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Calibrated Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Next Cal
Date (Months)
Ambient Particulate Matter (PM-10) High Volume RYG_FS0665 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG _FS0668 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_FS0185 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG _FS0667 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_FS0397 - - On site Calibration
Ambient Particulate Matter (PM-10) Digital Balance RYG_EN0001 3-Feb-26 3-Feb-27 12
Ambient Total Suspended Particulate High Volume RYG_FS0396 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG FS0664 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS0177 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG FS0663 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS0396 - - On site Calibration
Ambient Total Suspended Particulate Digital Balance RYG_ENO0001 3-Feb-26 3-Feb-27 12
Ambient Nitrogen Dioxide NO, Analyzer BKK_FS0797 5-Jan-26 5-Jul-26 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0255 5-Jan-26 5-Jul-26 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0272 5-Jan-26 5-Jul-26 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0252 5-Jan-26 5-Jul-26 6
Ambient Sulfur Dioxide SO, Analyzer RYG_FS0263 5-Jan-26 5-Jul-26 6
Ambient Sulfur Dioxide SO, Analyzer RYG_FS0254 5-Jan-26 5-Jul-26 6
Ambient Sulfur Dioxide SO, Analyzer RYG_FS0271 5-Jan-26 5-Jul-26 6
Ambient Sulfur Dioxide SO, Analyzer RYG_FS0251 5-Jan-26 5-Jul-26 6
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0085 15-Jan-25 15-Jul-26 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_FS0143 23-Feb-26 22-Aug-27 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0530 20-Feb-26 19-Aug-27 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_Fs0141 23-Feb-26 22-Aug-27 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0328 8-May-25 7-Nov-26 18
Noise Leqg 24 hrs Sound Calibrator RYG _FS0215 8-Oct-25 7-Oct-26 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0629 21-Jan-26 20-Jan-27 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0717 8-Oct-24 8-Apr-26 18
Noise Leq 24 hrs Sound Level Meter RYG_FS0628 21-Jan-26 20-Jan-27 12
Noise Leqg 24 hrs Sound Calibrator RYG FS0216 19-Aug-25 18-Aug-26 12
Noise Leq 24 hrs Sound Level Meter NNG_FS0023 21-Jul-25 20-Jul-26 12
Noise Leq 24 hrs Sound Level Meter PHK_FS0032 21-Jul-25 20-Jul-26 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0628 21-Jan-26 20-Jan-27 12
Noise Leqg 24 hrs Sound Level Meter NKH_FS0129 14-Jul-25 14-Jul-26 12
Noise Leq 24 hrs Sound Level Meter NKH_FS0131 14-Jul-25 14-Jul-26 12
Noise Leqg 24 hrs Sound Level Meter NKH_FS0133 14-Jul-25 14-Jul-26 12
Noise Noise Annoyance Sound Calibrator RYG_FS0216 19-Aug-25 18-Aug-26 12
Noise Noise Annoyance Sound Level Meter NNG_FS0023 21-Jul-25 20-Jul-26 12
Noise Noise Annoyance Sound Level Meter PHK_FS0032 21-Jul-25 20-Jul-26 12
Noise Noise Annoyance Sound Level Meter RYG_FS0628 21-Jan-26 20-Jan-27 12
Noise Noise Annoyance Sound Level Meter NKH_FS0129 14-Jul-25 14-Jul-26 12
Noise Noise Annoyance Sound Level Meter NKH_FS0131 14-Jul-25 14-Jul-26 12
Noise Noise Annoyance Sound Level Meter NKH_FS0133 14-Jul-25 14-Jul-26 12
Noise Noise Annoyance Sound Level Meter SRT_FS0020 4-Aug-25 3-Aug-26 12
Noise Noise Annoyance Sound Level Meter NNG_FS0024 4-Aug-25 4-Aug-26 12
Noise Noise Annoyance Sound Level Meter RYG_FS0629 21-Jan-26 20-Jan-27 12
Noise Noise Annoyance Sound Level Meter NKH_FS0134 14-Jul-25 14-Jul-26 12
Noise Noise Annoyance Sound Level Meter NKH_FS0136 14-Jul-25 14-Jul-26 12
Noise Noise Annoyance Sound Level Meter NKH_FS0135 14-Jul-25 14-Jul-26 12
Noise Leg 5 min Sound Calibrator RYG_FS0216 19-Aug-25 18-Aug-26 12
Noise Leg 5 min Sound Level Meter NNG_FS0023 21-Jul-25 20-Jul-26 12
Noise Leg 5 min Sound Level Meter PHK_FS0032 21-Jul-25 20-Jul-26 12
Noise Leq 5 min Sound Level Meter RYG_FS0628 21-Jan-26 20-Jan-27 12
Noise Leg 5 min Sound Level Meter NKH_FS0129 14-Jul-25 14-Jul-26 12
Noise Leg 5 min Sound Level Meter NKH_FS0131 14-Jul-25 14-Jul-26 12
Noise Leg 5 min Sound Level Meter NKH_FS0133 14-Jul-25 14-Jul-26 12
Rayong Lab  |Nitrate Spectrophotometer RYG_ENO0037 18-Mar-25 18-Sep-26 18
Rayong Lab ~ |JAmmonia Nitrogen SPECTROPHOTOMETER RYG_EN0037 18-Mar-25 18-Sep-26 18
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Calibrated Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Next Cal
Date (Months)
Rayong Lab  [BOD DO meter with Sensor RYG_EN0032 20-Jan-25 20-Jul-26 18
Rayong Lab  |BOD Incubator RYG_ENO154 18-Mar-26 18-Sep-27 18
Rayong Lab  |BOD Burette RYG_ENO0216 18-Sep-25 18-Sep-26 12
Rayong Lab  |COD Spectrophotometer RYG_ENO0037 18-Mar-25 18-Sep-26 18
Rayong Lab Phenol SPECTROPHOTOMETER RYG_ENO0037 18-Mar-25 18-Sep-26 18
Rayong Lab pH at 25 °c pH Meter RYG_ENO0152 18-Jun-25 18-Dec-26 18
Rayong Lab  |Cyanide SPECTROPHOTOMETER RYG_ENO0037 18-Mar-25 18-Sep-26 18
Rayong Lab  |Sulfide Chamber (Cold Room) RYG ENO184 27-Nov-25 27-May-27 18
Rayong Lab  |Dissolved Oxygen (on site) DO Meter RYG_FS0603 22-Sep-25 22-Sep-26 12
Rayong Lab  |Dissolved Oxygen Chamber (Cold Room) RYG ENO184 27-Nov-25 27-May-27 18
Rayong Lab  |Temperature pH meter RYG_FS0550 18-Jul-25 18-Jul-26 12
Rayong Lab  [Color (at Original pH) Spectrophotometer RYG_ENO0037 18-Mar-25 18-Sep-26 18
Rayong Lab  |Color (at pH 7.0) Spectrophotometer RYG_ENO0037 18-Mar-25 18-Sep-26 18
Rayong Lab  |Conductivity Conductivity meter RYG_EN0200 1-Dec-25 1-Dec-26 12
Rayong Lab  |Formaldehyde SPECTROPHOTOMETER RYG_ENO0037 18-Mar-25 18-Sep-26 18
Rayong Lab  |Oil & Grease Electronic Balance RYG_ENO0003 3-Feb-26 3-Feb-27 12
Rayong Lab  |Oil & Grease Liquid Bath (Water) RYG_EN0220 27-Nov-25 27-Nov-26 12
Rayong Lab  |Salinity Conductivity meter RYG_EN0200 1-Dec-25 1-Dec-26 12
Rayong Lab | Total Dissolved Solids 180°C Electronic Balance RYG_ENO163 3-Feb-26 3-Feb-27 12
Rayong Lab  |Total Dissolved Solids 180°C Chamber (Oven) RYG_EN0012 10-Sep-25 10-Mar-27 18
Rayong Lab  |Total Kjeldahl Nitrogen Block Digestion Unit RYG_ENO188 10-Sep-25 10-Mar-27 18
Rayong Lab  |Total Kjeldahl Nitrogen pH Meter RYG_ENO152 18-Jun-25 18-Dec-26 18
Rayong Lab  |Total Suspended Solids Electronic Balance RYG_ENO163 3-Feb-26 3-Feb-27 12
Rayong Lab  [Total Suspended Solids Chamber (Oven) RYG_EN0012 10-Sep-25 10-Mar-27 18
Rayong Lab  |Arsenic ICP-OES RYG_ENO0224 22-Aug-25 22-Aug-26 12
Rayong Lab  |Arsenic Hot Block RYG_EN0227 4-Nov-25 4-Nov-26 12
Rayong Lab  |Cadmium ICP-OES RYG_ENO0224 22-Aug-25 22-Aug-26 12
Rayong Lab  |Cadmium Hot Block RYG_ENO227 4-Nov-25 4-Nov-26 12
Rayong Lab  |Copper ICP-OES RYG_ENO0224 22-Aug-25 22-Aug-26 12
Rayong Lab  |Copper Hot Block RYG_ENO227 4-Nov-25 4-Nov-26 12
Rayong Lab  |Lead ICP-OES RYG_ENO0224 22-Aug-25 22-Aug-26 12
Rayong Lab  |Lead Hot Block RYG_ENO227 4-Nov-25 4-Nov-26 12
Rayong Lab  [Manganese ICP-OES RYG_ENO224 22-Aug-25 22-Aug-26 12
Rayong Lab  [Manganese Hot Block RYG_ENO0227 4-Nov-25 4-Nov-26 12
Rayong Lab Nickel ICP-OES RYG_ENO0224 22-Aug-25 22-Aug-26 12
Rayong Lab  |Nickel Hot Block RYG_ENO0227 4-Nov-25 4-Nov-26 12
Rayong Lab  |Zinc ICP-OES RYG_ENO224 22-Aug-25 22-Aug-26 12
Rayong Lab  [Zinc Hot Block RYG_EN0227 4-Nov-25 4-Nov-26 12
Rayong Lab  [Mercury Mercury Analyzer RYG_EN0223 21-Jul-25 21-Jul-26 12
Rayong Lab  |Hexavalent Chromium Spectrophotometer RYG_ENO0037 18-Mar-25 18-Sep-26 18
Rayong Lab  JAluminium ICP-OES RYG_ENO0224 22-Aug-25 22-Aug-26 12
Rayong Lab  JAluminium Hot Block RYG_EN0227 4-Nov-25 4-Nov-26 12
Rayong Lab  |Barium ICP-OES RYG_ENO0224 22-Aug-25 22-Aug-26 12
Rayong Lab  |Barium Hot Block RYG_EN0227 4-Nov-25 4-Nov-26 12
Rayong Lab  |lron ICP-OES RYG_ENO0224 22-Aug-25 22-Aug-26 12
Rayong Lab  [Iron Hot Block RYG_EN0227 4-Nov-25 4-Nov-26 12
Rayong Lab  |Selenium ICP-OES RYG_ENO0224 22-Aug-25 22-Aug-26 12
Rayong Lab  |Selenium Hot Block RYG_ENO0227 4-Nov-25 4-Nov-26 12
Rayong Lab  |Trivalent Chromium ICP-OES RYG_ENO0224 22-Aug-25 22-Aug-26 12
Rayong Lab  |Trivalent Chromium Hot Block RYG_EN0227 4-Nov-25 4-Nov-26 12
Rayong Lab |Silver ICP-OES RYG_ENO0224 22-Aug-25 22-Aug-26 12
Rayong Lab  |[Silver Hot Block RYG_EN0227 4-Nov-25 4-Nov-26 12
Water Lab Total Coliform Autoclave BKK_MLO0041 4-Mar-25 4-Sep-26 18
Water Lab Total Coliform Incubator BKK_ML0231 21-Aug-25 21-Aug-26 12
Water Lab Total Coliform Hot Air Oven BKK_MLO013 9-Oct-25 9-Apr-27 18
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Water Lab Fecal Coliform Autoclave BKK_MLO041 4-Mar-25 4-Sep-26 18
Water Lab Fecal Coliform Incubator BKK_ML0231 21-Aug-25 21-Aug-26 12
Water Lab Fecal Coliform Hot Air Oven BKK_ML0013 9-Oct-25 9-Apr-27 18
Water Lab Fecal Coliform Water Bath BKK_ML0056 4-Feb-26 4-Feb-27 12
Sludge Aluminium ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Sludge Aluminium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Sludge Aluminium Chamber (Cooling Room) BKK_ENO0167 4-Jun-25 4-Dec-26 18
Sludge Barium ICP-OES BKK EL0037 23-Feb-26 22-Feb-27 12
Sludge Barium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Sludge Barium Chamber (Cooling Room) BKK EN0167 4-Jun-25 4-Dec-26 18
Sludge Lead ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Sludge Lead Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Sludge Lead Chamber (Cooling Room) BKK_ENO0167 4-Jun-25 4-Dec-26 18
Sludge Mercury Mercury Analyzer BKK EL0128 27-Nov-25 27-Nov-26 12
Sludge Iron ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Sludge Iron Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Sludge Iron Chamber (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Sludge Manganese ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Sludge Manganese Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Sludge Manganese Chamber (Cooling Room) BKK EN0167 4-Jun-25 4-Dec-26 18
Sludge Copper ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Sludge Copper Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Sludge Copper Chamber (Cooling Room) BKK_ENO0167 4-Jun-25 4-Dec-26 18
Sludge Nickel ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Sludge Nickel Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Sludge Nickel Chamber (Cooling Room) BKK EN0167 4-Jun-25 4-Dec-26 18
Sludge Arsenic ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Sludge Arsenic Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Sludge Arsenic Chamber (Cooling Room) BKK_ENO0167 4-Jun-25 4-Dec-26 18
Sludge Selenium ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Sludge Selenium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Sludge Selenium Chamber (Cooling Room) BKK EN0167 4-Jun-25 4-Dec-26 18
Sludge Cadmium ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Sludge Cadmium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Sludge Cadmium Chamber (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Sludge Zinc ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Sludge Zinc Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Sludge Zinc Chamber (Cooling Room) BKK EN0167 4-Jun-25 4-Dec-26 18
Sludge Trivalent Chromium ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Sludge Trivalent Chromium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Sludge Trivalent Chromium Chamber (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Sludge Hexavalent Chromium Spectrophotometer BKK_EN0356 8-Oct-25 8-Oct-26 12
Soil Mercury Mercury Analyzer BKK_EL0128 27-Nov-25 27-Nov-26 12
Soil Arsenic ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Soil Arsenic Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil Arsenic Chamber (Cooling Room) BKK EN0167 4-Jun-25 4-Dec-26 18
Soil Barium ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Soil Barium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil Barium Chamber (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Soil Cadmium ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Soil Cadmium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil Cadmium Chamber (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Soil Copper ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Soil Copper Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil Copper Chamber (Cooling Room) BKK_ENO0167 4-Jun-25 4-Dec-26 18
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Soil Iron ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Soil Iron Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil Iron Chamber (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Soil Lead ICP-OES BKK _EL0037 23-Feb-26 22-Feb-27 12
Soil Lead Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil Lead Chamber (Cooling Room) BKK_ENO0167 4-Jun-25 4-Dec-26 18
Soil Manganese ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Soil Manganese Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil Manganese Chamber (Cooling Room) BKK_ENO0167 4-Jun-25 4-Dec-26 18
Soil Aluminium ICP-OES BKK EL0037 23-Feb-26 22-Feb-27 12
Soil Aluminium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil Aluminium Chamber (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Soil Nickel ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Soil Nickel Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil Nickel Chamber (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Soil Selenium ICP-OES BKK EL0037 23-Feb-26 22-Feb-27 12
Soil Selenium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil Selenium Chamber (Cooling Room) BKK_ENO0167 4-Jun-25 4-Dec-26 18
Soil Silver ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Soil Silver Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil Silver Chamber (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Soil Trivalent Chromium ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Soil Trivalent Chromium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil Trivalent Chromium Chamber (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Soil Zinc ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Soil Zinc Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil Zinc Chamber (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Soil Cation Exchange Capacity ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Soil SAR ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Soil SAR Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil SAR Chamber (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Soil pH aqueous phase 50% (w/v) pH meter BKK_EN0342 9-Oct-25 9-Oct-26 12
Soil Hexavalent Chromium Spectrophotometer BKK_EN0356 8-Oct-25 8-Oct-26 12
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High Volume Air Sampler Calibration Worksheet

WHA Eastern Seaboard Industrial

Project Site: Estate 4 Co, Ltd. Barometric Pressure (mm Hg) : 7553
Calibrate Location : (A1) Temperature (°C): 326
Calibrate Date: 21-Feb-26 High Volume ID : RYG_FS0665
CalibrationSheet No.: High Volume Model : TE-5009X
Calibrator ID: RYG_F$0205 High Volume S/N : 6264
Calibrator Model : TE-5028A Calibrator Slope : 0.95091
Calibrator S/N: 1166 Calibrator Intercept : 1856
TestNo. DeltaH;0 Q 1 Chart Linear Regression
(inch) (m*/min) (CFM)

1 16 0.865 30 Slope : 37.3544

2 20 0.965 3% | intercept: 010

3 28 1138 40| correlation Coefficient : 0.9990

4 34 1252 44

5 42 1389 50

1 (CFM)
65.4
y =37.354x - 2.301
0.0
0.0 05 10 15
Qa (m3/min)

/T} \ \N
Calibrated by | conuria 5

Approved by

(Mr. Panuwat Wangbong ) (Mr. Supot Salamteh )
RYG Field Services Scientist (1) Field Services Section Head

FORM NO:F06-074 REVISIONNO.2 ISSUE DATE: 20/11/23

High Volume Air Sampler Calibration Worksheet

WHA Estern Seaboard Industrial

Project Site: Estate 4 Co, Lid. Barometric Pressure (mm Hg) : 7545
dhuilauafuaoamoon (A1
Calibrate Location : ! auoadzion (A1) Temperature (°C) : 324
Calibrate Date: 24-Apr-26 High Volume ID : RYG_FS0668
CalibrationSheet No.: 240426-RYG_FS0668 High Volume Model : TE-5009%
Calibrator ID: RYG_FS0205 High Volume S/N: 6267
Calibrator Model : TE-5028A Calibrator Slope : 095091
Calibrator S/N: 1166 Calibrator Intercept : 01856
TestNo. DeltaH;0 Q 1 Chart Linear Regression
(inch) (m*/min) (CFM)

1 16 0865 32 |Siope: 312763

2 22 1011 36 Intercept : 47353

3 28 1138 40| correlation Coefficient : 09976

4 33 1234 4

5 12 1390 18

1 (CFM)
65.4
y=31.276x +4.7353
0.0
0.0 05 10 15
Qa (m3/min)

Approved by

LW 1.5y
Calibrated by \ AP\ Hml

(Mr. Panuwat Wangbong ) (Mr. Supot Salamteh )
RYG Field Services Scientist (1) Field Services Section Head

FORMNO.:F06-074 REVISIONNO:2 ISSUE DATE: 20/11/23

High Volume Air Sampler Calibration Worksheet

WHA Estern Seaboard Industrial

Project Site : Estate 4 Co, Ltd. Barometric Pressure (mm Hg) : 7545

it 2 Pzl (42)

Calibrate Location : Temperature (°C): 32
Calibrate Date: 24-Apr-26 High Volume ID : RYG_FS0185
CalibrationSheet No.: €-240426-RYG_FS0185 High Volume Model : TE-5009X
Calibrator ID: RYG_F$0205 High Volume S/N : 4793
Calibrator Model : TE-5028A Calibrator Slope : 0.95091
Calibrator S/N: 1166 Calibrator Intercept : -0.01856
TestNo. DeltaH;0 Q 1 Chart Linear Regression
(inch) (m*/min) (CFM)

1 18 0916 32 Slope : 36,6084

2 22 1011 36 Intercept : -1.2748

3 28 1138 40| correlation Coefficient : 0.9967

4 32 1215 44

5 40 1357 48

1(CFM)
65.4

¥ = 36.608x - 12748

0.0

00 05 10 15
Qa (m3/min)

/T} \ \N
Calibrated by | conuria 5

Approved by

(Mr. Panuwat Wangbong ) (Mr. Supot Salamteh )
RYG Field Services Scientist (1) Field Services Section Head

FORM NO:F06-074 REVISION NO.2 ISSUE DATE: 20/11/23

High Volume Air Sampler Calibration Worksheet

WHA Estern Seaboard Industrial

Project Site: Estate 4 Co, Lid. Barometric Pressure (mm Hg) : 7545
it 1 fneihidi (a3
Calibrate Location : Y b (43) Temperature (°C) : 324
Calibrate Date: 24-Apr-26 High Volume ID : RYG_FS0667
CalibrationSheet No.: C-240426-RYG_FS0667 High Volume Model : TE-5009X
Calibrator ID: RYG_FS0205 High Volume S/N: 6266
Calibrator Model : TE-5028A Calibrator Slope : 095091
Calibrator S/N: 1166 Calibrator Intercept : -0.01856
TestNo. DeltaH;0 Q 1 Chart Linear Regression
(inch) (m*/min) (CFM)

1 18 0916 32 |Siope: 352849

2 22 1011 36 Intercept : 02448

3 26 1097 40| correlation Coefficient : 0.9950

4 34 1252 4

5 0 1357 18

1 (CFM)
65.4
y =35.285x + 0.2448
0.0
0.0 05 10 15
Qa (m3/min)

LW =
Calibrated by AP\ Hml

Approved by

(Mr. Panuwat Wangbong ) (Mr. Supot Salamteh )
RYG Field Services Scientist (1) Field Services Section Head

FORMNO.:F06-074 REVISIONNO:2 ISSUE DATE: 20/11/23




High Volume Air Sampler Calibration Worksheet

WHA Estern Seaboard Industrial

Project Site :

Calibrate Location :

24-Apr-26

Estate 4 Co., Ltd.
Jawing (a4)

Barometric Pressure (mm Hg) : 7545

Temperature (°C): 324

Calibrate Date: High Volume ID :
CalibrationSheet No.: 240426 High Volume Model :
Calibrator ID: High Volume S/N: 5687
Calibrator Model : TE-5028A Calibrator Slope : 095091
Calibrator S/N: 1166 Calibrator Intercept : -0.01856
TestNo. DeltaH,0 Q I: Chart Linear Regression
(inch) (m*/min) (cFM)
1 18 0916 32 |siope 335460
2 22 1011 36 Intercept : 17091
3 28 1138 40| correlation Coefficient : 0.9983
4 34 1252 4
5 12 1390 18
1 (CFM)
65.4
y =33.546x + 1.7091
0.0
0.0 05 10 15
Qa (m3/min)

Calibrated by

(Mr. Panuwat Wangbong )
RYG Field Services Scientist (1)

D AW =5
|anural Approved by ~

(Mr. Supot Salamteh )
Field Services Section Head

FORM NO:F06-074 REVISIONNO.2 ISSUE DATE: 20/11/23

Accredited by

NSC-TISI-TIS 17025

Calibration 0426

Calibration certificate

SARTORILS

S,
W)

~
W
NSC-TISI-TIS 17025

CALIBRATION 0426

Calibration Certificate No. ~ 26BCI0067

Object Electronic non-automatic weighing instrument

Manufacturer Sartorius

Type LA130S-F

Serial | QM Ident. no.

25409664 | RYG_EN0001

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

Branch)

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

Rayong 21140, Thailand.

o Thataf,

Order no. 278579 REVIEW BY ...,
Number of pages 4 p&'—“’

Date of calibration 03 Feb 2026

APPROVED BY..

NEXT CAL DATE..... 03/02/27 I

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 of issue 03 Feb 2026

Mr. Chonchai Inthana

Approval of the Calibration Certificate

Person in charge

Chonchai Inthana

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

Verical®
Version 6.7 Page 114

Calibration certificate No.: 26BCI0067

Calibration Certificate

Calibration object

Single range instrument

Model LA130S-F

Serial Number 25409664

QM Ident. no | Inventory no. RYG_EN0001 | —

Maximum capacity (Max. load) 150.0000 g

Measured up to 150.0000 g

Scale interval 0.0001 g

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 Calibration Guide No. 18, Version 4.0 (11/2015) - Gui on the Calibration of N ic Weighing
Instruments
Test equipment
Test equipment type Test equipment ID Valid until
Thermometer Testo 174H H/T250743 (Traceable to Si unit through ENTECH) 18 Nov 2026
Test weight set OIML R111 E2 Certificate No.M2508149S ,E2(Traceable to SI unit through TCS) 19 Aug 2027
Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.7 Page 2|4

Calibration certificate No.: 26BCI0067

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

03 Feb 2026

245°C|0.5K

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

Humidity 52.0 %RH.

Measurement results | Measurement uncertainties

Repeatability Eccentricity
Test load (nominal): 10 g | 100 g Test load (nominal): 50 g
109 100 g Center 50.0000 g
1 10.0000 g 1000000 g Front left 50.0001 g
2 10.0000 g 99.9998 g Back left 50.0001 g
3 9.9999 g 100.0000 g Back right 50.0000 g
p) 10.0001 g 100.0000 g Front right 50.0001 g
5 10.0000 g 99.9999 g Maximum deviation from centric loading indication
6 9.9999 g 100.0000 g |8/ecc| max = 0.0001 g
7 9.9999 g 99.9999 g
8 9.9999 g 1000000 g
9 9.9999 g 1000000 g
10 9.9999 g 99.9999 g
5=000007g _ s=0.00007 g
Error of indication
Testload Indication Error Expansion factor Uncertainty  Uncertainty relative
L ! E k UE) Urel(E)
0.0100g 0.0100g 0.0000 g 2.00 0.00016 g 16%
0.0500 g 0.0500 g 0.0000 g 2.00 0.00016 g 0.33%
0.1000g 0.1000 g 0.0000g 2.00 0.00016 g 0.16%
0.5000 g 05000 0.0000g 2.00 0.00016 g 0.033 %
1.0000 g 1.0000 g 0.0000g 2.00 0.00016 g 0.016 %
2.0000g 2.0000g 0.0000 g 2.00 0.00017 g 0.0083 %
50000 g 50001 g 0.0001 g 2.00 0.00017 g 0.0033 %
10,0000 g 10.0001 g 0.0001 g 2.00 0.00017 g 0.0017 %
20.0000 g 20.0000 g 0.0000g 2.00 0.00017 g 0.00086 %
100.0000 g 100.0001 g 0.0001 g 2.00 0.00023 g 0.00023 %
150.0000 g 150.0001 g 0.0001 g 2.00 0.00030 g 0.00020 %
Maximum eror of indication |Elmax = 0.0001 g

Urel(E) is the quotient of U(E) and test load L. The uncertainty of measurement U(E) is valid only if error £ is considered. You willfind reference notes on the.
uncertainty of measurement in use under: Appendix to the calibration certificate | Interpretation of measurement results.
i e

Reference note: The reported expanded uncertainty of measi

rement is stated as th

standard uncertainty of measurement multiplisd by the documented

Expansion factor, determined in accordance with the European Calbration Guideline EURAMET cg-18, V4.0, There is 2 95 % probabillty that the value of the

measurand will be in the assigned value range.

End of calibration certificate

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

Verical®
Version 6.7 Page 3|4




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

High Volume Air Sampler Calibration Worksheet

WHA Eastern Seaboard Industrial

Project Site : Estate 4 Co, Ltd. Barometric Pressure (mm Hg) : 755.3
Uncertainty of the weighing result Ug(W) Ugi(W) = 0.00016 g + 1.95 - 10° - R HUTIN IR TLAA A0 [nTan
Calibrate Location : (A1) (°0): 326
Reference note The current unetainty of measurement s cal‘culiled(hy snteting of the eading R nt trs !odlmula." In l‘elauon fo i, there s nc need or 2
o pancion Tociol 515 dateymmes I cbaance it Eurapaan Calbrston Gudelne EURAVY co15. V4.0, Trare 1 5% povasity hathe vl o1 the Calibrate Date : 21-Feb-26 High Volume ID : RYG_FS0396
measurand will be in the assigned value range.
Indication in % from max load Net indication Uncertainty Uncertainty relative No: £-210226-RYG FS0396 High Volume Model : TE5170D
Ugi(w) Ugi(Wrel Calibrator ID: RYG_FS0205 High Volume S/N : 5688
1% 1.5000 g 000019 g 0013 %
Calibrator Model : TE-5028A Calibrator Slope : 1.51825
25% 37.5000 g 000089 g 00024 % _—
50 % 75.0000 g 0.0016 g 00022 % Calibrator $/N : 1166 Calibrator Intercept : 002964
75% 1125000 g 0.00249 00021 %
100 % 150.0000 g 0.0031g 00021 % TestNo. Delta H,0 Quta 1: Chart Linear Regression
. N " . (inch) (m®/min) (CEM)
Graphic realization of the relative of | process
! 28 11145 40 |slope: 38.2955
Safety fact
1000 1: YR 2 38 1.2936 46 | ntercept: -3.0483
s 3 4 1.3897 50 | correlation Coefficient : 09991
100,
3 4 54 1.5364 56
2
5 62 1.6441 60
10, 1
O
1(CFM)
o4, 65.4
001
0001, y=38.295x - 3.0483
1ELS 0.0001 0.001 001 01 1 10 100
]
Displayed example 0.0
00 05 10 15 20
Process accuracy 1.00 %
Safety factor 3 Qstd (m3/min)
Minimum sample weight 0.0493 g
D s
. Vet N
Calibrated by lonuwal Approved by :
(Mr. Panuwat Wangbong ) (Mr. Supot Salamteh )
RYG Field Services Scientist (1) Field Services Section Head
Sartorius (Thailand) Co., Ltd. FORM NO:F06-073 REVISIONNO:2 ISSUE DATE: 20/11/23
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.7 Page 414
High Volume Air Sampler Calibration Worksheet High Volume Air Sampler Calibration Worksheet
WHA Estern Seaboard Industrial WHA Estern Seaboard Industrial
Project Site : Estate 4 Co, Ltd. Barometric Pressure (mm Hg) : 7545 Project Site : Estate 4 Co, Ltd. Barometric Pressure (mm Hg) : 7545
thuiiauad mion (AL Wil 2 thunuaass3e (az
Calibrate Location : utiauaiaosTeon (A1) °0): 32.4 Calibrate Location : ¥ “2) °0): 324
Calibrate Date : 24-Apr-26 High Volume ID : RYG_FS0664 Calibrate Date : 24-Apr-26 High Volume ID : RYG_FS0177
Calibrati No.: C-240426-RYG_FS0664 High Volume Model : TE-5009X Calibrati No.: C-240426-RYG_FS0177 High Volume Model : TE-5170D
Calibrator ID: RYG_F50205 High Volume S/N : 6261 Calibrator ID: RYG_F50205 High Volume S/N : 4803
Calibrator Model : TE-5028A Calibrator Slope : 1.51825 Calibrator Model : Calibrator Slope : 1.51825
Calibrator $/N : 1166 Calibrator Intercept : 002964 Calibrator $/N : 1166 Calibrator Intercept : 002964
Test No. Delta H,0 Qua 1 Chart Linear Regression Test No. Delta H,0 Qua 1 Chart Linear Regression
(inch) (m®/min) (CFM) (inch) (m®/min) (CEM)
! 28 L1144 40 |slope: 39.7017 ! 28 L1144 40 |slope: 382037
2 34 1.2250 4 | intercept: 43489 2 36 1.2596 4 | intercept: 32370
3 42 13582 50 |correlation Coefficient : 09991 3 44 13894 50 |correlation Coefficient : 09969
4 50 14792 54 4 52 15079 54
5 60 16175 60 5 62 1.6438 60
1(CFM) 1(CFM)
65.4 65.4
y=39.702x - 4.3489 y=38.204x -3.237
00 00
00 05 10 15 20 00 05 10 15 20
Qstd (m3/min) Qstd (m3/min)

‘ |\
Calibrated by Tonurial N Approved by : ‘S:

P}
D \ N < t
Calibrated by Tonural Approved by : ‘S

(Mr. Panuwat Wangbong)
RYG Field Services Scientist (1)

FORM NO.: F 06-073

(Mr. Supot Salamteh)
Field Services Section Head

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

(Mr. Panuwat Wangbong)
RYG Field Services Scientist (1)

FORM NO.:F 06073 REVISION NO.:2

(Mr. Supot Salamteh)
Field Services Section Head

ISSUE DATE: 20/11/23




High Volume Air Sampler Calibration Worksheet

WHA Estern Seaboard Industrial

Project Site : Estate 4 Co, Ltd. Barometric Pressure (mm Hg) : 7545
Calibrate Location : i 1 it (43) °0): 32.4
Calibrate Date: 24-Apr-26 High Volume ID : RYG_FS0663
Calibrati No: C-240426-RYG_FS0663 High Volume Model : TE-5009X
Calibrator ID: RYG_FS0205 High Volume S/N: 6260
Calibrator Model : TE-50284 Calibrator Slope: 151825
Calibrator /N : 1166 Calibrator Intercept : -0.02964
Test No. Delta H,0 Qua 1 Chart Linear Regression
(inch) (m*/min) (CEM)

1 26 10749 10 |siope: 33,9323

2 34 12250 4 | mtercept: 32104

3 42 13582 50| correlation Coefficient : 09973

4 52 15079 54

5 64 16696 60

1(cFM)
65.4

y=33.932x+3.2104

0.0 05 1.0 15 20

Qstd (m3/min)

Calibrated by

uwo“! N Approved by : ‘Sff ‘S:

(Mr. Panuwat Wangbong) (Mr. Supot Salamteh)
RYG Field Services Scientist (1) Field Services Section Head

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

Project Site :

High Volume Air Sampler Calibration Worksheet

'WHA Estern Seaboard Industrial
Estate 4 Co, Ltd. Barometric Pressure (mm Hg) : 7545

Saunithd (a4)

Calibrate Location : c0): 324
Calibrate Date: 24-Apr-26 High Volume ID : RYG FS0396
Calibrati No: €-240426-RYG_FS0396 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0205 High Volume S/N : 5688
Calibrator Model : TE-5028A Calibrator Slope : 151825
Calibrator S/N: 1166 Calibrator Intercept : -0.02964
Test No. Delta H,0 Qua I Chart Linear Regression
(inch) (m*/min) (CEM)
L 26 10749 40 |slope: 363573
2 32 11893 4 | mtercept: 07421
3 42 13582 50 |correlation Coefficient : 09990
4 50 14792 54
5 60 16175 60
1(CEM)
65.4
V=36.357x +0.7421
00
00 05 10 15 20
Qstd (m3/min)

DAy 5y
Calibrated by lanural Approved by : <

(Mr. Panuwat Wangbong) (Mr. Supot Salamteh)
RYG Field Services Scientist (1) Field Services Section Head

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

ALS MULTIPOINT CALIBRATION REPORT
Calibration Date 5-Jan-26 i Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. H73KYD1M i ID BKK_FS0797
Callbrator Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psl) 1800 Certified By Alrgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
olnt
Ideal Actual NO Error NO %Emor NO Actual NOx Ermor NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.70 -0.30 -0.30 101.00 1.00 1.00
2 200.00 198.80 -1.20 -0.60 201.10 1.10 0.55
3 300.00 299.10 -0.90 -0.30 299.60 -0.40 -0.13
4 400.00 401.10 1.10 0.28 399.60 -0.40 -0.10
AVERAGE (%) 0.16 0.28
400
300
200
100
0
4 100 200 300 400
Ideal ——Actual NO  —#—Actual NOx

Callbrated 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

ALS MULTIPOINT CALIBRATION REPORT
C. Date 5-Jan-26 i Name NOXx Analyzer
Teledyne AP| Model T200
Serial No. 2197 i ID RYG_FS0255
Callbrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Ci (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psl) 1800 Certifled By Alrgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
olnt
Ideal Actual NO Ermror NO %Ermor 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 99.70 -0.30 -0.30 100.10 0.10 0.10
2 200.00 198.10 -1.90 -0.95 198.80 -1.20 -0.60
3 300.00 299.40 -0.60 -0.20 298.70 -1.30 -0.43
4 400.00 398.40 -1.60 -0.40 398.90 -1.10 -0.28
AVERAGE (%) -0.35 0.22
400 /
300
200 /
100
0
4 100 200 300 400
Ideal ——Actual NO  —#—Actual NOx
Callbrated By Approved By
4% — Uéw:
(Mr.Jirawut Sakarn ) (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




ALS

MULTIPOINT CALIBRATION REPORT ALS MULTIPOINT CALIBRATION REPORT
Calil Date 5-Jan-26 i Name NOXx Analyzer Calibration Date 5-Jan-26 Name NOXx Analyzer
Manufacturer HORIBA Model APNA-370 Teledyne API Model T200
Serial No. TAV89544 i D RYG_FS0272 Serial No. 2198 D RYG_FS80252
Callbrator Teledyne API Model 700 Callbrator Teledyne API Model 700
Serial No. 947 Serial No. 847
8td. Gas Concentration (PPM) 55.88 Cylinder No. GN0027222 8td. Gas Concentration (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc. Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30 Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS Point CALIBRATION RESULTS
'oin 'oin|
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.05 0.05 0.05 0.10 0.10 0.10 ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.10 -0.90 -0.90 100.10 0.10 0.10 1 100.00 98.80 -1.20 -1.20 101.00 1.00 1.00
2 200.00 198.70 -1.30 -0.65 199.50 -0.50 -0.25 2 200.00 198.20 -1.80 -0.90 201.20 1.20 0.60
3 300.00 298.60 -1.40 -0.47 300.30 0.30 0.10 3 300.00 298.60 -1.40 -0.47 301.00 1.00 0.33
4 400.00 398.90 -1.10 -0.28 398.70 -1.30 -0.33 4 400.00 398.90 -1.10 -0.28 398.70 -1.30 -0.33
AVERAGE (%) 0.45 -0.06 AVERAGE (%) -0.55 0.34
400 / 400 /
300 300
200 / 200 /
100 100
0 0
4 100 200 300 400 4 100 200 300 400
Ideal ——Actual NO  —#— Actual NOx Ideal ——Actual NO  —#—Actual NOx
Calibrated By Approved By Calibrated By Approved By
(Mr.Jirawut Sakam ) ( Mr.Sarayuth  Jittranont ) (Mr.Jirawut Sakam ) ( Mr.Sarayuth  Jittranont )
Field Environmental Scientist (3) Assistant General Manager Field Environmental Scientist (3) Assistant General Manager
ALS Laboratory Group ALS Laboratory Group
FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12 FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12
ALS MULTIPOINT CALIBRATION REPORT ALS MULTIPOINT CALIBRATION REPORT
Calibration Date 5-Jan-26 i Name SO2 Analyzer Calibration Date 5-Jan-26 Name S02 Analyzer
Manufacturer HORIBA Model APSA-370 Manufacturer Teledyne AP| Model T100
Serial No. 'YPRXJJ20 i ID RYG_FS0263 Serial No. 1772 i D RYG_FS0254
Callbrator Manufacturer Teledyne API Model 700 Callbrator Manufacturer Teledyne AP| Model 700
Serial No. 947 Serial No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder No. GN0027222 Std. Gas Ci ion (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure (psl) 1800 Certifled By Alrgas Inc. Cylinder Pressure (psl) 1800 Certifled By Alrgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30 Certified Date 9-Feb-22 Expired Date 9-Feb-30
CALIBRATION RESULTS CALIBRATION RESULTS
Point Polnt
Ideal Autual Error %Error Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10 ZERO 0.00 0.05 0.05 0.05
1 100.00 99.70 -0.30 -0.30 1 100.00 99.00 -1.00 -1.00
2 200.00 199.60 -0.40 -0.20 2 200.00 199.70 -0.30 -0.15
3 300.00 298.20 -1.80 -0.60 3 300.00 298.50 -1.50 -0.50
4 400.00 398.50 -1.50 -0.38 4 400.00 398.50 -1.50 -0.38
AVERAGE (%) 0.28 AVERAGE (%) 0.40
400 400
300 300
200 200
100 100
0 0
4 100 200 300 400 4 100 200 300 400
Ideal —o— Autual Ideal —o— Autual
Callbrated By Approved By Callbrated By Approved By

7

(MrJirawut Sakarn )
Field Environmental Scientist (3)

NV

{ Mr.Sarayuth  Jittranont )
Assistant General Manager

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

7

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

WV

(Mr.Sarayuth  Jittranont )
Assistant General Manager

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




ALS

MULTIPOINT CALIBRATION REPORT

Calibration Date 5-Jan-26 Name S02 Analyzer
Manufacturer HORIBA Model APSA-370
Serial No. 1092NYKM ID RYG_FS0271
Callbrator Manufacturer Teledyne API Model 700
Serial No. 947
8td. Gas Concentration (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 JError
ZERO 0.00 0.10 0.10 0.10
1 100.00 99.50 -0.50 -0.50
2 200.00 198.00 -2.00 -1.00
3 300.00 298.70 -1.30 -0.43
4 400.00 398.50 -1.50 -0.38
AVERAGE (%) -0.44
400
300
200
100
4
4 100 200 300 400
Ideal —— Autual
Calibrated By Approved By

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

FORM NO.: F 06-056 REVISION NO.: -

{ Mr.Sarayuth  Jittranont )
Assistant General Manager

ALS Laboratory Group
ISSUE DATE: 02/04/12

ALS MULTIPOINT CALIBRATION REPORT
Calibration Date 5-Jan-26 Name S02 Analyzer
Teledyne API Model T100
Serial No. 1773 D RYG_FS0251
Callbrator Manufacturer Teledyne AP| 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 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
3 300.00 298.10 -1.90 -0.63
4 400.00 397.50 -2.50 -0.63
AVERAGE (%) -0.20
400
300
200
100
4
4 100 200 300 400
Ideal —— Autual
Calibrated By Approved By

(Mr.Jirawut 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

NAC

JIRANATEE ASSOCIATES CO.,LTD.

Jiranatee Associates Co.Ltd
63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyal
Bangkok 10600 Thailand)

Tel: 46608680812

Mobile: +66363999453

E-mal: jnac-calibration@jiranatee.com

Web site: www jranatee.com

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TiS 17025
CALIBRATION 0367

Air speed measurement laboratory
Calibration services department.
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NSC-TISI-TIS 17025

CALIBRATION 0367

ertificate Number

CWS-002-68

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

MEASUREMENT ITEM Cup anemometer
MANUFACTURER + Novalynx
MODEL/TYPE + Sensor: WS-02F

Data logger: 200-WS-250L

SERIAL NUMBER

Sensor: WSD-A4985

Data logger: A4985.
1D NUMBER +RYG_FS0085

CONDITION AS-RECEIVED
CUSTOMER

Used item
ALS laboratory group (Thailand) Co., Ltd.

