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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 NKH_FS0048 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume NKH_FS0045 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume BKK_FS0384 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume NKH_FS0046 - - On site Calibration
Ambient Particulate Matter (PM-10) Digital Balance BKK_EN0403 30-May-25 30-May-26 12
Ambient Total Suspended Particulate High Volume NKH_FS0050 - - On site Calibration
Ambient Total Suspended Particulate High Volume NKH_FS0051 - - On site Calibration
Ambient Total Suspended Particulate High Volume BKK_FS0370 - - On site Calibration
Ambient Total Suspended Particulate High Volume NKH_FS0052 - - On site Calibration
Ambient Total Suspended Particulate Digital Balance BKK_EN0403 30-May-25 30-May-26 12
Ambient Nitrogen Dioxide NO, Analyzer BKK_FS0773 2-Jul-25 2-Jan-26 6
Ambient Nitrogen Dioxide NO, Analyzer NKH_FS0082 3-Jul-25 3-Jan-26 6
Ambient Nitrogen Dioxide NO, Analyzer NKH_FS0078 3-Jul-25 3-Jan-26 6
Ambient Nitrogen Dioxide NO, Analyzer NKH_FS0084 3-Jul-25 3-Jan-26 6
Ambient Sulfur Dioxide SO, Analyzer NKH_FS0081 3-Jul-25 3-Jan-26 6
Ambient Sulfur Dioxide SO, Analyzer NKH_FS0083 3-Jul-25 3-Jan-26 6
Ambient Sulfur Dioxide SO, Analyzer NKH_FS0079 3-Jul-25 3-Jan-26 6
Ambient Sulfur Dioxide SO, Analyzer NKH_FS0085 3-Jul-25 3-Jan-26 6
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction NKH_FS0055 13-May-24 13-Nov-25 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction NKH_FS0053 27-Jun-24 27-Dec-25 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction NKH_FS0054 27-Jun-24 27-Dec-25 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction NKH_FS0056 5-Sep-25 5-Mar-27 18
Stack Oxides of Nitrogen Console Control Unit BKK_FS0507 8-Jun-25 8-Dec-25 6
Stack Oxides of Nitrogen Pitot Tube BKK_FS0541 24-May-25 23-Nov-25 6
Stack Oxides of Nitrogen Fuel Gas Analyzer BKK_FS1157 22-Jan-25 22-Jan-26 12
Stack Oxides of Nitrogen Vacuum Gauge BKK_FS0437 19-Oct-24 19-Apr-26 18
Stack Oxides of Nitrogen Spectrophotometer BKK_EN0356 29-Oct-24 29-Oct-25 12
Stack Sulfur Dioxide Console Control Unit BKK_FS0507 8-Jun-25 8-Dec-25 6
Stack Sulfur Dioxide Pitot Tube BKK_FS0541 24-May-25 23-Nov-25 6
Stack Sulfur Dioxide Fuel Gas Analyzer BKK_FS1157 22-Jan-25 22-Jan-26 12
Stack Sulfur Dioxide Dry Gas BKK_FS0505 24-May-25 23-Nov-25 6
Stack Total Suspended Particulate Console Control Unit BKK_FS0507 8-Jun-25 8-Dec-25 6
Stack Total Suspended Particulate Pitot Tube BKK_FS0541 24-May-25 23-Nov-25 6
Stack Total Suspended Particulate Fuel Gas Analyzer BKK FS1157 22-Jan-25 22-Jan-26 12
Stack Total Suspended Particulate Digital Balance BKK_EN0309 5-Nov-24 5-Nov-25 12
Stack (CEMs) |Carbon Monoxide Analyzer , System calibration, Stand - - - -
Stack (CEMs)  [Oxides of Nitrogen Analyzer , System calibration, Stand - - - -
Stack (CEMs)  |Sulfur Dioxide Analyzer , System calibration, Stand - - - -
Stack (CEMs)  [Oxygen Analyzer , System calibration, Stand - - - -
Noise Leq 24 hrs Sound Calibrator NKH_FS0019 1-Oct-24 1-Oct-25 12
Noise Leq 24 hrs Sound Level Meter NKH_FS0072 1-Jul-25 1-Jul-26 12
Noise Leq 24 hrs Sound Level Meter NKH_FS0069 1-Jul-25 1-Jul-26 12
Noise Leq 24 hrs Sound Level Meter NKH_FS0070 1-Jul-25 1-Jul-26 12
Noise Leg 5 min Sound Calibrator NKH_FS0019 1-Oct-24 1-Oct-25 12
Noise Leg 5 min Sound Level Meter NKH_FS0072 1-Jul-25 1-Jul-26 12
Noise Leg 5 min Sound Level Meter NKH_FS0069 1-Jul-25 1-Jul-26 12
Noise Leg 5 min Sound Level Meter NKH_FS0070 1-Jul-25 1-Jul-26 12
Noise Leqg 8 hrs Sound Calibrator NKH_FS0019 1-Oct-24 1-Oct-25 12
Noise Leq 8 hrs Sound Level Meter NKH_FS0002 9-May-25 9-May-26 12
Noise Leq 8 hrs Sound Level Meter NKH_FS0003 9-May-25 9-May-26 12
Noise Leq 8 hrs Sound Level Meter NKH_FS0004 9-May-25 9-May-26 12
Noise Leq 8 hrs Sound Calibrator NKH_FS0019 8-Oct-25 7-Oct-26 12
Noise Leq 8 hrs Sound Level Meter NKH_FS0001 9-May-25 9-May-26 12
Noise Leq 8 hrs Sound Level Meter NKH_FS0003 9-May-25 9-May-26 12
Noise Leq 8 hrs Sound Level Meter NKH_FS0004 9-May-25 9-May-26 12
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Calibrated Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Next Cal
Date (Months)

Noise Noise Dose, TWA Dose Badge Reader NKH_FS0029 27-Nov-24 27-Nov-25 12

Noise Noise Dose, TWA Dosemeter NKH_FS0012 T-Feb-25 7-Feb-26 12

Noise Noise Dose, TWA Dosemeter NKH_FS0013 6-Jun-25 6-Jun-26 12

Noise Noise Dose, TWA Dosemeter NKH_FS0014 23-Jul-25 22-Jul-26 12

Noise Noise Dose, TWA Dose Badge Reader NKH_FS0063 31-Jul-25 30-Jul-26 12

Noise Noise Dose, TWA Dosemeter NNG_FS0009 8-Sep-25 7-Sep-26 12

Noise Noise Dose, TWA Dosemeter NNG_FS0010 8-Sep-25 7-Sep-26 12

Noise Noise Dose, TWA Dosemeter NNG_FS0011 8-Sep-25 7-Sep-26 12

Heat Heat Stress Heat Stress Monitor NKH_FS0059 11-Feb-25 11-Feb-26 12

Heat Heat Stress Heat Stress Monitor NKH_FS0061 11-Feb-25 11-Feb-26 12

Heat Heat Stress Heat Stress Monitor NKH_FS0101 3-Sep-25 2-Sep-26 12

Heat Heat Stress Heat Stress Monitor NKH_FS0102 8-Jul-25 8-Jul-26 12
lluminance  [Illuminance Lux Meter NKH_FS0020 20-Nov-24 20-Nov-25 12
Illuminance  [Illuminance Lux Meter NNG_FS0015 28-Jan-25 28-Jan-26 12
Workplace Total Dust DRYCAL FLOWMETER BKK_FS0614 9-Sep-24 9-Sep-25 12
Workplace Total Dust DRYCAL FLOWMETER BKK FS0619 9-Sep-24 9-Sep-25 12
Workplace Total Dust Air Sampling Pump NNG_FS0025 11-Aug-25 11-Nov-25 3
Workplace  [Total Dust Air Sampling Pump NNG_FS0026 11-Aug-25 11-Nov-25 3
Workplace Total Dust Digital Balance BKK_EN0403 30-May-25 30-May-26 12
Workplace  |Respirable Dust DRYCAL FLOWMETER BKK_Fs0614 9-Sep-24 9-Sep-25 12
Workplace Respirable Dust DRYCAL FLOWMETER BKK_FS0619 9-Sep-24 9-Sep-25 12
Workplace Respirable Dust Air Sampling Pump NNG_FS0027 11-Aug-25 11-Nov-25 3
Workplace Respirable Dust Air Sampling Pump NNG_FS0028 11-Aug-25 11-Nov-25 3
Workplace Respirable Dust Digital Balance BKK_EN0403 30-May-25 30-May-26 12
Water Lab Temperature pH meter NKH_FS0179 19-Aug-25 19-Aug-26 12
Water Lab  [Turbidity Chamber (Cooling Room) BKK EN0167 4-Jun-25 4-Dec-26 18
Water Lab Conductivity Conductivity meter BKK_EN0373 30-Jun-25 30-Jun-26 12
Water Lab Dissolved Oxygen Burette BKK_EN0422 3-Sep-25 3-Sep-26 12
Water Lab Dissolved Oxygen Chamber (Cooling Room) BKK_ENO0167 4-Jun-25 4-Dec-26 18
Water Lab BOD DO Meter BKK_EN0017 20-May-25 20-Nov-26 18
Water Lab BOD Incubator BKK_EN0304 4-Mar-25 4-Mar-26 12
Water Lab BOD Burette BKK_EN0422 3-Sep-25 3-Sep-26 12
Water Lab pH at 25 °c pH meter BKK_EN0342 9-Oct-25 9-Oct-26 12
Water Lab Total Dissolved Solids 180°C Electronic Top-Loading Balance BKK_EN0003 17-Jul-25 17-Jul-26 12
Water Lab Total Dissolved Solids 180°C Oven BKK_EN0425 6-Oct-25 6-Oct-26 12
Water Lab Total Suspended Solids Electronic Top-Loading Balance BKK_EN0003 17-Jul-25 17-Jul-26 12
Water Lab Total Suspended Solids Oven BKK_EN0425 6-Oct-25 6-Oct-26 12
Water Lab Oil & Grease Electronic Top-Loading Balance BKK_EN0003 17-Jul-25 17-Jul-26 12
Water Lab Oil & Grease Water Bath BKK_EN0439 9-Oct-25 9-Oct-26 12
Water Lab Chloride lon Chromatography BKK_EN0069 24-Jun-25 24-Jun-26 12
Water Lab Sodium ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
Water Lab Sodium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Water Lab Sodium Chamber (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Water Lab Calcium ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
Water Lab Calcium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Water Lab  |Calcium Chamber (Cooling Room) BKK_ENO0167 4-Jun-25 4-Dec-26 18
Water Lab Magnesium ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
Water Lab Magnesium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Water Lab Magnesium Chamber (Cooling Room) BKK_ENO0167 4-Jun-25 4-Dec-26 18
Water Lab SAR ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
Water Lab SAR Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Water Lab  [SAR Chamber (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Water Lab Chlorite lon Chromatography BKK_EN0069 24-Jun-25 24-Jun-26 12
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 Mercury DUO-CVAFS / CVAAS BKK_EL0023 12-Dec-24 12-Jun-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_EN0167 4-Jun-25 4-Dec-26 18
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Sample Name Parameter Equipment Name ID No. Next Cal
Date (Months)
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 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_MLO0041 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
Water Lab COoD Hot Block BKK_EN0222 9-Apr-25 9-Apr-26 12
Water Lab COD Spectrophotometer BKK_EN0356 8-Oct-25 8-Oct-26 12
Water Lab Nitrate lon Chromatography BKK_EN0069 24-Jun-25 24-Jun-26 12
Water Lab Sulfate lon Chromatography BKK_EN0069 24-Jun-25 24-Jun-26 12
Soil Conductivity aqueous phase 20%|Conductivity meter BKK_EN0373 30-Jun-25 30-Jun-26 12
Soil Mercury DUO-CVAFS / CVAAS BKK_EL0023 12-Dec-24 12-Jun-26 18
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 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_ENO0167 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 Moisture Electronic Top-Loading Balance BKK_EN0003 17-Jul-25 17-Jul-26 12
Soil Available Phosphorus ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
Soil Available Potassium ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
Soil Cation Exchange ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
Soil Exchangeable Calcium ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
Soil Exchangeable Magnesium ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
Soil Exchangeable Potassium ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
Soil Exchangeable Sodium ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
Soil pH agueous phase 50% (w/v) pH meter BKK_EN0342 9-Oct-25 9-Oct-26 12
Soil Total Nitrogen Digestion Unit BKK_EN0366 9-Apr-25 9-Apr-26 12
Soil Total Nitrogen Discrete analyzer BKK_EN0438 3-Sep-25 3-Sep-26 12
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High Volume Air Sampler Calibration Worksheet

Project Site : Buayai Bio Power Co., Ltd. Barometric Pressure (mm Hg) : 740.1
Calibrate Location : Ts9saautnuTuuuzidas (A1) Temperature ( °C) : 27.1
Calibrate Date : 19-Sep-25 High Volume ID : NKH_FS0048
CalibrationSheet No.: C-190925-NKH_FS0048 High Volume Model : TE-5009X
Calibrator ID: NKH_FS0044 High Volume S/N : 5849
Calibrator Model : TE-5028A Calibrator Slope : 1.01045
Calibrator S/N: 3681 Calibrator Intercept : -0.01469
Test No. Delta H,0 Qa I': Chart Linear Regression
(inch) (m>/min) (CFM)

1 2.0 0.906 32 Slope : 35.2599

2 26 1.031 36 Intercept : -0.1133

3 32 1142 40 Correlation Coefficient : 0.9994

4 3.8 1.243 44

5 4.6 1.366 48

1 (CFM)
65.4
y =35.26x - 0.1133
0.0 T T T T T T T T T T T T T
0.0 0.5 1.0 1.5
Qa (m3/min)
g/‘ﬂ e O {\‘: ' é}// ; 7
Calibrated by ~ :;v{ ” Approved by : / e ik'm :

( Mr. Sangtawan Natasat )
NKH Field Services Scientist (2)

( Mr. Warakorn Pookrak )
Field Services Supervisor

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



High Volume Air Sampler Calibration Worksheet

Project Site : Buayai Bio Power Co., Ltd. Barometric Pressure (mm Hg) : 740.1
Calibrate Location : Tsui3autinueauuTuuia (A2) Temperature ( °C) : 27.1
Calibrate Date : 19-Sep-25 High Volume ID : NKH_FS0045
CalibrationSheet No.: C-190925-NKH_FS0045 High Volume Model : TE-5009X
Calibrator ID: NKH_FS0044 High Volume S/N : 5846
Calibrator Model : TE-5028A Calibrator Slope : 1.01045
Calibrator S/N: 3681 Calibrator Intercept : -0.01469
Test No. Delta H,0 Qa I': Chart Linear Regression
(inch) (m>/min) (CFM)

1 20 0.906 32 Slope : 37.1316

2 26 1.031 36 Intercept : -2.0220

3 32 1142 40 Correlation Coefficient : 0.9983

4 3.8 1.243 44

5 4.4 1.337 48

1 (CFM)
65.4
y=37.132x - 2.022
0.0 T T T T T T T T T T T T T T
0.0 0.5 1.0 1.5
Qa (m3/min)
ST n (V- é}/??ﬂ j 7
Calibrated by ~ :;v{ ” Approved by : / Aﬁ nt :

( Mr. Warakorn Pookrak )
Field Services Supervisor

( Mr. Sangtawan Natasat )
NKH Field Services Scientist (2)

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



High Volume Air Sampler Calibration Worksheet

Project Site : Buayai Bio Power Co., Ltd. Barometric Pressure (mm Hg) : 740.1
Calibrate Location : Fauunuaswlg (N2) Temperature ( °C) : 27.1
Calibrate Date : 19-Sep-25 High Volume ID : BKK_FS0384
CalibrationSheet No.: C-190925-BKK_FS0384 High Volume Model : TE-5009X
Calibrator ID: NKH_FS0044 High Volume S/N : 4788
Calibrator Model : TE-5028A Calibrator Slope : 1.01045
Calibrator S/N: 3681 Calibrator Intercept : -0.01469
Test No. Delta H,0 Qa I': Chart Linear Regression
(inch) (m°/min) (CFM)

1 2.0 0.906 32 Slope : 37.1316

z 2.6 1.031 36 Intercept : -2.0220

3 3.2 1142 40 Correlation Coefficient : 0.9983

4 3.8 1.243 44

5 4.4 1.337 48

1 (CFM)
65.4

0.0 T T T : :

y=37.132x - 2.022

0.0 0.5

Qa (m3/min)

1.0 15

. Sengtien
Calibrated by - :;v

( Mr. Sangtawan Natasat )

NKH Field Services Scientist (2)

///}// Irafent 7

( Mr. Warakorn Pookrak )
Field Services Supervisor

Approved by :

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



High Volume Air Sampler Calibration Worksheet

Project Site : Buayai Bio Power Co., Ltd. Barometric Pressure (mm Hg) : 740.1
Calibrate Location : Jathiszanassuiiau (A4) Temperature ( °C) : 27.1
Calibrate Date : 19-Sep-25 High Volume ID : NKH_FS0046
CalibrationSheet No.: C-190925-NKH_FS0046 High Volume Model : TE-5009X
Calibrator ID: NKH_FS0044 High Volume S/N : 5847
Calibrator Model : TE-5028A Calibrator Slope : 1.01045
Calibrator S/N: 3681 Calibrator Intercept : -0.01469
Test No. Delta H,0 Qa I': Chart Linear Regression
(inch) (m>/min) (CFM)

1 18 0.860 32 Slope : 32.3506

2 26 1.031 36 Intercept : 3.4924

3 32 1142 40 Correlation Coefficient : 0.9952

4 3.8 1.243 44

5 4.6 1.366 48

1 (CFM)
65.4
y=32.351x + 3.4924
0.0 T T T T T T T T T T T T
0.0 0.5 1.0 1.5
Qa (m3/min)

. Sengtien
Calibrated by - :;v

( Mr. Sangtawan Natasat )
NKH Field Services Scientist (2)

///}// Irafent 7

( Mr. Warakorn Pookrak )
Field Services Supervisor

Approved by :

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



Accredited by

NSC-TISI-TIS 17025

Calibration 0426

Calibration certificate

Calibration Certificate No.

SARTORIUS

N
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I"{'fh ih I\“\“
NSC-TISI-TIS 17025

CALIBRATION 0426

25BCI0197

Object

Manufacturer

Type

Serial | QM Ident. no.

Customer

Order no.

Number of pages

Date of calibration

Electronic non-automatic weighing instrument

Ohaus

EX225D/AD

C309774648 | BKK_EN0403

ALS Laboratory Group (Thailand)Co., Ltd.

This calibration certificate documents the
traceability to national standards.

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

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

This certificate relate and apply this equipment
only.

104 Phatthanakarn 40,Phattanakarn Rd.,Khwaeng

Phatthanakarn
,Khet Suan Luang,Bangkok 10250

261969

30 May 2025

APPROVED BY. .LSJH luk B P ...............

NEXT CAL DATE...... 30/05/26 .........

