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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_FS0188 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_FS0187 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_FS0192 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG FS0191 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_FS0665 - - On site Calibration
Ambient Particulate Matter (PM-10) Digital Balance RYG_ENO0001 20-Feb-25 20-Feb-26 12
Ambient Total Suspended Particulate High Volume RYG_FS0178 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG FS0395 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS0177 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG FS0291 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS0176 - - On site Calibration
Ambient Total Suspended Particulate Digital Balance RYG_EN0001 20-Feb-25 20-Feb-26 12
Ambient Nitrogen Dioxide NO, Analyzer BKK_FS0797 2-Jul-25 2-Jan-26 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0732 3-Jul-25 3-Jan-26 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0461 3-Jul-25 3-Jan-26 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0463 3-Jul-25 3-Jan-26 6
Ambient Sulfur Dioxide SO, Analyzer BKK_FS0796 1-Jul-25 1-Jan-26 6
Ambient Sulfur Dioxide SO, Analyzer RYG_FS0733 3-Jul-25 3-Jan-26 6
Ambient Sulfur Dioxide SO, Analyzer RYG_FS0460 2-Jul-25 2-Jan-26 6
Ambient Sulfur Dioxide SO, Analyzer RYG_FS0462 2-Jul-25 2-Jan-26 6
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0413 29-Oct-24 29-Apr-26 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0329 7-May-25 6-Nov-26 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_FS0141 20-Aug-24 20-Feb-26 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0649 17-Jan-25 16-Jul-26 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0727 18-Sep-24 18-Mar-26 18
Noise Leqg 24 hrs Sound Calibrator RYG _FS0215 8-Oct-25 7-Oct-26 12
Noise Leq 24 hrs Sound Level Meter NKH_Fs0134 14-Jul-25 14-Jul-26 12
Noise Leqg 24 hrs Sound Level Meter NNG_FS0023 21-Jul-25 20-Jul-26 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0622 21-Jan-25 21-Jan-26 12
Noise Leqg 24 hrs Sound Calibrator RYG _FS0215 8-Oct-25 7-Oct-26 12
Noise Leq 24 hrs Sound Level Meter PHK_FS0030 21-Jul-25 20-Jul-26 12
Noise Leq 24 hrs Sound Level Meter NKH_FS0135 14-Jul-25 14-Jul-26 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0628 21-Jan-25 21-Jan-26 12
Noise Leq 24 hrs Sound Level Meter NKH_FS0131 14-Jul-25 14-Jul-26 12
Noise Leq 24 hrs Sound Level Meter NNG_FS0024 4-Aug-25 4-Aug-26 12
Noise Leq 24 hrs Sound Level Meter NKH_FS0130 14-Jul-25 14-Jul-26 12
Noise Leq 24 hrs Sound Level Meter NKH_FsS0134 14-Jul-25 14-Jul-26 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0622 21-Jan-25 21-Jan-26 12
Noise Leq 24 hrs Sound Level Meter NKH FS0133 14-Jul-25 14-Jul-26 12
Noise Noise Annoyance Sound Calibrator RYG_FS0215 8-Oct-25 7-Oct-26 12
Noise Noise Annoyance Sound Level Meter PHK_FS0030 21-Jul-25 20-Jul-26 12
Noise Noise Annoyance Sound Level Meter NKH_FS0135 14-Jul-25 14-Jul-26 12
Noise Noise Annoyance Sound Level Meter RYG_FS0628 21-Jan-25 21-Jan-26 12
Noise Noise Annoyance Sound Level Meter NKH_FS0131 14-Jul-25 14-Jul-26 12
Noise Noise Annoyance Sound Level Meter NNG_FS0024 4-Aug-25 4-Aug-26 12
Noise Noise Annoyance Sound Level Meter NKH_FS0130 14-Jul-25 14-Jul-26 12
Noise Noise Annoyance Sound Level Meter NKH_FS0134 14-Jul-25 14-Jul-26 12
Noise Noise Annoyance Sound Level Meter RYG_FS0622 21-Jan-25 21-Jan-26 12
Noise Noise Annoyance Sound Level Meter NKH_FS0133 14-Jul-25 14-Jul-26 12
Noise Noise Annoyance Sound Level Meter NNG_FS0021 21-Jul-25 20-Jul-26 12
Noise Noise Annoyance Sound Level Meter NKH_FS0136 14-Jul-25 14-Jul-26 12
Noise Noise Annoyance Sound Level Meter RYG_FS0629 21-Jan-25 21-Jan-26 12
Noise Noise Annoyance Sound Level Meter NKH_FS0132 14-Jul-25 14-Jul-26 12
Noise Noise Annoyance Sound Level Meter PHK_FS0033 21-Jul-25 20-Jul-26 12
Noise Noise Annoyance Sound Level Meter NKH_FS0129 14-Jul-25 14-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_FS0627 21-Jan-25 21-Jan-26 12
Noise Noise Annoyance Sound Level Meter NNG_FS0022 21-Jul-25 20-Jul-26 12
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Noise Leg 5 min Sound Calibrator RYG_FS0215 8-Oct-25 7-Oct-26 12

Noise Leg 5 min Sound Level Meter NKH_FS0134 14-Jul-25 14-Jul-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 RYG_FS0622 21-Jan-25 21-Jan-26 12

Noise Leqg 5 min Sound Level Meter PHK_FS0030 21-Jul-25 20-Jul-26 12

Noise Leg 5 min Sound Level Meter NKH_FS0135 14-Jul-25 14-Jul-26 12

Noise Leg 5 min Sound Level Meter RYG_FS0628 21-Jan-25 21-Jan-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 NNG_FS0024 4-Aug-25 4-Aug-26 12

Noise Leg 5 min Sound Level Meter NKH_FS0130 14-Jul-25 14-Jul-26 12
Rayong Lab  |Nitrate Spectrophotometer RYG_EN0037 18-Mar-25 18-Sep-26 18
Rayong Lab  |Ammonia Nitrogen SPECTROPHOTOMETER RYG_EN0037 18-Mar-25 18-Sep-26 18
Rayong Lab  |BOD DO meter with Sensor RYG_EN0032 20-Jan-25 20-Jul-26 18
Rayong Lab  |BOD Incubator RYG_ENO154 1-Nov-24 1-May-26 18
Rayong Lab  |BOD Burette RYG_EN0216 18-Sep-25 18-Sep-26 12
Rayong Lab  |COD Spectrophotometer RYG_EN0037 18-Mar-25 18-Sep-26 18
Rayong Lab  [Phenol SPECTROPHOTOMETER RYG_EN0037 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_EN0037 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_FS0547 13-Aug-25 13-Aug-26 12
Rayong Lab | Temperature pH meter RYG_FS0550 18-Jul-25 18-Jul-26 12
Rayong Lab  [Color (at Original pH) Spectrophotometer RYG_EN0037 18-Mar-25 18-Sep-26 18
Rayong Lab  [Color (at pH 7.0) Spectrophotometer RYG_EN0037 18-Mar-25 18-Sep-26 18
Rayong Lab  |Conductivity Conductivity meter RYG_EN0200 21-Mar-25 21-Mar-26 12
Rayong Lab  |Formaldehyde SPECTROPHOTOMETER RYG_EN0037 18-Mar-25 18-Sep-26 18
Rayong Lab  |Oil & Grease Electronic Balance RYG_EN0003 20-Feb-25 20-Feb-26 12
Rayong Lab  |Oil & Grease Liquid Bath (Water) RYG_EN0220 27-Nov-25 27-Nov-26 12
Rayong Lab  |Salinity Conductivity meter RYG_EN0200 21-Mar-25 21-Mar-26 12
Rayong Lab  |Total Dissolved Solids 180°C Electronic Balance RYG _ENO163 20-Feb-25 20-Feb-26 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_ENO0152 18-Jun-25 18-Dec-26 18
Rayong Lab  |Total Suspended Solids Electronic Balance RYG_ENO163 20-Feb-25 20-Feb-26 12
Rayong Lab  |Total Suspended Solids Chamber (Oven) RYG_ENO0012 10-Sep-25 10-Mar-27 18
Water Lab Hexavalent Chromium Spectrophotometer BKK_EN0356 8-Oct-25 8-Oct-26 12
Water Lab Iron ICP-MS BKK_EL0043 4-Oct-24 3-Apr-26 18
Water Lab Iron Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Water Lab Iron Chamber (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Water Lab Lead ICP-MS BKK_EL0043 4-Oct-24 3-Apr-26 18
Water Lab Lead Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Water Lab Lead Chamber (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Water Lab Manganese ICP-MS BKK_EL0043 4-Oct-24 3-Apr-26 18
Water Lab Manganese Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Water Lab Manganese Chamber (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Water Lab Copper ICP-MS BKK_EL0043 4-Oct-24 3-Apr-26 18
Water Lab Copper Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Water Lab  |Copper Chamber (Cooling Room) BKK_ENO0167 4-Jun-25 4-Dec-26 18
Water Lab Nickel ICP-MS BKK_EL0043 4-Oct-24 3-Apr-26 18
Water Lab Nickel Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Water Lab Nickel Chamber (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Water Lab Silver ICP-MS BKK_EL0043 4-Oct-24 3-Apr-26 18
Water Lab Silver Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Water Lab  [Silver Chamber (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Water Lab Selenium ICP-MS BKK_EL0043 4-Oct-24 3-Apr-26 18
Water Lab Selenium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Water Lab Selenium Chamber (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Water Lab  [Trivalent Chromium ICP-MS BKK_EL0043 4-Oct-24 3-Apr-26 18
Water Lab Trivalent Chromium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Water Lab  [Trivalent Chromium Chamber (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
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Water Lab Aluminium ICP-MS BKK_EL0043 4-Oct-24 3-Apr-26 18
Water Lab Aluminium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Water Lab Aluminium Chamber (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Water Lab Arsenic ICP-MS BKK EL0043 4-Oct-24 3-Apr-26 18
Water Lab Arsenic Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Water Lab Arsenic Chamber (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Water Lab Barium ICP-MS BKK_EL0043 4-Oct-24 3-Apr-26 18
Water Lab Barium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Water Lab Barium Chamber (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Water Lab Cadmium ICP-MS BKK EL0043 4-Oct-24 3-Apr-26 18
Water Lab Cadmium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Water Lab  |Cadmium Chamber (Cooling Room) BKK_ENO0167 4-Jun-25 4-Dec-26 18
Water Lab Zinc ICP-MS BKK_EL0043 4-Oct-24 3-Apr-26 18
Water Lab Zinc Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Water Lab Zinc Chamber (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Water Lab Mercury DUO-CVAFS / CVAAS BKK EL0023 12-Dec-24 12-Jun-26 18
Water Lab Total Coliform Autoclave BKK_ML0041 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_ML0013 9-Oct-25 9-Apr-27 18
Water Lab Fecal Coliform Autoclave BKK_ML0041 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-Mar-25 4-Mar-26 12
Sludge Aluminium ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
Sludge Aluminium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Sludge Aluminium Chamber (Cooling Room) BKK_EN0O167 4-Jun-25 4-Dec-26 18
Sludge Barium ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
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-Sep-24 23-Mar-26 18
Sludge Lead Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Sludge Lead Chamber (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Sludge Mercury Mercury Analyzer BKK_EL0128 6-Dec-24 6-Dec-25 12
Sludge Iron ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
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-Sep-24 23-Mar-26 18
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-Sep-24 23-Mar-26 18
Sludge Copper Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Sludge Copper Chamber (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Sludge Nickel ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
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-Sep-24 23-Mar-26 18
Sludge Arsenic Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Sludge Arsenic Chamber (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Sludge Selenium ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
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-Sep-24 23-Mar-26 18
Sludge Cadmium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Sludge Cadmium Chamber (Cooling Room) BKK_ENO0167 4-Jun-25 4-Dec-26 18
Sludge Zinc ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
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-Sep-24 23-Mar-26 18
Sludge Trivalent Chromium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Sludge Trivalent Chromium Chamber (Cooling Room) BKK_ENO0167 4-Jun-25 4-Dec-26 18
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Sludge Hexavalent Chromium Spectrophotometer BKK_EN0356 29-Oct-24 29-Oct-25 12
Sludge Moisture Electronic Top-Loading Balance BKK_EN0003 17-Jul-25 17-Jul-26 12
Soil Mercury Mercury Analyzer BKK_EL0128 6-Dec-24 6-Dec-25 12
Soil Arsenic ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
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-Sep-24 23-Mar-26 18
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-Sep-24 23-Mar-26 18
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-Sep-24 23-Mar-26 18
Soil Copper Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil Copper Chamber (Cooling Room) BKK_ENO167 4-Jun-25 4-Dec-26 18
Soil Iron ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
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-Sep-24 23-Mar-26 18
Soil Lead Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil Lead Chamber (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Soil Manganese ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
Soil Manganese Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil Manganese Chamber (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Soil Aluminium ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
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-Sep-24 23-Mar-26 18
Soil Nickel Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil Nickel Chamber (Cooling Room) BKK_ENO0167 4-Jun-25 4-Dec-26 18
Soil Selenium ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
Soil Selenium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Soil Selenium Chamber (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Soil Silver ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
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-Sep-24 23-Mar-26 18
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-Sep-24 23-Mar-26 18
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-Sep-24 23-Mar-26 18
Soil SAR ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
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 17-Oct-24 17-Oct-25 12
Soil Hexavalent Chromium Spectrophotometer BKK_EN0356 29-Oct-24 29-Oct-25 12
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Calibrate Location :

1huflangoauiasanoias (Al

High Volume Air Sampler Calibration Worksheet

WHA Eastern Seaboard Industrial
tate 4 Co, Ltd. Barometric Pressure (mm Hg) : 7544

Temperature ( °C) :

Calibrate Date : 16-Nov-25 High Volume ID :
Calibrati No.: C-161125-RYG_FS0188 High Volume Model :
Calibrator ID: RYG_F$0205 High Volume S/N: 4796
Calibrator Model : TE-5028A Calibrator Slope : 0.95091
Calibrator S/N: 1166 Calibrator Intercept : -0.01856
Test No. Delta H,0 Q 1+ Chart Linear Regression
(inch) (m®/min) (CFM)

1 16 0.865 32 Slope 34.2250

2 20 0.965 36 Intercept : 25821

3 26 1098 40 | correlation Coefficient : 09992

4 32 1216 44

5 38 1.323 48

1(CFM)
65.4
y =34.225x + 2.5821
0.0
0.0 05 1.0 15
Qa (m3/min)
Calibrated by Approved by :
( Mr. Apichart Wilars ) (Mr. Supot Salamteh )
RYG Field Services Scientist (1) Field Services Section Head

FORM NO:F06-074 REVISION NO.2

ISSUE DATE: 20/11/23

Project Si

High Volume Air Sampler Calibration Worksheet

WHA Eastern Seaboard Industrial
tate 4 Co, Ltd. Barometric Pressure (mm Hg) : 7544

Calibrate Location :

i 2 07 150 (A2) 0 325

Calibrate Date : High Volume ID :
Calibrati No.: C-161125-RYG_FS0187 High Volume Model :
Calibrator ID: RYG_F$0205 High Volume S/N: 4795
Calibrator Model : TE-5028A Calibrator Slop 0.95091
Calibrator S/N: 1166 Calibrator Intercept -0.01856
Test No. Delta H,0 Q 1+ Chart Linear Regression
(inch) (m*/min) (CFM)

1 16 0.865 32 Slope 32,5015

2 22 1011 36 Intercept : 34415

3 28 1138 40| correlation Coefficient : 09978

4 34 1.253 44

5 4.0 1.357 48

1(CFM)
65.4
y=32.502x +3.4415
0.0
0.0 05 1.0 15
Qa (m3/min)
Calibrated by Approved by :
( Mr. Apichart Wilars ) (Mr. Supot Salamteh )
RYG Field Services Scienti Field Services Section Head

FORM NO:F06-074 REVISION NO.2

ISSUE DATE: 20/11/23

High Volume Air Sampler Calibration Worksheet

WHA Eastern Seaboard Industrial
tate

Project § 4Co, Ltd. Barometric Pressure (mm Hg) : 7544
Calibrate Location : i 1 dhuwitheia (A3) Temperature ( °C) :
Calibrate Date : 16-Nov-25 High Volume ID :
Calibrati No: C-161125-RYG_FS0192 High Volume Model :
Calibrator ID: RYG_FS0205 High Volume /N : 5331
Calibrator Model : TE-5028A Calibrator Slope : 095091
Calibrator $/N: 1166 Calibrator Intercept : -0.01856
Test No. Delta H,0 Q 1+ Chart Linear Regression
(inch) (m*/min) (CFM)

1 12 0752 32 Slope 26,4720

2 18 0916 36 Intercept : 11.9607

3 24 1055 40| correlation Coefficient : 0.9996

4 32 1216 44

5 40 1357 48

1(cFM)
65.4
y=26.472x+ 11,961
00
00 0s 10 15
Qa (m3/min)
Calibrated by Approved by :
(Mr. Apichart Wilars ) (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 Eastern Seaboard Industrial
tate

Project 0, Ltd. Barometric Pressure (mm Hg) : 7544
Calibrate Location : Fowithd (A4) Temperature (°C) :
Calibrate Date : High Volume ID :
Calibrati No.: C-161125-RYG_FS0191 High Volume Model :
Calibrator ID: RYG_F$0205 High Volume S/N: 5330
Calibrator Model : TE-5028A Calibrator Slop 0.95091
Calibrator S/N: 1166 Calibrator Intercept -0.01856
Test No. Delta H,0 Q 1+ Chart Linear Regression
(inch) (m*/min) (CFM)

! 14 0810 32 Slope 316422

2 19 0.941 36 Intercept : 64120

3 24 1055 40 | correlation Coefficient : 09992

4 3.0 1178 44

5 38 1.323 48

1(CFM)
65.4
V=31642x+ 6.412
0.0
0.0 05 1.0 15
Qa (m3/min)
Calibrated by Approved by :
( Mr. Apichart Wilars ) (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 Eastern Seaboard Industrial

Project Site : Estate 4 Co, Ltd. Barometric Pressure (mm Hg) : 7544
WoainadsauialazasiaenTs
Calibrate Location : Temperature (°C) : 325
Calibrate Date : 16-Nov-25 High Volume ID : RYG_FS0665
Calil i No.: C-161125-RYG_FS0665 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 : -0.01856
Test No. Delta H,0 Q 1+ Chart Linear Regression
(inch) (m®/min) (CFM)

1 16 0.865 32 Slope 34.2250

2 20 0.965 36 Intercept : 25821

3 26 1098 40 | correlation Coefficient : 09992

4 32 1216 44

5 38 1.323 48

1(CFM)
65.4
y=34.225x+2.5821
0.0
0.0 05 1.0 15
Qa (m3/min)
Calibrated by Approved by :

(Mr. Apichart Wilars ) (Mr
RYG Field Services Scientist (1)

upot Salamteh )
ection Head

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

SARTORILS

Accredited by

NSC-TISI-TIS 17025

Calibration 0426

Calibration certificate Calibration Certificate No. ~ 25BKL0001

This calibration certificate documents the
traceability to national standards.

Object Electronic non-automatic weighing instrument

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

This certficate was prepared by Sartorius
Corporation in accordance to the current
ISO/IEC 17025:2017 standard and Sartorius
Work Instruction (Method) SOP W1 08.

Type LA130S-F

This certificate relate and apply this equipment

Serial | QM Ident. no.
only.

25409664 | RYG_EN0001

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

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

Order no. 2230 APPROVED BY
Number of pages 4
NEXT CAL DATE 20/02/26
Date of calibration 20 Feb 2025
This calibratit rtificate may not be 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

(S

N

Person in charge

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.: 25BKL0001

Calibration Certificate

Callibration object

Single range instrument

Model LA130S-F

Serial Number 25409664

QM Ident. no | Inventory no. RYG_ENO0001 | -

Maximum capacity (Max. load) 150.0000 g

Measured range 150.0000 g

Scale interval 0.0001g

Place of calibration

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

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

Test equipment

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

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

2|4

Calibration certificate No.: 25BKL0001

Calibration Certificate

Adjustment Status

The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions
Date of calibration 20 Feb 2025

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

245°C|1.0K

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

Comments Humidity 58.0 %RH.

Measurement results | Measurement uncertainties

Repeatability Eccentricity

Test load (nominal): 10 g | 100 g Test load (nominal): 50g
10g 100g Center 50.0000 g

1 10.0000 g 100.0000 g Front left 50.0001 g

2 99999 g 100.0000 g Back left 50.0000 g

3 10.0000 g 99.9999 g Back right 49.9999 g

4 10.0000 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 99.9999 g |Alecc| max = 0.0001 g

7 10.0000 g 100.0000 g

8 10.0000 g 100.0000 g

9 10.0000 g 100.0000 g

10 10.0000 g 100.0000 g

5=000004g _ s=000005g

Error of indication

Testload Indication Error Expansion factor Uncertainty ~ Uncertainty relative
L i E k U(E) UrellE)

0.0100 g 0.0100 g 0.0000 g 2.00 0.00012g 12%
0.0500 g 0.0500 g 0.0000g 2.00 0.00013g 0.25%
0.1000g 0.1000 g 0.0000 g 2.00 0.00013 g 0.13 %
0.5000 g 0.5000 g 0.0000 g 2.00 0.00013 g 0.026 %
1.0000 g 1.0000 g 0.0000 g 2.00 0.00013 g 0.013 %
2.0000 g 2.0000 g 0.0000 g 2.00 0.00013g 0.0085 %
5.0000 g 5.0000 g 0.0000 g 2.00 0.00013 g 0.0026 %
10.0000 g 10.0000 g 0.0000 g 2.00 0.00013 g 0.0013 %
20.0000 g 20.0000 g 0.0000 g 2.00 0.00014 g 0.00069 %
100.0000 g 100.0000 g 0.0000 g 2.00 0.00021g 0.00021 %
150.0000 g 149.9999 g -0.0001 g 2.00 0.00028 g 0.00019 %

Maximum error of indication [Emax = 0.0001 g

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

Reference note: The reported expanded uncertainty of measurement s stated as the standard uncertainty of measurement multplied by the documented
Expansion factor, determined in accordance with the European Calioration Guideline EURAMET cg-18, V4.0. There is a 95 % probabilty 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 Yes
Temperature deviation considered 1.5 K (isoCAL active)
Temperature coefficient considered 110K

Uncertainty of the weighing result Ug(W) Ug(W) =0.00013 g +3.96 - 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 error. The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied with
ansion factor of 2, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.

measurand will be in the assigned value range.

an
0. There is a 95 % probability that the value of the

High Volume Air Sampler Calibration Worksheet

WHA Eastern Seaboard Industrial

Indication in % from max load Net indication Uncertainty Uncertainty relative
Ugi(W) Ugl(W)ret
1% 1.5000 g 0.00014 g 0.0091 %
25% 37.5000 g 0.00028 g 0.00074 %
50 % 75.0000 g 0.00043 g 0.00057 %
75% 112.5000 g 0.00058 g 0.00051 %
100 % 150.0000 g 0000729 0.00048 %
Graphic realization of the relative inty of | process
Safety factor
10 L]
5
3
2
1
Displayed example
Process accuracy 1.00 %
Safety factor 3
Minimum sample weight 0.0380 g
Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 414

Project Site : Estate 4 Co, Ltd. Barometric Pressure (mm Hg) : 7574
Calibrate Location : Aufiauasiauiasanoian (A1) (°C): 32.5
Calibrate Date : High Volume ID : RYG FS0178
Calibrati No.: C-161125-RYG FS0178 High Volume Model : TE-5170D
Calibrator ID: RYG_F50205 High Volume S/N : 4804
Calibrator Model : TE-5028A Calibrator Slope : 151825
Calibrator S/N : 1166 Calibrator Intercept : -0.02964
Test No. Delta H0 Qs I+ Chart Linear Regression
(inch) (m®/min) (CFM)

1 26 1.0768 40 Slope : 35.0637

2 31 11730 4 |intercept: 26609

3 41 1.3446 50 | correlation Coefficient : 09988

4 48 14524 54

5 62 1.6466 60

1(CFm)
65.4
¥ = 35.064x + 2.6609
00
00 0s 10 15 20
Qstd (m3/min)
Calibrated by Approved by

(Mr. Apichart Wilars )
RYG Field Services Scientist (1)

(Mr. Supot Salamteh )
Field Services Section Head

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

High Volume Air Sampler Calibration Worksheet

WHA Eastern Seaboard Industrial

Project Site : Estate 4 Co, Ltd. Barometric Pressure (mm Hg) :
Calibrate Location : it 2 dhunuaouslse (A2) (°0): 325
Calibrate Date : 16-Nov-25 High Volume ID : RYG_FS0395
c C-161125-RYG_FS0395 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0205 High Volume S/N : 5692
Calibrator Model : Calibrator Slope : 1.51825
Calibrator S/N : 1166 Calibrator Intercept : -0.02964
Test No. Delta H:0 Qs I+ Chart Linear Regression
(inch) (m®/min) (CFM)

1 24 1.0357 40 Slope : 29.7271

2 30 11544 44| Intercept: 9.4143

3 42 1.3605 50| correlation Coefficient : 09995

4 52 1.5105 54

5 6.6 1.6980 60

1(CFM)
65.4
y=29.727x +9.4143
00
00 05 10 15 20
Qstd (m3/min)
Calibrated by Approved by

Project Site :

High Volume Air Sampler Calibration Worksheet

WHA Eastern Seaboard Industrial
tate 4 Co, Ltd.

Barometric Pressure (mm Hg) :

(Mr. Apichart Wilars )
RYG Field Services Scientist (1)

(Mr. Supot Salamteh )
Field Services Section Head

FORM NO.: F 06073 REVISION N

ISSUE DATE: 20/11/23

Calibrate Location : i 1w (A3) (°0): 325
Calibrate Date : 16-Nov-25 High Volume ID : RYG_FS0177
Calibrati No.: C-161125-RYG_FS0177 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0205 High Volume S/N : 4803
Calibrator Model : TE-5028A Calibrator Slope : 1.51825
Calibrator S/N : 1166 Calibrator Intercept : -0.02964
Test No. Delta H0 Qs I+ Chart Linear Regression
(inch) (m®/min) (CFM)

1 24 1.0357 40 Slope : 29.8894

2 32 11913 44 | Intercept : 88057

3 42 13605 50| correlation Coefficient : 09973

4 54 15387 54

5 66 1.6980 60

1(CFM)
65.4
V= 29.889x + 8.8057
00
00 05 10 15 20
Qstd (m3/min)
Calibrated by Approved by

(Mr. Apichart Wilars )
RYG Field Services Scientist (1)

(Mr. Supot Salamteh )
Field Services Section Head

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




High Volume Air Sampler Calibration Worksheet

WHA Eastern Seaboard Industrial

High Volume Air Sampler Calibration Worksheet

WHA Eastern Seaboard Industrial

Project Site : Estate 4 Co, Ltd. Barometric Pressure (mm Hg) : 757.4
Calibrate Location : Fowithe (A4) (°0): 32.5
Calibrate Date : 16-Nov-25 High Volume ID : RYG_FS0291
Calibrati No.: C-161125-RYG_FS0291 High Volume Model : TE-5170D
Calibrator ID: RYG _FS0205 High Volume S/N : 5333
Calibrator Model : TE-5028A Calibrator Slope : 1.51825
Calibrator S/N : 1166 Calibrator Intercept : -0.02964
Test No. Delta H0 Qs I+ Chart Linear Regression
(inch) (m®/min) (CFM)

1 24 1.0357 40 Slope : 29.0574

2 32 11913 44 | Intercept: 9.6134

3 4 13918 50 | correlation Coefficient : 09993

4 54 1.5387 54

5 638 17231 60

1(CFM)
65.4
y=29.057x +9.6134
00
00 05 10 15 20
Qstd (m3/min)

Calibrated by

(Mr. Apichart Wilars )
RYG Field Services Scientist (1)

Approved by

(Mr. Supot Salamteh )
Field Services Section Head

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

Project Site : Estate 4 Co, Ltd. Barometric Pressure (mm Hg) : 757.4
T woaiinadoiuiatamas
Calibrate Location : TAson1s (A1) (°0): 32.5
Calibrate Date : 16-Nov-25 High Volume ID : RYG_FS0176
Calibrati No.: C-161125-RYG_FS0176 High Volume Model : TE-5170D
Calibrator ID: RYG _FS0205 High Volume S/N : 4802
Calibrator Model : Calibrator Slope : 1.51825
Calibrator S/N : 1166 Calibrator Intercept : -0.02964
Test No. Delta H0 Qs I+ Chart Linear Regression
(inch) (m®/min) (CFM)

1 24 1.0357 40 Slope : 29.4677

2 32 11913 44| Intercept: 9.1225

3 4 13918 50 | correlation Coefficient : 09987

4 54 1.5387 54

5 6.7 1.7106 60

1(CFm)
65.4
y=29.468x +9.1225
00
00 05 10 15 20
Qstd (m3/min)

Calibrated by

(Mr. Apichart Wilars )
RYG Field Services Scientist (1)

Approved by

(Mr. Supot Salamteh )
Field Services Section Head

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

MULTIPOINT CALIBRATION REPORT

C Date 2-Jul-25 Name NOx Analyzer
HORIBA Model APNA-370
Serlal No. H73KYD1M ID BKK_FS0797
Calibrator Teledyne API Model 700
Serial No. 947
Std. Gas C (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certifled Date 9-Feb-22 Explred Date 9-Feb-30
Point CALIBRATION RESULTS
il
Ideal Actual NO Error NO %Error NO Actual NOx Emor 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 -0.30 101.00 1.00 1.00
2 200.00 198.60 -1.40 -0.70 201.10 1.10 0.55
3 300.00 299.10 -0.90 -0.30 299.70 -0.30 -0.10
4 400.00 401.10 1.10 0.28 399.50 -0.50 -0.13
AVERAGE (%) -0.18 0.28
400
300
200 /
100
0
4 100 200 300 400
~#—Ideal —e—ActualNO —#— Actual NOx
Calibrated By Approved By
(MrJirawut Sakamn ) (Mr.Sarayuth  Jittranont )

Fleld Environmental Sclentist (3)

Asslstant General Manager

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

MULTIPOINT CALIBRATION REPORT

C Date 3-Jul-25 Name NOx Analyzer
Teledyne API Model N200
Serlal No. 122 ID RYG_FS0732
Calibrator Teledyne API Model 700
Serial No. 947
Std. Gas C (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certifled Date 9-Feb-22 Explred Date 9-Feb-30
Point CALIBRATION RESULTS
i
Ideal Actual NO Error NO %Error NO Actual NOx Emor NOx | %Emor NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.20 -0.80 -0.80 101.30 1.30 1.30
2 200.00 198.70 -1.30 -0.65 201.30 1.30 0.65
3 300.00 298.80 -1.20 -0.40 301.30 1.30 0.43
4 400.00 398.50 -1.50 -0.38 401.00 1.00 0.25
AVERAGE (%) -0.43 0.55
400 /
300
200 /
100
0
4 100 200 300 400
—s—Ideal —e—ActualNO —B—Actual NOx
Calibrated By Approved By
(MrJirawut Sakamn ) (Mr.Sarayuth  Jittranont )

Fleld Environmental Sclentlst (3)