Calibration procedure:
The Cup anemometer wos. calibrafedagainst
Standord air velocity transducer nfodel- 845542
and pitot tube with precision differébtial pigssure
meter model; DPM2500 in ari close testisection of
Eifeltype wind tunnelwith 900%m cross test
section area. The WI-CL-007 based on EC 61400
12-1, Wind energy generation,systems — Part 12-
1: Power performance  measurements of
electricity producing wind turbines, March 2017

104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang, ~ was used as a calibration guideline.
Khet Suan Luang, Bangkok 10250 Thailand.

RECEIVED DATE +10Jan 2025
MEASUREMENT DATE +15Jan 2025
1SSUE DATE 6 Jan 2025

ENVIRONMENTAL CONDITIONS:
Ambient condition in the laboratory are as follow:
Temperature

Relative Humidity
Atmospheric Pressure

PLACE OF CALIBRATION

30430 c
:55.0415.0 %RH
010+ 10

+ Eiffel-type wind tunnel of Jiranatee Associates o, Ltd.

CALIBRATION CONDITIONS + Wind tunnel cross-section area’ 900 '
Wind direction frontal area® 100 cm’
Diameter of monting pipe’ - mm
Blockage ratio of test object’ 0111 H

Preconditioning
Measurement Condition

TABULATION OF RESULTS:
The table on next page ive the measured values.

Calibrated by:
¥ Mr. Sorawit Thagifglad
0] Miss ittrapopn Lertsomphies

o

Remark: |
¥ Nozzle ¢ross-section area of the wind tunnel
Pk |

|
Projectéd cross-section area of the tested object include mounting pipe

* Diameter of mounting pipe
“Ratio"to

24 hours at ambient conditions.
he average values during measurement are (24.4) °C, (59.8) %RH and (1011.1) hPa.

Traceabillty;
This centficote” provides a_traceabilty of The
measuremeht to  recognized the  national
standards, and to realization of the international
system of units (5I) through the NIMT (National
Metrology Institute of Thailand) via Certificate
umber: MW-0007-24 and MW-0065-24

Uncertainty of Measurement:
The reported uncertainty of measurement is
based on the stondard uncertainty multiplied by
coverage factor k-2, Which normal
distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
has been determined in accordance with the
GUM “Evaluation of measurement data - Guide to
the expression of uncertainty in measurement’

C st

I Baanch

]
NAC

" IIRANATEE ASSOCIATES CO., LTV

APPROVED BY. ‘ﬂwj

Calibrgtion Department Manager

Page 2 of 2 Pages

MEASUREMENT RESULTS *

Certificate Number

CWs-002-68

The Cup anemometer, Unit Under Calibration (UUC) was exercise at 10 m/s for 5 minutes prior to calibration being performed. The standard air velocity 0.5 m/s
to'5 m/s was calculated by a standard air velacity transducer which was installed S0 mm away from wind tunnel nozzle and installed 40 mm away from top of
the test section and the standard air velocity 5 m/s to 30 m/s was calculated by a pitot tube with precision differential pressure meter which was installed 50
mm away from wind tunnel nozzle and installed 40 mm away from top of the test section, UUC was mounted on a round vertical tube of thejower plate at
center of test section. The calibration was carried out under both rising and falling air velocity in the range of 1 m/s to 16 m/s at calibration intea] of 1 m/s

L 15/07/26

NEXT CALD,

‘THIS CERTIFICATE OF CALIBRATION MAY NOT BE

REPRODUCED EXCEPT IN FULL UNLES:
IN WRITING FROM THE LABORATG

PERMISSION FOR REPRODUCTION HAS BEEN OBT/

RY

INED

The results of calibration and associated measurement uncertainties are reported in the table below.
Vad Temp. wind tunnel Temp. room Vuue Error U (k=2)
(m/s) (c) ) (m/s) (m/s) (m/s),
0986 24550 2040 09 0.1 031
2220 2450 2040 20 02 031
3010 24.40 24.40 3.0 00 045
4224 24.42 2440 40 0.2 031
498 2452 2440 50 00 048
592 2430 24.40 60 00 031
708 2434 24.40 70 0.0, 031
804 24.44 2440 80 00 031
899 2434 24.40 91 0.1 045
10.05 2454 24.40 100 00 034
1115 2462 2440 11 00 049
1201 2432 2440 120 00 039
13.08 24.66 2440 131 00 052
13.96 2436 24.40 143 03 0.40
15.06 24.40 2440 153 03 037
16.01 2450 2440 162 02 054

Remark: !

“Velocity of standard

" Velocity of Unit Under Calibration

PHOTO OF CALIBRATION SET-UP

Calibration set-up of the Cup anemometer calibration in the wind tunnel of liranatee Associates Co,, Ltd. The Cup anemometer shown may differ from the

calibrated one. Remark; The praportion of the set- up is not true to scale due to imaging geometry

fnd of C omhou Calibration

NAC

JIRANATER ASSOCIATES C0.,LTD.
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\\\x/&////;‘ Certificate Number
ijﬂm&‘ cwoooz-ee
NAC Accredited calibration laboratory 7///_\§§
JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017 ] /m\ W
e MY
) M s NSC=TISI - TIS 17025 e
et sios Coud CALIBRATION 0367

Petchasem 7,7/1, . Watthagra, Bangkokyal, Wind direction measurement laboratory
Bangkok 10600 (Thailanc) Calibration services department.

— MEASUREMENT RESULTS *
el 16608GA0812 Certificate Number

Mobile: +66863999453
E-mai: jnac-calibration@jiranatee.com
Web site: winw.firanatee.com CWD-002-68

‘The wind direction sensor was calibrated against standard rotary encoder by comparison method. During calibration, the measurement was carried out at 45°
intervals in clockwise and counterclockwise directions after offset adjustment has been made. The flow speed of wind tunnel (usually 5 m/s) is kept constant
while the sensoris rotated around its vertical axis. The results of callbration and assoclated measurement uncertainties are reported in the table below.

CERTIFICATE OF CALIBRATION A speed D = ror =N

m/s Degree (°) Degree (°) Degree () Degree ()
Page 1 0f 2 Pages o 7oy 3 @
90.000 87 3 \ 080,
MEASUREMENT ITEM + Wind Direction Sensor Calibration procedure: 135.000 132 3 N 080
MAMIEACTORER  Novalynx The wind direction sensor was calipratéd,ogoinst
MODEL/TVPE . Sensor: WS-02F Standard Rotary Encoder_ modéll, AXAQ097S’ 5.01 420,000 b ! s
Data logger: 200-WS-250L iww p;d.s‘.un ”; n,;"r%; ia;zkgsecud!rv ‘:/ Ezle/ 225.000 29 A 0:80}
ype wind tunnel vith 900 e’ tross teSt Section
SERIALNUMBER ASesat WED] o 270,000 74 4 080
erhen arco. The WICL-008 bsed on IEG.61400-12-1,
ata logger: Wind energy generation Systemss— Part 12-1: 4151000 318 L 3 080
1D NUMBER RYG_FS0085 Power performance meosur Mg of electricity 360,000 359 1 080
(CONDITION AS-RECEIVED Used item praducing wind turbines, March 2017 was used as
CUSTOMER ALS laboratory group (Thailand) Co, Ltd. acolbration guideline Remark:
104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang, . i
Khet Suan Luang, Bangkok 10250 Thailand. Tiaceabiliy:
Tihis certificate_pjovides o traceability of The *plation ofstandard

RECEIVED DATE 10Jan 2025
MEASUREMENT DATE 15 Jan 2025
1SSUE DATE +16 Jan 2025

ENVIRONMENTAL CONDITIONS:
Ambient condition in the laboratory are as follow:

Temperature 230430

Relative Humidity 155.0415.0
Atmospheric Pressure 1010+ 10

PLACE OF CALIBRATION

+ Eiffel-type wind tunnel of iranatee Associates Co, Ltd,

nigosuremept “to  recognized the  national
ta

systemn of units (SI) through the NIMT (National
Metrology Institute of Thailand) vio- Certificate
number: DA-0027-24.

Uncertainty of Measurement:

The reported uncertointy of measurement is
based on the standard uncertainty multplied by a
coverage factor k=2, Which for a normal
distrbution corresponds to a coverage probability
of opproximately 95%. The standard uncertainty
has been determined in accordance with the GUM
“Evaluation of measurement data - Guide to the
expression of uncertainty in measurement”

CALIBRATION CONDITION + Wind tunnel cross-sgction area" 900 em?
Wind direction frontal area’ 129 e’
Diameter of mounting pipe’. - mm
Blockaga ratio of test object’ 0143 []
Preconditioning 24 hours at ambient conditions.
it ¢ 8 during are (23.7)°C, (54.5) %RH and (1012.4) hpa.

TABULATION OF RESULTS:

‘The table on next page give

Calibratedby: -

4 Mr. Sorawit Thachalad

1 Miss Jittrapgin Lertsgmphol
[ N

& Cp

Shomark, N,
* Nole crolsection area ofthe wind tunnel

e

]

NAC

JIRANATEE ASSOCIATES CO.,LTD.

Diameter of mounting pipe
P

Ratio

Mr. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY

" Direction of Unit Under Calibration

***End of Certificate of Calibration® **

5 S| NAC

JRANATEE ASSOCIATES €0 7y

NAC

JIRANATEE ASSOCIATES COLLTD.

Jranatee Associates Co,ltd
63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai,
Bangkok 10600 (Thailand)

Tel: 46608630812

Mobile: +66863999453

E-mal jnac-calibration@jiranatee.com

Web site: www.jiranatee.com

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-Tis 17025
CALIBRATION 0367

Air speed measurement laboratory
Calibration services department.

NSC—TISI - TIS 17025
CALIBRATION 0367

Certificate Number

CWS-021-69

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

MEASUREMENT ITEM + Cup anemometer
MANUFACTURER + Novalynx
MODEL/TYPE Sensor: WS-02F

Data logger: W5-250L
SERIAL NUMBER +Sensor: WSD-MS62
Data logger: A4562

1D NUMBER +BKK_FS0143

CONDITION AS-RECEIVED Used item

CUSTOMER +ALS laboratory group (Thailand) Co,, Ltd.
104 Phatthanakan 40, Phatthanakan Rd,
Khwaeng Suan Luang, Khet Suan Luang,
Bangkok 10250 Thailand.

RECEIVED DATE :10Feb 2026

MEASUREMENT DATE :23Feb 2026

1SSUE DATE :23Feb 2026

ENVIRONMENTAL CONDITIONS:
Ambient condition in the laboratory are as follow:

Calibration procedure:
The Cup anemometer was calibrated against
Standard air velocity transducer model: 8455-12
and pitot tube with precision differential pressure
meter model: DPM2500in an close test-section of
Eiffel-type wind tunnel with 900 cm’ cross test
section area. The W-CL-007 based on IEC 61400
12-1, Wind energy generation systems —Part 12-
1 Power performance measurements of
electricity producing wind turbines, March 2017
was used as a calibration guideline.

Traceability:
This certificate provides o traceability of The
measurement to  recognized the national
standards, and to realization of the international
system of units (S1) through the NIMT National
Metrology Institute of Thailand) via Certificate
number: MW-0019-25 and MW-0059-25

Uncertointy of Measurement:
The reported uncertainty of measurement is
based on the standard uncertainty multiplied by o
coverage factor k=2, Which for a normal
distribution correspondsto a coverage probability
of approximately 95%. The standard uncertainty
hasb i the GUM

Temperature 1230430 K

Relative Humidity 550150 %RH

Atmospheric Pressure :1010 10 hPa

PLACE OF CALIBRATION Eiffel-type wind tunnel of liranatee Associates Co, Ltd.

CALIBRATION CONDITIONS + Wind tunnel cross-section area’ 900 cm’
Cup anemometer frontal area’ 100 om’
Diameter of mounting pipe’ - mm
Blockage ratio of test object’ ol [

Preconditioning +24 hours at ambient conditions.

Measurement Condition

TABULATION OF RESULTS:
The table on next page give the measured values.

Calibrated by:
7 Mr. Sorawit Thachalad
£ Miss Jittraporn Lertsomphol

Remark:
* Nozzle cross-section area of the wind tunnel
? projec cti

J

“Evaluation of measurement data - Guide to the
expression of uncertainty in measurement”

+ The average values during measurement are (24.0) °C, (51.9) %RH and (1011.3) hPa.

-

NAC

JIRANATEE ASSOCIATES CO., LT,

 Diameter of mounting pipe
*Ratio*to*

Mr. Parinya Booncharoen
Calibration Department Manager

NEXT CAL DATE. 22/ 08/ 2027

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY

Certificate Number

CWS-021-69

Page 2 of 2 Pages

MEASUREMENT RESULTS *

The Cup ter, Unit Under Calibrati ) ise at 10 m/s for 5 i being performed. The standard air velocity 0.5 m/s

05 m/s was calculated by a standard air velocity transducer which was installed 50 mm away from wind tunnel nozzle and installed 40 mm away from top of

the test section and the standard air velocity 5 m/s to 30 m/s was calculated by a pitot tube with precision differential pressure meter which was installed S0

mm away from wind tunnel nozzle and installed 40 mm away from top of the test section, UUC was mounted on a round vertical tube of the lower plate at

center of test section. The calibration was carried out under both rising and falling air velocity in the range of 1m/s to 16 m/s at calibration interval of 1 m/s.
W i ;

Its of calibration and t reported in
Vo ‘Temp. wind tunnel ‘Temp. room V! Error U fk=2)
(m/s) (X2 o) (m/s) (m/s) (m/s)
1.043 23.70 2395 0.9 -01 031
2212 2420 23.95 20 -02 031
3.031 23.60 2395 29 -01 031
4.212 23.62 23.95 4.0 -03 031
5.03 23.60 2395 5.0 0.0 031
6.03 2410 23.95 59 -01 031
7.03 2356 2395 6.9 -0.1 031
8.02 2382 2395 79 -01 031
9.02 2326 23.95 9.1 01 031
10.01 2350 2395 101 01 0.40
1101 2344 2395 11 01 031
1201 2350 2395 122 02 037
1299 2350 2395 132 02 0.45
13.98 2346 2395 142 02 035
14.97 23.50 2395 153 03 053
16.03 23.40 23.95 16.3 0.3 0.42

Remark:
‘o

“Velocity o standard

" Velodty of Unit Under Calibration

PHOTO OF CALIBRATION SET-UP

Calibration set-up of the Cup anemormeter calibration in the wind tunnel of Jiranatee Associates Co., Ltd. The Cup anemometer shown may differ from the
calibrated one. Remark: The proportion of the set- up is not true to scale due to imaging geometry.

*+*Ehd of Certificate df Calibration***




NAC

JIRANATEE ASSOCIATES CO.LTD,

Jiranatee Associates Co,d
63/14-15, 67/35-36
Petchkasem 7,7/1, Rd. Watthapra, B

NSC-TISITIS 17025
CALIBRATION 0367

Bangkok 10600 (Thailand)
Tel: 16608680812
Mobile: 466863999453

E-mal: jnac-callbration@jiranatee.com

Website: www.jiranatee.com

Page 10f 2 Pages.

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER
1D NUMI

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Calibration services department.

Accredited calibration laboratory
ISO/IEC 17025:2017

laboratory

o,
SR
3 [

§

285N

ey
)

NSC= TISI - TIS 17025
CALIBRATION 0367

SR

Certificate Number

CWD-021-69

CERTIFICATE OF CALIBRATION

+ Wind Direction Sensor

+Novalynx

+Sensor: WS-02F

Data logger: WS-25DL
+Sensor: WSD-A4S62

Data logger: A4562

+BKK_FS0143

+Used item

+ ALS laboratory group (Thaland) Co, Ltd.
104 Phatthanakan 40, Phatthanakan Rd,
Khwaeng Suan Luang, Khet Suan Luang,
Bangkok 10250 Thailand.

:10 Feb 2026
:23 Feb 2026
:23Feb 2026

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

PLACE OF CALIBRATION

CALIBRATION CONDITION

Preconditioning
Measurement Condition

TABULATION OF RESULTS:

The table on next page give the measured values.

Calibrated by:
& Mr. Sorawit Thachalad
] Miss Jittraporn Lertsomphol

Remark:

* Nozzl cross-section area of the wind tunnel

1230430 ‘c
15504150 %RH
:10104 10 hPa

 Eiffel-type wind tunnel of liranatee Associates Co., Ltd.

+ Wind tunnel cross-section area' 900
Wind direction frontal area’ 129
Diameter of mounting pipe” -
Blockage ratio of test object’ 0143

+ 24 hours at ambient conditions.

Calibration procedure:

The wind direction sensor was calibrated against
Standard Rotary Encodermodel; AX4009TS-
DM04-P3-5-U0 i an close test-section of Eiffel
type wind tunnel with 900 cm’ cross test section
area. The WI-CL-008 based on IEC 61400-12-1,
Wind energy generation systems — Part 12-1
Power performance measurements of electricity
producing wind turbines, March 2017 was used as
a calibration guideline.

Traceability:

This certificateprovides a_traceability of The
measurement o recognized the  national
standords, and to realization of the international
System of units () through the NIMT (National
Metrology Institute of Thailand) via Certficate
number: DA-0027-24.

Uncertainty of Measurement:

The reported uncertainty of measurement is
based on the standard uncertainty multiplied by a
coverage factor k=2, Which for a normal
distribution corresponds to o coverage probability
of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
“Evaluation of measurement data - Guide to the
expression of uncertainty in measurement’

+ The average values during measurement are (23.8)'C, (56.0) %RH and (1006.9) hPa,

J
NAC

JIRANATFE ASSOCIATES 00 LT,

? Diameter of mounting pipe
*Ratiota*

Mr. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY

Page 2 of 2 Pages

MEASUREMENT RESULTS *

Certificate Number

CWD-021-69

The wind direction sensor was calibrated against standard rotary encoder by comparison method. During calibration, the measurement was carried out at 45
intervals in clockwise and counterclockwise directions after offset adjustment has been made. The flow speed of wind tunnel (usually 5 m/s) is kept constant
while the sensor s rotated around its vertical axis. The results of calibration and associated measurement uncertainties are reported in the table below.

Air speed D'y D' Error U (k=2)

mjs Degree (%) Degree (°) Degree (°) Degree (°)
45.000 4 4 0,50
90.000 8 1 050
135.000 134 Bl 060
180.000 181 1 082

5% 225.000 228 3 0.82
270.000 73 3 082
315.000 317 2 082
360.000 359 4 0.60

Remark:

* Direction of standard

" Direction of Unit Under Calibration

#+++End of Certificate of Calibration®**

J

NAC

JIRANATEE ASSOCIATES CO.,LTD.

NAC

JIRANATEE ASSOCIATES CO.,LTD.

Jranatee Associates Co,utd
63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokya,

Bangkok 10600 (Thailand)

Tel: +6608680812

Mabie: +66863999453

Email jnac calibration @jranatee cor
Web site: v ranatee.com

Page 10f2 Pages

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMI
CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISHTIS 17025
CALIBRATION 0367

Air speed measurement laboratory
Calibration services department.

S,

NSC-TISI - TIS 17025
CALIBRATION 0367

Certificate Number

CWs-018-69

CERTIFICATE OF CALIBRATION

+ Cup anemometer

+ Novalynx

+Sensor: WS-02F
Data logger: 110-W5-25DL-D

+ Sensor: WSD-AS660
Data logger: AS660

+RYG_FS0530

+ Used item

+ AL laboratory group (Thailand) Co., Ltd.
104 Phatthanakan 40, Phatthanakan Rd,
Khwaeng Suan Luang, Khet Suan Luang,
Bangkok 10250 Thailand

+10Feb 2026
+20Feb 2026
20Feb 2026

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

PLACE OF CALIBRATION

CALIBRATION CONDITIONS

Preconditionii
Measurement Condition

‘TABULATION OF RESULTS:

‘The table on next page give the measured values.

Calibrated by:
@ Mr. Sorawit Thachalad
00 Miss Jittraporn Lertsomphol

Remark:

* Nozzle cross-section area of the wind tunnel
2

230430 ©
55.0£15.0 %RH
10102 10 hPa

Eiffel-type wind tunnel of Jiranatee Associates Co., Ltd.

Wind tunnel cross-section area’ 900

Cup anemometer frontal area” 100
Diameter of mounting pipe” -
Blockage ratio of test object’ 0111

+24 hours at ambient conditions.

+ The average values during measurement are (23.6) °C, (54.9) %RH and (1008.2) hPa,

J

3]

Calibration procedure:

e Cup anemometer was callbrated against
Standord air velocity transducer model: 8455-12
and pitot tube with precision differential pressure
meter model: DPM2500 in an close test-section of
Eiffel-type wind tunnel with 900 cm’ cross test
section area. The WI-C1-007 based on IEC 61400-
12-1, Wind energy generation systems ~ Part 12-
1 Power performance measurements of
electricity producing wind turbines, March 2017
wos used as a calibration guideline.

Traceability:

This certificote provides o traceability of The
measurement to recognized the  national
standards, and to realization of the international
system of units (S1) through the NIMT (National
Metrology Institute of Thailand) via Certificate
number: MW-0019-25 and MW-0059-25

Uncertainty of Measurement:
The reported uncertainty of measurement is
based on the standard uncertainty multiplied by
coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
“Evaluation of meosurement data - Guide to the
expression of uncertainty in measurement’

<
APPROVED B

" 19/ 08/ 2027
NEXT CAL DATE

l
NAC !

JIRANATTE ASSOCIATES CO., LT

 Diameter of mounting pipe
“Ratio "0

Mr. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY

Page 2 of 2 Pages

MEASUREMENT RESULTS *

Certificate Number

CWS-018-69

The Cup anemometer, Unit Under Calibration (UUC) was exercise at 10 m/s for 5 minutes prior to calbration being performed. The standard air velocity 0.5 m/s
105 m/s was calculated by a standard air velocity transducer which was installed 50 mm away from wind tunnel nozzle and installed 40 mm away from top of
the test section and the standard air velocity 5 m/s to 30 m/s was calculated by a pitot tube with precision differential pressure meter which was installed 50
mm away from wind tunnel nozzle and installed 40 mm away from top of the test section, UUC was mounted on a round vertical tube of the lower plate at
center of test section. The calibration was carried out under both rising and falling air velocity In the range of 1 m/s to 16 m/s at calibration interval of 1 m/s,
The results of calibration and associated measurement uncertainties are reported in the table below.

2% Temp. wind tunnel Temp. room [ Error U (k=2)
(m/s) [K°] (ko) (m/s) (m/s) (m/s)
1.022 2372 2355 09 0.1 031
2.180 23.46 2355 20 -02 031
3.014 2352 2355 29 0.1 031
4.212 2354 23.55 4.0 02 031
5.01 2332 23.55 4.9 0.1 031
6.01 2352 2355 6.0 0.0 031
7.0 23.26 2355 7.0 00 031
8.00 23.40 23.55 80 00 031
9.01 23.30 23.55 9.1 01 031
10.00 23.32 2355 10.1 01 031
11.00 23.42 2355 1.1 0.1 031
11.98 23.40 23555 122 02 031
12.99 2350 2355 132 02 031
13.97 23.50 2355 143 03 032
14.99 23.50 23,55 15.4 0.4 034
16.03 23.54 23.55 16.4 04 032
Remark:
‘c

“Velocity of standard

" Velocity of Unit Under Calbration

PHOTO OF CALIBRATION SET-UP

Calibration set-up of the Cup anemometer calibration in the wind tunnel of Jiranatee Associates Co,, Ltd. The Cup anemometer shown may differ from the
calibrated one. Remark: The proportion of the set- up is not true to scale due to imaging geometry.

++4End of Certificatg of Calibration***

NAC

JIRANATEE ASSOCIATES 00177




NAC

JIRANATEE ASSOCIATES ¢

Jranatee Associates Co.ltd
63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapro, Banghokyal,
Bangkok 10600 Thailand)

Tel: 46608650812

Mobile: +66853999453

E-mall: nac caliration@jiranatee com
Website: wwwranatee.com

Page 10f 2 Pages

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUME
CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
1SSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredited calibration loboratory
OLLTD. 150, :
NSC-TISI-TIS 17025
CALIBRATION 0367

Wind direction measurement laboratory

Calibration services department.

o,
SN2
el

i

il

A\

o

%t //;\\ W
1l W

NSC—TISI - TIS 17025
CALIBRATION 0367

Certificate Number

CWD-018-69

CERTIFICATE OF CALIBRATION

Wind Direction Sensor

+ Novalynx

 Sensor: WS-02F

Data logger: 110-W5-25DL-D
+Sensor: WSD-ASG60

+ AS660

+ ALS laboratory group (Thalland) Co., Ltd.
104 Phatthanakan 40, Phatthanakan Rd,
Khwaeng Suan Luang, Khet Suan Luang,
Bangkok 10250 Thailand.

10 Feb 2026
+20Feb 2026
:20Feb 2026

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

PLACE OF CALIBRATION

1230430 e
5504150 %RH
1010410 hPa

: Eiffel-type wind tunnel of Jiranatee Associates Co., Ltd.

+ Wind tunnel cross-section area’ 900

Calibration procedure:

The wind direction sensor was colibrated against
Stondard Rotary Encoder_model:  AX4009TS-
DMO4-p3-5-U0 in an close test-section of Eiffel
type wind tunnel with 900 cm’” cross test section
area. The WI-CL-008 based on IEC 61400-12-1,
Wind energy generation systems ~ Part 12-1;
Power performance. measurements of electricity
producing wind turbines, March 2017 was used as
a calibration guideline.

Traceability:

This. certficate provides a_traceability of The
meosurement to recognized the  national
stondards, and to realization of the international
system of units (51) through the NIMT (National
Metrology Institute of Thailand) via Certificate
number: DA-0027-24.

Uncertainty of Measurement:

The reported uncertainty of measurement is
‘based on the standord uncertainty multiplied by a
coverage factor k=2, Which for a normal
distribution corresponds to o coverage probability
of approximately 95%. The standard uncertainty
‘has been determined in accordance with the GUM
“Evaluation of measurement data - Guide to the
expression of uncertainty in measurement’

CAUBRATION CONDITION an’
Wind direction frontal area’ 129 cm’
Diameter of mounting pipe’ - mm
Blockage ratio of test object" 0143 []
Preconditioning +24 hours at ambient conditions.
dit : " d are (23.7)°C, (59.3) %RH and (1007.5) ha.
TABULATION OF RESULTS:
The table on next page give the measured values. -

Calibrated by:
4 Mr. Sorawit Thachalad
0] Miss Jitraporn Lertsomphol

Remark:
¥ Nozzle cross-section area of the wind tunnel

]

)

NAC |

JIRANATFE ASSOCIATES CO., 17D
s i

the tested object
* Diameter of mounting pipe:
*Ratio *to*

Mr. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY

Certificate Number

CWD-018-69

Page 2 of 2 Pages.

MEASUREMENT RESULTS *

The wind direction sensor was calibrated against standard rotary encader by comparison method. During calibration, the measurement was carried out at 45"
intervals in clockwise and counterclockwise directions after offset adjustment has been made. The flow speed of wind tunnel (usually 5 m/s) is kept constant
while the sensor is rotated around its vertical axis. The results of calibration and associated measurement uncertainties are reported in the table below.

Air speed Dw D' Error Uk=2)
m/s Degree (°) Degree (°) Degree () Degree ()
45.000 40 5 060
90.000 86 4 0.60
135.000 133 2 095
5.00 180.000 180 0 082
225,000 228 3 0.60
270,000 274 4 0.60
315.000 319 a 060
360.000 359 -1 0.60
Remark:
Direction of standard

Direction of Unit Under Calibration

JTRANATEE ASSOCIATES 00,1/

NAC

JIRANATEE ASSOCIATES CC

Siranatee Associates Co.ltd
63/14-15, 67/35-36

Petchkasem 7,7/1, R, Watthapra, Bangkokyai,
Bangkok 10600 (Thailand)

Tel: 46608680812

Mobile: +66863999453

E-mal jnac calibration@jiranatee.com

Web ste: www.iranatee.com

Page 10f2 Pages

MEASUREMENT ITEM i
MANUFACTURER :
MODEL/TYPE A

SERIAL NUMBER g
1D NUMBER :

CONDITION AS-RECEIVED §
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
1SSUE DATE v

ENVIRONMENTAL CONDITIONS:

Accredited calibration laboratory
DLLTD, ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Air speed measurement laboratory
Calibration services department.

N

NN
it N
NSC—TISI - TIS 17025
CALIBRATION 0367

Certificate Number

CWS-020-69

CERTIFICATE OF CALIBRATION

Cup anemometer
Novalynx

Sensor: WS-02F

Data logger: WS-250L
Sensor: WSD-MA481
Data logger: A4481
BKK_FS0141

Used item

+ ALS laboratory group (Thailand) Co,, Ltd.

104 Phatthanakan 40, Phatthanakan Rd,
Khwaeng Suan Luang, Khet Suan Luang,
Bangkok 10250 Thailand.

10 Feb 2026
23Feb2026
23Feb 2026

Ambient condition in the laboratory are as follow:

Temperature 1230430 i
Relative Humidity 15504150 YRH
Atmospheric Pressure :1010% 10 hPa

PLACE OF CALIBRATION

 Eiffel-type wind tunnel of Jiranatee Associates Co., Ltd

Calibration procedure:

he Cup anemometer was calibrated against
Standard oir velocity transducer model: 8455-12
and pitot tube with precision differential pressure
meter model: DPM2500in an close test-section of
Eiffel-type wind tunnel with 900 cm’ cross test
section area. The WI-CL-007 based on IEC 61400-
12-1, Wind energy generation systems Part 12-
1: Power performance measurements of
electricity producing wind turbines, March 2017
wos used as a calibration guideline.

Traceability:

This certificate provides o traceability of The
measurement to recognized the  national
standards, and to realization of the international
system of units (S1) through the NIMT (National
Metrology Institute of Thailand) vio Certificate
number: MW-0019-25 and MW-0059-25

Uncertainty of Measurement:

The reported uncertainty of measurement is
based on the standarduncertainty multiplied by a
coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
“Evaluation of measurement data - Guide to the

CALIBRATION CONDITIONS : Wind tunnel cross-section area' 900 e’ expression of uncertalnty in measurement’
Cup anemometer frontal area 100 an'
Diameter of mounting pipe* - mm
Blockage ratio of test object" o1 [
Preconditioning + 24 hours at ambient conditions.
+The B d are (24.0) °C, (56.0) %RH and (1006.0) hPa,
TABULATION OF RESULTS:

‘The table on next page give the measured val

Calibrated by:
F Mr. Sorawit Thachalad
[ Miss Jittraporn Lertsomphol

Remark:
" Nozzle cross-section area of the wind tunnel

lues.

J
NAC

JIRANATEE ASSOCIATES €.

* Diameter of mounting pipe
*Ratio*to”

Mr. Parinya Booncharoen
Calibration Department Manager

Rl WSFUﬁ]]:

NEXT CAL DATE.. 2208/ 2027

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATOR

Y

Certificate Number

CWS-020-69

Page 2 of 2 Pages

MEASUREMENT RESULTS *

The Cup anemometer, Unit Under Calibration (UUC) was exercise at 10 m/s for § minutes prior to calibration being performed. The standard ai velocity 0.5 m/s

t05 m/s was calculated by a standard ai velocity transducer which was installed 50 mm away from wind tunnelnozzle and installed 40 mm aviay from top of

the test section and the standard air velocity 5 ms to 30 m/s was calculated by a pitot tube with precision differential pressure meter which was installed 50

mm away from wind tunnel nozzle and installed 40 mm away from top of the test section, UUC was mounted on  round vertical tube of the lower plate at

center of test section. The callbration was carried out under both rising and falling air velocity in the range of 1m/s to 16 m/s at calibration interval of 1 m/s.
librati i inties are reported in the table below.

2% ‘Temp. wind tunnel Temp. room [ Error U (k=2)
(m/s) [K°) 0] (m/s) (m/s) (m/s)
To31 2386 2395 09 01 031
2.164 2384 2395 20 02 031
3.001 2390 2395 29 -0 031
4221 2388 2395 39 -03 031
5.03 2370 2395 50 00 031
6.02 23.90 2395 59 01 031
7.02 2360 2395 7.0 00 031
8.02 2386 2395 80 00 031
9.02 23.40 2395 91 01 031
1001 2370 2395 101 o1 031
11.00 2350 2395 12 02 031
12.00 2350 2395 122 02 031
1299 2350 2395 133 03 031
1398 2350 2395 143 03 031
14.98 2350 2395 153 03 031
16.03 2350 2395 164 04 031

Remark:
.

“Velocity of standard

" Veloaty of Unit Under Calibration

PHOTO OF CALIBRATION SET-UP

Calibration set-up of the Cup anemometer calibration in the wind tunnel of Jiranatee Associates Co, Ltd, The Cup anemometer shown may differ from the
calibrated one. Remark: The proportion of the set- up is not true to scale due to imaging geometry.

*+4End of :mmca«lv Calibration**

JIRANATEE ASSOCIATYS CO 1T




},
gl
NAC Accredited calibration laboratory NN

JIRANATEL ASSOCIATES CO.,LTD, ISO/IEC 17025:2017 I/""lh/l\\\\‘\‘\\‘
NSC-TISI-TIS 17025 s
NSC—TISI - TIS 17025
Jiranatee Associates Co,Ltd callBRATION 0362 CALIBRATION 0367
63/14-15,67/35-36
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, Wind direction measurement laboratory
Bangkok 10600 Thailand) Calibration services department.
Tel: 46608660812 Certificate Number

Emal jnac-calibration@jiranatee.com
Web site: wwwjiranatee.com CWD-020-69

CERTIFICATE OF CALIBRATION

Page 1of 2 Pages.

MEASUREMENT ITEM + Wind Direction Sensor Calibration procedure:

MANUFACTURER Novalynx The wind direction sensor was calibrated against

MODEL/TYPE <+ SansorsW-02F Standard Rotary Encoder model: AX4009TS-
Data logger: W5-250L DMO4-P3-5-U0 i an close test-section of Eiffel-

type wind tunnel with 900 cm’ cross test section

SERIALNUMBER 3 Sensor: WSDA48L area. The WI-CL-008 based on IEC 61400-12-1,

Data logger: A4481 Wind energy generation systems — Port 12-1:
IDNUMBER + BKK_FSD141 Power performance measurements of electricity
CONDITION AS-RECEIVED + Used item ‘producing wind turbines, March 2017 was used as
CUSTOMER + AL laboratory group (Thailand) Co., Ltd. a calibration guideline.

104 Phatthanakan 40, Phatthanakan R,

Khwaeng Suan Luang, Khet Suan Luang, Traceability:

Bangkok 10250 Thailand. This certificate provides a_traceability of The

meosurement to  recognized the  notional

RECEIVED DATE +10Feb 2026 standards, and to realization of the international
MEASUREMENT DATE :23Feb 2026 system of units (SI) through the NIMT (National
1SSUE DATE +23 Feb 2026 Metrology Institute of Thailand) via Certificate

number: DA-0027-24,
ENVIRONMENTAL CONDITIONS:

Ambient condition in the laboratory are as follow:

Temperature 30430 ©
Relative Humidity 50150 HRH
Atmospheric Pressure :1010 10 hea

Uncertainty of Measurement:

The reported uncertainty of measurement is
based on the standard uncertainty multiplied by a
coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
PLACE OF CALIBRATION + Eiffel-type wind tunnel of Jiranatee Associates Co., Ltd. “Evaluation of measurement data - Guide to the
expression of uncertainty in measurement’

CALIBRATION CONDITION + Wind tunnel cross-section zm‘ 900 em’
Wind direction frontal area 129 em’
Diameter of mounting pipe’ - mm
Blackage ratio of test object’ 0143 [
Preconditioning + 24 hours at ambient conditions.
Measurement Condition + The average values during measurement are (23.6)°C, (56.5) %RH and (1006.8) hPa.
TABULATION OF RESUL

‘The table on next page give the measured values.

Calibrated by:
1 Mr. Sorawit Thachalad
] Miss Jittraporn Lertsomphol

Mr. Parinya Booncharoen
Calibration Department Manager

Remark:
* Nozzle cross-section area of the wind tunnel

? Diameter of mounting pipe
tia o

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY

Certificate Number

CWD-020-69

Page 2 of 2 Pages

MEASUREMENT RESULTS *

method. During calibration, the measurement was carried out at 45
\ade. The flow speed of wind tunnel (usually 5 m/s) is kept constant
he table below.

The wind direction sensor was calibrated against standard rotary encoder by comparison
intervals in clockwise and counterclockwise directions after offset adjustment has been m:
while the sensor s rotated around its vertical axis. The results of calibration and associated measurement uncertainties are reported in t

Air speed D Dwe Error U(k2)
m/s Degree (°) Degree (°) Degree (°) Degree (°)
45.000 40 5 060
90.000 87 3 0.60
135.000 134 1 0.60
180.000 182 2 060
e 225.000 230 5 0.60
270.000 276 6 0.60
315.000 320 5 0.60
360.000 350 = 0.60
Remark:
‘¢

* Direction of standard

" Direction of Unit Under Calibration

+++End of Certificate of Calibration***

NAC

JIRANATEE ASSOCIATES CO., 1711

Wy,

SN,
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;IM =z
ANy
Accredited calibration laboratory AR
JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017 NSC-TISI-TIS 17025
NSC-TISI-TIS 17025 CALIBRATION 0367
Sranatee Associates Co,Ltd CALIBRATION 0367
63/14-15,67/35 35
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyal, Air speed measurement laboratory
Bangiok 10600 Thalland) Calibration services department.
Tel; 46608660812 Certificate Number

Mobille: 466863999453
E-mal: jnac-callbration @jranatee com
‘Web site: www jiranatee.com CWS-014-68

CERTIFICATE OF CALIBRATION

Page 10f2 Pages

MEASUREMENT ITEM +Cup anemometer Callbration procedure:
MANUFACTURER + Novalynx The Cup anemometer was calibrdled against
MODEL/TYPE +SEnsOrWS:02F Standard air velocity transducer miodel: 845512

and pitot tube with precision differential préssure

Datalogger: 200 WS 2515 ‘meter model: DPM2500 in

i close testsection of

SERIAL NUMBER oty Eiffel-type wind tunnelywith 900%cn’, cross test
Data logger: AS191 section area. The WI-CL-007 based on IEC 61400-
D RYG_Fs0328

| 12-1, Wind energy generation systems — Part 12-
Used item 1: Power performance measurements of
< ALS laboratory group (Thailand) Co., Ltd. eletricity producing wind turbines, March 2017
104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang, was used as a calibration guideline.

Khet Suan Luang, Bangkok 10250 Thailand.

CONDITION AS-RECEIVED
CUSTOMER

eabilty

RECEIVED DATE +18Apr 2025 This cenéte”provides o traceaby of The
MEASUREMENT DATE £08 May 2025 measureméit to  recognized the  national
ISSUE DATE £09 May 2025 standards, and to realization of the international

system of units (SI) through the NIMT (National
Metrology Institute of Thailand) via Certificate

ENVIHONMENTAL CONDITIONS: Aumber: MW-0019-25 and MW-0065-24

Ambient condition in the laboratory are as follow:

Temperature 1230330 L Uncertainty of Measurement:

Relative Humidity 1550+15.0 %RH The reported uncertainty of measurement is

Atmospheric Pressure :10104 10 hpa based on the standard uncertainty multiplied by a
coverage factor k=2, Which for o
distribution corresponds to a coverage probability

PLACE OF CALIBRATION + Eiffel-type wind tunnel of Jiranatee Associates Co, Ltd. of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
“Evaluation of measurement data - Guide to the

'CALIBRATION CONDITIONS + Wind tunnel cross- s:;ﬂcn area’ 900 o’ ‘expression of uncertainty in measurement’
Cup anemometer frontalai ‘." 100 o’
Diameter of mounting pipe’ - mm
Blockage Fatio of test object’ o111 ]

Preconditioning : 24 hours at ambient conditions.
duri re (23.6) °C, (423) %RH and (1007.6) hPa.

TABULATION OF RESULTS:
The table on next page give the measured values.

Calibrated by:
01 Mr. Soravit Thaghlad
1 Miss littraporn Lertsomphol

Mr. Parinya Booncharoen

N C Calibration Department Manager
. . it s

Rel;|ark' ~
T U B APPROVED BY.
D : o

Certificate Number

CWS-014-68

Page 2 of 2 Pages

MEASUREMENT RESULTS ®

The Cup anemometer, Unit Under Calibration (UUC) was exercise at 10 m/s for 5 minutes prior to calibration being performed. The standard air velocity 0.5 m/s
to 5 m/s was calculated by a standard air velocity transducer which was installed 50 mm away from wind tunnel nozzle and installed 40 mm away from top of
the test section and the standard air velocity 5 m/s to 30 m/s was calculated by a pitot tube with precision differential pressure meter which was installed 50
mm away from wind tunnel nozzle and installed 40 mm away from top of the test section, UUC was mounted on a round vertical tube of the lower plate at
center of test section. The calibration was carried out under both rising and falling air velocity in the range of 1 m/s to 16 m/s at calibration mker\lal of 1. m/s.
The results of calibration and associated measurement uncertainties are reported in the table below. 7

WA WA
Vad® ‘Temp. wind tunnel Temp. room [ U (k=2).
(m/s) (e (c) (m/s) (m/s).
1020 23.70 2355 08 031
2262 23.42 2355 20 o3
3093 2394 2355 30 031
4258 23.90 2355 39 031
495 2352 2355 50 031
597 23.90 2355 60 031
705 23.42 2355 7.1 031
7.96 2380 2355 81 031
902 2350 2355 9.1 031
1000 2386 2355 101 031
11.03 2350 2355 11 031
1198 2364 255 122 031
1297 2350 2355 B2 031
1.02 2350 2355 143 031
1501 2350 2355 152 031
16,01 2350 2355 1653 033

& pip
* Diameter of mounting pipe

fus NEXT CAL DATE... 07/.11/.2026
THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FUTLUNIE: FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY

Remark:

“Velocity of standard

" Velocity of Unit Under Calibration

PHOTO OF CALIBRATION SET-UP

Calibration set-up of the Cup anemometer calibration in the wind tunnel of Jiranatee Associates Co, Ltd. The Cup anemometer shown may differ from the
calibrated one. Remark: The praportion of the set- up is not true to scale due to imaging geometry.