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

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

Date 30 May 2025

Approval of the Calibration Certificate

Mr. Chonchai Inthana

Person in charge

Qs

e —

Chonchai Inthana

Sartorius (Thailand) Co., Ltd.

129 Rama 9 Road, Huaykwang

10310 Bangkok

Verical®
Version 6.5

Page 116



Calibration certificate No.: 25BC10197

Calibration Certificate

Calibration object

Multi range instrument

Model EX225D/AD

Serial Number C309774648

QM Ident. no | Inventory no. BKK_ENO0403 | ---

Range 1 2
Maximum capacity (Max. load) 120.00000 g 220.0000 g
Measured range 120.00000 g 220.0000 g
Scale interval 0.00001 g 0.0001 g
Place of calibration

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

Room Laboratory 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 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 6.5 Page 2|6



Calibration certificate No.: 25BC10197

Calibration Certificate

Range 1

Adjustment Status

The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions

Date of calibration

Temperature at place of calibration | Temp. diff.

Tweights - Tplace
Measuring conditions

Comments

30 May 2025

21.7°C|0.5K

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

Humidity 60.0 %RH.

Measurement results | Measurement uncertainties

Repeatability Eccentricity
Test load (nominal): 1g|100 g Test load (nominal): 50g
19 100 g Center 49.99996 g
1 0.99993 g 99.99971 g Front left 49.99993 g
2 0.99991 g 99.99971 g Back left 49.99993 g
3 0.99992 g 99.99974 g Back right 49.99994 g
4 0.99993 g 99.99973 g Front right 49.99990 g
5 0.99992 g 99.99974 g Maximum deviation from centric loading indication
6 0.99991 g 99.99970 g |Alecc| max = 0.00006 g
7 0.99993 g 99.99973 g
8 0.99994 g 99.99972 g
9 0.99995 g 99.99971 g
10 0.99995 g 99.99969 g
s =0.000014 g s =0.000017 g
Error of indication
Testload Indication Error Expansion factor Uncertainty Uncertainty relative
L / E k U(E) Urel(E)
0.00000 g 0.00000 g 0.00000 g 2.00 0.000030 g ---
0.01000 g 0.00995 g -0.00005 g 2.00 0.000037 g 0.37 %
0.10000 g 0.09991 g -0.00009 g 2.00 0.000038 g 0.038 %
0.50000 g 0.49985 g -0.00015 g 2.00 0.000040 g 0.0080 %
1.00000 g 0.99991 g -0.00009 g 2.00 0.000041 g 0.0041 %
5.00002 g 4.99997 g -0.00005 g 2.00 0.000050 g 0.0010 %
10.00002 g 10.00003 g 0.00001 g 2.00 0.000069 g 0.00069 %
50.00002 g 49.99972 g -0.00030 g 2.00 0.000091 g 0.00018 %
70.00004 g 69.99975 g -0.00029 g 2.00 0.00017 g 0.00024 %
100.00001 g 99.99958 g -0.00043 g 2.00 0.00017 g 0.00017 %
115.00006 g 114.99966 g -0.00040 g 2.00 0.00028 g 0.00024 %
Maximum error of indication |[Elmax = 0.00043 g
Urel(E) is the quotient of U(E) and test load L. The uncertainty of measurement U(E) is valid only if error E is considered. You will find reference notes on the
%g?g:;ﬂgéyn%ft: e]_aﬁ: I;qugrqctaciineispeaﬁggg rl:J nA()pg%nﬁc]li& tc% trggacsal}irgﬁiﬁ? ige;giggtzsl mtee;pz;ﬁt;;il%nuc:]fcrgﬁg isnli;egg ?r?éarztsjgtletr?ent multiplied by the documented
Expansion factor, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range.
Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 3|6



Calibration certificate No.: 25BC10197

Calibration Certificate

Range 2

Adjustment Status

The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions

Date of calibration

Temperature at place of calibration | Temp. diff.

7-weights - Tplace
Measuring conditions

Comments

30 May 2025

21.7°C|0.5K

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

Humidity 60.0 %RH.

Measurement results | Measurement uncertainties

Repeatability Eccentricity
Test load (nominal): 200 g Test load (nominal): 100 g
200 g Center 99.99984 g

1 199.9998 g Front left 99.99990 g
2 199.9998 g Back left 99.99983 g
3 199.9998 g Back right 99.99979 g
4 200.0000 g Front right 99.99979 g
5 199.9998 g Maximum deviation from centric loading indication
6 199.9999 g |Alecc| max = 0.00006 g
7 199.9999 g
8 200.0000 g
9 199.9998 g
10 199.9999 g

s =0.00008 g

Error of indication

Testload Indication Error Expansion factor Uncertainty Uncertainty relative
L ) E k U(E) Urel(E)
0.00000 g 0.00000 g 0.00000 g 2.00 0.000030 g ---
20.00002 g 19.99986 g -0.00016 g 2.00 0.000069 g 0.00034 %
50.00002 g 49.99978 g -0.00024 g 2.00 0.000091 g 0.00018 %
70.00004 g 69.99981 g -0.00023 g 2.00 0.00017 g 0.00024 %
90.00007 g 89.99976 g -0.00031 g 2.00 0.00018 g 0.00020 %
110.00003 g 109.99986 g -0.00017 g 2.00 0.00028 g 0.00025 %
130.0001 g 129.9999 g -0.0002 g 2.00 0.00028 g 0.00022 %
150.0000 g 149.9999 g -0.0001 g 2.00 0.00028 g 0.00019 %
170.0000 g 170.0000 g 0.0000 g 2.00 0.00028 g 0.00016 %
200.0000 g 199.9998 g -0.0002 g 2.00 0.00028 g 0.00014 %
220.0000 g 219.9999 g -0.0001 g 2.00 0.00029 g 0.00013 %
Maximum error of indication |[Ejmax = 0.0003 g
Urel(E) is the quotient of U(E) and test load L. The uncertainty of measurement U(E) is valid only if error E 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 is stated as the standard uncertainty of measurement multiplied by the documented
Expansion factor, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range.
End of calibration certificate
Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 4|6



Interpretation of measurement results | Appendix to the calibration certificate

Uncertainty of measurement in use

Range 1

Device adjusted before measurement
Temperature deviation considered

Temperature coefficient considered

Uncertainty of the weighing result Ug (W)

Yes
5K
2-10°¢K

Ugi(W) = 0.000035 g +1.38 - 10-5 - 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 an
Expansion factor of 2, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the

measurand will be in the assigned value range.

Indication in % from max load Net indication Uncertainty Uncertainty relative
R Ugi(W) Ugi(W)rel

1% 1.20000 g 0.000052 g 0.0043 %

25% 30.00000 g 0.00045 g 0.0015 %

50 % 60.00000 g 0.00086 g 0.0014 %

75 % 90.00000 g 0.0013 g 0.0014 %

100 % 120.00000 g 0.0017 g 0.0014 %

Graphic realization of the relative uncertainty of measurement | process accuracy

Safety factor

1000 10 |
5 |
100 3 |
2 |
10 1 |
[ Q
0.1]
0.01]
0.001]
106 1E05  ogool 0001 001 O Too 10
Displayed example
Process accuracy 1.00 %
Safety factor 3
Minimum sample weight 0.01045¢
Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 5|6



Interpretation of measurement results | Appendix to the calibration certificate

Uncertainty of measurement in use

Range 2

Device adjusted before measurement Yes

Temperature deviation considered 5K

Temperature coefficient considered 2-10%/K

Uncertainty of the weighing result Ug (W) UgI(W) = 0.000067 g +9.52 - 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 an
Expansion factor of 2, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the

measurand will be in the assigned value range.

Indication in % from max load Net indication Uncertainty Uncertainty relative
R Ugi(w) Ugi(W)rel

1% 2.20000 g 0.000088 g 0.0040 %

25% 55.00000 g 0.00059 g 0.0011 %

50 % 110.00000 g 0.0011 g 0.0010 %

75 % 165.0000 g 0.0016 g 0.00099 %

100 % 220.0000 g 0.0022 g 0.00098 %

Graphic realization of the relative uncertainty of measurement | process accuracy

1000

100

[%]

0.1]

0.01]

0.001]

0.0001

Safety factor
10

/

05 oot 00t oot 01 1 10
ol
Displayed example

Process accuracy
Safety factor

1.00 %
3

Minimum sample weight 0.02019 ¢

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

Page
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High Volume Air Sampler Calibration Worksheet

Project Site : Buayai Bio Power Co., Ltd. Barometric Pressure (mm Hg) : 740.1
Calibrate Location : TsozautnuTuuuziilag (A1) Temperature ( °C) : 27.1
Calibrate Date : 19-Sep-25 High Volume ID : NKH_FS0050
CalibrationSheet No.: C-190925-NKH_FS0050 High Volume Model : TE-5170D
Calibrator ID: NKH_FS0044 High Volume S/N : 5853
Calibrator Model : TE-5028A Calibrator Slope : 1.61323
Calibrator S/N: 3681 Calibrator Intercept : -0.02332
Test No. Delta H,0 Qsta I': Chart Linear Regression
(inch) (m*/min) (CFM)
1 28 1.0433 42 [Slope: 30.5869
2 3.6 1.1799 46 Intercept : 9.8758
3 4.6 1.3307 50 Correlation Coefficient : 0.9986
4 5.4 1.4398 54
5 6.4 1.5654 58
1(CFM)
65.4
y =30.587x +9.8758
0.0 T T T T T T T T T T T T T T T T T T T
0.0 0.5 1.0 1.5 2.0
Qstd (m3/min)
— &
" T Daratora. V.
. A
Calibrated by Srw(c;,,{ T Approved by : /W’/{‘:’m :
( Mr. Sangtawan Natasat ) ( Mr. Warakorn Pookrak )
NKH Field Services Scientist (2) Field Services Supervisor

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



High Volume Air Sampler Calibration Worksheet

Project Site : Buayai Bio Power Co., Ltd. Barometric Pressure (mm Hg) : 740.1
Calibrate Location : Ts9iFauinuaauiuluuLfia (A2) Temperature ( °C) : 27.1
Calibrate Date : 19-Sep-25 High Volume ID : NKH_FS0051
CalibrationSheet No.: C-190925-NKH_FS0051 High Volume Model : TE-5170D
Calibrator ID: NKH_FS0044 High Volume S/N : 5854
Calibrator Model : TE-5028A Calibrator Slope : 1.61323
Calibrator S/N: 3681 Calibrator Intercept : -0.02332
Test No. Delta H,0 Qsta I': Chart Linear Regression
(inch) (m*/min) (CFM)
1 3.0 1.0791 42 [Slope: 32.5360
2 3.8 1.2116 46 Intercept: 6.7106
3 4.6 1.3307 50 Correlation Coefficient : 0.9989
4 5.6 1.4658 54
5 6.4 1.5654 58
1 (CFM)
65.4
y =32.536x + 6.7106
0.0 T T T T T T T T T T T T T T T T T T T
0.0 0.5 1.0 1.5 2.0
Qstd (m3/min)
— &
\ 77; /
. A
Calibrated by Srw(c;,,{ T Approved by : /W’/{‘:’m :
( Mr. Sangtawan Natasat ) ( Mr. Warakorn Pookrak )
NKH Field Services Scientist (2) Field Services Supervisor

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



High Volume Air Sampler Calibration Worksheet

Project Site : Buayai Bio Power Co., Ltd. Barometric Pressure (mm Hg) : 740.1
Calibrate Location : Fathuviual (N2) Temperature ( °C) : 27.1
Calibrate Date : 19-Sep-25 High Volume ID : BKK_FS0370
CalibrationSheet No.: C-190925-BKK FS0370 High Volume Model : TE-5009X
Calibrator ID: NKH_FS0044 High Volume S/N : 4798
Calibrator Model : TE-5028A Calibrator Slope : 1.61323
Calibrator S/N: 3681 Calibrator Intercept : -0.02332
Test No. Delta H,0 Qsta I': Chart Linear Regression
(inch) (m*/min) (CFM)
1 3.2 1.1137 42 [Slope: 35.2948
2 3.8 1.2116 46 Intercept: 2.9791
3 4.6 1.3307 50 Correlation Coefficient : 0.9992
4 5.4 1.4398 54
5 6.4 1.5654 58
1(CFM)
65.4
y =35.295x + 2.9791
0.0 T T T T T T T T T T T T T T T T T T T
0.0 0.5 1.0 1.5 2.0
Qstd (m3/min)
— &
" T Daratora. V.
—t 20
Calibrated by Srw(c;,,{ T Approved by : /W’/{‘:’m :
( Mr. Sangtawan Natasat ) ( Mr. Warakorn Pookrak )
NKH Field Services Scientist (2) Field Services Supervisor

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



High Volume Air Sampler Calibration Worksheet

Project Site : Buayai Bio Power Co., Ltd. Barometric Pressure (mm Hg) : 740.1
Calibrate Location : Jaihilszansssuiiau (A4) Temperature ( °C) : 27.1
Calibrate Date : 19-Sep-25 High Volume ID : NKH_FS0052
CalibrationSheet No.: C-190925-NKH_FS0052 High Volume Model : TE-5170D
Calibrator ID: NKH_FS0044 High Volume S/N : 5855
Calibrator Model : TE-5028A Calibrator Slope : 1.61323
Calibrator S/N: 3681 Calibrator Intercept : -0.02332
Test No. Delta H,0 Qsta I': Chart Linear Regression
(inch) (m*/min) (CFM)
1 2.8 1.0433 42 Slope : 30.5869
2 3.6 1.1799 46 Intercept : 9.8758
3 4.6 1.3307 50 Correlation Coefficient : 0.9986
4 5.4 1.4398 54
5 6.4 1.5654 58
1(CFM)
65.4
y =30.587x +9.8758
0.0 T T T T T T T T T T T T T T T T T T T
0.0 0.5 1.0 1.5 2.0
Qstd (m3/min)
— &
" T Daratora. V.
. A
Calibrated by Srw(c;,,{ T Approved by : /W’/{‘:’m :
( Mr. Sangtawan Natasat ) ( Mr. Warakorn Pookrak )
NKH Field Services Scientist (2) Field Services Supervisor

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



ALS MULTIPOINT CALIBRATION REPORT

Calibration Date 2-Jul-25 Equipment Name NOx Analyzer
Manufacturer Teledyne API Model 200E
Serial No. 4378 Equipment ID BKK_FS0773
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.10 -0.90 -0.90 101.10 1.10 1.10
2 200.00 199.60 -0.40 -0.20 201.70 1.70 0.85
3 300.00 298.80 -1.20 -0.40 301.20 1.20 0.40
4 400.00 398.60 -1.40 -0.35 401.50 1.50 0.38
AVERAGE (%) -0.35 0.56

400

300

200

100

0 T T T T T T

0 100 200 300

Ideal —e—Actual NO —®— Actual NOx

400

Calibrated By

Approved By

=i

(MrJirawut Sakarn) ( Mr.Sarayuth  Jittranont )

Field Environmental Scientist (3) Assistant General Manager

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

ALS Laboratory Group
ISSUE DATE: 02/04/12




ALS MULTIPOINT CALIBRATION REPORT

Calibration Date 3-Jul-25 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. MB63MPX3 Equipment ID NKH_FS0082
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.10 -0.90 -0.90 101.30 1.30 1.30
2 200.00 198.50 -1.50 -0.75 201.50 1.50 0.75
3 300.00 298.70 -1.30 -0.43 301.40 1.40 0.47
4 400.00 398.50 -1.50 -0.38 402.00 2.00 0.50
AVERAGE (%) -0.47 0.62

400

300

200

100

0 T T T T T T

0 100 200 300

Ideal —e—Actual NO —®— Actual NOx

400

Calibrated By

Approved By

=i

(MrJirawut Sakarn) ( Mr.Sarayuth  Jittranont )

Field Environmental Scientist (3) Assistant General Manager

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

ALS Laboratory Group
ISSUE DATE: 02/04/12




ALS

MULTIPOINT CALIBRATION REPORT

Calibration Date 3-Jul-25 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. R2T8H8XTY Equipment ID NKH_FS0078
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.20 -0.80 -0.80 101.20 1.20 1.20
2 200.00 198.50 -1.50 -0.75 201.20 1.20 0.60
3 300.00 298.80 -1.20 -0.40 301.20 1.20 0.40
4 400.00 398.80 -1.20 -0.30 402.00 2.00 0.50
AVERAGE (%) -0.43 0.56

400

300

200

100

100

200

300

Ideal

—o— Actual NO

—i— Actual NOx

400

Calibrated By

( Mr.Jirawut

Sakarn )

Field Environmental Scientist (3)

Approved By

=i

( Mr.Sarayuth

Jittranont )

Assistant General Manager

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

ALS Laboratory Group
ISSUE DATE: 02/04/12




ALS MULTIPOINT CALIBRATION REPORT

Calibration Date 3-Jul-25 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. GE3G2AB Equipment ID NKH_FS0084
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error 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
2 200.00 198.50 -1.50 -0.75 201.10 1.10 0.55
3 300.00 298.60 -1.40 -0.47 301.40 1.40 0.47
4 400.00 398.20 -1.80 -0.45 402.00 2.00 0.50
AVERAGE (%) -0.47 0.58

400

300

200

100

0 T T T T T T

0 100 200 300

Ideal —e—Actual NO —®— Actual NOx

400

Calibrated By

Approved By

=i

(MrJirawut Sakarn) ( Mr.Sarayuth  Jittranont )

Field Environmental Scientist (3) Assistant General Manager

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

ALS Laboratory Group
ISSUE DATE: 02/04/12




ALS MULTIPOINT CALIBRATION REPORT

Calibration Date 3-Jul-25 Equipment Name S02 Analyzer
Manufacturer HORIBA Model APSA-370
Serial No. JVU4R449 Equipment ID NKH_FS0081
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
. CALIBRATION RESULTS
Point
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 99.20 -0.80 -0.80
2 200.00 198.90 -1.10 -0.55
3 300.00 298.50 -1.50 -0.50
4 400.00 398.20 -1.80 -0.45
AVERAGE (%) -0.44
400 o
300
200
100
0 T T T T T T T
0 100 200 300 400
Ideal —o— Autual
Calibrated By Approved By
(MrJirawut Sakarn) ( Mr.Sarayuth  Jittranont )
Field Environmental Scientist (3) Assistant General Manager

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

ALS Laboratory Group
ISSUE DATE: 02/04/12




ALS

MULTIPOINT CALIBRATION REPORT

Calibration Date 3-Jul-25 Equipment Name S02 Analyzer
Manufacturer HORIBA Model APSA-370
Serial No. SMWOLFJB Equipment ID NKH_FS0083
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
. CALIBRATION RESULTS
Point
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 98.80 -1.20 -1.20
2 200.00 198.50 -1.50 -0.75
3 300.00 298.90 -1.10 -0.37
4 400.00 398.70 -1.30 -0.33
AVERAGE (%) -0.51
400 o
300
200
100
0 T T T T T
0 100 200 300 400
Ideal —o— Autual

Calibrated By

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

Approved By

=i

( Mr.Sarayuth

Jittranont )

Assistant General Manager

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

ALS Laboratory Group
ISSUE DATE: 02/04/12




ALS

MULTIPOINT CALIBRATION REPORT

Calibration Date 3-Jul-25 Equipment Name S02 Analyzer
Manufacturer HORIBA Model APSA-370
Serial No. C6GMRUGP Equipment ID NKH_FS0079
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30

. CALIBRATION RESULTS

Point
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10

1 100.00 98.70 -1.30 -1.30

2 200.00 198.70 -1.30 -0.65

3 300.00 298.50 -1.50 -0.50

4 400.00 398.20 -1.80 -0.45

AVERAGE (%) -0.56

400 o

300

200

100

0 T T T T
0 100 200 300 400
Ideal —o— Autual

Calibrated By

( Mr.Jirawut

Sakarn )

Field Environmental Scientist (3)

Approved By

=i

( Mr.Sarayuth  Jittranont)
Assistant General Manager

ALS Laboratory Group

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




ALS

MULTIPOINT CALIBRATION REPORT

Calibration Date 3-Jul-25 Equipment Name S02 Analyzer
Manufacturer HORIBA Model APSA-370
Serial No. YKKOE3MP Equipment ID NKH_FS0085
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
. CALIBRATION RESULTS
Point
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 98.50 -1.50 -1.50
2 200.00 198.90 -1.10 -0.55
3 300.00 298.40 -1.60 -0.53
4 400.00 398.60 -1.40 -0.35
AVERAGE (%) -0.57
400 o
300
200
100
0 T T T T
0 100 200 300 400
Ideal —o— Autual

Calibrated By

( Mr.Jirawut

Sakarn )

Field Environmental Scientist (3)

Approved By

=i

( Mr.Sarayuth  Jittranont)
Assistant General Manager

ALS Laboratory Group

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




NAC

JIRANATEE ASSOCIATES CO,,LTD.