Asslstant General Manager

ALS Laboratory Group

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




MULTIPOINT CALIBRATION REPORT

3-Jul-25 i Name

NOx Analyzer

MULTIPOINT CALIBRATION REPORT

Calibration Date 3-Jul-25 i Name NOx Analyzer
HORIBA Model APNA-370 HORIBA Model APNA-370
Serlal No. TOSHWM41 ID RYG_FS0461 Serlal No. RO6K0177 ID RYG_FS0463
Calibrator Teledyne API Model 700 Calibrator Teledyne API Model 700
Serial No. 947 Serial No. 947
Std. Gas C (PPM) 55.88 Cylinder No. GN0027222 Std. Gas C ion (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc. Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certifled Date 9-Feb-22 Explred Date 9-Feb-30 Certifled Date 9-Feb-22 Explred Date 9-Feb-30
Point CALIBRATION RESULTS Point CALIBRATION RESULTS
il il
Ideal Actual NO Error NO %Error NO Actual NOx Emor NOx | %Emor NOx Ideal Actual NO Error NO %Error NO Actual NOx Emor NOx | %Emor NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10 ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 98.70 -1.30 -1.30 100.10 0.10 0.10 1 100.00 98.80 -1.20 -1.20 101.30 1.30 1.30
2 200.00 201.00 1.00 0.50 201.00 1.00 0.50 2 200.00 201.30 1.30 0.65 201.20 1.20 0.60
3 300.00 298.70 -1.30 -0.43 302.10 2.10 0.70 3 300.00 299.40 -0.60 -0.20 301.30 1.30 0.43
4 400.00 398.40 -1.60 -0.40 401.60 1.60 0.40 4 400.00 398.70 -1.30 -0.33 401.50 1.50 0.38
AVERAGE (%) -0.31 0.36 AVERAGE (%) -0.20 0.56
400 400
- / . /
200 200
100 100
0 0
0 100 200 300 400 4 100 200 300 400
Ideal ~—+—ActualNO  —#@— Actual NOx Ideal ~—+—ActualNO  —@— Actual NOx
Calibrated By Approved By Calibrated By Approved By
(MrJirawut Sakamn ) (Mr.Sarayuth  Jittranont ) (MrJirawut Sakamn ) (Mr.Sarayuth  Jittranont )
Fleld Environmental Sclentist (3) Asslstant General Manager Fleld Environmental Sclentlst (3) Asslstant General Manager
ALS Laboratory Group ALS Laboratory Group
FORMNO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12 FORMNO.: F 06-056 REVISIONNO.: - ISSUE DATE: 02/04/12
MULTIPOINT CALIBRATION REPORT MULTIPOINT CALIBRATION REPORT
Calibration Date 1-Jul-25 i Name $02 Analyzer Calibration Date 3-Jul-25 Name $02 Analyzer
HORIBA Model APSA-370 Teledyne API Model N100
Serlal No. G2CH436B D BKK_FS0796 Serlal No. 115 D RYG_FS0733
Calibrator Manufacturer Teladyne API Model 700 Calibrator Teladyne API Model 700
Serial No. 947 Serial No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder No. GN0027222 Std. Gas C ion (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc. Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certifled Date 9-Feb-22 Explred Date 9-Feb-30 Certifled Date 9-Feb-22 Explred Date 9-Feb-30
CALIBRATION RESULTS CALIBRATION RESULTS
Point Point
Ideal Autual Error %Emor Ideal Autual Error %Emor
ZERO 0.00 0.05 0.05 0.05 ZERO 0.00 0.10 0.10 0.10
1 100.00 98.70 -1.30 -1.30 1 100.00 98.30 -1.70 -1.70
2 200.00 198.10 -1.90 -0.95 2 200.00 198.50 -1.50 -0.75
3 300.00 298.30 -1.70 -0.57 3 300.00 298.50 -1.50 -0.50
4 400.00 398.50 -1.50 -0.38 4 400.00 398.00 -2.00 -0.50
AVERAGE (%) -0.63 AVERAGE (%) -0.67

300

/

200

100

/

100 200 300 400

Ideal —e— Autual

Calibrated By Approved By

(Mr.Jirawut Sakam )
Fleld Environmental Sclentist (3)

(Mr.Sarayuth  Jittranont )
Asslstant General Manager

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

300

/

200

" /

300 400

Ideal

—e— Autual

Calibrated By

(Mr.Jirawut Sakam )
Fleld Environmental Sclentist (3)

Approved By

(Mr.Sarayuth  Jittranont )
Asslstant General Manager

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




MULTIPOINT CALIBRATION REPORT

MULTIPOINT CALIBRATION REPORT

G Date 2-Jul-25 Name $02 Analyzer
HORIBA Model APSA-370
Serlal No. VABFSLSH D RYG_FS0460
Calibrator Manufacturer Teladyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certifled Date 9-Feb-22 Explred Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Autual Error %Emor
ZERO 0.00 0.10 0.10 0.10
1 100.00 98.70 -1.30 -1.30
2 200.00 198.50 -1.50 -0.75
3 300.00 297.90 -2.10 -0.70
4 400.00 398.10 -1.90 -0.47
AVERAGE (%) -0.63

300

/

200

/

100

/

0 100 200 300 400
~—a— |deal —e— Autual
Calibrated By Approved By
(Mr.Jirawut Sakam ) (Mr.Sarayuth  Jittranont )

Fleld Environmental Sclentist (3)

Asslstant General Manager

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

ALS Laboratory Group
ISSUE DATE: 02/04/12

G Date 2-Jul-25 Name $§02 Analyzer
HORIBA Model APSA-370
Serlal No. XL29Y85B D RYG_FS0462
Calibrator Teladyne API Model 700
Serial No. 947
Std. Gas C (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certifled Date 9-Feb-22 Explred Date 9-Feb-30
CALIBRATION RESULTS
Point
Ideal Autual Error %Emor
ZERO 0.00 0.10 0.10 0.10
1 100.00 99.10 -0.90 -0.90
2 200.00 198.00 2.00 -1.00
3 300.00 299.90 -0.10 -0.03
4 400.00 403.20 3.20 0.80
AVERAGE (%) 021
400 -
300
200 /
100
0
4 100 200 300 400
~—a— |deal —e— Autual
Calibrated By Approved By
(Mr.Jirawut Sakam ) (Mr.Sarayuth  Jittranont )

Fleld Environmental Sclentist (3)

Asslstant General Manager

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

ALS Laboratory Group
ISSUE DATE: 02/04/12

REVIEW BY

APPROVED BY

NEXT CAL DATE

29 Apr 2026




REVIEW BY

APPROVED BY.

NEXT CAL DATE. 0611 /2026







REVIEW BY

APPROVED BY .

NEXT cAL DATE.. 18/.07/ 26







REVIEW BY

APPROVED BY.

18 Mar 2026

NEXT CAL DATE










SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-481/1 Sirinthorm Raad, Bangbumru, Bangplud, Bangkok, 10700 Thailand
Tel. +66 2433 8331 Email : calibration@sithiphorn com

SITHIPORN

o
i

by b

WSCTISETS 17025
CAUBRATION 0394

Cert. No. : ACC25058

SITHIPCRN)

associates —

Calibration Procedure : CP-AC-03

Calibration Method :

This equipment was calibrated by follow on I[EC-60942-2003 Stan  d.
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 Maodel
‘Waveform Generator 33511B
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 33461A
Programmable Attenuator MAT-"070
Condenser Microphone 4180
Measuring Amplifier NA-42KAI
Audio Analyzer AVR-3360A

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

Serial No.
MY52302742
MY53220104
MY53220076
MY60024273

62100114

2977900

34560495

V744B6069

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACC25058

Job No.
Pages

Cert. No.
EF-0012-25
EEL BP 24/0268
EEL.BP 23/0268
CA2025120EA
EF-0006-25
AA-1002-25
AA-3002-25
EF-0013-25

: VCG3AC0188
: 2of3

Due Date
11-FEB-26
22-APR-26
22-APR-26
18-MAR-26
11-FEB-26
19-FEB-26
19-FEB-26
13-FEB-26

Pages : 1of3
e 15
e —
Equipment : SOUND CALIBRA OR
Manufacturer : RION
Model : NC-74
Serial No.: 34178123
1D 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
Pressure : (1013 £3) kPa .
Relative Humidity : (500 20 ) %
APPROVED BY...
Rec.elved_ Date : 22 SEPTEMBER 2025 07/ 10/ 2026
Calibration Date : 08 OCTOBER 2 NEXT CAL DATE......0.L0. oo oo
Date of Issue : 10 OCTOBER 2025
Calibrated by : Nathakorn Pisutpaisan
Approved by : mWW , 9
( Nitinun Srihawan )
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.

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),

MRS,

SITHIPO RNJ SITHIPORN ASSO IATE

associates CALIBRATION LABORATORY

Cert. No. : ACC25058
JobNo. : VC68ACO188
Pages : 3of3

Result of calibration :

1. Seund pressure level

Specified sound Measured Deviated Acceptance

pressure level value value Uncertainty Limit

(dB) (dB) (dB) (@B) (dB)

94 94.11 o 0.14 0.40

2. Frequency

Specified Measured Devia Acceptance

Frequency value value Uncertainty Limit

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

1000 1001.5 0.1 0.1 1o

3. Total distortion

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthom Road, Bangbumr©u, Bangpiud, Bangkok, 10700 Thailand
Tel. +66 2433 8331 Email : calibration@sithiphern.com

SITHIPORN

HSCTISHTIS 17005
CAUBRARION €304

Cert. No. : ACL25275

Pages : 1of8
. .
C dm Ce . ¢ate
E uipment : SOUND LEVEL METER
Manufactur r: RION
Maodel : NL-52A / Microphone UC-59 / Preamplifier NH-25
Serial No.: .5.1.98/_.203 /2974
1D No.: NKH_F80134
Caondition As Found = GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

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

Measured value (% )

1.83

Uncertainty (% )
0.10

Acceptance limit (% )
3.0

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

ar any value following i iding a lavel of of i 95%

End _f _alibration Certificate

[ EERY

REVIEW BY ......%. v‘”"*"...w
Location : -
Ambient Temperature : (230 £3) °C
Pressure : (1013 £3 ) KPa APPROVED BY..............oooe.
Relative Humidity : (500 20 ) %
NEXT CAL DATE.... 14/07/26
Received Date : 03 JULY 2025
Calibration Date : 14-15 JULY 2025
Date of Issue : 16 JULY 2025
Calibrated by = Nathakorn Pisutpaisan
Approved by : V" 0". w E.

{ Wichok Ekpongpradit )

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 Calibratisn Laboratory.
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SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25275
JobNo. : VC63ACO143
Pages  : 3of8

Calibration Procedure : CP-AC-01
Summa  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 @r) ‘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 freq) 2
Condition of this result of calibration : 125Hz 0.3 0.6
1. Reference Standard Instruments : 1000 Hz 0.3 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. Electrical signal tests of frequency weightings
‘Waveform Generator 33511B MY52302742 EF-0012-25 11-FEB-26 For 10 Hzto 4 kHz 0.3 0.6
Digital Multimeter 334614 MY53220104 EEL.BP 24/0268 22-APR-26 For>4kHz to 10 kHz 03 07
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 KHz 02 02
Programmable Attenuator MAT-1070 62100114 EF-000625  11-FEB-26 6. Long - term stability o1 o1
Condenser Microphone 4180 2977900 AA-1002-25 19-FEB-26 7. Level linearity on the reference level range 02 03
Measuring Amplifier NA-42KAIL 34560495 AA-3002-25 19-FEB-26 8. Level linearity including the level range control 02 03
2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only. - Tone burst response 02 03
3. This certificate is traceable 1o the international system of usit maintained at 10. Peak C sound level 02 035
11. Overload indication 0.2 0.25
3.1 National Institutc of Metrology (Thailand). 12, High lovet stability o1 01
3.2 Thailand Institute of Scientific and Technological Research (TISTR).
3.3 Electrical And Electronics Institute (EED).
ichs 2. wichasp.
S I T H | P o R N SITHIPORN ASSOCIATES S ITH | P O R N SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY associates J CALIBRATION LABORATORY
Cert. No. : ACL25275
Cert.No. : ACL25275 Job No. : VC68AC0143
JobNo. : VC63ACO143 Pages  : Sof8
Page : 4dof§
4. Electrical signal tests of frequency weightings
Result of calibration : Weighting network response with relative to 1 kElz.
1. Absolute sensitivity Frequency Deviation from various frequency weighting response curve (dB)
Reference Measured Acceptance () Flat Coweight A-weight Amw
Acoustic Signal Value Deviation Limit 6 00 o1 01 10
(dB) (dB) (dB} (dB) 125 0o 00 00 +10
93.9{93.94) 94.0 0.0 +03 250 0.0 0.0 0.0 +1.0
500 0.0 0.0 01 £1.0
2. Self-generated noise 1000 0.0 00 0.0 110
2.1 Normal test 2000 00 00 00 1.0
Measured Value 4000 00 00 0.0 £10
(dB) 8000 00 0.0 0.0 +15,-25
142 16000 0 -13 +2.5,-160

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.A ical signal tests of

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

Frequency
(Hz) Flat
125 03
1000 03
8000 13

Deviation from various frequency weighting response curve (dB)

Cweight  A-weight Acceptance
Limits
03 03 10
03 03 £07
14 14 +15,-2.5

wichou g

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

Anticipated
Frequency Vahie
Weighting (dB)

A - weight 94.0
C- weight 940
Flat 94.0
5.2 Time weighting at 1 kHz
Anticipated
Frequency Value
Weighting (dB)
Fast 94.0
Slow 94.0
Leg 94.0
6. Long - term stability
SLM Display
Froquency at initial
Weighting (dB)
A~ weight 94.0

Measured  Deviated  Acceptance
Value Value Limits
(dB) (dB) (dB)

94.0 0.0 *02
94.0 0.0 +02
94.0 0.0 *02
Measured Deviated ~ Acceptance
Value Value Limits
(dB) (dB) (dB)
94.0 0.0 +0.1
94.0 0.0 +0.1
94.0 0.0 ~-0.1
SIMDisplay  Devialed  Acceptance
at final Value Limits
(dB) (dB) (dB)
94.0 0.0 +0.1

ncheu @
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7. Level linearity on the reference level range

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25275
Job No. : VC68AC0143
Pages : 60f8
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Cert. No. : ACL25275
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8. Level linearity including the level range control

Anticipatod  casured  Deviated  Acceptance Antcipated - Measured - Devisted  Avcep  co
Value Value Value Limits Range Value Value Value Limits
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
137.0 1370 0.0 08 130 94.0 940 00 408
136.0 1360 0.0 08
135.0 135.0 0.0 +0.8 Anticipated ~ Measured  Deviated  Acceptance
134.0 1340 00 08 Range Value Value Value Limits
1330 133.0 00 0.8
@B aB a8
132.0 1320 00 08 (48 (am) (a8) (a5
310 1310 00 08 130 29.0 290 0.0 0.8
1290 1290 0.0 0.8
1240 1240 0.0 0.8 9. Tone burst response
1190 1oL o1 08 Time Tone burst Anticipated ~ Measwred  Deviated  Acceptance
140 1140 00 =08 duration, Tb ~ Cyel vl Val Val Lirui
109.0 109.0 00 2038 Weighing o e v v " s
1040 1041 o1 +08 ightin (ms) (dB} (dB) (dB) (dB)
9.0 9.0 00 08 025 1 1080 107.9 0.1 10530
040 04,0 00 108 Fast 2 3 1170 1169 0.1 10;-15
£9.0 89.0 0.0 0.8 200 800 134.0 134.0 0.0 .5
84.0 84.0 0.0 0.8 s 2 3 1080 107.9 0.1 10;-3.0
low
79.0 790 0.0 0.8 200 800 1276 1276 0.0 5
740 740 0.0 0.8 025 1 99.0 989 01 1.0;-3.0
6.0 9.0 0.0 0.8 SEL 2 8 1080 108.0 0.0 1.0;-15
6.0 6.0 00 08 200 800 1280 1280 00 105
59.0 59.0 0.0 08
540 540 00 08
490 290 0.0 0.8
440 240 0.0 08
390 390 0.0 0.8
340 340 00 +0.8
300 300 00 08
290 290 00 08
280 280 0.0 108
270 270 00 08
26.0 260 00 0.8
250 249 0.1 0.8
Nreboon ichon g
SV,
SITHIPORN ASSOCIATES CO., LTD. \\i\\_%,/
SITHIPO RNJ SITHIPORN ASSOCIATES CALIBRATION LABORATORY SITHIPORN) . — . A
associates CALIBRATION LABORATORY fsir Bongplud, Bangkok, 10700 Thailand KON
Tel 46624338331 Email:calibration@sithiphom.com preibtind
Cert. No. : ACL25275 Cert. No. : ACL25287
JobNo. : VC68ACH43 Pages : 1of8
Pages : 8of8 - X, i o
cefio Ce "Tet
10. Peak C sound level
Equipment : SOUND LEVEL METER
Numbser of cycle Anticipated Measured Deviated Acceptance Manufa r. RION
in Y :’“'“'; V‘*'“(er L';Pe"’k :’“1“‘; '(—“'“‘)’ Model : NL-52A / Microphone UC-59 / Preamplifier NEF-25
test sign a8 aB dB dB
. ial No.: 531307 /23456 / 32
Continuous 1300 1300 00 220 Serial No. 00331307 /23456 /32983 R
One 1334 1334 00 20 ID No.: NNG_F50023
Number of cycle Anticipated Measured Deviated Acceptance provepEy
in Value Value Value Limits Condition As Found : GOOD 1071
{est signal (dB) (dB) (dB) (dB) ° NEXT CAL DATE..... 20/07/26
. ??““::1‘;“5 . 133.0 133.0 00 *L.0 Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
ositive half cycle 1354 1352 02 1.0 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
Negative half cycle 135.4 1352 02 10 KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits Location : -
one-halfoycle one-half cycle (dB) (dB) Ambient Temperature : (23.0 £3) °C
895 895 00 15 Pressure : (1013 +3) KPa
Relative Humidity : (500 £20 ) %
12. High level stability
Received Date : 07 JULY 2025
SLM Display ~ SLM Display Deviated Acceptance Calibration Date : 21-23 JULY 2025
Frequency at initial at final Value Limits Date of Issue : 25 JULY 2025
Weighting (aB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.1 Calibrated by : Nathakorn Pisuipaisan
The reported upcertainty is based on a standard uncertainty multiplied by coverage factor £ =2 Approved by :
Wichow 5.
or any value followin; ing a Javel of of . i 95Y . .
ray s ( Wichok Ekpongpradit )
End of Calibration Certificate
‘This certificate is issued in with the of ISO/IEC 17025 standard, may not be reproduced

Hrdaro B

other than in full, except with the prior written approval of the head of Calibration Laboratory.
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Cert. No. : ACL25287

JobNo. : VC6BACO145 Job No.  : VCESACO14S
Pages : 20f8 Pages  : 3of8
Calibration Procedure : CP-AC-01
numma o Measurement Result :
Calibration Method :
This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level eter (SLM). Uncertainty  Maximum-permitted
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference Parameter @8 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. L. Absolute sensitivity 02 NA
2. Self-generated noise 02 N/A
Condition of this result of calibration : 3.A ical signal tests of frequency
1. Reference Standard Instruments : 125Hz 0.3 0.6
Instroment Model Serial No. Cert. No. Due Date 1000 Hz 03 06
‘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.BP 24/0268 22-APR-26 For 10 Hz to 4 kHz 03 06
Digital Multimeter 33461A MY53220076 EEL.BP 23/0268 22-APR-26 For >4 kHzto 10 kHz n3 0.7
Digital Multimeter 34461A MY60024273 CA2025120EA  18-MAR-26 For > 10kHz to 20 kHz 0.3 1.0
Programmable Attenuator MAT-1070 62100114 EF-0006-25 11-FEB-26 5. Frequency and time weightings at [ kHz 0.2 02
Condenser Microph e 4180 2977900 AA-1002-25 19-FEB-26 6. Long - term stability 0.1 0.1
Measuring Amplifier NA-42KAI 34560495 AA-3002-25 19-FEB-26 7. Level lincarity on the reference level range 02 03
8. Level linearity including the level range control 02 03
2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
9. Tone busst response 0.2 03
3. This certificate is traceable to the i system of unit at 10. Poak C sound level 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 0.1 0.1
3.3 Electrical And Electronics Institute (EEI).
ks mihoe 8.
SITHIPORN SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY associates _J CALIBRATION LABCRATORY
Cert. No. : ACL25287
Cert. No. : ACL25287 Job No. : VC63ACH 45
Job No. VC68ACO145 Pages : Sof8
Page 4of 8 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 (Hz) Flar Coweight Aweight Aco;ep'-znce
Reference Measured Acceptance imits
Acoustic Signal Value Deviation Limit o 00 o 00 L0
(dB) (aB) (a8) (48) 125 0.0 0.0 0.0 +1.0
93.9(93.94) 940 00 03 70 00 oo o L0
500 0.0 0.0 0.1 *1.0
2. Self-generated noise ;g g:g g:g g:z jg
2.1 Normal test .
4000 0.0 00 0.0 +1.0
Measured Value 2000 0.0 00 00 +15,-2.5
(d3) 16000 0.0 13 12 +25,-160
134
5. Frequency and fime 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 kiz
Frequency Weighting Anticipated ~ Measured  Deviated  Accep ce
Weighting (aB) Fret_Iuer_wy Value Valne Value Limits
A weight o7 Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 142 C - weight 94.0 940 00 502
Flat 199
Flat 94.0 94.0 0.0 =02
3. Acousticat signal tests of frequency weightings 5.2 Time weighting at 1 kHz
Meter frec-field acoustic response at a level of 84 dB Anticipated  Measwred  Deviated  Acceptance
Frequency Deviation from various frequency weighting responsc curve (dB) Frequency Value Value Value Limits
(Hz) Flat Coeight Avweight Acceptance Weighting (dB) (dB) (dB) (dB)
Limits Fast 94.0 94.0 0.0 +0.1
125 0.2 0.2 0.2 *1.0 Slow 94.0 94.0 0.0 +0.1
1000 02 02 0.2 0.7 Leq 94.0 94.0 0.0 *0.1
8000 03 04 0.4 +15,-25 6. Long - term stability
SLM Display SLM Display  Deviated  Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (aB) (dB) (dB)
e, A - weight 94.0 94.0 0.0 £0.1 o s,
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Pages : 6of8 Fages 2 Tof8
7. Level linearity on the reference level range
Anticipated easured Deviated Acceptance 8. Level linearity including the level range control
Value Value Value Limits Anticipated  Measwed  Doviated  Acceptance
(dB) (dB) (d8) (dB) Range Value Value Value Limits
137.0 137.0 0.0 408
1360 136.0 0.0 +0.8 (dB) (@) (dB) (@)
1350 135.1 01 +038 130 94.0 940 0.0 08
1340 134.1 0.1 +0.8
133.0 1330 0.0 +0.8 Anticipated ~ Measured Deviated Acceptance
1320 1520 0.0 08 Range Value Value Value Limits
1310 1310 00 408
129.0 129.0 00 +0.8 (d8) () (a) (d5)
1240 1240 0.0 208 Lo 20 o0 00 038
1190 119.1 01 0.8
1140 114.1 0.1 +0.8
109.0 109.0 00 +0.8 9. Tone burst response
1040 104.1 o. 408
99.0 9.1 01 408 Time Tone burst Anticipated ~ Measured ~ Deviated  Acceptance
240 94.0 0.0 0.8 duration, Tb Cycle Value Value Value Limits
89.0 89.0 00 038 Weighting (s (dB) (dB) (aB) (dB)
84.0 84.0 0.0 408 025 1 108.0 107.9 0.1 1.0;-3.0
790 79.0 0.0 408 Fast 2 8 117.0 1169 0.1 10;-15
40 74.0 0.0 +08 200 800 134.0 1340 0.0 +0.5
6.0 69.0 0.0 *08 2 8 108.0 108.0 00 10530
640 64.0 00 08 Stow 200 800 1276 1276 00 205
0 0 00 08 025 1 99.0 98.8 02 1.0;-30
54.0 540 0.0 +0.8
190 190 00 08 SEL 2 8 108.0 108.0 0.0 10;-15
440 440 00 08 00 800 1280 1280 00 0.5
39.0 390 0.0 +0.8
340 340 0.0 #0..
300 300 0.0 0.8
29.0 29.0 0.0 0.8
280 280 0.0 408
27.0 27.0 0.0 +0.8
26.0 26.0 0.0 0.8
25.0 249 0.1 +0.8
wechma, withos p.
SITHIPORN ASSOCIATES CO., LTD. NS A
SITHIPO Rw SITHIPORN ASSOCIATES CALIBRATION LABORATORY SITHIPORN) . ™ = /§
a S S o c i a t e S CALIBRATION LABORATORY 451-451/1 Sirinthom Road, Bangburnry, Bangplud, Bangkok, 10700 Thailand ‘l/"{l,,/,l_\\“\}‘\‘}
Tel. +66 2433 8331 Emil : calibration@sithiphom.com CALIBRATION 0394
Cert. No. : ACL25287 Cert. No. : ACL25080
JobNo. : VC68ACH145 Pages lofg
Pages : 8of8 Lo ISP ™o
10. Peak C sound level —C hulg L
Number of cycl Anticipated  Measured Deviated Acceptance Equipment : SOUND LEVEL METER
in Value Value, Lepeak Value Limits Manufactarer : RION
test signal (dB) (dB) (dB) (dB) 3 §
Contifmous 1300 1300 00 90 Model : NL-52A./ Microphone UC-59 / Preamplifier NH-25
One 134 133.4 00 20 Serial No.: 00920831 /22191 /22220
ID Ne RYG_FS0622
Number of cycle Aaticipated ~ Measured Deviated Acceptance
in Value Value Value Limits
test ?ignal (d8) (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
Negative half cycle 1354 1352 02 10 Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
11, Overtoad indication KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limi Location : -
. o | REVIEW BY .
on ycle  one-half cycle (dB) (dB) Ambient Temperature : (230 £3) C
89.5 89.5 0.0 +1.5 Pressure : (1013 £3) kPa
Relative Humidity : (500 £20 ) %
12. High level stability APPROVED BY
Received Date : 07 JANUARY 2025
SLM Display ~ SLM Display ~ Deviated Acceptance Calibration Date : 21 -23 JANUARY 2025
Frequency at initial at final Value Limits Date of Issae : 24 JANUARY 2025 NEXT CAL DATE.... 21/01/.2026 .
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 coverase factor k =2 Approved by : 7- é q ¢ .
or any valuc fo owing ing a lavel of of i 95% N
( Thanakul Petchurai )
End of Calibration Certificate
‘This certificate is issued in with the of ISO/IEC 17025 standard, may not be reproduced

i g,

other than in full, except with the prior written approval of the head of Calibration Laboratory.
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Calibration Procedure : CP-AC-01

Calibration Method :

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

Th SLMh ..t __toA . " .. 1 .. sgn._ . __o 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-0009-24 05-FEB-25
Wavef  Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267  13-FEB-25
Digital Multimeter 33461A MY 3220076 EEL.BP 20/0267  15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphon 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAL 34560495 AA-3001-24 05-FEB-25

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

system of unit maintained at :

o LA

SITHIPORNJ

associates

Summa of Measurement Result :

Parameter

1. Absolute sensitivity
2. Self-generated noise

Uncertainty

3. Acoustical signal tests of frequency weightings

125Hz
1000 Hz
8000 1z

4, Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz
For >4 kHzto 10 kHz
For > 10 kHz to 20 kHz
5. Frequency and time weightings at 1 kHz
6. Long - term stability
7. Level linearity on the reference level range

8. Level linearity including the level range control

9. Tone burst response
10. Peak C sound level
11. Overload indication
12. High level stability

(dB)

0.2
02

03
03
0.3

0.3
03
03
0.2
0.1
0.2
02
02
02
0.2
0.1

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25080
JobNo. : VC6BACHI59
Pages : 3of8

Maximum-permitted
uneertainty of
measurement (dB)
N/A
N/A

0.6
0.6
07

0.6
0.7
1.0
02
0.1
03
03
03
0.35
0.25
0.1

7 Kheh

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY
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Cert. No. : ACL25080
JobNo. : VC63AC0059

Page : 4of8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) {dB) (dB) (dB)
93.9(93.99) 94.0 0.0 +0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)

146

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

Frequency Weighting
Weighting (dB)
A - weight 8.7
C - weight 13.7
Flat 193
3.A ical signal tests of freq)

Meter free-field acoustic response at a level of 34 dB.