*+fend nummmJul calibfation**

NAC

JIRANATEE ASSOCIATES CO., LT,
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SN,
Accredited calibration laboratory AN
JIRANATEE ASSOCIATES CO.,LTD. 1SO/IEC 17025:2017 ’f/,,,m\.‘\“
NSC-TISI-TIS 17025 e ~TIS1 -

Jiranatee Associates Co,Ltd CALIBRATION 0367 Ly
AL, €536 CALIBRATION 0367
Petchkasem 7,7/1, Rd. Watthapra, Banghokyal, Wind direction measurement laboratory
Bangkok 10500 Thaland) Calibration services department.
Tel: 46608680812 Certificate Number

Mobile: 466863999453
E-mal: jnac-callbration@jiranatee.com
Website: winw.jiranatee.com CWD-014-68

CERTIFICATE OF CALIBRATION

Page 1 0f 2 Pages

MEASUREMENT ITEM + Wind Direction Sensor Calibration procedure: N,
MANUFACTURER Novalynx The wind direction sensor was callbratéd.ogainst
MODEL/TYPE Sensor: WS-02F Standard Rotary Encoder_modéll, AX4009TS’

DMO4-P3.5-U0in an close testsection. of Eiffel
type wind tunnel with 900 c’ crass test section

Data logger: 200-W5-25LB

SERIAL NUMBER : Sensor: WSD-AS191 . The ietousaon I o INGHORLZL,
Data logger: AS191 Wind energy generation systems. — Part 12-1
IDHUMBER :RYG_FS0328 Power performance measurements of electricity
CONDITIONASRECEVED Used Ham producing wind turbines, March 2017 was used as
CUSTOMER  ALS laboratory group (Thailand) Co., Ltd. a calibration guideline.
104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang,
Khet Suan Luang, Bangkok 10250 Thailand. Trdeeabillty:
This certificgte_provides a_traceability of The
RECEIVED DATE +18 Apr 2025 meosurement to  recognized the  national
MEASUREMENT DATE :08 May 2025 standards, and to realization of the international
1SSUE DATE $09 May 2025 systern of units (51) through the NIMT (National
Metrology Institute of Thoiland) via Certificate
ENVIRONMENTAL CONDITIONS: nfimber: DA-0027-24.
Ambient condition in the laboratory are s follow: . ettty f esrements
Temperature %

The reported uncertainty of measurement is
based on the stondard uncertainty multiplied by a
coverage factor k=2, Which for o normal
distribution corresponds to o coverage probability
of approximately 95%. The standard uncertainty
PLACE OF CALIBRATION Eiffel-type wind tunnel of Jiranatee Associates Co,, Ltd. has been determined in accordance with the GUM.
“Evaluotion of measurement data - Guide to the
expression of uncertainty in measurement”

Relative Humidity %RH
Atmospheric Pressure 101010 hPa

CALIBRATION CONDITION + Wind tunnel cross-section area’ 900 em'’
Wind direction frontal area’, 129 cm?
Diameter of moUnting pipe’. - mm
Blockage ratio of test object’ 0143 ]
Preconditioning 24 hours at ambient conditions
i ¢ ge v i are (24.2)C, (438) %RH and (1006.4) hpa.

TABULATION OF RESULTS: . -

The table on next page give the measured valdes. }4/‘{

Calibrated by:
] Mr. Sorawit Thédhalad

¥ Miss Jittraporn Lertsomphol N AQ

JIRANATYE ASSOCIATES CO..LTD.

r. Parinya Booncharoen
Calibration Department Manager

» AR
Remark:

! Nozile cross-section area of the wind tunnel
2

 Diameter of mounting pipe
*Ratio"to

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY

Certificate Number

CWD-014-68

Page 2 of 2 Pages

MEASUREMENT RESULTS *

The wind direction sensor was calibrated against standard rotary encoder by comparison method. During calibration, the measurement was carried out at 45"
intervals in clockwise and counterclockwise directions after offset adjustment has been made. The flow speed of wind tunnel (usually 5 m/s) Is kept constant
while the sensor is rotated around ts vertical axis. The results of calibration and associated measurement uncertainties are reported i the table below.

Air speed D'us D Error U(k=2).

m/s Degree (°) Degree (°) Degree (°) Degree (°)
45.000 40 5 K 0.80%, 8~
90.000 85 5 R 0180
135.000 130 5 . 080

5.02 180.000 179 4 080
225.000 228 3 080
270.000 7 4 080
315.000 319 4 080
360.000 359 4 0.80

Remark:
‘.

“ irection of standard

" Direction of Unit Under Calibration

*+*End of Certificate of Calibration***

]
NAC °

X JIRANATEE ASSOCIATES CO.,LTD.

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN

451-481/1 sirinthom Road, Bangbumry, Bangplud, Bangkok, 10700 Thailand
Tel. +66 2433 8331 Email: calibration@sithiphom.com

S,

Cert. No. : ACC25058
Pages : 1lof3

Calibration Certificate

Equipment : SOUND CALIBRATOR

Manufacturer : RION

Model : NC-74

Serial No.: 34178123

ID No.: RYG_FS0215

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 S
Pressure : (1013 £3) kPa N
Relative Humidity : (500 £20 ) %
APPROVED BY.

Received Date : 22 SEPTEMBER 2025 07/ 10/ 2026
Calibration Date : 08 OCTOBER 2025 NEXT CAL DATE.
Date of Issue : 10 OCTOBER 2025

Calibrated by : Nathakorn Pisutpaisan

Approved by : TN e , ¢

( Nitinun Srihawan )

This certi is issued in d: with the i 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
CALIBRATION LABORATORY

Cert. No. : ACC25058

Job No. : VC68ACO188

Pages 1203
Calibration Procedure : CP-AC-03

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

The sound pressure level, frequency and total distortion of the sound calibrator was measured using the reference
microphone.

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

Instrument Model Serial No. Cert. No. Due Date

‘Waveform Generator 33511B MY52302742 EF-0012-25 11-FEB-26
Digital Multimeter 33461A MY53220104  EEL.BP 24/0268 22-APR-26
Digital Multimeter 33461A MY53220076  EEL.BP 23/0268 22-APR-26
Digital Multimeter 33461A MY60024273 CA2025120EA 18-MAR-26
Programmable Attenuator MAT-1070 62100114 EF-0006-25 11-FEB-26
Condenser Microphone 4180 2977900 AA-1002-25 19-FEB-26
Measuring Amplifier NA-42KAL 34560495 AA-3002-25 19-FEB-26
Audio Analyzer AVR-3360A  V744B6069 EF-0013-25 13-FEB-26

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 international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

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

3.3 Electrical And Electronics Institute (EEI).

MRour.s




SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN

associates —

Cert. No. : ACC25058
Job No. : VC68ACO0188

S,
=

SITHIPORN ASSOCIATES CO., LTD.

s

S
CALIBRATION LABORATORY SITHIPORN) § 3
451 iri Bangplud, Bangkok, 10700 Thailand l""my TS 12
Tel +66 2433 8331 Email : calibration@sithiphorm.com CALIBRATION 0394
Cert. No. : ACL26087
Pages : lof8

P: : 30f3 C . .
e Calibration Certificate
Result of calibration : Equipment : SOUND LEVEL METER
1. Sound level Manufacturer : RION
- Sound pressure fev Model : NL-52A / Microphonc UC-59 / Preamplifier NH-25
Specified sound Measured | Doviaied Acceptance Serial No.: 01220938 /21888 /22327
pressure level value value | Uncertainty | limit 1D No.: RYG_F$0629
(dB) (dB) (dB) (dB) (dB)
94 94.11 0.11 0.14 0.40
Condition As Found : GOOD
2. Frequency Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
Specified Measared | Deviated Acooptance KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
. . BANGKOK, 10250 THAILAND.
Frequency value value Uncertainty limit
(Hz) (Hz) (%) (%) (%)
1000 10015 0.1 0.1 1.0 Location : R
Ambient Temperature : (230 +3) °C
3. Total distorti Pressure : (1013 £3) kPa , ~§7t S
g o Relative Humidity : (500 20 ) % REVIEW BY A=t s
Measured value ( % i A limit (% . .
[ (%) | Uncertainty (%) | Acoeptance limit (%) _| Reccived Date 05 JANUARY 2026 mmmﬁq:d)}r
I 18 I 010 I a0 I Calibration Date : 21-23 JANUARY 2026
Date of Issue : 26 JANUARY 2026 next caL pate 20/ 01/, 2027
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2 Calibrated by : Nathakorn Pisutpaisan
or any value following ? iding a lavel of of i 95%
———— End of Calibration C Approved by : (\({ﬂ(\Ud ) l‘.)
( Nitinun Srihawan )
This certi is issued in d: with the i 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.
AT,
SITHIPORN SITHIPORN ASSOCIATES SITHIPOR N SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY associates — CALIBRATION LABORATORY

Cert. No. : ACL26087

Job No. : VC69AC0053

Pages  : 20f8
Calibration Procedure : CP-AC-02

Calibration Method :

This equipment was calibrated by follow on TEC-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 33210A MY48017076 EF-0011-25 11-FEB-26
‘Waveform Generator 33511B MY52302742 EF-0012-25 11-FEB-26
Digital Multimeter 33461A MY53220104 EEL.BP 24/0268  22-APR-26
Digital Multimeter 33461A MY53220076 EEL.BP 23/0268  22-APR-26
Digital Multimeter 34461A MY60024273 CA2025120EA  18-MAR-26
Programmable Attenuator MAT-1070 62100114 EF-0006-25 11-FEB-26
Condenser Microphone 4180 2977900 AA-1002-25 19-FEB-26
Measuring Amplifier NA-42KAL 34560495 AA-3002-25 19-FEB-26

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 ystem of unit maintained at :

3.1 National Institute of Metrology (Thailand).

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

3.3 Electrical And Electronics Institute (EEI).

Cert. No. : ACL26087
Job No. : VC69AC0053
Pages : 3of8

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 NA
2. Self-gencrated noise 0.2 N/A
3. A ical signal tests of i
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
[4. Electrical signal tests of frequency weightings
For 10 Hz to 4kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at 1 kHz 02 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 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1

DS,




SITHIPORN SITHIPORN ASSOCIATES SITHIPOR N SITHIPORN ASSOCIATES
associates —— CALIBRATION LABORATORY associates — CALIBRATION LABORATORY
Cert. No. : ACL26087
JobNo. : VC69AC0053
Page  : 4of8 4. Electrical signal tests of frequency weightings
‘Weighting network response with relative to 1 kHz.
Result of calibration : Frequency Deviation from various frequency weighting response curve (dB)
1. Absolute sensitivity (H2) Flat Coweight | A-weight A‘:’ﬁ’;‘_‘:“
Reference Measured Acceptance 63 0.0 0.0 0.1 £1.0
Acoustic Signal Value Deviation Limit 125 0.0 0.1 0.0 £1.0
(dB) (dB) (dB) (dB) 250 0.1 0.1 0.0 +1.0
93.9 (93.94) 94.0 0.0 +0.3 500 0.0 0.1 0.0 +1.0
1000 0.0 0.0 0.0 £1.0
2. Self-generated noise 2000 0.0 0.1 0.0 £1.0
2.1 Normal test 4000 0.0 0.1 0.0 +1.0
Measared Value 8000 0.0 0.1 0.1 +1.5,-2.5
(dB) 16000 0.0 -1.2 11 +2.5,-16.0
142 5. Frequency and time weightings at 1 kHz
2.2 The microphone of the sound level meter was replaced by electrical signal input device. 5.1 Frequency weightings at 1 Kz
Froquency Weighting Anticipated | Measured | Deviated | Acceptance
Weighting (@) qu“fmy Value Value Value Limits
- Weighting (dB) (dB) (dB) (dB)
'; - wﬁ: 194‘96 A - weight 94.0 94,0 0.0 £02
o 203 C - weight 94.0 94.0 0.0 £0.2
Flat 94.0 94.0 0.0 +02
3. Acoustical signal tests of frequency weightings 5.2 Time weighting at 1 kHz
Meter free-field acoustic response at a level of 84 dB Anticipated | Measured | Deviated | Acceptance
Frequency Deviation from various response curve (dB) Frequency Value Value Value Limits
(Hz) Fat | Cweight | A-weight Acceptance Weighting (B) (@) 8) (aB)
Limits Fast 94.0 94.0 0.0 +0.1
125 02 02 02 +1.0 Slow 94.0 94.0 0.0 0.1
1000 02 02 02 £0.7 Leq 94.0 94.0 0.0 +0.1
8000 0.9 1.0 1.0 +15,-2.5 6. Long - term stabilty
SLM Display | SLM Display | Deviated | Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
I A - weight 94.0 94.1 0.1 £0.1 VTS,
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7. Level linearity on the reference level range
8. Level linearity including the level range control
Anticipated | Measured | Deviated | Acceptance
Value Value Value Limits Anticipated | Measured | Deviated | Acceptance
(dB) (dB) (dB) (dB) Range Value Value Value Limits
137.0 137.0 0.0 +0.8 (dB) (dB) (dB) (dB)
136.0 136.0 0.0 0.8 130 94.0 94.0 0.0 0.8
135.0 135.0 0.0 +0.8
0 1340 90 08 Anticipated | Measured | Deviated | Acceptance
133.0 133.0 0.0 0.8
320 320 00 0 Range Value Value Value Limits
1310 131.0 0.0 108 (dB) (dB) (dB) (dB)
129.0 129.0 0.0 +0.8 130 29.0 29.0 0.0 0.8
124.0 124.0 0.0 +0.8
119.0 119.0 0.0 +0.8
114.0 114.0 0.0 0.8 9. Tone burst response
109.0 1090 o0 ~08 Time Tone burst Anticipated | Measured Deviated | Acceptance
104.0 104.1 0.1 +0.8 ° o
99.0 99.0 0.0 08 Weighing dun(mon, Tb Cycle Value Value Value Limits
94.0 94.0 00 0.8 ms) (dB) (dB) (dB) (dB)
89.0 89.0 0.0 038 025 1 108.0 107.9 0.1 1.0;-3.0
84.0 84.0 0.0 +0.8 Fast 2 ] 117.0 117.0 0.0 1.0;-15
79.0 79.0 0.0 0.8 200 800 134.0 134.1 0.1 0.5
74.0 74.0 0.0 408 2 8 108.0 108.0 0.0 1.0;-3.0
69.0 69.0 00 08 Slow 200 500 1276 1276 00 205
40 g0 08 208 025 1 99.0 98.9 0.1 10530
290 320 00 208 SEL 2 8 108.0 108.0 0.0 0;-15
340 40 00 08 200 800 128.0 128.1 0.1 +0.5
49.0 49.0 0.0 0.3
44.0 44.0 0.0 +0.8
39.0 39.0 0.0 0.8
34.0 34.0 0.0 0.8
30.0 30.0 0.0 +0.8
29.0 29.0 0.0 0.8
28.0 28.0 0.0 10.8
27.0 27.0 0.0 0.8
26.0 26.0 0.0 +0.8
25.0 25.0 0.0 +0.8
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10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lopeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 +2.0
One 1334 1334 0.0 +2.0
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 *1.0
Positive half cycle 1354 135.1 0.3 +1.0
Negative half cycle 1354 135.1 0.3 +1.0
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
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 +0.1

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

or any value following ing a lavel of confidence of i 95%
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Certificate of Calibration

Customer
Name + ALS Laboratory Group Thailand Co, Ld Certificate No : 24 SLM-329
Address + 104 Soi Phatthanakan 40, Phatthanakan Road, Suzn Luang, Bangkok 10250 Request No: Req-2024-2201
Unit Under Calibration Details
Measurement item - Sound Level Meter Microphone Class : 1
Manufacturer : CIRRUS Microphone Mode! : MK224
Model : CRiTIA Microphone S/N : 217456A
Serial Number : G30s028 Preamplifier Model : MV:200F
» RYG_FS0717 Preamplifier SIN: 139468
Resolution 01 B Instrument Status : Used
Calibration Enyironment and Details c 7
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Temperature s23°cH2°C T .
Humidity © 50 %RH %20 %RI1

APPROVED BY.
Barometric Pressure © 1013hPa £ 10 1P i
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Received Date 19 Seplember 2024 s :

NEXT CAL DATE.....,
Calibrated Date. 8 October 2024

OB /04/20¢
Caiibration Procedure - In-house method CP-SLM-01 based on [EC 61672-3 : 2013 lectroacoustics - Sound level meters - Part 3 Periodic tosts
Location of Calibration Lab Acoustic
Reference Standard
Instrument Brand Model SN. Due calibration Tracebility
Standard Microphonc Briiel & Kier 4192 2294985 25 June 2025 NIMT
Audio Generator Svantek Svandol 131 8 October 2024 WK Electric

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 : W Approved By : ” y «

Mr. Noppadon Luangart Mr. Pacit Mathavom
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 8 October 2024
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Centificate No  : 24-SLM-329
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1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust After Adjust Aceeptance
UNCERTAINTY
FAST/A/20-140 Level uuc ERR e ERR Limit Result
Calibrator Setting (@B) (@B) (@B) (@B) (@B) (+dB) (+dB)
1000 Hz94 4B 93.77 940 023 938 +0.03 020 030 Pass
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN, 58079
2. Self- d noise, Microphone installed
UUC Setting
Measured | UNCERTAINTY
FAST/20-140
UUC Weighting (dB) (+dB)
A 166 0.10
3. Self- noise, Microphone replaced by the electrical input signal device
ULC Setting
Measured | UNCERTAINTY
FAST/20-140
UUC Welghting (dB) (+dB)
A UR 0.10
c 146 010
Z 27.1 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Aceeptance
UUC Setting UNCERTAINTY
‘Weighting Respone curve Limit Resull
FAST/20-140 A C
(+dB) (+aB)
STD Setting (dB) (dB) (dB)
125 Hz 03 ol 01 0.60 10 Pass
1000 Hz 00 00 00 0.60 07 Pass
4000 Hz 0.1 o1 03 0.60 10 Pass
8000 Hz 03 05 07 0.70 41525 Pass
The resu item calibrated. in full, without writen approval of the Innovative Insirument Co., Lid
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5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz
UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST/20-140 ‘Weighting Respone curve Limit Result
STD Setting A (dB) € (B) Z(dB) (+dB) (+dB)
63 Hz 03 01 02 10 Pass
125 Hz 03 0 01 10 Pass
250 Hz 03 ol 00 10 Pass
500 Hz 02 0.1 00 10 Pass
1000 iz 00 00 00 020 07 Pass
2000 Hz 0.1 00 00 10 Pass
4000 1z 0.3 0.1 00 10 Pass
8000 Hz 0.5 03 0.1 +15,2.5 Pass
16000 17 02 03 03 12.5,-160 Pass
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/20-140 REF vue ERR Result
UUC Weighting (@n) (@8) (@R) (£dB)
A 114,00 1140 00 020 Pass
c 11400 1140 00 020 020 Pass
z 114,00 1140 00 020 Pass
UUC Setting STD Measured
UNCERTAINTY
20140/ A REF vue ERR Result
UUC Time Respone (@B) (@B) (@n) (LdB)
Fast 114.00 1140 00 0.10 Pass1
Slow 114,00 1140 00 020 0.10 Pass
Leg 114.00 1140 00 0.10 Pass1
The resuls elated only to theitem caibrated. ifi notbe i full, without the Innovati Co, 1w
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7. Long Term Stability
VUC Setting Measured Acceptance 9. Level linearity including the level range control
ASTI AT 20010 e UNCERTAINTY Limit Result UUC Setting STD Measured oncermanTy | A
P “n Cw i e FAST/A REF vue Result
Initial 1140 UUC Range (4B) (4B) (+dB)
p— o - 2890 291 02 s 08 Pass
—— o0 114 1140 00 08 Pass
8. Level linearity on the reference level range 10. Tone burst W5pose
UUC Setting Anticipated | Acceptance UUC Setting STD | Anticipated Measured S
B Aot - Tic ERR UNCERTAINTY ik _— A120-140 Toneburst Ref uue ERR Limit Result
p—y— . . n (sm) (am) UUC Time Respone (ms) (aB) (dB) (B) (+dB) (+dB)
139.00 139 1389 0.1 08 Pass 200 1360 1360 00 05 Pass
134.00 134 1340 00 08 Pass Fest 2 1190 1189 0.1 410,415 Pass
12000 129 1290 00 0 Pass 025 1100 1099 0.1 £10,-30 Pass
12400 124 1240 00 08 Pass 200 1296 1296 00 05 Pass
Slow 020
119.00 19 190 00 08 Puss 2 1100 1100 00 10,30 Pass
114.00 4 149 00 08 Pass 200 1300 1300 00 05 Pass
10900 19 1090 00 08 res SEL 2 1100 1100 00 410,715 Pass
10400 104 1040 00 08 Pass 025 1010 1009 01 410,30 Puss
99.00 99 990 00 08 Pass
94.00 9% 94.0 00 08 Pass 11. Peak C Sound level
89.00 8 89.1 01 08 Pass UUC Setting Anticipated Measured Acceptance
8400 8 84.1 o1 08 Pass FAST/C/20-140 REF vue ERR UNCERTAINTY Limit Result
79.00 79 9.1 o1 030 08 Pass STD Setting (@B) (@B) ) (£dn) (xam)
.00 Ll .l ol 03 Pass Complete cycle 1354 1356 +0.20 20 Pass
69.00 ) 6.1 01 08 Pass Positive half cycle 1344 1343 -0.10 020 10 Pass
61.00 6 641 0.1 08 Pass Negative half cycle 1344 1343 -0.10 10 Puss
59.00 59 59.1 01 08 Pass
54.00 54 541 01 08 Puss
49,00 9 9.1 01 08 Puss
4400 W a1 01 08 Puss
39.00 39 39.1 01 08 Pass
24,00 34 341 01 08 Pass
2000 2 2.1 01 08 Pass
2400 2 2.1 ol 08 Pass
23.00 23 2.1 o1 08 Pass
1710 he e calbeed. sotbe el wthoot it A ofthe novative strument Co., Lid “The results elated only to the it calibated. The cetiicate shll ot be reproduced except in ull, without weiticn approval of the Tnnovative Instrument Car, Lid
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12. Overload indication
UUC Setting Measured Acceptance Decision Rule for Statements of Conformity
UNCERTAINTY
FAST/A/20-140 vue Limit Result The is contonmity ing ILACG ; Guidelines on the
STD Setting (@B) (+dB) (+dB) following Fig, and sutements
Positive onc-half cyele 1411 m" " il
Negative one-half cycle 1412 "“I the limit Howe encaods e i,
Deviated 00 IS sult was out of the limit. H 95%is within the
Fail with95% ” timit
13. High Level Stability
UUC Setting Measured Aceeptunce
= UNCERTAINTY ) 1 I
FAST/A/20-140 vue Limit Result = Upper limit
STD Setting (@B) (+dB) (+dB) S I e
nitial 1390 95% oxpanded uncertainty Pasa’
Final 1390 < Mo
Deviated 00 0.10 0.10 Pass
Note :
Lower limit
Maximum-permitted End of Certificate
Function
Uncertainty of measurement
1. Indication u the calibration check frequency Not applicable
2. Self-generated noise, Microphone installed
3. Sclf-generated noise, Microphone replaced by the electrical input signel device Not applicable
4. Acousti signal test of frequency weightings at 10 Hzto 4 kHz 0.60 B
4. Acoustic signal test of frequency weightings at >4 kil to 10 kHz. 0.70 4B
5. Elecurical signal test of frequency weightings, Weighting network respone with relative to 1 kHiz 02048
6. Frequency and time weightings at 1kHz 020 dB
7. Long Term Stability 01048
8. Level linearity on the reference level range 03008
9. Level lincerity including the level range control 03048
10. Tone burst response 03048
11. Peak C Sound level 035dB
12. Overload indication 02548
13. High Level Stability 0.10dB
- Aceepiancelimit end Maximum:permited Uncerainy was IEC 61672-1:2013
Jis related only o the e calibrated motbe in full, without wrtien pprovel o the Innovative Instnument Co,, Lid “The resuls elated only ko the item calibrated. in fll, without wri 1 of the Tnnovative Tnstrumen Co., Lid
FMCTON-SLM-01 R 04 s da 51624 M08 SUMO1 Rev.04 lsue ate /6124
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Calibration Certificate s
Calibration Procedure : CP-AC-02
Equipment : SOUND LEVEL METER
Manufacturer : RION Calibration Method :
Model : NL-52A / Microphone UC-59 / Preamplifier NH-25 ‘This equipment was calibrated by follow on TEC-61672-3 (2013) Standard for sound level meter (SLM).
Serial No.: 01220937 /21845 /22326 The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
1D No.: RYG_FS0628 Standard Instruments.
For tests results of each items were made by observation of cach Instruments display and also with SLM's display.
. Condition of this result of calibration :
Condition As Found : GOOD
1. Reference Standard Instruments :
I it i
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD. Instromen Model Serialg, Cert.Ne. Due Dafe
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD, Waveform Generator 33210A MY48017076 EF-0011-25  11-FEB-26
KHWAENG PHATTHANAKAN, KHET SUAN LUANG Waveform Generator 335118 MY52302742 EF-001225  11-FEB-26
BANGKOK, 10250 TH.AILAN'D’ ’ Digital Multimeter 33461A MY53220104 EEL.BP 24/0268  22-APR-26
Digital Multimeter 33461A MY53220076 EEL.BP 23/0268  22-APR-26
Digital Multimeter 34461A MY60024273 CA2025120EA  18-MAR-26
Locati Programmable Attenuator MAT-1070 62100114 EF-0006-25 11-FEB-26
cation : Condenser Microphone 4180 2977900 AA-100225  19-FEB-26
Ambient Temperature : (230 +3) °C - -
Measuring Amplifier NA-42KAL 34560495 AA-3002-25 19-FEB-26
Pressure : (1013 +£3) kPa \—<~;¢ s
. . ReVIEW BY ol <
Relative Humidity : (500 £20) % 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 international system of unit maintained at :
Received Date : 05 JANUARY 2026 APPROVED BY=S i ) )
Calibration Date : 21-23 JANUARY 2026 31 National Instiute of Metrology (Thailand).
Date of Issue : 26 JANUARY 2026 NextcaL pate. 20/ 01/.2027 3.2 Thailand Institute of Scientific and Technological Rescarch (TISTR).
3.3 Electrical And Electronics Institute (EEI).
Calibrated by : Nathakorn Pisutpaisan
Approved by : QNS 5
( Nitinun Srihawan )
‘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.
NV TE -5
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Summary of Measurement Result :
Result of calibration :
Uncertain i i
e ity Maximum-permitted 1. Absolute sensitivity
Parameter @8 uncertainty of
measurement (dB) Reference Measured Acceptance
1. Absoluto sensitivity 02 NA Acoustic Signal Value Deviation Limit
2. Self-gencrated noise 02 WA (dB) (dB) (dB) (dB)
3. Acoustical signal tosts of ightings 93.9 (93.94) 94.0 0.0 +0.3
125 Hz 0.3 0.6
1000 Hz 03 06 2. Self-generated noise
3000 Hz 03 0.7 2.1 Normal test
|4. Electrical signal tests of frequency weightings Measured Value
For 10 Hz to 4 kHz 03 0.6 (dB)
For >4 kHz to 10 kHz 0.3 0.7 142
For> 10 kHHzt0 20 kHz 03 L0 2.2 The microphone of the sound level meter was replaced by electrical signal input device.
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1 Frequency Weighting
7. Level linearity on the reference level range 0.2 03 Weighting (dB)
8. Level linearity including the level range control 0.2 0.3 A - weight 9.9
9. Tone burst response 0.2 0.3 C - weight 143
10. Peak C sound level 0.2 0.35 Flat 19.9
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1 3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . . Acceptance
Flat C- it A~
weigh weight Limits
125 0.2 0.2 0.2 +1.0
1000 0.2 0.2 0.2 +0.7
8000 0.5 0.6 0.6 +1.5,-2.5
OfTiewon ., Nleevay,
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4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz. 7. Level linearity on the reference level range
Frequency Deviation from various frequency weighting response curve (dB) ‘Anticipated Moasured Devi Acoeptance
(1z) Flat Coweight |  A-weight Acceptance Value Value Value Limits
63 0.0 0.0 0.0 L:::;S L) () (dB) (d5)
- 137.0 137.0 0.0 +0.8
125 0.0 0.1 0.1 +1.0 1360 1360 00 08
250 0.0 0.0 0.0 +1.0 135.0 135.0 0.0 208
500 0.0 0.1 0.0 +1.0 134.0 134.0 0.0 +0.8
1000 0.0 0.0 0.0 £1.0 133.0 133.0 0.0 +0.8
2000 0.0 0.1 0.0 +1.0 132.0 132.0 0.0 £0.8
4000 00 00 00 110 131.0 1310 0.0 +0.8
8000 0.0 0.1 0.1 +15,-25 1290 1290 00 0.8
16000 0.0 a2 11 +2.5,-160 ﬁ:‘g :f‘;'g g'g :;:
5. Frequency and time weightings at 1 kHz 114.0 114.0 0.0 0.8
5.1 Frequency weightings at 1 kHz 109.0 109.0 0.0 +0.8
Anticipated | Measured | Deviated | Acceptance Ll 1049 . 208
Frequency Value Value Value Limits 2’2 2’3 g g 3’2
Weighting (dB) (dB) (dB) (dB) 9.0 9.0 0.0 038
A - weight 94.0 94.0 0.0 £02 34.0 84.0 00 08
C - weight 94.0 94.0 0.0 £02 790 790 0.0 0.8
Flat 94.0 94.0 0.0 02 74.0 74.0 0.0 0.8
S — i
Anticipated | Measured Deviated | Acceptance 59.0 59.0 0.0 +0.8
Frequency Value Value Value Limits 54.0 54.0 0.0 +0.8
Weighting (dB) (dB) (dB) (dB) 49.0 49.0 0.0 +0.8
Fast 94.0 94.0 0.0 £0.1 4.0 4.0 0.0 +0.8
Slow 94.0 94.0 0.0 £0.1 390 390 0.0 205
Leq 940 940 00 +01 zg'g ;‘;'g g'g 3§
6. Long - term stability 29.0 29.0 0.0 +0.8
SLM Display | SLM Display | Deviated Acceptance 280 280 090 08
Frequency at initial at final Value Limits z;'g Z‘g gg 3§
Weighting (dB) (dB) (d8) (dB) 250 250 00 Y
A - weight 94.0 94.0 0.0 +0.1 D ifteom .
SITHIPORN SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
associates —~ CALIBRATION LABORATORY associates — CALIBRATION LABORATORY
Cert. No. : ACL26086 Cert. No. : ACL26086
JobNo. : VC69AC0053 Job No. : VC69AC0053
Pages : 7of8 Pages  : Bofs
10. Peak C sound level
8. Level linearity including the level range control Number of cycle Anticipated | Measured Deviated Acceptance
in Value Value, Lopeak Value Limits
Anticipated | Measured Deviated Acceptance test signal (dB) (dB) (dB) (dB)
Range Value Value Value Limits Continuous 130.0 130.0 0.0 42.0
(dB) (dB) (dB) (dB) One 1334 1334 0.0 20
130 94.0 94.0 0.0 +0.8
Number of cycle Anticipated Measured Deviated Acceptance
— - in Value Value Value Limits
Anticipated | Measured | Deviated | Acceptance {est signal (B) (aB) (aB) (aB)
Range Value Value Value Limits Conti 133.0 132.9 0.1 £1.0
(dB) (dB) (dB) (dB) Positive half cycle 135.4 135.1 03 +1.0
130 29.0 29.0 0.0 +0.8 Negative half cycle 135.4 135.1 03 +1.0
11. Overload indication
9. Tone burst response
Measured value (dB ) Deviated Acceptance
Time Tone burst Auticipated | Measured | Deviated | Acceptance Positive Negative Value Limits
o duration, Tb Cycle Value Value Value Limits one-halfcyele | onc-half oycle (@) (aB)
Weighting (ms) (dB) (dB) (48) () 89.6 89.5 0.1 £15
025 1 108.0 107.9 0.1 1.0;-3.0
Fast 2 8 117.0 117.0 0.0 1.0;-15 12. High level stability
200 800 134.0 134.1 0.1 0.5
Slow 2 8 108.0 108.0 0.0 1.0;-3.0 SLM Display | SLM Display Deviated Acceptance
200 800 127.6 127.6 0.0 +0.5 Frequency at initial at final Value Limits
0.25 1 99.0 98.9 0.1 1.0;-3.0 Weighting (dB) (dB) (dB) (dB)
SEL 2 8 108.0 108.0 0.0 1.0;-1.5 A - weight 137.0 137.0 0.0 +0.1
200 800 1280 128.0 0.0 +0.5

NI,

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

iding a lavel of

95%

or any value following

End of Calibration Certificate

of:

NiTIcwess,
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Calibration Certificate

Equipment : SOUND CALIBRATOR
Manufacturer : RION
Model : NC-74 REVIEW BY ..... \-9# S
Serial No.: 34178124
ID No.: RYG_FS0216
APPROVED BY =

Condition As Found : GOOD NEXT CAL DATE....18/98/2026
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
Pressure : (1013 £3) kPa
Relative Humidity : ( 50.0 £20 ) %

Received Date :
Calibration Date :
Date of Issue :

04 AUGUST 2025
19 AUGUST 2025
20 AUGUST 2025

Calibrated by : Nathakorn Pisutpaisan

Approved by :

Wichow 8,

( Wichok Ekpongpradit )

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 ) SITHIPORN ASSOCIATES

associates CALIBRATION LABORATORY

Cert. No. : ACC25042
Job No. : VC68AC0162
Pages t 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 calibrator was measured using the reference
microphone.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
‘Waveform Generator 33511B MY52302742 EF-0012-25 11-FEB-26
Digital Multimeter 33461A MY53220104  EEL.BP 24/0268 22-APR-26
Digital Multimeter 33461A MY53220076 ~ EEL.BP 23/0268 22-APR-26
Digital Multimeter 33461A MY60024273 CA2025120EA 18-MAR-26
Programmable Attenuator MAT-1070 62100114 EF-0006-25 11-FEB-26
Condenser Microphone 4180 2977900 AA-1002-25 19-FEB-26
Measuring Amplifier NA-42KAl 34560495 AA-3002-25 19-FEB-26
Audio Analyzer AVR-3360A  V744B6069 EF-0013-25 13-FEB-26

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 international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

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

3.3 Electrical And Electronics Institute (EEI).

viichon .
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SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN
451-451/1 Sir Bangplud, Bangkok, 10700 Thailand
Tel. +66 2433 8331 Emoil : calibration@sithiphorn.com

Cert. No. : ACL25287
Pages : 1lof8

Calibration Certificate

Result of calibration :

1. Sound pressure level

Specified sound Measured Deviated Acceptance
pressure level value value Uncertainty limit
(dB) (dB) (dB) (dB) (dB)
94 94.17 0.17 0.14 0.40
2. Frequency
Specified Measured Deviated Acceptance
Frequency value value Uncertainty Jimit
(Hz) (Hz) (%) (%) (%)
1000 1001.3 0.1 0.1 1.0
3. Total distortion
[ Measuredvalue (%) | Uncertinty (%) | Acceptance limit (%) |
[ 2.07 0.10 | 30 H

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

or any value following

ing a lavel of of i ly 95 %

—_— End of Calibration Certificate

richan g,

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-52A / Microphone UC-59 / Preamplifier NH-25
Serial No.: 00531307 /23456 /32983 5
ID No.: NNG_FS0023 vy 7 Ve 7
Condition As Found : GOOD
on on oun NEXT CAL DATE. 20/07/26
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
Pressure : (1013 £3) kPa
Relative Humidity : (50.0 £20 ) %
Received Date : 07 JULY 2025
Calibration Date : 21-23 JULY 2025
Date of Issue : 25 JULY 2025
Calibrated by : ‘Nathakorn Pisutpaisan
Approved by :
( Wichok Ekpongpradit )
This certificate 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-AC-01
Summary of Measurement Result :
Calibration Method :
This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM). Uncertainty |  Maximum-permitted
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference Parameter @B uncertainty of
Standard Instruments. measurement (dB)
For tests resullts 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 igh
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-0011-25 11-FEB-26 8000 Hz 03 0.7
Waveform Generator 33511B MY52302742 EF-0012-25  11-FEB-26 4. Electrical signal tests of fr ightings
Digital Multimeter 33461A MY53220104  EEL.BP24/0268 22-APR-26 For 10 Hz to 4 kHz 03 0.6
Digital Multimeter 33461A MY53220076  EEL.BP23/0268 22-APR-26 For>4 kHz to 10 kHz 0.3 0.7
Digital Multimeter 34461A MY60024273  CA2025120EA  18-MAR-26 For > 10 kHz to 20 kHz 0.3 1.0
Programmable Attenuator MAT-1070 62100114 EF-000625  11-FEB-26 5. Frequency and time weightings at 1 kHz 02 02
Condenser Microphone 4180 2977900 AA-100225  19-FEB-26 6. Long - term stability o1 o1
Measuring Amplifier NA-42KAI 34560495 AA-300225  19-FEB-26 7. Lovel lincarity on the reference level range 02 03
8. Level linearity including the level range control 0.2 0.3
2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
9. Tone burst response 0.2 0.3
3. This certificate is traceable to the i system of unit maintained at : 10 Poak C sound lovel 02 035
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 01
3.3 Electrical And Electronics Institute (EEI).
ki choc 2.
SITHIPORN SITHIPORN ASSOCIATES SITHIPORN } SITHIPORN ASSOCIATES
associates CALIBRATION LABORATORY associates — CALIBRATION LABORATORY

Result of calibration :

Cert. No. : ACL25287
JobNo. : VC68AC0145
Page : 4o0f8

Cert. No. : ACL25287
JobNo. : VC68AC0145

1. Absolute sensitivity

(dB)

Reference
Acoustic Signal

Measured
Value Deviation
(dB) (dB)

Acceptance
Limit
(dB)

93.9 (93.94)

94.0 0.0

+0.3

2.1 Normal test

2. Self-generated noise

(dB)

Measured Value

134

Frequency Weighting

Weighting (dB)

A - weight 8.7

C - weight 142
Flat 19.9

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

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

Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight | A-weight Acceptance
Limits
125 0.2 0.2 0.2 +1.0
1000 02 0.2 0.2 *0.7
8000 03 04 0.4 +1.5,-2.5

Pages : 50f8
4. signal tests of ting
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight A-weight Acceplance
Limits
63 0.0 0.1 0.0 £1.0
125 0.0 0.0 0.0 +1.0
250 0.0 0.0 0.1 +1.0
500 0.0 0.0 0.1 +1.0
1000 0.0 0.0 0.0 £1.0
2000 0.0 0.0 0.0 £1.0
4000 0.0 0.0 0.0 +1.0
3000 0.0 0.0 0.0 +15,-2.5
16000 0.0 -13 12 +2.5,-16.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Anticipated | Measured Deviated | Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 02
C - weight 94.0 94.0 0.0 02
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
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 0.0 £0.1
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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 Anticipated | Measured | Deviated | Acceptance

(dB) (dB) (dB) (dB) Range Value Value Value Limits

137.0 137.0 0.0 +0.8

1360 136.0 00 +0.8 (dB) (dB) (dB) (dB)

350 351 o1 o5 130 94.0 94.0 0.0 108

134.0 134.1 0.1 +0.8

133.0 133.0 0.0 +0.8 Anticipated | Measured | Deviated | Acceptance

132.0 1320 0.0 0.8 Range Value Value Value Limits

131.0 131.0 0.0 08

129.0 129.0 0.0 0.8 (d5) (d5) (d8) (d5)

270 210 00 = 130 20.0 200 0.0 0.8

119.0 119.1 01 03

114.0 114.1 0.1 03

109.0 109.0 0.0 +0.8 9. Tone burst response

104.0 104.1 0.1 038

99.0 99.1 0.1 0.8 Time Tone burst Anticipated Measured Deviated Acceptance
940 9.0 00 08 duration, Tb | Cycle Value Value Value Limits
89.0 89.0 0.0 03 Weighting (ms) (dB) (dB) (dB) (dB)
84.0 84.0 00 0.8 025 1 108.0 107.9 0.1 10530
790 79.0 0.0 0.8 Fast 2 3 117.0 1169 0.1 10;-15
74.0 74.0 0.0 0.8 200 800 134.0 134.0 0.0 +0.5
69.0 69.0 00 208 s 2 3 108.0 108.0 0.0 1.0;-3.0

low
2‘9"3 ::'g z'g zgz 200 800 127.6 1276 0.0 105
. - - = .. 1 X . 1.0 ;-3.

—3 e i s 025 99.0 98.8 02 0;-30
50 T s o8 SEL 2 3 108.0 108.0 0.0 10;-15
0 0 00 08 200 300 128.0 128.0 0.0 05
39.0 390 0.0 +0.8

340 340 0.0 0.8

30.0 30.0 0.0 +0.8

29.0 29.0 0.0 0.8

280 28.0 0.0 108

27.0 27.0 0.0 0.8

260 260 0.0 0.8

250 249 0.1 0.8

ricloeg. bl g,
SITHIPORN ASSOCIATES CO., LTD.
SITHIPORN ) SITHIPORN ASSOCIATES CALIBRATION LABORATORY SITHIPORN,
associates — CALIBRATION LABORATORY 451-4511 Sifinthorn Road, Bangbumiu, Bangplud, Bangkok, 10700 Thailand e e
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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 2.0
Onc 1334 1334 00 2.0
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 +1.0
Positive half cycle 135.4 1352 -0.2 *1.0
Negative half cycle 1354 1352 0.2 *1.0

11. Overload indication

Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
onc-half cycle | one-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 +0.1

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

or any value following calculation,providing a lavel of confidence of approximately 95 %

== End of C: ion Certi —

Cert. No. : ACL25290
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Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-52A / Microphone UC-59 / Preamplifier NH-25
Serial No.: 00531311/23460 /32987
ID No.: PHK_FS0032
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
Pressure : (1013 +3) KPa REVIEW BY ‘-%t ‘S>.
Relative Humidity : (500 £20 ) %
Received Date : 07 JULY 2025 APPROVED BY ==
Calibration Date : 21-23 JULY 2025
Date of Issue : 25 JULY 2025 NEXT CAL DATE...20/07./2026 |

Calibrated by : Nathakorn Pisutpaisan

Approved by : .