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

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

Bangkok 10600 (Thailand)
Tel: +6608680812
Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com

Web site: www.jiranatee.com

Page 1 of 2 Pages

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER
CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

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

Air speed measurement laboratory
Calibration services department.
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NSC-TISI=TIS 17025
CALIBRATION 0367

Certificate Number

CWS-011-67

CERTIFICATE OF CALIBRATION

: Cup anemometer
: Novalynx
: Sensor: WS-02F
Data logger: 110-WS-25DL-N
: Sensor: WSD-A5490
Data logger: A5490
: NKH_F50055
: Used item
+ ALS laboratory group (thailand) Co., Ltd.

104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang,

Khet Suan Luang, Bangkok 10250 Thailand.

110 May 2024
113 May 2024
113 May 2024

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

PLACE OF CALIBRATION

CALIBRATION CONDITIONS

Preconditioning
Measurement Condition

TABULATION OF RESULTS:

The table on next page give the measured values. ( J

Calibrated by:
[ Mr. Sorawit Thachalad

[ Miss littraporn Lertsomphol

Remark:

:23.0+3.0 e
255041510 %RH
: 1010+ 10 hPa

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

: Wind tunnel cross-section area’ 900
Wind direction frontal area® 100
Diameter of mounting |:|ipe3 -
Blockage ratio of test object' 0.111

: 24 hours at ambient conditions.

2
cm
cm’
mm

Calibration procedure:

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

Traceability:

This certificate provides a traceability of The
measurement to recognized the national
standards, and to realization of the international
system of units (SI) through the NIMT (National
Metrology Institute of Thailand) via Certificate
number: MW-0007-24 and MW-0055-23

Uncertainty of Measurement:

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

: The average values during measurement are (25.1) °C, (43.1) %RH and (1009.5) hPa.

-
v

NAC

| JIRANATEE ASSOCIATES CO.,LTD.

Approved signatory: ...................”.

Mr. Parinya Booncharoen
Calibration Department Manager

[ T T T

g

| J——
i REVIEW BY ...

Ll R SEE e

Ponafor,

oad

i

AL e T

1 3
Nozzle cross-section area of the wind tunnel q
) PR f v |
5 Projected cross-section area of the tested object include mounting pipe 'E APPROV ED BY LA 4 CELL e CEEEEELERE |
® Diameter of mounting pipe s
4 2.1 u
Ratio "to | B 1 / f 5
{ NEXT CAL. DATE ...\ 201 [ 27

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



Certificate Number

CWsS-011-67

Page 2 of 2 Pages

MEASUREMENT RESULTS

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

Ved Temp. wind tunnel Temp. room V! Error U (k=2)
(m/s) (°C) (°c) (m/s) (m/s) (m/s)
1.005 25.20 25.15 0.9 0.1 031
2.047 2512 25.15 1.8 -0.2 0.31
2.950 25.30 25.15 29 0.1 0.31
4,126 25.28 25.15 39 -0.2 0.31
4.92 25.26 25.15 5.0 0.0 0.31
5.97 24.82 25.15 6.0 0.0 0.31
6.97 25.20 2515 7.0 0.1 0.31
791 24.76 25.15 8.0 0.1 0.31
8.89 25.28 25.15 9.1 0.2 0.31
9.90 24,70 25.15 10.1 0.2 0.31
10.91 25.38 25.15 111 a2 0.31
11.93 24.66 25.15 121 0.2 0.31
12.94 25.40 25.15 13.1 032 0.31
13.94 24.80 25.15 14.2 03 0.31
14.87 25.36 25.15 151 0.3 0.36
15.88 25.02 25.15 16.2 03 0.36

Remark:

* Calibration results only count for the tested circumstances and environmental conditions during which calibration took place
SVeIacity of standard

! Velocity of Unit Under Calibration

PHOTO OF CALIBRATION SET-UP

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

***End of Certil%d—ﬁ fCalibration**
SV

! JIRANATEE ASSOCIATES CO.,LTD.
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JIRANATEE ASSOCIATES CO.,LTD.

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025

Jiranatee Associates Co., Ltd CALIBRATION 0367

63/14-15, 67/35-36

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

Tel: +6608680812

Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com

Web site: www.jiranatee.com

Wind direction measurement laboratory
Calibration services department.
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Certificate Number

CWD-011-67

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

MEASUREMENT ITEM : Wind Direction Sensor
MANUFACTURER : Novalynx
MODEL/TYPE : Sensor: WS-02F

Data logger: 110-WS-25DL-N
SERIAL NUMBER : Sensor: WSD- A5490

Data logger: A5490
ID NUMBER : NKH_FS0055
CONDITION AS-RECEIVED : Used item

CUSTOMER

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

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

RECEIVED DATE : 10 May 2024
MEASUREMENT DATE : 13 May 2024
ISSUE DATE 113 May 2024

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

Temperature 123.0+3.0 c
Relative Humidity :55.0+15.0 %RH
Atmospheric Pressure 11010+ 10 hPa

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

CALIBRATION CONDITION : Wind tunnel cross-section area’ 900 cm’
Wind direction frontal area’ 129 cm®
Diameter of mounting pipe’ = mm
Blockage ratio of test object‘ 0.143 [-]

Preconditioning : 24 hours at ambient conditions.

Measurement Condition

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

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

NAC

JIRANATEE ASSOCIATES CO.,LTD.

Remark:
! Nozzle cross-section area of the wind tunnel
g Projected cross-section area of the tested object include mounting pipe
3 Diameter of mounting pipe
4 o0
Ratio "to

Calibration procedure:

The wind direction sensor was calibrated against
Standard Rotary Encoder model: AX4009TS-
DMO04-P3-5-U0 in an close test-section of Eiffel-
type wind tunnel with 900 cm’ cross test section
area. The WI-CL-008 based on IEC 61400-12-1,
Wind energy generation systems.— Part 12-1:
Power performance measurements of electricity
producing wind turbines, March 2017 was used as
a calibration guideline.

Traceability:

This certificate provides a traceability of The
measurement to recognized the national
standards, and to realization of the international
system of units (Sl) through the NIMT (National
Metrology Institute of Thailand) via Certificate
number: DA-0036-23.

Uncertainty of Measurement:

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

: The average values during measurement are (24.1)°C, (40.8) %RH and (1008.3) hPa.

Approved SIBNatory: ... tuieeeseimseressses

Mr. Parinya Booncharoen
Calibration Department Manager

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

IN WRITING FROM THE LABORATORY



Certificate Number

CWD-011-67

Page 2 of 2 Pages

MEASUREMENT RESULTS °

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

Air speed Daa D Error U {i('-'-zj
m/s Degree (°) Degree (°) Degree (°) Degree (°)
0.000 0 0 .. 0.80
45.000 41 -4 : . 0.80
90.000 88 -2 0.80
5.02 135.000 131 -4 © 0.80
180.000 177 -3 0.80
225.000 225 0 | 0.80
270.000 274 i 4 ) 0.80
315.000 320 W5 ' 0.80

Remark:

* calibration results only count for the tested circumstances and environmental conditions during which calibration took place
* Direction of standard

" Direction of Unit Under Calibration

***End of Certificate of calibration***

- NAC

JIRANATTE ASSOCIATES CO.,LTD.
i
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JIRANATEE ASSOCIATES CO.,LTD.

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025

Jiranatee Associates Co.,Ltd CALIBRATION 0367

63/14-15, 67/35-36

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

Tel: +6608680812

Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com

Web site: www.jiranatee.com

Temperature measurement laboratory
Calibration services department.
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NSC —TISI=TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificate No. : CDT-081-67

MEASUREMENT ITEM : Data Logger with Temperature sensor

MANUFACTURER : Novalynx

MODEL/TYPE : 110-WS-25DL-N

SERIAL NUMBER : A5490

ID NUMBER : NKH_FS0055

CONDITION AS-RECEIVED : Used item

CUSTOMER : ALS laboratory group (thailand) Co., Ltd.

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

RECEIVED DATE 110 May 2024
MEASUREMENT DATE 113 May 2024

ISSUE DATE : 13 May 2024
ENVIRONMENTAL CONDITIONS:

Ambient condition in the laboratory are as follow:

Temperature :23.0+3.0 °C
Relative Humidity #55:0+15.0 %RH

NOTED: The certificate is valid only to the item calibrated on date and place of calibration.

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

{ J
Calibrated by: o N’}‘\{f"
[J'Mr. Serawit Thachalad Wr

[ Miss Jittraporn Lertsomphol JIRANATTE ASSOCIATES CO., LTD.
[J Miss Ruangrumpai Phoommit &

Approved signatory: ...........

Page 1 of 2 Pages

Calibration procedure:

The temperature calibration was done by
In-House calibration method as W/-CL-001
according to comparison method with standard
digital temperature indicator and standard
temperature probe. The temperature scale use
was based on ITS-90.

Traceability:

The measurement results are traceable to the
international "system of uwnits (SI) through
National Institute of Metrology Thailand (NIMT)
Certificate number: TT-0047-24, Certificate
number: ER-0101-23

Reference Used During Calibration:
1.Standard Temperature Probe

Model: STS-100 A500, Serial No.: 667682-09,
Due date: 26 Mar 2025

2. Digital Temperature Indicator

Model: DTI-1000-A MK Il Serial No.: 671407-
00591 Due date: 14 Sep 2024

Uncertainty of Measurement:

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

o

r. Parinya Booncharoen
Calibration Department Manager

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

IN WRITING FROM THE LABORATORY



NAC

JIRANATEE ASSOCIATES CO.,LTD.

Continuation of Certificate of Calibration Number CDT-081-67 Page 2 of 2 Pages
Result of Calibration: [ Without Adjustment [J with Adjustment
Calibration Range: 20°Cto40°C
Function:
Table 3: This equipment was connected with temperature sensor Model: HMP60 S/N: R3440767.
Dimension: Diameter 12 mm. Length 80 mm.
Immersion Depth Standard Reading UUC Reading Error Uncertainty
(mm) (a Q) (q ("c
70 20.056 19.7 -0.4 0.14
70 25.047 24.8 -0.3 0.16
70 30.034 29.7 -0.3 0.14
70 35.030 345 -0.5 0.099
70 40.011 39.5 -0.5 0.099

UUC*: Unit Under Calibration

Remark: 1. The reported uncertainty of measurement is 0.14, based on standard uncertainty multiplied by a coverage factor k=2.14
providing a level of confidence of approximately 95%.

2. The reported uncertainty of measurement is 0.16, based on standard uncertainty multiplied by a coverage factor k=2.21
providing a level of confidence of approximately 95%.

***End of Certificate of Calibration***

NAC

JIRANATTE ASSOCIATES CO..LTD



NAC

JIRANATEE ASSOCIATES CO.,LTD.

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

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

Bangkok 10600 (Thailand)

Tel: +6608680812

Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com
Web site: www.jiranatee.com

Certificate No. : CRT-007-67

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER
ID NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

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

Relative humidity and Air Temperature measurement laboratory

Calibration services department.

CERTIFICATE OF CALIBRATION

: Relative humidity with data logger
: Novalynx
: Data Logger: 110-WS-25DL-N

Sensor: HMP60

: Data Logger: A5490

Sensor: R3440767

: NKH_FS0055
: Used item
: ALS laboratory group (Thailand) Co., Ltd.

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

: 10 May 2024
: 13 May 2024
113 May 2024

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity

:23.0£3.0 €
155.0£15.0 %RH

NOTED: The certificate is valid only to the item calibrated on date and place of calibration.

TABULATION OF RESULTS:

The table on next page give the measured values.

Calibrated by:

[ Mr. Sorawit Thachalad
M Miss Jittraporn Lertsomphol
[J Miss Ruangrumpai Phoommit

CONAC

JIRANATEE ASSOCIATES CO., LTD.

Approved Signatory: ...l

Page 1 of 2 Pages

Calibration procedure:

The Relative humidity and ' Air Tempeérature
calibration was done ‘by. In-House calibration
method as WI-CL-009 and WI-CL-010 according to
comparison method with Standard Chilled Mirror
hygrometer with Temperature sensor and standard
Humidity generator chamber.

Traceability:

The measurements are traceable to the
international system’ of units (SI) through National
Institute of Metrology Thailand (NIMT). Certificate
number: TH-0079-23 and through Jiranatee
Associates Co., Ltd. Certificate number: CDT-001-67.

Uncertainty of Measurement:

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

Mr. Parinya Booncharoen
Calibration Department Manager

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

IN WRITING FROM THE LABORATORY



NAC

JIRANATEE ASSOCIATES CO.,LTD.

Continuation of Certificate of Calibration Number: CRT-007-67 Page 2 of 2 Pages

Measurement Results:

The results of calibration and associated measurement uncertainties are reported in the table below.

Result of Calibration: [ Without Adjustment [ with Adjustment

Table 1: The results of calibration of relative humidity at 30 are reported in table below.

Calibration Range:  20%RH to 80%RH

Air Temperature Standard Reading UuC Reading Error Uncertainty

("q) (%RH) {%RH) (%RH) +(%RH)
29.88 19.11 18.9 -0.2 0.40
29.91 49.74 495 -0.3 0.91
29.95 80.75 79.6 -1.2 14

UUC*: Unit Under Calibration

***End of Certificate of Calibration***

Qe

L IIRANATYE ASSOCIATES CO., LTD.
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Accredited calibration laboratory amms
JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017 NSC - TISI=TIS 17025
NSC-TISI-TIS 17025 CALIBRATION 0367

Jiranatee Associates Co.,Ltd CALIBRATION 0367
63/14-15, 67/35-36
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, Air speed measurement laboratory
Bangkok 10600(Thailand) Calibration services department.
Tel: +6608680812 Certificate Number

Mobile: +66863999453
E-mail: jnac-calibration@]jiranatee.com
Web site: www jiranatee.com CWS-018-67

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

MEASUREMENT ITEM : Cup anemometer Calibration procedure:
MANUFACTURER : Novalynx The Cup anemometer was calibrated against
MODEL/TYPE . Sensor: WS-02F Standard air velocity transducer model: 8455-12

and pitot tube with precision differential pressure

D r: 110-WS-25DL-N
o lomge R meter model: DPM2500 in an close test-section of

SERIAL NUMBER : Sensor: WSD-AS486 Eiffel-type wind tunnel with 900 cm’ cross test

Data logger: A5486 section area. The WI-CL-007 based on IEC 61400-
ID NUMBER + NKH_FS0053 12-1, Wind energy generation systems — Part 12-
CONDITION AS-RECEIVED : Used item 1: Power performance measurements of
CUSTOMER : ALS laboratory group (Thailand) Co., Ltd. electricity producing wind turbines, March 2017

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

Traceability:
RECEIVED DATE 110 Jun 2024 This certificate provides a traceability of The
MEASUREMENT DATE :27 Jun 2024 measurement to recognized the national
ISSUE DATE .27 Jun 2024 standards, and to realization of the international

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

ENVIRONMENTAL CONDITIONS: number: MW-0007-24 and MW-0055-23

Ambient condition in the laboratory are as follow:

Temperature 123.0+3.0 c Uncertainty of Measurement:
Relative Humidity 155.0£15.0 %RH The reported uncertainty of measurement is
Atmospheric Pressure 11010+ 10 hPa based on the standard uncertainty multiplied by a

coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
PLACE OF CALIBRATION : Eiffel-type wind tunnel of Jiranatee Associates Co., Ltd. of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement data - Guide to the

CALIBRATION CONDITIONS : Wind tunnel cross-section area® 500 em’ xptesslion.af nesREltE N MEGICMERE e
Wind direction frontal area® 100 cm’ ‘ % é ?
Diameter of mounting pipe’ = mm BREVIEW BY i aiiiGniesasidhsiiis
Blockage ratio of test object‘l 0.111 [-] ]

Preconditioning : 24 hours at ambient conditions.
Measurement Condition : The average values during measurement are (24.0) °C, {42.1) %RH and (1002.9) hPa. 2‘? /,] )
¢ MEXT CAL.DATE Saanialide

R SRR TR SR LSRR S L UEE R L 2 T

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

Calibrated by: i 7 i Approved Signatory: ... o el
I Mr. Sorawit Thachalad Y Mr. Parinya Booncharoen

[ Miss littraporn Lertsomphal - Calibration Department Manager
¥ ’
INA
] W

JIRANATEE ASSOCIATES CO.,LTD.