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight  A-weight Acceplance
Limits
125 04 04 04 £10
1000 02 02 0.2 0.7
8000 06 06 06 +1,-25

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

Frequency
(Hz) . .
Fiat C-weight A-weight
63 0.0 0.0 0.0
125 0.1 0.1 0.0
250 0.0 0.0 0.0
500 0.0 0.1 0.0
1000 0.0 0.0 0.0
2000 0.0 00 0.0
4000 0.0 0.0 0.0
3000 0.0 0.1 0.1
16000 0.0 -1.2 -1.2
5. requency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated ~ Measured
Frequency Value Value
Weighting (dB) (dB)
A - weight 94.0 94.0
C - weight 94.0 94.0
Flat 94.0 94.0
5.2 Time weighting at 1 kHz
Anticipated  Measured
Froquency Value Value
Weighting (48) (dB)
Fast 940 94.0
Slow 940 %4.0
Leq 99 9.0

6. Long - term stability

SLM Display SLM Display

Frequency
Weighting
A - weight

at initial
(dB)
94.0

at final
(dB)
9.0

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25080
JobNe. : VC6BACO059
Pages : S50f8

Deviation from various frequency weighting response curve (dB)

Acceptance
Limits
*1.0
+1.0
=l.0
+1.0
+1.0
*1.0
+1.0
+15,-2.5
+2.,-160

Deviated ~ Acceptance

Value Limits
(dB) (dB)
00 02
00 £02
0.0 02

Deviated Acceptance

Value Limits

(dB) (dB)
00 +01
00 +01
0.0 +0.1

Deviated Acceptance

Value Limits
{dB) {dB)
0.0 01 o

~
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7. Level linearity on the reference level range
Anticipated Measured Deviated tance 8. Level linearity including the level range contral
Value Value Value Limits Anticipated Measured Deviated Acceptance
(dB) (dB) (dB) (dB) Range Value Value Value Limits
137 137. . .
37.0 37.0 0.0 0.8 (dB) (dB) (dB) (dB)
1360 136.0 0.0 +0.8 130 040 9.0 00 w08
1350 1350 00 +0.8 ’ : : )
1340 134.0 0.0 +0.8
133.0 133.0 0.0 108 Anticipated Measured Deviated Acceptance
1320 1320 0.0 +0.8 Range Value Value Value Limits
1310 1310 0.0 0.8 (dB) (dB) (dB) (dB)
1200 1200 00 0.8 130 290 289 0.1 208
124.0 1240 0.0 408
119.0 119.0 0.0 408
1140 114.0 0.0 +0.8
109.0 109.0 0.0 0.8 9. Tone burst response
104.0 104.0 0.0 +0.8 Time Tone burst Anticipated ~ Measured visted  Accep ce
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)
890 8.0 00 08 0.25 1 108.0 107.9 0.1 1.0;-30
840 8.0 00 0.8 Fast 2 8 1170 1170 0.0 10;-15
79.0 79.0 0.0 +0.8 N 800 1340 1341 o
740 740 00 1038 o : - -
6.0 .0 00 108 Slow 2 8 03. 1.0 0.0 Lo
640 640 00 108 200 800 1276 1276 0.0
59.0 59.0 0.0 08 0.25 1 99.0 98.9 0.1 1.0;
540 539 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 1280 1280 0.0
440 440 0.0 2038
390 9 0.1 208
34.0 339 0.1 +0.8
300 299 0.1 0.8
29.0 289 0.1 0.8
28.0 28.0 0.0 0.8
270 26.9 0.1 0.8
26.0 259 0.1 +0.8
250 250 0.0 0.8
- o x fSe/
SITHIPORN ASSOCIATES CO., LTD.
SITHIP DRN SITHIPORN ASSOCIATES CALIBRATION LABORATORY SITHIPORN, ~~—
%, S
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Tel. +66 2433 8331 Email : calibration@sithiphom.com mﬁ
Cert. No. : ACL25080 Cert. No. : ACL25288
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10. Peak C sound level < i g a
Number of ¢y le Anticipated Measured Deviated Acceptance Equipment : SOUND LEVEL METER
in Value Value, Lepeak Value Limits Manufacturer : RION
test ?ignd (dB) (dB) (dB) (dB) Model : NL-52A / Microphone UC-59 / Preamplifier NH-25
Continuous 1300 1300 00 20 Serial No.: 00531309/ 23458 /32085
One 1334 1333 0.1 20
D No.: PHK_FS0030
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.
Negative half eycle 135.4 1352 0.2 +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 : R
one-halfcycle  one-half cycle (dB) (dB) Ambient Temperature : (230 £3) °C
89.6 895 0.1 1.5 Pressure : (1013 £3) kPa
REVIEW BY
Relative Humidity : (500 £20 ) %
12. High level stability Received Date : 07 JULY 2025 APPROVED BY....
; . . Calibration Date : 21-23 JULY 2025
SLM Display ~SLMDisplay ~ Deviated Acceptance Date of Issue : 25 TULY 2025 T CAL AT 20107 12026
Frequency at initial at final Value Limits NEXT CAL DATE.....£0 [0 12020
Weighting (dB) (dB) (dB) (dB) Calibrated by : Nathakon Pisutpaisan
A - weight 137.0 137.0 0.0 0.1
.pp..vi.by:
W icho E--
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor & =2 ( Wichok Ekpongpradit )
or any value following ing a lavel of confid of 95 %
End of Calibration Certificate This is issued in with the of ISO/IEC 17025 standard, may not be reproduced

> St

other than in full, except with the prior writien approval of the head of Calibration T aboratory
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Calibratien Procedure : CP-AC-01
Summa of Measarement Result
Calibration Method : U certsinty
cel il il it
This equipment was calibrat by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM). . Maximum-permitted
. . L tes i
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference arameter @) 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 02 A
2. Self generated noise 02 N/A
Condition of this result of calibration : 3.A ical signal tests of frequency
1. Reference Standard Instruments : 125 Hz 03 0.6
Instrument Model Serial No. Cert. No. Due Date 1000 Hz 0.3 0.6
8000 Hz 03 0.7
Waveform Generator 33210 MY48017076 EF-0011-25  11-FEB26 . )
Waveform Generator 335118 MY52302742 EF-001225  11-FEB26 4. Electrical signal tests of frequency weightings
Digital Multimeter 33461A MY53220104 BP 24/0268  22-APR-26 For 0 Hzto 4 kHz 0.3 0.6
“gital Multimeter 33461A MY53220076  EELRP23/0268 22-APR-26 For >4 kHzto 10 kHz 0 07
Digital Multimeter 34461A MY60024273 CA2025120EA  18-MAR-26 For > 10 kHz to 20 kHz 0.3 0
Programmable Attenuator MAT-1070 62100114 EF-0006-25  11-FEB-26 5. Frequency and time weightings at 1 kHz 02 02
Condenser Microphone 4180 2977900 AA-1002-25  19-FEB-26 6. Long - term stability 01 0.1
Measuring Amplifier NA-42KAI 34560495 AA-300225  19-FEB26 7. Level lincarity on the reference level range 02 03
8. Level linearity including the level range control 02 03
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 i system of unit maintaincd at 10. Peak C sound level 02 035
3.1 National Institute of Metrology {Thailand). 11. Overload indication 0.2 0.25
3.2 Thailand Institute of Scientific and Technological Rescarch (TISTR). 12. High level stability 0.1 0.1
3.3 Electrical And Electronics Institute (EEI),
sk & mder-g_
SITHIPORN SITHIPORN ASSOCIATES SITHIPO Rw SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY associates CALIBRATION LABORATORY
Cert. No. : ACL25288
Cert.No. : ACL25288 JobNo. : VC68ACO146
JobNeo. : VC68AC0146 Pages : Sof8
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)
itivi Hz Acce
1. Absolute sensitivity (Hz) Flat Coveight  A-weight cpance
Refi M ured A Limits
ference i
N e : v e coeplance 63 00 00 o1 110
G - L
m(sd; )‘M ) :l:)’ (;";“ I’d';"; 125 00 0.1 o1 1.0
250 0.1 0.1 0.0 £1.0
93.9(93.94) 94.0 00 03
500 0.0 0.t 0.0 £1.0
1000 0.0 0.0 0.0 +1.0
2. Self-gencrated noise
2000 0.0 0.1 0.0 *1.0
2.1 Normal test
4000 0.0 0.0 0.0 £1.0
Measured Value 8000 0.0 0. 0.1 +15,-25
(dB) 16000 00 12 1.2 +25,-160
138
5. Frequency and time weightings at 1 kHz
2.2 The wicrophone of the sound level meter was replaced by cleotrical signal iuput device. 5.1 Frequency weightings at 1 kilz
Frequency Weighting Anticipated ~ Measured  Deviated cceptance
Weighting (dB) Frequency Value Value Valye Limits
Weightin
A - weight 29 gh' 2 (aB) (dB) (dB) (dB)
C - weight 148 A - weight 94.0 94.0 0.0 £0.2
Flat 202 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 level of 34 dB pnicipated  Messwred  Devisied  Acceptance
Frequency Deviation from various frequency weighting response curve (dB) Frequency Value Value Value Limits
Acceptance Weighting B aB aB
(Hz) Flat Cweight  A-weight eptan (dB) (dB) (dB) (dB)
Limits Fast 94.0 940 0.0 +0.1
125 0.2 0.2 "2 +10 Slow 94.0 94.0 0.0 0.1
1000 02 02 0.2 +£0.7 Leg 940 940 00 £0.1
2000 03 03 03 +1.5,-2.5
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 pichost 8.
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7. Level linearity on the reference Jevel range
Anticipated Measured Deviated Acceptance 8. Level linearity including the Jevel range control
Value Value Value Limits . .
(dB) (dB) (B) (dB) Anticipated Measured Deviated Acceptance
1370 137.0 0.0 108 Range Value Value Value Limits
1360 136.0 0.0 0.8 (dB) (daB) (dB) (dB)
1350 1350 0.0 0.8 130 940 94.0 0.0 40.8
1340 1340 0.0 +0.8
1330 1330 0o 2038 Anticipated  Measured  Deviated  Acceptance
1520 1320 00 =08 Range Value Value Value Limits
131.0 131.0 0.0 +0.8
1290 1290 0.0 108 (dB) (dB) () (dB)
124.0 124.0 0.0 108 130 29.0 29.1 0.1 %038
1190 119.0 0.0 0.8
1140 1140 0.0 0.8
109.0 109.0 0.6 10.8 9. Tone burst response
104.0 104.0 0.0 +0.8
99.0 9.0 00 ‘08 Time Tone burst Anticipated ~ Measured Deviated  Acceptance
%40 4.0 00 108 duration, Tb Cycle Value Value Value Limits
39.0 2.0 0.0 1038 Weighting (ms) (dB) (dB) (dB) (dB)
84,0 84.0 0.0 0.8 025 1 108.0 107.9 0.1 1.05-3.0
79.0 78.9 0.1 03 Fast 2 8 1170 1170 0.0 1.0;-15
74.0 74.0 0.0 08 200 800 1340 134.1 0.1 05
690 68.9 01 0.8 2 8 108.0 108.0 0.0 1.0;-3.0
640 6.2 o1 08 Stow 200 200 1276 1276 0.0 205
590 8.9 01 08 025 1 99.0 989 o1 1.0;-3.0
>0 239 o 0% SEL 2 8 108.0 108.0 0.0 1.0;-15
49.0 489 0.1 0.8
140 430 o1 08 200 800 128.0 1280 0.0 05
39.0 389 01 0.8
340 34.0 0.0 0.8
30.0 30.1 0.1 +0.8
29.0 29.1 0.1 08
28.0 281 0.1 +0.8
27.0 272 0.2 +0.8
26.0 262 02 0.8
25.0 250 0.0 +0.8
prchow k. wichon e,
SITHIPORN ASSOCIATES CO., LTD. ",
SITHIPO Rw SITHIPORN ASSOCIATES CALIBRATION LABORATORY -
associates CALIBRATION LABORATORY R e, Bk 10700 Thtiand T o
Tel. +66 2433 833t Email : calibration@sithiphom.com CAUBRATION 0394
Cert. No. : ACL25288 Cert. No. : ACL25276
JobNo. : VC68ACO146 Pages : lof§
Pages  : 8of8 E o=
10. Peak C sound level g T Ce. e
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-524 / Microphone UC-59 / Preamplifier NH-25
Continuous 1300 1300 00 2.0 Serial No.: 12997 224 132975
One 1334 1333 0.1 20 D No.: NKH_FS0135
Number of cycle Anticipated ~ Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB) Condition As Found : GOOD
Continuous 133.0 132.9 0.1 +1.0
Positive half cycle 1354 135.1 03 +1.0 Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
Negative half cycle 135.4 135.1 03 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
on&halfcycle one-halfcyclc (dB) (dB) Location : . REVIEW BY ...
8.5 895 0.0 +15 Ambient Temperature : (230 +£3) °C
Pressure : ( 1013 +3 ) KPa APPROVED BY ...
12. High level stability Relative Humidity : (500 +20 ) %
SEM I)isplay SLM Display Deviated Acceptance . NEXT CAL DATE.... l4/07/26 R
Frequency at initial at final Value Limits Rec.elved. Date : 03 JULY 2025
Weighting (a8) B) (B} (d8) Calibration Date : 14-15 JULY 2025
Date of Issue : 16 JULY 2025
A - weight 137.0 1370 0.0 +0.1
Calibrated by : Nathakorn Pisutpaisan
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2
i ¢ imately 95 Approved by :
or any value following alavel of of 95% pp! y Wi oho. E.
End of Calibration Certificate ( 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 Summa of Measurement Result :
Uncertainty Maximun-permitted
Calibration Method : Parameter uncertainty of
‘This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM). (a5) weasurement (dB)
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference 1. Absolute sensitivity 02 NA
Standard Instruments. 2. Self-generated noise 02 NA
For tests results of each items were made by observation of each Instruments display and also with SLM's display. 3 A tical signal tests of
125 Hz 03 0.6
Condition of this result of calibration : 1000 Hz 03 0.6
1. Reference Standard Instruments 8000 Hz 03 07
Instrument Model Serial No. Cert. No. Due Date 4. Electrical signal tests of frequency weightings
Waveform Generator 332104 MY48017076 EF-001125  11-FEB-26 For 10 Hz to 4 kilz 03 06
Waveform Generator 33511B MY52302742 EF-001225  L1-FEB-26 For > 4 kHz to 10 kHz 03 07
Digital Multimeter 33461A MY53220104  EEL.BP24/0268 22-APR-26 For> 10 kHz to 20 kHz 03 10
Digital Multimeter 33461A MY53220076  EEL.BP23/0268 22-APR-26 5 Frequency and time weightings at 1 02 02
Digital Multimeter 34461A MY60024273  CA2025120EA  18-MAR-26 6 Long - term stability ol o1
Programmable Attenuator MAT-1070 62100114 EF-000625  11-FEB-26 7. Level lincarity on the reference level range 02 03
i 2977900 -1002- -FEB-
Condenser Microphone 4180 AAL00225 19 TEB 26 8. Level linearity including the level range controt 02 03
Measuring Amplifier NA-42KAI 34560495 AA-3002-25  19-FEB-26
9. Tone burst response 02 03
2. This result of calibration was found accimrate as shown on date and place of calibration for this calibrated iterm only 10. Peak C sound level 02 033
3. This certificate is traceable to the international system of unit maintained at : 1. Overload indication 02 025
12. High level stability 0.1 0.1
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).
3.3 Electrical And Electronics Institute (EEI).
wichou. b, Withaex 2.
SITHIP DR N} SITHIPORN ASSOCIATES SITHIPO RNJ SITHIPORN ASSOCIATES
associates - CALIBRATION LABORATORY associates CALIBRATION LABORATORY
Cert. No. : ACL25276
Cert.No. :  ACL25276 Job No. : VC6SACO. 3
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4 Electrical signal tests of frequency weightings
Result of calibration : ‘Weighting network response with relative to 1 kHz.
1. Absolute sensitivity Frequency Deviation from various frequency weighting response curve (dBB)
Acceptan
Refercnce Measured Acceptance (Hz) Flat Cweight  A-wei t c:j_“’l e
Acoustic Signal Value Deviation Limit o o o i "l":;s
1 . . .
(as) (d) () (a5 125 00 00 00 +1.0
93.9(93.54) 94.0 00 0.3 ) : ' .
250 00 00 01 +10
2. Self-generated noise 300 00 00 ol =10
2.1 Normal test 1000 0.0 0.0 00 +10
2000 00 0.0 00 1.0
Measared Value 4000 01 0.0 0o +10
(dB) 8000 00 00 00 +15,-25
138 16000 0.1 -13 12 +25,-160
2.2 The microphone of the level eter was replaced by electrical signal input device. 5. Erequency and time weightings at 1 kitz
Frequency Weighting 5.1 Frequency weightings at 1 kHz
Weighting (dB)
A - weight 00 ey Autcpated  Mowuod  Deviied  Acsepiance
C- weight 154 quen Value Value Value Limits
Flat 210 Weighting (dB) (dB) (dB) (dB)
A - weight 940 940 00 02
3. Acoustical signal tests of C - weight 9.0 94.0 00 02
Meter fiec-field acoustic responsc at a level of 84 dB Flat 940 94.0 00 02
Frequency Deviation from various frequency weighting response curve (dB) 5.2 Time weighting at 1 kiz
{(Hz) . . Acceptance
Flat Coweight  A-weight Limits Anticipated  Measured  Deviated  Acceptance
125 04 04 04 £10 Frequency Value Value Value Limits
1000 03 03 03 %07 Weighting (dB) (dB) (dB) (dB)
8000 05 06 06 +15,-2.5 Fast %40 940 00 %0.1
Slow 9.0 %40 00 0.1
Leq 94.0 940 0.0 01
6. Long - term stability
SLMDisplay SLMDisplay ~Deviated  Acceptance
Frequency atinitial at final Value Limits
Weighting (dB) (dB) (dR) (dB)
prchon s A - weight 94.0 94.0 00 ~0.1 Jeiches 2.
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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
Valne Vale Vale Limits Range Value Value Value Limits
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
137.0 137.0 0.0 .8 130 940 94.0 0.0 0.8
136.0 136.0 0.0 +0.8
1350 1350 0.0 0.8 Anticipated Measured Deviated Acceptance
i;‘;'g g‘;'g g'g 3-; Range Value Value Value Limits
1320 1320 00 0 (dB) (dB) (dB) (dB)
1310 1310 00 08 130 200 29 0.1 208
129.0 129.0 0.0 +0.8
124.0 124.0 0.0 0.8 9. Tone burst response
119.0 115.0 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 4.8 duration, Th Cycle Value Value Value Limits
104.0 104.0 00 408 Weighting (ms) (dB) (dB) (dB) (dB)
99.0 99.0 0.0 0.8 0.25 1 108.0 108.0 2.0 1.0;-3.0
94.0 94.0 0.0 08 Fast 2 8 1170 1170 0.0 10515
89.0 8.0 00 208 200 800 1340 134.1 o1 05
3‘;'8 :‘;’g g'g 3‘2 Sow 2 8 108.0 108.0 00 10530
740 740 0.0 08 200 800 1276 127.6 0.0 +H).5
69.0 69.0 0.0 08 025 1 9.0 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;-15
590 59.0 00 08 200 800 1280 1281 o1 05
54.0 54.0 0.0 +0.8
49.0 49.0 0.0 +0.8
440 44.0 0.0 +0.8
39.0 390 0.0 0.8
340 340 0.0 +0.8
300 30.0 0.0 +0.8
29.0 29.0 0.0 +0.8
28.0 28.0 0.0 038
21.0 270 0.0 0.8
26.0 260 0.0 0.8
250 25.0 0.0 0.8
witlos 2. ichacy
SITHIPORN ASSOCIATES CO., LTD.
SITHIPO RNJ SITHIPORN ASSOCIATES CALIBRATION LABORATORY SITHIPORN,
associates CALIBRATION LABORATORY 451-45)/1 Sirinthom Road, Bangbumn, Bangpiud, Bangkok, 10700 Thailand "":I..//,;\..\Tﬂ\“ [
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e ~ T at®  a-ta
0. Peak C sound level e e
Number of cycle Anticipated Measured Deviated Acceptance Equipment : SOUND LEVEL METER
in Value Value, Lepeak Value Limits Manufacturer : RION
(;Zs::;i':s (1;1:(;; (1::(: (:z) (:2}.30) Maodel NL-52A / Microphone UC-59 / Preamplifier NII-25
One 1334 1334 0.0 120 Serial No.: 01120937 /21845 /22326
ID No.: RYG_FS0628
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 1352 -02 1.0
Negative half cycle 1354 1352 02 1.0 Customer : ALS LABORATORY GROUP (THAILAND) CO.,, LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
11. Overload indication KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits Location : -
one-half cycle one-half cycle (dB) (dB) Ambient Temperature : (230+3) °C
5 895 00 s Pressure : (1013 £3 ) KPa REVIEW BY ......vvoonreineiereneeen
Relative Humidity : (500 £20) %
12. High level stability APPROVED BY......ccvvrrrrennne .
Received Date : 07 JANUARY 2025
SLMDisplay  SLMDisplay  Deviated  Acceptance Calibration Date : 21-23 JANUARY 2025
Frequency at initial at finat Value Limits Date of Issue : 24 JANUARY 2025 NEXT CAL DATE. .. 21/ 01 /2026
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 multipltied by coveraze factor k =2 Approved by : M
or any value following alavel of of i 95% Z -
( Thanakul Petchurai )
End of Calibration Certificate
This i is issued in with the of ISO/IEC 17025 standard, may not be reproduced

ichor g

other than in full, except with the prior written approval of the head of Calibration Laboratory.
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Calibration Procedure : CP-AC-01

Calibration Method :

‘This equipment was calibrated by follow on [EC-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 ¢his resalt of calibration :
1. Reference Standard Instraments :

Instrument Meodel Serial No. Cert. No. Due Date
‘Waveform Generator 33210A MY48017076 EF-6009-24 05-FEB-25
‘Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267 13-FEB-25
Digital Multimeter 3346 MY53220076 EEL.BP 20/0267 15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267  15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAIL 34560495 AA-3001-24 05-FEB-25

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

3.1 National Institute of Metrology {Thailand).

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

Al

SITHIPORNJ

associates

Summa  of Measerement R nlt ¢

Uncertainty
Parameter
@B)

1. Absolute sensitivity 0.2
2. Sclf-generated noise 0.2

3. Acoustical signal tests of frequency weightings
125 Hz 0.3
1000 Hz 03
8000 Hz 03

4. Electrical signal tests of frequency weightings

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

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25082
Job No. : VC68A 0059
Pages : 3of8

Maximum-permitted
uncertainty of
measurement (dB)
N/A
N/A

0.6
0.6
0.7

0.6
0.7
10
0.2
0.1
03
03
03
035
0.25
0.1

5 AR
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Result of cali ration :
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 microphone of the sound level meter w  replaced by electrical signal input device.

Frequency Weighting
Weighting (dB)
- weight 108
C- weight 142
Flat 198
3.A ical signal tests of-
Meter free-field acoustic response at a level of 84 dB
Frequency Deviation from various frequency weighting response curve {dB)
(Hz) . . Acceptance
Flat (o it An t
weight weight mite
125 0.3 03 03 +1.0
1000 0.2 02 02 +0.7
8000 04 04 04 +1.5,-2.5

SITHIPORw

associates

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

SITHIPORN ASSOCIATES
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Cert. No. : ACL25082
JobNo. : VC68AC059
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Frequency Deviation from various frequency weighting response curve (dB)

() Flat Coweight  A-weight Acccptance
Limits
& 01 00 00 110
125 00 00 00 10
250 00 00 01 +1.0
500 00 00 01 +1.0
1000 00 00 00 £10
2000 00 0.0 00 10
4000 00 00 00 110

8000 00 01 01 +15,-25

16000 00 12 12 +25,-160

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

Anticipated Measured

Frequency Value Value
Weighting (dB) (dB)
A - weight 94.0 94.0
C - weight 94.0 94.0

Flat 94.0 94.0

5.2 Time weighting at 1 kHz

Anticipated  Mcasured

Frequeacy Value Value
Weighting (dB) (dB)
Fast 94.0 94.0
Slow 94.0 94.0
Leq 94.0 94.0

6. Long - term stability
SLM Display SLM Display

Frequency at initial at final
Weighting (dB) (dB)
A - weight 94.0 94.0

Deviated Acceptance

Value Limits
(dB) (dB)
0.0 0.2
0.0 02
0.0 +02

Deviated  Accoptance

Vale Limits
(dB) (dB)
00 £0.1
00 £0.1
00 01

Deviated Acceptance
Value Limits
(dB) (dB)

00 £0.1 > W
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7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance

Value Valye Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +0.38
136.0 136.0 0.0 +0.8
135.0 135.0 0.0 +0.8
1340 134.0 0.0 0.8
133.0 1329 0.1 0.8
132.0 131.9 -0.1 0.8
131.0 1309 0.1 +0.8
129.0 129.0 00 +0.8
124.0 1240 0.0 +0.8
119.0 119.0 0.0 +).8
114.0 114.0 0.0 +0.8
109.0 109.0 0.0 +0.8
104.0 104.0 0.0 +0.8
99.0 99.0 0.0 +0.8
940 940 0.0 0.8
890 89.0 00 08
84.0 234.0 0.0 0.8
790 790 090 +08
74.0 74.0 0.0 0.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 0.8
54.0 540 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
340 34.0 00 +0.3
300 30.0 0.0 +0.8
290 29.0 0.0 +0.8
280 280 0.0 +0.8
270 27.0 0.0 +0.8
26.0 26.0 0.0 0.8
25.0 251 0.1 .8

s Lo -
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8. Level linearity including the level range contro}

Antficipated ~ Measured Deviated Acceptance

Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 +0.8

Anticipated Measured Deviated Acceptance

Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 290 0.0 0.8

9. Tone burst response

Time Tone burst Anticipated ~ Measured ~ Devisted  Acceplan
duration, Tb Cydle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 1079 0.1 10;3.0
Fast 2 8 1170 117.0 0.0 1.0;-1.5
200 800 1340 1340 0.0 105
Slow 2 8 108.0 108.0 0.0 10;-3.0
200 800 1276 1276 00 0.5
025 1 99.0 98.9 0.1 10;-30
SEL 2 8 108.0 108.0 00
200 800 1280 1280 0.0

SITHIPORN ASSOCIATES
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10. Peak C sound level

Number of cycle Anficipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signat (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 2.0
One 133.4 1334 00 2.0
Number of cycle Aaticipated 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 1352 0.2 +1.0
Negative half cycle 1354 135.2 02 +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 06 +1.5

12. High level stability

SLMDisplay ~SLM Display ~ Deviaied  Acceptance

Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 370 137.0 0.0 20.1

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

or any value following g a lavel of d of i ly 95 %

End of Calibration Certificate
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- Ce~""eote
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-52A / Microphune UC-59 / Preamplifier NH-25
Serial 00531295 / 23094 /32971
ID No.: NKH_FS0131
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 : - REVIEW BY ..o
Ambient Temperature : (230 £3) °C
Pressure : (1013 3 ) kPa
Relative Humidity : (500 £20 ) % APPROVED BY......
Received Date : 03 JULY 2025 NEXT CAL DATE. 14/07/26
Calibration Date : 14-15 JULY 2025
Date of Issue : 16 JULY 2025

Calibrated by : Nathakorn Pisutpaisan

Approved by :

Wicher &.

{ Wichok Ekpongpradit )

This i is issued in with the of ISONAEC 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- C-01

Calibration Method :

This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Elcctrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments.

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

Condition of this result of calibration :

1. Reference Standard Instruments :
Tnstrument
Waveform Generator
‘Waveform Generator
Digital Multimeter
Digital Multimeter
Digital Multimeter
Programmable Attenuator
Condenser Microphone
Measuring Amplifier

Model Serial No. Cert. No. Due Date
33210A MY48017076 EF-0011-25 11-FEB- 6
33511B MY52 02742 EF-0012-25 11-FEB-26
33461A MY53220104 EEL.BP 24/0268 22-APR-26
33461A MY53220076 EELBP 23/0268 22-APR-26
34461A MY60024273 CA2025120EA  13-MAR-26
MAT-1070 62100114 EF-0006-25 11-FEB- 6
4130 2977900 AA-1002-25 19-FEB-26
NA-42KAI 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 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 Elcctrical And Elcctronics Institute (EEE).

SITHIPORN ASSOQCIATES
CALIBRATION LABORATORY

SITHIPORw

associates

Cert. No. : ACL25272
Job No. : VC68AC0143
Pages : 3o0f8

Summa  of Measurement Result -

U certainty Maximum-permitted

Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 02 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of
125Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 03 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 03 0.6
For >4 kHz to 10 kHz 03 0.7
For > 10 kHz to 20 kHz 03 10
5. Frequency and time weightings at 1 kHz 02 02
6. Long - term stability 0. 0.1
7. Level linearity on the reference level range 02 03
8. Level linearity including the level range control 02 03
9. Tone burst response 0.2 0.3
10. Peak C sound level 02 035
11, Overload indication 0.2 0.25
12. High level stability o1 0.1

rrrchon 2. Arrchon B,
SITHIPORN SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY associates J CALIBRATION LABORATORY

Result of calibration :
1. Absolute sensitivity

Reference
Acoustic Signal
(dB)
93.9 (93.94)

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
13.8

Cert. No. :  ACL25272
JobNo. : VC68ACOHI43

Page : 40f8
Measured Acceptance
Value Deviation Limit
(dB) (dB) (daB)
94.6 0.0 03

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

Frequency
‘Weighting
A - weight
C - weight
Flat

Weighting
(dB)
8.7
147
20.1

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Fiat Cweight  A-woight Acceptance
Limits
125 03 04 04 £10
1000 02 02 02 £07
8000 01 00 01 +15,-25

b £,

Cert. No. : ACL25272

Job No.
Pages
4 Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . . Acceptance
Flat C-weight A-weight
Limits
63 0.0 0.0 0.1 £1.0
125 00 0.0 00 +1.0
250 0.0 0.0 0.0 1.0
500 00 0.0 0.1 £1.0
1000 00 0.0 0.0 +1.0
2000 0.0 0.0 0.0 =10
4000 00 0.0 0.0 £1.0
8000 0.0 0.0 0.0 +1.5,-2.5
16000 00 13 12 +25,-160
5, Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated ~ Measured ~ De Acceptance
Frequency Value Value Value Limits
Weighting (dB) () (dB) (4B)
A - weight 94.0 940 0.0 02
C - weight 940 94.0 0.0 +02
Flat 94.0 940 0.0 +02

5.2 Time weighting at 1 kHz

Anticipated ~ Measured  Doviated  Acceptance

Frequency Value Value Value Limits
Weighting (dB) (dB) () (dB)
Fast 94.0 94.0 00 £0.1
Slow 940 940 0.0 £0.1
Leq 94.0 94.0 0.0 0.1

6. Long - term stability

SIMDisplay SLMDisplay ~Deviated  Acceptance

Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 00 £0.1

trelons 2.
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7. Level linearity on the reference level range 8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance “cipated 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 0.8 130 940 940 0.0 +0.8
136.0 136.0 0.0 +0.8
1350 1350 00 03 Anticipated ~ Measured ~ Deviated  Acceptance
134.0 134.1 0.1 +0.8 Ran, Val Vah Vah Limi
1330 1330 00 08 & v v e s
1320 1320 00 038 (d8) (dB) (dB) (d3)
131.0 131.0 0.0 +).8 130 29.0 290 0.0 +0.8
129.0 129.0 0.0 +0.8
1240 124.0 0.0 +0.8
119.0 119.1 0.1 0.8 9. Tone burst response
114.0 114.1 0.1 +0.8 N . N
Time Tone burst Anticipated Measured Deviated Acceptance
109.0 109.0 0.0 0.8 Auration. T . val val Va1 i
1040 1041 o1 o8 — uration, Cycle ue ue ue imits
99.0 99.0 0.0 0.8 s (ms) (dB) (dB) (dB) (dB)
94.0 94,0 0.0 0.8 025 1 108.0 107.9 0.1
89.0 £9.0 0.0 08 Fast 2 3 117.0 1169 0.1
84.0 84.0 0.0 0.8 200 800 134.0 134.0 0.0
790 79.0 0.0 0.8 S 2 8 108.0 108.0 0.0
low
740 74.0 0.0 0.8 200 800 127.6 1276 0.0
690 690 00 08 025 1 990 989 0.1
64.0 640 00 08 SEL 2 8 108.0 107.9 0.1
390 390 00 0.8 200 800 128.0 128.0 0.0
540 54.0 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
290 29.0 0.0 +0.8
280 280 0.0 +0.8
270 27.0 0.0 *0.8
260 26.0 0.0 +0.8
250 25.0 0.0 +0.8
wehap g, el £
SITHIPORN ASSOCIATES CO., LTD.
SITHIPOR w SITHIPORN ASSOCIATES CALIBRATION LABORATORY SITHIPORN, i N
associates CALIBRATION LABORATORY 451-451/1 Sitinthom Road, Bangburnry, Bangpiud, Bangkok 10700 Thailand KON [P
Tel +66 2433 8331 Emaii : calibration@sithiphom.com CaLisRATON 354
Cert. No. : ACL25272 Cert. No. : ACL25300
Job No. : VC68AC0143 Pages 10f8
Pages : 8of8 —~_
10. Peak C sound level
Equipment : SOUND LEVEL METER
Numbe.r ofcydle M::Pa‘ed Val\ldml‘jcrw Deviated Accep Manufacture : RION
in e ue, Lepeak V oue imits N N
N H NL-52A/Mi hone UC-59 / Preamplifier NH-25
{est signal (dB) (dB) (aB) (dB) Mnflel icrophone plifier
Continuous 130.0 130.0 0.0 +2.0 Serial No.: 00531308 /23457 /32984
One 1334 1334 0.0 .0 1D No.: NNG_FS0024
Number of cycle Anticipated Measured Deviated Acceptance
" Value Value Value Limits Condition As Found : GOOD
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +1.0
Positive half cycle 1354 1352 0.2 +1.0 Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
Negative half cycle 1354 1352 0.2 +1.0 104 PHA 40, PHA ROAD,
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) ° REVIEW BY
895 89.5 0.0 *1.5 Pressure : (1013 £3) kPa
Relative Humidity : (500 £20 ) % APPROVED BY.
12. High Jevel stability
) ) ) Received Date : 14 JULY 2025 NEXT AL DATE.... 04/08/26
SLM Display  SLM Display Deviated Acceptance Calibration Date 04 AUGUST 2025
Frequency at initial at final Value Limits Date of Issue : 06 AUGUST 2025
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.1 Calibrated by : Nathakorn Pisutpaisan
The reported uncertainty is = on * - tandard uncertainty multiplied by coverage factor & =2 Approved by :
Wichee B .
or any value following ing a lavel of ofappro ©  tely 95 %
( Wichok Ekpongpradit )
End of Calibration Certificate
This certi is issued in d: with the of ISO/IEC 17025 standard, may not be reproduced