Nldw- £
( Wichok Ekpongpradit )

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
Summary of Measurement Result :
Calibration Method :
‘This equipment was calibrated by follow on I[EC-61672-3 (2013) Standard for sound level meter (SLM). Uncertainty | Maximum-permitted
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference Parameter @B) uncertainty of
Standard Instruments. 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 NA
2. Self-generated noise 02 N/A
Condition of this result of calibration : 3. A ical signal tests of
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-0011-25  11-FEB-26 8000 Hz 03 0.7
Waveform Generator 33511B MY52302742 EF-0012-25  11-FEB-26 4. Electrical signal tests of frequency weightings
Digital Multimeter 33461A MY53220104  EEL.BP24/0268 22-APR-26 For 10 Hz to 4 kHz 03 0.6
Digital Multimeter 33461A MY53220076  EEL.BP23/0268 22-APR-26 For > 4 kHz to 10 kHz 03 0.7
Digital Multimeter 34461A MY60024273  CA2025120EA  18-MAR-26 For> 10 kHz to 20 kHz 03 1.0
Programmable Attenuator MAT-1070 62100114 EF-000625  11-FEB-26 5. Frequency and time weightings at 1 KHz 02 02
Condenser Microphone 4180 2977900 AA-100225  19-FEB-26 6. Long - term stability 01 o1
Measuring Amplifier NA-42KAI 34560495 AA-300225  19-FEB-26 7 Lovel lincarity on the reference level rangs 02 03
2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only. - Tevel lincarity inchuding the level range conrol . o3
) ) ) R ) 9. Tone burst response 02 0.3
3. This certificate is traceable to the system of unit 10. Poak C sound lovel 02 035
3.1 National Institute of Metrology (Thailand). 11. Overload indication 02 025
3.2 Thailand Institute of Scientific and Technological Rescarch (TISTR). 12. High lovel sability o1 o1
3.3 Electrical And Electronics Institute (EEI).
riohot 9. Mk §.
SITHIPORN SITHIPORN ASSOCIATES SITHIPORN / SITHIPORN ASSOCIATES
associates —— CALIBRATION LABORATORY associates CALIBRATION LABORATORY
Cert. No. : ACL25290
Cert. No. : ACL25290 Job Ne. : VC68ACO0146
Job No. ‘VC68AC0146 Pages : 50f8
Page  : 4of8 4. Electrical signal tests of frequency weightings
‘Weighting network response with relative to 1 kHz.
Result of calibration : Froquency Deviation from various frequency weighting response curve (dB)
1. Absolute sensitivity (Hz) Flat Coweight Acweight Acceptance
Limits
Reference Measured Acceptance 53 00 00 0.0 310
Acoustic Signal Value Deviation Limit 25 00 o 00 o
{dB) (dB) (dB) {dB) 250 0.0 0.0 0.0 £1.0
93.9 (93.94) 94.0 0.0 +03 o 00 o0 00 o
2 Sctgeneratd e O T T T 0
2.1 Normal test
4000 0.0 0.0 0.0 +1.0
Measured Value 8000 0.0 0.1 0.1 +15,-25
(dB) 16000 0.0 12 12 +25,-160
138 5. Frequency and time weightings at 1 KHz
2.2 The microphone of the sound level meter was replaced by electrical signal input device. 5.1 Frequency weightings at 1 kHz
Frequency Weighting Anticipated | Measured Deviated | Acceptance
Weighting (dB) Frequency Value Value Value Limits
A - weight 99 Weighting (dB) (dB) (dB) (dB)
C - weight 150 A - weight 94.0 94.0 0.0 £02
Flat 20.6 C - weight 94.0 94.0 0.0 £02
Flat 94.0 94.0 0.0 02
3. Acoustical signal tests of frequency weightings 5.2 Time weighting at 1 kHz
Meter free-field acoustic response at a lovel of 84 dB
Anticipated Measured Deviated Acceptance
Deviation from various frequency weighting response curve (dB) Frequency Value Value Value Limits
() Flat | Coweight | A-weight fecepance Weighting (@) (aB) (a) (aB)
Fast 94.0 94.0 0.0 £0.1
125 02 03 03 10 Slow 910 94.0 00 +0.1
1000 02 02 02 +0.7 Lea 520 o0 o =0
8000 0.7 0.8 03 +15,-2.5
6. Long - term stability
SLM Display | SLM Display | Deviated | Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
st A - weight 94.0 94.0 0.0 +0.1 el s
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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 — -
(aB) (dB) (dB) (dB) Aanticipated Measured Deviated Acceptance
137.0 137.0 0.0 0.8 Range Value Value Value Limits
136.0 136.0 0.0 0.8 (dB) (dB) (dB) (dB)
135.0 135.0 0.0 0.8 130 94.0 94.0 0.0 0.8
134.0 134.0 0.0 +0.8
1330 133.0 00 208 Anticipated | Measured | Deviated | Acceptance
132.0 132.0 0.0 0.8 Val Vel Val Limit
1310 131.0 0.0 08 Range e e e s
129.0 1290 0.0 1038 (dB) (dB) (dB) (dB)
124.0 124.0 0.0 +0.8 130 29.0 289 0.1 0.8
119.0 119.0 0.0 0.8
114.0 114.0 0.0 +0.8
109.0 109.0 0.0 0.8 9. Tone burst response
1010 1040 L 08 Time Tone burst Anticipated Measured Deviated Acceptance
50 990 L0 =08 duration, Tb Cycle Valy Val Vall Limits
94.0 94.0 0.0 038 Weighting it e e e e e
89.0 89.0 0.0 208 (ms) (dB) (dB) (dB) (dB)
320 339 o1 308 025 1 108.0 107.9 0.1 1.0;-3.0
79.0 789 01 038 Fast 2 8 117.0 117.0 0.0 1.0;-15
74.0 73.9 0.1 108 200 800 134.0 134.0 0.0 +0.5
69.0 68.9 0.1 +0.8 a 2 8 108.0 108.0 0.0 1.0;-3.0
64.0 63.9 0.1 4038 o 200 800 127.6 127.6 0.0 +0.5
590 58.9 0.1 038 0.25 1 99.0 98.9 0.1 1.0;-3.0
540 == W 208 SEL 2 3 108.0 108.0 0.0 10;-15
49 89 Al 08 200 800 128.0 128.0 0.0 .5
440 439 0.1 +0.8
39.0 389 0.1 0.8
34.0 339 0.1 +0.8
30.0 29.9 Q0.1 0.8
29.0 28.9 0.1 +0.8
28.0 21.9 0.1 038
27.0 269 0.1 +0.8
26.0 25.9 0.1 0.8
25.0 24.9 0.1 +0.8
ichor 1. chev B
SITHIPORN ASSOCIATES CO., LTD.
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Tazes Bofs Calibration Certificate
10. Peak C sound level
Number of cycle ‘Anticipated | Measured Deviated | Acceptance Equipment : SOUND LEVEL METER
in Value Value, Lepeak Value Limits Manufacturer : RION
test signal (dB) (dB) (dB) (dB) Model : NL-52A / Microphone UC-59 / Preamplifier NH-25
Continuous 130.0 130.0 0.0 2.0 Serial No.: 00531293 /23025 /32969
One 1334 1334 00 20 D No.: NKH_FS0129
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB) Condition As Found : GOOD
Continuous 133.0 133.0 0.0 £1.0
Positive half cycle 1354 135.2 02 £1.0 Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
Nogative half cycle 1354 1352 02 110 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
1 " BANGKOK, 10250 THAILAND.
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
o vewny P P 7.
one-half cycle | one-half cycle (dB) (dB) Location : = REVIEW BY
89.5 89.5 0.0 +1.5 Ambient Temperature : (230 +3) °C
Pressure : (1013 +3) kPa APPROVED BY. ‘SFW‘_ -
12. High level stability Relative Humidity : (50.0 £20 ) %
SLM Display | SLMDisplay | Deviated | Acceptance Received Date : 03 JULY 2025 NEXT CAL DATE..... 14/07/26 |
Frequency at initial at final Value Limits Calibration Date : 14-15 JULY 2025
Weighting (dB) (dB) (dB) (dB) Date of Issue : 16 JULY 2025
A - weight 137.0 137.0 0.0 +0.1
Calibrated by : Nathakorn Pisutpaisan
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k = 2
. . Approved by :
or any value following alavel of of 95% M chow E.
( Wichok Ekpongpradit )
~  End of Calibration Certificate B
‘This certificate is issued in accordance 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
Summary of Measurement Resul
Calibration Method :
‘This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM). i i
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference Parameter uncertainty of
dB)
Standard Instruments. (5) 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 02 N/A
2. Self-generated noise 0.2 N/A
Condition of this result of calibration : 3. A ical signal tests of
1. Reference Standard Instruments : 125 Hz 03 0.6
Instrument Model Serial No. Cert. No. Due Date 1000 Hz 03 0.6
Waveform Generator 33210A MY48017076 EF-001125  11-FEB-26 8000 Hz 03 0.7
Waveform Generator 33511B MY52302742 EF-0012-25  11-FEB-26 4. Electrical signal tests of frequency weightings
Digital Multimeter 33461A MY53220104  EEL.BP 24/0268 22-APR-26 For 10 Hz to 4 kHz 03 0.6
Digital Multimeter 33461A MY53220076  EEL.BP23/0268 22-APR-26 For >4 kfiz to 10 Kz 03 07
Digital Multimeter 34461A MY60024273  CA2025120EA  18-MAR-26 For > 10 kHz to 20 Kiiz 03 10
Programmable Attenuator MAT-1070 62100114 EF-0006-25  11-FEB-26 5 Froquency and time weightings at | KFz 02 I
Condenser Microphone 4180 2977900 AA-1002-25  19-FEB-26 5 rm stability Il .l
Measuring Amplifier NA-42KAI 34560495 AA-300225  19-FEB-26 7' Lovel lincarity on the ef prE— ) 0
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 international system of unit maintained at : 2. Tone burst response 02 03
. 10. Peak C sound level 0.2 0.35
3.1 National Institute of Metrology (Thailand). . Overlond mdication 02 025
3.2 Thailand Institute of Scientific and Technological Research (TISTR). 12. High level swbility o1 o1
3.3 Electrical And Electronics Institute (EEI).
smchiov g yobow §.
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Page i 4dof8 4. signal tests of
Weighting network response with relative to 1 KHz.
Result of calibration :
Deviation from various frequency weighting response curve (dB)
1. Absolute sensitivity Hz Acceptance
(H2) Flat Coweight | A-weight coep
Reference Measured ‘Acceptance Limits
e . o 63 0.0 0.0 0.0 +1.0
Acousto Sig Value De 125 0.0 0.1 01 +1.0
{®) ) (B) (&) 250 0.0 o'o o-o 11.0
939 (93.94) 94.0 0.0 03 - - - -
500 0.0 0.1 0.0 £1.0
. 1000 0.0 0.0 0.0 41.0
2. Self-generated noise 2000 00 00 00 10
2.1 Normal test
4000 0.0 0.0 0.0 £1.0
Measured Value 8000 0.0 0.1 0.1 +15,-2.5
(dB) 16000 0.0 12 12 +2.5,-16.0
134
5. Fregs and time tings at 1 KHz
2.2 The microphone of the sound level meter was replaced by clectrical signal input device. ueney weightings 2
5.1 Frequency weightings at 1 kHz
Weiht
F'“_"”"‘y g Anticipated | Measured | Deviated | Acceptance
Weighting (@) Frequency Value Value Value Limits
A - weight 9.8 Weighting (dB) (dB) (dB) (dB)
C - weight 14.8 A - weight 94.0 94.0 0.0 02
Mt 204 C - weight 940 940 00 102
Flat 94.0 94.0 0.0 £0.2
3.A ical signal tests of freq ighti
Meter free-field acoustic response at a level of 84 dB 5.2 Time weighting at 1 kHz
Frequency Deviation from various frequency weighting response curve (dB) Anticipated | Measured | Deviated | Acceptance
(Hz) Flat C-weight | A-weight eptand Frequency Value Value Value Limits
Limits Weighting (dB) (dB) (dB) (dB)
125 L 03 03 =19 Fast 94.0 94.0 0.0 £0.1
1000 02 02 a2 07 Sk 94.0 94.0 0,0 + 0.1
8000 04 05 04 +15,-25 L - = - -
Leg 94.0 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display [ Deviated | Acceptance
Frequeacy at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 0.1 o 2.