Remark:

* Nozzle ¢ross-section area of the wind tunnel

2 Projected cross-section area of the tested object include mounting pipe
? Diameter of mounting pipe

4 Ratio *to i

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



Certificate Number

CWs-018-67

Page 2 of 2 Pages

MEASUREMENT RESULTS :

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

Ved Temp. wind tunnel Temp. room Vi’ Error U (k=2)
(m/s) (°c) (°c) (m/s) (m/s) (m/s)
0.999 24.00 23.95 09 -0.1 0.31
2.016 23.92 23.95 1.8 -0.2 0.31
2.981 24.00 23.95 29 -0.1 0.31
4.100 24.00 23.95 39 -0.2 031
4.98 23.80 23.95 5.0 0.0 031
6.05 24.00 23.95 6.0 0.0 0.31
7.04 23.64 23.95 71 0.1 0.31
7.97 24.00 23.95 8.1 0.1 0.31
9.06 23.66 23.95 9.2 0.2 031
9.99 24,04 23.95 10.2 0.2 031
11.00 23.80 23,95 11.2 0.2 0.31
12.02 23.92 23.95 123 0.3 0.31
13.02 23.80 23.95 13.3 0.3 0.31
14.08 23.90 23.95 14.3 0.2 0.31
15.07 23.80 23.95 15.4 0.3 0.31
16.02 23.80 23.95 16.4 0.4 0.31

Remark:
* Calibration results only count for the tested circumstances and environmental conditions during which calibration took place

* Velocity of standard

" Velocity of Unit Under Calibration

PHOTO OF CALIBRATION SET-UP

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

(
![ ***End of Certifipate of Calitpratia e

NAC

ITRANATER ASSOCIATES CO.,LTD
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JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017 'a/,,,m\“\\‘
rehielidiad NSC - TISI - TIS 17025
Jiranatee Associates Co.,Ltd CALIBRAT'ON 0367
63/14-15, 67/35-36
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyali, Wind direction measurement laboratory
Bangkok 10600 (Thailand) Calibration services department.
Tel: +6608680812 Certificate Number
Mobile: +66863999453
E-mail: jnac-calibration@jiranatee.com
Web site: www.jiranatee.com CWD-018-67
Page 1 of 2 Pages
MEASUREMENT ITEM : Wind Direction Sensor Calibration procedure:
MANUFACTURER - Novalynx The wind direction sensor was calibrated against
MODEL/TYPE - Sensor: WS-02F Standard Rotary Encoder  model: AX4009TS-

DMO04-P3-5-U0 in an close test-section of Eiffel-
type wind tunnel with-900 cm’ cross test section
area. The WI-CL-008 based on IEC 61400-12-1,

Data logger: 110-W5-25DL-N
: Sensor: WSD-A5486
Data logger: A5486

SERIAL NUMBER

ID NUMBER
CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

: NKH_FS0053

: Used item

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

:10Jun 2024
127 Jun 2024
127 Jun 2024

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

PLACE OF CALIBRATION

CALIBRATION CONDITION

Preconditioning
Measurement Condition

TABULATION OF RESULTS:

7231013.0 e
:55.0+£15.0 %RH
11010+ 10 hPa

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

: Wind tunnel cross-section area’ 900 cm’
Wind direction frontal area® 129 cm®
Diameter of mounting pipe3 - mm
Blockage ratio of test Dhject‘ 0.143 [-]

: 24 hours at ambient conditions.

Wind energy generation systems. — Part 12-1:
Power performance measurements of electricity
producing wind turbines, March 2017 was used as
a calibration guideline.

Traceability:

This certificate provides o traceability of The
measurement  to recognized the national
standards, and to realization of the international
system of units (SI) through the NIMT (National
Metrology Institute of Thailand) via Certificate
number: DA-0036-23.

Uncertainty of Measurement:

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

: The average values during measurement are (23.9)°C, (51.0) %RH and (1005.9) hPa.

The table on next page give the measured values.

Calibrated by:
Mr. Sorawit Thachalad

[ Miss littraporn Lertsomphol

Remark:

! Nozile crass-section area of the wind tunnel

‘I‘[' i Approved signatory: ..........4....

-

) ). »
NAC *

JIRANATEE ASSOCIATES CO.,LTD.

¢ Projected cross-section area of the tested ohject include mounting pipe

* Diameter of mounting pipe
7 e
Ratio "to

Calibration Department Manager

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

IN WRITING FROM THE LABORATORY



Certificate Number

CWD-018-67

Page 2 of 2 Pages

MEASUREMENT RESULTS °

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

Air speed D’uq Dy Error U ﬂr:_-;)

mfs Degree (°) Degree (°) Degree (%) Dggi‘&é (5)
45.000 42 3 . <080
90.000 87 3 N, om0
135.000 132 3 q.sd

- 180.000 179 41 0.80
225.000 225 0 | 0.80
270.000 272 g2 £ % 0.80
315.000 318 s & B 0.80
360.000 359 -1 0.80

Remark:

* calibration results only count for the tested circumstances and environmental conditions during which calibration took place
* Direction of standard

" Direction of Unit Under Calibration

***End of Certificate of Calibration***

]
)
NAC

1 JIRANATEE ASSOCIATES CO.,LTD, |
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Accredited calibration laboratory

JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017
liranatee Associates Co.,Ltd NSC-TISI-TIS 17025
63/14-15, 67/35-36 CALIBRATION 0367

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

Tel: +6608680812

Mobile: +66863999453

Pressure measurement laboratory
Calibration services department.

CALIBRATION 0367

E-mail: jnac-calibration@jiranatee.com
Web site: www.jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No. : CPR-008-67 Page 1 of 2 Pages

Calibration procedure:

The Digital barometer was calibrated against
Digital pressure calibrator. The WI-CL-003
was used as a calibration guideline.

MEASUREMENT ITEM : Digital barometer
MANUFACTURER : Novalynx
MODEL/TYPE : Sensor: 110-WS-25BP

Data logger: 110-WS-25DL-N
: Sensor: BP-A5486

Data logger: A5486

SERIAL NUMBER Traceability:

The measurement results are traceable to

ID NUMBER : NKH_FS0053 the international system of units (SI) through
CONDITION AS-RECEIVED : Used item the NIMT (National Metrology Institute of
CUSTOMER : ALS laboratory group (Thailand) Co., Ltd. Thailand) via Certificate number: MP-0009-24

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

Uncertainty of Measurement:
The reported uncertainty of measurement is
based on the standard uncertainty multiplied

RECEIVED DATE -10Jun 2024 by a coverage factor k=2, Which for a normal
MEASUREMENT DATE - 27 Jun 2024 distribution corresponds to a coverage
ISSUE DATE - 27 Jun 2024 probability of approximately 95%. The

standard uncertainty has been determined in
accordance with the GUM ‘Evaluation of
measurement data - Guide to the expression
of uncertainty in measurement’

CONDITION OF THIS RESULT OF CALIBRATION:
1. Reference Standard Instrument:

Instrument Model Serial No.

4100126P

Certificate No. Due Date

Absolute Pressure Transducer CPG2500 MP-0009-24 27 Dec 2024

1. Calibration effort for calibration sequence B

2. The UUC* was installed in vertical orientation above reference standard instrument and center of UUC* was used as the reference level.
3. Calibration conditions:
4, Condition : M Normal 1 Abnormal

Pressure transmitting medium : Air

/0 (20°C, 1 bar) : 1119 kg/m’®

Homs :(55+15) %

iy Ha3#8) °c

Pamb : (1010+10) mbar

5. The certificate is valid only to the item calibrated on date and place of calibration

Calibrated by:
M Mr. Sorawit Thachalad
[1 Miss Jittraporn Lertsomphol

NAC ' Approved signatory: ...............,
Mr.

TTRANATEE ASSOCIATES CO. LD

Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY
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JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017 el W
Jiranatee Associates Co,,Ltd i o e
! ION
63/14-15, 67/35-36 A EApRAI e CALIBRATION 0367
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai,
Bangkok 10600 (Thailand) Pressure measurement laboratory

Tel: +6608680812

Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com
Web site: www.jiranatee.com

Calibration services department.

CERTIFICATE OF CALIBRATION

Certificate No. : CPR-008-67 Page 2 of 2 Pages
MEASUREMENT RESULTS : [J Without adjustment ¥ With adjustment
CALIBRATION IN THE RANGE OF : 950 mbar to 1050 mbar

The results of calibration and associated measurement uncertainties are reported in the table below.

STD uuc* Error Uncertainty (k=2)
(mbar) (mbar) (mbar) {mbar)
950.06 951.0 09 0.37
970.06 970.6 0.6 0.39
990.09 990.3 0.2 0.37
1010.05 1009.8 -0.3 0.37
1030.03 1029.3 -0.7 0.39
1050.06 1048.7 -1.3 0.37

Note: UUC* Unit Under Calibration
: To convert the result in report unit to Pa should be multiply by 100

*End of certificate*

NAC
TIRANATEE ASSOCIATES CO., LTD




NAC

JIRANATEE ASSOCIATES CO.,LTD.

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

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

Bangkok 10600 (Thailand)

Tel: +6608680812

Maobile: +66863999453

E-mail: jnac-calibration@jiranatee.com
Web site: www.jiranatee.com

Certificate No. : CDT-105-67

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

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

Temperature measurement laboratory
Calibration services department.

NSC —TISI = TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

: Data Logger with Temperature sensor

: Novalynx

: 110-WS-25DL-N

: A5486

: NKH_FS0053

: Used item

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

: 10 Jun 2024
127 Jun 2024
127 Jun 2024

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity

:23.0£3.0 ‘G
:55.0+15.0 %RH

NOTED: The certificate is valid only to the item calibrated on date and place of calibration.

TABULATION OF RESULTS:

The table on next page give the measured values.

Calibrated by:
[} Mr. Sorawit Thachalad
¥ Miss Jittraporn Lertsomphol

] Miss Ruangrumpai Phoommit

) .z
NAC ™

JIRANATEE ASSOCIATTS CO,,LTD.

Approved signatory: .......#

Page 1 of 2 Pages

Calibration procedure:

The temperature calibration was done by
In-House calibration method as WI/-CL-001
according to comparison method with standard
digital temperature indicatar and standard
temperature probe. The temperature scale use
was based on ITS-90.

Traceability:

The measurement results are traceable to the
international "system of units (SI) through
National Institute of Metrology Thailand (NIMT)
Certificate number: TT-0047-24, Certificate
number: ER-0101-23

Reference Used During Calibration:
1.Standard Temperature Probe

Model: 5TS-100 A500, Serial No.: 667682-09,
Due date: 26 Mar 2025

2. Digital Temperature Indicator

Model: DTI-1000-A MK I, Serial No.: 671407-
00591 Due date: 14 Sep 2024

Uncertainty of Measurement:

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

Mr. Parinya Booncharoen
Calibration Department Manager

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

IN WRITING FROM THE LABORATORY



NAC

JIRANATEE ASSOCIATES CO.,LTD.

Continuation of Certificate of Calibration Number CDT-105-67

Result of Calibration: [ Without Adjustment

Calibration Range: 20°Cto 40°C

Function:

Table 3: This equipment was connected with temperature sensor Model: HMP60 S/N: R3140638.

[J with Adjustment

Dimension: Diameter 12 mm. Length 80 mm.

Page 2 of 2 Pages

Immersion Depth Standard Reading UUC Reading Error Uncertainty
(mm) () () Q) (q
80 20.054 19.9 -0.2 0.099
80 25.052 24.9 -0.2 0.099
80 30.046 29.9 -0.1 0.099
80 35.035 34.8 -0.2 0.099
80 40.043 39.8 -0.2 0.095

UUC*: Unit Under Calibration

***End of Certificate of Calibration***

NAC ™

JIRANATYE ASSOCIATES CO.,LTD.
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JIRANATEE ASSOCIATES CO.,LTD.

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

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

Bangkok 10600 (Thailand)

Tel: +6608680812

Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com
Web site: www.jiranatee.com

Certificate No. : CRT-017-67

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER
1D NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

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

Relative humidity and Air Temperature measurement laboratory

Calibration services department.

CERTIFICATE OF CALIBRATION

: Relative humidity with data logger
: Novalynx
: Data Logger: 110-WS-25DL-N

Sensor: HMP60

: Data Logger: A5486

Sensor: R3140638

: NKH_FS0053
: Used item
: ALS laboratory group (Thailand) Co., Ltd.

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

: 10 Jun 2024
127 Jun 2024
127 Jun 2024

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity

3230330 i ¢
:55.0+15.0 %RH

NOTED: The certificate is valid only to the item calibrated on date and place of calibration.

TABULATION OF RESULTS:

The table on next page give the measured values.

Calibrated by:

[ Mr. Sorawit Thachalad
¥ Miss Jittraporn Lertsomphol
[ Miss Ruangrumpai Phoommit

.

] -

TIRANATEE ASSOCIATTES CO.,LTD

Approved signatory: ...............4

Page 1 of 2 Pages

Calibration procedure:

The Relative humidity and Air Temperature
calibration was done ‘by In-House calibration
method as WI-CL-009 and WI-CL-010 according to
comparison method with Standard. Chilled Mirror
hygrometer with Temperature sensor and standard
Humidity generator chamber.

Traceability:

The measurements are traceable to the
international system of units (SI) through National
Institute of Metrology Thailand (NIMT). Certificate
number: TH-0079-23 and through Jiranatee
Associates Co., Ltd. Certificate number: CDT-001-67.

Uncertainty of Measurement:

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

Mr. Parinya Booncharoen
Calibration Department Manager

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

IN WRITING FROM THE LABORATORY



NAC

JIRANATEE ASSOCIATES CO.,LTD.

Continuation of Certificate of Calibration Number: CRT-017-67

Measurement Results:

The results of calibration and associated measurement uncertainties are reported in the table below.

Result of Calibration:  [¥] Without Adjustment [J with Adjustment

Table 1: The results of calibration of relative humidity at 30 °C are reported in table below.

Calibration Range:  20%RH to 80%RH

Page 2 of 2 Pages

Air Temperature Standard Reading UUC Reading Error Uncertainty
(‘c) (%RH) (%RH) (%RH) +(%RH)
29.80 19.61 17.7 -2.0 0.83
29.81 50.49 48.1 -2.3 18
29.81 81.74 78.9 -2.8 23

UUC*: Unit Under Calibration

***End of Certificate of Calibration***

29
Y

Aot

JHRANATEE ASSOCIATES CO., LTD.




63/14-15,67/36-36, Soi Petchkasem7,7/1, Petchkasem Rd,
C Watthapra, Bangkokyai,Bangkok 10600 Thailand.
NA, o Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com

CALIBRATION REPORT

Calibration Number: RG-01072024
Page 1 of 2 Pages

Measurement Item : Rain gauge with data logger

Manufacturer : Data logger: Novalynx
: Rain gauge: Novalynx

Model/Type : Data logger: 110-WS8-25DL-N
: Rain gauge: 110-WS-286RG

Serial Number . Data logger: A5486
: Rain gauge: RG-A5486

ID NO : NKH_FS0063

Customer : ALS laboratory group (Thailand) co., ltd.

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

environmental Condition:

The measurement was carried out in an ambient temperature of (26+3)°C, and relative humidity of (60x185)%.

Measurement Method:

The Rain gauge, Unit Under Calibration (UUC) was calibrated by Precision reference bottle with flow adjuster at low rate 0.6
mm per minute or 1 tipping every 20 seconds. The tipping number was determined by procedures below.
1. Obtain rain gauge inlet area:

Rain gauge precise diameter in cm = Diameter/2 = R (radius)

Rain gauge area= R*R*3.14 (UUC diameter=20.3 cm, UUC radius=10.16 cm)

Rain gauge area= 323.6 cm’.

2. Obtain theoretical correct rain gauge answer (number of tippings) using 323.6 cm’ inlet area and 0.5 L of rain.
a) 10,000 cmq / 323.6 cm’ inlet area = 30.90 (rain gauge area = 1/30.90 of square meter)
b) 30.20 * 0.5 L volume=1545 mm (mm of rain over 1 m° surface) 500 ml of rain volume on the rain
gauge area = 1548 mm of rain.

c) Number of lipping=16.45 / 0.26 mm= 62 tippings.

Note: Rain gauge is fully cleaned and leveling prior the calibration performed.

Measurement Date : Jun 27, 2024
Issued Date : Jun 27, 2024

Performed by o NAC " Rhpproved Signatory........

[ Mr. Sorawit Thachalad
JIRANATEE ASSOCIATES CO JLTD.

Mr. Parinya Booncharoen
M Miss Jittraporn Lertsomphol

Calibration Department Manager

THIS CALIBRATION REFPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSIONFOR

to}

REPRODUCTION HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY.



63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

Continuation of Calibration of Calibration Number Calibration Number: RG-01072024

Page 2 of 2 Pages

Result of Calibration: [ Without Adjustment L with Adjustment.
The results of calibration are reported in table below.

Quantity of H,O . o - L
(0 Determined Tipping Tipping count Acceptable Tipping count
500 62 63 60 - 64
500 62 64 60 - 64
500 62 64 60 - 64
500 62 63 60 - 64
500 62 63 60 - 64

Remark: The procedure is made to verify the correct reading of the Unit under Calibration rain gauge when a precise volume of
water falls into its cone. We suggest that the number of lipping should be within +2% different from the 62 tipping (correct
range: 60-64 tipping) it means that the rain gauge meels the manufacturer acceptable limit

***cnd of calibration report®**

F
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NAC
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Accredited calibration laboratory MM
JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017 NSC-TISI-TIS 17025
NSC-TISI-TIS 17025 CALIBRATION 0367

Jiranatee Associates Co.,Ltd CALIBRATION 0367
63/14-15, 67/35-36
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, Air speed measurement laboratory
Bangkok 10600 (Thailand) Calibration services department.

Tel: +6608680812

Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com
Web site: www.jiranatee.com CWSs-019-67

CERTIFICATE OF CALIBRATION

Certificate Number

Page 1 of 2 Pages

MEASUREMENT ITEM : Cup anemometer Calibration procedure:
MANUFACTURER - Novalynx The Cup c:.memorrfeter was calibrated against
MODEL/TYPE . Sensor: WS-02F Stand?rrd air veic?caty tm‘n’sducgr mod{zl: 8455-12
Data logger: 110-WS-25DL-N and pitot tube with precision differential pre.ssure
meter model: DPM2500 in an close test-section of
SERIAL NUMBER »Sensor: WSD-AS4BR Eiffel-type wind tunnel with 900 cm’ cross test
Data logger: A5488 section area. The WI-CL-007 based on IEC 61400-
ID NUMBER : NKH_Fs0054 12-1, Wind energy generation systems — Part 12-
CONDITION AS-RECEIVED : Used item 1: Power performance measurements of
CUSTOMER : ALS laboratory group (Thailand) Co., Ltd. electricity producing wind turbines, March 2017

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

Traceability:
RECEIVED DATE 10 Jun 2024 This certificate provides a traceability of The
MEASUREMENT DATE 127 Jun 2024 measurement to recognized the national
ISSUE DATE - 27 Jun 2024 standards, and to realization of the international

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

ENVIRONMENTAL CONDITIONS: number: MW-0007-24 and MW-0055-23

Ambient condition in the laboratory are as follow:

Temperature 123.0£3.0 c Uncertainty of Measurement:

Relative Humidity 155.0%15.0 %RH The reported uncertainty of measurement s
Atmospheric Pressure 1101010 hPa based on the standard uncertainty multiplied by a

coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
PLACE OF CALIBRATION : Eiffel-type wind tunnel of Jiranatee Associates Co., Ltd. of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement data - Guide to the

CALIBRATION CONDITIONS : Wind tunnel cross-section area’ 900 cm? exression o uncertointy Inineasurement’
Wind direction frontal area® 100 cm’ é % q ?
Cimete of moining o’ o wevewey . Haakmn £
Blockage ratio of test object” 0.111 [-] i

ADDDAVER BY
ANV L..D oy

Preconditioning : 24 hours at ambient conditions. ;
Measurement Condition : The average values during measurement are (23.8) "C, (43.0) %RH and (1003:4) hPa.
TABULATION OF RESULTS:

The table on next page give the measured values.