prichoe B

other than in full, exce .t with the prior written approval of tke head of Calibrat’on T.alirala y
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Calibration Procedure : CP-AC-01
Summa  of Measurement Result :
Calibration Method :
This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level ter (SLM). Uncertainty  Maximum-  rmitted
The SLM had tests to Acoustical and Electrical signal tests of frequency wei_ fing with Anechoic chamber and Reference Parameter @s) uncertainty of
Standard Instruments. measurement (dB)
For tests results of cach items were made by observation of each Instruments display and also with SLMs display. L. Absolute sensitivity 02 NA
2. Self-generated noise 02 N/A
Condition of this result of calibration : 3.A ical signal tests of frequency
1. Reference Standard Instruments 125Hz 03 06
Instrument Model Serial No. Cert. No. Due Date 1000 Hz 0.3 0.6
Waveform Generator 33210A MY48017076 EF-0011-25  11-FEB26 8000 Hz 03 0.7
Waveform Generator 33511B 52302742 EF-0012-25  11-FEB26 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 07
Digital Multimeter 34461A MY60024273  CA2025120EA  18-MAR-26 For> 10 kHz to 20 kEz 03 1.0
Programmable Attenuator MAT-1070 62100114 000625 11-FEB-26 5. Frequency and fime weightings at 1 KHz 02 02
Condenser Microphone 4180 2977900 AA-1002-25  19-FEB26 6. Long - term stability 01 01
Measuring Amplifier NA-42KAI 34560495 AA300225  19-FEB26 7. Level lingarity on the reference lovel range 02 03
2. This result of calibration was found accurate as shown on date and place of calibration fo this cabrated item only 8 Level lincarity including the level range control oz o
. . . 9, Tone burst response 02 03
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). 11. Overload indication 02 025
3.2 Yhailand lustitute of Scientific and Technological Research (11S1K). 12, High lovel stability o1 o1
3.3 Electrical And Electronics Institute (EEI).
ichow g, Hichou g.
SITHIPORN SITHIPORNA  OCIATES SITHIPORN SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY associates J CALIBRATION LABORATORY
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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 (Hz) . . Acceptance
Flat C-weight A-weight Lt
Reference Measured Acceptance
Acoustic Sigaal Valuc Doviation Limit & 0o 00 ol 10
(aB) (dB) (dB) (aB) 125 0.0 0.1 0.t £1.0
93.9(93.09) 940 00 03 0 00 ol 00 1.0
500 0.0 0.1 0.0 +1.0
2. Self-generated noise 1000 00 00 00 0
2.1 Normal test 2000 0.0 0.1 0.0 +1.0
4000 00 0.0 0.0 +1.0
Measured Value 8000 00 o1 o1 +15,-25
(¢8) 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 weightiogs at 1 kHz
Frequency Weighting Anticipated  Measured  Deviated  Acceptance
Weighting (dB) Frequency Value Value Value Limits
A - weight 8.7 Weighting (dB) (dB) (dB) (dB)
C - weight 145 A - weight 94.0 94.0 0.0 02
Flat 203 C - weight 94.0 94.0 00 02
Flat 94.0 94.0 0.0 £02
3. Acoustical slg]la{ tests of frequency weightings 5.2 Time weighting at 1 Kz
Meter free-field acoustic response at a level of 84 dB
Anticipated ~ Measured ~ Deviated  Acceptance
Frequency Deviation from various frequency weighting response curve (dB) Frequency Value Value Value Limits
(Hz) Flat Coweight  Arweight R Weighting (aB) (dB) (aB) (aB)
125 02 02 02 +10 Fast 910 940 00 +01
1000 o1 o o1 £07 Slow 94.0 94.0 0.0 +0.1
8000 03 04 04 +1.5,-25 Leq 94.0 94.0 00 *0.1
6. Long - term stability
SLM Display SLMDisplay ~ Deviated  Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.1

wichas 9.
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7. Level lincarity on the reference level range
Anticipated Measured Deviated Acceptance 8. Level linearity including the level range n 1
Value Value Value Limits Anticipated ~ Measured ~ Deviated  Acceptance
(d3) (dB) (dB) (dB) Range Value Value Value Limits
137.0 137.0 0.0 +03
dB
136.0 136.0 0.0 +0.8 (dB) (a8) (48 (4)
1350 1350 0.0 0.3 130 940 940 00 208
1340 1340 0.0 +0.8
133.0 133.0 0.0 0.8 Anticipated ~ Measured Deviated ~ Acceptance
1320 1320 0.0 0.3 Range Value Value Value Limits
131.0 131.0 0.0 +0.3 (dB) (aB) (dB) (dB)
129.0 1290 00 =08 130 29.0 289 0.1 0.8
124.0 124.0 0.0 +03
119.0 119.0 0.0 +0.8
114.0 114.0 0.0 +0.3 9. Tone burst response
109.0 109.0 00 +0.3
104.0 104.0 0.0 0.3 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 8.0 00 03 025 1 1080 107.9 01 10;-30
84.0 80 00 =08 Fast 2 8 1170 17.0 0.0 10;-15
0 0 0o 0 200 800 1340 134.0 0.0
o 7o 0o 0¥ 2 8 108.0 102.0 00
69.0 69.0 0.0 +0.3 Slow 8 - :
64.0 64.0 0.0 038 200 800 127.6 127.6 0.0
59.0 59.0 0.0 0.3 025 1 99.0 98.9 0.1
540 53.9 0.1 03 SEL 2 8 108.0 108.0 00
49.0 49.0 0.0 0.8 200 800 1280 128.0 0.0
4.0 440 0.0 +0.8
39.0 39.0 0.0 +038
340 34.0 0.0 03
30.0 300 0.0 0.3
290 289 0.1 0.8
280 279 0.1 +0.3
270 27.0 0.0 0.3
26.0 259 0.1 4038
25.0 249 0.1 +08
wichoc g mchor .
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10. Peak C sound level €1
Number of cycle Anticipated Measured Deviated cceptance 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 00531294 /21940 /22328
One 1334 1333 0.1 420 NKH_FS0130
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB) Condition As Found : GOOD
Continuous 133.0 133.1 0.1 £1.0
Positive half cycle 1354 135.2 02 £1.0 Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
Negative half cycle 135.4 1352 02 £1.0 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
11, Overload indication BAN KOK, 10250 THAILAND.
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle  one-half cycle (dB) (dB) Location : - REVIEW BY .
89.6 89.5 -0.1 1.5 Ambient Temperature : (230 +3) °C
Pressure : (1013 £3) kPa
12. High level stability Relative Humidity : (500 £20 ) % APPROVED BY .....coovovooiiieiei
SLM Display  SLM Display isted Aceeptance 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 : Nathakom Pisutpaisan
The reported uncertain’y is based on a standard uncertainty multiplied by coverage factor k =2
Approved by :
or any value following ing a lavel of confidence of 95% pproved by Wichen %
( Wichok Ekpongpradit )
End of Calibration Certificate
This certificatc is issued in with the of ISO/IEC 17025 standard, may not be reproduced

Hicher 8.

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

Calibration Methed :

This equipment was calibrated by follow on [EC-61672-3 (2013) Standard for sound levet 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.

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

Instrument Model Serial N . 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 MY353220104 EEL.BP 24/0268  22-APR-26
Digital Multimeter 33461A * "Y53220076 EEL.BP “"/"268 22-APR-26
Digital Multimeter 34461A MY60024273 CA2025120EA  18-MAR-26
Programmable Attenuator MAT-1070 62100114 EF-0006-25 1- -26
Condenser Microphone 4180 2977900 AA-1002-25 19-FEB-26
Measuring Amplifier NA-42KAI 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 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 Elcctrical And Electronics Institute (EEI).

pacher &
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Cert. No. : ACL25271
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Summa  of Measurement Result :

Uncertainty Maximunrpe °

Parameter uncertainty of
B measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 02 N/A
3. Acoustical signal tests of
125 Hz 03 0.6
1000 Hz 03 0.6
8000 Hz 03 0.7
4. Electrical signal tests of frequency weightings
For 10Hzto 4 kHz 0.6
For >4 kHz to 10 kHz 07
For > 10kHz to 20kHz 0.3 10
5. Froquency and time weightings at 1 kHz 02 02
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 02 03
10. Peak C sound level 0.2 0.35
11. Overload indication 02 025
12. High level stability 0.1 0.1

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORw

associates

Cert. No. ;: ACL25271
JobNo. : VC6SAC0143

Page i 40f8
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 .3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
138

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

Frequency Weighting
Weighting (dB)
A - wight 108
C - weight 155
Flat 21.0
3.A ical signal tests of
Meter free-field acoustic response at a level of 84 dBB
Frequency Deviation from various frequency weighting response curve (dB)
Acceptance
(Hz) Flat C-weight A-weight o
Limits
125 0.3 03 0.3 +1.0
1000 0.2 02 02 +0.7
8000 0.1 02 02 +15, 25

el £

SITHIPORN SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY

Cert. No. : ACL25271
Job No. : VC68ACO0143
Pages : Sof8

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kilz.

requency Deviati n from various frequency weighting response curve (dB)
(Hz) y . X Acceptance
Flat C weight A-weight o
Limits
63 0.1 0.0 0.0 +1.0
125 0.1 0.1 0.0 +1.0
250 0.0 00 00 *1.0
500 0.0 0.1 0.0 *L.0
1000 00 0.0 0.0 +1.0
2000 0.0 0.1 0.0 *1.0
4000 0.0 0.0 0.0 £1.0
8000 0.0 0.1 0.1 +1.5,-25
16000 0.0 -1.2 -1.1 +25,-160

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

Anticipated Measured Deviated Acceptance

Frequency Value Vaine Value Limits
Weighting (aB) (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 00 02

5.2 Time weighting at 1 kHz

Anticipated ~ Moasured  Doviated  Acceptance

Frequency Value Value Value Limits

Weighting (dB) (dB) (dB) (dB)
Fast 940 94.0 0.0 £0.1
Slow 94.0 940 0.0 0.1
Leq 94.0 940 00 +0.

6. Long - term stability

SLMDisplay SLMDisplay ~ Deviated  Acceptance

Frequency at initial at finat 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
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Value Value Value Limits Anticipated Measured Deviated Acceptance
(dB) (dB) (dB) (daB) 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
134.0 1340 0.0 038 Anticipated ~ Measured  Deviated  Acceptance
133.0 133.0 0.0 208
Ran; Val Val Val i
1320 1320 00 038 & e ue e Limits
131.0 131.0 00 038 (dB) (dB) (dB) (dB)
129.0 129.0 0.0 0.8 130 29.0 290 0.0 0.8
124.0 124.0 0.0 0.8
119.0 1190 0.0 +0.8
1140 1140 0.0 +0.8 9. Tone burst response
109.0 109.0 0.0 0.8
1040 1040 0.0 108 Time Tone burst Anticipated ~ Measured Deviated  Acceptance
99.0 99.0 0.0 08 duration, Tb Cycle Value Value Value Limits
94.0 940 00 038 Weighting (ms) (dB) (dB) (dB) (dB)
89.0 89.0 00 +0.8 0.25 1 108.0 107.9 0.1 1.0;-3.0
840 840 0.0 +0.8 Fast 2 8 117.0 117.0 0.0 1.0;-1.5
790 790 0.0 08 200 800 1340 134.1 0.1 0.5
74.0 740 00 08 < 2 8 1080 1080 0.0 10530
low
690 690 00 0.8 200 800 1276 127.6 0.0 0.5
0 640 00 08 0.25 1 99.0 98.9 0.1 1.0;-3.0
59.0 59.0 0.0 0.8 - . - . o
540 540 00 408 SEL 2 H 108.0 108.0 0.0 1.0;-15
190 290 0.0 08 200 800 128.0 128.1 0.1 0.5
440 4.0 0.0 0.8
39.0 39.0 0.0 0.8
340 340 0.0 0.8
30.0 30.0 0.0 0.8
290 29.0 0.0 03
28.0 280 0.0 0.8
270 27.0 0.0 0.8
26.0 259 0.1 0.8
25.0 249 0.1 +0.8
echonp. el 5,
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associates CALIBRATION LABORATORY 451-491 o o0, Bangbui, Bongphud, BangEGK 10700 Thaland o
Tel +66 2433 8331 Email: calibration@sithiphorn.com CALIBRATION 1396
Cert. No. : ACL25271 Cert, No. : ACL25274
JobNo. : VC68AC0143 Pages 1of8
P: : 8of8 LA L . e .
e lo-atie Ce ae
10. Peak C sound level Equipment : SOUND LEVEL METER
Number o cy Anticipated Measured Deviated Acceptance Manufacturer : RION
in vV ue Value, Lepeak Value Limits Model : NL-52A / Microp C-59 / Preamplifier NH-25
test signal (dB) (dB) (dB) (dB) Serial No.: 00531297/ 23200 /32973
Continuous 130.0 130.0 0.0 420 D No.: NKH FS0133
One 1334 1334 0.0 £20
Number of cycle Aaticipated 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) CQ., LTD.
Positive half cycle 135.4 135.1 03 +1.0 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
Negative half cycle 1354 135.1 03 +1.0 KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
11. Overload indication
Measured value (dB ) Deviated Acceptance
.. . Limi
Pos’ “ve Negative Value imits Location : ~ vy
one-half cycle  one-half cycle (dB) (dB) Ambient Temperature : (230 £3 ) °C
895 89.6 0.1 £1.5 Pressure : (1013 £3) kPa
Relative Humidity : (500 £20 ) % APPROVED BY ........oovvoiivvooeiee
12. Hligh level stability
i i i Received Date : 03 JULY 2025
SLM Display ~ SLM Displa; Deviated Acceptance ' g 14/07/26
‘ o e ™ ? Calibration Date : 14-15 JULY 2025 NEXTCAL DATE
uent initi; Amif
@ Vvy at initial at final Value Limits Date of Issue : 16 TULY 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\/I‘ ¢ w £.
or any value following providing a lavel of of 9%
( Wichok Ekpongpradit )}
End of Calibration Certificate
This cert is issued in with the of ISO/IEC 17025 standard, may not be reproduced
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Calibration Procedure : CP-AC-01
Summa  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 wcighting with Anechoic chamber and Reference «8) measurement (dB)
Standard Instruments. 1. Absolute sensitivity 02 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 02 N/A
3. Acoustical signal tests of
Condition of this result uf calibration : 125 Hz 03 0.6
1. Reference Standard Instruments : 1000 Hz 03 06
Instrument Model Serial No. Cert. No. Due Date 8000 Hz 03 0.7
Waveform Generator 33210A MY48017076 EF-0011-25  11-FEB-26 4, Electrical signal tests of frequency weightings
Waveform Geerator 33511B MY52302742 EF-001225  11-FEB-26 For 10 Hz to 4 kHz 03 0.6
Digital Multimeter 33461A MY53220104  EEL.BP 24/0268 22-APR-26 For> 4 kHz to 10 kHz 03 07
“gital Multimeter 334614 MY53220076  EEL.BP23/0268 22-APR-26 For > 10kHz to 20 kHz 03 10
Digital Multimeter 34461A MY60024273  CA2025120EA  18-MAR-26 5. Frequency and time weightings at 1 KHz 02 02
Programmable Attenuator MAT-1070 62100114 EF-0006-25  11-FEB26 6. Long - term stability ol o1
Condenser Micraphone 4180 2977900 AA1002-25  19-FEB-26 7. Lovet linearity on the refercnce lovel 02 03
ing Ampli 560495 -3002-2 -FEB-
Measuring Amplifier NA-2RAL 34 AA-300225  19FEB26 8. Level linearity including the level range control 02 03
. 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 o
3 level 02 035
3, This certificate is traceable to the international systom of unit maintained at : 10. Peak C souad level
i X o 11. Overload indication 02 025
3.1 National Institute of Metrology (Thailand). 12. High level stabitity o1 01
3.2 Thailand Institute of Scientific and Technological Research (TISTR).
3.3 Electrical And Electronics Institute (EEI).
mha B rrchow. &
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4, Electrical signal tests of frequency weightings
Result of calibration : ‘Weighting network response with relative to 1 kHz.
1 Ab Iute sensitivity Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ) . Acceptance
Reference Measured Acceptance Flat C-weight A-weight Limi
its
Acoustic Signal Value Deviation Limit -
63 0.0 00 00 10
(dB) (dB) [€i:3] (dB)
125 00 o1 0.0 +1.0
93.9(93.94) 94.0 0.0 0.3
250 00 0.0 00 +1.0
2. Self ted noise 500 00 0.0 00 +1.0
2.1 Normal test 1000 00 00 0.0 £1.0
2000 0.0 00 00 1.0
Measured Value 4000 00 0.0 00 +1.0
(dB) 8000 0o 0.1 0. +15,-25
134 16000 00 12 a2 +25,-160
2.2 The microphone of the sound level meter was replaced by electrical signal input device. 5. Frequency and time weightings at 1 kz
Frequency ‘Weighting 5.1 Frequency weightings at 1 kHz
Weighting (a2) Anticipated Deviated  Acceptance
A - weight 99 Frequency Value Value Value Limits
C- weight 148 Weighting (dB) (@) (dB) (aB)
Flat 203 A - woight 94.0 940 0.0 02
C - weight 94.0 940 00 +0.2
3. Acoustical signal tests of Flat %40 9.0 00 £02
Meter froe-field acoustic response at a level of 84 dB
Froguency Deviation from various frequency weighting response curve (dB) 5.2 Time weighting at | kHz
(Hz) Flat Coweight  A-weight Accoptance Anticipated ~ Measured  Doviated  Acceptance
Limits Frequency Value Value Value Limits
125 04 04 04 £1.0 Weighting (aB) (dB) (aB) (dB)
1000 02 02 02 +07 Fast 940 940 00 £01
8000 01 00 00 2 Slow 940 940 00 01
Leq 94.0 940 00 +01
6. Long - term stability
SLMDisplay SLMDisplay  Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (aB)
A-w ot 94.0 940 0.0 0.1 achon .

Wicrou 8.




SITHIPORN

associates —

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25274

SITHIPORw

associates

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No, : ACL25274

JobNo. : VC6BAC0143 JobNa. : VC6EACO143
Pages : 6of8 Pages  : Tof8
7. Level linearity on the reference level range 8. Level linearity inclnding the level range control
Anticipated  Measwed  Deviated  Acceptan Anticipated ~ Measured ~ Deviated  Accopiance
Value Value Value Limits Range Value Value Value Limits
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
1370 1370 00 408 130 94.0 94.0 0.0 08
136.0 136.0 00 +0.8
1350 135.0 0.0 0.8 Aticipated ~ Measured ~ Deviated  Acceptance
:z-g 1340 00 038 Range Value Value Value Limits
X 133.0 0.0 +0.8
1320 1320 0.0 08 (d5) (a5) (dn) (am)
130 1310 00 08 130 29.0 289 0.1 0.8
129.0 129.0 0.0 +0.8
124.0 124.0 00 0.8
119.0 119.0 0.0 08 9. Tone burst response
114.0 114.0 00 038 Time Tone burst Anticipated ~ Measured Deviated  Acceptance
Lo 109.0 00 08 duration, T~ Cycle Value Value Value Limits
104.0 1040 0.0 +0.8 Weighting (ms) (dB) (aB) (aB) (aB)
0 5.0 00 08 025 1 108.0 107.9 0.1 1.0;-3.0
94.0 94.0 0.0 0.8 .
590 390 00 108 Fast 2 8 1170 117.0 0.0 1.0;-15
240 839 o1 108 200 800 1340 134.0 0.0 05
790 789 01 408 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 +05
69.0 68.9 0.1 +0.8 025 1 99.0 98.9 0.1 1.0;-3.0
64.0 639 0.1 +0.8 SEL 2 8 108.0 108.0 0.0 1.0;-1.5
59.0 589 0.1 0.8 200 800 1280 1280 0.0 0.5
54,0 539 0.1 08
49.0 489 0.1 0.8
4.0 43.9 0.1 +0.8
g 389 0.1 0.8
340 339 0.1 +0.8
30.0 299 0.1 0.8
29.0 289 0.1 0.8
280 280 0.0 0.8
27.0 269 0.1 0.8
26.0 259 0.1 0.3
250 24.9 0.1 +0.8
hchon ¢ rrchow. £
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10. Peak C sound level
Equipment : SOUNDLE  METER
Number of cycle Anticipated ~ Measured Deviated Accep Manufacture : RION
i Value - Value, Lepeak - Value Linits Model : NL-52A / Microphone UC-59 / T NH-25
test signal (daB) dB dB dB .
Conﬁmg:;“s 1300 (1 0. ; (0'0) (*2.0) Serial No.: 00531305 /23453 /32981 cevmray. P it .
One 1334 133.4 00 120 ID No.: NNG_FS0021
APPROVED BY.
Number of cycle Anticipated ~ Measured Deviated Acceptance
in Value Value Value Limits Condition As Found : GOOD NEXT CAL DATE..... 20/07/26
test signal (dB) (dB) (dB) (dB)
Continuous 1330 1331 o L0 Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD,
Positive half cycle 135.4 1353 0.1 +1.0 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
Negafive half cycle 1354 1353 01 =10 KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits Location : -
one-halfcycle  one-half cycle {dB) (dB) Ambient Temperature : (230%3) °C
205 895 00 L5 Pressare ; (1013 +3) kPa
Relative Humidity : { 50.0 £20 ) %
12. High level stability
Received Date : 07 JULY 2025
SLM Display ~ SLM Display Deviated Acceptance Calibration Date : 21-23 JULY 2025
Frequency at initial at final Value Limits Date of Issue : 25 JULY 2025
‘Weighting (dB) (dB) (dB) (dB)
A - weight 1370 137.0 0.0 0.1 Calibrated by : Nathakorn Pisutpaisan
The reported uacertainty is based on a standard uncertainty multiplicd by coverage factor & =2 Ap roved by :
tichow E .
or any value following ing a lavel of of y 95 % ¢ Wichok Ekpongpradit )
End of Calibration Certificate
This certificate is issucd in accordance with the of ISO/IEC 17025 standard, may not be reproduced

chew B,

other than in full, cxcopt with the prior writton approval of the head of Calibration Laboratory.
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Calibration Procedure : CP-AC-01

Calibration Me od:

‘This equipment was calibrated by follow on JEC-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 :

SITHIPORN SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY

Cert. No. : ACL25285
Job No. : VC68ACO145
Pages : 3of8

Summa of Measarement Result :

Instrument Model Serial No. Cert. No. Due Date

‘Waveform Generator 33210A MY48017076 EF-0011-25 11-FEB-26
‘Waveform Generator 335118 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 A2025120EA  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-42KAI 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
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).
3.3 Electrical And Electronics Institute (EEI).

at

system of unit

M £,

U inty i ‘mitted
Parameter uncertainty of
s measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 02 N/A
3.A ical signat tests of hii)
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 03 0.7
4, Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz. 0.3 06
For >4 kHz to 10 kHz 03 n7
For > 10 kHz to 20 kHz 0.3 10
5. Frequency and time weightings at 1 kElz 02 02
6. Long - term stability 0.1 0.1
7. Level lincarity on the reference level range 0.2 03
8. Level lincarity including the level range control 02 03
9. Tone burst response 02 03
10. Peak C sound level 02 0.35
11. Overload indication 02 0.25
12. High level stability 0.1 [i¥]

ek B,

SITHIPO Rw SITHIPORN ASSOCIATES

associates CALIBRATION LABORATORY

Cert. No. :  ACL25285
JobNo. : VC68ACO145
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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 fest

Measured Value
(dB)
142

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

Frequency Weighting

Weighting (dB)

A - weight 9.9

C - weight 149
Flat 20.5

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) Flat C-weight  A-weight Acceptance
Limits
125 03 0.3 0. +1.0
1000 03 0.2 0.2 *07
8000 0.5 0.5 0.5 +15,-25

wche 8.

SITHIPGRN SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY

Cert. Ne. : ACL25285
Job No. : VC68AC0145
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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)
(Hz) . . Acceptance
Flat C-weight A-weight
Limits
63 0.0 0.1 0.1 £1.0
125 0.1 0.0 0.1 =1.0
250 0.1 0.0 0.0 £1.0
500 0.1 0.0 0.0 £1.0
1000 0.0 0.1 0.0 +1.0
2000 0.0 0.0 0.0 1.0
4000 0.0 0.1 0.0 +1.0
8000 0.0 0.0 01 +15,-25
16000 0.0 -1 1.1 +2.5,-16.0
5. Frequency and time weightings at 1
5.1 Frequency weightings at 1 kHz
Aanticipated Measured Deviated Accep
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +02
C - weight 940 94.0 0.0 +02
Flat 94.0 94.0 0.0 +£02
5.2 Time weighting at | kHz
Anticipated ~ Measured Deviated ~ Acceptance
Frequency Value Value Value Limits
Weighting (d8) (dB) (dB) (dB)
Fast 94.0 940 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
SLMDisplay SLM Display  Deviated  Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 940 94.1 i8] 0.1

mches g
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wiohon g

ticipated  Measured Deviated  Acceptance 8. Level linearity including the level range control
Value Value Value Limits
(aB) (a8) (a8) () Anticipated ~ 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)
1350 135.0 0.0 +0.8 130 94.0 94.0 0.0 038
134.0 1340 0.0 408
1330 1330 00 208 Anticipated ~ Measwed  Deviated  Acceptance
132.0 132.0 0.0 +0.8
310 1310 00 w08 Range Value Value Valae Limits
129.0 129.0 00 0.8 (dB) (dB) (dB) (dB)
124.0 124.0 0.0 0.8 130 29.0 29.0 0.0 0.8
119.0 119.0 0.0 =08
1140 114.0 0.0 +0.8
109.0 109.0 0.0 0.8 9. Tone burst response
104.0 104.0 0.0 +0.8
990 99.0 00 038 Time Tone burst Anticipated  Measured  Deviated  Acceptance
94.0 94,0 0.0 108 duration, Th Cycle Value Value Value Limits
89.0 890 0.0 08 Weighting  (ms) (dB) (dB) (dB) (dB)
84.0 84.0 0.0 0.8 025 1 108.0 107.9 0.1 1.0;-3.0
79.0 79.0 0.0 0.8 Fast 2 8 117.0 1170 0.0 1.0;-1.5
74.0 74.0 0.0 0.8 200 800 1340 134.1 0.1 +0.5
9.0 69.0 00 =08 2 8 108.0 108.0 0.0 1.0;3.0
640 64.0 00 208 Stow 200 500 1276 1276 00 105
390 390 00 08 025 1 99.0 98.9 0.1 10530
340 340 00 08 SEL 2 g 108.0 108.0 0.0 10;-15
490 490 0.0 08 >
440 440 00 08 200 800 1280 1280 0.0 405
39.0 39.0 0.0 0.8
34.0 340 0.0 +0.8
30.0 30.0 0.0 +0.8
290 29.0 0.0 0.8
28.0 280 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
wichoi o schou ),
SITHIPORN ASSOCIATES CO., LTD.
SITHIPORN SITHIPORN ASSOCIATES CALIBRATION LABORATORY SITHIPORN)
associates J CALIBRATION LABORATORY a5H-asifi i Bangplud, Bangkok, 10700 Thaifand
Tel. +66 2433 833) Emnail : calibrationg@sithiphom.com
Cert. No. : ACL25285 Cert. No. : ACL25277
Job No. : VC68ACO145 Pages : 10of8
Pages  : Bof8 S ee O ce o
10. Peak C sound level < e <
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) odel : NL-52A / Microphone UC-59 / Preamp = NH-25
Continuous 130.0 130.0 0.0 £2.0 Serial No.: 00531300/ 23231 /32976
One 1334 1334 00 .0 0 No: NKH FSO136
Number of cycle Anticipated ~ Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB) Coudition As Found : GOOD
Continuous 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 +1.0 164 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
11. Overload indication BANGKOK, 10250 THAILAND.
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits oy oy Pl 7
onc-halfoycle  c-half cycle (dB) (dB) Location * -
89.5 89.5 0.0 £1.5 Ambient Temperature : (230 £3) °C
Pressure : (1013 £3) kPa APPROVED Y
3 i idity : 50.0 +20 %
12. High level stability Relative Bumidity ( ) o e, 14107126
SLM Display ~ SLM Display Deviated Acceptance Received Date : 03 JULY 2025
Frequency atinitial at final Value Limits Calibration Date : 14-15 JULY 2025
Weighting (aB) (dB) (dB) (dB) Date of Issue : 16 JULY 2025
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 & = N edb
or any value following ding a lavel of of i ly 95 % prov v N i OLM £.
( Wichok Ekpongpradit )
End of Calibration Certificate
This certificate is issued in with the of ISO/EC 17025 standard, may not be reproduced

other than in fall, except with the prior written approval of the bead of Calibration Laborafory.
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Calibration Procedure : CP-AC-01 Summa of Measurement Resalt :
o Uncertainty  Maximum-permitted
Calibration Method : Parameter ity of
uncertainty of
This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM). (dB) « (@B
measurement
The SLM had tests to Acoustical and Electrical si ighting wi i
e cous! ectrical signal tests of frequency weighting with Anechoic chamber and Reference 1. Absolute stivity 02 NA
Standard Instruments. R
2. Self-generated noise 0.2 NA
For tests results of each items were made by observation of each Instruments display and also with SLM's display 4 ical signal tests e
. A i of weif
. . o 125 Hz. 03 0.6
Condition of this result of calibration : 1000 H: 03 06
z . !
1. Reference Standard Instruments : 8000 Hz 03 07
Instrument Model Serial No. Cert. No. Due Date 4. Electrical signal tests of f weightings
Waveform Generator 33210A MY48017076 EF-0011-25  11-FEB-26 For 10 Hz 1o 4 kifz 03 06
Waveform Generator 335118 MY52302742 EF-001225  11-FEB-26 oo 4 ki 0 10 03 or
Digital Multimeter 33461A MYS3220104  EEL.BP24/0268 22-APR-26 ) '
= i For > 10 kHz to 20 03 1.0
Digital Multimeter 33461A MYS3220076  EEL.BP23/0268 22-APR-26 - o i 0 0
Digital Multimeter 34461A MY60024273  CA2025120EA  18-MAR-26 3- Frequency an time weightings at g
Programmable Attenuator MAT1070 62100114 EF-000625  11FEB26 6 Long - term stability ol ot
Condenser Microphone 4180 2077900 AA-100225  19-FEB-26 7. Level linearity on the reference level range 02 03
Measuring Amplifier NA42KAL 34560495 AA300225  19-FEB-26 8. Level linearity including the level range control 02 0.3
9. Tone burst response 02 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 02 035
3. This certificate is traceable to the international system of unit maintained at : 11. Overload indication 02 025
3.1 National Institute of Metrology (Thailand). 12. High lovel stability ol o
3.2 Thailand Institute of Scientific and Technological Research (TISTR).
3.3 Electrical And Electronics Institute (EET).
rrichew 8. prichok &
SITHIPORN SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
associates CALIBRATION LABORATORY associates J CALIBRATION LABORATORY
Cert. No. : ACL25277
Cert.No. :  ACL25277 Job No. : VC68AC0143
JobNo. : VCE8AC0143 Pages : Sof8
Page 1 40f8
4. Electrical signal tests of frequency weightings
Resultof  ration : 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 Cweight - A-weight Limits
Acoustic Signal Value Deviation Limit @ 00 00 00 o
(dB) (dB) (dB) (dB) 125 00 00 00 o
93.9(93.94) 0.0 103 2% o'o 0'0 0‘0 - '0
. 500 00 00 00 10
2. Self-generated noise
1000 00 00 00 £10
2.1 Normal test
2000 00 00 00 +10
Measured Value 4000 00 00 0.0 £10
(dB) 8000 00 o1 0.1 +1.,-25
134 16000 00 12 12 +25,-160

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 152
Flat 20.8
3.A ical signal tests of freq
Moter frec-field acoustic response al a level of 84 dB
Frequency Deviation from various froquency weighting response curve (dB)
A tane
(Hz) Flat Cweight  A-woight coeptance
Limits
125 03 04 +1.0
1000 03 03 0.7
8000 a0 o1 +1.5.-2.5

wichon g

5. Frequency and time weightings at kHz
5. Frequency weightings at kHz
‘cipated  Measured

Frequency Value Value
Weighting (48) (dB)
A - weight 94.0 94.0
C - weight 94.0 940

Flat 94.0 94.0

5.2 Time weighting at 1 kHz

Auticipated  Measured

Frequency Value Value
Weighting (d8) (dB)
Fast 94.0 94.0
Slow 94.0 940
Leq 94.0 94.0

6. Long - term stability

SLM Display SLM Display

Frequency at initial at final
Weighting (dB) (aB)
A - weight 940 94.0

Value Limits
(dB) (dB)
0.0 £02
0.0 £02
0.0 +£02

Deviated  Accoptance

Value Limits

(dB) (dB)
00 £0.1
00 01
00 —ol

Deviated  Acceptance

Value Limits
(dB) (dB)
0.0 +0.1
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8. Level linearity including the fevel range control

Anticipated ~ Measwred  Deviated  Acoeplance 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 0.0 038 130 94.0 940 0.0 +0.8
136.0 136.0 0.0 038
135.0 135.0 0.0 0.8 Anticipated ~ Measured Deviated  Acceptance
1340 1340 0.0 08 Range Value Value Value Limits
133.0 132.9 0.1 0.8
1320 1319 0.1 0.8 (aB) (@) (am) (aB)
1310 1309 o1 08 130 290 289 0.1 0.8
1290 129.0 0.0 +0.8
1240 124.0 0.0 0.8 9. Tone burst response
1190 119.0 0.0 0.8 . . .
1140 1140 00 08 Time Tone burst Anticipated Measured Deviated Accx-fptAance
1090 1090 00 108 —_— dun(mon, Tb Cycle Value Value Value Limits
104.0 104.0 0.0 08 ms) (dB) (dB) (dB) (dB)
99.0 99.0 0.0 108 025 1 108.0 1079 0.1 1.0;-3.0
94.0 94.0 0.0 0.8 Fast 2 8 117.0 117.0 00 1.0;-15
89.0 89.0 0.0 +0.8 200 800 134.0 1340 00 0.5
84.0 84.0 0.0 0.8 2 8 108.0 108.0 0.0 10;-3.0
79.0 790 0.0 408 Slow 200 800 127.6 1276 0.0 +05
740 740 00 08 025 1 99.0 98.9 0.1 10530
690 0 00 =08 SEL 2 3 108.0 108.0 00 10;-15
640 640 00 08 200 300 1280 1280 00 0.5
590 59.0 0.0 0.8
54.0 54.0 0.0 0.8
49.0 190 0.0 +0.8
4.0 440 0.0 +0.8
39.0 39.0 0.0 +0.8
34.0 340 0.0 108
300 30.0 0.0 +0.8
29.0 29.0 0.0 +0.8
28.0 28.0 0.0 0.8
270 27.0 0.0 038
260 26.0 0.0 038
250 250 0.0 +0.8
HChon 2. seichon 8.
SITHIPORN ASSOCIATES CO., LTD.
SITHIPO RNJ SITHIPORN ASSOCIATES CALIBRATION LABORATORY SITHIPORN
associates CALIBRATION LABORATORY 451-511 Sirinthom Road, Bangburnru, Bangplud, Bangkok, 10700 Thailand
Tel. +66 24338331 Email : calibration@sithiphom.com
Cert. No. : ACL25277 Cert. No. : ACL25083
Job No. : VC68ACO143 Pages : 1of8
Pages : Bof8 ", ~ . :.
10. Peak C sound level
- . Equipment : SOUND LEVEL METER
Nllmbe-r of cycle Anticipated Measured Deviated Accc.:pt'ancc Manufacturer : RI N
Value Value, Lepeak Value Limits
test signal (4B) (aB) (dB) (dB) Model : NL-52A / Microphone UC-59 / Preamplifier NH-25
Continuous 130.0 1300 0.0 12.0 Serial No.: 01120938 /21888 /22327
Oue 1334 1334 0.0 2.0 D No.: RYG_F50629
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 1352 02 410 Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
Negative half cycle 135.4 1352 02 1.0 04 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
11. Overload indication BANGKOK, 10250 THAILAND.
Measured value (dB ) Deviated ceeptance Location : -
Positive Negative Value Limits Ambient Temperature : (230 £3) °C
one-half cycle  one-half cycle (dB) (dB) Pressure ; (1013 +3) kPa REVIEW BY ..o
89.5 895 0.0 +1.5 Relative Humidity : (500 +20 ) %
APPROVEDBY..........oooooiiinnn
12. High level stability Received Date 07 JANUARY 2025
. . . Catibration Date : 21 -23 JANUARY 2025
SLM Display  SLM Display Deviated Acceptance Date of Issue : 24 JANUARY 2025 NEXT CAL DATE.... 21/ 01/ 2026
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB) Calibrated by : Nathakorn Pisutpaisan
A - weight 1370 1370 0.0 +0.1
Approv~? by :
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2 Z“ W\, -
or any value following alavel of of i 95% Thanakul Petchurai )
End of Calibration Certificate
This certi is issved in d: with the of ISO/IEC 17025 standard, may not be reproduced

prichae 3,

other than in full, except with the prior written approval of the head of Calibration Laboratory
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Calibration Procedure : CP-AC-01

Calibration Method :

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

Th. S .M had tesis to Acoustical and Electrical signal tests of frequency weighting with Anechoic ...... ... ._ . _eren _
Standard Instraments.