pqshey &
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7. Level linearity on the reference level range
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance —
Value Value Value Limits Anticipated | Measured | Deviated | Acceptance
(dB) (dB) (dB) (dB) Range Value Value Value Limits
137.0 137.0 0.0 +0.8 (dB) (dB) (dB) (dB)
136.0 136.0 0.0 +0.8 130 94.0 94.0 0.0 0.8
135.0 135.0 0.0 +0.8
1340 134.0 0.0 +0.8 Anticipated | Measured | Deviated | Acceptance
1330 1330 00 th) Range Value Value Value Limits
132.0 132.0 0.0 +0.8 .
131.0 131.0 0.0 +0.8 (a) (48) (aB) (aB)
1290 1290 0.0 038 130 29.0 289 -0.1 +0.8
1240 124.0 0.0 +0.8
119.0 119.0 0.0 +0.8
114.0 114.0 0.0 0.8 9. Tone burst response
109.0 109.0 0.0 +0.8 - — -
104.0 104.0 0.0 108 Time Tone burst Anticipated Measured Deviated Acceptance
99.0 99.0 0.0 0.8 duration, Tb Cycle Value Value Value Limits
94.0 94.0 0.0 0.8 Weighting | (ms) (dB) (dB) (dB) (dB)
89.0 89.0 0.0 40.8 025 1 108.0 107.9 0.1 1.0;-3.0
84.0 84.0 0.0 40.8 Fast 2 8 117.0 117.0 0.0 1.0;-1.5
79.0 79.0 0.0 0.8 200 800 134.0 134.0 0.0 0.5
74.0 740 0.0 0.8 st 2 8 108.0 108.0 00 1.0;-3.0
low
690 £9.0 090 208 200 800 127.6 127.6 00 05
540, S0 2.0 203 025 1 99.0 98.9 0.1 1.0;-3.0
20 39 o0 o8 SEL 2 8 108.0 108.0 00 1.0;-15
54.0 539 0.1 0.8 - - - —
290 290 0.0 208 200 800 128.0 128.0 0.0 +0.5
4.0 439 0.1 +0.8
39.0 389 0.1 +0.8
34.0 339 0.1 0.8
30.0 30.0 0.0 0.8
29.0 289 0.1 +0.8
28.0 279 0.1 +0.8
27.0 269 0.1 +0.8
26.0 259 0.1 +0.8
25.0 24.9 0.1 +0.8
wiche € Michan g,
SITHIPORN ASSOCIATES CO., LTD. N
N
SITHIPORN ) SITHIPORN ASSOCIATES CALIBRATION LABORATORY SITHIPORN)  Siacume
N NS
associates CALIBRATION LABORATORY PR Bangplud, Bangkok, 10700 Thailand NN
Tel. +66 2433 8331 Email : calibration@sithiphom.com m;:‘::::
Cert. No. : ACL25270 Cert. No. : ACL25272
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Pages : Bof3 Calibration Certificate
10. Peak C sound level Equipment : SOUND LEVEL METER
Number of cycle Anticipated Measured Deviated Acceptance Manufacturer : RION
in Value Value, Lepeak Value Limits Model : NL-52A / Microphone UC-59 / Preamplifier NH-25
test signal (dB) (dB) (dB) (dB) Serial No.: 00531295 /23094 /32971
Continuous 130.0 130.0 0.0 2.0 1D No.: NKH_FS0131
One 1334 1333 01 42.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits Condition As Found : GOOD
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +1.0 Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
Positive half cycle 135.4 135.2 0.2 +1.0 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
Negative half cycle 1354 1352 02 1.0 KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits Location : . R 9 Jardom, (/7 .
one-half cycle | one-half cycle (dB) (dB) Ambient Temperature : (230 +3) °C
89.5 89.5 0.0 +1.5 Pressure : (1013 +3) kPa
Relative Humldity : (500 £20 ) % APPROVED BY...
12. High level stability
i : Y 2025 y
SLM Display | SLM Display Deviated “Acceptance Rec.elved. Date 03 JuL NEXT CALDATE.......14/07/26 ..
Freques initis L Calibration Date : 14-15 JULY 2025
’e‘-‘ “"Y at initial at final Value Limits Date of Issue : 16 JULY 2025
‘Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.1 Calibrated by : Nathakorn Pisutpaisan
The reported uncertainty is based on a standard uncertainty multiplicd by coverage factor k =2 Approved by : W
,‘dut_ E.
or any value following i iding a lavel of de of i 95%
( Wichok Ekpongpradit )
~~~  End of Calibration Certificate
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-AC-01
Summary of Measurement Result :
Calibration Method : U -
‘This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM). Parameter inty of
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference @B) measurement (dB)
Standard Instruments. 1. Absolute sensitivity 02 NA
For tests results of each items were made by observation of each Instruments display and also with SLM's display. 2. Self-generated noise 02 NA
3. Acoustical signal tests of weighti
Condition of this result of calibration : 125 Hz 03 06
1. Reference Standard Instruments : 1000 Hz 03 0.6
Instrument Model Serial No. Cert. No. Due Date 8000 Hz 03 0.7
Waveform Generator 33210A MY48017076 EF-0011-25  11-FEB-26 4. Eloctrical signal tosts of froquency weightings
Waveform Generator 33511B MY52302742 EF-001225  11-FEB-26 For 10Hz 10 4 XKHz 03 6
Digital Multimeter 33461A MY53220104  EEL.BP 24/0268 22-APR-26 o >4 Kz o 10 iz 0 o7
Digital Multimeter 33461A MY53220076  EEL.BP23/0268 22-APR-26 PSP TE—— 0 0
Digital Multimeter 34461A MY60024273  CA2025120EA  18-MAR-26 " — - -
5. Frequency and time weightings at 1 kilz 0.2 0.2
Programmable Attenuator MAT-1070 62100114 EF-000625  11-FEB-26 PP ———— o ~
Condenser Microphone 4180 2977900 AA-100225  19-FEB-26 - gl fr— ﬂ':e f - .
Measuring Amplifier NA42KAIL 34560495 AA300225  19-FEB-26 - Level linearity, oo e sfbronce v e L -
8. Level linearity including the level range control 02 0.3
2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only. 9. Tone burst response 02 0.3
3. This certificate is traceable to the international system of unit maintained at : 10. Peak C sound level 02 035
3.1 National Institute of Metrology (Thailand). L1. Oveload indication = a>
3.2 Thailand Institute of Scientific and Technological Research (TISTR). 12. High level stability o1 o1
3.3 Electrical And Electronics Institute (EET).
porchot 2. Nchov .
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4. signal tests of
Result of calibration : Weighting network response with relative to 1 kHz.
1. Absolute sensitivity Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . . Acceptance
Reference Measured Acceptance Flat C-weight A-weight Limits
Acoustic Signal Value Deviation Limit ) Y 00 o1 10
(dB) (dB) (dB) (dB) 125 00 00 00 10
93.9 (93.94) 94.0 00 0.3 250 00 o0 00 10
. 500 0.0 0.0 0.1 +1.0
2. Self-generated noise 1000 0.0 00 00 210
2.1 Normal test 2000 0.0 0.0 0.0 +1.0
Measured Value 4000 0.0 0.0 0.0 *1.0
(dB) 8000 0.0 0.0 0.0 +15,-25
13.8 16000 0.0 -13 -1.2 +2.5,-16.0

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

Frequency Weighting
Weighting (dB)
A - weight 8.7
C- weight 14.7
Flat 20.1
3.A ical signal tests of freq ighti

Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) N . Acceptance
Flat Cn ht A ht
-weigl weig] o
125 03 0.4 04 +1.0
1000 02 0.2 0.2 +0.7
8000 -0.1 0.0 0.1 +1.5,-25

(AL

5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz

Anticipated | Measured

Deviated Acceptance

Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 02
Flat 94.0 94.0 0.0 +02
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 00 0.1
Slow 94.0 94.0 0.0 £0.1
Leq 94.0 940 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 +0.1

prehian .
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7. Level linearity on the reference level range 8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance Anticipated Measured Deviated Acceptance
Value Value Value Limits Range Value Value Value Limits
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
137.0 137.0 0.0 +0.8 130 94.0 94.0 0.0 +0.8
136.0 136.0 0.0 +0.8
1350 Iij-o g~° +03 Anticipated | Measured | Deviated | Acceptance
134.0 1 .1 +0.8 L
o o o =5 Range Value Value Value Limits
132.0 132.0 0.0 +0.8 (d8) (d8) (dB) (dB)
130 131.0 0.0 08 130 29.0 29.0 0.0 +0.8
129.0 129.0 0.0 +0.8
124.0 124.0 0.0 +0.8
119.0 119.1 0.1 +0.8 9- Tone burst response
1140 114.1 01 £ Time Tone burst Anticipated Measured Deviated Acceptance
1090 1090 00 208 duration, Tb Cycle Value Value Value Limits
104.0 104.1 0.1 +0.8 Weighting (me) () (@) (@) ()
99.0 99.0 0.0 +0.8
940 e 00 08 025 1 108.0 107.9 0.1 1.0;-3.0
29.0 89.0 00 08 Fast 2 8 117.0 1169 0.1 1.0;-15
84.0 84.0 0.0 08 200 800 134.0 134.0 0.0 0.5
79.0 79.0 0.0 +0.8 Slow 2 8 108.0 108.0 0.0 1.0;-3.0
74.0 74.0 0.0 +0.8 200 800 127.6 127.6 0.0 0.5
69.0 69.0 0.0 0.8 0.25 1 99.0 98.9 0.1 1.0;-3.0
64.0 610 0.0 208 SEL 2 8 108.0 107.9 0.1 10;-15
9.0 390 0.0 208 200 800 1280 1280 00 105
54.0 54.0 0.0 +0.8
49.0 49.0 0.0 +0.8
4.0 44.0 0.0 +0.8
39.0 39.0 0.0 0.8
34.0 340 0.0 408
30.0 30.0 0.0 +0.8
29.0 29.0 0.0 +0.8
28.0 28.0 0.0 0.8
27.0 27.0 0.0 0.8
26.0 26.0 0.0 +0.8
25.0 25.0 0.0 408
prche g 8. rhchoo B
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10. Peak C sound level Equipment : SOUND LEVEL METER
Number of cycle Anticipated Measured Deviated Acceptance Manufacturer : RION
in Value Value, Lepeak Value Limits Model : NL-52A / Microphone UC-59 / Preamplifier NH-25
test fngnal (dB) (dB) (dB) (dB) Serial No.: 00531297/ 23200 /32973
C 130.0 130.0 0.0 +2.0 ID No.: NKI FS0133
One 1334 1334 0.0 2.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits Condition As Found : Goob
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +1.0 Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
Positive half cycle 1354 135.2 02 +1.0 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
Negative half cycle 135.4 135.2 02 +1.0 KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits .
Location : -
one-half cycle | one-half cycle (dB) (dB) Ambient Temperature : (230 £3) °C
89.5 89.5 0.0 +1.5 Pressure : (1013 £3 ) KkPa
Relative Humidity : (500 £20 ) % APPROVED BY... T .00
12. High level stability
SLM Display | SLM Display | Deviated | Acceptance Received Date : 03 JULY 2025 NEXT CAL DATE. . 14107/26
Frequency at initial at final Value Limits Calibration Date : 14715 JULY 2025 S
o Date of Issue : 16 JULY 2025
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.1 Calibrated by : Nathakorn Pisutpaisan
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2 Approved by : M‘ yl\aL .
or any value following i iding a lavel of of 95%
( Wichok Ekpongpradit )
End of Calibration Certificate
‘This certificate is issued in with the requi of ISO/IEC 17025 standard, may not be reproduced

prichon B,

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
Summary of Measurement Result :
Calibration Method : T y
This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM). Parameter uncertainty of
The SLM had tests to Acoustical and Elcctrical signal tests of frequency weighting with Anechoic chamber and Reference (B) measurement (dB)
Standard Instruments. 1. Absolute sensitivity 02 NA
For tests results of each items were made by observation of each Instruments display and also with SLM's display. 2. Self-generated noise 0.2 N/A
3. A ical signal tests of
Condition of this result of calibration : 125 Hz 0.3 0.6
1. Reference Standard Instruments : 1000 Hz 0.3 0.6
Instrument Model Serial No. Cert. No. Due Date 8000 Hz 0.3 0.7
Waveform Generator 33210A MY48017076 EF-0011-25 11-FEB-26 /4. Electrical signal tests of frequency weightings
Waveform Generator 33511B MY52302742 EF-001225 11-FEB-26 For 10 Hz to 4 kHz 0.3 0.6
Digital Multimeter 33461A MY53220104  EEL.BP 24/0268 22-APR-26 For >4 kHz to 10 kHz 03 0.7
Digital Multimeter 33461A MY53220076  EEL.BP23/0268 22-APR-26 For > 10 kHz to 20 kHz 03 1.0
Digital Multimeter 34461A MY60024273 CA2025120EA  18-MAR-26 5. Frequency and time weightings at 1 Kiz 02 02
Programmable Attenuator MAT-1070 62100114 EF-0006-25 11-FEB-26 5. Long - term stability o1 o1
Condenser Microphone 4180 2977900 AA-100225  19-FEB-26 7. Lovel lincarity on the rofercnce lovel 02 03
. . 5 PO e range
Measuring Amplifier NA-42KAI 34560495 AA-300225  19-FEB-26 5. Lovellincarity including the lovel 1 Y 03
burst 2
2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only. - Tone burst response 22 ::5
. P sound level X
3. This certificate is traceable to the intemational system of unit maintained at : 10. Peck C il
11. Overload indi 02 025
3.1 National Institute of Metrology (Thailand). 12. High level stability o1 01
3.2 Thailand Institute of Scientific and Technological Research (TISTR).
3.3 Electrical And Electronics Institute (EEI).
chas 2. nrchow 8.
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4. ical signal tests of
Result of calibration : ‘Weighting network response with relative to 1 kHz.
1. Absolute sensitivity Frequency Deviation from various frequency weighting response curve (dB)
Hz tance
Refercnce Mezsured Accoptance ) Flat Coweight | A-weight Amm
Acoustic Signal Value Deviation Limit P o0 0 55 1o
(dB) (dB) (dB) (dB) 125 o.o 0.1 0-0 +1.0
93.9 (93.94) 94.0 0.0 403 %50 0'0 0'0 0'0 o y o
0.0 0.0 0.0 +1.0
2. Self-generated noise 20
1000 0.0 0.0 0.0 £1.0
2.1 Normal test
2000 0.0 0.0 0.0 £1.0
Measured Value 4000 0.0 0.0 0.0 +1.0
(dB) 8000 00 0.1 0.1 +15,-2.5
134 16000 0.0 -12 1.2 +2.5,-16.0
2.2 The microphonc of the sound level meter was replaced by electrical signal input device. 5. Frequency and time welghtings at 1 KHz
Frequency Weighting 5.1 Frequency weightings at 1 kHz
Weighting (dB) Anticipated | Mcasured | Deviated | Acceptance
A - weight 9.9 Frequency Value Value Value Limits
C - weight 14.3 Weighting (dB) (dB) (dB) (dB)
Flat 203 A - weight 94.0 94.0 0.0 +02
C - weight 94.0 94.0 0.0 £02
3.A ical signal tests of freq Flat 94.0 94.0 0.0 +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 kFlz
(Hz) Flat Coweight A-weight AMP'W& Anticipated | Measured Deviated Acceptance
Limits Frequency Value Value Value Limits
125 04 04 04 +1.0 Weighting (dB) (aB) (dB) (aB)
1000 02 02 02 +07 Fast T 940 00 101
8000 0.1 0.0 0.0 +1.5,-2.5 Siow 910 940 00 o1
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)
Michou g A - weight 94.0 94.0 0.0 +0.1 ichon 5.
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7. Level linearity on the reference level range 8. Level linearity including the level range control
Antici i M 1 Deviated A = Anticipated Measured Deviated Acceptance
Value Value Value Limits Range Value Value Value Limits
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
137.0 137.0 00 +0.3 130 94.0 94.0 0.0 +0.8
1360 136.0 0.0 +0.8
135.0 135.0 0.0 0.8 Anticipated Measured Deviated Acceptance
134.0 1340 0.0 203 Range Value Value Value Limits
133.0 133.0 0.0 +0.8
dB aB dB dB
132.0 132.0 0.0 0.8 (d5) ) (dB) (d5)
310 10 0 08 130 29.0 289 0.1 0.8
129.0 129.0 00 +0.8
1240 1240 00 0.8
1190 119.0 0.0 208 9. Tone burst response
1140 114.0 00 0.8 Time Tone burst Anticipated | Measured Deviated | Acceptance
1090 109.0 00 4038 duration, Tb | Cycle Value Value Value Limits
104.0 104.0 0.0 +0.8 Weighting (ms) (dB) (dB) (dB) (dB)
2.0, 290 20 208 025 1 108.0 107.9 -0.1 1.0;-3.0
540 840 20 208 2 117.0 117.0 0.0 1.0;-1.5
89.0 89.0 0.0 038 Fast 8 : 2 - 0l
340 ) ol 08 200 800 134.0 134.0 0.0 0.5
790 789 o1 038 Slow 2 3 108.0 108.0 0.0 10530
740 74.0 0.0 038 200 800 127.6 127.6 0.0 £0.5
69.0 68.9 0.1 0.3 0.25 1 9.0 989 0.1 1.0;-3.0
64.0 63.9 0.1 0.3 SEL 2 3 108.0 108.0 0.0 1.0;-15
59.0 58.9 0.1 0.8 200 800 128.0 128.0 0.0 +0.5
54.0 53.9 0.1 0.8
49.0 48.9 0.1 +0.38
44.0 439 0.1 0.8
390 389 0.1 0.8
340 33.9 0.1 0.8
30.0 299 0.1 +0.8
29.0 28.9 0.1 0.8
28.0 28.0 0.0 +0.8
27.0 26.9 0.1 0.8
26.0 259 0.1 +0.8
250 249 0.1 0.8
ichos ¢ ol 8.
-
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Calibration Certificate
10. Peak C sound level
Equipment : SOUND LEVEL METER
Number of cycle Anticipated Measured Deviated Acceptance Manufacturer : RION
in . 2’“““ Value, Lopeak | Value “’“";‘ Model : NL-52A / Microphone UC-59 / Preamplifier NH-25
test sign: dB) (dB) (dB) (dB i
2 00531302 /23450 /32978
Continuous 130.0 130.0 0.0 20 Serial No. .
One 1334 1334 0.0 120 ID No.: SRT_PS0020
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits Condition As Found : GOOD
test signal (dB) (dB) (dB) (dB)
Continuous 1330 1331 0l 210 Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
Posiive halfcycle 1354 1353 0.1 +1.0 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
Negative half cycle 1354 1353 ol 110 KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits Location : -
one-half cycle | one-half cycle (dB) (dB) Ambient Temperature : (230 +3) <
89.5 89.5 0.0 £1.5 Pressure : (1013 £3) kPa REVIEW BY .. \S\“f{: «S
Relative Humidity : (500 £20) %
12. High level stability APPROVED BY -ﬂw .
Received Date : 14 JULY 2025
SLM Display | SLM Display |  Deviated Acceptance Calibration Date : 04 AUGUST 2025
Frequency at initial at final Value Limits Date of Issue : 06 AUGUST 2025 NEXT CAL DATE. .. 03/ 08/ 2026
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.1 Calibrated by : Nathakomn Pisutpaisan
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor £ =2 Approved by : .
Wichow B
al iding a lavel of £ i 95% ) )
or any value ding a lavel of of o ( Wichok )
End of Calil Certificate
‘This certificate is issued in with the Of ISO/EC 17025 standard, may not be reproduced

rchee B

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
Summary of Measurement Result :
Calibration Method :
‘This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM). Uncertainty | Maximum-permitted
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference Parameter @m) uncertainty of
Standard Instruments. measurement (dB)
For tests results of ach items were made by observation of each Instruments display and also with SLM's display. 1. Absolute sensitivity 02 NA
2. Self-generated noise 02 NA
Condition of this result of calibration : 3. A ical signal tests of ‘weighting
1. Reference Standard Instruments : 125 Hz 03 0.6
Instrument Model Serial No. Cert. No. Due Date 1000 Hz, 0.3 0.6
Waveform Generator 332104 MY48017076 EF-001125  11-FEB-26 8000 Hz 03 0.7
Waveform Generator 335118 MY52302742 EF001225  11-FEB-26 4. Electrical signal tests of frequency weightings
Digital Multimeter 33461A MY53220104  EEL.BP24/0268 22-APR-26 For 10 Hz to 4 kHz 03 06
Digital Multimeter 33461A MY53220076  EEL.BP 23/0268 22-APR-26 For> 4 KHz to 10kHz 03 07
Digital Multimeter 34461A MY60024273  CA2025120EA  18-MAR-26 For> 10 Kz 10 20 Kiiz 03 0
Programmable Attenuator MAT-1070 62100114 EF-000625  11-FEB-26 5. Froquency and ime weightings at 1 KTtz 02 02
Condenser Microphone 4180 2977900 AA-100225  19FEB26 5. Long - torm stability o1 o1
Measuring Amplifier NA-42KAI 34560495 AA300225  19-FEB26 L ovel ity om o reference Tovel e 02 0
2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only. 8. Level lincarity including the lovel range control L5 03
R ~ N B ~ 9. Tone burst response 0.2 0.3
3. This certificate is traceable to the system of unit
10. Peak C sound level 02 03s
3.1 National Institute of Metrology (Thailand). 11. Overload indication 02 025
3.2 Thailand Instifute of Scientific and Technological Rescarch (TISTR). 12. High lovel stability o1 o1
3.3 Electrical And Electronics Institute (EEI).
Ol B, richewp.
SITHIPOQRN SITHIPORN ASSOCIATES SITHIPORN ) SITHIPORN ASSOCIATES
associates — CALIBRATION LABORATORY associates — CALIBRATION LABORATORY
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Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 94.0 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)

14.2

Frequency Weighting

Weighting (dB)

A - weight 10.8

C - weight 15.7
Flat 213

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

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . . Acceptance
Flat C it A- it
~weight ‘weight imits
125 0.1 02 02 *1.0
1000 0.1 0.1 0.1 +0.7
8000 0.7 038 038 +1.5,-25

prichow ¢

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

Cert. No. : ACL25298
Job Ne. : VC68ACO0152
Pages : 50f8

Frequency Deviation from various frequency weighting response curve (dB)
(8=) Flat C-weight | A-weight Accepiance
Limits
63 0.0 0.0 0.0 £1.0
125 0.0 0.1 0.0 +1.0
250 0.0 0.0 0.0 +1.0
500 0.0 0.0 0.0 £1.0
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +1.0
4000 0.0 0.0 0.0 +1.0
8000 0.0 0.1 0.1 +1.5,-2.5
16000 0.0 -12 -12 +2.5,-16.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 02
C - weight 94.0 94.0 0.0 402
Flat 94.0 94.0 0.0 +02
5.2 Time weighting at 1 kHz
Anticipated | Measured Deviated | Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
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 0.0 +0.1 melon o
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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 Anticipated Measured Deviated Acceptance
(dB) (dB) (dB) (dB) Range Value Value Value Limits
137.0 137.0 0.0 0.8
dB dB aB dB
136.0 136.0 0.0 +0.8 () ) (d5) (d5)
135.0 135.0 0.0 +0.8 130 %0 240 00 0.8
134.0 134.0 0.0 +0.8
1330 1329 o1 208 Anticipated | Measured | Deviated | Acceptance
132.0 1319 0.1 0.8 Range Value Value Value Limits
131.0 131.0 0.0 +0.8 (dB) (dB) (dB) (dB)
1290 1290 00 208 130 29.0 289 0.1 0.8
124.0 124.0 0.0 0.8
119.0 1190 0.0 +0.8
114.0 114.0 0.0 0.8 9. Tone burst response
109.0 109.0 0.0 +0.8
104.0 104.0 0.0 +0.8 Tire ‘Tone burst Auticipated | Measured | Deviated | Acceptance
99.0 99.0 0.0 +0.8 duration, Tb [ Cycle Value Value Value Limits
94.0 94.0 0.0 0.8 Weighting (ms) (dB) (dB) (dB) (dB)
89.0 89.0 0.0 +0.8 0.25 1 108.0 107.9 0.1 1.0;-3.0
84.0 84.0 00 208 Fast 2 3 117.0 117.0 0.0 10;-15
720 720 00 0.8 200 800 1340 134.0 0.0 0.5
740 140 00 =L 2 8 108.0 108.0 0.0 1.0;-3.0
69.0 69.0 0.0 +0.8 Slow > - v ——
0 0 00 o5 200 800 127.6 127.6 0.0 0.5
590 590 00 2038 025 1 99.0 98.9 0.1 1.0;-3.0
540 540 00 08 SEL 2 8 108.0 108.0 0.0 10;-15
49.0 49.0 0.0 0.8 200 800 128.0 128.0 0.0 40.5
44.0 44.0 0.0 +0.8
39.0 39.0 00 +0.8
34.0 34.0 0.0 +0.8
30.0 30.0 0.0 0.8
29.0 29.0 0.0 40.8
28.0 28.0 0.0 0.8
27.0 21.0 0.0 408
26.0 26.0 0.0 0.8
25.0 249 0.1 0.8
Yickou . hiclon g
SITHIPORN ASSOCIATES CO., LTD. Y
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assocliates — CALIBRATION LABORATORY 451-481/1 Sirinthorn Road, Bangbumry, Bangplud, Bangkok, 10700 Thailand
Tel. +66 2433 8331 Email : calibration@sithiphorn.com CALIBRATION 0394
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10, Pea C somnd level Calibration Certificate
Number of cycle Anticipated Measured Deviated Acceptance Equipment : SOUND LEVEL METER
in Value Value, Lepeak Value Limits Manufactarer : RION
st sigmal (dB) (dB) (dB) (dB) Model : NL-52A / Microphone UC-59 / Preamplifier NH-25
Coarimons 1300 1300 . 220 Serial Ne 00531308 / 23457 /32984
One 1334 1332 02 2.0 criatNo-:
ID No.: NNG_FS0024
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB) Condition As Found : GOOD
Conti 133.0 133.0 0.0 £1.0
Positive half cycle 1354 1352 02 £1.0 Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
Negative half cycle 1354 1352 02 *1.0 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD.
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
11. Overload indication BANGKOK, 10250 THAILAND.
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
Location : - Z
one-half cycle | one-half cycle (dB) (dB)  Plamtm V.
s P o0 s Ambient Temperature : (230%3) °c REVIEW BY ........ g ol
: : - Pressure : (1013 £3) kPa
Relative Humidity : (500 £20 ) % APPROVED BY
12. High level stability
SLM Display | SLM Display | Deviated Acceptance Received Date : 14 JULY 2025 NEXT CAL DATE
Frequency at initial at final Value Limits Calibration Date : 04 AUGUST 2025
Weighting (daB) (dB) (daB) (dB) Date of Issue : 06 AUGUST 2025
A - weight 137.0 137.0 0.0 0.1 o
Calibrated by : 'Nathakorn Pisutpaisan
‘The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2
Approved by : .
or any value following i iding a lavel of of i 95% Wichsee E.
( Wichok Ekpongpradit )
——————  End of Calibration Certificate
‘This certi is issued in with the i 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.
ichou 8.
Meik;
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Calibration Procedure : CP-AC-01
Summary of Measurement Result :
Calibration Method :
‘This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM). Uncertainty | Maximum-permitted
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference Parameter (@») uncertainty of
Standard Instruments. 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-gencrated noise 02 NA
Condition of this result of calibration : 3. A ical signal tests of
1. Reference Standard Instruments : 125 Hz 03 0.6
Instrument Model Serial No. Cert. No. Due Date 1000 Hz 0.3 0.6
Waveform Generator 33210A MY48017076 EF-001125  11-FEB-26 8000 Hz 0.3 0.7
Waveform Generator 33511B MY52302742 EF-0012-25  11-FEB-26 4. Electrical signal tests of frequency weightings
Digital Multimeter 33461A MY53220104  EEL.BP24/0268 22-APR-26 For 10 Hz to 4 kHz 03 0.6
Digital Multimeter 33461A MY53220076  EEL.BP23/0268 22-APR-26 For >4 kHz t0 10 kHz 03 0.7
Digital Multimeter 34461A MY60024273  CA2025120EA  18-MAR-26 For > 10 KHz t0 20 kHz 03 1.0
Programmable Attenuator MAT-1070 62100114 EF-000625  11-FEB-26 5. Froquency and time weightings at 1 Kilz 02 02
Condenser Microphone 4180 2977900 AA-100225  19FEB-26 5. Long - term stability o o1
Measuring Amplificr NA-42KAT 34560495 AA-300225  19-FEB-26 7 Lovel lincarity on the reference level range o2 e
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 0z 03
N . B B - 9. Tone burst response 02 0.3
3. This certificate is traceable to the system of unit at:
10. Peak C sound level 02 035
3.1 National Institute of Metrology (Thailand). 1. Overload indication 02 025
3.2 Thailand Institute of Scientific and Technological Research (TISTR). 12, High lovel swbility Yl o1
3.3 Electrical And Electronics Institute (EI).
richow €. wichow g.
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Page 4of8 4. Electrical signal tests of frequency weightings
‘Weighting network response with relative to 1 kHz.
Result of ealibration : Frequency Deviation from various frequency weighting response curve (dB)
1. Absolute sensitivity (Hz) lat Coweight Acweight Aco?plAﬁnce
Reference Measured Acceptance Limits
Acoustic Signal Value Deviation Limit 6 00 00 L 210
(aB) (@) (aB) (aB) 12 24 = ol 210
939 93.99) 940 00 103 250 20 01 00 =10
500 0.0 0.1 0.0 £1.0
2. Self-generated noise 1000 0.0 0.0 090 #10
2.1 Normal test 2000 0.0 0.1 0.0 £1.0
4000 00 0.0 0.0 £1.0
Measured Value 3000 00 0.1 0.1 +15,-25
(d5) 16000 0.0 -12 -12 +2.5,-16.0
134
5. Frequency and time weightings at 1 kHz
2.2 The microphone of the sound level meter was replaced by electrical signal input device. 5.1 Frequency weightings at 1 kHz
Frequency Weighting Anticipated | Measured | Deviated | Acceptance
Weighting (dB) TFrequency Value Value Value Limits
A - weight 8.7 Weighting (dB) (dB) (dB) (dB)
C - weight 14.5 A - woight 94.0 94.0 0.0 £02
Flat 203 C - weight 94.0 94.0 0.0 02
Flat 94.0 94.0 0.0 £02
3. Acoustical signal tests of frequency weightings ) .
Meter frec-ficld acgoustic response m: level im in 52 Time weighting at 1 kHz
Frequency Deviation from various frequency weighting response curve (dB) Frequency A“::p:ed M::::ed D\e/:::d Ac::ia:ee
(Hz) Flat Coweight | A-weight A“:ﬁ::“ Weighting (aB) (aB) (aB) (4B)
= - e . 10 Fast 94.0 94.0 0.0 £0.1
e o1 o1 o1 07 Slow 94.0 94.0 0.0 £0.1
8000 03 04 04 +15,-25 Leq 94.0 M0 00 201
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 +0.1 rclon £,
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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 Anticipated | Measured | Deviated | Acceptance
( dB; (dB) (dB) (dB) Range Value Value Value Limits
137, 137.0 0.0 +0.8
136.0 136.0 0.0 +0.8 (4B) (d8) (dB) (<B)
135.0 135.0 0.0 +0.8 130 940 940 00 08
134.0 134.0 0.0 0.8
133.0 133.0 0.0 +0.8 Anticipated | Measured | Deviated | Acceptance
132.0 132.0 0.0 +0.8 Range Value Value Value Limits
131.0 131.0 0.0 +0.8 (dB) (dB) (dB) (dB)
1290 1290 20 =08 130 29.0 289 0.1 0.8
124.0 124.0 0.0 +0.8
119.0 119.0 0.0 +0.8
114.0 114.0 0.0 +0.8
9. Tone burst response
109.0 109.0 0.0 +0.8
104.0 104.0 0.0 +0.8 Time Tone burst Anticipated Measured Deviated Acceptance
99.0 99.0 00 408 duration, Tb Cycle Value Value Value Limits
94.0 94.0 0.0 +0.8 Weighting (ms) (dB) (dB) (dB) (dB)
83.0 220 00 208 025 1 108.0 107.9 2.1 1.0;3.0
84.0 £40 . 08 Fast 2 8 117.0 117.0 0.0 1.05-15
79.0 79.0 0.0 +0.8
134.0 134.0 0.0 0.5
74.0 74.0 0.0 +0.8 200 800 —— o —
Y 9.0 00 08 Slow 2 8 108.0 . X 0;-3
64.0 64.0 0.0 +0.8 200 800 127.6 127.6 0.0 +0.5
59.0 59.0 0.0 +0.8 025 1 99.0 98.9 0.1 1.0;-3.0
54.0 53.9 0.1 £0.8 SEL 2 8 108.0 108.0 0.0 1.0;-15
49.0 49.0 0.0 +0.8 200 800 128.0 128.0 0.0 +0.5
440 4.0 0.0 +0.8
39.0 39.0 0.0 0.8
34.0 34.0 0.0 0.8
30.0 300 0.0 0.8
29.0 28.9 0.1 +0.8
28.0 27.9 0.1 +0.8
27.0 27.0 0.0 +0.8
26.0 259 0.1 +0.8
25.0 24.9 0.1 +0.8
wichoe g pchor. 3.
SITHIPORN ASSOCIATES CO., LTD. 0&1’/}’,
SITHIPORN SITHIPORN ASSOCIATES CALIBRATION LABORATORY SITHIPORN) Sticwe
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10 Pk C sound el Calibration Certificate
Number of cycle Anticipated | Measured Deviated Acceptance Equipment : SOUND LEVEL METER
in Value Value, Lepeak Value Limits Manufacturer : RION
test signal (dB) (dB) (dB) (dB) Model : NL-52A / Microphone UC-59 / Preamplifier NH-25
Canti 130.0 130.0 0.0 2.0 Serial No.: 00531298 /23203 / 32974
One 1334 1333 0.1 2.0 ID No.: NKIL FS0134
‘Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB) Condition As Found : GOOD
Conti 133.0 133.1 0.1 £1.0
Positive half cycle 1354 135.2 02 +1.0 Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
Negative half cycle 1354 135.2 02 £1.0 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
11. Overload indication BANGKOK, 10250 THAILAND.
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits — (2 7 P
one-half cycle | one-half cycle (dB) (dB) Location : _
89.6 89.5 -0.1 +1.5 Ambient Temperature : (230 +3) °C W
Pressure : ( 1013 +3 ) kPa APPROVED BY ... -
12. High level stability Relative Humidity : (50.0 20 ) %
- N NEXT CAL DATE14/07/26 .
SLM Display | SLM Display Deviated Acceptance Received Date : 03 JULY 2025
Frequency atinitial at final Value Limits Calibration Date : 14-15 JULY 2025
Weighting (dB) (dB) (dB) (dB) Date of Issue : 16 JULY 2025
A - weight 137.0 137.0 0.0 +0.1
Calibrated by : Nathakorn Pisutpaisan
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2
or any value followis ion.providing a lavel of confidence of approximately 95 % Approved by : ichon E-
( Wichok Ekpongpradit )
End of Calibration Certi
This certificate is issued in with the requi 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.
Hichor B
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Calibration Procedure : CP-AC-01
Summary of Measurement Result :
Calibration Method : Uncertainty Maximum-permitted
This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM). Parameter uncertainty of
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Ancchoic chamber and Reference (°8) measurement (dB)
Standard Instruments. 1. Absolute sensitivity 0.2 N/A
For tests results of each items were made by observation of each Instruments display and also with SLM's display. 2. Self-generated noise 0.2 N/A
3. A ical signal tests of 12S
Condition of this result of calibration : 125 Hz 0.3 0.6
1. Reference Standard Instruments : 1000 Hz 0.3 0.6
Instrument Model Serial No. Cert. No. Due Date 8000 Hz 0.3 0.7
Waveform Generator 33210A MY48017076 EF-0011-25  11-FEB-26 [4. Elcotrical signal tests of frequency weightings
Waveform Generator 33511B MY52302742 EF-0012-25 11-FEB-26 For 10 Hz to 4 kHz 0.3 0.6
Digital Multimeter 33461A MY53220104 EEL.BP 24/0268  22-APR-26 For >4kHz to 10 kHz 03 0.7
Digital Multimeter 33461A MY53220076  EEL.BP 23/0268 22-APR-26 For > 10 kHz to 20 kHz 03 1.0
Digital Multimeter 34461A MY60024273  CA2025120EA  18-MAR-26 5. Froquoncy and fime weightings at 1 Kiz 02 02
Programmable Attenuator MAT-1070 62100114 EF-000625  11-FEB-26 6. Long - torm stability o1 01
Condenser Microphone 4180 2977900 AA-100225  19-FEB-26 - Lovel lincarity on the reference level range 02 03
Measuring Amplifier NA-42KAI 34560495 AA-300225  19-FEB-26 . Lovel lncarty nclfing e lovel range contral 0 )
2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only. 9- Tone burst response 02 03
3. This certificate is traceable to the intornational system of unit maintained at : 10. Peak C sound level 02 05
11. Overload indication 0.2 025
3.1 National Institute of Metrology (Thailand). 12. High lovel subility o1 o1
3.2 Thailand Institute of Scientific and Technological Research (TISTR).
3.3 Electrical And Electronics Institute (EEI).
porchou B, sohgu p.
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Result of calibration :
1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9(93.94) 94.0 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.2

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

Frequency Weighting
‘Weighting (dB)
A - weight 116
C - weight 162
Flat 21.7
3. Acoustical signal tests of ighti
Meter free-field acoustic response at a level of 84 dB
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . . Acceptance
Flat C~ it A~ it
weigh weigh Limits
125 0.3 03 03 +1.0
1000 0.3 0.3 0.3 +0.7
8000 13 1.4 14 +1.5,-2.5

srichow B
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4. Electrical signal tests of frequency weightings
‘Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
() Flat Cweight | A-weight foceptance
Limits
63 0.0 -0.1 0.1 +1.0
125 0.0 0.0 0.0 +1.0
250 0.0 0.0 0.0 +1.0
500 0.0 0.0 -0.1 +1.0
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +1.0
4000 0.0 0.0 0.0 +1.0
83000 0.0 0.0 0.0 +15,-25
16000 0.1 -13 -1.2 +2.5,-16.0

5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz

Anticipated Measured

Deviated Acceptance

Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +02
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated | Measured Deviated | Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
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 0.0 +0.1

pchow 8.
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7. Level linearity on the reference level range 8. Level linearity including the level range control
Anticipated | Measured | Deviated | Acceptance Anticipated | Measured | Deviated | Acceptance
Value Value Value Limits Range Value Value Value Limits
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
137.0 137.0 0.0 +0.8 130 94.0 9.0 0.0 08
136.0 136.0 0.0 0.8
135.0 135.0 0.0 +0.8 Anticipated | Measured | Deviated | Acceptance
134.8 134.0 00 +0.8 Range Value Value Value Limits
133, 133.0 0.0 +0.8
132.0 132.0 0.0 +0.8 (&) (dB) {aB) ()
510 T30 00 08 130 29.0 29.0 0.0 0.8
129.0 129.0 0.0 0.8
124.0 124.0 0.0 0.8 9. Tone burst response
e et w1 s o T | | ot | i | e
109.0 109.0 0.0 108 Weighting dm(’:':;n Cycle :’:B“e) :]:;’; :’:B“‘; E‘::;
104.0 104.1 0.1 0.8
200 2.0 00 308 025 1 108.0 107.9 0.1 1.0;-30
94.0 94.0 00 208 Fast 2 8 117.0 1169 0.1 1.0;-15
89.0 89.0 00 0.8 200 800 134.0 1340 00 +0.5
84.0 84.0 0.0 0.8 Stow 2 3 108.0 107.9 0.1 1.05-3.0
79.0 79.0 0.0 +0.8 200 800 127.6 127.6 0.0 10.5
74.0 74.0 0.0 +0.8 025 1 99.0 98.9 0.1 1.0;-3.0
@0 S0 0., =08 SEL 2 3 108.0 108.0 0.0 10;-15
G0 640 00 08 200 800 1280 1280 00 105
59.0 59.0 0.0 +0.8
54.0 54.0 0.0 0.8
49.0 49.0 00 +0.8
440 44.0 0.0 0.8
39.0 39.0 0.0 0.8
340 34.0 0.0 +0.8
30.0 300 0.0 +0.8
29.0 29.0 0.0 0.8
28.0 28.0 00 +0.8
270 27.0 0.0 0.8
26.0 26.0 0.0 0.8
250 249 0.1 +0.8
e mches,
SITHIPORN ASSOCIATES CO., LTD. \\&\\I’/Z
SITHIPORN ) SITHIPORN ASSOCIATES CALIBRATION LABORATORY SITHIPORN
associates — CALIBRATION LABORATORY 451-451/1 Sirinthom Road, Bangbum©u, Bangplud, Bangkok, 10700 Thailand
Tel. +66 2433 8331 Email: calbration@sithiphom.com pivimbricirinad
Cert. No. : ACL25275 Cert. No. : ACL25277
JobNo. : VC68AC0143 Pages : 1of8
Pages B0t Calibration Certificate
10. Peak C sound level Equipment : SOUND LEVEL METER
Number of cycle Anticipated Measured Deviated Acceptance Manufacturer : RION
in Value | Value, Lepeak | Value Limits Model : NL-52A / Microphone UC-59 / Preamplifier NH-25
test signal (dB) (dB) (dB) (dB) Serial No.: 00531300/ 23231 /32976
Continuous 130.0 130.0 0.0 +2.0 1D No.: NKH._FS0136
One 1334 1334 00 2.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits Condition As Found : GOOD
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 £1.0 Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
Positive half cycle 1354 1352 02 £1.0 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
Negative half cycle 135.4 1352 02 £1.0 KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits . weviewsy . 7/l 7.
Location : -
one-half cycle | one-half cycle (dB) (dB) Ambient Temperature : (230 £3) o .SFU@F
89.5 89.5 0.0 +1.5 Pressure : (1013 +3 ) KPa APPROVED BY.
Relative Humidity : (500 £20 ) %
12. m level mhilny NEXT CAL DATE. 14/07/26
= - - Received Date : 03 JULY 2025
- Date of Issue : 16 JULY 2025
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.1 Calibrated by : Nathakorn Pisutpaisan
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor & =2 Approved by :
i N!W £.
or any value following alavel of of 95%
( Wichok Ekpongpradit )
- End of Calibration Certificate
This certificate is issued in with the requi 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 Summary of Measurement Result :
. Uncertainty Maximum-permitted
Calibration Method : Parameter rtainty of
unce! o
This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM). @B) measurement (@)
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference Ry —— e A
Standard Instruments. - s
) [2. Self-generated noise 0.2 N/A
For tests results of each items were made by observation of each Instruments display and also with SLM's display. 3aA o N
. signal tests of frequency
. . 125Hz 03 0.6
Condition of this result of calibration : 1000 Hz 03 06
1. Reference Standard Instruments : 3000 Hz 03 07
Instrument Model Serial No. Cert. No. Due Date 4 Fleotrical signal tests of frequency weightings
Waveform Generator 33210A MY48017076 EF-001125  11-FEB-26 Tor 1012 102 Kz 3 Y
Waveform Generator 335118 MY52302742 EF-001225  11-FEB-26 TR e I
Digital Multimeter 33461A MY53220104  EELBP 24/0268 22-APR-26 oS 10K 020 kH' e |.o
2 X .
Digital Multimeter 33461A MY53220076  EELBP23/0268 22-APR-26 — o i 11 > o
Digital Multimeter 34461A MYG60024273  CA2025120EA  18-MAR-26 - Frequency and tme welghtings at S =
Programmable Aftenuator MAT-1070 62100114 EF-000625  11-FEB26 6: Long - term stability o1 o
Condenser Microphone 4180 2077900 AA-100225  19-FEB26 7 Level linearity on the reference lovel range 02 03
Measuring Amplifier NA-42KAI 34560495 AA300225  19-FEB-26 3. Level Enearity including the level range contral 02 o3
9. Tone burst response 0.2 03
2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only. 10. Peak C sound lovel 02 933
3. This certificate is traceable to the i system of unit maintained at : 11. Overload indication 02 025
3.1 National Institute of Metrology (Thailand). 12. High level stability ol o
3.2 Thailand Institute of Scientific and Technological Research (TISTR).
3.3 Electrical And Electronics Institute (EEI).
yv/Ohou_ B piChok 8.
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Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9(93.94) 94.0 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
134

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

Frequency Weighting
Weighting (dB)
A - weight 9.9
C - weight 15.2
Flat 20.8
3.A ical signal tests of freq
Meter free-field acoustic response at a level of 84 dB
Frequency Deviation from various frequency weighting response curve (dB)
A
(Hz) Flat C-weight | A-weight coeptance
Limits
125 03 04 04 +1.0
1000 0.3 0.3 03 +0.7
8000 0.0 0.1 0.1 +15,-25

scichon g
—

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

Cert. No. : ACL25277
JobNo. : VC68AC0143
Pages : Sof8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . . Acceptance
Flat C-weight |  A-weight o
Limits
63 00 00 00 £1.0
125 00 0.0 0.0 £1.0
250 00 0.0 00 £1.0
500 00 00 00 £1.0
1000 00 00 00 +1.0
2000 00 00 00 £1.0
4000 00 00 00 +1.0
8000 00 0.1 0.1 +15,-25
16000 00 -12 -12 +25,-160

5. Frequency and time weightings at | kHz
5.1 Frequency weightings at | kHz

Anticipated | Measured

Deviated Acceptance

Frequency Value Valuc Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 £02
C- weight 94.0 94.0 0.0 +£02

Flat 94.0 94.0 0.0 £02

5.2 Time weighting at 1 kHz

Anticipated Measured

Deviated Acceptance

Frequency Value Value Value Limits
Weighting (dB) (dB) (d8) (dB)
Fast 94.0 94.0 0.0 £0.1
Slow 94.0 94.0 00 +0.1
Leq 94.0 94.0 0.0 +0.1

6. Long - term stability

SLM Display | SLM Display

Frequency at inifial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 £0.1

i how €.
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8. Level linearity including the level range control

: Tof8

Anticipated Measured Deviated Acceptance Anticipated Measured Deviated Acceptance
Value Value Value Limits Range Value Value Value Limits
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
137.0 137.0 0.0 +0.8 130 94.0 94.0 0.0 +0.8
136.0 136.0 0.0 +0.8
1350 1350 0.0 0.8 Anticipated | Measured Deviated | Acceptance
13‘3"2 '::'0 g).o 3: Range Value Value Value Limits
1334 132.9 .1 .
1320 1319 o1 08 (dB) (dB) (dB) (dB)
131.0 130.9 0.1 +0.8 130 290 289 01 08
129.0 129.0 0.0 0.8
1240 1240 0.0 +0.8 9. Tone burst response
119.0 119.0 0.0 +0.8
Tone burst ticipated | Measured | Deviated | Acceptan
1140 114.0 0.0 2038 Time one A cplance
109.0 1090 0.0 08 Weishs duration, Tb Cycle Value Value Value Limits
104.0 104.0 0.0 +0.8 cighting (ms) (dB) (dB) (dB) (dB)
99.0 99.0 00 08 0.25 1 108.0 107.9 0.1 0;-3.0
94.0 94.0 0.0 +0.8 Fast 2 8 117.0 117.0 0.0 1.0;-15
89.0 89.0 0.0 +0.8 200 800 134.0 134.0 0.0 +0.5
84.0 84.0 0.0 +0.8 < 2 3 108.0 108.0 0.0 0;-3.0
low
79.0 790 0.0 0.8 200 800 127.6 1276 0.0 +0.5
29 140 20 208 025 1 99.0 98.9 0.1 10530
o0 290, 00 208 SEL 2 8 1080 108.0 00 10,15
10 ©0 00 208 200 800 128.0 128.0 0.0 0.5
59.0 59.0 0.0 +0.8
54.0 54.0 0.0 £0.8
49.0 49.0 0.0 0.8
44.0 4.0 0.0 +0.8
39.0 39.0 0.0 +0.8
34.0 34.0 0.0 +0.8
300 30.0 0.0 0.8
29.0 29.0 0.0 +0.8
28.0 28.0 0.0 +0.8
27.0 27.0 0.0 +0.8
26.0 26.0 0.0 +0.8
25.0 25.0 0.0 0.8
HChon 2. priChow B,
SITHIPORN ASSOCIATES CO., LTD. \&z/’//,
SITHIPOR N/ SITHIPORN ASSOCIATES CALIBRATION LABORATORY SITHIPORN,  Siewe
associates CALIBRATION LABORATORY R ) AN
- inthorm Rood, Bangbumru, Bangplud, Bangkok, 10700 Thailand JARE LY
Tel. +66 2433 8331 Email : calibration@sithiphom.com CALBRATION 0394
Cert. No. : ACL25277 Cert. No. : ACL25276
JobNo. : VC68AC0143 Pages : lof8
Pages : 8of8 * - .
’g Calibration Certificate
10- Peak C sound level Equipment : SOUND LEVEL METER
Number of cycle Anticipated Measured Deviated Acceptance Manufacturer : RION
in Value Value, Lepeak Value Limits Model : NL-52A / Microphone UC-59 / Preamplifier NH-25
fost signal (dB) (dB) (dB) (dB) Serial No.: 00531299/ 23224 132975
Conti 130.0 130.0 0.0 2.0 1D No.: NKH_FS0135
One 1334 1334 0.0 42.0 - -
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits Condition As Found : GOOD
test signal (dB) (dB) (dB) (dB)
Conti 133.0 133.0 0.0 +1.0 Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
Positive half cycle 135.4 1352 02 £1.0 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
Negative half cycle 1354 135.2 0.2 +1.0 KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
11. Overload indication
Measured valuc ( dB ) Deviated Acceptance
Positive Negaﬁve Value Limits Location - . REVIEW BY . q)/w,éﬂ% 7
one-half cycle | one-half cycle (dB) (dB) Ambient Temperature : (230 £3) o
89.5 89.5 0.0 +1.5 Pressure : (1013 £3) KPa APPROVED BY..... ‘SF :@F e
Relative Humidity : (50.0 +20) %
12. High level stability NEXT CAL DATE...... 107126
" = - Received Date : 03 JULY 2025
SLM Display | SLM Display Deviated Acceptance
Disiey e ep B Calibration Date : 14 -15 JULY 2025
Frequency at initial at final Value Limits Date of Issue : 16 JULY 2025
Weighting (dB) (dB) (daB) (dB)
A - weight 137.0 137.0 0.0 +0.1 Calibrated by : Nathakorn Pisutpaisan
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2 Approved by :
or any value following i iding a lavel of of imately 95 % MO“"‘L £
( Wichok Ekpongpradit )
End of C: Certif -
This certificate is issued in with the requi of ISO/EC 17025 standard, may not be reproduced

Jrichoe b,

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 Summary of Measurement Result :
L mitted
Calibration Method : Parameter uncertainty of
This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM). (B measurement (dB)
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference 1. Absolute sensitivity 02 N/A
Standard Instruments. 2. Self-generated noise 0.2 N/A
For tests results of each items were made by observation of each Instruments display and also with SLM's display. 3. A ical signal tests of
125 Hz 0.3 0.6
Condition of this result of calibration : 1000 Hz 0.3 0.6
1. Reference Standard Instruments : 8000 Hz 0.3 0.7
Instrument Model Serial No. Cert. No. Due Date 4. Electrical signal tests of frequency weightings
‘Waveform Generator 33210A MY48017076 EF-0011-25 11-FEB-26 For 10 Hz to 4 kliz 0.3 0.6
‘Waveform Generator 33511B MY52302742 EF-0012-25 11-FEB-26 For >4 kHz to 10 kHz 0.3 0.7
Digital Multimeter 33461A MY53220104  EEL.BP24/0268 22-APR-26 For > 10 kHz to 20 kHz 03 1.0