Calibrated by: Approved Signatory: ... .Ze. X i
¥ Mr. Sorawit Thachalad . Mr. Parinya Booncharoen

[ Miss littraporn Lertsomphol * Calibration Department Manager
NAC
T\

¢+ JIRANATLE ASSOCIATES CO., LTD.*

Remark:
! Nozzle eross-section area of the wind tunnel
£ Projected cross-section area of the tested object include mounting pipe
? Diameter of mounting pipe
4 2.1
Ratio "to

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



Certificate Number

CWSs-019-67

Page 2 of 2 Pages

MEASUREMENT RESULTS °

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

Vid: Temp. wind tunnel Temp. room Vi Error U (k=2)
(m/s) {’c) {’c) (m/s) (m/s) (m/s)
0.988 23.82 23.80 0.9 -0.1 0.31
2.019 23.82 23.80 1.8 -0.2 0.31
3.013 23.70 23.80 29 -0.1 0.31
4,120 23.74 23.80 39 -0.2 0.31
4,98 23.60 23.80 5.0 0.0 031
6.04 23.98 23.80 6.0 0.0 031
7.06 23.50 23.80 T 0.0 031
7.98 23.96 23.80 8.0 0.0 0.31
9.06 23.50 23.80 9.2 0.1 031
9.98 23.82 23.80 10.2 0.2 0.31
11.01 23.58 23.80 11.2 0.2 031
12.01 23.72 23.80 12.2 0.2 031
12.99 23.60 23.80 32 0.2 0.31
14.06 23.60 23.80 14.3 0.2 0.33
15.07 23.60 23.80 15.3 0.2 0.31
16.00 23.56 23.80 16.2 0.2 0.31

Remark:
* calibration results only count for the tested circumstances and environmental conditions during which calibration took place

“ Velocity of standard
" Velocity of Unit Under Calibration

PHOTO OF CALIBRATION SET-UP

i

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

-

i
***End of Certificate of Calibration™***

NAC

JIRANATEE ASSOCIATES CO., LTD
M
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JIRANATEE ASSOCIATES CO.,LTD.

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

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

Bangkok 10600(Thailand)
Tel: +6608680812
Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com

Web site: www.jiranatee.com

Page 1 of 2 Pages

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER
ID NUMBER

CONDITION AS-RECEIVED
CUSTOMER

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

Wind direction measurement laboratory
Calibration services department.

\\\“\“[”I”/,,
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NSC—TISI-TIS 17025
CALIBRATION 0367

Certificate Number

CWD-019-67

CERTIFICATE OF CALIBRATION

: Wind Direction Sensor
: Novalynx
: Sensor: WS-02F
Data logger: 110-WS-25DL-N
: Sensor: WSD-A5488
Data logger: A5488
: NKH_FS0054
: Used item
: ALS laboratory group (Thailand) Co., Ltd.

Calibration procedure:

The wind direction sensor was calibrated against
Standard Rotary Encoder model: AX4009TS-
DMO04-P3-5-U0 in an close test-section of Eiffel-
type wind tunnel with-900 cm’ ¢ross test section
area. The WI-CL-008 based on IEC 61400-12-1,
Wind energy generation systems - Part 12-1:
Power performance measurements of electricity
producing wind turbines, March 2017 was used as
a calibration guideline.

104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang,

Khet Suan Luang, Bangkok 10250 Thailand. Traceability:

This certificate provides a traceability of The

RECEIVED DATE 110 Jun 2024 measurement to recognized the national
MEASUREMENT DATE :27 Jun 2024 standards, and to realization of the international
ISSUE DATE 127 Jun 2024 system of units (Sl) through the NIMT (National

Metrology Institute of Thailand) via Certificate

ENVIRONMENTAL CONDITIONS: number: DA-0036-23.

Ambient condition in the laboratory are as follow:
Uncertainty of Measurement:

123.0+3.0 €
;eal'nﬁera':ure_d_t .55.0 tis 0 %RH The reported uncertainty of measurement is
B u.ml "y e g based on the standard uncertainty multiplied by a
Atmaspheric Pressure 11010+ 10 hPa

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

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

CALIBRATION CONDITION : Wind tunnel cross-section area’ 900 cm’
Wind direction frontal area’ 129 cm’
Diameter of mounting pipe3 - mm
Blockage ratio of test object’ 0.143 [-]

: 24 hours at ambient conditions.
: The average values during measurement are (24.0)°C, (51.8) %RH and (1006.0) hPa.

Preconditioning
Measurement Condition

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

Calibrated by:
[ Mr. Sorawit Thachalad
[ Miss littraporn Lertsomphol

Approved Signatory: ... LNl e
3 . Mr. Parinya Booncharoen
“’$ Calibration Department Manager
NAC ~

JIRANATEE ASSOCIATES CO., LTD.

Remark:
5 Nozzle cross-section area of the wind tunnel
? Projected cross-section area of the tested object include mounting pipe
? piameter of mounting pipe
4 g1
Ratio " to

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



Page 2 of 2 Pages

MEASUREMENT RESULTS °

Certificate Number

CWD-019-67

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

Air speed D'

D e Error Ufk=2),
m/s Degree (°) Degree (%) Degree (°) Desli!e"”] .
45.000 41 -4 080
90.000 87 -3 0.80 _'
135.000 133 -2 0.80
502 180.000 180 0 0.80
225.000 227 0.80
270.000 273 0.80
315.000 318 0.80
360.000 359 -1 0.80

Remark:

* calibration results only count for the tested circumstances and environmental conditions during which calibration took place i

" Direction of standard

" Direction of Unit Under Calibration

***End of Certiﬁcaté—ofﬁéllbratiun"*
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JIRANATTE ASSOCIATES CO.,LTD.




NAC

JIRANATEE ASSOCIATES CO.,LTD.

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

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

Bangkok 10600 (Thailand)

Tel: +6608680812

Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com
Web site: www.jiranatee.com

Certificate No. : CDT-106-67

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

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

Temperature measurement laboratory

Calibration services department.
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NSC—TISI=TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

: Data Logger with Temperature sensor

: Novalynx

: 110-WS-25DL-N

: A5488

: NKH_FS0054

: Used item

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

110 Jun 2024
127 Jun 2024
127 Jun 2024

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity

NOTED: The certificate is valid only to the item calibrated on date and place of calibration.

TABULATION OF RESULTS:

:23.0+£3.0 €
:55.0£15.0 %RH

The table on next page give the measured values.

Calibrated by:

' Mr. Serawit Thachalad

Miss Jittraporn Lertsomphol
[ Miss Ruangrumpai Phoommit

] &
NAC

TIMANATEE ASSOCIATES CO.,LTD.

Approved signatory: .............

Page 1 of 2 Pages

Calibration procedure:

The temperature calibration was done by
In-House calibration method ~as WI/-CL-001
according to comparison method with standard
digital temperature indicator .ahd standard
temperature probe. The temperature scale use
was based on ITS-90.

Traceability:

The measurement results are traceable to the
international “system of units (SI) through
National Institute of Metrology Thailand (NIMT)
Certificate number: TT-0047-24, Certificate
number: ER-0101-23

Reference Used During Calibration:
1.Standard Temperature Probe

Model: STS-100 A500, Serial No.: 667682-09,
Due date: 26 Mar 2025

2. Digital Temperature Indicator

Model: DTI-1000-A MK Il, Serial No.: 671407-
00591 Due date: 14 Sep 2024

Uncertainty of Measurement:

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

r. Parinya Booncharoen
Calibration Department Manager

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

IN WRITING FROM THE LABORATORY



NAC

JIRANATEE ASSOCIATES CO.,LTD.
Continuation of Certificate of Calibration Number CDT-106-67 Page 2 of 2 Pages

Result of Calibration: [ Without Adjustment [J with Adjustment
Calibration Range: 20°Cto40°C
Function:

Table 3: This equipment was connected with temperature sensor Model: HMP60 S/N: R3140637.
Dimension: Diameter 12 mm. Length 80 mm.

Immersion Depth Standard Reading UUC Reading Error Uncertainty
(mm) Q) Q) (Q (Q
80 20.054 19.8 -0.3 0.099
80 25.051 24.8 -0.3 0.099
80 30.046 29.8 -0.2 0.099
80 35.034 34.7 -0.3 0.099
80 40.043 39.7 -0.3 0.099

UUC*: Unit Under Calibration

***End of Certificate of Calibration***

TRANATEE ASSOCIATES CO., LD




NAC

JIRANATEE ASSOCIATES CO.,LTD.

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

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

Bangkok 10600(Thailand)

Tel: +6608680812

Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com
Web site: www jiranatee.com

Certificate No. : CRT-018-67

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER
ID NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

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

Relative humidity and Air Temperature measurement laboratory

Calibration services department.

CERTIFICATE OF CALIBRATION

: Relative humidity with data logger
: Novalynx
: Data Logger: 110-WS-25DL-N

Sensor: HMPG0

: Data Logger: A5488

Sensor: R3140637

: NKH_FS0054
: Used item
: ALS laboratory group (Thailand) Co., Ltd.

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

110 Jun 2024
127 Jun 2024
127 Jun 2024

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity

:23.0+3.0 C
:55.0+15.0 %RH

NOTED: The certificate is valid only to the item calibrated on date and place of calibration.

TABULATION OF RESULTS:

The table on next page give the measured values.

Calibrated by:

[ Mr. Sorawit Thachalad
1 Miss littraporn Lertsomphol
[J Miss Ruangrumpai Phoommit

Approved signatory: .........4 /.

Page 1 of 2 Pages

Calibration procedure:

The Relative humidity and Air Tempeérature
calibration was done ‘by In-House calibration
method as WI-CL-009 and WI-CL-010 according to
comparison methed with Standard. Chilled Mirror
hygrometer with Temperature sensor and standard
Humidity generator chamber.

Traceability:

The measurements are traceable to the
international system of units (SI) through National
Institute of Metrology Thailand (NIMT). Certificate
number: TH-0079-23 and through lJiranatee
Associates Co., Ltd. Certificate number: CDT-001-67.

Uncertainty of Measurement:

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

Mr. Parinya Booncharoen
Calibration Department Manager

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

IN WRITING FROM THE LABORATORY



NAC

JIRANATEE ASSOCIATES CO.,LTD.

Continuation of Certificate of Calibration Number: CRT-018-67 Page 2 of 2 Pages

Measurement Results:
The results of calibration and associated measurement uncertainties are reported in the table below,
Result of Calibration: Y] Without Adjustment [J with Adjustment

Table 1: The results of calibration of relative humidity at 30 °C are reported in table below.
Calibration Range:  20%RH to 80%RH

Air Temperature Standard Reading UUC Reading Error Uncertain
(o) (%RH) (%RH) (%RH) +(%RH)
29.80 19.61 179 -1.7 0.83
29.80 50.46 48.0 -2.5 18
29.81 81.70 78.7 -3.0 23

UUC*: Unit Under Calibration

***End of Certificate of Calibration***

w Uy

NAC

I TIRANATEE ASSCEIATES CO.,LTD.




NAC Accredited calibration laboratory

JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017
NSC-TISI-TIS 17025

Jiranatee Associates Co.,Ltd CALIBRATION 0367

63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, Air speed measurement laboratory
Bangkok 10600 (Thailand) Calibration services department.
Tel: +6608680812

Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com

Web site: www.jiranatee.com

\\\\\l ul,

(

,,w//?\\\\\\\
nmn L

NSC = TISI = TIS 17025
CALIBRATION 0367

Certificate Number

CWS-029-68

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

MEASUREMENT ITEM : Cup anemometer
MANUFACTURER : Novalynx
MODEL/TYPE : Sensor: WS-02F
Data logger: 110-WS-25DL-N
SERIAL NUMBER : Sensor: WSD-A5546
Data logger: A5546
ID NUMBER : NKH_FS0056
CONDITION AS-RECEIVED : Used item
CUSTOMER : ALS laboratory group (Thailand) Co., Ltd.

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

RECEIVED DATE : 04 Sep 2025
MEASUREMENT DATE : 05 Sep 2025
ISSUE DATE : 08 Sep 2025

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

Temperature 123.0+3.0 c Uncertainty of Measurement:
Relative Humidity :55.0+15.0 %RH The reported uncertainty of measurement is
Atmospheric Pressure 11010+ 10 hPa based on the standard uncertainty multiplied by a
coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
PLACE OF CALIBRATION : Eiffel-type wind tunnel of Jiranatee Associates Co., Ltd. of approximately 95%. The stondard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement data - Guide to the
CALIBRATION CONDITIONS : Wind tunnel cross-section area’ 900 em’ expression of uncertainty in measurement’
Cup anemometer frontal area’ 100 cm’
Diameter of mounting pipe’ 5 mm
Blockage ratio of test object’ 0.111 [-] REVIEW BY ......2. 0727&ene 1 ...
Preconditioning : 24 hours at ambient conditions. APPROVED BY
Measurement Condition : The average values during measurement are (23.8) °C, (44.1) %RH and (1004.0) hPa.
NEXT CAL DATE05/03/27 ........
TABULATION OF RESULTS:

The table on next page give the measured values.

Calibration procedure:

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

Traceability:

This certificate provides a traceability of The
measurement to recognized the national
standards, and to realization of the international
system of units (SI) through the NIMT (National
Metrology Institute of Thailand) via Certificate
number: MW-0019-25 and MW-0065-24

Calibrated by: Approved signatory: ...

[¥] Mr. Sorawit Thachalad NAF
[ Miss littraporn Lertsomphol N

JIRANATYE ASSOCIATYES CO.,LTD.

Remark:

! Nozzle cross-section area of the wind tunnel

2 Projected cross-section area of the tested object include mounting pipe
? Diameter of mounting pipe

*Ratio “to

Mr. Parinya Booncharoen
Calibration Department Manager

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

IN WRITING FROM THE LABORATORY


warakorn.pookrak
Next cal


Certificate Number

CWS-029-68

Page 2 of 2 Pages

MEASUREMENT RESULTS °

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

Vied Temp. wind tunnel Temp. room Vuse Error U (k=2)
{m/s) (°c) (°c) (m/s) (m/s) (m/s)
1.000 23.68 23.75 0.9 -0.1 0.31
2.241 23.78 23.75 21 -0.1 0.31
3.068 23.70 23.75 3.0 -0.1 0.31
4,244 23.68 23.75 4.1 -0.1 0.31
4,94 23.54 23.75 5.0 0.1 0.31
6.01 24.10 23.75 6.1 0.1 0.31
7.01 23.22 2375 7.1 0.1 0.31
8.01 24.06 23.75 8.2 0.2 0.31
9.01 23.26 23.75 9.2 0.2 0.31
10.01 23.80 23.75 10.2 0.2 0.38
11.01 23.44 23.75 11.2 0.2 0.31
11.99 23.50 23.75 123 0.3 0.33
12.99 23.50 23.75 133 0.3 0.34
14.03 23.50 23.75 14.3 0.3 0.34
15.01 23.50 23.75 15.3 0.3 0.37
16.01 23.50 23.75 16.4 0.4 0.35

Remark:
® calibration results only count for the tested circumstances and environmental conditions during which calibration took place

* Velocity of standard

" Velocity of Unit Under Calibration

PHOTO OF CALIBRATION SET-UP

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

**¥End of Certificatdfof Calibration***

NAC

i JIRANATEE ASSOCIATYS CO. LTD.




NAC

JIRANATEE ASSOCIATES CO.,LTD.

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

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

Bangkok 10600 (Thailand)
Tel: +6608680812
Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com

Web site: www._jiranatee.com

Page 1 of 2 Pages

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER
CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

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

Wind direction measurement laboratory

Calibration services department.

s\, ;

NSC - TISI—-TIS 17025
CALIBRATION 0367

Certificate Number

CWD-029-68

CERTIFICATE OF CALIBRATION

: Wind Direction Sensor
: Novalynx
: Sensor: W5-02F
Data logger: 110-WS-25DL-N
: Sensor: WSD-A5546
Data logger: A5546
: NKH_F50056
: Used item
: ALS laboratory group (Thailand) Co., Ltd.

104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang,

Khet Suan Luang, Bangkok 10250 Thailand.

: 04 Sep 2025
: 05 Sep 2025
: 08 Sep 2025

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

PLACE OF CALIBRATION

CALIBRATION CONDITION

Preconditioning
Measurement Condition

TABULATION OF RESULTS:

:23.0+£3.0 °C
:55.0+15.0 %RH
11010+ 10 hPa

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

: Wind tunnel cross-section area’ 900

Wind direction frontal area® 129
Diameter of mounting pipe’ :
Blockage ratio of test object” 0.143

: 24 hours at ambient conditions.

The table on next page give the measured values.

Calibrated by:
¥ Mr. Sorawit Thachalad

[J Miss Jittraporn Lertsomphol

Remark:

! Nozzle cross-section area of the wind tunnel

NAC

JIRANATEE ASSOCIATES CO,, LTD

: Projected cross-section area of the tested object include mounting pipe

* Diameter of mounting pipe
* Ratio *to *

cm
cm’
mm

' Approved signatory:

Calibration procedure:

The wind direction sensor was calibrated against
Standard Rotary Encoder model: AX4009Ts-
DMO04-P3-5-U0 in an close test-section of Eiffel-
type wind tunnel with 900 cm’ ‘cross test section
area. The WI-CL-008 based on IEC 61400-12-1,
Wind energy generation Systems — Part 12-1:
Power performance measurements of electricity
producing wind turbines, March 2017 was used as
o calibration guideline.

Traceability:

This certificate provides a traceability of The
measurement to recognized the national
standards, and to realization of the international
system of units (SI) through the NIMT (National
Metrology Institute of Thailand) via Certificate
number: DA-0027-24.

Uncertainty of Measurement:

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

: The average values during measurement are (24.4)°C, (48.1) %RH and (1003.8) hPa.

Mr. Parinya Booncharoen
Calibration Department Manager

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



Certificate Number

CWD-0259-68

Page 2 of 2 Pages

MEASUREMENT RESULTS

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

Air speed D'y D’ e Error U (k=2)
m/s Degree (°) Degree (°) Degree (°) Degree (°)
45.000 a2 4 060
90.000 87 -4 N 076
134.999 133 -2 . 060
5.00 180.000 181 1 060
225.000 229 4 0.60
270.000 275 5 0.60
315.001 320 5 0.74
360.000 359 1 0.60
Remark: ;
* Calibration results only count for the tested circ es and envi tal conditions during which caiihration_;npkbm

* Direction of standard

" Direction of Unit Under Calibration

**+End of Certificate of Calibration®**

‘NAC

JIRANATEE ASSOCIATES 00,11




NAC

JIRANATEE ASSOCIATES CO.LTD,

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

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

Bangkok 10600 (Thailand)

Tel: +6608680812

Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com
Web site: www.jiranatee.com

Certificate No. : CDT-162-68

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

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

Temperature measurement laboratory

Calibration services department.