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

TInstrument Model Serial No. Cert. No. Due Date
‘Waveform Generator 33210A MY48017076 EF-0009-24 05-FEB-25
‘Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A - 53220104 EEL.BP 21/0267  13-FEB-25
Digital Multimeter “3461A MY53220076 EEL.BP 20/0267  15-FEB-25
Digital Multimeter 34461 MY60024273 EEL.BP 22/0267  15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 035-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-2KAI 34560495 AA-3001-24 05-FEB-25

SITHIPORNJ

associates

Summa of Measurement Result :

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

3. This certificate is traceable to the i system of unit maintained at :

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

Un rtainty
Parameter
@B)
1. Absolute sensitivity 0.2
2. Self-generated noise 02
3. Acoustical signal tests of

125Hz 03
1000 Hz 03
8000 Hz 03

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

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25083
JobNo. : VC68ACU059
Pages : 3of8

Maximum-permitted
umncertainty of
measurement (dB)
N/A
N/A

0.6
0.6
0.7

0.6
0.7
1.0
0.2
0.1
03
0.3
0.3
0.35
0.25
0.1

> LSSt
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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)
146

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

Frequency Weighting
Weighting (dB)
A - weight 29
C- weight 145
Flat 202
3.A ical signal tests of freq
Meter froc-ficld acoustic response at a level of 84 dB
Froquency Deviation from various frequency weighting response curve (dB)
Acceptan
(ttz) Flat Cweight  A-weight coopiance
Limiits
125 03 03 03 £10
1000 02 02 02 £07
8000 10 10 10 +15,-2.5

7 Bfefte

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

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25083
JobNo. : VC6BACHS9
Pages : Sof8

Deviation from various frequency weighting response curv (dB)

Frequency
(Hz) . .
Flat -weight - ~weight
63 0.0 0.0 0.1
125 0.1 0.0 0.1
250 0.0 0.1 -0.1
500 0.0 0.0 0.1
1000 0.0 0.0 00
2000 0.1 0.0 0.0
4000 0.1 0.0 0.0
8000 00 00 0.0
16000 0.1 -13 -1.2

5. Frequency and time weightings at 1 kiz

5.1 Frequency weightings at [

Anticipated Measured

Frequency Value Vahe
Weighting (dB) (dB)
A - weight 4.0 94.0
C - weight 94.0 940

Flat 94.0 94.0

5.2 Time weighting at 1 kHz

Anticipated ~ Measured

Frequency Value Value
Weighting (dB) (dB)
Fast 94.0 940
Slow 94.0 940
Leg 94.0 94.0

6. Long - term stability

SLM Display SLM Display

Frequency at initial at final
Wiz (aB) (dB)
A-weight 940 940

Accepiance
Limits
+1.0
*1.0
+1.0
+1.0
+1.0
*1.0
=1.0
+15,-25
+2.5,-16.0

Deviated  Acceptance

Value Limits
(dB) (dB)
0.0 £02
0.0 +02
0.0 +02

Deviated  Acceptance

Value Limits
(dB) (dB)
0.0 +0.1
0.0 +0.1
0.0 0.1

Deviated Acceptance
Value Limits
(dB) (dB)

00 £0.1 7W’"
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7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance

Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +0.8
136.0 136.0 0.0 +0.8
1350 135.0 0.0 +0.8
1340 1340 0.0 0.8
133.0 133.0 0.0 0.8
132.0 132.0 0.0 +0.8
1310 131.0 0.0 +0.8
129.0 129.0 0.0 +0.8
1240 124.0 0.0 .8
119.0 119.1 0.1 +).8
14.0 114.0 0.0 +0.8
109.0 109.0 0.0 +.8
104.0 104 0.1 0.8
99.0 99.0 0.0 0.8
94.0 94.0 0.0 +0.8
89.0 89.0 0.0 +0.8
84.0 84.0 0.0 0.8
79.0 79.0 0.0 0.8
74.0 74.0 0.0 0.8
69.0 69.0 0.0 0.8
64.0 64.0 0.0 0.8
59.0 59.0 0.0 +0.8
540 54.0 0.0 0.8
49.0 49.0 0.0 0.8
44.0 44.0 0.0 0.8
390 39.0 0.0 +).8
340 34.0 0.0 10.8
30.0 30.0 0.0 +0.8
29.0 289 -0.1 +0.8
280 28.0 0.0 +).8
270 270 0.0 +0.8
26.0 25.9 0.1 0.8
250 250 0.0 +).8

7o B
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8. Level linearity including the level range control

Anticipated ~ Measured Deviated Acceptance

Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 08

Anticipated ~ Measured Deviated Acceptance

Range Value Value Value Limits
(dB) (dB) (dB) (dB)
30 29.0 290 0.0 0.8

9. Tone burst response

Time Tone burst Anticipated ~ Measured Deviated  Acceptance
duration, Tb Cyle Value Value Value Limits
Weighting (ms) (dB) [€:3] (dB) {(dB)
025 1 108.0 107.9 0.1 1.0;-3.0
Fast 2 8 1n7.0 116.9 0.1
200 800 134.0 134.0 0.0
Slow 2 8 108.0 107.9 -0.1 1.0;-3.0
200 800 127.6 127.5 0.1 +0.5
0.25 1 9.0 98.8 0.2 1.0;-3.0
SEL 2 8 108.0 167.9 -0.1 10;-1.5
200 800 128.0 128.0 0.0 +0.5

72 N
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10. Peak C sound level

Number of cycle Anticipated Measured Deviated Acceptan

in Valye Value, Lopeak Value Limits

test signal (dB) (dB) (dB) (dB)
Continuous 130.0 1300 0.0 2.0
One 133.4 1333 0.1 £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 1352 0.2 +1.0
Negative half cycle 135.4 1352 02 1.0

11. Overload indication

Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle  one-half cy (dB) (dB)
89.6 89.5 -0.1 +1.5

12. High level stability

SLMDisplay ~SLM Display ~ Deviated  Acceptance

Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB}
A - weight 137.0 137.0 00 #0.1

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

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

= Bief

End of Calibration Certificate
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Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-52A / Microphone UC-59 / Preamplifier NH-25

Serial No.: 00531296 /2.161 /3297_

ID No.: NKH_FS0132

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 : N REVIEW BY
Ambient Temperature : (230 +3) °C
Pressure : (1013 3 ) kPa APPROVED BY'
Relative Humidity = (500 £20) %
NEXT CAL DATE.... 14/07/26, .

Received Date = 03 JULY 2025
Calibration Date : 14 -15 JULY 2025
Date of Issue : 16 JULY 2025

Calibrated by : Nathakorn Pisutpaisan

Approved by :

Wichow 2 .
( Wichok Ekpongpradit )

This certil 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 _alibration Laboratory.
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Calibration Procedure :

Calibration Method :

CP-A 01

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25273

Job Ne.
Pages

This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments.

: VC68AC0143
: 20f8

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 :

1. Reference Standard Instruments :
Instrument
‘Waveform Generator
‘Waveform Generator
Digital Multimeter
Digital Multimeter
Digital Multimeter
Programmable Attenuator
Condenser Microphone
Measuring Amplifier

Model Serial No. Cert. No. Due Date
33210A MY48017076 EF-0011-25 11-FEB-26
33511B MY52302742 EF-0012-25 11-FEB-26
33461A MY53220104 EEL.BP 24/0263  22-APR-26
33461A MYS53220076 EEL.BP 23/0268  22-APR-26
34461A MY60024273 CA2025120EA  18-MAR-26
MAT-1070 62100114 EF-0006-25 11-FEB-26
4180 2977900 AA-1002-25 19-FEB-26
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 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 (EED).

SITHIPORNJ
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Semma  of Measurement Result :

SITHIPORN ASSOCIATES
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Cert. No. : ACL25273
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Maximum-permitted
uncertainty of
measurement (dB)
N/A
N/A

0.6
0.6
0.7

0.6

Uncertainty
Parameter
(dB)
1. Absolute sensitivity 0.2
2. Self-generated noise 0.2
3. Acoustical signal tests of

125 Hz 0.3
1000 Hz 03
8000 Hz 03

4. Blectrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3
For >4 kHz to 10 kHz 03
For > 10 kHz to 20 kHz 03
5. Froquency and time weightings at 1 kHz 02
6. Long - term stability 0.1
7. Level linearity on the reference level range 02
8. Level linearity including the level range control 02
9. Tone burst response 0.2
10. Peak C sound level 02
11. Overload indication 02
12. High level stability 0.1

07
Lo
02
0.1
0.3
0.3
03
035
025
0.1

prichoc g, jnichek €.
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Cert.No. : ACL25273
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4. Electrical signal tests of frequency weightings
Resultof  ration: Weighting netwo  response with relative to 1 kEz.
1. Absolute seasitivity Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . . Acceptance
et Messured Acceptance Flat C-weight  A-weight Lo
Acoustic Signal Value Deviation Limit 6 00 o o1 L0
(dB) (dB) (dB) (dB) 125 0.0 00 0.0 +1.0
93.9 (93.94) 94.0 00 03 250 00 00 01 410
500 00 00 01 +1.0
2. Self-generated noise 1000 0.0 00 00 0
21 Nommal test 2000 00 00 00 £10
Measured Value 4000 00 00 00 10
(dB) 2000 00 00 00 +15,-25
142 16000 00 12 12 +25,-160
2.2 The microphone of the sound level meter was replaced by clestrical signal input device. 5. Frequency and time weightings at 1
Froquency Weighting 5.1 Frequency weightings at 1 kiiz
Weighting (dB) Anticipated ~ Measured  Deviated  Acceptance
A - weight 12 F“’*_l“ﬂ_wy Value Value Value Limits
C - weight 159 Weighting (dB) (dB) (dB) (dB)
Flat 216 A - weight 94.0 94.0 00 £02
C - weight 94.0 940 00 £02
3. Acoustical signal tests of freq Flat 940 940 00 +02
Meter free-field acoustic response at a level of 84 dB
5.2 Time weighting at | kHz
Frequency Deviation from various frequency weighting response curve (dR)
(Hz) . . Acceptance Anticipated ~ Measured  Deviated  Acceplance
Flat Coveight - Arweight Limits Frequency Value Value Value Limits
125 04 04 04 =10 Weighting (dB) (dB) (dB) (dB)
1000 03 03 03 £07 Fast 940 940 00 0.1
8000 06 07 07 +15,-25 Stow 940 940 00 £0.1
Leg 940 94.0 00 0.1
6. Long - term stability
SLMDisplay SLMDisplay ~Deviated  Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (aB) (dB) (dB)
A - weight 94.0 94.0 00 +0.1

wrchoe B
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7. Level linearity on the reference level range
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8. Level linearity including the level range control

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25273
Job No. : VC68AC0143
Pages : Tof8

Anticipated Measured Deviated Acceptance Anticipated Measured Deviated Acceptance
Vahie Valuo 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 00 =08
1360 136.1 01 +08
135.0 135.1 0.1 0.8 Anticipated ~ Measured ~ Deviated  Acceptance
1340 134.1 0.1 0.8 Range Value Value Value Limits
133.0 133.0 ! 0.8
00 (dB) (dB) (8) (48)
132.0 132.0 0.0 +0.8
1310 1310 0.0 08 130 20 20 00 08
129.0 1290 0.0 +08
1240 1240 0.0 0.8
1190 119.1 01 108 9. Toge burst response
1140 114.1 0.1 0.8 Time Tone burst Anticipated ~ Measured Deviated  Acceptance
1090 100.1 0.1 08 duration, To~ Cyele Value Value Value Limits
‘90;3’ ‘9‘;"3 g; jz Weighting  (ms) (d8) (aB) () ()
- ) § - 025 1 108.0 107.9 0.1 1.0;-3.0
40 o0 09 =0t 8 117. 11 0.1 0;-1.5
80.0 89.0 00 108 Fast 2 o 69 - P
810 240 00 08 200 800 1340 1340 0.0 0.5
790 790 00 08 Stow 2 8 108.0 108.0 0.0 0:-3.0
740 740 0.0 0.8 200 800 127.6 127.6 0.0 +0.5
69.0 69.0 0.0 +0.8 025 1 99.0 98.9 .1 1.0;-3.0
64.0 64.0 0.0 0.8 SEL 2 8 108.0 108.0 0.0 0;-15
59.0 59.0 0.0 0.8 200 800 128.0 1280 0.0 0.5
54.0 540 0.0 +0.8
49.0 49.0 0.0 +0.8
4.0 240 00 +0.8
39.0 39.0 0.0 0.8
340 340 0.0 0.8
30.0 29.9 0.1 +0.8
29.0 28.9 0.1 208
280 279 0.1 +0.8
27.0 269 0.1 +0.8
260 259 0.1 =08
25.0 249 0.1 £0.8
wichou &, ichew B
S,
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10. Peak C sound level .
Equipment : SOUND LEVEL METER
Number of cycle Anticipated Measured Deviated Acceptance Manufacturer : RION
in Vale  Val ,Lepeak  Value Limits Model : NL-52A / Microphone UC-59 / Preamplifier NH-25
test signal (dB) (dB) (d3) (dB) Serial No.: 00531312 /23461 /32988
Continuous 130.0 130.0 0.0 2.0 N PHK F$0033
One 133.4 1334 0.0 20 o =
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 1330 00 0 Customer : ALS LABORATORY GROUP (TITAILAND) 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 TIHAILAND.
11. Overload indication
Measured value { dB } Deviated Acceptance
Positive Negative Value Limits Location : -
one-half cycle  one-half cycle (dB) (dB) :rmhlent Temperature : f 23.0 = 33)) k;:
essure > 1013 = 'a
895 895 0.0 +1.5 REVIEW BY
Relative Humidity : (500 £20) % .
12. High level stability
e Received Date : 07 JULY 2025 APPROVED BY.
SLM Display  SLM Display Deviated Accepiance Calibration Date : 21-23 JULY 2025
Frequency at initial at final Value Limits Date of Issue : 25 JULY 2025 NEXT CAL DATE....20/.07 /2026 ..
Weighting (dB) (dB) (daB) (dB)
A - weight 370 137.0 0.0 #0.1 Calibrated by : Nathakomn Pisutpaisan
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2 Approved by :
po; y ity multiplied by /\/lo how B .
or any value following widing a lavel of of 95% ( Wichok Ekpongpradit )
End of Calibration Certificate
‘This certificate is issucd in with the of ISO/LEC 17025 standard, may not be reproduced

wichew g

other than in full, except with the prior written _pproval of the head ..f Calibration Laboratory.
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Calibration Procedure : CP-AC-01

Calib  tion Method :
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Summa  of Measurement Result :

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25291
Job No. : VC68ACO0146
Pages : 3of8

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 @n) 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 02 N/A
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 03 0.6
Instrument Modet Serial No. Cert. No. Due Date 1000 Hz 03 0.6
‘Waveform Generator 332104 MY48017076 EF-0011-25 11-FEB-26 8000 Hz 03 07
Waveform Generator 335 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 MY 60024273 CA2025120EA  18-MAR-26 For > 10 kHz to 20 kHz 03 10
Programmable Attenuator MAT-1070 62100114 EF-000625  11-FEB- 6 5. Frequency and time weightings at | kHz 0.2 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. Level linearity on the reference level range 02 03
. . . - . 8. Level linearity including the level range control 02 03
2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
o i i i 9. Tone burst response 02 03
3. This certificate is traceable to the system of urit at: 10. Peak C sousd level 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 0.1 0.1
3.3 Electrical And Electronics Institute (EEL).
wichowr. ok p.
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Result of calibration :

1. Absolute sensitivity

Reference Measured
Acoustic Signal Value
(dB) (dB)
93.9 (93.94) 94.0

2. Self-generated noise

2.1 Normal test
Measured Value
(dB)
13.8
2.2 The
Frequency Weighting
Weighting (dB)
A - weight 10.8
C - weight 15,7
Flat 214

Cert.No. - A 25201
JobNo. : VC68ACO146

Page  : 4of8
Acceptance
Deviation Limit
(dB) (dB)
0.0 0.3

phone of the sound leve meter was replaced by electrical signal input device.

3. Acoustical signal tests of frequency weightings

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

Frequency
(Hz) Flat C-weight
125 0.3 03
1000 0.2 02
8000 0.6 0.6

Deviation from various frequency weighting response curve (dB)

A-weight Acceptance
Limits
02 +1.0
02 =07
0.7 +1.5,-25

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

Frequency
(Hz) .
Flat C-weight
63 -0.1 0.0
125 0.0 0.0
250 0.0 0.0
500 090 0.0
1000 0.0 0.0
2000 0.1 0.0
4000 0.1 0.0
8000 -0.1 0.0
16000 0.1 .13

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

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

6. Long - term stability

A-weight

0.0
00
0.1
-0.1
0.0
0.0
0.1
0.0
-1.2

Measured

Value
(dB)
94.0
940
94.0

Measured

Value
(dB)
94.0
94.0
94.0

SLM Display SLM Display

Frequency at initial
Weighting (d8)
A - weight 94.0

at final
(dB)
94.0

Cert. No. : ACL25291
JobNo. : VC68AC0146
Pages : Sof8

Deviation from various frequency weighting response curve (dB)

Acceptance
Limits
+10
.0
+1.0
+1.0
+1.0
1.0
1.0
+1.5,-25
+25,-16.0

Deviated  Acceptan
Value Limits
(dB) (dB)

0.0 +02
0.0 02
0.0 +02

Deviated
Value Limits
(dB) (dB)

0.0 101
0.0 +0.1
0.0 +0.1

Acceptance

Deviated Acceptance
Value Limits
(dB) (dB)

0.0 +0.1 wrchoi .
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7. Level linearity on the reference level range
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Anticipated  Measured Deviated  Acceptance 8. Level tinearity including the level range control
Value Value V oue Limits i Messwed
Antici Devi A
(dB) (dB) (aB) (dB) icipat cast viated ceeptance
1370 137.0 00 08 Range Value Value Value Limits
1360 136.0 0.0 +0.8 (dB) (dB) (dB) (dB)
1350 135.0 0.0 0.8 130 94.0 94.0 0.0 408
1340 1340 0.0 +0.8
1330 1330 0.0 08 Anticipated ~ Measured ~ Deviated  Acceptance
132, ¥ . .
320 1320 00 08 Range Value Value Value Limits
1310 1310 0.0 108
1200 1290 00 038 (dB) (dB) (d8) (dB)
1240 1240 00 08 130 290 289 0.1 038
1190 119.0 0.0 +0.8
1140 1140 0.0 08
1090 109.0 0.0 +0.8 9. Tone burst response
1040 04.0 00 408
99.0 99.0 0.0 08 Time Tone burst Anticipasted ~ Measured ~ Deviated  Acceptance
940 94.0 0.0 0.8 duration, Tb Cycle Value Valve vV oue Limits
89.0 89.0 0.0 .8 Weighting (ms) (dB) (dB) (dB) (dB)
84.0 84.0 0.0 +0.8 025 1 108.0 108.0 0.0 1.0;-3.0
790 790 0.0 0.3 Fast 2 8 1170 117.0 0.0 1.0;-15
740 740 0.0 =08 200 800 134.0 134.1 0.1 05
69.0 6.0 00 =08 s 2 8 108.0 108.0 00 10;-30
low
?‘;’2 :;'g 2'3 3‘§ 200 800 127.6 127.6 0.0 105
- ’ ’ § . z .1 1.0; -3
a0 S0 00 08 025 1 99.0 98.9 0. 0;-3.0
190 90 00 08 SEL 2 8 108.0 108.0 0.0 10;-15
140 240 00 08 200 800 1280 128.1 0.1 0.5
390 390 0.0 +0.8
g 340 00 0.8
300 30.0 0.0 0.8
290 29.0 0.0 408
280 280 0.0 +0.8
27.0 269 0.1 0.8
26.0 260 0.0 0.8
25.0 25.0 00 0.8
trchou-e. rochior g
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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) (aB) (dB) Model : NL-52A / Microphoue UC-59 / Preamplificr NH-25
Continuous 1300 1300 0.0 420 Se ' Na. 0053129. /2.0.5 /3.969
One 1334 1334 0.0 #2.0 ID No.: NKH_FS0129
Number of cycle Aaticipated  Measured Deviated Acceptance
in Value Value Value Limits Condition As Found 5
test signal (aB) (dB) (dB) (dB) ‘ondition ‘ound : GO0
Continuous 133.0 1330 0.0 £1.0
Positive half cycle 135.4 1352 0.2 £1.0 Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
Negative half cycle 1354 1352 o2 410 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-halfcycle  one-half cycle (dB) (dB) Location : - REVIEWBY ...
80.6 895 0.1 +1.5 Ambient Temperature : (236 +3) °C
Pressure : (1013 £3 ) kPa APPROVED BY..
12. High level stability Relative Humidity : (500 +£20 ) %
SLMDisplay SLMDisplay ~ Deviasted  Acceptance Received Date : 03 JULY 2025 NEXT CAL DATE..... 2407126
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 uacertainty is ~n ~ tandard uncertainty multiplied by cover~c factor k —2
Approved by :
or any value following caleulati alavel of of i 95% PP 4 Wichou E.
( Wichok Ekpongpradit )
End of Calibration Certificate
This certificate is issued in with the of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior writien approval of the head of Calibration Laboratory.
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Calibration Procedure : CP-AC-01

Calibration Method :

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

The 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 MYS53220104 EEL.BP 24/0268  22- 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
Condenscr Microphone 4180 2977900 AA-1002-25 19-FEB-26
Measuring Amplifier NA-42KAI 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 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).
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Summa of Measurement Result :

Uncertainty
Parameter
(dB)

1. Absolute sensitivity 02
2. Self-generated noise 0.2

3.A ical signal tests of ightings
125Hz 03
1000 Hz 0.3
8000 Hz 0.3

4. Electrical signal tests of frequency weightings

For 10 Hzto 4 kHz 03
For>4kHzto 10 kHz 0.3
For > 10 kHz to 20 kHz 03
5. Frequency and time weightings at 1 kHz 02
6. Long - term stability 0.1
7. Level linearity on the reference level range 02
8. Level linearity inchuding the level range control 02
9. Tone burst response 0.2
10. Peak C sound level 02
11. Overload indication 0.2
12. High level stability 0.1

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25270
Job No. : VC68ACO143
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Maximum-permitted
uncertainty of
measurement (dB)
N/A
N/A

0.6
0.6
0.7

0.6
0.7
10
02
0.1
03
03
0.3
0.35
0.25
0.1

wrobew g
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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
(daB)
13.4

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

Frequency Weighting
Weighting (dB)
A - weight 9.8
C - weight 14.8
Flat 204
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)
(Hz) Flat C-weight  A-weight Acceptance
Limits
125 03 03 03 +1.0
1000 02 02 02 £07
04 05 04 +.5,-25

Jqeheie &

SITHIPORw

associates

4. Electri

ical signal tests of frequency weightings

‘Weighting network response with relative to 1 kHz.

Frequency

(Hz) Flat C-weight  A-weight
63 00 0.0 00
125 00 0.1 0.1
250 00 0.0 0.0
500 0.0 0.1 0.0
1000 0.0 0.0 00
2000 0.0 0.0 0.0
4000 0.0 00 0.0
8000 0.0 0.1 0.1

16000 0.0 -12 -1.2

5. Frequency and fime weightings at 1 kHz

5.1 Froyuency welghtings at 1 kEkz

5.2 Time

6. Long -

Anticipated ‘Measured

Frequency Value Value
Weighting (dB) (dB)
A - weight 94.0 94.0
C - weight 94.0 94.0

Flat 94.0 94.0

weighting at 1 kHz

Anticipated  Measured
Froquency Value Value
Weighting (dB) (dB)
Fast 940 94.0
Slow 94.0 94.0
Leqg 94.0 94.0
term stability
SLM Display SLM Display
Frequency atinitial at final
Weighting (a8) (dB)
A - weight 94.0 94.0

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25270
Job No. : VCG8ACO143
Pages : 5of8

Deviation from various frequency weightin response curve (dB)