Digital Multimeter 33461A MY53220076  EELBP23/0268 22-APR-26 5. Frequency and fimo weightings at 1 kilz 02 02
Digital Multimeter 34461A MY60024273 CA2025120EA  18-MAR-26 6. Long - term stability 0.1 0.1
Programmable Attenuator MAT-1070 62100114 [EF-0006-25 11-FEB-26 7. Level linearity on the refe level range 0.2 03
Condenser Microphone 4180 2977900 AA-100225  19-FEB-26 ——— - -
5 y 8. Level linearity including the level range control 0.2 0.3
Measuring Amplifier NA-42KAT 34560495 AA-3002-25 19-FEB-26
9. Tone burst response 0.2 0.3
2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only. 10, Peak C sound level 02 935
3. This certificate is traceable to the international system of unit maintained at : 11. Overload indication 02 025
12. High level stabili 0.1 0.1
3.1 National Institute of Metrology (Thailand). x Y
3.2 Thailand Institute of Scientific and Technological Research (TISTR).
3.3 Electrical And Electronics Institute (EET).
wichow il 2.
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Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 94.0 0.0 0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)
13.8
2.2 The mi of the sound level meter was replaced by clectrical signal input device.
Frequency Weighting
Weighting (dB)
A - weight 9.9
C - weight 154
Flat 21.0
3.A signal tests of freq
Meter free-field acoustic response at a level of 84 dB
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . . Acceptance
Flat C A
-weight -weight .
125 0.4 04 0.4 +1.0
1000 0.3 03 03 +0.7
8000 05 0.6 0.6 +1.5,-2.5

prichout.

4. ical signal tests of
‘Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(82) Flat Cweight | A-weight Acocptance
Limits
63 0.0 0.1 0.0 1.0
125 0.0 00 0.0 +1.0
250 0.0 0.0 -0.1 +1.0
500 00 0.0 0.1 £1.0
1000 0.0 0.0 0.0 *1.0
2000 0.0 00 00 £1.0
4000 0.1 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +15,-2.5
16000 0.1 -1.3 -1.2 +2.5,-16.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 00 +02
5.2 Time weighting at 1 kElz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) () (dB)
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 0.0 =0.1 Joichos 2
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7. Level linearity on the reference level range 8. Level linearity including the level range control
Anticipated Measured Deviated ce Anticipated Measured Deviated Acceptance
Value Value Value Limits Range Value Value Value Limits
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
137.0 137.0 0.0 +0.8 130 94.0 94.0 0.0 +0.8
136.0 136.0 0.0 +0.8
135.0 135.0 0.0 +).8 Anticipated Measured Deviated Acceptance
1340 :;";g g-g 3'2 Range Value Value Value Limits
133.0 . X .
132.0 132.0 0.0 +0.8 {dB) AdB) (dB) (e8)
1310 131.0 0.0 108 130 20 289 01 03
129.0 129.0 0.0 +).8
124.0 124.0 0.0 +0.8 9. Tone burst response
119.0 119.0 0.0 +0.8
114.0 114.0 0.0 0.8 Time Tone burst Anticipated Measured Deviated Acceptance
109.0 109.0 0.0 +0.8 duration, Tb Cycle Value Value Value Limits
104.0 104.0 0.0 0.8 Weighting (ms) (dB) (dB) (dB) (dB)
9.0 9.0 0.0 0.8 0.25 1 108.0 108.0 0.0 1.0;-3.0
94.0 940 0.0 208 Fast 2 8 117.0 117.0 0.0 1.0;-15
890 390 L 208 200 800 134.0 134.1 01 0.5
20 et 20 208 2 8 108.0 108.0 0.0 10;-3.0
;Zg ;:g gg j: Slow 200 800 127.6 127.6 0.0 +0.5
69.0 9.0 0.0 08 0.25 1 99.0 98.9 0.1 1.0;-3.0
64.0 64.0 0.0 0.8 SEL 2 8 108.0 108.0 0.0 1.0;-1.5
59.0 59.0 00 08 200 800 128.0 128.1 0.1 +0.5
54.0 54.0 0.0 +0.8
49.0 49.0 0.0 0.8
44.0 44.0 0.0 +0.8
39.0 39.0 0.0 0.8
34.0 340 0.0 0.8
30.0 30.0 0.0 +0.8
29.0 29.0 0.0 +0.8
28.0 28.0 0.0 +0.8
27.0 27.0 0.0 +0.8
26.0 26.0 0.0 0.8
25.0 250 0.0 +0.8
sler 2. s obc B
SITHIPORN SITHIPORN ASSOCIATES éﬂﬁ DKSH
associates CALIBRATION LABORATORY
—— . . .
sk A Certificate of Calibration
Cert. No. : ACL25276 WSCTISLTIS 17025
JobNo. : VC68AC0143
Pages : 8of8 Equipment: SPECTROPHOTOMETER Certificate No.:  C06250108
Model: DR6000 Issued Date: 18 March 2025
10. Peak C sound level Serial No. (or ID.): 1627845 (RYG_EN0037) Job No.: WO-00064379
Number of cycle Anticipated Measured Deviated Acceptance Manufacturer: HACH Page: 1 of 3
in Value Value, Lepeak Value Limits Condition: In Condition
test signal (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 2.0 Customer: ALS Laboratory Group (Thailand) Co.,Ltd. (Raybrg:Branely) ,___?hlﬂ C’“ﬂv\aﬁ:
One 1334 1334 00 20 616/10 Moo 5 T.Maenam Khu, f
Number of oyl Antcipated Measared Deviated yv— A.Pluakdaeng, Rayong 21140, Thailand. APPROVED BY 9 S
in Value Value Value Limits NEXT CAL. DATE VL_Kf_(Ml&L .
test signal (dB) (dB) (dB) (dB) Environment Condition: ~ Temperature 244 °C + 0.3k
Continuous 133.0 133.0 0.0 *1.0 Humidity 608  %RH + 35 %RH
Positive half cycle 135.4 1352 02 +1.0
Negative half cycle 1354 1352 02 £1.0 Calibration Place: ALS Laboratory Group (Thailand) Co. Ltd. (Rayong Branch)
o ( Wet Chemistry Lab )
11 Overload indicafion 616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng, Rayong 21140, Thailand.
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits Calibration By: Mr.Preecha Phooarsai
one-half cycle | one-half cycle (dB) (dB) Calibration Date: 18 March 2025
89.5 89.5 0.0 +1.5 The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards and
12. High level stability Technology (NIST) through Starna Scientific Limited.
- N N The standard for Wavelength Certificate No. 111583 and 111584
Frequency SL:;:::W SL:: Z:play D::::d AT:?:“ The standard for Photometric Certificate No. 9114984 and 111588
- The standard for Stray light Certificate No. 111586 and 111585
Weighting (dB) (dB) (a8) (a8) The standard for Spectral resolution Cerlificate No. 111587
A - weight 137.0 137.0 0.0 0.1
=

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

or any value following

alavel of

of i 95%

End of Calibration Certificate

priCloon ¢

(Mr. Preecha Phooarsai) (Miss Kaewkan Suradech)

Person in charge Authorized signatory

“This certificate is issued the units of measurement according to the International System of Units (S1). It provides fraceability of measurement to international or
national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of cenfidence of approximalely 95%. It is determined in accordance with the Guide to Expression of Uncertainty In Measurement (GUM).

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall not be
reproduced except in full without approval of DKSH Technology Limited.
i Biewomow aTWTAD $1fn
'DKSH Technology Limited
2533 AN WU16N s T ngsonRLAS 10260
2533 Sukhumvil Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2639 7000 Fmai

Delivering Growth - in Asia and Beyond. CAL-FM-CO06-16: 11 Mar 2024




&= DKSH

Certificate No.: C06250108 Page 2 of 3

Calibration Results:
Without Adjustment

Wavelength Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUC at 2 nm

‘Standard Wavelength Unit Under Calibration Correction Uncertainty
418.61 4185 0.1 0.13
536.66 536.7 -0.04 0.13
637.98 638.3 -0.32 0.13
748.48 748.8 -0.32 0.13
807.03 807.5 -0.47 0.13

Photometric Accuracy (Absorbance)

Wavelength Standard Unit Under Calibratit Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.2930 0.291 0.0020 0.0045
420 nm
0.5168 0.518 -0.0012 0.0045
1.0298 1.031 -0.0012 0.0045
0.0000 0.000 0.0000 0.0045
0.2867 0.285 0.0017 0.0045
440 nm
0.5073 0.508 -0.0007 0.0045
1.0083 1.009 -0.0007 0.0045
0.0000 0.000 0.0000 0.0045
0.2516 0.250 0.0016 0.0045
465 nm
0.4595 0.461 -0.0015 0.0045
0.9334 0.935 -0.0016 0.0045
0.0000 0.000 0.0000 0.0045
0.2461 0.246 0.0001 0.0045
546.1 nm
0.4652 0.466 -0.0008 0.0045
0.9468 0.948 -0.0012 0.0045
0.0000 0.000 0.0000 0.0045
0.2594 0.259 0.0004 0.0045
590 nm
0.5040 0.505 -0.0010 0.0045
1.0032 1.004 -0.0008 0.0045
0.0000 0.000 0.0000 0.0045
0.2579 0.258 -0.0001 0.0045
635nm
0.4971 0.497 0.0001 0.0045
0.9720 0.973 -0.0010 0.0045

V35 Ainiomon waTuTal $1in
DKSH Technology Limited
2533 A LIIIIN WANKTINS NN 10260

3 Sukhumvit Road, Bangehak, Phrakhanong, Bangkok 10260
Phone: +66 25397000  Emal:

Delivering Growth - in Asia and Beyond. CAL-FM-CO6-16: 11 Mar 2024

&= DKSH

Certificate No.: C06250108 Page 3of 3

Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
‘Standard Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0080
235 nm
0.7355 0.738 -0.0025 0.0080
0.0000 0.000 0.0000 0.0080
257 nm
0.8574 0.857 0.0004 0.0080
0.0000 0.000 0.0000 0.0080
313 nm
0.2864 0.290 -0.0036 0.0080
0.0000 0.000 0.0000 0.0080
350 nm
0.6374 0.637 0.0004 0.0080
Stray light *
Standard: cut-off UUC: Wavelength (nm) UUC: Transmission (%T) Absorbance ( A)
260.62 +/-0.11 nm 260.6 17 1.770
391.44 +/-0.11 nm 3914 14 1.854

Spectral Resolution *

Nominal Concentration 0.02 % viv Peak Trough Ratio SBW
Standard Wavelength (nm ) 268.66 266.69 1.38 2.00
UUC: Wavelength (nm) 268.2 266.2
Std Absorbance ( A) 0.4566 0.2780
UUC: Absorbance ( A) 0.413 0.299

* Calibration Marked " Not TISI Accredited " in this Certificate have been included for completeness.

The End of Certificate

38N Bumutrs DT Ta0 S
H Technology Limited
2533 oundtta/in 1919990 AW TUMS NTMIAINTLAT 10260
33 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: 166 2620 7000

Delivering Growth - in Asia and Beyond. CAL-FM-C06-16: 11 Mar 2024

&= DKSH
lunsadaudnmadasiadouanaan

taiilue: WO-00064379

afiandaciia: SPECTROPHOTOMETER i‘.u: DR6000 mnslauA3a: 1627845
ATFaY (51) ATRFDY (fiﬂ)
18 Mar 2025 umInsada 18 Mar 2025 WNELUG
iné | hing Und | bind
General
[m] 1. mwﬂwir\]m‘s’aa [m]
[m} 2. mmdreIn (Favlasa, malu-uaniadas) [m]
[m] 3. i Tin — a1 (On-Off Swicth) [m]
o O 4. 1una (Keypad) =]
[m] 5. Wae (Display, Screen Contrast) [m]
Specirophotometer
[m] [m] 6. uswéilvivh (Battery Backup) >= 2.5 VDC [m] [m]
[m] [m] 7. dnvyu@Eaneuanaiu (Wavelength Control) [m] [m]
[m] 8. AL (Wavelength Check) ] *
[m] 9. unavrflauss (UV < 3,000 hour) = [m] 13.5 Hours
[m] 0. wwAuinidiause (Visible < 5,000 hour) [m] 893.0 Hours.
[m] 1. ameiauaiadating (Carousel Module) [m]
pH Meter and Conductivity Meter
[m] [m] 12, @diaTnen ( Electrode and Connection Cable ) O O
[m] [m] 13.  sweudnsazaulu Electrode (Level KCI ) O [}
[m] [m] 14, dilaffuslae Electrode (Dust Protection Hood) [m] [m]
[m] [m] 15, anduaidaTvsn (Stand) [m] [m]
Turbidimeter
[m] [m} 16. é'lmwmju‘fldﬂﬂﬂ (No Sample) [m] [m]
O O 17, sefiunsdasdinizasud (>= 2.5 Tl 3.0) =] =]
Automatic titrator
[m] [} 18.  d@n Piston Burettes O ]
[m] [m] 19.  Function Rinsing and Dosing [m] [m]
[m] [m] 20,  smumesuusuazgUnsaulsznay [m] [m]

vibudw/nuuAi © * 656.1nm = 656.1nm

* 486.0nm = 485.7nm
Mr.Preecha Phooarsai

Service Engineer

i ooy mATuTal $ain
DKSH Technology Limiled
2533 QWA LI [wansTEN gYINAT 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Email thailand

Delivering Growth - in Asia and Beyond. CAL-FM-R31-03: 20 Jul 2022

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 e B
TEL.0-2717-3000-29 FAX.0-2719-9484 CAUIBRATION 0008

Certificate of Calibration  cert.no: 25tm10

Page.: 1 of 2
Equipment : DO Meter with Sensor | e iy Photchana .
Manufacturer : YsI p E

APPROVED BY
Model : 5000-115V
Serial No. :
erial No. 15E102796 NEXT CAL DATE....... .2.9/07/26

ID No. : RYG_EN0032
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

(Rayong Branch)
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 : M

Approved Signatory

() Chakrit Waewwanjua
(V) suwit Imjai
() Kunchit Promprat

Issue Date : 23 January 2025

The Uncertainties are for a pi y of app 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.




Equipment : DO Meter with Sensor Cert. No.: 25LM10
Condition As-Received :  Used Item Page.: 2 of 2
Reference : 2501-0600DSC-2
Procedure Used :-

Calibration were conducted using in-house calibrati CP-OTO1 ing to i with
Industrial Platinum T (IPRT ) into Te 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 )

Result of Calibration :- (*) Without Adjustment
Function : Temperature measurement.
This i was with sensor, S/N.: 15E100464
Calil i i uuc* Error Coverage
Point Depth Temperature T Factor
(c) (mm) () (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 %.

-00o-

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

Certificate of Testing

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
(V) Saithip Meangmai

Issue Date :

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

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

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 C i ique with Azide ification Method

Walalak Sirithean

Sulep

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 Calil Center, Te Promotion iation (Thailand-Japan).
Instruments Serial No. ID No. Certificate No. Due Date
1. Burette z 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 : Di Oxygen Meter Adj With Air 100 %

Dissolved Oxygen Probe No.: 15E100464

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

This report was certified only for the instrument we tested.It 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

-o0o-

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

N
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES .=
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

NSCTISITIS17025

TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Certificate of Calibration oFE Nz 2Ty

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

() Ponpan Paipim
() Suwit Imjai

(v/) Kunchit Promprat

Issue Date :

The

: 10of3

Low Temp. Incubator P
REVIEWBY .... %/fa/ﬁ o
Memmert
IPP750 APPROVED BY... I
V818.0084
01/05/26
RYG_ENO154 NEXT CAL DATE.........0.... 0500

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

A.Pluakdaeng,

Rayong 21140, Thailand

BOD Room

01 November 2024
01 November 2024
(26+10)°C
(50+30)%
(220£22)V

Krisda Malee

Vv\cLl

are fora

Approved Signatory

07 November 2024

of 95%

“This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.




Equipment : Low Temp. Incubator Cert. No.: 24TM1663
Condition As-Received :  Used Iltem Page: 20of 3
Reference : 2411-00020C-1
Procedure Used :-

Callibration were using p CP-0T02 based on TLAS G-20 according to direct
measurement method with Data isition which with i Te Detector ( RTD ).

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) Data Acquisition MY44073381 24LM73 TPA 18 May 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 )
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source

Equipment : Low Temp. Incubator Cert. No.: 24TM1663
Condition As-Received : Used Item Page: 30of 3
Reference : 2411-00020C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibrati uuc* uuc T Overall
Point | Setting | Reading stability iformi Variation| Factor
(°C) | (C) | (°C) (+°C) (C) (C) k
20.0 20.0 20.0 0.026 0.26 0.53 2
Calibratis Measured Tem_p_srature (°C) Uncertainty
Point Position
(°c) 1 | 2 | 3 [ a4 | 5 [ 6 [ 7 | 8 Toqef)| (+cC)
20.0 [ 20.071 [ 19.915 | 20.273 [ 20.179 | 19.977 | 19.782 [ 20.056 | 20.026 | 20.033 0.30

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

Fresh air setting : Close Environment during calibration Temperature stability : One-half of the greatest i i of at any one sensor.
— Beginning Finished Te i ity : The { i of at any sensors and the measured
. (°C) 24 25 temperature at the reference location which are observed at the same time or at as close an observation time as
REL.Humid. ( % ) 55 53 possible to ine the pattern or within the chamber under steady-state conditions.
2 4 [AC Supply ( Volt ) 220 221 Overall Variation : The Difference of the i and minimum throughout i
) <) UucC* : Unit Under Calibration
! o B tion : Ref. Std. Note : The reported uncertainty of measurement was included stability and excluded uniformity .
H OH/z ID.No.: The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
$ $ d 1RTD-2/1 factor k, providing a level of confidence of approximately 95 %.
74 2 1RTD-2/2
WE )’_L - / 3 22.01RTD-03 e
— 4 1RTD-2/4
W 5 1RTD-2/5
6 1RTD-2/6
7 23-01RTD-07
Probe Installation Details : Dimension of Chamber : 2 ARTD2/8
e 10 cm D= 0.60 o 9 (ref.) 23-01RTD-09
b= 10  cm w= 1.0 m
c= 10 cm H= 123
Capacity = 0.72 m*
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Bl
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
Equipment : Low Temp. Incubator Cert. No.: 24TM1663
Condition As-Received :  Used Iltem Page: 20f 3
Reference : 2411-00020C-1
Procedure Used :-
Calibration were using procedure CP-OT02 based on TLAS G-20 according to direct

Certificate of Calibration  cert No: 24miess

measurement method with Data Acquisition which with i Te
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) Data Acquisition MY44073381 24LM73 TPA 18 May 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 )

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Detector ( RTD ).

Equipment : Low Temp. Incubator “
REVIEWBY ......... %/fa/ﬁ F——
Manufacturer : Memmert
Model : IPP750 APPROVED BY I: G )
Serial No. : V818.0084
= 01/05/26
ID No. RYG_ENO154 NEXT CAL DATE............. 0500
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 :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :
() Ponpan Paipim

() Suwit Imjai
(/) Kunchit Promprat

Issue Date :

01 November 2024
(26+10)°C
(50+30)%
(220£22)V

Krisda Malee

Un CL i
Approved Signatory

07 November 2024

The inties are for a

ility of approxi 95%

“This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

Fresh air setting : Close Environment during calibration
Temp. (°C) 24 25
REL.Humid. ( % ) 55 53
2 4 AC Supply ( Volt ) 220 221
g 3
g™ Position : ngf'NS“"'
H HI2 o
S 8 1 1RTD-2/1
Z 2 1RTD-2/2
> W72’/?7B/zji° . / 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
Y/ 10 Yom o ok 9 (ref.) 23-01RTD-09
b= 10 cm w= 1.0 m
c= 10 cm H= 2 o
Capacity = 0.72 m*




Equipment : Low Temp. Incubator Cert. No.: 24TM1663
Condition As-Received : Used Item Page: 30of 3
Reference : 2411-00020C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibrati uuc* uuc T Overall
Point | Setting | Reading stability iformi Variation| Factor
(C) (C) ] (°C) (£°C) (C) (C) k

20.0 20.0 20.0 0.026 0.26 0.53 2

C. Measured Tem_p_srature (°C) Uncertainty
Point Position
(e) [ 1 T2 T3 T 4T 5 T 6 [ 7 [ 8 Joge)| (sc)

20.0 [ 20.071 ] 19.915 | 20.273 ] 20.179 | 19.977 | 19.782 [ 20.056 | 20.026 | 20.033 0.30

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

Temperature stability : One-half of the greatest i i of at any one sensor.
Te i ity : The i i of 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 ine the pattern or ity within the chamber under steady-state conditions.
Overall Variation : The Difference of the i and minimum throughout i

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

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 o M
TEL0-2717-3000-29 FAX 0-2719-9484 CAUBRATION 0008

Certificate of Calibration

; view Thanitalt,
Equipment : Low Temp. Incubator | REVIEW BY ........ o :
Manufacturer : Memmert p £ o

APPROVED BY K K
Model : IPP750
Serial No. : V818.0084 NEXT CAL DATE.....18/09/27.
ID No. : RYG_ENO0154
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch

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

factor k, providing a level of confidence of approximately 95 %. Location : BOD Room
-000- Received Order : 18 March 2026
Calibration Date : 18 March 2026
Ambient Temperature : (26+10)°C
Relative Humidity : (50+£30)%
AC Line Voltage : (220£22)V
Calibrated by : Preecha Hlahib
Approved by : KVY\C)“
Approved Signatory
() Chakrit Waewwanjua
() Suwit Imjai
(v/) Kunchit Promprat
Issue Date : 31 March 2026
The inties are for a ility of app 95%
This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
Equipment : Low Temp. Incubator Cert. No.: 26TM461 Equipment : Low Temp. Incubator Cert. No.: 26TM461
Condition As-Received :  New ltem Page: 20f 3 Condition As-Received : New Item Page: 30f 3
Reference : 2603-05020C-2 Reference : 2603-05020C-2
Procedure Used :- Result of Calibration :- (*) Without Adjustment
Callibration were using ion procedure CP-OT02 based on TLAS G-20 according to direct Function of UUC* Temperature Source
measurement method with Data Acquisition which with i Te Detector ( RTD ). Fresh air setting : Not Available
The temperature scale used was based on ITS-90. Calibrati uuc* uuc T Overall
ot CIICT R A TR Point | Setting |Reading|  stability iformity  [Variation| Factor
1.Iz::f:lemn::ts‘andard II"Smm"ems:erial No. Cert. No. Traceable Due Date (<) (<) (<) (220) () () X
——— _ —— —_— 20.0 20.0 20.0 0.019 0.19 0.34 2
1) Data Acquisition MY49023932 25LM121 TPA, 27 Jul 2026 —— =
2. This certificate is valid only to the item calibrated on date and place of calibration. & Msasursd Tem_p_srature (¢) Uncertainty
3. This measurement result is traceable to the International System of Unit maintained through : Boint Position
Remark : TPA : Technology Promotion Association ( Thailand - Japan ) (c) Ll I 2 I 3 I ! I L] I 6 I 24 I 8 I 9 (ref) (+C)

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available Environment during calibration
— Beginning Finished
Temp. (°C) 23 21
REL.Humid. ( % ) 37 33
2 4 AC Supply ( Volt ) 220 221
° °
! 8 o = tlon : Ref. Std.
" 2 ID No.:
$ 8 1 19-16RTD-01
Z 2 19-16RTD-02
TN j’_{ . / 3 19-16RTD-03
— 4 23-16RTD-04
W 5 19-16RTD-05
6 19-14RTD-06
7 21-16RTD-07
Probe Installation Details : Dimension of Chamber : a 16-16RTD:08
SLAY 10) \om oy ek 9 (ref.) 19-16RTD-09
b= 10  cm w= 1.0 m
c= 10 cm H= D

Capacity = 0.72 m*

20.0 [ 20.185 | 20.132 | 20.303 | 20.160 | 20.001 | 20.054 [ 19.983 | 20.060 | 20.163 0.30

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

Temperature stability : One-half of the greatest i i of at any one sensor.
Te i ity : The { i of 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 ine the pattern or ity within the chamber under steady-state conditions.
Overall Variation : The Difference of the i and minimum throughout i

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-




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  jlac-MRA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 0
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Al

NSC-TISI-TIS17025
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Certificate of Calibration CerenaRcooes

Page.: 1 of 2

Equipment : Burette

Capacity : 50 mL REVIEW BY .ﬂM/f“/ﬁ

Serial No. : = p@ﬂ“’
APPROVED BY : ,,

ID. No. : RYG_EN0216

Manufacturer : Witeg NEXT CAL DATE. 18/09/26

Made in : Germany

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

Rayong Branch
616/10 Moo 5 T.MaenamKoo, A.Pluakdaeng
Rayong 21140, Thailand

Ambient Temperature : (20 + 2.5) C
Relative Humidity : (50 £ 10) %
Barometric Pressure : 753 mmHg
Calibration Procedure : ASTM E 542 - 01
Calibrated by : Srisuda  Khamtha

Approved by : Z W7L

Approved Signatory
() Ponpan Paipim
(V) Chakrit Waewwanjua

Equipment : Burette Cert.No.: 25CG3668
Received Date : 16 September 2025 Page.: 2 of 2
Condition As-Received : Used Item

Calibration Date : 18 September 2025

Reference : 2509-0564DSC-3

Condition of this result of calibration

. Reference Standard Instruments :

Instruments Model Serial No. ID. No. Certificate No. Traceability Due date
1) Balance XP205 B134206712 140RC007  25MM296 TPA 16 July 2026
2) Humidity/Baro/Temp MHB-382SD  AM.42259 140EC016 25H1616 TPA 14 Aug 2026
3) Digital Tt HH376 140EC013 2511740 TPA 17 Jan 2026

This measurement result is traceable to SI Unit
The certificate is valid only to the item calibrated on date and place of calibration.

n

. True value is converted to true volume at the standard temperature of 20 C

w

Calibration result :

Nominal capacity Reading Uncertainty k
(mL) (mL) (+mL) Factor
10 10.0264 0.0082 2.00
25 25.0141 0.0087 2.00
50 49.9952 0.010 2.00

Remark mL = om’

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-
Issue Date : 19 September 2025
The Uncertainties are for a [ of approxi 95%
This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac=MRA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 77 NS
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 o Bt
TEL.0-2717-3000-29 FAX.0-2719-9484 CCALIBRATION 0008
CertNo.  25CH709/1
Page.: 20f3
Condition of this calibration result
. . o 1. Reference Standard Instrument
Certificate of Calibration Cert.No.: 25CH709/1 Instrument SerialNo. IDNo.  Cert. No. Due Date
Page.: 10of3 1) Document Process Calibrator 54030049 130RC116  24E2759 25 Aug 2025
This Certificate was issued to re place to the Certificate No.25CH709 2) Ref. Standard Thermometer 4982054 110RC044 241757 14 July 2025

Equipment : pH Meter

Manufacturer : Mettler Toledo REVIEWBY ...... Phd’d\ﬂx\ﬂs \
Model : SevenExcellence

Serial No. : B834291445 p&_-—-,

D No. : RYG_ENO152  |APPROVEDBY.

Condition As-Received: Used Item

Recelved Date : 120une 2025 |exrcarpate...... 18/12/26
Calibration Date : 18 June 2025

Reference : 2506-0407DSC-2

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

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

Ambient Temperature : (25 + 25) °C
Relative Humidity : (50 + 15) %
Calibration Procedure : In - house method :

- CP-CHS5 by direct measurement with DC voltage
standard and direct measurement with

certified reference material (CRM)

- CP-CHB8 by comparison with temperature standard

Calibrated by : Walalak Sirithean

Approved by :

Approved Signatory

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

Issue Date : 1 July 2025

The Uncertainties are for a confidence probability of approximately 95%

This certficate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

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

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

Functi V 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 mvV 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.: 3of 3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | ActualmV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement| factor
(mV) ) k
pH Electrode 4.007 4.006 181.1 0.0044 2.00
S/N.: 5211504 7.000 7.000 4.9 0.0084 2.00
10.010 10.007 -170.6 0.0066 2.00
Function : Temperature Measurement
(*) Without adjustment
This i was with T Probe;
- Model : InLabEXpert Pro-ISM
- Serial No. : 5211504
Dimension of probe
- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth : 100  mm.
Calibration Standard uuc* = Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (x°C) K
25.0 25.001 25.1 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 %.

-000-

i,
Y
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 555
CCORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 31
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %77~
it

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISLTIS17025
CALIBRATION 0008

Certificate of Calibration ce"‘"“‘::‘;f B

This Certificate was issued to replace to the Certificate No. 25E1979

Equipment : PH Meter
Manufacturer: Mettler Toledo
Model : SevenExcellence
Serial No.: B834291445

ID No.: RYG_EN0152

This certificate may not be reproduced other than in full,
‘except with the prior written approval of the head of
Corporate Services 3: Equipment Calibration and Testing

Condition As-Received: Used Item

Received Date: 12 June 2025 Services.
Calibration Date: 16 June 2025
Reference: 2506-0407DSC Submitted by:  ALS Laboratory Group (Thaitand) Co..Ltd. Rayong Branck

Ambient Temperature:  ( 23 + 2) °C
616/10 Moo 5, T.Maenam Khu, A Pluakdaeng,

Rayong 21140, Thalland

Relative Humidity: (50 £10) %

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

Condition of this result of calibration
1.Reference standards instruments :
Instrument Model Serial No. Certificate No. Due Date
1) Multi-Product Calibrator 5500A 6315011 25E1627 19 May 2026
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 :
Issue Date : 01 July 2025 [ 1Phalinee Prabpaipal

[V/] Nuntawat Khamchai

[ 1Pongsagom Boonyapom

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 Uncertaint
(mv) (mv) (mV) (xuv)

-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.

@’ SCG Metrology Center
SCI ECO Services Company Limited
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 NSC-TISI-TIS 17025
CALIBRATION 0244
Bangkok Tel : +668 9205 6851 , +669 81924 0059
Saraburi Tel : +669 8247 2360
Website : www.scieco.co.th  E-Mail : calibrate@scg.co.th

Certificate No. T252167 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cold Room )
Manufacturer : MODULAR

Model : IREVCOHCOO

Serial No. : C00351459

Customer Code : RYG_EN0184

ID No. T1939A5

Customer

ALS Laboratory Group (Thailand) Co.,Ltd. ( Rayong Branch)
616/10 Moo 5 T.Maenamkoo,
A.Pluakdaeng, Rayong 21140

Customer Location : ENVIRONMENT LABORATORY

Date of Receipt : 19 November 2025

Calibrated By : Sujjar Naknakred ( Site Calibration Manager )
Approved By B __'/ Boonchai Suriyawong (Site Calibration Manager)
Date of Issue ; (O10EC s

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

This is issued in with the itions of ion granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its ity to
and to the units of realized at the national standard laboratory. This certificate may not be

reproduced other than in full except with the prior written approval of the Metrological Center.

FM-TL06 102/27-03-68




Metrology Center
SCI ECO Services Company Limited

51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 NSC-VISETES 17025
CALIBRATION 0244

©/scG

Certificate No. T252167 Page 2 of 4

Calibration Report

Equipment : Chamber ( Cold Room )
Date of Calibration : 27 November 2025
Environment : Temperature : 24.7-25.6 °C

Line Voltage : 222.3-2263 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. This equipment was calibrated by insert nine standard thermocouples type T into its chamber |, the other one
standard thermocouples type T use for ambient . The calibration was done in dis
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
TC TYPET TNI161-TN170 T251760 17 October 2026
TC TYPET TN171-TN180 T251760 17 October 2026
DATALOGGER  34970A T261 T251760 17 October 2026

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 12 Minute At__3__°C
Fresh Air Damper [_JOpen [ |Min [ ] Medium [ ] Max
Close
Not Available
5. Adjustment :

() without adjustment ( X ) after adjustment

Pl

Approved By.

FM-TL07 102/27-03-68

Metrology Center
SCI ECO Services Company Limited

51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 D]

@/scG

Certificate No. T252167 Page 3 of 4

Calibration Report

[I5F
i
104 i 3A,
) i
8F 1 #
! ! v
i 1 K4
! i 7
! i
i,
i R
1Al 9A TN
7’
7’
4
e 1F
7’
7’
7’ ]
. |
7 1
+"2A 16E | 5A
S

N

"F

C=Centre, F=CentreofFace, A=Comer, E =CentreofEdge

1C = TNI161 11IF = TN171
2A = TNI162 12F = TN172
3A = TNI63 13A = TN173
4F = TNI164 14A = TN174
S5A = TNI65 15F = TNI175
6A = TNI166 16E = TNI176
7F = TNI167
8F = TNI168
9A = TN169
10A = TN170

Pk

FM-TLO07 102/27-03-68

Approved By,

Metrology Center
SCI ECO Services Company Limited

51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 NSC-TISLTIS 17028

CALIBRATION 0244

©ISCG

Certificate No. T252167 Page 4 of 4
Calibration Report

Measurement Results:

Average Standard Reading at each position (°C)
1c 27 3A aF A | 6A 7F oF 9 | 10
SEE—— TN161 | TN162 | TN163 | TN164 [ TN165 | TN166 | TN167 | TN168 | TN168 | TN170
3 259 | 280 | 294 | 286 | 305 | 344 [ 311 | 330 | 329 | 366
1F | 12F | 13A | 14A | 15F | 16E
TN171 | TN172 | TN173 | TN174 | TNI7S | TNI76
341 | 356 | 338 | 354 | 336 | 336
Chamber ( Cold Room ) Temperature Distribution
Reading (°C) Coverage
Setting (°C) Average (°C) C) | L C) 'C)
Min, Max Average Factor k
3.0 29,41 37 321 125 1.92 185 2.00

* 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 2 standard uncertainty multiplicd by a coverage factor k which for a t-distribution, providing
alevel of confidence of approximately 95 % .

End of Certificate.

Approved By. e :

FM-TL07 102/27-03-68

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 FAX. 0-2719-9484

Cert.No.: 25TW193
Page.: 1 of 2

Certificate of Testing

Equipment : DO Meter T
Manufacturer : Mettler Toledo REVIEW BY . M
Model : Seven2GO S9

Seraite-s o APPROVED BY... ... ¥ 4.

ID No. : RYG_FS0603

Received Date : 19 September 2025

Test Date : 22 September 2025 NEXT CAL DATE.... 22/09/26 T
Reference : 2509-0713DSC-3

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

616/10 Moo 5 T.MaenamKoo, A.Pluakdaeng,

Rayong 21140, Thailand

Temperature (25+5)°C

Humidity (50 £20) %

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Laboratory Condition :

Test Procedure :

Tested by : Walalak Sirithean

Approved by : SQJ/L‘{J

Approved Signatory

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

Issue Date : 25 September 2025




Cert.No.: 25TW193
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments :
This measurement result is traceable to the Intemational System of Unit through the reference standards

laboratory of Industrial Calibration Center, Te Promotion iation (Thailand-Japan).

Instruments 1D No. Certificate No. Due Date
1. Burette 130BU10 25CG1126 18 Mar 2027
2. Balance 110RC001 25MM316 02 July 2026

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.: 939508

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.20 8.21 0.0045

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

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ilac-MRA

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES N

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 o prr A
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Certificate of Calibration  cert.no: 2sLm14

Page.: 1 of 2
Equipment : DO Meter with Sensor
Manufacturer : Mettler Toledo
Model : Seven2GO S9
Serial No. : ©231550471
ID No. : RYG_FS0603
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

(Rayong Branch)
616/10 Moo 5 T. Maenam Koo, A. Pluakdaeng,
Rayong 21140 Thailand

Location : TPA On Site Calibration Laboratory
Received Order : 19 September 2025

Calibrated Date : 28 September 2025

Ambient Temperature : (26+10)°C

Relative Humidity : (50+£30)%

AC Line Voltage : (220+22)V

Calibrated by : Khit Ruttanaprapachai

Approved by : W

-o00o-
Approved Signatory
() Chakrit Waewwanjua
/) Suwit Imjai
() Kunchit Promprat
Issue Date : 30 September 2025
The L inties are for a pi of { 95%
This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac=MRA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 e
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
Equipment : DO Meter with Sensor Cert. No.: 25LM148
Condition As-Received :  Used Item Page.: 2 of 2
Reference : 2509-0713DSC-4
Procedure Used :- g . .
Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with Cel'tlfl Oate Of Callbratlon Cert.No.: 25CH845
Industrial Platinum Resi Tt (IPRT ) into T Bath. Page..  10f3
The temperature scale used was based on ITS-90.
Condition of this result of calibration Equipment : pH Meter
1. Reference standard instrument:- Manufacturer : Mettler Toledo P «’-4“ T
A REVIEW BY ) A .
Instrument Serial No, Cert. No, Traceable Due Date e 7y v
1) Digital Thermometer 2188080 251953 TPA 05 Sep 2026 )
2. This certificate is valid only to the item calibrated on date and place of calibration. Serial No. : €129171496 i 5
3. This measurement result is traceable to the International System of Unit maintained through : ID No. : RYG_FS0550 | APPROVED B fivinnnns
Remark : TPA : Technology Promotion Association ( Thailand - Japan ) Condition As-Received: Used Item
Result of Calibrati - (*) Without Adjustment . 18/07/26
Function : Temperature measuremelfl Received Date : 17 July 2025 NEXT CAL DATE...... 2 Xl
This instrument was connected with temperature sensor, S/N.: 939508 Calibration Date : 18 July 2025
L i vue* Error Uncertainty Coverage Reference : 2507-0561DSC-1
Point Depth Temperature = Factor B 3
ey ~ . > s 7 Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.
(C) (mm) (C) (C) (+C) k Rayong Branch
200 80 20006 0.094 016 2.00 yorg
616/10 Moo 5, T.Maenam Khu,

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-

A.Pluakdaeng, Rayong 21140, Thailand

Ambient Temperature : (25 + 25) °C
Relative Humidity : (50 + 15) %
Calibration Procedure : 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

Calibrated by : Walalak Sirithean

Approved by :
Approved Signatory

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

Issue Date : 21 July 2025

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than n full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Callbration and Testing Services.




Cert.No.: 25CH845
Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument
Instrument SerialNo. [DNo.  Cert.No. Due Date
1) Document Process Calibrator 54030049 130RC116  24E2759 25 Aug 2025
2) Ref. Standard Thermometer 3240076 60RC033 251394 01 Apr 2026

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

2. Certified Reference Materials  : The measurement results are traceable to S| 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 6.965 CPA chem 1066667 18 Jan 2026
pH 10.010 CPA chem 1114385 08 June 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
(+mV) k
pH mV mv pH
pH Meter 4.00 177.48 177 4.00 0.58 2.00
S/N.: C129171496 7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 -178 10.00 0.58 2.00

Cert.No.: 25CH845
Page.: 3of 3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | ActualmV | Uncertainty of | Coverage
Calibration Buffer Solution Reading | Reading |pH Measurement| factor
(mV) ) k
pH Electrode 4.007 4.02 167 0.0079 2.00
S/IN.: 4270655 6.965 6.97 -7 0.0099 2.00
10.010 10.01 -180 0.0092 2.00
Function : Temperature Measurement
(*) Without adjustment
This equi was with Te Probe;
- Model : InLabExpert Go-ISM
- Serial No. : 4270655
Dimension of probe
- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (c) (°c) (=c) (£°C) k
25.0 25.000 25.0 0.000 0.13 2.00
45.0 45.002 45.0 -0.002 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-

&z DKSH

Certificate of Calibration

wm
Equipment: CONDUCTIVITY METER Certificate No.: C24250274
Manufacturer: Thermo Scientific Job No.: WO-00096654
Model: Orion STAR A215 Issued Date: 3 December 2025
Serial No.: X58821 Page: 10f2
ID No.: RYG-EN0200
Condition of the item: ~ Normal

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

616/10 Moo 5 T.Maenamkoo,

A.Pluakdaeng, Rayong 21140, Thailand.

s Favons reviewsy .. holohava’

Environment Condition: Temperature 218 °C 0.5 °c

Relative Humidity 50.5 % o+ 1.8 %
Calibration Place: ALS Laboratory Group (Thaitand) Co.,Ltd. (Rayong Branch

{ Wet Chemistry ) 616/10 Moo 5 T.Maenamkoo,

A Pluakdaeng, Rayong 21140, Thailand.
Calibration By: Mr.Nattapat Rungrueang
Calibration Date: 1 December 2025
The Method Used: In house method, CAL-WI-49, base on ASTM D 1125-14 and D 5391-14
Traceability: This certificate is traceable to the SI Units maintained by CRM of NIST(SRM) through

CPA chem Co., Ltd. (ISO/IEC 17034) Certificate No. 1100180, 1135990, 1100182,
1066609

/=

(Mr. Udon Srichana)

Person in charge Authorized signatory

‘This certficate is issued the unils of measurement according fo the Intemational System of Units (S1). It provides traceability of measurement to intemational or
national standard or other recognized national standard laboratories,

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is determined in accordance with Evaluation of measurement data - Guide to the expression of uncertainty in
measurement (JCGM 100).

‘These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall not be
reproduced except In full without approval of DKSH Technology Limited.

oy

(Mr. Nattapat Rungrueang)

WSy oo mATuTa i

DKSH Technology Limitad

2533 U KUNIUIIIIN ANETUS NV HITAS 10260

2533 Sukhumvit Road, Bangehok, Phrakhanong, Bangkok 10260
Wabsie:

Delivering Growth - in Asia and Beyond CAL-FM-C24-10: 30 Jun 2025
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KSH

Certificate No.: C24250274 Page: 20f2
Calibration Results:
Manufacturer:  Thermo Scientific Model : ORION 013005MD Electrode Serial No.: YQ1-11982
Before Adjustment
Standard Unit Under Calibration Coverage Factor
- ) Correction Uncertainty ()
Conductivity Solution Reading (k)
25.000 uS/cm 27.29 wSfcm -2.290 wS/cm 2.00 0.28 uS/cm
84.047 uSlem 88.25 uS/cm -4.203 wSicm 2.00 0.68 uSicm
1413.5 uS/icm 1444 uS/em -30.5 uSicm 2.00 " uS/em
12.881 mS/cm 13.26 mS/cm -0.379 mS/cm 2.00 0.098 mS/cm
After Adjustment ; at  25.000 uS/cm, 84.047 uS/cm, 1413.5 pS/cm, 12.881 mS/cm
Standard Unit Under Calibration Coverage Factor
- } Correction Uncertainty (+ )
Conductivity Solution Reading (k)
26.000 uS/em 25.03 uSfem -0.030 uS/cm 2.00 0.28 uS/cm
84.047 uS/icm 84.06 wSlem -0.013 uS/cm 2.00 0.68 uS/cm
1413.5 uS/cm 1413 uSlcm 0.5 WS/cm 2.00 " uSicm
12.881 mS/cm 12.89 mS/cm -0.009 mS/cm 2.00 0.098 mSicm
The End of Certificate
uhin Ainosas onTulall e
OKSH T imites
2533 MusafEarin (TR0 AN TR MTATIOITIRS 10250
2533 Suknumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: 4662639 7000 Emai
Delivering Growth - in Asia and Beyond. AL I CoA 0 S0 Iun 2025




&= DKSH

Worksheet number: WO-00096654

Checklist for Conductivity Meter

Instrument type: Conductivity Meter Model: Orion STAR A215 S/N: X58821
Check (receive) Check (send)

01 Dec 2025 Checklist 01 Dec 2025 Note
Nommal | Defective Normal | Defective

= [m] 1. Integrity of the tools [m]

= [m] 2. Cleanliness of tools [m]

=] [m] 3. On-Off Swicth [m]

= [m} 4. Keypad O

a 5. Display, Screen Contrast O

= [m] 6. Electrode and Connection Cable [m]

O [m] 7.  Electrode (Dust Protection Hood) =] [m] -

= [m] 8.  Stand = [m]

Recommend :

Mr.Nattapat Rungrueang

Service Engineer

VAN Aunsion ntutal e
ilod

2533 QNN UV 1FHETONS IR 10260

NSCTISLTS 17025

Equipment : Digital Thermometer with Probe Certificate No. : C15251274
Manufacturer: Thermo Scientific Job No. : WO-00096654
Model: Orion STAR A215 Issued Date : 04 December 2025
Serial No.: X58821 Page: 1of2
IDNo.: RYG-EN0200

Condition of the item: ~ Normal

Customer : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
616/10 Moo 5 T.Maenamkoo, " T— P e
A.Pluakdaeng, Rayong 21140, Thailand. EREVIEW 8Y . h

|

2ot

Environment Condition:  Temperature: 30°C * 10°C APPROVED BY ez
X ity o .
Relative Humidity: ~ 55% + 25% NEXT GAL. DATE ... h l«u, .
Voltage: 220VAC =  10%
Calibration Place : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)

( Wet Chemistry ) 616/10 Moo 5 T.Maenamkoo,
A Pluakdaeng, Rayong 21140, Thailand.

Calibration By : Mr. Nattapat Rungrueang

Calibration Date : 01 December 2025

The Method Used : In house method, CAL-WI-69, by comparison with standard thermometer
Traceability : This certificate is traceable to the International System of Unit maintained by:

Quality Reborn Co.,Ltd. (QR)

g % ‘

(Mr. Nattapat Rungrueang) (Mr. Tweewong Thaithiang)
Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement
to International or national standard or other recognized national standard laboratories.

‘The measurement uncertainty stated s the expanded uncertainiy which is obtained from the standard uncertainty multipliad by the coverage
factor (k=2) to pravide a level of confidence of approximately 95%. It Is determined in accordance with Evaluation of measurement data - Guide o
the expression of uncertainty in measurement (JCGM 100).

These results may be affacted by deviations from specified conditions. The results relato only to the items tested, calibrated or sampled. The
report shall not be reproduced except n full without approval of DKSH Technology Limited.

i Gupnnatos eTuTal 1t
'DKSH Technology Limited
2533 onauap M Wt s

s nygwaIAS 10260

255 S R Brgork rvatanong,Beriok 0250 s B, Praiharons, Earg
Delivering Growth - in Asia and Beyond. CAL-FM-RS3-00: 8 Apr 2025 Delivering Growth - in Asia and Beyond. CAL-FM-G15-15: 30 Jun 2025
&= DKSH
Certificate No.: C15251274 Comection(©) C16261274 & DKSH
Page: 2of 2 1o Without Adjustment
standard
| Equipment I Certificate no | Cal. date I Next Cal. date I o8
| Digital Thermometer with Probe | QR252474 | 11August 2025 | 11 August 2026 | 0¢
04
Calibration Results: 02 (=]
Without Adjustment 00 =
Sensor Type: RTD Electrode Serial No. YQ1-11982 Channel: - |
Diameter (mm): 15 Length (mm): 120 Immersion (mm): 110 e
[calibrate Point,(°C)] STD. Reading (°C) | UUC. Reading (°C) [Correction of UUC (-CJ| Uncertainty (x °C) | 04
[ 250 [ 2am0 24.9 [ 0.060 | 0.20 | 06
-08
The End of Certificate %20 230 240 250 260 27.0 280
WCorrecion =Uncert () =Uncert () UUC. Reading (*C)

WA Binioaws e Tulad $1in
'DKSH Technology Limited

2533 ouusesin usnsunewn sl npmeAS 10260
12533 Sukhumuit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 26397000 Emai.

Delivering Growth - in Asia and Beyond. CAL-FM-C15-15: 30 Jun 2025

Delivering Growth — in Asia and Beyond.




% DKSH

luaTasaudnniatsslaingauug
(Digital Thermometer Checklist)

Equipment : Digital Thermometer with Probe Certificate No. : C15251274

Serial No. : X58821 Model : Orion STAR A215
Check Date Checlf before
delivery