4NN
NSC = TISI - TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

: Data Logger with Temperature sensor

: Novalynx

: 110-WS-25DL-N

: A5546

: NKH_FS0056

: Used item

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

: 04 Sep 2025
: 05 Sep 2025
: 08 Sep 2025

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity

NOTED: The certificate is valid only to the item calibrated on date and place of calibration.

TABULATION OF RESULTS:

:23.0+£3.0 °C
:55.0+15.0 %RH

The table on next page give the measured values.

Calibrated by:

[0 Mr. Sorawit Thachalad

] Miss Jittraporn Lertsomphol
[J Miss Ruangrumpai Phoommit

Page 1 of 2 Pages

Calibration procedure:

The temperature calibration was done by
In-House calibration method " as W/-CL-001
according to comparison method with standard
digital temperature indicator and standard
temperature probe. The temperature scale use
was based on ITS-90.

Traceability:

The measurement results are traceable to the
international system of units (Si) through
National Institute of Metrology Thailand (NIMT)
Certificate number: TT-1013-25, Certificate
number: ER-0061-25.

Reference Used During Calibration:

1. Standard Temperature Probe

Madel: STS-100 A500, Serial No.: 667682-09,
Due date: 9 Apr 2026

2. Digital Temperature Indicator

Model: DTI-1000-A MK {I, Serial No.: 671407-
00591 Due date: 22 Apr 2026

Uncertainty of Measurement:

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

Approved signatory: .................[.

NAC

i JIRANATEE ASSOCIATES CO.,LTD.

Mr. Parinya Booncharoen
Calibration Department Manager

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

IN WRITING FROM THE LABORATORY



NAC

JIRANATEE ASSOCIATES CO.,L'TD.

Continuation of Certificate of Calibration Number CDT-162-68 Page 2 of 2 Pages

Result of Calibration: [ Without Adjustment [] With Adjustment

Calibration Range: 20°Cto40°C

Function:
Table 1: This equipment was connected with temperature sensor Model: HMP60 §/N: R3440766.

Dimension: Diameter 12 mm. Length 80 mm.

Immersion Depth Standard Reading UUC Reading Error Uncertainty
(mm) 1Y) Q) (c) (a
80 20.059 19.8 -0.3 0.099
80 25.044 24.6 -0.4 0.099
80 30.029 29.7 -0.3 0.099
80 35.010 345 -0.5 0.099
80 39.996 39.4 -0.6 0.099

UUC*: Unit Under Calibration

***gnd of Certificate of Calibration***

NAC |

JRANATEE ASSOCIATES CO., LTD.




NAC Accredited calibration laboratory

JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017
NSC-TISI-TIS 17025
Jiranatee Associates Co.,Ltd CALIBRATION 0367
63/14-15, 67/35-36
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, Relative humidity and Air Temperature measurement laboratory
Bangkok 10600 (Thailand) Calibration services department.

Tel: +6608680812

Mabile: +66863999453

E-mail: jnac-calibration@jiranatee.com
Web site: www jiranatee.com

NS $ 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificate No. : CRT-026-68

MEASUREMENT ITEM : Relative humidity with data logger

MANUFACTURER : Novalynx

MODEL/TYPE : Data Logger: 110-WS-25DL-N
Sensor: HMP60

SERIAL NUMBER : Data Logger: A5546
Sensor: R3440766

ID NUMBER : NKH_FS0056

CONDITION AS-RECEIVED : Used item

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

RECEIVED DATE : 04 Sep 2025

MEASUREMENT DATE : 05 Sep 2025

ISSUE DATE : 08 Sep 2025

ENVIRONMENTAL CONDITIONS:

Ambient condition in the laboratory are as follow:

Temperature :23.0+£3.0 S
Relative Humidity :55.0+15.0 %RH

NOTED: The certificate is valid only to the item calibrated on date and place of calibration.

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

Calibrated by: Approved signatory: .......

(i
[J Mr, Sorawit Thachalad N}\\C

M Miss littraporn Lertsomphol | JIRANATEE ASSOCIATES CO., LT,
[0 Miss Ruangrumpai Phoommit _—

W

Page 1 of 2 Pages

Calibration procedure:

The Relative humidity and Air Temperature
calibration was done by In-House calibration
method as WI-CL-009 and WI-CL-010 according to
comparison method with Standard . Chilled Mirror
hygrometer with Temperature sensor and standard
Humidity generator chamber.

Traceability:

The measurements are traceable to the
international system of units (SI) through National
Institute of Metrology Thailand (NIMT). Certificate
number: TH-0146-24 and Jiranatee Associates Co.,
Ltd. Certificate number: CDT-026-68.

Uncertainty of Measurement:

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

Mr. Parinya Booncharoen
Calibration Department Manager

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

IN WRITING FROM THE LABORATORY



NAC

JIRANATEE ASSOCIATES CO.,LTD.

Continuation of Certificate of Calibration Number: CRT-026-68 Page 2 of 2 Pages

Measurement Results:
The results of calibration and associated measurement uncertainties are reported in the table below.
Result of Calibration: /] Without Adjustment [J with Adjustment

Table 1: The results of calibration of relative humidity at 30 °C are reported in table below.
Calibration Range:  20%RH to 80%RH

Air Temperature Standard Reading UUC Reading Error Uncertainty
(°c) {%RH) (%RH) (%RH) +(%RH)
30.02 20.01 19.0 -1.0 0.78
30.03 50.06 49.5 -0.6 13
30.02 80.04 79.4 -0.6 2.1

UUC*: Unit Under Calibration

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

NAC

JIRANATEE ASSOCIATES CO.,LTD. |




CONSOLE CONTROL UNIT CALIBRATION TEST REPORT

Calibration of Date 8 Jun 25 Barometric Pressure (mmHg) : 756
Next Cal. Date 8 Dec 25 Relative Humidity (%) 80.0
Temperature  ( c’) 29.0
Console Control Meter Data Reference Dry Gas Meter Data
Calibration No. C-080625-BKK_FS0507 Reference Dry Gas Meter ID BKK_FS0629
Dry Gas Meter ID BKK_FS0507 Serial No. 1607009
Serial No. 1503017 Correction Factor (Y) 1.0000
Model No. XC-572-V Next Calibration Date 10 Jun 25
AH ® Reference Dry Gas Meter Calibration Console Control ; Drygas Meter Pry Gas Meter Orfice
Correction Calibration
(mm.H,0)| Minutes Vr (Liters) Tr Vm (Liters) Ti To Avg.Tm Factor Factor
Final Initial Total (°C) Final Initial Total (°C) (°C) (°C) ) AHe
15 12.33 150.00 0.00 150.00 33.0 77748.0 77600.0 148.00 33.0 33.0 33.0 1.0120 47.2182
25 9.47 150.00 0.00 150.00 33.0 77903.0 77755.0 148.00 33.0 33.0 33.0 1.0111 46.4229
50 6.73 150.00 0.00 150.00 33.0 78059.0 77910.0 149.00 34.0 34.0 34.0 1.0051 46.7386
100 4.63 150.00 0.00 150.00 32.0 78220.0 78070.0 150.00 34.0 34.0 34.0 0.9969 43.9536
150 3.77 150.00 0.00 150.00 32.0 78380.0 78230.0 150.00 35.0 35.0 35.0 0.9953 43.5706
Avg. 1.0041 45.5808
Y Ratio of reading of reference to dry gas meter : tolerance for individual values + 0.02 from average .
AH@ : Orifice pressure differential that equates to 21.24 Im of air@ 25 C and 760 mm of mercury , mmH20O ; tolerance for individual values + 5.08 from average .

Procedure; 40 CFR 60,APP A/METH ,SEC 5.3 & 7

Calibrated by:

Nm vaphu <

( Mr.Navaphut Sriviriya )
Field Scientist(2)

Approved by: —

(Mr.Samart Roo-ngan)

Field Specialist(1)

FORM NO.: F 06-024 REVISION NO.:

ISSUE DATE: 1 Jun 24




DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Date : 8 Jun 25 Ambient Temperature (°C) 29.0
Calibration sheet No. : C-080625-BKK_FS0507 Relative Humidity (%) : 80.0
Digital Temperature ID BKK_FS0507 Reference Temperature ID BKK_FS1144
Serial No. : 1503017 Serial No. : 201090006013
Model : XC-572-V Model : Digicon-CC-VT-MS
Next Calibrate : 28 Nov 25
Location Reference Temperature] Digital Temperature Error MPE Pass / Fail
°C °C °C
Stack 0 0 0 +3 Pass
25 25 0 +3 Pass
50 50 0 +3 Pass
100 101 1 +3 Pass
150 151 1 +3 Pass
200 201 1 +3 Pass
250 251 1 +3 Pass
300 302 2 +3 Pass
500 502 2 +3 Pass
Probe 100 100 0 +3 Pass
120 120 0 +3 Pass
140 140 0 +3 Pass
Oven 100 100 0 +3 Pass
120 120 0 +3 Pass
140 140 0 +3 Pass
Filter 100 100 0 +3 Pass
120 120 0 +3 Pass
140 140 0 +3 Pass
Exit 0 0 0 +3 Pass
10 10 0 +3 Pass
20 20 0 +3 Pass
Meter 0 0 0 +3 Pass
25 25 0 +3 Pass
50 50 0 +3 Pass
AUX 0 0 0 +3 Pass
25 25 0 +3 Pass
50 50 0 +3 Pass
MPE : (Maximum permissible error of measurement) AanuAawaIagIaauaIn1siaiaaule
ey

Calibrated by :

N{‘ﬂ VA /7/1 !A.l (?

( Mr.Navaphut Sriviriya )

Field Scientist (2)

Approved by :

FORM NO.: F 06-027

eI

Mr.Samart Roo-ngan

Field Specialist (1)

REVISION NO.: 2 ISSUE DATE: 16/2/23




PROBE NOZZLE DIAMETER

CALIBRATION DATA SHEET

( Mr.Navaphut Sriviriya )

Field Scientist (2)

Calibration Date 8 Jun 25 Nozzle Set ID. : BKK_FS0507
Calibration Sheet No. : C-080625-BKK_FS0507 Vernier Caliper ID.: RYG_FS0539
Nozzle Diameter (cm.) Hi- Lo (D, +D,+D,) /3
Nozzle ID #
D, D, D, AD Davg
1 0.315 0.315 0.315 0.000 0.315
2 0.475 0.475 0.475 0.000 0.475
3 0.530 0.530 0.530 0.000 0.530
4 0.635 0.635 0.635 0.000 0.635
5 0.790 0.790 0.790 0.000 0.790
6 0.950 0.950 0.950 0.000 0.950
7 1.110 1.110 1.110 0.000 1.110
8 1.270 1.270 1.270 0.000 1.270
9 1.600 1.600 1.600 0.000 1.600
Where : D2 D3
D,, D,, Dy = There different nozzle diameters at 60 degrees to
each other, each measured the nearest 0.025 mm. ]
AD = Maximum distance between any two diameters,
must be < 0.100 mm.
avg =(D,+D,+D,)/3
MEASUREMENT PLANE
B —
Calibrated by : NM . Approved by ] ?&C ﬁ: =

( Mr.Samart Roo-ngan )

Field Specialist (1)

FORM NO.: F 06-026  REVISION NO.: - ISSUE DATE: 9/1/03




Type S Pitot Tube Calibration

Date Calibration 24-May-25 Due Date 23-Nov-25
Pitot ID BKK_FS0541 Inclinometer ID BKK_FS1131
Pitot SN - Vernier ID BKK_FS1405
[?\,f)'\\ ol Parameter Value Allowable Range Check
(DT al 3.7 -10° < al < +10° OK
o2 2.3 -10° < a2 < +10° OK
e Bl -0.7 -5°< B1<+5° OK
— =81 o o
;\iﬂlf’ E B2 5.3 -5°< B2<+5 OK
Y 4.6 - -
0 1.2 - -
Z=Atany 0.085 Z <0.125" OK
o W =Atan 0 0.022 W <0.031" OK
—Q t Dt 0.375 0.188" to 0.375" OK
“\:1 L A/2Dt 1.413 | 1.05< PA/Dt< 1.5 oK
I A 1.06 2.1Dt< A<3Dt OK

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

Calibrated by : Approved By : —
( Mr.Prasert.Surakhan) ( Mr.Samart Roo-ngan)
Enviro Field Services Scientist (3) Enviro Field Services Specialist (1)

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



ENTEECIH Calibration Certificate

CALIBRATION 0157

Certificate No: G 680049

s b

Wher% J};:gin
Instrument description : Flue Gas Analyzer
Instrument model :  Testo 350 New
Instrument serial no. 5 62985030/1121
Control unit serial no. - 03580227/1131
ID no. or control no. 5 BKK_FS51157
Manufacturer : Testo SE & Co. KGaA

Probe description § -

Date of issue : 28-Jan-25

REVIEWBY .....5.. 0.0 0002 0

APPROVED BY

NEXT CAL DATE........ 22/0 1/26 ........

Probe model : #

Probe serial no. : z

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

Customer address : 104 Phatthanakan 40, Phatthanakan Road, Khwaeng Phatthanakan, Khet Suan Luang,

Bangkok, 10250 Thailand
Total pages of certificate : 2 Pages
Receiving no. ' L-250180
Receiving date. § 22-Jan-25

Parameter of calibration : Gas Calibration(Oxygen 2.50,9.984,21.02 %vol, Carbon Monoxide 80.45,302,1007 ppm)
Nitrogen Dioxide 30.68,81.8,201.9 ppm, Nitric Oxide 30.0,151.5,322.5 ppm,

Sulphur Dioxide 50.36,100.7,600.8 ppm)
Condition of UUC. : Used

Ambient condition : All of the Measurment ware caried out the stabilized labotary

Temperature 123 +£5°€

Humidity : 55 £ 15 %RH
Calibration place : 17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210
Calibration procedure no : This instrument was calibrated by comparison with Standard gas mixture according

to calibration Work Instruction no. WI-CL-28-C

The calibration certificate expanded uncertainty of measurement is stated as the standard uncertainty of measurent
Multiplied by coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95 %.

This certificate is applied only to item under test Environmental condition.

This Calibration Certificate may not be reporduced other than in full except with the permission of the issuing laboratory.
Calibration certificates without signature and seal not valid and The results refate only to the items tested/calibrated.
7his calibration certificate documents are tracebility to national standards, which realize measurement according to the

International System of Units (SI).
Date of calibration 3 22-Jan-25

Srnohin/<

Mr. Kwanchai Khamdoung

Calibration Technician

FM-CL-09-C Rev.8 Pagelof2

Entech Industrial Solution Co.Ltd.

- 1t

Mrs. Nongluck Wongsettee

Technical Manager

Issued Date 26/02/16

17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND
Tax ID : 0105536035591 www.entech.co.th

Tel. 0-2779-8888 Calibration@entech.co.th
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ENTEECIH Calibration Certificate o

Where ,t'lﬁ.\'l-b NSC-TISETIS 17025
n CALIBRATION 0157

Begin

Certificate No.: G 680049

Standard References (Table 1)

Standard Certificate No. Vendor Due date
~ Oxygen (02 2.50 % Vol 2412/23 Linde 27-Aug-27
Oxygen ( 02 ) 9.984 % Vol CG-0113-24 Nimt 01-Aug-29
Oxygen (02 ) 21.02 % Vol CG-0041-22 Nimt 10-Feb-27
Carbon monoxide ( CO ) 80.45 ppm CG-0132-24 Nimt 10-Sep-29
Carbon monoxide ( CO ) 302 ppm 1915/23 Linde 16-Jun-25
Carbon monoxide ( CO ) 1007 ppm 1870/24 Linde 17-Jun-26
Nitrogen Dioxide ( NO2 ) 30.68 ppm 2832/24 Linde 08-Sep-26
Nitrogen Dioxide ( NO2 ) 81.8 ppm 2330/24 Linde 01-Aug-26
Nitrogen Dioxide ( NO2 ) 201.9 ppm 1975/23 Linde 17-Jul-25
Nitric Oxide ( NO ) 30.0 ppm CG-0065-24 Nimt 06-May-26
Nitric Oxide ( NO ) 151.5 ppm 0161/23 Linde 22-Jan-25
Nitric Oxide ( NO ) 322.5 ppm 1974/23 Linde 17-Jul-25
Sulphur Dioxide ( SO2 ) 50.36 ppm 2004/23 Linde 17-Jul-25
Sulphur Dioxide ( SO2 ) 100.7 ppm 2662/24 Linde 25-Aug-26
Sulphur Dioxide ( SO2 ) 600.8 ppm 2003/23 Linde 17-Jul-25
Measured room conditions
Temperature : 227 °C Humidity :65.1 %RH Pressure ;10129 mbar
Calibration conditions
Gas Temperature : 23 °C Fowrate : 1,300 mi/min Gas pressure  :  1016.8 mbar
Calibration Results (Without adjustment) (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc (%)
02 (%Vol) 2.50 2.42 -0.08 0.15
02 (%Vol) 9.984 9.93 -0.054 0.20
02 (%Vol) 21.02 21.13 0.11 0.30
CO (ppm) 80.45 81 0.55 3.0
CO (ppm) 302 304 2 6.0
CO (ppm) 1007 1009 2 12
NO2 (ppm) 30.68 28.7 -1.98 8.0
NO2 (ppm) 81.8 80.4 -1.4 8.0
NO2 (ppm) 201.9 198.4 -3.5 12
NO (ppm) 30.0 32 2.0 8.0
NO (ppm) 151.5 155 3.5 8.0
NO (ppm) 322.5 324 1.5 12
S02 (ppm) 50.36 52 1.64 6.0
S02 (ppm) 100.7 103 2.3 6.0
S02 (ppm) 600.8 606 5.2 13

Remark : 1 cmol/mol = 1 %vol. 1 ymol/mol = 1 ppm.

End of Report

FM-CL-09-C Rev.8 Page 2 of 2 Issued Date 26/02/16

Entech Industrial Solution Co,Ltd.
17/121 Soi Neamwongwan 47 Yaek 48, Toongsonghoneg, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Calibration@entech.co.th
Tax ID: 0105536035591 www.entech.co.th




CALIBRATION LABORATORY C0.LTD. 2. aam

~——

110-11.1 i P i P i _ M ANSI National Accreditation Board
2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 ,_:///,'_.___,___\_\E R
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com E-mail:sale@cal-aboratory.com “ S —— O ——
CALIBRATION AND

CLC

Accredited ACDM-2814
ISO/IEC 17025

DIMENSIONAL MEASUREMENT

CERTIFICATE OF CALIBRATION

S qafent ¢ .