Acceptance
Limitg
+1.0
+1.0
£1.0
£1.0
+1.0
+1.0
+1.0
+1.5-25
+2.5,-16.0

Deviated Acceptance

Value Limits
(dB) (dB)
0.0 02
0.0 +02
0.0 +0.2

Deviated  Acceptance

Value Limits

(dB) (aB)
00 01
0.0 £0.°
0.0 -0.1

Deviated  Acceptance

Value Limits
(dB) (dB)
0.0 £0.1

rerchen 2.
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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 Anicipated  Measured  Deviated  Acceptance
(a8) (4B) (aB) (aB) Range Value Value Valuc Limits
137.0 137.0 0.0 0.8 (dB) (dB) (dB) (dB)
136.0 136.0 0.0 208 130 94.0 94.0 00 0.8
135.0 135.0 0.0 0.8
134.0 1340 0.0 =08 Anticipated  Measured Deviated ~ Acceptance
1330 1330 00 08 Range Value Value Value Limits
1320 1320 0.0 +0.8
131.0 131.0 0.0 0.8 (d8) () (dB) (dB)
1290 1290 00 108 130 o0 289 ot 08
1240 1240 0.0 +0.8
1190 1190 0.0 0.8
1140 114.0 00 20.8 9. Tone burst response
109.0 1090 0.0 0.8
1040 1040 00 08 Time T eburst Anticipated ~ Measured ~ Deviated  Acceptance
99.0 99.0 00 08 duration, Tb Cydle V ue Value Value Limits
94.0 94.0 00 208 Weighting (s (dB) (aB) (dB) (dB)
89.0 89.0 0.0 0.8 025 1 108.0 107.9 0.1 1.0;-3.0
840 84.0 0.0 +0.8 Fast 2 8 1170 117.0 0.0 1.0;-15
9.0 790 0.0 +0.8 200 800 1340 134.0 0.0 0.5
74.0 740 0.0 +0.8 2 g 108.0 108.0 0.0 1.0;-3.0
69.0 69.0 0.0 08 Stow 200 800 127.6 127.6 0.0 05
640 640 00 0.8 0.25 1 99.0 989 0.1 1.0;-3.0
0 390 00 08 SEL 2 8 108.0 108.0 0.0 10;-1.5
54.0 539 -0.1 0.8 ’
290 490 00 08 200 800 128.0 1280 0.0 +0.5
44.0 439 0.1 0.8
39.0 389 0.1 038
34.0 339 0.1 038
300 30.0 0.0 +0.8
29.0 289 0.1 0.8
280 279 0.1 038
270 269 0.1 0.8
26.0 259 0.1 +0.8
25.0 249 0. +0.8
mchane € mohan g,
SITHIPORN ASSOCIATES CO., LTD.
SITHIPORN SITHIPORN ASSOCIATES CALIBRATION LABORATORY SITHIPORN
associates — CALIBRATION LABORATORY 451-451/1 Sirinthom Road, Bangbumru, Bangpiuid, Bangkok, 10700 Thailand "'ﬁ.}u‘“\} [
Tel. +66 2433 8331 Email : cafibration@sithiphom.com CAURRATION 0394
Cert. No. : ACL25270 Cert. No. : ACL25290
JobNo. : VC63ACO143 Pages 1of8
foees o Rord ‘ Cet’ ¢ te
10. Peak C sound level
Equipment : SOUND LEVEL METER
Number of cyc ¢ Anticipated  Measured Deviated Acceptance Manufacturer : RION
in Ve  Value,Lepeak  Value Limits Model : NL-52A / Microphone UC-59 / Preamplifier NH-25
test sigral (a5) (d5) (d5) (o) Serial No.: 00531311/23460 /32987
Continuous 130.0 130.0 0.0 2.0 -
One 1334 1333 0.1 220 ID No.: PHK_F$0032
Number of cycle Anticipated  Measured Deviated Acceptance
in Value Value Value Limits Condition As Found : GOOD
test signal (dB) (dB) (dB) (dB)
Posﬁ;::u::;';de :;22 S:g 3)"; j‘g Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
‘ - g : 104 PHATTHANAK AN 40, PHATTHANAKAN ROAD,
Negative half cycle 135.4 135.2 0.2 £1.0 KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value c Location : -
one-half cycle  one-half cycle {dB) (dB) bient Temperature : (230 £3) °C
895 895 0.0 15 Pressure : (1013 =3 ) kPa REVIEW BY ..o
Relative Humidity : {50.0 £20 ) %
12. High level stability Received Date : 07 JULY 2025 APPROVED BY..
SLM Display ~ SLM Display Deviated Acceptance Calibration Date : 21-23 JULY 2025
Frequency at initial at final Value Limits Date of Issue : 25 JULY 2025 NEXT CAL DATE.. 20./07/2026
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 Nf / 2.
or any value following alavel of of i 95 % N .
( Wichok Ekpongpradit )
End of Calibration Certificate
This certificate is issued in with the of ISO/IEC 17025 standard, may not be reproduced

o B

other than in full, except with the prior written approval of the head of Calibration Laboratory.
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Calibration Procedure : C™-AC-01
Summa of Measurement Resalt :
Calibration Method :
‘This oquipment “brated by follow on IEC61672-3 (2013) Standard £~ sound level meter (SLM), Uncertainty  Maximum-permitted
The SLM had tests to Acoustical and Elecirical 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 obscrvation of each Lnstruments display and also with SLM’s display. 1. Absolute sensitivity 02 NA
2. Self-generated noise 02 NA
Condition of this result of calibration : A ical signal tests of- ightis
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-0011-25  11-FEB-26 8000 Hz 03 0.7
Waveform Generator 33511B MY52302742 EF-0012-25  11-FEB26 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 10kHz 03 0.7
Digital Multimeter 34461 A MY60024273 CA2025120EA  18-MAR-26 For > 10 kHz to 20 kHz 03 1.0
Programmable Attenuator MAT-1070 62100114 EF-0006-25  11-FEB-26 5. Frequency and time weightings at 1 kHz 0.2 02
Condenser Microphone 4180 2977900 AA-100225  19-FEB-26 6. Long - term stability 01 o1
Measuring Amplifier NA-2KAI 34560495 AA-300225  19-FEB26 7. Level linearity on the reference level range 02 03
. - . 8. Level linearity including the level range control 02 03
2, This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
i " o to th . 9. Tone burst response 02 0.3
. Thi i is traceabl i tem. it 134
3. This certificate is etothe system ot b 10. Pezk C sound level 02 035
3.1 National Institute of Metrology (Thailand). 11. Overload indication 02 025
3.2 Thailand Institute of Scicatific and Technological Rescarch (TISTR). 12. High level stability o1 01
3.3 Electrical And Electronics Institute (EET).
yohot 8. mehew 3.
SITHIP 3RN SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY associates J CALIBRATION LABORATORY
Cert. No. : ACL25290
Cert.No. :  ACL25290 JobNo. : VC68AC0146
JobNo. : VC63ACO146 Pages : 5of8
Page i 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)
itivi Hz Acceptan
1. Absolute sensitivity (Hz) Flat Cweight Arweight cocptance
Rt . N Limits
o casured
N :’egc;al o . °:e""’“°e 6 00 00 00 +10
Ol 3 viatie ]
“(sd;) (d];': . o d";“ 125 0.0 01 00 £10
93.9(93.94) 94.0 o. 0) (to 3) »0 00 00 00 o
o . : . 500 0.0 0.0 0.0 +1.0
. 1000 0.0 0.0 0.0 1.0
2. Self-generated noise
2000 0.0 0.0 0.0 +1.0
2.1 Normal test
4000 0.0 0.0 0.0 +1.0
Messured Value 8000 0.0 0.1 0.1 +15,-25
(dB) 16000 00 12 12 +25,-160
138
5. Frequency and time weightings at 1 kHz
2.2 The microphoge of the sound level meter was replaced by electrical signal input device. 5.1 Froquency weightings at 1 kHz
Frequency Weighting Anticipated ~ Meas Devi Acceptance
Weighting (dB) Frequency Value Value Value Limits
A - weight 929 Weighting (dB) (4B) (dB) (aB)
C - weight 15.0 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
Frequency Deviation from various frequency weighting response curve (dB) Frequency Value Value Value Limits
Hz Acceptan -
(1) Fli  Coweight  A-weight cceplance Weighting () (dB) (d8) (am)
Limits Fast 94.0 94.0 00 £0.1
125 02 03 0 *10 Stow 940 94.0 00 +01
1000 02 02 02 +07 Leg 010 940 00 Lol
8000 0.7 08 08 +15,-25
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

nchow &,
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7. Level linearity on the refere ce level range
Anticipated Measured Deviat Acceptance 8. Level linearity including the level range control
Value Value Value Limits
(dB) (aB) (aB) (aB) Anticipated ~ Measured ~ Deviated  Acceptance
1370 137.0 0.0 0.8 Range Value Value Value Limits
1360 136.0 0.0 0.8 (dB) (dB) (dB) (dB)
1350 135.0 0.0 0.8 130 94.0 94.0 0.0 108
1340 134.0 0.0 038
1330 133.0 00 08 Anticipated  Measured  Deviated  Acceptance
1320 1320 0.0 0.3 o
1310 510 00 w08 Range Value Value Value Limits
1290 1290 0.0 038 (dB) (dB) (dB) (dB)
1240 1240 0.0 0.8 130 29.0 289 0.1 0.8
1190 119.0 0.0 408
1140 1140 0.0 =08
109.0 109.0 00 0.8 9. T ne burst response
1040 1040 00 08 Ti Tone burst Auticipated ~ Measured  Deviated A
99.0 99.0 0.0 0.8 me Oﬂe urst IC1pal leasure: *Vial occ.:pl-ance
940 940 0.0 08 . duration, Tb Cycle Value Value Value Limits
890 890 00 038 Weighting (ms) (a8) (dB) (aB) (aB)
840 839 01 08 025 1 108.0 107.9 0.1 1.0;-3.0
79.0 789 0.1 +0.8 Fast 2 8 117.0 117.0 0.0
740 739 0.1 0.8 200 800 134.0 1340 0.0
69.0 68.9 0.1 +0.8 st 2 8 108.0 108.0 0.0 1.0;-3.0
low
64.0 639 0.1 08 200 800 127.6 127.6 0.0 0.5
590 589 01 0.8 025 1 9.0 989 0.1 0;-3.0
i;'g i;'z z : :Z SEL 2 8 108.0 108.0 00 0;-15
. 5 5 128 1284 0.0 0.5
440 439 0.1 +0.8 200 800 80 80
39.0 389 0.1 038
340 339 0.1 08
30.0 299 0.1 0.8
29.0 289 0.1 0.8
28.0 279 0.1 0.8
27.0 26.9 0.1 0.8
26.0 259 0.1 0.8
25.0 24.9 0.1 +0.8
Hitho . ohen b,
SITHIPORN ASSOCIATES CO., LTD.
SITHIPO Rw SITHIPORN ASSOCIATES CALIBRATION LABORATORY SITHIPORN
associates CALIBRATION LABORATORY s N ——
Tel. +66 2433 8331 Email : calibration@sithiphosm.com
Cert. No. : ACL25290 Cert. No. : ACL25081
JobNo. : VC68ACO146 Pages 1of8
Pages : 8of8 N ] .
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10. Peak C sound level & L € £ o
Number of cycle Anticipated Measured Deviated Acceptance Equipment : SOUND LEVEL METE
in Value Value, Lepeak. Value L Manufacturer : RION
test sigaal (dB) (dB) (dB) (dB) :
. : NL- i = g &
Continuous 1300 1300 00 .0 Mnflel 52A / Microphone UC-59 / Preamplifier NH-25
One 1334 1334 00 20 Serial N .z 01120936 /21737 /22325
ID N RYG _FS0627
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
tost signal (d8) (dB) (dB) (dB) Condition As Found : GOOD
Continuous 133.0 133.0 0.0 £1,0
Positive half cycle 1354 1352 02 1.0
Negative half cycle 1354 1352 02 10 Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
1. Overload indicati KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
- Overload Indication BANGKOK, 10250 THAILAND.
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits Location : -
one-half cycle  one-half cycle (dB) (dB) Ambient Temperature ; (23.0+3) °C REVIEW BY
80.5 89.5 0.0 +1.5 Pressure : (1013 £3 ) kPa
Relative Humidity : (500 £20 ) %
12. High level stability APPROVED BY
Received Date : 07 JANUARY 2025
SLM Display ~ SLM Display Deviated Acceptance Calibration Date : 21-23 JANUARY 2025
> o NEXT CAL DATE 21101/ 2026
Frequcncy at initial at final Value Limits Date of Issne : 24 JANUARY 2025 L DATE.. . o
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 = Approved by : 7— W“
or any valuc following alavel of confidence of 95 % N
Y N : ( Thanakul Petchurai }
End of Calibration Certificate
‘This certificate is issued in with the of ISONEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.
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Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM),
The SLM had tests to Acoustical and Electri. . signal
Standard Instruments.

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

o frequency weighting with Anechoic chamber and Referen

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

Instrument Model Serial No. Cert. No. Due Date
‘Waveform Generator 33210A MY48017076 EF-0009-24 05-FEB-25
‘Waveform Generator 335118 MY52302742 EF-0007-24 05-FEB-25
Digital Muitimeter 33461A MY53220104 EEL.BP 21/0267 13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-6008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-FEB-25

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

3. This certificate is traceable to the i system of unit maintained at :

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

7 e
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Summa of Measure e tResult:

Uncertainty
Parameter
@B)

1. Absolute sensitivity 02
2. Self-generated noise 02

3.A ical signal tests of tings
125 Hz 03
1000 Hz 03
8000 Hz 03

4. Electrical signal tests of frequency weightings

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

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25081
JobNo. : VC68ACB059
Pages : 3 f8

Maximum-permitted
uncertainty of
measurement {(dB)
NA
N/A

0.6
0.6
0.7

0.6
0.7
1.0
02
0.1
0.3
0.3
03
0.35
025
0.1

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORw

associates

Cert. No. :  ACL25081
Job No. : VC68AC0059

Page 1 40f8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (aB) (dB) (dB)
93.9(93.99) 94.0 0.0 .3

2. Self-gencrated noise
2.1 Nommal test

Measured Value
(dB)
142

" The microphonc of the sound level meter was replaced by lectri * sigaal input device.

Frequency Weighting
Weighting (dB)
A - weight 87
C - weight 139
Flat 19.5
3.A ical signal tests of frequency

Meter frec-ficld acoustic response at a level of 84 dB

Frequency ~ Deviation from various frequency weighting response curve {dB)
(Hz) Flat Cweight  A-weight Acceptanco
Limits
125 04 04 04 +10
1000 02 02 02 +07
8000 05 05 05 +15, 25

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

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25081
JobNo. : VC68AC0059
Pages : Sof§

Frequency Deviation from various frequency weighting response curve (dB)
Hz Acceptance
(82) Flat C-weight  A-weight o
Limits
6 00 00 00 10
125 00 00 00 +10
250 00 00 00 10
500 00 00 00 +10
1000 00 00 00 +10
2000 00 00 00 +10
4000 00 00 00 10
8000 00 01 01 +15,-25
16000 00 12 12 +25,-160

5. Frequency and time weightings at 1 kfiz

5.1 Frequency weightings at 1 kHz

Frequency
Weighting
A - weight
C- weight
Flat

5.2 Time weighting at 1 kHz

Frequency
Weighting
Fast
Slow

Leq
6. Long - term stability
Frequency
Weighting
A - weight

Anticipated Measured

Value Value
(dB) (dB)
94.0 94.0
94.0 94.0
94.0 %40

Anticipated ~ Measured

Value Value
(dB) (dB)
94.0 94.0
94 94.0
94.0 94.0

SLM Display SLM Display

at initial at final
(dB) (dB)
%40 %40

Deviated Acceptance

Value Limits
(dB) (dB)
00 02
0.0 +0.2
00 +0.2

Deviated Acceptance

Value Limits

(dB) (dB)
00 £0.1
0.0 +0.1
0.0 £0.1

Deviated Acceptance

Value Limits
(dB) (dB)
0.0 £0.1
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The reported uncertainty is based on a

or any value following

dard uncertainty multiplied by coverage factor k =2

ing a lavel of

End of Calibration Certificate

Fd of

95%

o Bdee.

This certif is issued in

Job No. : VC68ACH0S9 JobNo. : VC68AC0059
Pages : 6of8 Pages : 7of8
7. Level linearity on the reference level range
Anticipated Moasured Deviated Accep 8. Level linearity including the level range control
Value Value Value i Anticipated Measured Deviated Acceptance
(dB) (dB) (dB) (dB) Range Valuc Value Value Limits
137.0 137.0 00 .
08 (dB) (B) () (a8)
136.0 136.0 0.0 038 .
135.0 135.0 0.0 +0.8 940 940 00 08
134.0 134.0 0.0 03
133.0 133.0 0.0 +03 Anticipated Measured Deviated Acceptance
1320 1320 0.0 +0.8 Range Value Value Value Limits
131.0 131.0 0.0 0.8 (dB) (dB) (dB) (dB)
1290 1290 0.0 +0.8
130 29, 28. .1 .
1240 124.0 0.0 038 o0 82 o =08
119.0 1190 0.0 +0.8
1140 1140 0.0 038
109.0 109.0 0.0 +0.8 9. Tone burst response
1040 - 104.0 0.0 08 Time Tone burst Anticipated ~ Measured Deviated  Acceptance
9.0 9.0 0.0 +0.8 duration, Tb Cycle Value Value Value Limits
94.0 94.0 00 +0.8 Weighting (ms) (dB) (48) (dB) (dB)
8.0 89-2 g-g ﬁ: 025 1 1080 1079 01
4. X X .
830 & Fast 2 g 117.0 117.0 0.0
79.0 79.0 0.0 +0.8
0 20 00 08 200 800 1340 1340 0.0
5.0 6.0 00 108 Stow 2 8 108.0 108.0 0.0
64.0 64.0 0.0 108 200 800 127.6 127.6 0.0
59.0 59.0 0.0 +0.8 025 1 99.0 98.9 01
54.0 53.9 0.1 038 SEL 2 8 108.0 108.0 0.0
490 49.0 0.0 +0.8 200 800 1280 128.0 0.0
440 440 00 0.8
39.0 389 0.1 0.8
34.0 339 0.1 +0.8
30.0 299 0.1 0.8
29.0 289 0.1 0.8
280 27.9 0.1 0.8
27.0 269 0.1 +0.8
26.0 259 0.1 +0.8
25.0 249 0.1 0.8
% o Bl
SITHIPORN ASSOCIATES CO.,, LTD. \‘\/\f’/'// A
SN s
SITHIPORN ) SITHIPORN ASSOCIATES CALIBRATION LABORATORY SITHIPORN) &==""=  /;
associates -~ CALIBRATION LABORATORY 2514541 Siintor Rood, Bangburnr, BangpkK, Bangkok, 10700 thaond o
Tei. 166 243 G caliorotion@siti Cummaon %
Cert. No. : ACL25081 Cert. No. : ACL25286
JobNo. : VC68ACOU59 Pages 1of3
Pages : 8of8 X
10. Peak C sound level Ce TC
Number of cycle Anticipated ~ Measured Deviated Acceptance Equipment * SOUND LEVEL METER
in V oue Value, Lepeak Value Limits Manufacturer . RION
test signal (dB) (dB) (dB) (dB) Model : NL-52A/ UC-59/ NH 25
Continuous 130.0 1300 00 20 Serial No.: 00531306 /23455 /32982 P ivaas P,
One 1334 1333 0.1 2.0 fEvERY ‘
: 1D Ne.: NNG_FS0022
Number of cycle Anticipated Measured Deviated Acceptance APPROVED Y § .
in Value Value Value Limits
test signal (a8) (@) (@) (a8) Condition As Found : Goop wexrcat oare... 20007128
Continuous 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 135.4 1352 02 1.0 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUAN ,
11. Overload indication BANGKOK, 10250 THAILAND.
Measured value (dB ) Deviated Acceptance
Positive Negative Value imits Location . -
one-halfcycle  one-half cycle {dB) (dB) Ambient Temperature : (230 +3) °C
89.6 89.6 0.0 +15 Pressure : (1013 £3 ) kPa
Relative Humidity : (500 £20) %
12. High level stability Received Date : 07 JULY 2025
. . . Calibration Date : 21-23 JULY 2025
SLM Display  SLM Display Deviated Acceptance Date of Issue : 25 JULY 2025
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB) Calibrated by * Nathakorn Pisutpaisan
A - weight 137.0 137.0 0.0 +0.1
Appraved by :
Wichow % .

( Wichok Ekpongpradit )

with the

of ISO/IEC 17025 standard, may not be reproduced

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




SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORw

associates

Cert. No. : ACL25286

JobNo. : VC68AC0145

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

Calibration Method :

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

The SLM had tests to Acoustical and Electrical signal tests of 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

W veform 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 ional 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 (EEL).

Wichpu &

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORw

associates

Summa  of Measurement Result :

Uncertainty Maximum-permitted

Parameter uncertainty of
(@B}
measurement (dB)
1. Absolute sensitivity 02 NA
2. Self-generated noise 0.2 N/A
3. ical signal tests of frequency weightings
125 Hz 03 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 4 kHz 0.3 0.6
For >4 kHz to 10kHz 0.3 0.7
For > 10kHz to 20 kHz 03 1.0
5. Frequency and time weightings at 1 kHz 0.2 02
6. Long - term stability 0.1 o1
7. Level linearity on the reference level range 02 03
8. Level linearity including the level range control 02 03
9. Tone burst response 0.2 03
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High Ievel stability 0.1 0.1

SITHIPO Rw SITHIPORN ASSOCIAT

associates CALIBRATION LABORATORY

Cert. No. :  ACL25286
JobNo. : VC68AC0145

Page : dof8
Result of calib ti n:
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)
13.6

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

Frequency ‘Weighting

Weighting (aB)

A - weight 8.7

C - weight 146
Flat 203

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) Flat C-weight  A-weight Accptance
Limits
125 03 03 03 £10
1000 02 02 02 £07
8000 03 04 04 +1.5,-25

richee

SITHIPO RNJ SITHIPORN ASSOCIATES

associates CALIBRATION LABORATORY

Cert. No. : ACL25286
Job No. : VC68AC0145

Pages : Sof8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat Cweight  A-weight Acceptance
Limits
63 0.0 0.0 0.1 +1.0
125 0.0 0.1 0.1 +1.0
250 0.0 0.0 0.0 +1.0
500 0.0 0.1 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 +L.0
2000 0.0 0.1 0.1 +1.5,-25
16000 0.0 -1.2 -1.2 +2.5, 160

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

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 4.0 94.0 0.0 +02

5.2 Time weighting at 1 kiz

Anticipated Measured Deviated Acceptance

Frequency Value Value Value Limits

Weighting (dB) (aB) (dB) (dB)
Fast 94.0 940 0.0 £0.
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

meboco,
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SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25286
Joh No. : VC68AC0145

SITHIPORNJ

associates

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25286
JobNo. : VC68ACO0145
Pages : 7of8

The reported uncertainty is

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 Calibration Certificate

rmeliotca_

Pages : 6of8
7. Level linearity on the reference level range
Anticipated Measured Deviated Acceptance 8. Level linearity including  level range control
V oue Value Value Limits
(dB) (aB) (dB) (aB) Anticipated Measured Deviated Acceptance
137.0 1370 00 08 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 1330 00 =0.8 Anticipated ~ Measwred ~ Deviated  Acceptance
1320 1320 00 0.8 Range Value Value Value Limits
131.0 1310 00 +0.8
1200 1200 00 08 () (¢B) (dB) ()
124.0 1240 0.0 +0.3 130 29.0 289 01 038
119.0 119.0 0.0 +0.8
114.0 114.0 0.0 .8
109.0 109.0 0.0 +0.8 9. Tone burst response
1040 104.0 0.0 +0.8
99.0 99.0 0.0 08 Time ‘Tone burst Anticipated Measured Deviated Acceptance
94.0 940 0.0 108 duration, Th Cycle Value Value Value Limits
89.0 89.0 0.0 2038 Weighting (ms) (dB) (dB) (dB) (aB)
34.0 84.0 0.0 +0.8 0.25 1 108.0 107.9 -0.1 1.0;-3.0
790 789 -0.1 +0.8 Fast 2 8 117.0 117.0 0.0 1.0;-15
740 74.0 0.0 0.8 200 800 134.0 134.0 0.0 +).5
69.0 69.0 00 038 2 8 108.0 108.0 0.0 1.0;-3.0
6.0 63.9 o1 08 Stow 200 300 1276 1276 0.0 205
;jg ;zg (:)(i 32 0.25 1 99.0 98.9 0.1 1.0;-3.0
49.0 489 o1 108 SEL 2 8 108.0 108.0 0.0 1.0;-1.5
4.0 439 01 108 200 800 128.0 128.0 0.0 H5
39.0 389 -0.1 +0.8
340 339 -0.1 0.8
30.0 299 0.1 0.8
29.0 289 -0.1 .8
280 279 0.1 0.8
270 269 0.1 +0.8
26.0 259 0.1 +0.8
250 249 0.1 +0.8
nches. p oo g,
SITHIPORN SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY
Cert. No. : ACL25286
Job No. : VC68AC0145
Pages  : Bof$
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak V oue Limits
test signal (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 2.0
One 1334 1333 0.1 2.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
fest signal (dB) (dB) (dB) (aB)
Continuous 133.0 133.0 0.0 +1.0
Positive half cycle 1354 1352 -0.2 +1.0
Negative half cycle 1354 135.2 0.2 +1.0
11. Overload indication
Meastred value { dB ) Deviated Acceptance
Paositive Negative Valye 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




Cert. No.: 25LM10
Page.: 1 of 2

Equipment : DO Meter with Sensor REVIEW BY
Manufacturer : YsI
APPROVED BY
Model : 5000-115V
Serial No. : 15E102796
NEXT CAL DATE....... 20/07/26
ID No. : RYG_EN0032
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

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

Location : TPA On Site Calibration Laboratory
Received Order : 17 January 2025

Calibrated Date : 20 January 2025

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30)%

AC Line Voltage : (220£22)V

Calibrated by : Warakorn Lerngagtrakul

Approved by :

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

Issue Date : 23 January 2025




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

Calibration were conducted using in-house ion pi d CP-OTO1 ing to comparison with

Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.
The temperature scale used was based on ITS-90.

Condition of this result of calibration

1. Reference standard instrument:-

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

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

Result of Calibration :- (*) Without Adjustment
Function : Temperature measurement.
This instrument was connected with temperature sensor, S/N.: 15E100464
Calil i i uuc* . Coverage
. N Error Uncertainty
Point Depth Temperature Reading I Factor
(C) (mm) (C) (c) (c) (x°C) k
20.00 60 20.002 19.81 -0.192 0.15 2.00

UUC* : Unit Under Calibration

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

-o0o-

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

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 Comparison Technique with Azide Modification Method

Walalak Sirithean

Approved Signatory

Issue Date : 21 January 2025
Cert.No.: 25TW15
Page.: 2 of 2
Condition of this result of calibration
Cert. No.: 24TM1663
1. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).
Instruments Serial No. ID No. Certificate No. Due Date Equipment : Low Temp. Incubator
1. Burette - 1308U10 23c61172 22 Mar 2025 REVIEW BY ...
2. Balance 14233821  110RC001 24MM131 04 July 2025 Manufacturer : Memmert
2. Standard Material :-
Model : IPP750 pp) /E) ;
Material Manufacturer Lot.No. Assa APPROVED BY .....ccooovviiriinininnin
Sodium Thiosulfate 5-Hydrate AR KEMAUS 2203162447 99.6% Serial No. : V818.0084
. 01/05/26
NEXT CAL DATE
ID No. : RYG_EN0154
Result : Di: Oxygen Meter Adj With Air 100 %

Dissolved Oxygen Probe No.: 15E100464

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

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

other in full, without written approval of the laboratory

-o0o-

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 :

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

‘Approved Signatory

07 November 2024




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

Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature 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 )

Equipment : Low Temp. Incubator Cert. No.: 24TM1663

Condition As-Received : Used Item Page: 30f 3
Reference : 2411-00020C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration| UUC* uuc* T Overall ge
Point Setting | Reading stability uniformity Variation| Factor
(°C) | (*c) | (*C) (£°C) (°c) (°c) k
20.0 20.0 20.0 0.026 0.26 0.53 2
Calibratis Measured Tempera (°C)
Point Position Y
(°c) 1 [ 2 [ 3 1 a T 5 [ & | 7 | 8 Jo@ef)| (+cC)

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

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source Average* : The average of 30 values in each position.
Fresh air setting : Close i during Temperature stability : One-half of the greatest i of at any one sensor.
Beginning Finished Temperature uniformity : The i difference of at any sensors and the measured
Temp. (°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 the pattern or within the chamber under steady-state conditions.
2 4 AC Supply ( Volt ) 220 221 Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC* : Unit Under Calibration
1 9 wn® Position : Ref. Std. Note : The reported uncertainty of measurement was included stability and excluded uniformity
" . Jne 1D No.: The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
? $ 1 1RTD-21 factor k, providing a level of confidence of approximately 95 %.
7 2 1RTD-2/2
- ’\7\7&’/’,26,2;}_ < / 3 22-01RTD-03 000~
- 4 1RTD-2/4
W 5 1RTD-2/5
6 1RTD-2/6
7 23-01RTD-07
Probe Installation Details : Dimension of Chamber : 8 1RTD-2/8
a= 10 om b- 060 m 9 (ref.) 23-01RTD-09
b= 10 cm W= 1.0 m
c= 10 cm H= 12 m
Capacity= 072 m®
Equipment : Burette Cert.No.: 25CG3668
Received Date : 16 September 2025 Page.: 2 of 2
Condition As-Received : Used Item
Gerfion-23665670 Calibration Date : 18 September 2025
Page.: 1012 Reference : 2509-0564DSC-3
Condition of this result of calibration
Equipment : Burette
- 1. Reference Standard Instruments :
Capacity : 50 mL REVIEW BY Instruments Model Serial No.  ID.No. Certificate No. Traceability —_Due date
1) Balance XP205 B134206712 140RC007 25MM296 TPA 16 July 2026
Serial No. : B 2) Humidity/Baro/Temp MHB-382SD  AM.42259 140EC016 25H1616 TPA 14 Aug 2026
e RYG ENO216 APPROVED BY.... 3) Digital Tt HH376 0806! 140EC013 2511740 TPA 17 Jan 2026
This measurement result is traceable to SI Unit
Manufacturer : Witeg NEXT CAL DATE 18/09/26 2. The certificate is valid only to the item calibrated on date and place of cahbwralion.
3. True value is converted to true volume at the standard temperature of 20 C
Made in : Germany
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. Calibration result :
Rayong Branch
616/10 Moo 5 T,MagnamKoo, A.Pluakdaeng Nominal capacity Reading Uncertainty K
Rayong 21140, Thailand (mL) (mL) (tmL) Factor
Ambient Temperature : (20 + 2.5) ‘c
Relative Humidity : (50 + 10) % 10 10.0264 0.0082 2.00
Barometric Pressure : 753 mmHg 25 25.0141 0.0087 2.00
Calibration Procedure : ASTM E 542 - 01 50 49.9952 0.010 2.00
Calibrated by : Srisuda  Khamtha

Approved by :

Approved Signatory
() Ponpan Paipim
(V/) Chakrit Waewwanjua

Issue Date : 19 September 2025

Remark mlL = 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-




Cert.No.:
Page.:

This Certificate was issued to re place to the Certificate No.25CH709

25CH709/1

10f3

Equipment : pH Meter

Manufacturer : Mettler Toledo REVIEW BY oo
Model : SevenExcellence

Serial No. : B834291445

ID No. : RYG_EN0152 APPROVED BY.....

Condition As-Received: Used Item
12 June 2025

18 June 2025

Received Date :

Calibration Date :

NEXT CAL DATE...... 18/12/26 .......

Reference : 2506-0407DSC-2

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

certified reference material (CRM)

Submitted by :

+
S

- CP-CH8 by comparison with temperature standard

Calibrated by : Walalak Sirithean

Approved by :
Approved Signatory
() Chakrit Waewwanjua
() Ponpan Paipim
(/) Saithip Meangmai

Issue Date : 1 July 2025

Cert.No.:  25CH709/1

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

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

2. Certified Reference Materials ~ :The measurement results are traceable to 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

Function : mV Measurement
Performing standard curve by Document Process Calibrator at pH (4,7,10)
Nominal | Standard Uncertainty of Coverage
Unit Under Value | Voltage | Actual Reading Measurement factor
Calibration Input
(tmV) k
pH mV mV pH
pH Meter 4.000 177.48 1773 4.000 0.058 2.00
SIN.: B834291445 7.000 0.00 -0.1 7.000 0.058 2.00
10.000 | -177.48 | -1775 | 10.000 0.058 2.00

Cert.No.: 25CH709/1
Page.: 3of 3

Calibration Results

Fun

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

Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH factor
(mv) @) k
pH Electrode 4.007 4.006 181.1 0.0044 2.00
S/N.: 5211504 7.000 7.000 49 0.0084 2.00
10.010 10.007 -170.6 0.0066 2.00

Funy

n : Temperature Measurement
(*) Without adjustment

This i was with Te Probe;

- Model : InLabEXpert Pro-ISM

- Serial No. : 5211504

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 25.001 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 %.

-o0o-

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI I8, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate No. : 25E1979/1
Page: 10f2

Certificate of Calibration

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,

Condition As-Received: Used ltem except with the prior written approval of the head of
Corporate Services 3: Equipment Calibration and Testing

Received Date: 12 June 2025 Services.

Calibration Date:

Reference:

16 June 2025

2606-0407DSC Submitted by:  ALS Laboratory Group (Thalland) Co. Ltd. Reyong Branch

Ambient Temperature: ( 23 * 2 ) °C

Relative Humidity:

Procedure used:

Condition of this

616/10 Moo 5, T-Maenam Khu, A Pluakdaeng,
Rayong 21140, Thaitand

(50 10) %

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

result of calibration

1.Reference standards instruments :

1) Multi-Product Calibrator 5500A 6315011 25E1627

Instrument Model Serial No. Certificate No. Due Date

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 :
Issue Date :

Wautchareeporn Pesthong Approved Signatory :

01 July 2025 [ 1Phalinee Prabpaipal
[/] Nuntawat Khamchai

[ 1Pongsagom Boonyaporn




Cert. No.: 25E1979/1

Page.: 2 of 2
Result of calibration :- (*) Without adjustment () After adjustment
Function:  DC voltage measurement Range: 2000 mv
Standard Value UUC* Reading Error Uncertainty
(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.

-o0o-




Certificate No. T252167

Equipment
Manufacturer

Model

Serial No.