1-Dec-2025 Tumansraida (Description) 1-Dec-2025 (‘;’;’:::g
Normal | Defective Normal | Defective
General

[m] [m] 1. a1l (Electric wire) [m]
[m] 2. Adaptor / Power supply 220 / 110 VAC =} [m]

(m] 3. m1svineu (On/Off Switch) [m]
= [m] 4. 15V (Selector Key) [m]
= [m] 5. vineuARINA (Display) ™) [m]
[m] o 6. wmimad (Battery) a [m] Wi
[m] 7. amwinedas (Equipment Body) = [m]
[m] 8. vhimduians (Sensor (In/Ex) a

Note :

Mr. Nattapat Rungrueang

Service Engineer

bin funuaiias ineTuTat doin

'DKSH Technology Lini

2533 s wweutsoan romws: Tows nmnITRS 10260

2533 Sukhumyil Road, Bangchak, Phrakhanong, Bangkok 10260
7000

Delivering Growth - in Asia and Beyond.

SARTORILS

S,
N
Accredited by
X
NSC-TISI-TIS 17025 ! NSC-TISI-TIS 17025
Calibration 0426 CALIBRATION 0426

Calibration certificate Calibration Certificate No. ~ 25BKLO003

Object Electronic non-automatic weighing instrument This calibration certificate documents the
traceability to national standards.

Uncertainties of measurements are taken into

Manufacturer Sartorius account when only statements of compliance
are made.
This certificate was prepared by Sartorius

Type MSU224S-100-DU Corporation in accordance to the current
ISO/IEC 17025:2017 standard and Sartorius.
Work Instruction (Method) SOP W 08,

Serial | QM Ident. no. 31709552 | RYG_EN0003 This certificate relate and apply this equipment

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

616/10 Moo 5 T.Maenam Khu, A.Pluak Daeng, REVIEW BY 7Za/r/'1fa/t/,
Rayong 21140, Thaland, B A4 do o TR

Order no. 2230

APPROVED BY
Number of pages 4

NEXT CAL DATE..... 20/02/26 .......
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
- /llh
Mr. Chonchai Inthana Kachen Lalee

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

Calibration certificate No.: 25BKL0003
Calibration Certificate

Calibration object

Single range instrument

Model MSU2248-100-DU
Serial Number 31709552

QM Ident. no | Inventory no. RYG_EN0003 | —
Maximum capacity (Max. load) 220.0000 g
Measured range 220.0000 g
Scale interval 0.0001 g

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 N ic Weighing

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 SI unit through TCS) 23 Aug 2025

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

Terr,perature at place of calibration | Temp. diff. 247°C10.3K
Tweights = Tplace

Measuring conditions The installation site is suitable. The device was levelled. Balance was
loaded up to Max before test.
Comments Humidity 62.3 %RH.

Measurement results | Measurement uncertainties

Repeatability Eccentricity

Test load (nominal): 10 g | 200 g Test load (nominal): 100 g
109 200 g Center 100.0000 g

1 10.0000 g 200.0000 g Front left 100.0000 g

2 10.0000 g 200.0001 g Back left 100.0001 g

3 9.9999 g 200.0000 g Back right 99.9999 g

4 10.0000 g 200.0000 g Front right 99.9999 g

5 10.0000 g 200.0001 g Maximum deviation from centric loading indication

6 9.9999 g 200.0000 g |&/ecc| max = 0.0001 g

7 10.0000 g 200.0000 g

8 10.0000 g 200.0000 g

9 10.0000 g 200.0000 g

10 10.0000 g 200.0001 g

5=000004g __ s=000005g

Error of indication

Testload Indication Error  Expansion factor Uncertainty  Uncertainty relative
L ! E k ue Urel(E)
0.0100g 0.0100g 0.0000g 2.00 0.00012g 12%
0.1000g 0.1000 g 0.0000g 2.00 0.00013 g 0.13%
05000 g 05000 g 0.0000g 2.00 000013 g 0.026%
1.0000 g 1.0000 g 0.0000g 2.00 0.00013 g 0013%
5.0000 g 5.0000 g 0.0000g 2.00 0.00013 g 0.0026 %
10,0000 g 10,0000 g 0.0000g 2.00 0.00013 g 0.0013 %
20,0000 g 20.0000g 0.0000g 2.00 000014 g 000068 %
50.0000 g 50.0000 g 0.0000g 2.00 0.00015 g 0.00029 %
100.0000 g 100.0001 g 0.0001 g 2.00 0.00018 g 0.00018 %
200,0000 g 200,0000 g 0.0000g 2.00 0.00028 g 0.00014 %
220.0000 g 220.0000 g 0.0000g 2.00 000032 g 0.00015 %
Maximum error of indication |Eimax = 0.0001 g

Urel(E) is the quotient of U(E) and test load L. The uncertainty of measurement U(E) is valid only if error £ is considered. You willfind reference notes on the.
uncertainty of measurement in use under: Appendix to the calibration certificate | Interpretation of measurement results.

Reference note: The reported expanded uncertainty of meastrement is stated as the standard uncertainty of measurement multplied by the documented
Expansion factor, determined in accordance with the Eutopean Calibration Guideline EURAMET cg-18, V4.0. There is a 85 % probability that the value of the
measurand will be in the assigned value range.

End of calibration certificate

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 3|4




Interpretation of measurement results | Appendix to the calibration certificate

Uncertainty of measurement in use

Device adjusted before measurement
Temperature deviation considered

Temperature coefficient considered

Yes
1.5 K (isoCAL active)
109K

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

Reference note The current ncerainy of measurement s caloulated by entering of the reading Rinta this formula. In relationtoths, thefe s o need for
correcton ofthe indcation sror. The reported expanded uncertainty of measurement s siated as the standard ungertainy of measurement mukiplied with a
Epantion faciol 61 3 Getermined I accordance wih the Eurapaan Caioaton Gurlehng EURAMET cortt, V4.0, There 1 & 65 % prabasiiy tha th vaius of the

SARTORILS

T,
NS

Accredited by

3
NSC-TISI-TIS 17025 ’ ' NSC-TISI-TIS 17025

Calibration 0426 CALIBRATION 0426

Calibration certificate Calibration Certificate No.  26BCIO066

measurand will be in the assigned value range. Object Electronic non-automatic weighing instrument This calibration certificate documents the
traceability to national standards.
Indication in % from max load Uncertainty Uncertainty relative
Ugw) Ugl(W)rel Uncertainties of measurements are taken into
™ 0000140 0.0063 % Manufacturer Sartorius account when only statements of compliance
: . are made.
25% 0.00032 g 0.00058 %
50 % 110.0000 g 0.00051 g 0.00046 % This certificate was prepared by Sartorius
Type MSU224S-100-DU Corporation in accordance o the current
5% 165.00009 0.00069g 0.00042 % w ISO/IEC 17025:2017 standard and Sartorius
100 % 220.0000 g 0.00088 g 0.00040 % Work Instruction (Method) SOP W1 08.
Graphic realization of the relative inty of | process Serial | QM Ident. no. 31709552 | RYG_EN0003 I:Iiys certiicate relate and apply this equipment
1000 safety factor
10 ] Customer ALS Laboratory Group (Thailand) Co. Ltd. (Rayong
100 5 Branch)
3
0, 2
1
616/10 Moo 5 T.Maenamkoo, A.Pluak Daeng,
1 Rayong 21140, Thailand. 7—: # /f
L] review sy LAl
() Order no. 278579
001, p&‘l“’
Number of pages 4 APPROVEDBY...... .0, .
0001,
o Date of calibration 03 Feb 2026 NEXT CAL DATE....... 03/02/27
1E05 oot [ ot 0 i ) o
]
Displayed example 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.
Process acouracy 1.00% The user is obliged to have the object recalibrated at appropriate intervals.
Safety factor 3 9 ) pprop :
Minimum sample weight 0.0380 g
Date of issue 03 Feb 2026 Approval of the Calibration Certificate Person in charge
Mr. Chonchai Inthana Chonchai Inthana
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 414 10310 Bangkok Version 6.7 Page 114
Calibration certificate No.: 26BCI0066 Calibration certificate No.: 26BCI0066
Calibration Certificate Calibration Certificate
Calibration object Adjustment Status
Single range instrument The measuring device was internally adjusted before the calibration.
Model MSU2248-100-DU Environmental and measuring conditions
Serial Number 31709552 Date of calibration 03 Feb 2026
Temperature at place of calibration | Temp. diff. 245°C 105K
QM Ident. no | Inventory no. RYG_EN0003 | — Tweights = Tplace i 10
Measuring conditions The installation site is suitable. The device is level. Balance was loaded up
to Max before test.
Maximum capacity (Max. load) 220.0000 g Comments Humidity 52.0 %RH.
Measured up to 220.0000 g P
Measurement results | Measurement uncertainties
Scale interval 0.0001g Repeatability Eccentricity
Test load (nominal): 10 g | 200 g Test load (nominal): 100 g
. . 109 200 g Center 100.0000 g
Place of calibration 1 10.0000 g 200,0000 g Front left 100.0000 g
Address According to page 1 2 10.0000 2000001 g Back loft 99.9999 9
3 10.0000 g 200.0001 g Back right 100.0000 g
Department | Cost center Laboratory Department. | - 4 10.0001 g 200.0001 g Front right 100.0000 g
Building | Floor — | 1st Floor. 5 10.0000 g 200.0001 g Maximum dfvlaﬂon from centric loading indication
6 10.0000 g 200.0000 g Alecc| max = 0.0001 g
Room Balance Room. 7 10.0000g 200.0000g
8 10.0000 g 200,0000 g
Maximum temperature variation at place of calibration 5K 3 7000009 20000009
10 10.0000 g 200,0000 g
. . 5=000003g _ s=0.00005g
Calibration procedure
EURAMET Calibration Guide No. 18, Version 4.0 (11/2015) - Guidelines on the Calibration of N ic Weighing Error of indication
Instruments Testload Indication Error Expansion factor Uncertainty  Uncertainty relative
L ! E k UE) Urel(E)
) 0.0100g 0.0100g 0.0000 g 2.00 0.00010 g 1.0%
Test equipment 0.1000g 0.1000g 0.0000 g 2.00 0.00013 g 0.13%
Test equipment type Test equipment ID Valid until 0.50009 0.5000 g 0.0000g 2.00 0.00013g 0.027 %
1.0000 g 1.0000 g 0.0000g 2.00 0.00013 g 0.013 %
Thermometer Testo 174H H/T250743 (Traceable to Si unit through ENTECH) 18 Nov 2026 5.0000 g 5.0000 g 0.0000 g 2.00 0.00014 g 0.0027 %
Testweight set OIMLRI11E2  Certificate No.M2508149S E2(Traceable to SI unit through TCS) 19 Aug 2027 100009 1000809 00w 2% 0000149 0001 %
est weight se ertiicate No. [E2(Traceable to Sl unit throug| ) ug 2000009 2000009 0.0000g 2.00 0000149 0.00071 %
50,0000 g 50.0001 g 0.0001 g 2.00 0.00015g 0.00030 %
100.0000 g 100.0000 g 0.0000g 2.00 0.00018 g 0.00018 %
200.0000 g 200.0000 g 0.0000 g 2.00 0.00028 g 0.00014 %
220,0000 g 220,0000 g 0.0000g 2.00 0.00032 g 0.00015 %
Maximum eror of indication |Elmax = 0.0001 g

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.7 Page 2|4

Urel(E) is the quotient of U(E) and testload L. The uncer'aml“ of measurement U(E) is vallg only f eror £15 considsted. You willing reference notes on the
uncertainty of measurement n uss under: Appendix o the caflbraton certficas | Interpretaton of measurerent e
Reference note: The reported expanded uncertainty of meas is s Randard Uncertainty of measurement multiplied by the documented
Eraraion ot e armmes i e ance wi T Europesn Catoraton Guelne EURAET ca15 VA There o2 55 % Wiokacity tha he vemve of e
measurand will be in the assigned value range.

End of calibration certificate

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.7 Page 3|4




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 Ug(W) Ugi(W) = 0.00013 g +3.65-10° - R

Reference note: The current uncertainty of measurement is calculated by entering of the reading R into this formula. In relation to this, there is no need for a
correction of the indication eror. The reported expanded uncertainty of measurement is stated as the standard ungertainty of measurement mufiplied with

@' SCG Metrology Center
SCI ECO Services Company Limited
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 NSC-TISI-TIS 17025
CALIBRATION 0264
Bangkok Tel : +668 9205 6851 , +669 81924 0059
Saraburi Tel : +669 8247 2360
Website : www.scieco.coth  E-Mail : calibrate@scg.co.th

Certificate No. T252169 age - . P: 1of 3
erifenseTe Certificate of Calibration we e

Expansiontororof 3 determined 1 cterdance i e lronsa Ctbiston Sidene EURAVET e Ve - Fhre ¥ 4 65 prakablty tat e value afthe Equipment : Liquid Bath ( Water )
Indication in % from max load Net indication Uncertainty Uncertainty relative Sy A T -,
Ugiw) Ugi(Wirel KT s L
1% 2.2000 g 0.00014 g 0.0063 %
25 % 55,0000 g 0,00033 g '0.00060 % Model : WNE29
50 % 110.0000 g 0.00053 g 0.00048 %
5% 165.0000 g 0.00073 g 0.00044 % Serial No. : L623.0105
100 % 2200000 g 0.00093 g 0.00042 %
Graphic realization of the relative i of | process Customer Code . RYG—ENOZZO
1000 Safety factor ID No. : T5650A5
10
10, N 5 L] Customer : ALS Laboratory Group (Thailand) Co.,Ltd. ( Rayong Branch)
3
" \ : L] 616/10 Moo 5 T.Maenamkoo,
1 A.Pluakdaeng, Rayong 21140
]
o, Customer Location : Wet Chemistry Lab
L Date of Receipt : 19 November 2025
oo, S Calibrated By : Sujjar Na}knakred ( Site Calibration Manager )
o Approved By 3 M / Boonchai Suriy g (Site Calibration Manager)
1ELS 0.0001 0001 on 01 1 ° 100
" Date of Issue 3 0 10EC 2075
Displayed example
Process accuracy 1.00 %
Safety factor 3 The uncertainties are for a confi probability of approxi 95%.
Minimum sample weight 0.0395g
This Certi is issued in with the of granted by the Thai Laboratory Accreditation
Scheme which has capability of th yandits ility to ized national standards
and to the units of realized at the national standard laboratory. This certificate may not be
reproduced other than in full except with the prior written approval of the Metrological Center.
Sartorius (Thailand) Co., Ltd. ®
129 Rama 9 Road, Huaykwang Verical "
10310 Bangkok Version 6.7 Page 414 FM-TLOG 102/27-03-68
@| SCG Metrology Center @, SCG Metrology Center
SCI ECO Services Company Limited SCI ECO Services Company Limited
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 Sc kTSt 51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 poc:Tiek Tie 47022
Certificate No. T252169 Page 2 of 3 Certificate No. T252169 Page 3 of 3

Calibration Report

Equipment : Liquid Bath ( Water )
Date of Calibration : 27 November 2025
Environment : Temperature : 255257 °C

Line Voltage : 221.8-2255 V
Relative Humidity :  55-65 %RH

Condition of this results of calibration :
1. This equi was calibrated by insert five
thermocouple type T use for ambient . The calibration was done in
to WIT36 ( based on ASTM E715-80 ( Reapproved 2022)).
All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .

detectors into its water bath , the other one

2. Reference Standard Instrument :
Instrument Model Instrument No. Certificate No. Due Date
RTD 100 OHM MI8 (CH1-CH5) T251758 17 October 2026
DATA LOGGER 34970A T261 T251758 17 October 2026
3. 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 I _Hour __3 Minute At_ 63 °C
5. Adjustment :

(X ) without adjustment () after adjustment

Approved By. M

FM-TLO07 102/27-03-68

Calibration Report

Side View Top View STD4 = ch4
STD3 =cH3
T ‘/Medium o Geometric Center (Reference point)
H D | immerson e depn=__6__em) E T o
................... (D=Medium level) w
l 5 sTD2 = | _cu2
stD1 = o~ @1 l STDS = s 2 @Al
L uuC 's fioor
@ 1~ 05 = Position of Working standards
- D = Medium level : 12 cm. Working space dimension: 59 X 35 X 14 (WxLxH)

-UUC 's medium: Water
- Working standards are located at 2.5 cm. away from each coner and walls.

Measurement Results:

Average Standard Reading at each position (QC )
Calibration Point CH-1 CH-2 CH-3 CH-4 CH-5
63 62.93 63.13 62.94 63.10 63.09
85 85.15 85.33 85.21 85.43 85.20
Liquid Bath ( Water ) Temperature Distribution
5 Reading (°C ) Average Stability Uniformity Uncertainty Coverage
Setting ( C) o ° B o
Min, Max | Average (c) @*C) *C) *C) Factor k
63.0 62.9,63.1 63.0 63.04 0.08 0.17 027 2.06
85.0 84.8,852 85.0 85.26 0.13 0.24 043 223

* 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 uncertainty multiplied by a coverage factor k which for a t-distribution, providing
a level of confidence of approximately 95 % .

End of Certificate.

Approved Byﬂ

FM-TLO7 102/27-03-68




NSCTISITIS 17025
e

Equipment:
Manufacturer:
Model:

Serial No.:
ID No.:
Condition of the item:

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method Used:
Traceability:

> -
(Mr. Nattapat Rungrueang)
Person in charge

&z DKSH

Certificate of Calibration

CONDUCTIVITY METER Certificate No.: C24250274
Thermo Scientific Job No.: WO-00096654
Orion STAR A215 Issued Date: 3 December 2025
X58821 Page: 10f2
RYG-EN0200

Normal

ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
616/10 Moo 5 T.Maenamkoo,
A Pluakdaeng, Rayong 21140, Thailand.

olcha

APPROVED BY .=

REVIEW BY

Temperature 218 °C 0.5 °C

Relative Humidit, 505 % % 18 %
Y NEXT CAL. DATE . Alaele

ALS Laboratory Group (Thaitand) Co.,Ltd. (Rayong Brancl
{ Wet Chemistry ) 616/10 Moo 5 T.Maenamkoo,
A Pluakdaeng, Rayong 21140, Thailand.

Mr.Nattapat Rungrueang
1 December 2025
In house method, CAL-WI-49, base on ASTM D 1125-14 and D 5391-14

This certificate is traceable to the SI Units maintained by CRM of NIST(SRM) through
CPA chem Co., Ltd. (ISO/IEC 17034) Certificate No. 1100180, 1135990, 1100182,

1066609

(Mr. Udon Srichana)
Authorized signatory

‘This certificate is issued the unils of measurement according fo the Intemational System of Units (S1). It provides traceability of measurement to intemational or
national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is determined in accordance with Evaluation of measurement data - Guide to the expression of uncertainty in

measurement (JCGM 100).

These results may be affected by deviations from specified conditions. The results relate only to the items tested, cailbrated or sampled. The report shall not be
reproduced except in full without approval of DKSH Technology Limited

WSy oo mATuTad St
DKSH Technology Limitad

2533 A KUI99IN AN TINS N9 MINAS 10260

2533 Sukhumit Rosd, Bangel

hak, Phrakhanong, Bangkok 10260

Delivering Growth - in Asia and Beyond.

CAL-FM-C24-10: 30 Jun 2025

&= DKSH

Certificate No.: C24250274 Page: 20f2
Calibration Results:
Manufacturer:  Thermo Scientific Model : ORION 013005MD Electrode Serial No.: YQ1-11982
Before Adjustment
Standard Unit Under Calibration Coverage Factor
Conductivity Solution Reading Somecion (k) Uncertainty ()
25.000 uS/cm 27.29 wSfem -2.290 wS/cm 2.00 0.28 uS/cm
84.047 uSlem 88.25 uS/cm -4.203 wSicm 2.00 0.68 uSicm
1413.5 uS/icm 1444 uS/cm -30.5 uSicm 2.00 " uS/ecm
12.881 mS/cm 13.26 mS/cm -0.379 mS/cm 2.00 0.098 mS/cm
After A H at  25.000 pS/cm, 84.047 pS/cm, 1413.5 pS/cm, 12.881 mS/cm
Standard Unit Under Calibration Coverage Factor
Conductivity Solution Reading Correction (k) Uncertainty ()
26.000 uS/cm 25.03 uS/cm -0.030 uS/cm 2.00 0.28 uS/cm
84.047 uS/icm 84.06 wSlem -0.013 uS/cm 2.00 0.68 uS/cm
14135 uS/cm 1413 uS/cm 0.5 WS/cm 2.00 " uSicm
12.881 mS/cm 12.89 mS/cm -0.009 mS/cm 2.00 0.098 mSicm
The End of Certificate

uhn finosias Tl i
Limited

DKSH Technology
12533 AR UTHRIWTIN AR TUS ATMBANAS 10260
2533 Suknumuit Road, Bangehak, Phrakhanong, Bangkok 10250

Phone: + 7000 Emai:

Delivering Growth - in Asia and Beyond.

CAL-FM-C24-10: 30 Jun 2025

&= DKSH

Worksheet number: WO-00096654

Checklist for Conductivity Meter

Instrument type: Conductivity Meter Model: Orion STAR A215 S/N: X58821
Check (receive) Check (send)

01 Dec 2025 Checklist 01 Dec 2025 Note
Nommal | Defective Normal | Defective

= [m] 1. Integrity of the tools [m]

= [m] 2. Cleanliness of tools [m]

= [m] 3. On-Off Swicth [m]

= [m] 4. Keypad [m]

a 5. Display, Screen Contrast (m]

= a 6. Electrode and Connection Cable m]

[m] [m] 7.  Electrode (Dust Protection Hood) [m] m] -

= [m] 8.  Stand = [m]

Recommend :

Mr.Nattapat Rungrueang

VN funoion rntutal e
Uimited

Service Engineer

2533 OUNARIN UYL AN TS RIMIIILAS 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2638 7000

Delivering Growth - in Asia and Beyond.

‘Websie:

CAL-FM-R53-00: 8 Apr 2025

s
Equipment : Digital Thermometer with Probe
Manufacturer: Thermo Scientific
Model: Orion STAR A215
Serial No.: X58821
IDNo.: RYG-EN0200
Condition of the item: ~ Normal

Customer :

Environment Condition :

Calibration Place :

Calibration By :
Calibration Date :
The Method Used :
Traceability :

&= DKSH

& Certificate of Calibration

Certificate No. : C15251274

Job No. : WO-00096654
Issued Date : 04 December 2025
Page: 10f2

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

616/10 Moo 5 T.Maenamkoo,

APluakdaeng, Rayong 21140, Thailand.

Temperature: 30°C #
Relative Humidity: 55 % E
Voltage: 220 VAC %

10°C
25 %
10 %

5

S e e S

REVIEW BY $

APPROVED BY .., ‘éé:" =

el

ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
( Wet Chemistry ) 616/10 Moo 5 T.Maenamkoo,
A Pluakdaeng, Rayong 21140, Thailand.

Mr. Nattapat Rungrueang
01 December 2025

In house method, CAL-WI-69, by comparison with standard thermometer
This certificate is traceable to the International System of Unit maintained by:

e

Quality Reborn Co.,Ltd. (QR)

oy

(Mr. Nattapat Rungrueang)

Person in charge

(Mr. Tweewong Thaithiang)
Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement
to International or national standard or other recognized national standard laboratories.

‘The measurement uncertainty stated s the expanded uncertainty which is obtained from the standard uncertainty multipliad by the coverage
factor (k=2) to pravide a level of confidence of approximately 95%. It Is determined in accordance with Evaluation of measurement data - Guide o
the expression of uncertainty in measurement (JCGM 100).

These results may be affacted by deviations from specified conditions. The results relato only to the items tested, calibrated or sampled. The
report shall not be reproduced except n full without approval of DKSH Technology Limited.

Wi faemnsuos wnTuTal $rkn
SH Technology Limitea

2533 0w Wmnsan wansTews nomsas 10260

2533 Sukhumvit Road, Bangchak,
Phono: +66 2639 7000  Emai,

Phrakhanong, Bangkok 10260
Website:

Delivering Growth - in

Asia and Beyond.

CAL-FM-C15-15: 30 Jun 2025




&% DKSH

Certificate No.: C15251274

&z bKsH

Correction ('C)
Page: 2of 2 o Without Adjustment
Reference standard equipment: ’
08
| Equipment | Certificate no | Cal. date l Next Cal. date I
| Digital Thermometer with Probe | QR252474 | 11 August 2025 | 11 August 2026 | 06
04
Calibration Results: 02 =
Without Adjustment 00 =
Sensor Type: RTD Electrode Serial No. YQ1-11982 Channel: - ‘ -
Diameter (mm): 15 Length (mm): 120 Immersion (mm): 110 e
[ calibrate Point.(C)[ STD. Reading (°C) [ UUC. Reading (C) [Correction of UUC (-CJ Uncertainty (+ °C) 0%
[ 2.0 [ 2400 | 24.9 [ 0.060 [ 0.20 | 06
-08
10
The End of Certificate 220 230 240 250 260 270 280
BWCorrecion =Uncert () =Uncert (§ UUC. Reading (°C)
whin Finodioy o TuTal diin
et Rm:mm:g;;r;ﬁ:m:ggxgx: preied Delivering Growth — in Asia and Beyond.
mone: +66 2630 7000 Emai.
Delivering Growth - in Asia and Beyond CAL-FM-C15-15: 30 Jun 2025
. SARTORILS
%z DKSH
"
i Accredited by sk
luasnsavdniniaiavliaingoungi I~
NSC-TISI-TIS 17025 et NSC-TISI-TIS 17025
(Digital Thermometer Checklist) Calibration 0426 CALIBRATION 0426
Equipment : Digital Thermometer with Probe Certificate No. : C15251274 Calibration certificate Calibration Certificate No.  26BCI0064
Serial No. : X58821 Model : Orion STAR A215
Object Electronic non-automatic weighing instrument This calibration certificate documents the
traceabilty to national standards.
Check before
Check Date deliver Uncertainties of measurements are taken into
L) - Manufacturer Sartorius account when only statements of compliance
1-Dec-2025 Tumsnsraida (Description) 1-Dec-2025 (Remark) are made.
N " This certificate was prepared by Sartorius
Normal | Defective Normal | Defective Type MCE2248-2500-U Corporation in accordance to the current
ISO/IEC 17025:2017 standard and Sartorius
General Work Instruction (Method) SOP W 08,
=] [m] 1. d@wu (Electric wire) [m] Serial | QM Ident. no. 38101399 | RYG_EN0163 Irr:liys certificate relate and apply this equipment
[m] 2. Adaptor / Power supply 220 /110 VAC = [m]
= (] 3. 19197 (On/Off Switch) [m] Customer ALS Laboratory Group (Thailand) Co. Ltd. (Rayong
Branch)
= [m} 4, Nn15vi9u (Selector Key) = [m}
= {m} 5. MHNRAUAAIHA (Display) =} ]
n o 616/10 Moo 5 T.Maenamkoo, A.Pluak Daeng,
o o 6. uumina3 (Battery) m] [m] il Rayong 21140, Thailand.
= o 7. amwinedas (Equipment Body) = [m] order no R REVIEW By 724,{/?“ /f//
(m] 8. vrimifwes (Sensor (In/Ex) [m] [m]
Number of pages 4 APPROVED BY

Note :

Mr. Nattapat Rungrueang

Service Engineer

Wi fumuorion mnTuTal 1

'DKSH Tachnol

2533 ouspn weean coawseTaus nqsmmnugs 10260

2533 Sukhumyil Road, Bangehak, Phrakhanong, Bangkok 10260
o

Phono: +66 2639 7000 Ema: Websto:

Delivering Growth - in Asia and Beyond.

Date of calibration 03 Feb 2026 NEXT CAL DATE.... 03/02/27

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 of issue 03 Feb 2026 Approval of the Calibration Certificate Person in charge

Mr. Chonchai Inthana Chonchai Inthana

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.7 Page 114




Calibration certificate No.: 26BCI0064

Calibration Certificate

Calibration object

Single range instrument

Model MCE2248-2500-U

Serial Number 38101399

QM Ident. no | Inventory no. RYG_EN0163 | —

Maximum capacity (Max. load) 220.0000 g

Measured up to 220.0000 g

Scale interval 0.0001 g

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 Calibration Guide No. 18, Version 4.0 (11/2015) - Gui on the Calibration of N ic Weighing
Instruments
Test equipment
Test equipment type Test equipment ID Valid until
Thermometer Testo 174H H/T250743 (Traceable to Si unit through ENTECH) 18 Nov 2026
Test weight set OIML R111 E2 Certificate No.M2508149S ,E2(Traceable to SI unit through TCS) 19 Aug 2027
Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.7 Page 2|4

Calibration certificate No.: 26BCI0064
Calibration Certificate

Adjustment Status

The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions

Date of calibration 03 Feb 2026

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

25°C|0.5K
The installation site is suitable. The device is level. Balance was loaded up
to Max before test.

Comments Humidity 49.0 %RH.

Measurement results | Measurement uncertainties

Repeatability Eccentricity
Test load (nominal): 10 g | 200 g Test load (nominal): 100 g
109 200 g Center 100.0001 g
1 10.0000 g 200,0000 g Front left 100.0002 g
2 10.0000 g 199.9999 g Back left 100.0002 g
3 10.0000 g 200.0000 g Back right 100.0000 g
p) 10.0000 g 200,0001 g Front right 100.0000 g
5 9.9999 g 199.9999 g Maximum deviation from centric loading indication
6 10.0000 g 200.0000 g |A/ecc| max = 0.0001 g
7 10.0000 g 199.9999 g
8 10.0000 g 200,0000 g
9 9.9999 g 200.0001 g
10 10.0000 g 200,0000 g
5=000004g _ s=0.00007 g
Error of indication
Testload Indication Error Expansion factor Uncertainty  Uncertainty relative
L ! E k UE) Urel(E)
0.0100g 0.0100g 0.0000g 2.00 0.00012 g 12%
0.1000g 0.1000g 0.0000 g 2.00 0.00017 g 017 %
0.5000 g 0.5000 g 0.0000g 2.00 0.00017 g 0.034 %
1.0000 g 1.0000 g 0.0000g 2.00 0.00017 g 0017 %
5.0000 g 5.0000 g 0.0000g 2.00 0.00017 g 0.0034 %
10,0000 g 10,0000 g 0.0000 g 2.00 0.00017 g 0.0017 %
20,0000 g 20,0000 g 0.0000g 2.00 0.00018 g 0.00088 %
50.0000 g '50.0000 g 0.0000g 200 0.00018 g 0.00037 %
100.0000 g 100.0001 g 0.0001 g 2.00 0.00021 g 0.00021 %
200.0000 g 200.0000 g 0.0000 g 2.00 0.00030 g 0.00015 %
220,0000 g 220,0001 g 0.0001 g 2.00 0.00034 g 0.00015 %

[Elrmax = 0.0001 g

Urel(E) is the quotient of U(E) and testload L. The uncer'aml“ of measurement U(E) is vallg only f eror £15 considsted. You willing reference notes on the
uncertainty of measurement n uss under: Appendix o the caflbraton certficats | Interpretaton of measurerent e

Reference note: The reported expanded uncertainty of meas Randard Uncertainty of measurement multiplied by the documented

e raraion ot e armmes i e ance wi T Europesn Catoraton Guelne EURAET ca 15 VA There o2 55 % Wiokacity ina he vetve of e
measurand will be in the assigned value range.

End of calibration certificate

Maximum error of indication

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.7 Page 3|4

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 Ug(W)

Ugl(W) =0.00017 g + 4.25 - 10 - R

Metrology Center
SCI ECO Services Company Limited
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260
Bangkok Tel : +668 9205 6851 , +669 81924 0059
Saraburi Tel : +669 8247 2360
Website : www.scieco.coth  E-Mail : calibrate@scg.co.th

Certificate No. T251530 Page 1 of 3

Certificate of Calibration

Reference note The current ncerainy of measurement s caloulated by entering of the reading Rinta this formula.In relation toths, thefe s o need for
correction of the indication eror. The reported expanded uncertainty of measurement is stated as the standard ungertainty of measurement mutt th a
Epantion faciol 6 3 Getermined I accordance wih the Eurapaan Caioaton Gurlehng EURAMET cortt, V4.0, There 1 & 65 % prabasiiy tha th vaius of the

measurand will be in the assigned value range.

Indication in % from max load Net indication Uncertainty Uncertainty relative
Ugw) Ugl(W)rel
1% 2.2000 g 0.00018 g 0.0082 %
25% 55.0000 g 0.00040 g 0.00073 %
50 % 110.0000 g 0.00064 g 0.00058 %
75% 165.0000 g 0.00087 g 0.00053 %
100 % 220.0000 g 0.0011g 0.00050 %
Graphic realization of the relative of | process
1000 safety factor
10
it 5 [ ]
3
2 []
0,
1
1
2]
o1
001,
0001, \\1;
00001,
1E05 oot (17 ot 0 i o o
]
Displayed example
Process accuracy 1.00 %
Safety factor 3
Minimum sample weight 0.0507 g
Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.7 Page 414

Equipment : Chamber ( Oven)
Manufacturer : MEMMERT F

[ REVIEW BY ...
Model : UF110 f

§ APPROVED BY ; At/&"‘
Serial No. : B416.2420 i |

f'ww caL oare J0[0% &
Customer Code : RYG_EN0012 = -
ID No. : T6444A5
Customer : ALS Laboratory Group (Thailand) Co.,Ltd. ( Rayong Branch)

616/10 Moo 5 T.Maenamkoo,
A.Pluakdaeng, Rayong 21140

Customer Location : ENVIRONMENT LABORATORY

Date of Receipt : 3 September 2025
Calibrated By : Sujjar Naknakred (Site Calibration Manager )
Approved By E %lﬂ Boonchai Suriyawong (Site Calibration Manager)
Date of Issue : 17SEP s
The inties are for a confid probability of approxi 95%.
This Certificate is issued in with the of granted by the Thai Laboratory Accreditation

Scheme which has assessed the measurement capability of the laboratery and its traceability to recognized national standards
and to the units of realized at the national standard laboratory. This certificate may not be
reproduced other than in full except with the prior written approval of the Metrological Center.

FM-TL06 102/27-03-68




@‘ ] SCG Metrology Center
SCI ECO Services Company Limited

51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 NSC-TISI-TS 17028

CALIBRATION 0244

Certificate No. T251530 Page 2 of 3

Calibration Report

Equipment : Chamber ( Oven )

Date of Calibration : 10 September 2025

Environment Temperature : 35.7-36.6 °C
Line Voltage : 226.8-233.7 V

Relative Humidity : 55-65 %RH

Condition of this results of calibration :
1. This equi was calil by insert nine

detectors into its chamber , the other one
resistance thermometer detector use for ambient . The calibration was done in according
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 [nstrument :
Instrument Model Instrument No. Certificate No. Due Date
RTD 100 ohm 30-(CH1-10) T242203 9 November 2025
DATA LOGGER  34970A T47 T242203 9 November 2025

-

This certificate is traceable to :
te of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244,
. Condition of calibrated item : good
Equipment Description :
Time Constant 3 Houwr __29 Minute At__104 °C
Fresh Air Damper [X]Open  [X]Min D Medium [_] Max
D Close
[CINot Available

National Insti

N

o

. Adjustment :
() without adjustment ( X) after adjustment

Approved By_—?tvléﬂ—

FM-TLO7 102/27-03-68

Metrology Center
@' SCG SCI ECO Services Company Limited

51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 NSC-TISI-TIS 17025

CALIBRATION 0244

Certificate No. T251530 Page 3of 3

Calibration Report

n-ﬂ" 30-CH8
[
30-CHS 30-CH§,
[«—— Chamber Edge
30-CHY
Q
H 30-CH3
- 30-CH4
/2
o il °
30-CHI 30-CH2
e
) e D
<ar >

w

Remark :  Inteal Dimensions of Chamber : W (Width) = 56 cm. , H (Height) = 48 cm. and D (Depth) = 40 cm.
Size of Installed Standard sensor number 30-CH1 to number 30-CH8: a=5cm. b=5cm.and c=5cm.
Size of Installed Standard sensor number 30-CH9 : W/2 = 56 cm./2 , H/2 = 48 cm./2 and D/2 = 40cm./2

Measurement Results

Average Standard Reading at each position (°C)
Calibration Point 30-CH1 30-CH2 30-CH3 30-CH4 30-CHS 30-CHE 30-CH7 30-CH8. 30-CH9
104 104.02 10370 104.01 104.16 104.11 104.08 104.01 10433 10361
180 180.67 178.78 180.38 179.85 179.16 180.27 180.98 181.04 179.49
Chamber (Oven ) Temperature Distribution
Reading (C) Coverage
Setting °C Average (°C) | Stability (£°C) | Uniformity (°C) Uncertainty (£ °C )
Min , Max Average Factor k
104.0 103.9,104.1 104.0 104.00 008 061 0.42 200
180.0 179.9,180.1 180.0 180.07 021 151 052 200

* The quoted uncertainty exclude "uniformity’

result apply only the i 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 uncertainty multiplied by a coverage factor k which for a t-distribution, providing

End of Certificate.
Approved By. M

FM-TL07 102/27-03-68

alevel of confidence of approximately 95 %

5 | SCG Metrology Center
SCI ECO Services Company Limited
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260
Bangkok Tel : +668 9205 6851 , +669 81924 0059
Saraburi Tel : +669 8247 2360
Website : www.scieco.coth  E-Mail : calibrate@scg.co.th

Certificate No. T251529 Page 1 of 3

Certificate of Calibration

Equipment : DIGESTION UNIT
Manufacturer : Gerhardt, 7
| REVIEW BY
Model : KT-20S F
[ APPROVED BY ZQ% =
Serial No. : 572021009 i }
et oa, oare 01209
Customer Code : RYG_ENO0188 E
ID No. : T6452A5
Customer 1 ALS Laboratory Group (Thailand) Co.,Ltd. ( Rayong Branch)

616/10 Moo 5 T.Maenamkoo,

A.Pluakdaeng, Rayong 21140

Customer Location : ENVIRONMENT LABORATORY

Date of Receipt : 3 September 2025

Calibrated By : Sujjar Naknakred ( Site Calibration Manager )

Approved By 3 M I Boonchai Suriyawong (Site Calibration Manager)
£P 1005

Date of Issue s 118

The inties are fora probability of approxi 95%.

This is issued in with the itions of granted by the Thai Laboratory Accreditation

Scheme which has assessed the measurement capability of the laboratory and its to | dard:

and to the units of realized at the national standard laboratory. This certificate may not be

reproduced other than in full except with the prior written approval of the Metrological Center.

FM-TL04 102/27-03-68

Metrology Center
@®/scG e
SCI ECO Services Company Limited

51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260

Certificate No. T251529 Page 2of 3

Calibration Report

Equipment : DIGESTION UNIT
Date of Calibration : 10 September 2025
Environment : Temperature : 21.7-24.3 °c

Line Voltage :  226.9-2321 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. This equipment was calibrated by insert four standard thermocouples type S into its chamber , the other one

thermocouple type T use for ambient Ire . The calibration was done in according
to WI-T10.
2. Reference Standard Instrument :
Instrument Model Instrument No. Certificate No. Due Date
TC Type S M20A1-(CH1-CH4) T250750 14 May 2026
DATA LOGGER 34970A T261 T250750 14 May 2026
3. 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 46 Minute At 380 °c
Fresh Air Damper [ ]Open [ Min [ Medium  [] Max
[CIctose
[X]Not Available
5. Adjustment :
( X ) without adjustment () after adjustment

ooveasy, I AL

FM-TLOS 102/27-03-68




©/SCG

Metrology Center
SCI ECO Services Company Limited

51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260

Certificate No. T251529

Calibration Report

Page 3 of 3

M20A1-CHL M20A1-CH2
Hole 17 Hole 18
- .

M20A1-CH3
Hole 19

M20A1-CH4
Hole 20
- o

M20A1-CHL
Hole 13

M20A1-CH2
Hole 11

M20A1-CHa
Hole 16

M20A1-CH3
Hole 15
3

A=)

B

L)

M20A1-CH3
Hole 11
)

M20A1-CH4
Hole 12
=

M20AL-CHL M20A1-CK2
Hole 9 \ Hole 10
>
M20A1-CH2
Hole &

| I

M20A1-CHA
Hole 8
<>

20A1-CH1
Hole 5
N20A1-CHL 20A1-CH2
Hole 1 Hole 2
o =

A moar-cns )
Hole 3

M20A1-CH4
Hole 4

RYG_EN0224

®2025 by Agilent Technologies Agilent CrossLab Compliance Services

Certificate of System Qualification
ES-IQ

System ID: MY2530CQ06
Organization Name: ALS Laboratory Group (Thailand) Co,Lt¢

Organization Location: 616/10 Moo 5, T. Mae Nam Khu, A. Pluak Daeng, Rayong. 21140

Date: August 22, 2025 3:25:12 PM REVIEW BY Thanitolts
EQP Name: AgilentRecommended
EQP Revision: ES.02.50

20 Avq fo2b
Overall Qualification Status: Pass NEXT CAL. DATE . AL

DISPLAY

Measurement Results

CONTROL (FRONT)

CalPoint| Setting | Reading | STD.

Position of Stardards at Block

Purchase Order Details

Overall Test Status Completed

Preparation and Installation Details

WzoA1- | m2oA1-
(<) (c) (<) Reading cH1 cHz
Hole 1 | Hole 2

M20a1- | M20a1- | M20A1- | M20a1-

cH3 cHa cHL cHz
Hole 3 | Hole 4 | Hole s [ Hole &

N20A1- | M20A1- | M20A1- | w20A1-

cH3 cHa cHL cH2
Hole 7 | Hole 8 | Hole 9 [ Kole 16

Overall Test Status Completed
Documentation
Overall Test Status Completed .

Max<c | 3812 | 3805

3810 | 3810 | 3792 | 3808

3813 | 3777 | 3828 | 3815

min’c | 3807 | 3800

3804 | 3805 | 3786 [ 3801

3809 | 3772 | 3819 | 3809

Product Quality Assurance Details
Overall Test Status Completed

380 360 360
Averagec [ 3810 | 380.3 | 3807 | 3808 | 3789 | 3804 | 3811 | 3775 | 3824 | 3812
stabilty 2°c| 0.3 03 0.3 02 0.3 03 02 0.2 05 0.3
CalPoint| Setting | Reading | STD. ion of Stardards at Block

w20m1- | w2oa1-
(c) | co ©c) | Reading

M20a1- | M20a1- | M20a1- | M20a1-

M20A1- | M20A1- | M20A1- | MzoA1-

cH3 cHa. cH cH2 cH3. cHa cHL cH2 cH3 cHa
Hole 11 | Hole 12 | Hole 13 [ Hole 14 [ Hole 15 | Hole 16 | Hole 17 [ Hole 18 | Hole 19| Hole 20

max | 3825 | 3772

3787 | 3788 | 3785 | 3799

3833 | 3810 | 3824 | 3811

Min% | 3817 | 3765

3785 | 3785 | 3781 | 3795

3827 | 3806 | 3816 | 380.4

380 360 360
average®c | 3821 | 3768 | 3786 | 3787 | 3783 | 3797 | 3830 | 3808 | 3820 | 3808
Stability +°C 0.4 04 01 02 02 0.2 03 02 04 04

The expanded uncertainty of temperature measurement was + 1.8

The calibration result apply only the above calibrated item.

The resuilt of test was found accurzte as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty muliplied by a coverage factor k=2 , providing

a level of confidence of approximately 95 % .

End of Cerificate.

Approved BY-L

FM-TL05 102/27-03-68

Startup

Overall Test Status Pass

Date: August 22, 2025 3:25:12 PM
System ID: MY2530CQ08

Page1/5

© 2025 by Agilent Technologi

Instrument Details
Purpose

This section describes the as found system configuration.
Detaiis

Spectrometer 1

Manufacturer Agilent Tech
Name 5800 VDV
Model Number GB018A

Sample Introduction

Ag

nologies

ilent CrossLab Compliance Services

Double pass glass cyclonic spraychamber and seaspray nebulizer

Serial Number MY2530CQ06
Firmware Revision 6599
Chiller 1
Manufacturer Agilent Technologies
Name Other Unspecified
Other Unspecified Name Recirculating Chiller
Model Number Other Unspecified
Other Unspecified Model Number GB496A
Serial Number 2506-00251
Autosampler 1
Manufacturer Agilent Technologies
Name sPs4
Model Number GB410A
Serial Number AU252321415
Switching Valve Accessory 1
Manufacturer Agllent Technologies
Name AVS 7
Model Number GB495
Serial Number MY2530MR06
Date: August 22, 2025 3:25:12 PM
System ID: MY2530CQ08

Page2/5

®2025 by Agilent Technologies

Agllent CrossLab Compliance Servi

Electronic Signature

Purpose

This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document,
including attachments. The ACE sign-off is an electronic signature that requires two distinct identification components: unique username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an
electronic signature. As a trained official operator, the Agilent representative has a unique password and logon to access ACE and
electronically sign this document. (Other e-signatures can be applied to this document using a Document Content Management or other
suitable method defined in your data access and control procedures.)

Details
Full Name of Signer: Panthep Kurasathain
Logged On User Name: panthep_kurasathain@agilent.com
August 22, 2025

Executed protocol and published this original version of document

Signature Creation Date:

Reason for Signature:

ACE Self Qualification Status

The installed version of ACE used to deliver this service passed qualification; the results conform with expected values. The self
qualification summary report is available in the session folder location SDS\ClearStore\AceSelfQualification.

Regulatory Disclaimer

This document provides a protocol to verify and record instrument configuration and evidence of proper operation. It has been prepared from our
of appl N as i

practices. The document is designed to provide an important component of a complete
‘compliance package. Validation depends upon many factors and use of this protocol alone does not assure compliance. Agllent Technologies makes
no promises or representations as to its sufficiency for any specific regulatory program.

Warranty

Agilent Technologies makes no warranty of any kind to this material, including but not limited to, the implied warranties or merchantability and fitness
for & particular purpose. Agilent shall not be liable for ained herein or for incidental damages cl
with the furnishing, performance, or use of this material.

Date: August 22, 2025 3:25:12 PM
System ID: MY25300Q06
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©2025 by Agilent Technologies Agilent CrossLab Compliance Services
User Narme: panthep_kurasathain System 1d: MY2530CQ06
Report Generated by Hostname: AG-5CG31654RX Prin Date: August 22, 2025 3:25:14 PM

IQHW ALS 5800 22Aug25 Transaction log :

Time Transaction  Activity ‘Type of Transaction Optional Information
State Performed

August 22, 2025 30531 Audit SessionCreated  Session Hos! Name:

2] AG-5CG31654RX, Drive

‘Serial Numoer: ECFEA4ED

August 22, 2025 30531 start Configuration ~ Session None

August 22,2025 305:31  Audit Entitiemont Licensing Useris FieldEngineer and
M ‘does notrecuire an unlock
coce

August 22,2025 31240 Audit Eaploaded Session EQP detals for primary.

PM tachniqus [€s] -
File pat:
[ProtocoPacks/Es/Configurali
0ns/02.50/€5.02.50.e0pl,
EQP File Name:
[E5.02.50.eqp), EQP Name:
IAgilentRocommended] Proto
ol Revision [Es.02.50}

August 22,2025 31243 End Configuration ~ Session None

August 22,2026 31254 start Qualfication~ Session o

PM

August 22,2025 31255 start Execution Fuchase Order Details None

Pu Purchase Order

August 22,2028 31354 start Execution Proparation and Installaion  None

P Details : Preparation

August 22, 2025 31385 End Execution Purchase Order Detaits Run Count: 1
Purchase Order

August 22,2025 31422 start Execution Documentation : Documentation None

August 22,2026 31423 End Execution Preparation and Installaion  Run Count: 1

Details : Preparation

Page 1/2

Date: August 22, 2025 3:25:12 PM
System ID: MY2530CQ06
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©2025 by Agilent Technologies Agilent CrossLab Compliance Services

User Name: panthep_kurasathain System Id: MY2530CQ08
Report Generated by Hostname: AG-5CG31654RX Print Date: August 22, 2025 3:25:14 PM
IQHW ALS 5800 22Aug25 Transaction log :
Time. Transaction  Activity Type of Transaction Optional Information
state Performed
August 22,2025 31444 start Execuion Product Qually Assurance  None
2 Detais : Quality Assurance
August 22,2025 31444 End Execution Documentation : Documentation Run Count : 1
M
August 22,2025 311486 start Execution Startup : Startup. Nore
M
August 22,2025 314557 End Execution Product Qualiy Assurance  Run Count ; 1
Py Details : Quaily Assurance
August 22,2025 31504 End Execulion Startup : Startup Run Gount: 1
M
August 22, 202531510 End Qualification ~ Session [
M
August 22,2025 3:15:10  start Reporing Session None
M
August 22,2025 32341 Audit Reporting Session Report Generated
PM Centficate
August 22,2025 324110 Audit Reporting Session Repor Gonoratod : Roport
Page2/2
Date: August 22, 2025 3:25:12 PM
System ID: MY2530CQ06
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@’ SCG Metrology Center
SCI ECO Services Company Limited
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260
Bangkok Tel : +668 9205 6851 , +669 81924 0059
Saraburi Tel : +669 8247 2360
Website : www.scieco.co.th  E-Mail : calibrate@scg.co.th

Fertificate No:T251060 Certificate of Calibration Page 1 of 6
Equipment : Hot Block

Manufacturer : environmental express

Model : SC196

Serial No. : 2025CECW6557 !
Customer Code : RYG_EN0227 (}te"ﬂl% ‘;
ID No. : T6795A5

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

616/10 Moo 5, T.Maenamkoo, A.Pluakdaeng,
Rayong 21140
Customer Location : Laboratory
Date of Receipt : 29 October 2025
Calibrated By Bognchai Suriyawong ( Site Calibration Manager )
Approved By $ ‘{b / Sujjar Naknakred (Site Calibration Manager)

Date of Issue . ANV 205

The inties are for a probability of approxit 95%.

This Certificate is issued in with the of granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its i i ional stand:

and to the units of realized at the ing national standard laboratory. This certificate may not be

reproduced other than in full except with the prior written approval of the Metrological Center.

FM-TL04 102/27-03-68

Metrology Center
@ ’ SCG SCI ECO Services Company Limited

51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260

Certificate No. T251980 Page2 of 6

Calibration Report

Equipment : Hot Block
Date of Calibration : 4-5 November 2025
Environment : Temperature : 24.4-25.9 °C

Line Voltage :  221.4-2252 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :
1. Thisequipment was calibrated by insert 20 standard thermocouples type T into its chamber , the other one

standard thermocouples type T use for ambient . The calibration was done in
to WI-T20. 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
TC TYPET TN91-TN100 T242036 3 December 2025
TC TYPET TN101-TN110 T242036 3 December 2025
DATA LOGGER  34970A Ti21 T242036 3 December 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 - Hour 40 Minute At _ 95 °

C
Fresh Air Damper [_] Open [IMin I:l Medium El Max
|:|Close
[X]Not Available

o

. Adjustment :
( X ) without adjustment () after adjustment

Approved By.

FM-TLOS 102/27-03-68




@| SCG Metrology Cenier @| SCG Metrology Center
SO ECO Services Company Limited SCI ECO Services Company Limited
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260
Certificate No.T251980 Page 3 of 6

alibration Report Certificate No. T251980 Calibration Report Page 4 of 6

Measurement Results

TN96 TN97 TN103
H.86 H.87 H.93

Average Standard Reading at each position (QC )
Calibration Point | TN91 | TN92 | TN93 | TN94 | TNOS [ TN96 | TN97 | TN9S | TN99 | TN100

H1 H2 H3 H4 HS HE H7 H8 H9 | H10

95 9548 | 95.56 | 9543 | 9548 | 9533 [ 95.15 | 9570 | 95.28 | 95.31 | 95.21
TN101 | TN102 | TN103 | TN104 [ TN105 | TN106 | TN107 [ TN108 | TN109 [ TN110

Hi1 | W12 | K33 | W14 | was | K6 | Haz | Hag H19 | H20

95.36 | 95.58 | 95.24 | 94.92 | 95.08 | 94.77 | 94.93 | 95.63 | 95.54 | 95.75
TN9I | TN92 | TN93 | TN94 [ TN95 | TN96 | TN97 | TN98 | TN99 [ TN100
H21 | W22 | H23 | H2a | H2s | H26 | H27 | W28 H29 | H30
95.12 | 9585 | 95.18 | 95.58 | 95.44 | 95.12 | 95.52 | 94.80 | 9538 | 94.66
TN101 [ TN102 | TN103 | TN104 [ TN10S | TN106 | TN107 [ TN108 | TN109 [ TN110
H31 | W32 | H33 | H3a | w3s | H36 | w37 | W3s | W39 | HA4O
95.92 | 96.01 | 95.96 | 94.05 | 94.32 | 94.13 | 9540 [ 95.95 | 9591 | 95.69
TN9I | TN92 | TN93 | TN94 | TN9S | TN96 | TN97 | TN98 | TN9Y [ TN100
Hét | Ha2 | Ha3 | Ha4 | Has | Ha6 | Ha7 | Has | H49 | H50
9542 | 9555 | 95.72 | 9543 | 9527 | 96.04 | 94.04 | 9517 | 95.50 | 94.36
TN101 | TN102 | TN103 | TN104 | TN10S | TN106 | TN107 | TN108 | TN109 | TN110
H51 | H52 | Hs3 | Hsa | uss | W6 | HS7 | WS HS59 | H60
95.77 | 96.03 | 9587 | 94.24 | 94.09 | 94.18 | 94.23 | 94.49 | 9437 | 94.11
TN91 | TN92 | TN93 | TN94 | TN95 | TN96 | TN97 | TN98 | TN99 [ TN100
H61 | H62 | H63 | Hea | Hes | He6 | He7 | Hes | HE9 | H0

1 TN107 TN93
W7 A H23 9538 | 95.58 | 95.51 | 95.68 | 9540 | 96.00 | 94.40 | 95.33 | 94.93 | 94.17

‘TN101 | TN102 | TN103 | TN104 | TN105 | TN106 | TN107 | TN108 | TN109 [ TNT10
H71 [ H72 [ H73 | H74 | W75 | W76 | W77 | H7B H79 | H80

‘TNQS\‘ ‘ iTN101 } - 95.00 | 94.83 | 95.74 | 94.45 [ 94.56 | 94.26 | 9431 | 94.94 | 94.66 | 94.26
A N

TN9T | TN92 | TN93 | TN94 [ TN9S | TN96 | TN97 | TN98 | TN99 [ TN100
H81 | H82 | W83 | nsa | wes | Hes | ey | wes [ H8Y | Hoo

95.10 | 95.00 | 94.72 | 94.84 | 95.06 | 96.01 | 94.29 | 95.61 | 95.06 | 95.06

‘TN101 | TN102 [ TN103 | TN104 | TN105 [TN106
H91 | H92 | HO3 | Hoa | Wos | HOE

95.86 | 9591 | 9571 | 94.35 | 9436 | 95.79

Approved By.
Approved By.

FM-TLO05 102/27-03-68 FM-TLO5 102/27-03-68

@ l SCG Metrology Center @ SCG Metrology Center
SCI ECO Services Company Limited SCI ECO Services Company Limited
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260
Certificate No. T251980 Page 6 of 6
Certificate No.T251980 . ) Page 5 of 6 . .
Calibration Report Calibration Report

Measurement Results
Measurement Results

Average Standard Reading at each position ('C)

Calibration Point TN91 | TN92 | TN93 | TN94 | TN9S [ TN96 [ TN97 | TN98 | TN99 | TN100 Hot Block Temperature Distribution
H.1 H.2 H3 H.4 HS HE H.7 HB H9 H.10
105 10558 | 10567 | 105.62 | 105.52 | 10537 10569 | 10452 | 105.19 | 10469 | 10478 Reading ('C) Coverage
o ° Lo . °
TN101 | TN102 | TN103 | TN104 [ TN10S | TN106 | TN107 | TNI08 | TN109 | TNITO Setting (€)™ Average (C) Stability ¢+ C) Uncertainty (£ C)
Hir | W12 | Ha3 | Haa | was [ Was | nap [ was | mae | Wao Min, Max | Average Factor k
104.99 | 10468 | 10431 | 104.54 | 104.98 | 10486 [ 104.97 [ 10565 | 10543 10518
9.0 z 94.0 95.31 0.20 090 200
TN91 [ TN92 | TN93 | TN94 [ TN95 | TN96 | TN97 | TN98 | TN99 | TN100
H21 H.22 H.23 H24 H.25 H.26 H.27 H.28 H.29 H.30 1040 = 104.0 105.74 020 110 200
105.58 | 10567 | 10562 | 105.52 | 10537 | 105.69 | 104.52 | 105.19 | 10469 | 10478
TNI0T | TN102 [ TN103 | TN104 | TN10S | TN106 | TNIOT | TN108 | TN10O [ TNT1O ‘The ealibration resull apply only the above calibrated item.
H.31 H.32 H.33 H.34 H35 H.36 H.37 H.38 H.39 H.40 “The result of test was found accurate as shown on date and place of test only.
104.99 | 104.68 | 10431 | 104.54 | 104.98 | 104.86 | 104.97 | 105.65 | 105.43 | 105.18 The reported expanded uncertainty Is based on a standard uncertainty multiplied by a coverage factor k which for a t-distribution, providing

alevel of confidence of approximately 95 % .
TN91 | TN92 | TN93 [ TN94 | TN95 [ TN96 [ TN97 | TN98 [ TN99 | TN100

Ha1 | He2 | H43 | Haa | Has | W46 | na7 | Was | Ha9 | WSO End of Certificate
105.78 | 105.77 | 105.61 [ 105.55 [ 105.13 | 105.88 | 104.59 | 105.91 | 105.75 | 104.49

TN101 [ TN102 | TN103 | TN104 | TN105 [ TN106 | TN107 [ TN108 [ TN109 | TN110
H51 | H52 | HS3 | W54 | WSS | HS6 | Hs7 | MS8 | HS9 | K60

10533 | 105.53 | 105.68 | 104.33 [ 104.61 | 104.24 | 104.44 | 104,76 | 104.48 | 104.18

TN91 | TN92 [ TN93 | TN94 | TN95 | TN96 | TN97 [ TN98 | TN99 | TN10O
H61 | H62 | HG3 | H64 | Hes | HE6 | He? | Hes | H69 | H70

105.60 | 105.62 [ 105.53 | 105.80 | 10527 | 105.85 | 104.31 | 105.58 | 104.75 | 104.23

Approved By..
TN101 | TN102 | TN103 [ TN104 | TN105 [ TN106 | TN107 [ TN108 [ TN109 [ TN110
w71 | w7z | w73 | w7a | ws | wze | war | wes | wao | veo
104.89 | 10525 | 105.83 | 104.33 | 104.58 | 104.41 | 10476 [ 10529 | 104.95 [ 104.55

TN91 [ TNO2 | TNO3I [ TN94 | TN9S [ TN96 [ TN97 [ TN98 [ TN99 | TN1O
H81 | He82 | H83 | HBA | W8S | H86 | H87 | W8’ | HBY | HO0

105.00 [ 105.03 | 104.49 [ 10477 | 105.08 | 105.69 | 104.12 | 105.53 | 105.06 | 104.13

TN101 | TN102 | TN103 | TN104 [ TN105 | TN106
Hor | H2 | Ho3 | Hoa | Hos | Ko

105.71 | 105.71 | 105.67 | 104.99 | 105.15 | 104.52

Approved By..

FM-TLO5 102/27-03-68 FM-TLOS 102/27-03-68
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Metrology
@ ' SCG 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 CALBRATION 0344

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

Certificate No. T250353 Page 1 of 4
Certificate of Calibration

Equipment : Autoclave

Manufacturer : TOMY

Model : SX-700
APPROVED BY

Serial No. : 48134190 i -
 NEXT CAL DA

Customer Code : BKK_ML0041

ID No. : T7725A3

Customer : ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,

Khet Suan Luang, Bangkok 10250

Customer Location : Washing Room

Date of Receipt : 26 February 2025

Calibrated By : Boonchai Suriyawong ( Site Calibration Manager )
Approved By 2 / Sujjar Naknakred (Site Calibration Manager)
Date of Issue s 10MAR 2005

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

This Certificate is issued in with the i of granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its to tional
and to the units of realized at the national standard laboratory. This certificate may not be

reproduced other than in full except with the prior written approval of the Metrology.

FM-L14 119/18-08-66

Metrology
SCI ECO Services Company Limited
NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. (CALIBRATION024¢

Certificate No. T250353 5 5 Page 2 of 4
e Calibration Report

Equipment : Autoclave
Date of Calibration : 4 March 2025
Environment : Temperature : 22.2-254 °C

Line Voltage : 221.1-224.7 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

. This equipment was calibrated by insert 3 standard temperature recorder into its chamber and test according
to WI-T23 inhouse method.( based on BS 2646-1 : 2021)
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 Standard No. Certificate No. Due Date
1. Temperature recorder ~ RTD T210 T242028 11 December 2025
2. Temperature recorder ~ RTD T211 T242029 11 December 2025
3. Temperature recorder RTD T212 T242030 11 December 2025
3. This certificate is traceable to :
National Tnstitute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :
Pressure Indicator 0.11-0.12MPa At 121 °C  Holdingtime 20 mimute
5. Adjustment :
( X ) without adjustment () after adjustment

Approved By.SL

FM-LI5 118/18-08-66

@'SCG Metrology

SCI ECO Services Company Limited
NSC-TISITIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. GALIBRATION 0244

Certificate No. T250353 Page3 of 4

Calibration Report

Side view !

©) attached to load Top view

temperature probe Dasloggerd = T212

b) in the upper half of
the chamber

UUC's Sensor

a) in the chamber drain or Datloggerz = T211

vent
drain or vent

Daslogger | = T210

Diameter 40 cm.

Remark :
Size of Installed Standard sensor STD.1 : Distance the chamber drain or vent e < 10 cm.(less than or
be equal to 10 cm.)
Size of Installed Standard sensor STD.2 : Geometric Center (upper half of the chamber)
Size of Installed Standard sensor STD.3 : Distance UUC's Sensor f = 2cm.

Measurement Results :

Average Standard Reading at each position ('C )

[ catibration Point 210 [ T211 T212
121 1212 | 1211 1211
Autoclave Temperature Distribution
o Reading ('C) Average Stability | Uniformity | Uncertainty | Coverage
Setting (°C) N o o o
Min , Max| Average ) @C) #C) “°C) Factor k
121 & [ 121 1212 0.1 0.1 0.65 2.00

* 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 uncertainty multiplied by a coverage factor k which for a t-distribution, providing

alevel of confidence of approximately 95 % .

End of Certificate

Approved By.

FM-L15 118/18-08-66

Metrological Center
(@\ ‘ S c G SCI ECO Services Company Limited
W 2= 33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No. T250353 TEST REPORT ( BKK_MLOO041) Paged of 4

Calibration Report

Side view |

Top view

¢) attached to loag

temperature probe e WL

b) in the upper half of
the chamber

H
a) in the chamber drain or
vent
Datalogger 1 = T210
Dunp—
Diameter= 40 cm.

Remark :

Size of Installed Standard sensor STD.1 : Distance the chamber drain or vent e < 10 cm.(less than or

be equal to 10 cm.)

Size of Installed Standard sensor STD.2 : Geometric Center (upper half of the chamber)

Size of Installed Standard sensor STD.3 : Distance UUC's Sensor f = 2 cm.
Measurement Results :

Average Reading at each position ('C)
| Calibration Point T210 I T211 T212
[ 121 12118 | 12112 12113
Autoclave Temperature Distribution
o Reading ('C) Average Stability Uniformity | Uncertainty | Coverage
Setting (C) [ ° o o o
Min , Max l Average (c) *C) *C) *C) Factor k
121 - ] 121 121.16 010 0.10 065 2.00

* 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 uncertainty multiplied by a coverage factor k which for a t-distribution, providing

a level of confidence of approximately 95 % .

End of Certificate

Approved ByL

FM-L13 108/30-05-57




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 o M
TEL0-2717-3000-29 FAX 0-2719-9484 CAUBRATION 0008

Certificate of Calibration

Faulpment): Inoubatgr REVIEW BY ........ ngh‘d"OkT
Manufacturer : Memmert
Model : IPP750eco APEROVED BY.
Serial No. : Vv821.0172

NEXT CAL DATE.. 21/08/26 :
ID No. : BKK_ML0231
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang ,
Bangkok 10250 Thailand

Location : Incubation & Microbiological Reading
Received Order : 21 August 2025

Calibration Date : 21 August 2025

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30)%

AC Line Voltage : (220+22)V

Calibrated by : Khit Ruttanaprapachai

Uv\c)\l&'

Approved Signatory

Approved by :

() Chakrit Waewwanjua
() Suwit Imjai
(/) Kunchit Promprat

Issue Date : 25 August 2025

95%

“This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

of

The inties are for a

Equipment : Incubator Cert. No.: 25TM1235
Condition As-Received :  Used Item Page: 20f 3
Reference : 2508-04590C-2
Procedure Used :-

Calibration were using p CP-0T02 based on TLAS G-20 according to direct

measurement method with Data isition which with i Te Detector ( RTD ).
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) Data Acquisition MY44073381 25LM82 TPA 17 May 2026
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This measurement result is traceable to the International System of Unit maintained through :
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available Environment during calibration
— Beginning Finished
. (°C) 21 20
REL.Humid. ( % ) 62 65
2 4 AC Supply ( Volt ) 222 221
° °
! 8 o B itlon : Ref. Std.
" 2 ID No.:
S 8 1 25-01RTD-01
7 2 25-01RTD-02
WE )’_L - / 3 25-01RTD-03
— 4 25-01RTD-04
W 5 25-01RTD-05
6 25-01RTD-06
7 25-01RTD-07
Probe Installation Details : Dimension of Chamber : g 25 DIRTD.05
A 10 cm D= 0.60 i 9 (ref.) 25-01RTD-09
b= 10 cm W= 1.0 m
c= 10 cm H= 02

Capacity = 0.75 m*

Equipment : Incubator Cert. No.: 25TM1235
Condition As-Received : Used Item Page: 30f 3
Reference : 2508-04590C-2
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibrati uuc* uucr T Overall
Point | Setting | Reading stability iformi Variation| Factor
(C) (C) | (°C) (£°C) (C) (C) k
35.0 35.0 35.0 0.12 0.37 0.43 2
37.0 37.0 37.0 0.15 0.47 0.49 2
415 41.5 415 0.13 0.79 0.84 2
Calibratis Measured Tem.p.era!ure (°C) Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 Joef)| (:C)

35.0 34.834 | 34.929 | 34.924 | 34.849 | 34.856 | 34.954 | 35.002 | 35.002 | 35.127 0.30
37.0 36.940 | 37.065 | 37.010 | 36.921 | 36.883 | 36.973 | 37.043 | 37.045 | 37.235 0.31
41.5 41.641 | 41.838 | 41.742 | 41.484 | 41.249 | 41.427 | 41.466 | 41.495 | 41.926 0.34

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

Temperature stability : One-half of the greatest i i of at any one sensor.
Te i ity : The i i of 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 ine the pattern or ity within the chamber under steady-state conditions.
Overall Variation : The Difference of the i and minimum throughout i

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-

S
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  ilac-MRA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES =~ =
534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250 e
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Certificate of Calibration ogEss TR

: 10of3

Eauipment): Fot ArBven. REVIEWBY ... SUTICNOKT.
Manufacturer : Binder
Model : E£D 240/E2 APPROVED BY. _—
Serial No. : 00-15533

NEXT CAL DATE. 09/04/27
ID No. : BKK_ML0013
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

Location : Media Preparation Room
Received Order : 08 October 2025
Calibration Date : 09 October 2025
Ambient Temperature : (26+10)°C

Relative Humidity : (50+30)%

AC Line Voltage : (220+22)V
Calibrated by : Uthen Kankawi

Un c)\ i

Approved by :

Approved Signatory
() Chakrit Waewwanjua
() Suwit Imjai
(/) Kunchit Promprat

Issue Date : 16 October 2025

95%

“This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

of

The inties are for a




Equipment : Hot Air Oven Cert. No.: 25TM525 Equipment : Hot Air Oven Cert. No.: 25TM525
Condition As-Received :  Used Item Page: 20f 3 Condition As-Received : Used Item Page: 30of 3
Reference : 2510-00420C-3 Reference : 2510-00420C-3
Procedure Used :- Result of Calibration :- (*) Without Adjustment
Calibration were using p CP-0T02 based on TLAS G-20 according to direct Function of UUC*: Temperature Source
measurement method with Data Acquisition which connected with Thermocouple Type T. Fresh air setting : Close
The temperature scale used was based on ITS-90. Calibrati uuc* uuc* T Overall
Condition of this result oficallbration Point | Setting [Reading| stability iformity  |Variation| Factor
1'2::::19,"":‘:“5‘5""3"‘ II"S"urrmms.erial No. Cert. No. Traceable Due Date () (%) i) (27C) ) L X
—_— = oy _— 170 170 170 0.45 1.3 2.3 2
1) Data Acquisition MY59003411 24LM192 TPA 24 Dec 2025 —— =
2. This certificate is valid only to the item calibrated on date and place of calibration. L LT Tem_p_srature (¢) Uncertainty
3. This measurement result is traceable to the International System of Unit maintained through : Eoint Position
Remark : TPA : Technology Promotion Association ( Thailand - Japan ) (C) U I 2 I 3 | 4 I L] I d I d I 8 I 9 (ref.) (+C)
Result of Calibration :-  (*) Without Adjustment 170 [169.588] 170.427] 168.486 [ 168.900] 169.725] 169.499[ 168.946] 169.327] 169.529] 1.3
Function of UUC* : Temperature Source Average* : The average of 30 values in each position.
Fresh air setting : Close Environment during calibration Temperature stability : One-half of the greatest i i of at any one sensor.
— Beginning Finished Te i ity : The i i of at any sensors and the measured
. (°C) 23 24 temperature at the reference location which are observed at the same time or at as close an observation time as
REL.Humid. ( % ) 54 56 possible to ine the pattern or ity within the chamber under steady-state conditions.
2 4 [AC Supply ( Volt ) 220 221 Overall Variation : The Difference of the i and minimum throughout i
) <) Uuc* : Unit Under Calibration
! o B ition : Ref. Std. Note : The reported uncertainty of measurement was included stability and excluded uniformity .
H OH/z I No.: The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
$ $ d 23-20TC-01 factor k, providing a level of confidence of approximately 95 %.
74 2 23-20TC-02
WE )’_L . / 3 23-20TC-03 oo
— 4 23-20TC-04
W 5 23-20TC-05
6 23-20TC-06
7 23-207C-07
Probe Installation Details : Dimension of Chamber : d 23-207¢-08
Dl 507 \om D Yo/ 9 (ref.) 23-20TC-09
b= 50 om w= 08 m
c= 50 om H= 060 m
Capacity = 0.24 m*
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Bl
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
Equipment : Water Bath Cert. No.: 25TM460
Condition As-Received : Used Item Page: 20f 3
Reference : 2503-00060C-2
Procedure Used :-
Certificate of Calibration Cert. No.: 25TM460 Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according
Page: 10of3 to direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance

Equipment : Water Bath REVIEW BY ..... giﬁ'\l LhOkT .
Manufacturer : Memmert

APPROVED BY........ ==
Model : WNE 45
anal Ne. Sk 2 NEXT CAL DATE....... 04/03/26 .
ID No. : BKK_ML0056
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

Location : Incubation & Microbiological Reading
Received Order : 04 March 2025

Calibration Date : 04 March 2025

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30)%

AC Line Voltage : (220:22)V

Calibrated by : Khit Ruttanaprapachai

Uv\c)\\&.

Approved Signatory

Approved by :

() Chakrit Waewwanjua
() Suwit Imjai
(/) Kunchit Promprat

Issue Date : 06 March 2025

The inties are for a of approxi 95%

“This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

Thermometer ( IPRT ).
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) Data Acquisition MY44073381 23LM73 TPA 18 May 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 )
Result of Calibration :- (*) Without Adjustment
Function of UUC*: Temperature Source
Heat transfer medium used :  Water

Environmental AC Voltage Supply
(°C) ( %RH. ) ( Volt)
of Cali i 24 49 220
Finished of Calibration 25 51 221
o Ref. Std.
Position : SIN.:
1 4803988-006
AT 2 2 4803988-007
o den | 3 4804539-014
i 4 4804539-015
5(ref.) 4804539-016
Front




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 e

TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
Equipment : Water Bath Cert. No.: 25TM460
Condition As-Received : Used Item Page: 30of 3
Reference : 2503-00060C-2
Result of Calibration :-  (*) Without Adjustment
Function of UUC* : Temperature Source certificate of calibration Cert. No.: 26TM111
Calibration uuct uuck Average* Standard Reading ( °C ) 3 N Page : ‘ot 3
point Setting Reading Position
(°c) (°Cc) (°C) 1 2 3 4 5(ref) | (£°C)
44.5 44.5 44.5 44.489 44.469 44.497 44.476 44.479 0.15
45.0 45.0 45.0 44.990 44.966 44.997 44.983 44.980 0.15 Equipment : Weter Bt REVIEWBY . glﬁ«”chﬂ kT \
Calibr.alion Uniformity | Stability Coverage
point Factor Manufacturer : Memmert
(c) (°C) (+°C) k - S
45 0045 0035 2 e N o APPROVED BY
45.0 0.047 0.031 2
Average* : The average of 30 values in each position. Serial No. : L712.0429 04/02/27
Uni ity : The { i of at any sensors and the measured temperature NEXT CAL DATE..... X735
at the reference location which are observed at the same time or at as close an observation time as possible ID No. : BKK_ML0056
to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Stability : One-half of the greatest i i of at any one probe. Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.
uuc* : Unit Under Calibration 104 Phatthanakan 40, Phatthanakan Rd.,
Note : The reported uncertainty of measurement was included stability and excluded uniformity. Khwaeng Phatthanakan, Khet Suan Luang,

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a Bangkok 10250 Thailand

coverage factor k, providing a level of confidence of approximately 95 %. Location : Incubation & Microbiological Reading
-000- Received Order : 04 February 2026
Calibration Date : 04 - 05 February 2026
Ambient Temperature : (26+£10)°C
Relative Humidity : (50+£30)%
AC Line Voltage : (220+22)V
Calibrated by : Preecha Hlahib
Approved by :

Approved Signatory
() Chakrit Waewwanjua
/) Suwit Imjai
() Kunchit Promprat

Issue Date : 16 February 2026

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

Equipment : Water Bath Cert. No.: 26TM111 Equipment : Water Bath Cert. No.: 26TM111
Condition As-Received : Used Item Page: 20of 3 Condition As-Received : Used Item Page: 3of 3
Reference : 2602-00260C-1 Reference : 2602-00260C-1
Procedure Used :- Result of Calibration :-  (*) Without Adjustment

Calibration were using in-house pi 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 Calibration U Ouc Average” Standard Reading (°C)
Thermometer ( IPRT ). N N " — L

point Setting Reading Position
The temperature scale used was based on ITS-90. oc oc c 1 2 3 2 5 (ref, oc

Condition of this result of calibration (*C) () (C) {ref) (r)
Londifion of this result of ealibration 445 444 44.4 44462 | 44470 | 44480 | 44460 | 44457 0.15
- Refelghios standard Insfument. 45.0 449 449 | 44958 | 44071 | 44983 | 44.965 | 44966 | 015

Instrument SerialNo.  Cert.No.  Traceable  Due Date . . . - 3 - - = -

1) Data Acquisition MY59003411  25LM177 TPA 26 Dec 2026 Calibration Uniformit Stabili Coverage
2. This certificate is valid only to the item calibrated on date and place of calibration. point Y ty Factor
3. This measurement result is traceable to the International System of Unit maintained through : (°C) (°C) (+x°C) k

Remark : TPA : Technology Promotion Association ( Thailand - Japan ) 44.5 0.051 0.025 2
Result of Calibration :- (*) Without Adjustment 45.0 0.047 0.032 2

Function of UUC* Temperature Source
Heat transfer medium used :  Water Average* : The average of 30 values in each position.
i ity : The i i of at any sensors and the measured temperature
Environmental AC Voltage Supply at the reference location which are observed at the same time or at as close an observation time as possible
(c) (%RH.) (Volt ) to ine the pattern or ity within the chamber under steady-state conditions.
Beginning of Calibration 25 55 220 Stability : One-half of the greatest maxi i of at any one probe.
Finished of Calibrati 20 69 220 UUC* : Unit Under Calibration
— Ref. Std. Note : The reported uncertainty of measurement was included stability and excluded uniformity.
position™ ID No.: The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
i 1 4804539-001 coverage factor k, providing a level of confidence of approximately 95 %.
P - 2 4804539-002
s 5(ref))
P 3 4804539-003 -000-
& 4 4804539-004
5(ref.) 4804539-005

Front




BKK_EL0037

Agilent Technologies (Thailand) Limited Tl +662 637 5363 : . X
U CHU LIANG 3LDG. 22/F UNIT AD Fax: +662 632 4334 Service Confirmation Number: 6006852140
Agilent Technologies 68 RAMA 4 ROAD, SILOM, BANGRAK Email coc-smi@agilent com Service Confirmation Date: 23.02.2026
Bangkok 10500 Thailand Website:  www.agilent.com/chem
Customer Contact SERVICE REPORT Service Instrument:

ALS Laboratory Group (Thailand) Co

Ltd Head Office | Customer Purchase | Customer Number: |Model | Model Description Serial Number System Handle | Parent Asset
104 Phatthanakan 0 Phatthanskan rd | TP {Tosators | [ Mumber — |
Khwaeng Phatthanakan Khet Suan L | SYSI0-  ICP-DES 5100/5110 System
TAX ID : 0105540004859 Service Request: Service Request Date: 5100 I
: |G8010A | Agilent 5100 SVDV ICP-OES | MY16010005 ICP OES 5100 SYS-10-5100
supakwan. mak@alsglobal.com | | | | |
087-622-7264 ! = I —]
[ Service Ordor [ Service Confrmation: G8410A | SPS 4 Autosam | Au15440764 ICP OES 5100 $YS-10-5100
6008258477 6906892140
Tnvoice To: — .
ALS Laboratory Group (Thailand) Co Service ltems:
Lid Head Office T ———— ltem | Service/Part # | Descripti T oy ement | Service Start Service End
104 Phatthanakan 40 Phatthanakan Rd REVIEWBY ... " 1000 |EOQ Enterprise Operational | 1.00 | Agreement |23.02.2026 | 23.02.2026
Khwaeng Phatthanakan Khet Suan Qualification fsun';l:mem 4{
APPROVED BY g@m - covered ‘ o
| | 1010 6610030100 | Bottle ICP-OES Wavecal 1.00 | Agreement
! NEXT CAL. DATE ! soln 500mL 5 ppm | Entitlement -
| . 100%
covered 1
1020 | 5190-7001 Calibration blank 1.00 Agreement |
N 5 Direct Inquiries to: | solution 5pct HNO3 Entitlement -
Delivery Site: Contact Name: Customer Contact Ceater | | 100%
ALS Laboratory Group (Thailand) CO  (Coptact E-mail: ccc-smt@agilentcom | | | | covered |
Ltd Head Office Contact Telephone: ~ +662 637 6363
. Contact Fax: +662 632 4334
104 Phatthana:(an 40 P]’fatthanakan RA Additional information:
Khwaeng Phatthanakan Khet Suan
Location:
Room
Bldg
Lab
Dept
Learn more about Agilent’s Special Offers, Products, Services and our
full range of laboratory productivity solutions optimized for your
apalications and workflowss. Visit us at www.agilent.com/chem
Agilent Technologies (Thailand) Limited. Head Office Citibark NA. Bangkok Branch ORIGINAL
U Chu Lieng Bldg. 22/F Unit AD 398 Interchange 21 Builcing, Sukhumvit Road, Kiongtoey Nau
968 Rama 4 Road, Silom, Bangrak. ‘Sub-district, Wattana District, Bangkek 10710 Thailand
Bangkok 10500 Thailand Ace. No: 012-4452-007 .
Tax ID - 0105542068218 THB:Krung Thai Bank PCL
Siam Square Br.416/1-2 Rama | Rd..Patumwan, BKK 10330
Thailand
Page 2 of 3
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Metrological Center
G SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4
Website : www.scieco.co.th

Service Confirmation Number: 6906892140 @

Service Confirmation Date: 23.02.2026

(CEMENT-BUILDING MATERIALS.

Fax : +66 2 586 5109
E-Mail : calibrate@scg.co.th

Service Information:

Certificate No. T250355 Page 1 of 6

Problem Description:
TT-E00-10-5100-5001541158

Certificate of Calibration

Equipment : HEATING BLOCK
| M. facturer : Envi 1 Express

| | r—— R ———

Model : SC 196 {revewey . @1T2pox

j e

‘ Serial No. : 6974CECW3285 E cnovepey . Sl

Customer Code : BKK_EL0054 L;FXT CAL. DATE 0“19‘7’(15
Service Overview Code: Lo e
Reason Code: Scheduled Service ID No. : T5306A3
Diagnosis Code: Scheduled Service
Resolution Code: Scheduled Servi

;j ookied Do R Customer : ALS Laboratory Group (Thailand) Co.,Ltd.
|Reported Hours: Travel Hours:
2 ' : 104 Phatthanakan 40, Phatthanakan Rd.,
| Customer Field Service | Customer Field Service | Date:
Representative Name: | Representative Signature: 23 Feh 2026 | Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250
|Uthai Ngamlentsirichai U‘IL-@ : g
! T\b I Customer Location : Acid Digestion Lab
ustomer Name: Customer Signature: | Date: .
Pronphen Chobson 1 23 Feb 2026 | Date of Receipt : 26 February 2025
Forghen C.
| Calibrated By : Atiphong Rongrat ( Technician )
_‘“iﬁ""" Comments: Approved By : sz\' /Boonchai Suriyawong (Site Calibration Manager)
i W7 MAR 205
Date of Issue HIERES
The inties are fora probability of approxil ly 95%.
This Certificate is issued in with the conditions of granted by the Thai Laboratory Accreditation

Page 30f 3
aese Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national

standards and to the units of realized at the ling national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L12 109/30-05-57




Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
E-Mail : calibrate@scg.co.th

®

‘CEMENT- BUILDING MATERIALS.

Website : www.scieco.co.th

CEMENT-BUILDING MATERIALS.

Metrological Center
SCI ECO Services Company Limited

S 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

Telephone : +66 2 586 5792-4  Fax : +66 2 586 5109

Website : www.scieco.co.th

E-Mail : calibrate@scg.co.th

Certificate No. T250355 Page 2 of 6

Calibration Report

Equipment : HEATING BLOCK
Date of Calibration : 4 March 2025
Environment : Temperature : 24.4-24.9 °C

Line Voltage : 221.6-226.3 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :
. This equipment was calibrated by insert nine standard thermocouples type T into its chamber , the other one
. The calibration was done in

standard thermocouples type T use for ambient
to WI-T20.

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
TC TYPET TN221-TN230 T240712 19 April 2025
TC TYPET TN231-TN240 T240712 19 April 2025
TC TYPET TN241-TN250 T240401 16 March 2025
TC TYPET TN251-TN260 T240401 16 March 2025
DATA LOGGER ~ 34970A T193 T240401 16 March 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 :
o

Time Constant 2 Hour 40 Minute At__ 95 C
Fresh Air Damper [ JOpen [ JMin  [] Medium [] Max
Close
[X] Not Available
5. Adjustment :

() without adjustment ( X ) after adjustment

Approved By, ‘%“A

FM-L13 108/30-05-57

Certificate No. T250355

Page 3 of 6

Calibration Report

FRONT CONTROL

Approved By. § LD A“ S

FM-L13 108/30-05-57

Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4  Fax : +66 2 586 5109
Website : www.scieco.co.th

®

CEMENT-BUILDING MATERIALS

E-Mail : calibrate@scg.co.th

Certificate No. T250355 Page 4 of 6

Calibration Report

Measurement Results

Calibration Point Average Standard Reading at each position (°C)
R1 Holel-Hole6 TN221 TN222 TN223 TN224 TN225 TN226
CAL POINT Max 94.85 95.37 95.03 95.25 95.52 94.75
95 Min 94.17 94.66 94.38 94.63 94.87 94.12
Average 94.51 95.02 94.70 94.94 95.20 94,43
R2 Hole7-Holel2 TN227 TN228 TN229 TN230 TN231 TN232
Max 94.71 94.56 94.79 95.32 95.44 95.06
Min 94.05 93.88 94.10 94.65 94.90 94.65
Average 94.38 94.22 94.44 94.99 95.17 94.85
R3 Hole13-Holel8 TN233 TN234 TN235 TN236 TN237 TN238
Max 95.26 95.43 95.40 95.71 95.41 95.06
Min 94.54 94.64 94.71 95.10 94.86 94.42
Average 94.90 95.03 95.06 9541 95.13 94.74
[ R4 Hole19-Hole24 TN239 TN240 TN241 TN242 TN243 TN244
Max 95.13 95.06 95.68 96.16 95.35 95.80
Min 94.39 94.43 94.86 95.51 94.88 95.12
Average 94.76 94.75 95.27 95.83 95.12 95.46
RS Hole25-Hole30 TN245 TN246 TN247 TN248 TN249 TN250
Max 94.95 95.81 95.39 95.82 95.66 95.66
Min 94.47 95.03 94.67 94.99 94.84 94.87
Average 94.71 95.42 95.03 95.41 95.25 95.27
LRG Hole31-Hole36 TN251 ‘TN252 TN253 ‘TN254 TN255 TN256
Max 96.07 95.34 96.28 95.39 94.95 95.12
Min 95.28 94.55 95.51 94.62 94.13 9435
Average 95.67 94.95 95.90 95.00 94.54 94.73
L}U Hole37-Hole42 TN257 TN258 TN259 TN260 TN241 TN242
Max 95.15 95.63 96.11 95.09 95.34 95.51
Min 94.38 94.88 95.32 94.28 94.54 94.72
Average 94.76 95.25 95.71 94.69 94.94 95.11
R8 Holed3-Holed8 TN243 TN244 ‘TN245 ‘TN246 TN247 TN248
Max 95.84 95.87 95.44 95.72 95.65 95.75
Min 95.06 95.10 94.60 94.95 94.87 94.98
Average 9545 95.48 95.02 95.34 95.26 95.36

Approved By.

FM-L13 108/30-05-57

©ISCG

(CEMENT-BUILDING MATERIALS.

Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109

Website : www.scieco.co.th

E-Mail : calibrate@scg.co.th

Certificate No. T250355

Measurement Results

Page 5 of 6

Calibration Report

Calibration Point Average Standard Reading at each position (OC )
R1 Holel-Hole6 TN221 TN222 TN223 TN224 TN225 TN226
CAL POINT Max 104.48 104.40 104.60 105.27 105.24 105.19
105 Min 104.15 104.02 104.25 104.94 104.91 104.93
Average 104.32 104.21 104.42 105.10 105.08 105.06
R2 Hole7-Hole12 TN227 TN228 TN229 TN230 TN231 TN232
Max 105.20 105.45 105.58 105.96 105.81 106.03
Min 104.92 105.14 105.29 105.64 105.53 105.79
Average 105.06 105.29 105.43 105.80 105.67 105.91
l R3 Holel3-Holel8 TN233 TN234 TN235 TN236 TN237 TN238
Max 106.09 106.14 105.83 106.25 105.97 105.88
Min 105.80 105.89 105.57 106.00 105.69 105.65
Average 105.94 106.01 105.70 106.13 105.83 105.77
R4 Holel9-Hole24 ‘TN239 TN240 TN241 TN242 TN243 TN244
Max 105.87 105.75 105.30 105.07 105.22 105.66
Min 105.62 105.52 105.13 104.90 105.05 105.49
Average 105.74 105.63 105.21 104.98 105.14 105.57
RS Hole25-Hole30 TN245 TN246 TN247 TN248 TN249 TN250
Max 105.62 105.54 105.52 105.75 105.97 105.69
Min 105.45 105.35 105.31 105.57 105.81 105.49
Average 105.53 105.44 105.41 105.66 105.89 105.59
R6 Hole31-Hole36 TN251 TN252 TN253 TN254 ‘TN255 TN256
Max 106.19 106.34 106.47 105.96 105.76 105.35
Min 106.02 106.16 106.31 105.77 105.58 105.18
Average 106.10 106.25 106.39 105.87 105.67 105.27
R7 Hole37-Holed2 TN257 TN258 ‘TN259 TN260 TN241 TN242
Max 106.21 105.59 105.45 105.36 106.08 106.09
Min 106.04 105.42 105.28 105.20 105.90 105.92
Average 106.12 105.51 105.37 105.28 105.99 106.00
R8 Hole43-Holed8 TN243 TN244 TN245 TN246 TN247 TN248
Max 106.54 106.33 105.78 105.38 105.42 105.69
Min 106.38 106.16 105.60 105.20 105.25 105.52
Average 106.46 106.25 105.69 105.29 105.33 105.61

Approved By. Ly ’4“

FM-L13 108/30-05-57




Metrological Center

}( Ry, ‘ SCI ECO Services Company Limited
\ ) O L 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No. T250355 Page 6 of 6

Calibration Report

Measurement Results:

HEATING BLOCK Temperature Distribution
Reading (°C)
Setting (C) — p— Stability (+°C) Uncertainty (+'C)
1020 - 102.0 0.43 083
1070 - 107.0 020 0.70

* 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 uneertainty multiplicd by a coverage factor k which for a t-distribution,
providing a level of confidence of approximately 95 % .

Approved By. ;E}Aﬂ

REVIEW BY Z’V"""VJL e

Model : KM 320
Serial No. : TBN-1012061/05 APPROVED BY.\S]HLJ.k. P I
Customer Code : BKK_EN0167
NEXT CAL DATE....
1D No. 1 T2463A3
Customer : ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,

Khet Suan Luang, Bangkok 10250

Customer Location : Laboratory Room
Date of Receipt : 28 May 2025
Calibrated By : Atiphong Rongrat ( Technician )
Approved By h %‘4(' /Boonchai Suriyawong (Site Calibration Manager)
Date of Issue M
The uncertainties are for a probability of approxi 95%.
This Certificate is issued in with the i of itation granted by the Thai Laboratory Accreditation

Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national standards
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 approval of the Metrological Center.

FM-L13 108/30-05-57 FM-TLO06 102/27-03-68
©/SCG Metrology Center Metrology Center
SCI ECO Services Company Limited @‘ } SCG SCI ECO Services Company Limited
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 HecmeiTTuee 51 Moo 8, Tubkwang, Kaeng Khol, Saraburi, Thailand 18260 NSCTISITS 11025
Certificate No. T250873 Page 2 of 4
ertificate R0 8¢ Certificate No, T250873 Page 3 of 4

Calibration Report

Equipment : Chamber ( Cooling Room )
Date of Calibration : 4 June 2025
Environment : Temperature :  23.4-24.9 °c

Line Voltage :  221.4-230.2 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :
1. Thisequipment was calibrated by insert 16 standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient . The calibration was done in
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) 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
TC TYPET TN91-TN100 T242036 3 December 2025
TC TYPET TNI101-TN110 T242036 3 December 2025
DATA LOGGER  34970A Ti21 T242036 3 December 2025

w

. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
. Condition of calibrated item : good
Equipment Description :

IS

Time Constant 2 Hour 20 MinuteAt __3__°C
Fresh Air Damper I:lOpen L__lMin I:'Medium DMnx
Close
[X]Not Available
5. Adjustment :

( X) without adjustment () after adjustment

'
Approved By. M

FM-TL07 102/27-03-68

Calibration Report

14A

C=Centre, F=CentreofFace, A=Comer, E=Centre of Edge

1IC = TN9I 12F = TN102|
2A = TN92 13A = TN103]
3A = TN93 14A = TNI104|
4F = TN%4 15F = TNIO5]
5A = TN9S 16E = TN106
6A = TN96
TF = TN97
8F = TN98
9A = TN99
10A = TNI100
11IF = TNI101

Approved By. M

FM-TL07 102/27-03-68




©/SCG

Metrology Center
SCI ECO Services Company Limited

51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260

NSC-TISI-TIS 17025
CALIBRATION 0264

Certificate No.T250873

Page 4 of 4

Calibration Report

Measurement Results

Average Standard Reading at each position (‘C)

TCalibl'a‘ionl’uim TN91 | TN92 | TN93 | TN94

TN9S

TN9G [ TN97 [ TN98 | TN99 | TN100

TN101 | TN102

’7 3.0 295 292 3.09 292 3.16 3.50 [ 3.40 3.03 3.14 298 3.44 313

TN103[ TN104 | TN105 [ TN106
3.19 | 3.06 346 292

Chamber ( Cooling Room ) Temperature Distribution

o Coverage
Reading (C) . ' . o,
Setting (C)| £ Average (C) | Stability (+°C) | Uniformity (°C) [Uncertainty (+°C)
Min, Max | Average Factor k
3.0 28,39 | 34 3.14 120 1.30 1.90 2.04

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 uncertainty multiplied by a coverage factor k which for a t-distribution,

providing a level of confidence of approximately 95 % .

Approved By, %%2 /m

‘® ® scientist

BKK_ELO128

REVIEW BY

DT ik
neproveD &Y . Saeas o =

Instrument

e .

Performance Verification Certificate
for Mercury Analyzer

PRODUCT ID Quicktrace M-8000 , Teledyne Leeman Labs

BKK_EL0128 Mercury Analyzer
S/N: US22133002

BKK_EL0129 Autosampler
S/N: 052222A560

Equipment ID

Customer Name ALS Laboratory Group (Thailand) Co., Ltd.

Address 104 Soi Pattana 40, Pattana Rd. Suan Luang, Suan Luang
Bangkok 10250 Thailand

Date of Qualified November 27, 2025

Next Due date November 27, 2026

This certifies for products which was in criteria

A ler & le Intr i PASSED

Analyzer PASSED

Gas Liquid Separator & Dryer PASSED

CVAFS Detector PASSED

Electronics/Mechanical PASSED

Data station/PC PASSED

Analytical test PASSED

Provided by

Scientist Instrument Co.,Ltd.
113 Soi Ekachai 44, Ekachai Road
Khlong Bang Phran, Bangbon

nexr caL. pare 31012026

Model :

Serial No. :

ID No. :

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

Submitted by :

Calibration Place :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

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

Issue Date :

Bangkok 10150 Thailand
Certified by
Service Engineer
FM-TL07 102/27-03-68
Cert. No.: 25CHO537
Page: 2of3

DR3900
2021559
BKK_EN0356

Used Item

08 October 2025 | NEXT CAL DATE..

REVIEW BY #Aaa/ K.
APPROVED BY kS‘".||Ul( P

.08/10/26

08 October 2025
2510-00420C-11
ALS Laboratory Group (Thailand)

Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,

Bangkok 10250 Thailand
Wet Chemistry Lab 2

(21.91021.9)°C (On-Site)
(621065) % (On-Site)
In - house method :

CP-OCH4 based on ASTM E 275-08

Uthen Kankawi

Sutep

Approved Signatory

9 October 2025

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

w N

>

Condition of calibration result

. Reference Standard Material :

Material Serial No. Certificate No. Due date
1. Absorbance Standard set 44487 122584 31 May 2026
2. Wavelength Standard set 36730 118120 15 Jan 2026
3. Wavelength Standard set 36730 118121 15 Jan 2026

. This certificate is valid only to the item calibrated on date and place of calibration.
. This certificate is traceable to the International System of Unit maintained through :

- Starna Scientific Ltd.
Spectral BandWidth : 5 nm

Scan Speed : - nm/min

Calibration Results : without adjustment

Wavelength Accuracy

Certified Values 3 Uncertainty of Coverage
of Reference Material b sading Measurement Factor

(nm) (nm) (¥nm) k

418.40 418 0.59 2.00
479.88 480 0.59 2.00
513.75 513 0.59 2.00
537.00 536 0.59 2.00
638.00 638 0.59 2.00
747.61 748 0.59 2.00
807.04 807 0.59 2.00




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

NSC-TISI-TIS 17025

Cert.No.:  25CHO537 . TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
Page : 3of3
Calibration Results : without adjustment
Photometric Accursiey Certificate of Calibration CertNo.: 25CH1162
Certified Values Uncertainty of Coverage :
Wavelength| UUC Reading 2/ 9 Paga:=Si-of 3
of Reference Material Measurement Factor
(nm) (Abs) (Abs) (+Abs ) K Equipment : pH Meter
Manufact : A
28, 0.000 0.0028 200 SntAgEer Hagh REVIEW BY ... 4% da/ k .
420.0 0.5750 0.573 0.0028 2.00 Model : HQ411d
J 0.7156 0.713 0.0028 2.00 Serial No. : 200100031163 6 : P
1.0176 1.014 0.0028 2.00 ID No. : BKK_EN0342 | APPROVED BY .\ ‘“lUk = P
2810 0000 2.0028, 200 Condition As-Received: Used ltem
4400 0.5598 0.557 0.0028 2.00 Received Dat 08 October 2025 09/10/26
X eceived Date : ctober
0.7037 0.700 0.0028 2.00 R NEXT CAL DATE...... 22100 .
1.0013 0.997 0.0028 200 Calibration Date : 09 October 2025
Zero 0.000 0.0028 2.00 Reference : 2510-0271DSC-1
0.5222 0.522 0.0028 2.00 Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.
465.0
0.6646 0.664 0.0028 2.00 104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
0.9448 045 LALE ] 200 Bangkok 10250 Thailand
Zero 0.000 0.0028 2.00
Ambient Temperature : (25 £+ 25) °C
546.1 0528 023 s 200 Relative Humidity : (50 + 15) %
0.7007 0.700 0.0028 2.00 Calibration Procedure : In - house method :
0.9992 0.999 0.0028 2.00 - CP-CH5 by direct measurement with
Zero 0.000 0.0028 2.00 certified reference material (CRM)
5900 0.5573 0.556 0.0028 2.00 - CP-CH8 by comparison with temperature standard
' 0.7760 0773 0.0028 2.00 Calibrated by : Walalak Sirithean
1.1104 1.108 0.0028 2.00 gﬂbnuf
Zero 0.000 0.0028 2.00 Approved by :
N ot 0.5648 0.565 0.0028 2.00 ‘Approved Signatory
0.7654 0.765 0.0028 2.00 () Chakrit Waewwanjua
1.0961 1.096 0.0028 2.00 () Ponpan Paipim
Remark (/) Saithip Meangmai
- Each individual filter is measured against the empty filter holder (blank) used to zero the spectrophotometer issueDates 10.Cclober 2025
- 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 %. The inties are fora i ility of approxit ly 95%
This certificate may not be reproduced other than in full, except with the prior written
-000- Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
A A
il 7 \ '/\
Cert.No.:  25CH1162 Cert.No.: 25CH1162
Page.: 20f3 Page.: 30of3
Condition of this calibration result Calibration Results

1. Reference Standard Instrument Function : Temperature Measurement

Instrument SerialNo. IDNo.  Cert. No. Due Date (*) Without adjustment
1) Ref. Standard Thermometer 4982054 110RC044 251708 03 July 2026 This i was with T Probe;
- This measurement result is traceable to Sl throught Technology Promotion Association (Thailand - Japan) - Model : PHC281
g . - Serial No. : 252063043080
2. Certified Reference Materials  : The measurement results are traceable to S| through CPA chem Ltd., 3 .
Dimension of probe
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
- Length : 103 mm.
Buffer Solution Manufacturer Lot No. Exp. date - Diameter : 12 mm.
pH 4.007 CPA chem 1114384 12 June 2027 - Immersion Depth : 90 mm.
pH 6.965 CPA chem 1066667 18 Jan 2026
pH 10.010 CPA chem 1135355 16 Aug 2026 Calibration Standard uuc* = Uncertainty of | Coverage
rror
3. This certificate is valid only to the item calibrated on date and place of calibration. Point Temperaturs Reading ineasurelment_|, i, factor
(cc) (°c) (°c) (°c) (x°C) It
Calibration Results
Function : pH Measurement 25.0 25.001 25.0 -0.001 0.13 200

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

Remark - UUC* = Unit Under Calibration
Unit Under Standard pH Actual pH |Actual mV|  Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading |pH Measurement factor The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
(mV) @) K factor k, providing a level of confidence of approximately 95 %.
pH Electrode 4.007 3.996 176.6 0.0046 2.00 0
-000-
S/N.: 252063043080 6.965 6.974 11 0.0084 2.00
10.010 9.996 -176.9 0.0070 2.00

Remark - Can not connect the BNC because the plug does not match with the socket.