FOR REVIEW BY ..o

NOMENCLATURE : VACUUM GAUGE APPROVED BY
MANUFACTURER : DWYER
MODEL / TYPE : DPGA-00 NEXT CAL DATE....... 19/04/26
SERIAL NO. : DVGO04[BKK_FS0437]
CLID. NO. : 212300353
JOB CONTROL NO. : 241018111805
CALIBRATION SERVICE : ] IN-LABORATORY [] ON-SITE
CUSTOMER : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN RD.,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG, BANGKOK 10250, THAILAND

DATE OF RECEIVED : 18 October 2024 DATE OF ISSUED : 21 October 2024

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Sittipong Pimdee

Calibration Engineer

Va

Approved By : Mongkol Yotsoontorn

Authorized Signatory
21 October 2024

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according

to the International System of Units ( SI)

Certificate No. Q24111805

F3-011-05/12-23 page 1 of 3

@clccalibration
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CALIBRATION LABORATORY CO.LTD. & AlgAB
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ANSI Mational Accreditation Board

ACCREDITED

B 50/IEC 17025 ey
CALIBRATION AND

DIMENSIONAL MEASUREMENT
ACDM-2814

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com E-mail:sale@cal-aboratory.com
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CLC

Accredited
ISO/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE : VACUUM GAUGE
MANUFACTURER ¢ DWYER

MODEL / TYPE g DPGA-00

SERIAL NO. : DVGO04[BKK FS0437]
DATE OF CALIBRATION : 19 October 2024

ENVIRONMENT CONDITIONS :

Temperature : (23 T2 ) °c Relative Humidity : (55 + 10 ) %RH

PROCEDURE USED :

This instrument was calibrated under procedure No. CLC-CPPP-05 according to DKD-R 6-1 as calibration guidelines.

The calibration was performed by direct measurement with Document Process Calibrator and Pressure Module

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Document Process Calibrator, Fluke Model 741B S/N. 8295020 with Pressure Module Model 700PD5 S/N. 89404505.

TRACEABILITY :

The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand).

Certificate No. MP-0040-24, Due Date 08 February 2025.

UNCERTAINTY :
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor of & = 2. It has been evaluated

according to the "Calibration of Pressure Gauges (DKD-R 6-1)" which provides a level of confidence approximately 95%.

Certificate No. Q24111805

F3-011-05/12-23 page 2 of 3

@clccalibration



CALIBRATION LABORATORY CO.,LTD.

CLC

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel. 02-578-0353-4 Fax: 02-578-2672

www.cal-laboratory.com  E-mail:sale@cal-laboratory.com
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ANSI Mational Accreditation Board
ACCREDITED

B 50/IEC 17025 ey
CALIBRATION AND
DIMENSIONAL MEASUREMENT

ACDM-2814

Accredited
ISO/IEC 17025

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment
The DUC was exercised by applying a known pressure from its zero to full scale 1 times. Then 2 series of known

gauge pressure were applied. The STD reading were recorded and the means value were reported in the table below.

CALIBRATION DATA
CORRECTION OF PRESSURE
DUC Test point STD Reading ( kPa) Conversion to inHg Correction ( inHg )
(inHg) Up Down Up Down Up Down
-10.00 -33.572 -33.576 -9.914 -9.915 +0.086 +0.085
-20.00 -67.405 -67.408 -19.905 -19.906 +0.095 +0.094
-26.00 -87.680 -87.684 -25.892 -25.893 +0.108 +0.107
-27.00 -91.029 -91.029 -26.881 -26.881 +0.119 +0.119
-28.00 -94.391 -94.391 -27.874 -27.874 +0.126 +0.126
Uncertainty of measurement + 0.053 inHg
Transmitting fluid : Air.
Technical Note. Conversion factor 1 kPa ; 0.2953003 inHg
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 012 Page 43 of 67
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q24111805
F3-011-05/12-23 page 3 of 3
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-MRA

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ,///f/:;\\\::
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 WS SO S
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
Certificate of Calibration Cert.No.: 24CHO568
Page.: 10of3
Equipment : Spectrophotometer
Manufacturer : HACH ) 0/
Model : DR3900 REVIEW BY %Mbk ..........
Serial No. : 2021559 6 I k P
ivu
ID No. : BKK_EN0356 APPROVED BY..>=FIUN L s en el
Condition As-Received: Used Item

Received Date :
Calibration Date :
Reference :

Submitted by :

Calibration Place :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

() Unnopphol Harachai
() Ponpan Paipim
(V/) Saithip Meangmai

Issue Date :

29 October 2024

29 October 2024
2410-07820C-1

ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

Wet Chemistry Lab 2

(21.81t021.5) °C (On-Site)
(58.21059.3) % (On-Site)

In - house method :

CP-OCH4 based on ASTM E 275-08

Warakorn Lerngagtrakul

gaﬂ?

Approved Signatory

30 October 2024

The Uncertainties are for a confidence probability of approximately 95%

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



chutikarn.siripong
New Stamp

chutikarn.siripong
New Stamp


Cert. No.: 24CHO568

Page: 2o0of3
Condition of calibration result
. Reference Standard Material :

Material Serial No. Certificate No. Due date

1. Absorbance Standard set 44487 122584 31 May 2026

2. Wavelength Standard set 36730 118120 15 Jan 2026

3. Wavelength Standard set 36730 118121 15 Jan 2026

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 :
- Starna Scientific Ltd.
Spectral BandWidth : 5 nm
Scan Speed : - nm/min
Calibration Results : without adjustment
Wavelength Accuracy
Certified Values Uncertainty of Coverage
UUC Reading
of Reference Material Measurement Factor

(nm) (nm) (¥nm) k
418.40 418 0.59 2.00
479.88 480 0.59 2.00
513.75 514 0.59 2.00
537.00 536 0.59 2.00
638.00 638 0.59 2.00
747.61 748 0.59 2.00
807.04 808 0.72 2.05




Cert. No. : 24CHO568

Page : 30of3
Calibration Results : without adjustment
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 0.575 0.0028 2.00
420.0
0.7156 0.713 0.0028 2.00
1.0176 1.015 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5598 0.560 0.0028 2.00
440.0
0.7037 0.701 0.0028 2.00
1.0013 0.998 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5222 0.524 0.0028 2.00
465.0
0.6646 0.665 0.0028 2.00
0.9444 0.945 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5234 0.525 0.0029 2.00
546.1
0.7007 0.701 0.0028 2.00
0.9992 1.000 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5573 0.558 0.0029 2.00
590.0
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 %.

-00o0-



DRY GAS METER CALIBRATION TEST REPORT

Calibration of Date : 24 May 25 Barometric Pressure ( mm.Hg ) : 754.5
Next Calibration Date 23 Nov 25 Relative Humidity (%) 81.0
Temperature ('C ) : 30.0
Dry Gas Meter Data Reference Dry Gas Meter Data
Calibration sheet No.: C-240525-BKK_FS0505 Reference Dry Gas Meter ID. : BKK_FS0629
Dry Gas Meter No.:  BKK_FS0505 Serial No. : 1607009
Console Serial No.: 1503004 Correction Factor (Yr) : 1.0000
Model No.: XC-60-CV Next Calibration Date 10 Jan 26
Dry Gas Meter
Reference Dry Gas Meter Calibration Dry Gas Meter
Correction
Vr (Liters) Tr Vm (Liters) Ti To Avg. Tm Factor
Final Initial Total (c) Final Initial Total (c) (c) (c) (Y)
30.00 0.00 30.00 33.0 26.88 0.00 26.88 30.0 30.0 30.0 1.1051
30.00 0.00 30.00 33.0 28.80 0.00 28.80 31.0 31.0 31.0 1.0349
60.00 0.00 60.00 33.0 54.45 0.00 54.45 32.0 32.0 32.0 1.0983
60.00 0.00 60.00 33.0 57.83 0.00 57.83 33.0 33.0 33.0 1.0375
90.00 0.00 90.00 33.0 81.98 0.00 81.98 34.0 34.0 34.0 1.1014
90.00 0.00 90.00 34.0 86.66 0.00 86.66 34.0 34.0 34.0 1.0385
Avg. 1.0693
Y = Ratio of reading of reference dry gas meter to dry gas meter ; tolerance for individual + 0.02 from average.

Calibrate by : KPITSQNQ Approved by : gst QTD =

= =

Mr.Kritsana Saiwan Mr.Samart Roo-ngan

Field Scientist (2) Field Specialist (1)

FORM NO.: F 068-023 REVISION NO.: 1 ISSUE DATE: 30/2/22



DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Date : 24 May 25 Ambient Temperature (°C) 30.0
Calibration sheet No. : C-240525-BKK_FS0505 Relative Humidity (%) : 81.0
Digital Temperature ID BKK_FS0485 Reference Temperature ID BKK_FS1144
Serial No. : 1310055 Serial No. : 201090006013
Model : XC-572-V Model : Digicon-CC-VT-MS
Next Calibrate : 5 Jan 26
Location Reference Temperature] Digital Temperature Error MPE Pass / Fail
°C °C °C
Stack 0 -1 -1 +3 Pass
25 22 -3 +3 Pass
50 47 -3 +3 Pass
100 98 -2 +3 Pass
150 148 -2 +3 Pass
200 197 -3 +3 Pass
250 248 -2 +3 Pass
300 297 -3 +3 Pass
500 497 -3 +3 Pass
Probe 100 100 +3 Pass
120 120 +3 Pass
140 141 +3 Pass
Oven 100 99 -1 +3 Pass
120 119 -1 +3 Pass
140 138 -2 +3 Pass
Filter 100 98 -2 +3 Pass
120 118 -2 +3 Pass
140 138 -2 +3 Pass
Exit 0 -1 -1 +3 Pass
10 8 -2 +3 Pass
20 18 -2 +3 Pass
Meter 0 1 1 +3 Pass
25 25 0 +3 Pass
50 49 -1 +3 Pass
AUX 0 -1 -1 +3 Pass
25 22 -3 +3 Pass
50 47 -3 +3 Pass

MPE : (Maximum permissible error of measurement) AanuAawaIagIaauaIn1siaiaaule

Calibrated by :

KRITSANA

( Mr.Kritsana Saiwan

Field Scientist (2)

)

Approved by :

FORM NO.: F 06-027

P ——

Mr.Samart Roo-ngan

Field Specialist (1)

REVISION NO.: 2 ISSUE DATE: 16/2/23




Accredited by

NSC-TISI-TIS 17025

Calibration 0426

Calibration certificate
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NSC-TISI-TIS 17025
CALIBRATION 0426

Calibration Certificate No.  24BCIl0440

Object

Manufacturer

Type

Serial | QM Ident. no.

Customer

Order no.

Number of pages

Date of calibration

Electronic non-automatic weighing instrument

Sartorius

SECURA224-1S

38304165 | BKK_ENO0309

ALS Laboratory Group (Thailand)Co., Ltd.

104 Phatthanakarn 40,Phattanakarn Rd.,Khwaeng
Phatthanakarn

This calibration certificate documents the
traceability to national standards.

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

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

This certificate relate and apply this equipment
only.

,Khet Suan Luang,Bangkok 10250

246928 REVIEW BY ... fﬂﬁdl{/ . )K .............

05 Nov 2024

NEXT CAL DATE....... 200 ol

05/11/25

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

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

Date 05 Nov 2024

Approval of the Calibration Certificate

Mr. Chonchai Inthana

Person in charge

Qs

e —

Chonchai Inthana

Sartorius (Thailand) Co., Ltd.

129 Rama 9 Road, Huaykwang Verical®

10310 Bangkok

Version 6.5

Page 114



Calibration certificate No.: 24BC10440

Calibration Certificate

Calibration object

Single range instrument

Model SECURA224-1S

Serial Number 38304165

QM Ident. no | Inventory no. BKK_ENO0309 | ---

Maximum capacity (Max. load) 220.0000 g

Measured range 220.0000 g

Scale interval 0.0001 g

Place of calibration

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

Room Laboratory 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.: 24BC10440

Calibration Certificate

Adjustment Status

The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions

Date of calibration

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

Comments

05 Nov 2024

19.6 °C | 0.4 K

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

Humidity 68.0 %RH.

Measurement results | Measurement uncertainties

Repeatability

Eccentricity

Test load (nominal): 10 g | 100 g Test load (nominal): 100 g
10g9g 100 g Center 100.0000 g
1 10.0000 g 100.0000 g Front left 100.0001 g
2 10.0000 g 99.9999 g Back left 100.0000 g
3 10.0001 g 100.0000 g Back right 100.0000 g
4 10.0000 g 99.9999 g Front right 100.0000 g
5 10.0000 g 100.0000 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 9.9999 g 100.0000 g
9 10.0000 g 99.9999 g
10 10.0001 g 100.0000 g
s =0.00007 g s =0.00005g
Error of indication
Testload Indication Error Expansion factor Uncertainty Uncertainty relative
L 1 E k U(E) Urel(E)
0.0100 g 0.0100 g 0.0000 g 2.00 0.00016 g 1.6 %
0.0500 g 0.0500 g 0.0000 g 2.00 0.00013 g 0.26 %
0.1000 g 0.1000 g 0.0000 g 2.00 0.00013 g 0.13 %
0.5000 g 0.5000 g 0.0000 g 2.00 0.00013 g 0.027 %
1.0000 g 1.0000 g 0.0000 g 2.00 0.00013 g 0.013 %
2.0000g 2.0000g 0.0000 g 2.00 0.00013 g 0.0067 %
5.0000 g 5.0000 g 0.0000 g 2.00 0.00014 g 0.0027 %
10.0000 g 10.0000 g 0.0000 g 2.00 0.00014 g 0.0014 %
20.0000 g 20.0000 g 0.0000 g 2.00 0.00014 g 0.00071 %
200.0000 g 199.9999 g -0.0001 g 2.00 0.00028 g 0.00014 %
210.0000 g 210.0000 g 0.0000 g 2.00 0.00031 g 0.00015 %
Maximum error of indication |[Elmax = 0.0001 g
Urel(E) is the quotient of U(E) and test load L. The uncertainty of measurement U(E) is valid only if error E is considered. You will find reference notes on the
Retorence note: The reporied oxpanded uncertainty of measurment o stated a4 1he Siandard unceriainty of meacurement multiplied by the documented
Expansion factor, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range.
End of calibration certificate
Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 3|4



Interpretation of measurement results | Appendix to the calibration certificate

Uncertainty of measurement in use

Device adjusted before measurement

Temperature deviation considered

Temperature coefficient considered

Uncertainty of the weighing result Ug (W)

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 an

Yes
1 K (isoCAL active)
2-10°K

Ugi(W) = 0.00016 g + 6.42 - 10-° - R

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

measurand will be in the assigned value range.

Indication in % from max load Net indication Uncertainty Uncertainty relative
R Ugi(W) Ugil(W)rel

1% 2.2000 g 0.00017 g 0.0079 %

25 % 55.0000 g 0.00051 g 0.00093 %

50 % 110.0000 g 0.00087 g 0.00079 %

75 % 165.0000 g 0.0012g 0.00074 %

100 % 220.0000 g 0.0016 g 0.00071 %

Graphic realization of the relative uncertainty of measurement | process accuracy

1000

100,

10

[%]

0.1]

0.01]

0.001]

0.0001]

i

=

1E05 0.0001 0001

Displayed example

Process accuracy
Safety factor
Minimum sample weight

0.01 0.1 1 10 100
[g]

1.00 %
3
0.0470 g

Safety factor

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

Verical®

Version 6.5 Page
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- Airgas Specialty Gases
Alr as . Airgas USALLC
. ' 6141 Easton Road
an Alr Uiqulde company Plumsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS ,
Grade of Product: EPA PROTOCOL STANDARD

Customer: AlR LIQUIDE

(THAILAND) LTD
Part Number: E04NI9SE3HADOEE Reference Number; 160-402885481-1
Cylinder Number: GN0029448 Cylinder Volume: 2470 CF
Laboratory: 124 - Plumsteadwlle PA Cylinder Pressure: 2215 PSIG
PGVP Number: .. A12023 Valve Outlet: 660
Gas Code: CONO,NOX,502,BALN Certification Date: Nov 21, 2023

Expiration Date: Nov 21, 2031
—
Certification performed in accordance with “EFA Traceability Pratocel for Assay and Certification of Gaseous Calibration Standards (May 2012)” decument EPA
600/R-12/531, using the assay procedures listed. Anaiytical Methedology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
mole/mole basis unless otherwise noted. The resulls relate only to the items tested. The report shall not be reproduced except in full without approval of the laboratory. Do
Net Use This Cylinder below 100 psig, i.e. 0.7 megapascals,

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative ’ Assay
Concentration Concentration Method Uncertainty Dates
NOX 55.00 PPM 56.15 PPM G1 +/- 1.2% NIST Traceatle 11/14/2023, 11/21/2023
CARBCN MONOXIDE 55.00 PPM 55.95 PPM G1 +/- 0.7% NIST Traceable 1111412023
NITRIC OXIDE 55.00 PPM 56.15 PPM G1 +-1.2% NIST Traceable 1111472023, 11/21/2023
SULFUR DIOXIDE 55.00 PPM 55.17 PPM’ G1 +/- 0.7% NIST Traceable 11/14/2023, 11/21/2023

NITROGEN Balance

CALIBRATION STANDARDS
Type Lot 1D Cylinder No Concentration Uncertainty Expiration Date
NTRM 120112-32 KALD04540 49.24 PPM CARBON MONOXIDE/NITROGEN | +-0.6% Aug 31, 2024
PRM 12409 D913860 15.01 PPM NITROGEN DIOXIDE/AIR +-1.5% Feb 17, 2023
GMIS 402531833-1-1 CC202889 49,73 PPM NITRIC OXIGE/NITROGEN +H-1.0% Oct 13, 2025
SRM 1693a FF25467 50.33 PPM SULFUR DIOXIDE/NITROGEN +H-07% Jun 27, 2023
GMIS 401648675101 CC5H00133 4.981 PPM NITROGEN DIOXIDE/NITROGEN +-1.6% Sep 29, 2025
GMIS 071220222B17 EB0141234 50.05 PPM SULFUR DIOXIDE/NITROGEN +-0.7% Dec 21, 2026
The SRM, NTRM, PRM, or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis.