Customer Code

ID No. :

Customer :

Customer Location :

SC ECO Services Company Limited
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 NSC-TISHTIS 17025
CALIBRATION 0264
Bangkok Tel : +668 9205 6851 , +669 81924 0059
Saraburi Tel : +66¢ 8247 2360
Website : www.scieco.coth  E-Mail : calibrate@scg.co.th

P
Cert f cate of Ca brat on age 1 of 4
Chamber ( Cold Room )
MODULAR . L Tl

H

‘
IREVCOHCOO i

Y 1

C00351459
7’>hf,

RYG ENO184

T1939A5

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

A.Pluakdaeng, Rayong 21140

ENVIRONMENT LABORATORY

Date of Receipt : 19 November 2025
Calibrated By : Sujjar Naknakred ( Site Calibration Manager )
Approved By M / Boonchai Suriyawong (Site Calibration Manager)
Date of Issue ;0 DEC 03
The uncertainties are for a confi probability of approxi ly 95%.
This i 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 traceability to recognized national standards.

and to the units of

realized at the ing national standard laboratory. This certificate may not be

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

FM-TLOG 102/27-03-68

o} y e e
SCI ECO Services Company Limited
51 Moo 8, Tubkwang, Kaeng Knoi, Saraburi, Thailand 18260 giflg':\qm;gﬁ
Certificate No, T252167 Page 2 of 4

Caibration eport

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 ninc standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient . The calibration was done in di
to WE-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 TNI61-TN170 T251760 17 October 2026
TC TYPET TNI71-TN180 T251760 17 October 2026
DATA LOGGER 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.)
. Condition of calibrated item : good
Equipment Description :

-~

Time Constant I Hour 12 Minue At 3 °C
Fresh Air Damper Open [ [Min Medium Max
Close
Not Available
5. Adjustment

() without adjustment ( X ) after adjustment

Prde

Approved By

FM-TLO7 102/27-03-68

Certificate No, T252167

er y e r
SCI ECO Services Company Limited

i NSC.TISI-TIS 1702
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 EALARATION :m:

Page 3 of 4
Ca braton e ort

|15F

10A

A 12F 14A

‘ 11F

16E SA

7F

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

1c TN161 11IF = TN171
2A -~ TN162 12F TN172
3A TN163 13A TN173
4F TN164 14A = TN174
54 TN165 15F TN175
6A TN166 16E TN176
TF TN167
8F TN168
9A TN169
104 TN170

Fnta

FM-TLG7 102/27-63-68

Approved By




Certificate No. T252167

Measurement Results:

Catibration Point

Chamber ( Gold Room )

o Yy e
SCI ECO Services Company Limited

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

Page

Ca braton e ort

Average Standard Reading at each position (°C)

1c 24 ELY 4F sA BA 7F

NSC-TISITIS 17025
CALIBRATION 0244

4 of 4

9 10A
TN161 TN162 TN163 TN164 TN165 TN166 TN167 TN16B TNIGS TN17Q

259 280 294 286 305 344 31 330 329 366

11F 12F 13A  18A  15F 16E

TN17L TN172 TNL173 TN17&8 TN175 TN176

341 356 338 354 336 316

Temperature Distribution

Reading (°C ) Coverage
Setting (°C ) Average (°C) ility(rc) L ity(°C) L c)
Min, Max Average Factor k
3.0 29, 41 37 321 1.2§ 1.92 1.85 2.00

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibrated Date :

Cert. No.: 25LM131

DO Meter with Sensor | REVIEW BY ...

Mettler Toledo

Seven2Go S9

C131262003

NEXT CAL DATE...

APPROVED BY......cccccevniinnnnnn

RYG_FS0547

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

Rayong 21140, Thailand

TPA On Site Calibration Laboratory

11 August 2025
13 August 2025

13008126 ..

* 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 & which for a t-distribution, providing
alevel of confidence of approximately 95 % .

End of Certificate.

Approved By M

FM-TLO7 102/27-03-68

Ambient Temperature : (26+10)°C
Relative Humidity : (50+30)%
AC Line Voltage : (220+22)V
Calibrated by : Warakorn Lerngagtrakul

Approved by :

Approved Signatory

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

Issue Date :

19 August 2025

Equipment : DO Meter with Sensor Cert. No.: 25LM131
Condition As-Received :  Used Item Page.: 2 of 2
Reference : 2508-0360DSC-4

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Industrial Platinum i T (IPRT ) into Te ture 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 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 : Temperature measurement.
This i was with sensor, S/N.: 738590
Calibrat i vue Error Uncertainty | C°Verage
Point Depth Temperature Reading — Factor
(C) (mm) (C) (C) (C) (£C) k
20.0 80 20.003 20.1 0.097 0.16 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-

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 :

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

Issue Date :

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.: 25TW151
Page.: 1 of 2

DO Meter
Mettler Toledo
Seven2Go S9
C131262003
RYG_FS0547

11 August 2025
13 August 2025
2508-0360DSC-3

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

Rayong 21140, Thailand

Temperature (25+5)°C

Humidity (50+20)%

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Walalak  Sirithean

Approved Signatory

14 August 2025




Cert.No.: 25TW151
Page.: 2 of 2

Cond

n of this result of calibration

1. Reference Standard Instruments :

This measurement result is traceable to the International System of Unit through the reference standards

laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments ID 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.: 738590

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.22 8.17 0.0055

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

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :

Calibration Date :

Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Pro

Calibrated by :

Approved by :

cedure :

Cert.No.: 25CH845
Page.: 10of3

pH Meter
Mettler Toledo
Seven2Go S2
C129171496
RYG_FS0550

REVIEW BY

Used Item
17 July 2025 NEXT CAL DATE. 18/07/26 R
18 July 2025

2507-0561DSC-1

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

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

(25 + 2.5) °C

(50 + 15) %

In - house method :

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

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

*
S

Walalak  Sirithean

Approved Signatory

-o00o-
() Chakrit Waewwanjua
() Ponpan Paipim
(v/) Saithip Meangmai
Issue Date : 21 July 2025
Cert.No.: 25CH845 Cert.No.: 25CH845
Page.: 20f3 Page.. 30f3
Condition of this calibration result Calibration Results
1. Reference Standard Instrument Function : pH Measurement
Instrument Serial No.  ID No. Cert. No. Due Date Performing three buffers standard curve by using buffer nominal pH (4,7,10)
1) Document Process Calibrator 54030049 130RC116  24E2759 25 Aug 2025 Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
2) Ref. Standard Thermometer 3240076 60RCO033 251394 01 Apr 2026 Calibration Buffer Solution Reading Reading [pH factor
- This measurement result is traceable to Sl throught Technology Promotion Association (Thailand - Japan) (mV) ) K
2. Certified Reference Materials ~ : The measurement results are traceable to SI through CPA chem Ltd., pH Electrode 4.007 4.02 167 0.0079 2.00
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835 SIN.: 4270655 6.965 6.97 7 0.0099 2.00
10.010 10.01 -180 0.0092 2.00
Buffer Solution Manufacturer Lot No. Exp. date
pH 4.007 CPA chem 1066665 18 Jan 2027 Function : Temperature Measurement
pH 6.965 CPA chem 1066667 18 Jan 2026 (*) Without adjustment
pH 10.010 CPA chem 1114385 08 June 2026 This i was with Te Probe;
- Model : InLabExpert Go-ISM
3. This certificate is valid only to the item calibrated on date and place of calibration. ) —_—
- Serial No. : 4270655
Calibration Results Dimension of probe
Function : mV Measurement - Length : 120 mm.
Performing standard curve by Document Process Calibrator at pH (4,7,10) - Diameter : 12 mm.
Nominal | Standard Uncertainty of Coverage - Immersion Depth : 100 mm.
Unit Under Value | Voltage Actual Reading Measurement factor
Calibration Input Calibration Standard uuc* Error Uncertainty of | Coverage
R = v on (mV) k Point Temperature Reading measurement factor
oH Meter 4.00 177.48 177 4.00 0.58 2.00 (ec) (c) (ec) (ec) (z°c) k
S/N.: C129171496 7.00 0.00 0 7.00 0.58 2.00 25.0 25.000 25.0 0.000 0.13 2.00
10.00 -177.48 -178 10.00 0.58 2.00 450 45.002 450 -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-




Certificate of Calibration

NscrisLTS 025
Equipment: CONDUCTIMITY METER Certificate No.: C24250077
Model: Qrion STAR A215 Issued Date: 21 March 2025
Serial No. (or ID.): X58821 (RYG-EN0D200) Job No.. WO-00064803
Manufacturer: Thermo Scientific Page: 10f 2
Electrode Serial No. YQ1-11982 Model  ORICN 013005MD Brand: Thermo Scientific
Condition: In Condition
Customer: ALS Laberatory Group (Thailand) Ce.,Ltd. (Rayong Branch)
616/10 Moo 5 T.Maenam Khu,
A Pluakdaeng, Rayong 21140, Thailand
< vong REVIEW BY \/‘ é
Environment Condition: Temperature 235 °C t 08 BY
Humidity 524  %RH t 13
wexrcaLone 4119 1b
Calibration Place: ALS Labcratory Group (Thailand) Co.,Ltd. (Rayong Branch)
{ Wet Chemisty Lab ) 616/10 Moo 5 T.Maenam Khu,
A Pluakdaeng, Rayong 21140, Thailand.
Calibration By: Mr. Pongpisut Suebchantha
Calibration Date: 21 March 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 S Units maintained by CRM of NIST(SRM) through
CPA chem Co., Ltd. (ISC/IEC 17034) Certificate No. 1066606, 1066607, 1066608,
1066609
(Mr. Pongpisut (Miss Kaewkan Suradech)
Person in charge Authorized signatory

This certifcals is ssued the urits of measurement according ta the latermationl System of Unis (). K provides iaceabillty of messurement to intermational or
national standard of other recognizsd national standars laboratories,

The measuremenl uncertainty stated is the expanded urcertainty which is obtained from (he standard uncertainty muliplied by the coverage factor (x=2) to
provide 3 level of confidence of approximalely 95%. IL s determined in accordance with the Guide to Expression of Uncertainiy in Measurement (GUM)

Thess results may be affected by deviations fram specified conditions. The results relate only fo the items tested, cafibtated of sampled. The r2port shafl nal be
reproduced except in (ull wiiout approval of DKSH Technology Limited

whin fencdos mlulal ia

DKSH Technology Limtad

2553 cnmnsa i oo ceans: T sy 10260

2533 Subhumyik Road, Bangehak, Phvakhancas. Banghok 10260

Phone: »66 2639 7006 Emaik

Delivering Growth - in Asia and Beyond CAL-FM.C24.00: 12 Sep 2022

Certificate No.: C24250077 Page: 2of 2

Calibration Results:
Before Adjustment
Standard Unit Under Calibration Coverage Factor
Correction Uncertainty ( + )
Conductivity Solution Reading (k)
25.000 uSiem 27.43 uSfem -2.430 uS/em 2.00 0.28 uS/em
84.003 uSfem 90.76 uSfem -6.757 uSfem 2.00 0.68 uSicm
1413.1 uSicm 1464 uSicm -50.9 uS/om 2.00 1 wSicm
12.881 mS/cm 13.41 mS/ecm -0.529 mSicm 2.00 0.098 mSicm

After Adjustment ; at 25 pSicm, 84 uS/cm, 1413 uS/cm, 12.88 mS/cm

Standard Unit Under Calibration Coverage Factor
) Corection Uncertainty ( + )
Conductivity Solution Reading (k)
25000 uSfem 25.63  pSfem -0.630  uSim 2.00 0.28 nSlem
84.003  uSfom 8453 uSicm 0527 uSfm 2.00 0.68 uS/em
14131 uSiem 1415 Siem -1.9 uStem 2.00 11 pSiem
12.881  mSicm 1292 mSfem -0.039  mSfkem 2.00 0098 mSicm
The End of Certificate

i oo walutal $via

DKS}
2533 pusAendn uAueTn onmseTas ANIMIBNGS 10260
2533 Suktumsit Road, Bangehak, Phrakhanong, Bangkok 10260
Phone: +66 2639 7000

Delivering Growth - in Asia and Beyond. CAL-FM-C24-09: 12 Sep 2022

luasredaudninia aviadauinaau

wariluymu WO-00064803

arfiaidavila: CONDUCTIVITY METER qu: Crion STAR A215 vintiauedas: X58821
N979FU (F1) ATAU {3)
21 Mar 2025 wmsnsracia 21 Mar 2025 L Teti]
und Cludnd Und i
General
m] 1. erassnysaiagos [m]
[m] 2. e ( davlaianng, sulu-uaniatos) a
a 3. e da - e 1A%a9 (On-Off Swicth) o
o 4. una (Keypad) o
a 5. minea (Display, Screen Contrast) [m]
o 6. uswinlwvh (Battery Backup) »= 2.5 VDC ] o
[} 7 ﬁwuuxﬁanmmunﬂz‘iu (Wavelength Control) o a
O 8 muunAdu (Wavelength Check) o o
[m] 9. umawiuliauds (UV < 3,000 hour) [w] [m]
@] 10, unssrnuisusa (Visible < 5,000 hour) [m] [m]
=] 11, waviauaiusinaut (Carousel Module) [m] [u]
PH Meter and Conductivify Meter
[m} 12, &dnTvsn ( Electrode and Connection Cable ) o
[m] O 13, ssuaisazatu’lu Electrode (Level KCI ) =] (=]
(=] [m] 14, dhilafurlane Electrode (Dust Protection Hood) a [u]
=] O 15, w¥uaEnTnen (Stand) [m]
Turbidimeter
O o 16, mAmauidigm (No Sample) a =]
o =} 17, SsUmISERETTaNE (== 2.5 Titfu 3.0) o [n}
Automatic titrator
o o 18, &nw Piston Burettes | o
[} a 19.  Function Rinsing and Dosing [m] [m]
[m] a 20, swasuguasgnsnisnay [m] [ml
LEIET ]
Mr. Pongpisut Sueichantha
490 Reraaioy reotad 61 Service Enginser
DKSH Tachnalogy Limtad

2533 AUUFIN W0 e aqsimGS 10260
2533 Sukhumvit Road, Bangchak, Phsakhanong, Bangikok 10260
Prone: +66 2630 7000

Delivering Growth - in Asia and Beyond. CAL-FM-R31-02: 20 Jul 2022

Certificate of Calibration

NSCTISLTIS 17025
Cobaanoter

Equipment Digital Thermometer with Probe Certificate No.  C15250430
Model Orion STAR A215 Issved Date 21 March 2025
Serial No.  X58821 Job No. WOQ-00064803
Manufacturer Thermo Scientific Page 1 of 2
ID No. RYG-EN0200 Condition  In Condition

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

A Pluakdaeng, Rayong 21140, Thailand. Reviewsy  OYckangiS,

Environment Condition ~ Temperature: 30 °C +  10°C APPROVED BY
Humidity: 55 %RH £ 25 %RH
NEXT CAL. DATE 20 h ‘ i
Voltage: 220 VAC 10 %

Calibration Place :  ALS Laboratory Group (Thailand) Co. Ltd. {Rayong Branch}
(Wet Chernistry Lab) 616/10 Moo 5 T.Maenam Khu,
APluakdaeng, Rayong 21140, Thailand

Calibration By : Mr. Piyapat Saidoung
Calibration Date : 21 March 2025
The Msthod used : In house method, CAL-WI-69, by with standard tr

Traceability : This certificate is traceable 1o the Ir System of Unit by:
Quality Reborn Co.,Ltd. {QR)

e
(Mr. Piyapat Saidoung) (Mr. Tweewong Thaithiang)

Person in charge Authorized signatary

This certilicate is issued the unifs of measuremen according to the International System of Units (S1]. Il provides traceability of measurement
ta internalional or ational standard or other rocognized national standard laboratories.

The measurement uncertainly stated is the expanded uncertainty which is obfained from the standard uncertainty muliplied by the covarage
factor (k=2) to provide a level of confidence of approximately 95%. L is determined in accordance wilh the Guide to Expression of Uncertainty in
Measurament (GUM).

‘These results may be affected by deviations from specitied conditians. The results relate only to the items tested, calibrated or sampled The
report shall not be reproduced except in full withoul approval of DKSH Tachnelogy Limited.

VA5n Bueoriay mnTuTa0 S
OKSH Technology Limited

2533 Ohuirfann LRSI e Taws MeonvaAUAY 10260

2533 Sukhumvil Road. Bangehak, Pheakhanong, Banghok 10260

Phono: 66 26397000 Ema: ‘Wabsio: e dksh

Delivering Growth - in Asia and Beyond. CAL-FM-C15-14: 06 Dec 2022




Certificate No.: C15250430
Page: 2of 2
Reference standard equipment:
Equipment Certificate no Cal. date Next Cal. date
Digital Thermometer with Probe QR24-2043 21 August 2024 21 August 2025
Callbration Results:
Without Adjustment
Sensor Type: RTD Electrode Serial No. CS1-11923 Channel: -
Diameter (mm): 15 Length {mm): 120
Calibrate Point,(°C)  STD. Reading (°C) UUC. Reading (°C} Correction of UUC (°C)  Uncertainty (x °C)
25.0 24.954 24.9 0.054 0.20

Immersicn {(mm): 110

The End of Certificate

V35N fimiodos maluTad $vin
DKSH Technology Limitod

2538 ounrt i WUIIN ANSETIUS nysTAS 10260
2533 Sukhumvit Road, Bangchak, Pheakhanang, Banghok 10260
Phone: +65 2638 7000

Delivering Growth - in Asia and Beyond. CAL-FM-C15-14: 06 Dec 2022

C15250430

C L
orection (C) Without Adjustment

04
0.2

00

10
200 210 220 230 240 250 26.0

Correcian =Uncert ]

Delivering Growth —in Asia and Beyond

270 280 290 30C

~Uncert () Temparature (C)

lunsedaudnmiatasflainganal

Equipment : Digital Thermometer with Probe Certificate No. C15250430
Serial No. : X58821 Model Orion STAR A215
319801 (1) A919d2Y (dv)
21-Mar-2025 SWA15N5IAEA 21-Mar-2025 WG
Und ldnd Und bind
General
1. d@wld

2. Adapter / Power supply 220 /110 VAC

3. n19viu Main Switch

4 N5 Selector Key

-9 NsuEaIna Display

6. Battery m] hifl

7. anwdnndan

8. anwSensor { In /Ex)

wauuriy

Mr. Piyapat Saidoung

Service Engineer

hin fienosas atuTa i
DKSH Tachnology Limiled

2633 Bunaup/i L5990 WISV IUAS 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phane: +66 2639 7000 Emai. Webste:

Delivering Growth - in Asia and Beyond.

Accredited by

NSC-TISI-TIS 17025

Calibration 0426

Calibration certificate

SARTORILS

Calibration Certificate No.  25BKL0003

Object Electronic non-automatic weighing instrument
Manufacturer Sartorius
Type MSU224s-100-DU

Serial | QM Ident. no. 31709552 | RYG_EN0003

This calibration certificate documents the
traceability to national standards.

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

This certficate was prepared by Sartorius
Corporation in accordance to the current
ISO/IEC 17025:2017 standard and Sartorius
Work Instruction (Method) SOP W1 08.

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,| p by iew By
Rayong 21140, Thailand. [
Order no. 2230
APPROVED BY ...
Number of pages 4
NEXT CAL DATE
Date of calibration 20 Feb 2025
This calibrati rtificate may not be 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

o

Mr. Chonchai Inthana

Person in charge

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 MSU224s-100-DU
Serial Number 31709552

QM Ident. no | Inventory no. RYG_ENO0003 | ---
Maximum capacity (Max. load) 220.0000 g
Measured range 220.0000 g
Scale interval 0.0001g

Place of calibration
Address According to page 1

Department | Cost center Laboratory Department. | ---

Building | Floor --- | 1st Floor.
Room Balance Room.
Maximum temperature variation at place of calibration 5K

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

Test equipment

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

Sartorius (Thailand) Co., Ltd.

Calibration certificate No.: 25BKL0003
Calibration Certificate

Adjustment Status

The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions
Date of calibration 20 Feb 2025
Temperature at place of calibration | Temp. diff.

Tweights - Tplace 247°CJ03K

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): 100g
10g 200g 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 999999 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 |Alecc| 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. u(e) Urel(E)
0.0100g 0.0100 g 0.0000 g 2.00 0.00012g 12%
0.1000 g 0.1000 g 0.0000 g 2.00 0.00013 g 0.13 %
05000 g 0.5000 g 0.0000 g 2.00 000013 g 0.026 %
1.0000 g 1.0000 g 0.0000 g 2.00 0.00013 g 0.013 %
5.0000 g 5.0000 g 0.0000 g 2.00 0.00013 g 0.0026 %
10.0000 g 10.0000 g 0.0000 g 2.00 0.00013 g 0.0013 %
20,0000 20,0000 0.0000 g 2.00 000014 g 0.00068 %
50.0000 g 50.0000 g 0.0000 g 2.00 0.00015 g 0.00029 %
100.0000 g 100.0001 g 0.0001 g 2.00 0.00018 g 0.00018 %
200.0000 g 200.0000 g 0.0000 g 2.00 0.00028 g 0.00014 %
2200000 g 2200000 0.0000 g 2.00 0.00032 g 0.00015 %
Maximu error of indication [Emax = 0.0001 g

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

Reference note: The reporled expanded uncertainty of measurement s stated as the standard uncertainty of measurement multplied by the documented
Expansion factor, determined in accordance with the European Calioration Guideline EURAMET cg-18, V4.0, There is a 95 % probabilty 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® 129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 2|4 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 Yes
Temperature deviation considered 1.5 K (isoCAL active)
Temperature coefficient considered 1-10%K
Uncertainty of the weighing result Ug(W) Ug(W) =0.00013 g +3.42-10°- R
Reference note: The current uncertainty of measurement s calculated by entering of the reading R into this formula. In relation to this, there is no need for a
correction of the indication error. The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied with an
Expansion faclor of 2, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probabiliy that the value of the
measurand will be in the assigned value range.
Indication in % from max load Net indication Uncertainty Uncertainty relative
Ugi(W) Ugl(W)ret
1% 22000 g 0.00014 g 0.0063 %
25% 55.0000 g 0.00032 g 0.00058 % REVIEW BY ......ooiiiiiiiiiiiiiiies
50 % 110.0000 g 0.00051 g 0.00046 %
75% 165.0000 g 0.00069 g 0.00042 %
100 % 220.0000 g 0.00088 g 0.00040 %
APPROVEDBY ...
Graphic ization of the relative inty of | process

Safety factor

10 ]

5
3
2
1

Displayed example

Process accuracy 1.00 %
Safety factor 3
Minimum sample weight 0.0380 g

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 414
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SCI ECO Services Company Limited
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 NSC-TISLTIS 17025
CALIBRATION 0244
Bangkok Tel : +668 9205 6851, +669 81924 0059
Saraburi Tel : +669 8247 2360
Website : www.scieco.coth  E-Mall : calibrate@scg.co.th

Certificate No. T252169 . . P 1of 3
critfenteR Cert f cate of Ca ibration wene

Equipment : Liquid Bath ( Water )
Manufacturer ¢ Memmert
Bl
Model : WNE29
Serial No. : L623.0105 e
Customer Code  : RYG EN0220 AL L
ID No. : T5650A5
Customer : ALS Laboratory Group (Thailand) Co.,Ltd. ( Rayong Branch)

616/16 Moo 5 T.Maenamkoo,
A.Pluakdaeng, Rayong 21140
Customer Location : Wet Chemistry Lab
Date of Receipt : 19 November 2025

Calibrated By

Sujjar Naknakred ( Site Calibration Manager )

M / Boonchai Suriyawong (Site Calibration Manager)
6 1DEC 2025

Approved By

Date of Issue

The uncertainties are for a probability of approxil 95%.

This Certificate is issued in with the ions of 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 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-TLOG 102/27-03-68

t oy e e
SCI ECO Services Company Limited

51 Moo 8, Tubkwang, Kaeng Khol, Saraburi, Thalland 18260 NscTIs TS 7025

Certificate No. T252169 Page 2 of 3

Cai raton e ort

Equipment Liquid Bath ( Water )
Date of Calibration 27 November 2025
Environment Temperature : 25.5-25.7 °C

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

Condition of this results of calibration :

1.

)

w

IS

©

This equi was d by insert five
thermocouple type T use for ambient . The calibration was done in
to W1-T36 ( based on ASTM E715-80 ( Reapproved 2022 )).

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

detectors into its water bath , the other one

. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
RTD 100 OHM M18 (CH1-CH5) T251758 17 October 2026
DATA LOGGER 34970A T261 T251758 17 October 2026

. 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 :
Time Constant | Houwr __ 3 Mimute At__63 °C
. Adjustment :
( X'} without adjustment () after adjustment
Approved By.

FM-TLO7 [02/27-03-68
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SCI ECO Services Company Limited

i, Thail NSCTISITIS 17025
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 NSGISITS 7023

Certificate No. T252169 Page 3 of 3
o Ca braton eport

Side View Top View STD4 =  CH4
_ STD3 -ci3 Geometric Center (Reference point)

T ium surface

. 3 4
H Immersion line (depth=__6 __¢cm.)

(D=Medium level) w
l 5 STD2 =  cu2
STD1 =  cHl 1 STD5 = cs 2
L uuc s fioor
1~ #5 = Position of Working standards
- D = Medium level 12 cm. Working space dimension: 39 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 ('C )

Calibration Point CH-1 CH-2 CH-3 CH-4 CH-5
63 6293 63.13 62.94 63,10 63.09
85 85.15 8533 85.21 8543 85.20
Liquid Bath { Water ) Temperature Distribution
N Reading (C) Average Stability Uniformity Uneertainty Coverage
Setting (C) o o o o
Min, Max  Average c) @*=C) *®C) *C) Factor k
63.0 62.9,63.1 63.0 03.04 0.08 0.17 0.27 2.06
85.0 848,852 850 8526 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 Cenificate.

Approved By M

FM-TLO7 102/27-03-68

SARTORILS

Accredited by

NSC-TISI-TIS 17025

Calibration 0426

Calibration certificate Calibration Certificate No. ~ 25BKL0002

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 MCE224S-2500-U Corporation in accordance to the current
ISO/IEC 17025:2017 standard and Sartorius
Work Instruction (Method) SOP W1 08
Serial | QM Ident. no. 38101399 | RYG_EN0163 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 ...
Rayong 21140, Thailand.
Order no. 2230 APPROVED BY.....b# 12
Number of pages 4
NEXT CAL DATE 20/02/26
Date of calibration 20 Feb 2025
This calibratit rtificate may not be 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
- .
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.: 25BKL0002
Calibration Certificate

Callibration object

Single range instrument

Model MCE2248-2500-U
Serial Number 38101399

QM Ident. no | Inventory no. RYG_ENO0163 | -
Maximum capacity (Max. load) 220.0000 g
Measured range 220.0000 g
Scale interval 0.0001g

Place of calibration

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

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

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

Test equipment

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

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

Calibration certificate No.: 25BKL0002
Calibration Certificate

Adjustment Status

The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions
Date of calibration 20 Feb 2025
Temperature at place of calibration | Temp. diff.

Tweights - Tplace 2447Cl06K

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

Comments Humidity 58.0 %RH.

Measurement results | Measurement uncertainties

Repeatability Eccentricity

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

1 10.0000 g 200.0000 g Front left 100.0000 g

2 10.0000 g 200.0000 g Back left 100.0000 g

3 10.0000 g 200.0001 g Back right 100.0000 g

4 9.9999 g 200.0000 g Front right 99.9999 g

5 9.9999 g 200.0000 g Maximum deviation from centric loading indication

6 10.0000 g 200.0001 g |Alecc| max = 0.0001 g

7 10.0000 g 200.0000 g

8 10.0000 g 200.0000 g

9 9.9999g 200.0001 g

10 10.0000 g 200.0000 g

5=000005g _ s=000005g

Error of indication

Testload Indication Error Expansion factor Uncertainty  Uncertainty relative
L ! E k. u(e) Urel(E)
0.0100 g 0.0100 g 0.0000 g 2.00 0.00013 g 1.3%
0.1000 g 0.1000 g 0.0000 g 2.00 0.00013 g 0.13 %
05000 g 0.5000 g 0.0000 g 2.00 000013 g 0.026 %
1.0000 g 1.0000 g 0.0000 g 2.00 0.00013 g 0.013 %
5.0000 g 5.0000 g 0.0000 g 2.00 0.00013 g 0.0026 %
10.0000 g 9.9999 g -0.0001 g 2.00 0.00013 g 0.0013 %
20,0000 20.0000 g 0.0000 g 2.00 0.00014 g 0.00068 %
50.0000 g 50.0001 g 0.0001 g 2.00 0.00015 g 0.00029 %
100.0000 g 100.0000 g 0.0000 g 2.00 0.00018 g 0.00018 %
200.0000 g 200.0000 g 0.0000 g 2.00 0.00028 g 0.00014 %
2200000 g 2200000 0.0000 g 2.00 0.00032 g 0.00015 %
Maximum error of indication [Emax = 0.0001 g

Ure(E) s the quotint of U(E) and testoad L. The uncertainty of measurament U(E is valid only i errr i cansidered. You wil fnd refarence 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 measurement s stated as the standard uncertainty of measurement multplied by the documented
Expansion factor, determined in accordance with the European Calioration Guideline EURAMET cg-18, V4.0. There is a 95 % probabilty 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 Yes
Temperature deviation considered 1.5 K (isoCAL active)
Temperature coefficient considered 1-10°K

Uncertainty of the weighing result Ug(W) Ug(W) =0.00013 g +1.16 - 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

mectn o the ncigaton ror, The[epored sxpanes\pceranyof messuromer s salod o e standar unceriany o mesureront mlipled u:\uhe o the
asirand wil bo In he acsigned valus range.
Indication in % from max load Net indication Uncertainty Uncertainty relative
Ugi(w) Ugl(W)ret
1% 220009 0.00016 g 0.0071 %
25% 55.0000 g 0.00077 g 0.0014 %
50 % 110.0000 g 0.0014 g 0.0013 %
75% 165.0000 g 0.0020 g 0.0012 %
100 % 220.0000 g 0.0027 g 0.0012%
Graphic ization of the relative inty of | process

Safety factor
10
u

5
3
2 u
1

Displayed example

Process accuracy 1.00 %
Safety factor 3
Minimum sample weight 0.0381g

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 414

er y t
SCI ECO Services Company Limited
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 NSC-TISKTIS 17025
CALIBRATION 0244
Bangkok Tel : +668 9205 6851 , +662 81924 0059
Saraburi Tel : +669 8247 2360
Website : www.scieco.co.th  E-Mail : calibrate @scg.co.th
Certificate No, T251530 Page 1 of 3

Cert f cate of Ca ibration

Equipment : Chamber ( Oven)
Manufacturer : MEMMERT
Model : UF110
APPROVED BY «
Serial No. : B416.2420 l
wexr o pare 10[0
Customer Code : RYG EN0012
ID No. : T6444A5
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 }MLN Boonchai Suriyawong (Site Calibration Manager)
Date of Issue 17SEP WIS
The inties are for a confid probability of approxi 95%.
This Certificate 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 traceability to recognized national standards
and o 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-TLOG 102/27-03-68

e o Yy r
SCI ECO Services Company Limited

. N » NSC-TISI- =
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 CASI;""Y'I':N':‘;L

Certificate No. T251530 Page 2of 3

Caibration eport

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 was by insert nine

detectors into its chamber |, the other one
resistance thenmometer detector use for ambient temp . The calib

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 :

[nstrument Model Instrument No. Certificate No. Due Date
RTD 100 ohm 30-(CHI1-10) T242203 9 November 2025

DATA LOGGER ~ 34970A T47 T242203 9 November 2025
3. This certificate is traceable to :

National Institutc of Mctrology { Thailand ) through Mectrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.
4, Condition of calibrated item : good

Equipment Description :

was done in according

o,

Time Constant 3 Hour 29 Minute At 104 °C
Fresh Air Damper X Min  [] Medium Max
DClose
[INot Available
5. Adjustment :
{ ) without adjustment ( X ) after adjustment

Approved By %‘Zd\

FM-TLO7 102/27-03-68

ero y e er
SCI ECO Services Company Limited

" " NSCTISITIS 17025
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 CALBRATION 0244

Certificate No. T251530 Page 3of 3

Ca braton e ort

30-CH? 30-CH8
30-CHS 30-CH
Chamber Edge
30-CHY
H
3D-CH3 ) 30-CH4
H/2
30-CHI 30-CH2
Py
W2 €
« D
<ar*
W

Remark Internal 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 ¢=5em.
Size of Installed Standard sensor number 30-CHO : W/2 = §6 cm./2 , H/2 = 48 cm./2 and D/2 = 40cm./2

Measurement Results

Average Standard Reading at each position (<C)

Calibration Point 30-CHL 30-CHZ 30-CH3 30-CHa 30-CHS 30-CHB 30-CH7 30-CHE 30CHY
104 104.02 103.70 104.01 104.16 104.11 104.08 104,01 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)  Stabillity(£°C)  Uniformity (°C) Uncertainty (¢ °C )
Min , Max Average Factor k
104.0 103.9,104.1 104.0 104.08 0.08 0.61 0.42 200
180.0 179.9,180.1 160.0 18007 021 151 052 200

* The quated uncertainty exclude "uniformiy”
The calioration result apply only the above calibrated itern.
“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-distibution, providing

End of Certificate. j ;

Approved

2 level of confidence of approximately 95 %

FM-TLO7 102/27-03-68
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SCI ECO Services Company Limited
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260
Bangkok Tel : +668 9205 6851 , +669 81924 0059
Saraburi Tel : +869 8247 2360
Website : www.scieco.co.th  E-Mail : calibrate@scg.coth

Certificate No. T251529 Page 1 of 3

Certificate of Ca bration

Equipment DIGESTION UNIT
Manufacturer Gerhardt, Germany
REVIEW BY all
Model KT - 208
AFPROVED BY
Serial No. 572021009
Customer Code RYG EN0188
ID No. T6452A5
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 1 Boonchai Suriyawong (Site Calibration Manager)

7 SEP 005
Date of Issue 1
The uncertainties are for a confid: probability of approxil 95%.
This Certificate is issued in with the itions of itation granted by the Thai Laboratory Accreditation
$Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national standards
and to the units of realized at the ing national standard laboratory. This certificate may not be

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

FM-TLO4 102/27-03-6%

r y er
SCI ECO Services Company Limited

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

Certificate No. T251529 Page 20f3

Caibraton eport

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

Line Voltage :  226.9-2321 Vv
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 1t . The calibration was dene 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.)
. Condition of calibrated item ; goad
Equipment Description :

IS

Time Constant 1 Hour 46 Minute At 380 °c
Fresh Air Damper Open Min [ Medium Max
Close
[X]Not Avallable
5. Adjustment :

( X ) without adjustment ( ) sfter adjustment

Approved By

FM-TLOS 102/27-03-6%

etroo y e ter
SCI ECO Services Company Limited

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

Certificate No. T251529 Page 3 of 3

Ca braton eport

M20AL-CHL H2041-CH2 M20A1-CH3 H2081-CHA
Hole 17 Hole 13 Hole 19 Hole 20
[ e . - -
2081 -CHL M26A1-CHz M20A1-CH3 M20A1-CHA
Hole 13 Hole 14
3z P R e
H20A1 -CHL H2041-CH2 M20A1-CK3 H20A1-CRa
Hole 10 Hole 11 Hole 12
N -~y T =
M20AL-CHL W20A1-CHZ M20A1-CH3 M2041-CHa
Hole 7
= <s
M20AL-CHL M20A1-CH2 M20AL-CHY H20AL-CHa
Hole 2 Hole 3 Hole 4
*» P i

DISPLAY CONTROL (FRONT)
Measurement Results
CalPoint Setting Reading  STD. Position of Stardards at Block
WZDAL-  M20AL- MZ0Al-  M20Al-  M20A1- M20AL-  MZ0AL- MZ0AL-  M20AL-  MZOAL-
(€] (*€)  (°C) Reading  CHL chz cHa cHa chL cH2 on3 ona cH cnz
Wole 1 Holez Hole3 Hole4 HoleS Holes Hole7 Holes Hole§ Hole 10

Max°c 3812 3205 3810 3810 3792 3808  38L3 3777 3828  3BWLS

Min"C 3807 3800 3804 3805 3786 3801 3009 3772 38LY 3808

380 380 60
Average °C 3810 380.3 380.7 3808 3789 380.4 3811 3775 3824 381.2
Stability £°C 0.3 0.3 0.3 0.2 0.3 03 0.2 0.2 5 0.3
CalPoint Setting Reading  STD. Position of Stardards at Block
M20RL.  M20AI.  M20A1.  H20AL-  M20A1-  M2OR1.  M20AL-  W20AL-  MZOAL-  MZ0AL-
[EI ) o) Reading o3 cha ch H2 cH3 cHa cHL 2 3 ona
Hole 11 Hole 12 Hole 13 Hole 14 Hole 15 Hole 15 Hole 17 Hole 18 Hole 19 Hole 20
Max °C 3825 3772 3787 378.8 3785 3799 383.3 381.0 382.4 3811
Min °c 3817 3765 3785 3785 3781 3795 3827 3806 3816 380.4
380 360 360

Average°c 3821 376.8 3786 378.7 378.3 379.7 383.0 380.8 382.0 380.8
Stability +%¢ 0.4 04 o1 0z 0.z 02 03 0.2 04 0.4
The expanded uncertainty of temperature measurement was 1.8 °C
The calibration result apply only the above calibrated ftem.
The result of test was found accurate as shown on date and place of test anly.
The reparted expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2 , providing
a level of confidence of approximately 95 %

End of Certificate.
Approved By. %

FM-TLOS [02/27-03-6%

Cert.No.: 24CHO568

Page.: 10f3
Equipment : Spectrophotometer
Manufacturer : HACH
Model : DR3900 REVIEW BY
Serial No. : 2021559
ID No. : BKK_EN0356 | APPROVED BY
Condition As-Received: Used Item /10/
Received Date : 29 October 2024 | NEXT CAL DATE 29110023
Calibration Date : 29 October 2024
Reference : 2410-07820C-1
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

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

Calibration Place : Wet Chemistry Lab 2
Ambient Temperature : (21.8t021.5)°C (On-Site)
Relative Humidity : (58.2t059.3) % (On-Site)
Calibration Procedure : In - house method :

CP-OCH4 based on ASTM E 275-08

Calibrated by : Warakorn Lerngagtrakul

Approved by :
Approved Signatory
() Unnopphol Harachai
() Ponpan Paipim
(V/) Saithip Meangmai
Issue Date : 30 October 2024




Cert. No.: 24CHO568

Cert. No. : 24CHO568

Page: 2of3 Page : 30f3
Condition of calibration result
1. Reference Standard Material - Calibration Results : without adjustment
Material Serial No. Certificate No. Due date Photometric Accuracy
1. Absorbance Standard set 44487 122584 31 May 2026 ovatonath Certified Values UG Readin Uncertainty of Coverage
2. Wavelength Standard set 36730 118120 15 Jan 2026 9 of Reference Material 9 Measurement Factor
3. Wavelength Standard set 36730 118121 15 Jan 2026 (nm) (Abs) (Abs ) (*Abs ) k
2. This certificate is valid only to the item calibrated on date and place of calibration. Zero 0.000 0.0028 2.00
3. This certificate is traceable to the International System of Unit maintained through : 420.0 0.5750 0.575 0.0028 2.00
- Stama Scientific Ltd. ! 0.7156 0.713 0.0028 2,00
4. Spectral BandWidth : 5 nm 1.0176 1015 0.0028 2.00
Scan Speed : . nmmin Zero 0.000 0.0028 2.00
0.5598 0.560 0.0028 2.00
Calibration Results : without adjustment 4400 0.7037 0.701 0.0028 2.00
Wavelength Accuracy 1.0013 0.998 0.0028 2.00
Certified Values . Uncertainty of Coverage Zero 0.000 0.0028 2.00
N UUC Reading
of Reference Material Measurement Factor 465.0 0.5222 0.524 0.0028 2.00
(nm) (nm) (tnm) K : 0.6646 0.665 0.0028 2.00
418.40 418 0.59 2.00 0.9444 0.945 0.0028 2.00
479.88 480 0.59 2.00 Zero 0.000 0.0028 2.00
513.75 514 059 2.00 si61 05234 0.525 0.0029 2.00
537.00 536 059 2.00 i 0.7007 0.701 0.0028 2.00
638.00 638 0.59 2.00 0.9992 1.000 0.0028 2.00
747,61 748 0.59 2.00 Zero 0.000 0.0028 2.00
807.04 808 0.72 2.05 590.0 05573 05%8 00029 200
0.7760 0.774 0.0028 2.00
1.1104 1.108 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5648 0.566 0.0029 2.00
635.0
0.7654 0.765 0.0028 2.00
1.0961 1.096 0.0028 2.00
Remark
- Each individual filter is measured against the empty filter holder (blank) used to zero the spectrophotometer
- *: Not NSC-ONSC Accredited
- UUC = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k , providing a level of confidence of approximately 95 %.
-00o-
Cert. No.: 25CHO537
Page: 20f3
Condition of calibration result
Cert.No.: 25CHO537 1. Reference Standard Material :
Page.. 10f3 Material Serial No. Certificate No. Due date
1. Absorbance Standard set 44487 122584 31 May 2026
Equipment : Spectrophotometer 2. Wavelength Standard set 36730 118120 15 Jan 2026
Manufacturer : HACH 3. Wavelength Standard set 36730 118121 15 Jan 2026
Model : DR3900 REVIEW BY 2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certificate is traceable to the International System of Unit maintained through :
Serial No. : 2021559
- Starna Scientific Ltd.
D No. : BKK_EN0356 | APPROVED BY 4. Spectral BandWidth : 5 nm
Condition As-Received: Used Item 08/10/26 Scan Speed : - nm/min
i . NEXT CAL DATE....2. 002 60
Received Date : 08 October 2025 Calibration Results : without adjustment
Calibration Date : 08 October 2025 Wavelength Accuracy
Reference : 2510-00420C-11 Certified Values N Uncertainty of Coverage
N UUC Reading
Submitted by : ALS Laboratory Group (Thailand) Co. Ltd. of Reference Material Measurement Factor
104 Phatthanakan 40, Phatthanakan Rd., (nm) (nm) (£nm) k
Khwaeng Phatthanakan, Khet Suan Luang, 418.40 418 0.59 2.00
Bangkok 10250 Thailand 479.88 480 0.59 2.00
Calibration Place : Wet Chemistry Lab 2 513.75 513 0.59 2.00
Ambient Temperature : (21.91021.9) °C (On-Site) 537.00 536 0.59 2.00
Relative Humidity : (621065) % (On-Site) 638.00 638 0.59 2.00
Calibration Procedure : Icnp— g(éu:j bmetrdmd :ASTM € 27505 747 61 748 0.59 2.00
) asecon A 807.04 807 0.59 2.00

Calibrated by : Uthen Kankawi

Approved by :
Approved Signatory
() Chakrit Waewwanjua
() Ponpan Paipim
(v/) Saithip Meangmai
Issue Date : 9 October 2025




Cert. No. : 25CHO537
Page : 30f3
Cali Results : without
Photometric Accuracy
Certified Values Uncertainty of Coverage
Wavelength UUC Reading
of Reference Material Measurement Factor
(nm) (Abs) (Abs) (+Abs ) k
Zero 0.000 0.0028 2.00
0.5750 0.573 0.0028 2.00
420.0
0.7156 0.713 0.0028 2.00
1.0176 1.014 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5598 0.557 0.0028 2.00
440.0
0.7037 0.700 0.0028 2.00
1.0013 0.997 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5222 0.522 0.0028 2.00
465.0
0.6646 0.664 0.0028 2.00
0.9444 0.945 0.0028 2.00
Zero 0.000 0.0028 2.00
5461 0.5234 0.523 0.0028 2.00
: 0.7007 0.700 0.0028 2.00
0.9992 0.999 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5573 0.556 0.0028 2.00
590.0
0.7760 0.773 0.0028 2.00
1.1104 1.108 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5648 0.565 0.0028 2.00
635.0
0.7654 0.765 0.0028 2.00
1.0961 1.096 0.0028 2.00
Remark

- Each individual filter is measured against the empty filter holder (blank) used to zero the spectrophotometer

- 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-
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APPROVED BY
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‘ G 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 9205 6851, +669 8247 2360
Website : www.scieco.co.th E-Mail : calibrate@scg.com

Certificate No. T250353 Page 1 of 4
Ce ficate of Cal brat on

S oy
SCI ECO Services Company Limited
NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand CALIBRATION 0244

Certificate No. T250353 Page 2 of 4

Ca braton eport

Equipment Autoclave
Date of Calibration 4 March 2025
Environment Temperature : 22.2-25.4 °c

Equipment : Autoclave Line Voltage : 221.1-2247 V
Relative Humidity : 55-65 %RH
Manufacturer : TOMY I Sithickek
Condition of this results of calibration :
Model : 8X-700 ) . o )
APPROVED BY 1. This equipment was calibrated by insert 3 standard temperature recorder into its chamber and test according
. 3 -T23 i .( bas 46-1 : 2021
Serial No. . 48134190 ) 0%’0‘4\‘% to WI-T23 inhouse method.( based on BS 26: 61 : 021)
NEXT CAL. DATE B All data show below were final values and the initiz} data from customer request . The temperature scale used
s based on ITS - 90 .
Customer Code : BKK ML0041 wes based on
2. Reference Standard Instrument :
Instrument Modecl Standard No. Certificate No. Due Date
ID No. 2 T772543 1. Temperature recorder ~ RTD T210 T242028 11 December 2025
. 2. Temperature recorder ~ RTD T211 T242029 11 December 2025
Customer ¢ ALS Laboratory Group (Thailand) Co.,Ltd. 3. Temperature recorder ~ RTD T212 T242030 11 December 2025
b et N . N 3. This certificate is traceable to :
104 Phatt 40, Phatt Rd., Khwaeng Phaithanakan, National Institute of Metrology ( Thailand ) through Metrological Center { NSC-TISISTIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Khet Suan Luang, Bangkok 10250 Equipment Description :
. . Pressure Indicator 0.11-0.12MPa At 121 °C  Holdingtime 20 minute
Customer Location : Washing Room
Date of Receipt : 26 February 2025
5. Adjustment :
Calibrated By : Boonchai Suriyawong ( Site Calibration Manager ) ( X ) without adjustment () after adjustment
Approved By / Sujjar Naknakred (Site Calibration Manager)
Date of Issue 10 MAR 2025
The uncertainties are for a confidence probability of approximately 95%.
This Certificate is issued in with the conditions of granted by the Thai Laboratory Accreditation Approved
Scheme which has assessed the measurement capability of the labaratory 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 Metrology.
FM-L14 119/18-08-66 FM-LI5 118/18-08-66
ocaCe r
‘S oy SCI ECO Services Company Limited
SCI ECO Services Company Limited 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
-TISI-TIS
33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 16110, Thailand. ACaRATON g2 Telephone : +66 2 586 5792-4  Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificat . Page3 of 4
ertificate No. 1250353 ¢ Certificate No. T250353 TR ORT(BKK_ LOO4T)  Poged of 4

Ca braton eport

Side view |
iew
) attached to Top vie
temperature probe Daloggerd = T212
b) in the half of UUc's Sonsor
the chamber &3
H
a)in the drain or . =
vent L
- T~ orvent
€ Daologger) = T210
- —
Diameter= 40 cm,
Remark :

Size of Installed Standard sensor STD.! : 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 Standard Reading at each position (°C )

Calibration Point T210 T211 T212
121 1212 211 1211
Autoclave Temperature Distribution
o Reading (C) Average Stability Uniformity ~ Uncertainty Coverage
Setting (C) _ o o - o
Min,Max  Average ‘o) @'C) @C) @) Factor &
121 12t 1212 0.1 0.1 0.65 2.00

* The quoted uncertainty exclude "uniformity”
The calibration result apply oaly the above calibrated item,

‘The result of test was found aceurate as shown on date and place of test only.

The reported expanded uncertainty is based on  standacd uncertainty multiplied by a coverage factor k which for a t-distribution, providing

# level of confidence of approximately 95 % .

End of Certificate

Approved By

FM-L15 118/18-08-66

Ca ibrat on Report

Side view i
Top view
©) attached to . P
temperature probe Doslogaer = T212
b) in the upper half of —
¢ STD3
H =
) in the drain or oo T
vent e
- T~ drain or vent
€ Dawslogger ] = T2HH

Remark :
Size of Installed Standard sensor STD.1 : Distance the chamber drain or vent e < 10 cm.(less than or
beequalto 10cm)
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 cach position ('C )

Calibration Point 219 T211 T212
121 121.18 12112 12113
Autoclave Temperature Distribution
N Reading ('C) Average Stahility Uniformity ~ Uncertainty  Coverage
Setting (C) o ° o B
Min,Max  Average (o)) *C) *C) *C) Factor &
121 121 1zr16 0.10 0.10 0.65 2.00

* The quoted uncertainty exclude "uniformity"

The calibration result apply only the above calibrated item.

‘The result of test was found aceurate as shown on date and place of test anly.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor & which for a t-distribution, providing

a level of confidence of approximately 95 % .

End of Certificate

Approved

FM-L13 108/30-05-57




Equipment : Incubator Cert. No.: 25TM1235
Condition As-Received :  Used Item Page: 20f 3
Reference : 2508-04590C-2
Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature 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
Equipment : Incubator 1) Data Acquisition MY44073381 25LM82 TPA 17 May 2026
REVIEWBY oo 2. This certificate is valid only to the item calibrated on date and place of calibration.
Manufacturer : Memmert 3. This measurement result is traceable to the International System of Unit maintained through :
Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Model : IPP750eco APPROVED BY Result of Calibration:-  (*) Without Adjustment
Function of UUC* : Temperature Source
Serial No. : Vv821.0172 Fresh air setting : Not Available i during
NEXT CAL DATE..... 21/08/26 Beginning | _Finished
ID No. : BKK_ML0231 Temp. (°C) 21 20
-J)/ REL.Humid. ( % ) 62 65
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. 2 4 AC Supply ( Volt ) 222 221
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang , 1 K] w0 Position : Ref. Std.
Bangkok 10250 Thailand H N 2 ID No.:
Location : Incubation & Microbiological Reading Q 8 1 25-01RTD-01
7 2 25-01RTD-02
Received Order : 21 August 2025 > 7‘7‘7’57;6/2;;— C/b / 3 25-01RTD-03
Calibration Date : 21 August 2025 — 4 25-01RTD-04
Ambient Temperature : (26+10)°C W 5 25-01RTD-05
Relative Humidity : (50£30)% 6 25-01RTD-06
AC Line Voltage : (220:22)V 7 25-01RTD-07
" e " N . 8 25-01RTD-08
Calibrated by : Khit Ruttanaprapachai Probe Instllaion Detals : o mension of Ghamber: 9 (o) | 25:01RTD08
b= 10 cm W= 1.0 m
Approved by : e o em H= . 12 m
Approved Signatory Capacity = 0.75 m*
() Chakrit Waewwanjua
() Suwit Imjai
(/) Kunchit Promprat
Issue Date : 25 August 2025
Equipment : Incubator Cert. No.: 25TM1235
Condition As-Received : Used Iltem Page: 30f 3
Reference : 2508-04590C-2
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source Cert. No.: 25TM525
Fresh air setting : Not Available
Calibration| UUC* uuc* T Overall gt
Point Setting | Reading stability uniformity 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 | 37.0 015 047 049 2 Equipment : Hot Air Oven REVIEW BY .....oovvvooiniiinnes
415 41.5 41.5 0.13 0.79 0.84 2
Manufacturer : Binder
Calibration| Measured T (°C) .
) ui Uncertainty
Point Position Model : ED 240/E2 APPROVED BY .......cooooiviiiiiin
(°c) 1 2 3 4 5 6 7 8 9 (ref.) (+°C)
35.0 34.834 | 34.929 | 34.924 | 34.849 | 34.856 | 34.954 | 35.002 | 35.002 | 35.127 0.30 Serial No. : 00-15533
37.0 | 36.940 | 37.065 [ 37.010 [ 36.921 | 36.883 | 36.973 | 37.043 | 37.045 [ 37235 [ 031 NEXT CAL DATE...... 09/04/27
41.5 41.641 | 41.838 | 41.742 | 41.484 | 41.249 | 41.427 | 41.466 | 41.495 | 41.926 0.34 ID No. BKK_ML0013
Average* : The average of 30 values in each position.
Temperature stability : One-half of the greatest i difference of at any one sensor. Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.
Temperature uniformity : The i difference of at any sensors and the measured 104 Phatthanakan 40, Phatthanakan Rd.,

temperature at the reference location which are observed at the same time or at as close an observation time as
possible to the pattern or within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC* : Unit Under Calibration

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

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

-o0o-

Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

Location :

Received Order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

AC Line Voltage :

Calibrated by :

Approved by :
() Chakrit Waewwanjua
() Suwit Imjai

(/) Kunchit Promprat

Issue Date :

Media Preparation Room

08 October 2025
09 October 2025
(26+10)°C
(50£30)%
(220+22)V

Uthen Kankawi

Approved Signatory

16 October 2025




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: 30f 3
Reference : 2510-00420C-3 Reference : 2510-00420C-3
Procedure Used :- Result of Calibration :- (*) Without Adjustment
Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct Function of UUC* : Temperature Source
measurement method with Data Acquisition which connected with Thermocouple Type T. Fresh air setting : Close
The temperature scale used was based on ITS-90. Calibration] UUC* | UUC* T Sverall 5
Condition of this result of calibration Point | Setting | Reading stability uniformity  |Variation| Factor
1’2‘::?:19"’:215‘3"“’(’ msm‘mems.erial No. Cert. No. Traceable Due Date () ¢) ) (<) () ) k
- = 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. Calibrati Measured Terr!p_era (c) y
3. This measurement result is traceable to the International System of Unit maintained through : Point Position
Remark : TPA : Technology Promotion Association ( Thailand - Japan ) (c) 1 I 2 | 3 | 4 | 5 | L I 7 I 8 | 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 13
Function of UUC* : Temperature Source Average* : The average of 30 values in each position.
Fresh air setting : Close i during Temperature stability : One-half of the greatest i of at any one sensor.
Beginning Finished Temperature uniformity : The i difference of at any sensors and the measured
Temp. (°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 the pattern or within the chamber under steady-state conditions.
2 4 AC Supply ( Volt ) 220 221 Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC* : Unit Under Calibration
1 9 wn® Position : Ref. Std. Note : The reported uncertainty of measurement was included stability and excluded uniformity
" . Jne 1D No: The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
? $ 1 23-20TC-1 factor k, providing a level of confidence of approximately 95 %.
7 2 23-20TC-02
T e JHe / 3 23-20TC-03 00
— 4 23-20TC-04
W 5 23-20TC-05
6 23-20TC-06
7 23-20TC-07
Probe Installation Details : Dimension of Chamber : 8 25-207C-08
a= 50 om b- 050 m 9 (ref.) 23-20TC-09
b= 50 cm W= 080 m
c= 50 cm H= 060 m
Capacity = 024 m®
Equipment : Water Bath Cert. No.: 25TM460
Condition As-Received : Used Item Page: 2of 3
Reference : 2503-00060C-2
Procedure Used :-
Cert. No.: 25TM460 Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according
Pag to direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Equipment : Water Bath REVIEW BY Instrument Serial No.  Cert.No.  Traceable  Due Date
1) Data Acquisition MY44073381 23LM73 TPA 18 May 2025
Manufacturer : Memmert 2. This certificate is valid only to the item calibrated on date and place of calibration.
APPROVED BY ........o...... 3. This certification is traceable to the International System of Unit.
Model : WNE 45 Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Serial No. : L712.0429 NEXT CAL DATE.. 04/03/26 Function of UUC"_. ) Temperature Source
Heat transfer medium used : ~ Water
1D No. : BKK_ML0056 Environmental AC Voltage Supply
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. — me— () (%RH.) (Vo)
Beginning of Calibration 24 49 220
104 Phatthanakan 40, Phatthanakan Rd., Finished of Calibration 25 51 221
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand . Ref. Std.
Position :
Location : Incubation & Microbiological Reading SIN.:
1 4803988-006
Received Order : 04 March 2025 e 1 S(ref) 2 4803988-007
Calibration Date : 04 March 2025 St : - 3 4804539-014
Ambient Temperature : (26+10)°C - 4 4804539-015
Relative Humidity : (50+30)% 5(ref.) 4804539-016
AC Line Voltage : (220£22)V =
Front
Calibrated by : Khit Ruttanaprapachai

Approved by :

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

Issue Date : 06 March 2025




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
Calibration uuc* uuc* Average* Standard Reading ( °C ) L
point Setting Reading Position
(°c) (°c) (°Cc) 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
Calibr‘ation Uniformity | Stability Coverage
point Factor
(°Cc) (°c) (£°C) k
445 0.045 0.035 2
45.0 0.047 0.031 2

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

Uni ity : The i difference 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 determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe.

UUC* : Unit Under Calibration

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

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

-o0o-
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BKK_EL0128

SARTORILS

Accredited by

NSC-TISI-TIS 17025

Calibration 0426

Calibration certificate Calibration Certificate No. ~ 25BCI0265

This calibration certificate documents the
traceability to national standards.

Object Electronic non-automatic weighing instrument

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

Manufacturer Sartorius

This certficate was prepared by Sartorius
Corporation in accordance to the current
ISO/IEC 17025:2017 standard and Sartorius
Work Instruction (Method) SOP W1 08.

Type MSE2245-100-DU

This certificate relate and apply this equipment

Serial | QM Ident. no.
only.

27405555 | BKK_EN0003

Customer ALS Laboratory Group (Thailand)Co., Ltd.
REVIEW BY A
104 Phatthanakarn 40,Phattanakarn Rd.,Khwaeng
Phatthanakarn
.Khet Suan Luang,Bangkok 10250
APPROVED BY 0l
Order no. 265054
NEXT CAL DATE.......17/07/26 ..
Number of pages 4

Date of calibration 17 Jul 2025

This calibratit rtificate may not be 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 17 Jul 2025 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 6.6 Page 114

Calibration certificate No.: 25BC10265

Calibration Certificate

Callibration object

Single range instrument

Model MSE224S-100-DU

Serial Number 27405555

QM Ident. no | Inventory no. BKK_ENO0003 | ---

Maximum capacity (Max. load) 220.0000 g

Measured up to 220.0000 g

Scale interval 0.0001g

Place of calibration

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

Calibration procedure

EURAMET Calibration Guide No. 18, Version 4.0 (11/2015) - Guideli on the Calibration of Non. ic Weighing
Instruments
Test equipment
Test equipment type Test equipment ID Valid until
Thermometer Testo 174(Traceable to Si unit through ENTECH) 11 Nov 2025
Test weight set OIML R111 E2 Certificate No.M2308197S ,E2(Traceable to Sl unit through TCS) 23 Aug 2025
Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.6 Page 2|4

Calibration certificate No.: 25BC10265

Calibration Certificate

Adjustment Status

The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions
Date of calibration 17 Jul 2025
Temperature at place of calibration | Temp. diff.
Tweights - Tplace

Measuring conditions

225°C|0.7K
The installation site is suitable. The device is level. Balance was loaded up
to Max before test.

Comments Humidity 58.0 %RH.

Measurement results | Measurement uncertainties

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

1 10.0000 g 200.0000 g Front left 100.0001 g
2 10.0000 g 199.9999 g Back left 100.0000 g
3 10.0000 g 200.0000 g Back right 100.0001 g
4 10.0000 g 200.0000 g Front right 100.0001 g
5 10.0001 g 199.9999 g Maximum deviation from centric loading indication
6 10.0000 g 200.0000 g |Alecc| max = 0.0001 g
7 10.0000 g 200.0000 g
8 10.0001 g 200.0000 g
9 10.0000 g 200.0000 g
10 10.0000 g 199.9999 g

5=000004g _ s=000005g

Error of indication

Testload Indication Error Expansion factor Uncertainty ~ Uncertainty relative
L i E k U(E) UrellE)

0.0100 g 0.0100 g 0.0000 g 2.00 0.00012g 12%
0.1000 g 0.1000 g 0.0000g 2.00 0.00013g 0.13%
1.0000 g 1.0000 g 0.0000 g 2.00 0.00013 g 0.013 %
2.0000 g 2.0000 g 0.0000 g 2.00 0.00013 g 0.0085 %
5.0000 g 5.0000 g 0.0000 g 2.00 0.00013 g 0.0026 %
10.0000 g 10.0000 g 0.0000 g 2.00 0.00013g 0.0013 %
20.0000 g 20.0000 g 0.0000 g 2.00 0.00014 g 0.00068 %
50.0000 g 50.0000 g 0.0000 g 2.00 0.00015 g 0.00029 %
100.0000 g 100.0000 g 0.0000 g 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 220.0001 g 0.0001g 2.00 0.00032 g 0.00015 %

Maximu error of indication [Emax = 0.0001 g

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

Reference note: The reported expanded uncertainty of measurement s stated as the standard uncertainty of measurement multplied by the documented
Expansion factor, determined in accordance with the European Calioration Guideline EURAMET cg-18, V4.0. There is a 95 % probabilty 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 6.6 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 1

Uncertainty of the weighing result Ug(W)

Yes
1.5 K (isoCAL active)

10°¢/K

Ugi(W) =0.00013 g +4.19 - 10°°- R

Cert.No.: 24CH1295

Page.: 10of3
Reference note: The current uncertainty of measurement s calculated by entering of the reading R into this formula. In relation to this, there is no need for a
correction of the indication error. The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied with an
Expansion faclor of 2, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 85 % probabiliy that the value of the Equipment : PH Meter
measurand will be in the assigned value range.
Indication in % from max load Net indication Uncertainty Uncertainty relative Manufacturer : Hach
Ugi(W) Ugl(W)ret Model : HQ411d
1% 220009 0.00014 g 0.0063 % ) REVIEW BY
25% 55.0000 g 0.00036 g 0.00066 % Serial No. : 200100031163
50 % 110.0000g 0.00059 g 0.00054 % 1D No. : BKK_EN0342
8% 16500009 0000529 000050 % Condition As-Received: Used Item APPROVED BY
100 % 220.0000 g 00011g 0.00048 %
Received Date : 16 October 2024
Graphic realization of the relative inty of | process " . .
Calibration Date : 17 October 2024 |\ byt CAL DATE.
Safety factor Reference : 2410-0548DSC-5
;“7' Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.
3 104 Phatthanakan 40, Phatthanakan Rd.,
2 Khwaeng Phatthanakan, Khet Suan Luang,
7 Bangkok 10250 Thailand
Ambient Temperature : (25 =+ 25) °C
Relative Humidity : (50 + 15) %
Calibration Procedure : In - house method :
- CP-CHS5 by direct measurement with
certified reference material (CRM)
- CP-CH8 by comparison with temperature standard
Calibrated by : Warakorn Lerngagtrakul
Approved by :
Displayed example Approved Signatory
() Unnopphol Harachai
Process accuracy 1.00 % () Ponpan Paipim
Safety factor 3 (V/) Saithip Meangmai
Minimum sample weight 0.0380 g
Issue Date : 21 October 2024
Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.6 Page 414
Cert.No.: 24CH1295 Cert.No.: 24CH1295
Page.: 20f3 Page.: 3of 3
Condition of this calibration result Calibration Results
1. Reference Standard Instrument Function : Temperature Measurement
Instrument Serial No.  ID No. Cert. No. Due Date (*) Without adjustment
1)Ref. Standard Thermometer 2188080 130RC044 2411022 16 Sep 2025 This equi was with Te Probe;
- Model : PHC281
- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan) - Serial No. 230473042902
2. Certified Reference Materials  :The measurement results are traceable to SI through Hach Lenge GmbH Ltd Dimension of probe
Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00 - Length : __ 108 mm.
“The measurement results are traceable to SI through CPA chem Ltd., - Diameter : 12 mm
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835 - Immersion Depth: 90 mm.
Buffer Solution Manufacturer Lot No. Exp. date Calibration Standard uuc E Uncertainty of | Coverage
rror
pH 4.008 CPA chem 1034203 27 Sep 2026 Point Temperature Reading measurement factor
pH 6.999 Hach Lenge GmbH C03145 28 Feb 2026 (°c) (°c) (°c) (°c) (t°c) K
pH 10.010 CPA chem 1034205 27 Sep 2025
3. This certificate is valid only to the item calibrated on date and place of calibration. 25.0 25.002 25.0 -0.002 013 2.00

Calibration Results

Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH |Actual mV Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading |pH Measurement factor
(mv) (&) k
pH Electrode 4.008 4.028 174.6 0.0044 2.00
S/N.: 230473042902 6.999 7.014 1.4 0.0084 2.05
10.010 10.018 -172.8 0.0066 2.00

Remark - Can not connect the BNC because the plug does not match with the socket.

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 %.
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