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet iS50 FTIR AUP2010245 CO FTIR : Nov 09, 2023
Nicolet iS50 FTIR AUP2010245.NC FTIR Nov 16, 2023
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Nov 02, 2023
Nicolet iS50 FTIR AUP2010245 S02 FTIR QOect 26, 2023

Triad Data Available Upon Request

NOTES:Gross Weight: 48.2 Kg
Net Weight: 8.1 Kg

Ul Jad—

Approved folryﬁélé{ase Page 1 of 1




- Airgas Specialty Gases
Alr as Airgas USA LLC

8 6141 Easton Road
an Air Liquide company Plumsteadville, PA 18949

Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer: AIR LIQUIDE

(THAILAND) LTD -
Part Number: EO04NI99E3HA0021 Reference Number: 160-402748413-1
Cylinder Number: GN0029433 Cylinder Volume: 247.0 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2215 PSIG
PGVP Number: A12023 Valve Outlet: 660
Gas Code: CO,NO,NOX,502,BALN Certification Date: Jun 06, 2023

Expiration Date: Jun 06, 2031
— ==
Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
mole/mole basis unless otherwise noted. The results relate only to the items tested. The report shall not be reproduced except in full without approval of the laboratory. Do
Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 160.0 PPM 158.7 PPM G1 +/- 0.8% NIST Traceable 05/30/2023, 06/06/2023
CARBON MONOXIDE 160.0 PPM 158.8 PPM G1 +/- 0.9% NIST Traceable 05/30/2023
NITRIC OXIDE 160.0 PPM 158.7 PPM G1 +/- 0.8% NIST Traceable 05/30/2023, 06/06/2023
SULFUR DIOXIDE 160.0 PPM 158.1 PPM G1 +/- 1.4% NIST Traceable 05/30/2023, 06/06/2023

NITROGEN Balance

CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 150605-60 CC454284 491.9 PPM CARBON MONOXIDE/NITROGEN +-0.6% Mar 05, 2027
SRM 43-M-XX FF20723 251.5 PPM NITRIC OXIDE/NITROGEN +/- 0.3% Jun 28, 2023
GMIS DCK1128202214 CC754299 249.0 PPM NITRIC OXIDE/NITROGEN +/- 0.6% Jan 18, 2031
PRM 12409 D913660 15.01 PPM NITROGEN DIOXIDE/AIR +-1.5% Feb 17, 2023
GMIS 153400202002 EB0130037 9.693 PPM NITROGEN DIOXIDE/NITROGEN +-1.6% Sep 29, 2025
NTRM 110104-18 KALD04811 99.6 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Jul 28, 2023
NTRM 190605-18 CC714615 495.2 PPM SULFUR DIOXIDE/NITROGEN +/-0.5% Aug 02, 2025
The SRM, NTRM, PRM, or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis.

ANALYTICAL EQUIPMENT
Instrument/Make/Mode! Analytical Principle Last Multipoint Calibration
Nicolet iS50 FTIR AUP2110295 CO FTIR g May 17, 2023
Nicolet iS50 FTIR AUP2110295 NO FTIR May 10, 2023
Nicolet iS50 FTIR AUP2110295 NO2 FTIR May 25, 2023
Nicolet iS50 FTIR AUP2110295 SO2 FTIR Jun 01, 2023

~~

&m A‘/MMVM

Approved for Release Page 1 of 1




Airgas

an Air Liquide company

Triad Data Available Upon Request

NOTES:Gross Weight: 48.4 Kg
Net Weight: 8.1 Kg

Approved for Release

Airgas Specialty Gases
Airgas USA LLC

6141 Easton Road
Plumsteadville, PA 18949
Airgas.com

Page 2 of 1



= Airgas Specialty Gases
Alr as Airgas USA LLC
o 6141 Easton Road
an Air Liquide company Plumsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer: AIR LIQUIDE

(THAILAND) LTD
Part Number: EO4NISSE3HAG067 Reference Number: 160-403329549-1
Cylinder Number: GN0034398 Cylinder Volume: 2470 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2215 PSIG
PGVP Number: A12025 Valve Outlet: 660
Gas Code: CO,NO,NOX,S0O2,BALN Certification Date: May 14, 2025

Expiration Date: Ma¥ 14I 2033 -

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
mole/mole basis unless otherwise noted. The results relate only to the items tested. The report shall not be reproduced except in full without approval of the laboratory, Do
Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 400.0 PPM 404.9 PPM G1 +/- 1.4% NIST Traceable 05/07/2025, 05/14/2025
CARBON MONOXIDE 400.0 PPM 400.3 PPM G1 +/- 0.8% NIST Traceable 05/07/2025
NITRIC OXIDE 400.0 PPM 404.9 PPM G1 +/- 1.4% NIST Traceable 05/07/2025, 05/14/2025
SULFUR DIOXIDE 400.0 PPM 399.6 PPM G1 +/- 1.1% NIST Traceable 05/07/2025, 05/14/2025

NITROGEN Balance
—_———————————————— e -

CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 130101-17 ND47964 495.4 PPM CARBON MONOXIDE/NITROGEN +/- 0.6% May 23, 2030
SRM 41-L-33 FF10419 985.3 PPM CARBON MONOXIDE/NITROGEN +-0.2% Jun 27, 2025
GMIS PN06102406 CC280534 508.6 PPM NITRIC OXIDE/NITROGEN +/-0.3% Jun 28, 2032
PRM C2392001.1 D153445 9.87 PPM NITROGEN DIOXIDE/NITROGEN +/-2.0% Nov 22, 2024
GMIS 16310042024202 CC502382 9.897 PPM NITROGEN DIOXIDE/AIR +-2.1% Sep 18, 2027
NTRM 100107-01 AAL072985 491.8 PPM SULFUR DIOXIDE/NITROGEN +/-1.0% Mar 22, 2028
GMIS DCK2023053012 EB0153631 249.4 PPM SULFUR DIOXIDE/NITROGEN +-0.5% May 30, 2031
NTRM 190607-01 EB0113047 246.6 PPM SULFUR DIOXIDE/NITROGEN +-0.4% Mar 09, 2026
GMIS 16040312441003 CC310139 503.7 PPM SULFUR DIOXIDE/NITROGEN +-1.1% Nov 18, 2032

The SRM, NTRM, PRM, or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis.

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet iS50 FTIR AUP2110295 CO FTIR Apr 17, 2025
Nicolet iS50 FTIR AUP2110235 NO FTIR May 08, 2025
Nicolet iS50 FTIR AUP2110295 NO2 FTIR Apr 24, 2025
Nicolet iS50 FTIR AUP2110295 SO2 FTIR May 01, 2025
S

= Nae )

Approved for Release Page 1 of 1




THE LINDE GROup

C€ustomer Detaijl: T Producti Order N b
roduce 1on rder | umber:
ALS Laboratnry Group (Thaﬂand) 90145555

Materig] Numbey- 561 700-J-44
Cerriﬁcation Date: 07-Dec-2017

Expiry Da te: 07—Dec—2025
Cylinder Descriptr’on:
STEEL 471,

The Measurement of this refere,

fice materig) js traceable tg S throyg) B ieference Standard wjyjch is traceable 1o Swiss | \ationa] Standard of
Mass. The Assay of this Standarq has heey Performed in accordance .., jyy e EPA Tl'ﬂ('é‘.ihi“l’) Pretoco) EPA-600 R-12/531 fo; the A
Certification of Gaseous Calibratigy Standards using Procedure G, o Fisults are EXpressed o S, unless otheryis
Specified. The Feported upce tainty s based on 3 standard Uncertainn, py) iplied by ¢

Approximately 95%.

3 mole/mole |
overage fictor k=2 provid

ing a level 0 !’fun!'m‘x-.w:(e of

———

|
Ccrriﬁcate Number:

| Analyst.
3974/17

Cylinder Number:
8313784

| Arissan T

ARISSARA IHDN(I.’\‘L-RL

Nomina| Cylinder Content:

6.500 3

Approve:

Noming) Pressure:

145.0 Bar

SUKANY A l\A.\lL-‘TH;—\R-\T

Valve Outlet:

CGA 589 BRASS

To Re-Ordey Please Quote:
| 561700-J~44

® Itjs Tecommended that this Product be peg used below 594 of actya contents pr should not pe used
Pressure is hejgyy 150psig.

® Other Impurities that detect by analytica| Conditign of this Mixture sha]) be repor if it is more than 1pe, of
Mminimum mingy Component,

® Keep and yge in well-ventilated

hen its gas

and secure arex,

158N éulﬁ(Us:mnha) PRl (i) Linde (Thailand) Public com
B A 0107537000785

PLC. Reqijl.ralian fo.0p ﬂ?i}?DGD?!S
J14 AUUUWUT-AgR M. 6.5 .0,

|
pany Limited l

15" Flogr, Bangna Tower 4, 2/3 Moo 14 Bangna Trad K. 6.5 Road, Bangkaew .‘I
UI0UE 9.aynsisynqg 10540 Insays (66) 2338-6799 Insans (66) 2338-6333 Bangplee, Samutprakarp 10540, 1g) (66) 2338-6109 Fax (66) 2338-6333 |
D0Ualns5 - 195 M5 nuvaghg BUBUN0 aBoingy 247150

3 T.Bangsamak, A.Bangpakang, Chachoengsag 24180
Ins#iyr (66) 38.570-479-93

Thailand, Tel (s 38.570-479-93 e gt

Insens (66) 38.570-33



THE LINDE GROUP

CERTIFICATE OF ANALYSIS

Analytical Result
Component Request Certified Certified Method Assay Date
Concentration Concentration Uncertainty
Oxygen 4.00 % 4.06 % + 1% relative (2) I-PB-354 04-Dec-2017

In Nitrogen

Reference Standard used in Assay

Reference Cylinder No. Concentration Expired Date ‘
Standard ' ' g I
Oxygen 113553SG 9.976+0.02 % 26-Mar-2018 l

In Nitrogen

Analytical Instrunents used in Assay

Instrument/Make/Model Analvtical Principle Last Multipoint Calibration

Servomex 4100 O2 Analyzer Paramagnetic 04-Dec-2017

Method of An aiysis

1. Gas Chromatograph

2. Paramagnetic Oxygen Analyser

3. Electrochemical Oxygen Analyser
4. Electrochemical Moisture Analyser
5. Total Hydrocarbon Analyser
6. Other specified

Cylinder Number 8313784 Certifcation Date: 07-Dec-2017
Production Order Number 90145555 Expiration Date: 07-Dec-2025
|
Page 2 of 2

usen aue (Usanalne) dadim (UmabL) Linde (Thailand) Public Company Limited
redoUUSAnUIEUALT 0107637000785 PLC. Registration no.0107537000735 \‘
GU 15 UWUINT21088 8 2,/3 N 14 NUUUTIOLN-ASIA NU. 6.5 AUI0ID ) 15" Floor, Bangna Tower A, 2/3 Moo 14, Bangna Trad KM. 6.5 Road, Bangkaew
a.ubwE v.aunsUsanis 10540 InsAwr (66) 2338-6100  [nsans (66) 2338-6333 Bangplee, Samutprakarn 10540, Tel (66) 2338-6100 Fax (66) 2338-6333
Tspuauoalnss : 105 my 5 m.uwalns 8.uwl:ny a:ENSY 24180 Wellgrow Plant: 105 Moo 5, T.Bangsamak, A.Bangpakong, Chachoengsao 24180

[nsAwr (56) 38.570-479-93 [nsans (66) 38.570-323 Thailand, Tel (66) 38.570-479-93 Fax (66) 38.570-323 !



THE LINDE GROUP

CERTIFICATE OF ANALYSIS

Customer Detail:

Production Order Number:
ALS Laboratory Group (Thailand) uction Lrder Aumber:90145553

Material Number: 478100-J-44
Certification Date: 07-Dec-2017
Expiry Date: 07-Dec-2025
Cylinder Description:
STEEL 47 L.
The measurement of this reference material is traceable to 81 through the reference standard which is traceable ro Swiss National Standard of
Mass. The Assay of this Standard has been performed in accorda ith the EPA Traceability Protocol EPA-600/R-12
Certification of Gaseous Calibration Standards using procedure G 1. The results are expressed on a mole/mole bz

specified. The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k=2
approximately 95%.

\ 531 for the Assay and

sis, unless otherwise

oviding a level of confidence of

Certificate Number:

Analyst:
3983/17
Cylinder Number: Pm'“arar.
40233 ARISSARA THONGNURL
Nominal Cylinder Content: Approve:

6.520 M

Nominal Pressure:

145.0 Bar SUKANYA KAMUTHARAT

Valve Qutlet:
CGA 590 BRASS

To Re-Order Please Quote:
478100-J-44

® 1t is recommended that this product be not used below 5% of actual contents or should not be used when its gas
pressure is below 130psig.

® Other impurities that detect by analytical condition of this mixture shall be report if it is more than 10% of
minimum minor CUHI}JDHE‘DL

@ Keep and use in well-ventilated and secure area.

Comment:

Page 1 of 2

usIn awa (UsainAlne) ddn (unisu)
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Linde (Thailand) Public Company Limited

PLC. Reglstration no. 0107537000785
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Wellgrow Plant : 105 Moo 5, T.Bangsamak, A.Bangpakong, Chachoengsao 24180

Thailand, Tel (66) 38.570-479-93 Fax (66) 38.570-323



THE LINDE GROUP

CERTIFICATE OF ANALYSIS

In Nitrogen

Analytical Result
Component Request Certified Certified Methed Assay Date
Concentration Concentration Uncertainty
Oxygen 8.00 % 8.05 % + 1% relative (2) 1-PB-354 04-Dec-2017

Reference Standard used in Assay |

Reference  Cylinder No.
Standard '
Oxygen 113553SG

In Nitrogen

Concentration Exr_)ircdiljate ‘

I
9.976+ 0.02 % 26-Mar-2018

Analytical Instruments used in Assay i

Instrument/Make/Model

Servomex 4100 O2 Analyzer

Analytical Principle Last Multipoint Calibration

Paramagnetic 04-Dec-2017

Method of Analysis

1. Gas Chromatograph

2. Paramagnelic Oxvgen Analyser

3. Electrochemical Oxygen Analyser
4. Electrochemical Moisture Analyser
5. Total Hydrocarbon Analyser

6. Other specified

Cylinder Number40233
Production Order Number 90145553

Certifcation Date: 07-Dec-2017
Expiration Date: 07-Dec-2025

USEn e (Us:inelng) 9afim (LML)
reiouustnussaar 0107537000785
Gu 15 UIMoWeS 1B 2/3 My 14 NUUUBUT-ASIA NU. 6.5 A.LUIMD
8.UT0WE .8UnsUsIns 10540 InsAwri (66) 2338-6100 Tnsans (66) 2338-6333
Isoouoalnsd : 105 wy 5 nuwadRs o.uwd:ny a:GoINsT 24180
Inséiuri (66) 38.570-479-93 [nsans (66) 38.570-323
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Linde (Thailand) Public Company Limited

PLC. Registration no.0107537000785
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Lot No. 25108873-1
ALS
ANALYZER CALIBRATION DATA
Client Buayai Bio Power Co., Ltd. Location daavsrunauasnsuayise'inia
Date 03 Dec 25 Test Operator Boonyarith I.
O, ANALYZER
Model TELEDYNE API T200H Serial No. 991
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 0.01 0.02 0.04
Low-Level Gas 7.98 7.90 7.95 0.20
Span Gas 16.12 16.00 16.03 0.12
NOyx ANALYZER
Model TELEDYNE API T200H Serial No. 991
Span (ppm) 500
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.00 0.00 0.00
Low-Level Gas 160.00 159.11 158.37 0.15
Span Gas 403.00 401.48 402.13 0.13
SO2 ANALYZER
Model TELEDYNE APl T100H Serial No. 553
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.00 0.00 0.00
Low-Level Gas 55.55 54.30 54.38 0.08
Span Gas 79.43 79.68 79.71 0.03
CO ANALYZER
Model TELEDYNE API T300M Serial No. 924
Span (ppm) 500
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.00 0.00 0.00
Low-Level Gas 163.70 161.02 161.04 0.00
Span Gas 402.20 401.36 402.39 0.21

Page 1 of 1

Calibrated by

ﬁao» ym’#' 7 :

(Mr. Boonyarith lamted )

Environmental Field Scientist (2)

FORM NO.: F 06-062 REVISION NO.: 4 ISSUE DATE: 18/01/24

ALS Laboratory Group




Lot No. 25108873-1
ALS
SYSTEM CALIBRATION BIAS AND DRIFT DATA
Client Buayai Bio Power Co., Ltd. Location aavsrunauasdnsuasiseInia
Date 03 Dec 25 Test Operator Boonyarith I.
O, ANALYZER
Cylinder Conc. (%) 16.12 Span (%) 25.00
0O, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.01 0.00 0.04 0.00 0.04 0.00
Upscale Gas 16.00 16.00 0.00 16.01 0.04 0.04
NOyx ANALYZER
Cylinder Conc. (ppm) 403.00 Span (ppm) : 500
NOy Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.00 0.00 0.00 0.00 0.00
Upscale Gas 401.48 400.77 0.14 400.69 0.16 0.02
SO, ANALYZER
Cylinder Conc. (ppm) 79.43 Span (ppm) : 100
SO, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.00 0.00 0.00 0.00 0.00
Upscale Gas 79.68 79.44 0.24 79.34 0.34 0.10
CO ANALYZER
Cylinder Conc. (ppm) 402.20 Span (ppm) : 500
CO Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.00 0.00 0.00 0.00 0.00
Upscale Gas 401.36 407.22 1.17 407.27 1.18 0.01
Calibrated by
Doorgertth 7.
(Mr. Boonyarith lamted )
Environmental Field Scientist (2)
FORM NO.: F 06-063 REVISION NO.: 3 ISSUE DATE: 20/11/23
Page 1 of 1 ALS Laboratory Group




CEMs Data

ALS
Client Name Buayai Bio Power Co., Ltd. Date 3-Dec-25
Plant Name Project 55 MW Location Uaasszinauadsuasise i
Run No: 1 Time Base : 21 min Run No: 2 Time Base : 21 min
Date Time S02 NOx co 02 Load Date Time S02 NOx Cco 02 Load
ppm ppm ppm Vol% MW ppm ppm ppm Vol% MW

3-Dec-25 9:30 0.00 91.99 288.20 6.23 - 3-Dec-25 9:51 0.00 103.82 191.72 6.45 -
3-Dec-25 9:31 0.00 95.47 239.19 6.34 - 3-Dec-25 9:52 0.00 101.11 221.16 6.44 -
3-Dec-25 9:32 0.00 96.73 209.04 6.35 - 3-Dec-25 9:53 0.00 105.76 195.57 6.59 -
3-Dec-25 9:33 0.00 89.25 296.90 5.94 - 3-Dec-25 9:54 0.00 94.66 340.47 6.25 -
3-Dec-25 9:34 0.00 83.73 413.29 5.83 - 3-Dec-25 9:55 0.00 86.98 400.36 5.83 -
3-Dec-25 9:35 0.00 94.35 227.85 6.28 - 3-Dec-25 9:56 0.00 90.07 322.40 6.25 -
3-Dec-25 9:36 0.00 94.76 247.22 6.23 - 3-Dec-25 9:57 0.00 98.55 309.70 713 -
3-Dec-25 9:37 0.00 98.12 218.88 6.38 - 3-Dec-25 9:58 0.00 86.64 727.68 6.60 -
3-Dec-25 9:38 0.00 95.11 231.43 6.12 - 3-Dec-25 9:59 0.00 79.63 850.33 6.00 -
3-Dec-25 9:39 0.00 96.75 212.62 6.27 - 3-Dec-25 10:00 0.00 76.36 825.58 5.83 -
3-Dec-25 9:40 0.00 96.88 206.91 6.22 - 3-Dec-25 10:01 0.00 106.92 255.44 7.06 -
3-Dec-25 9:41 0.00 94.33 221.36 5.96 - 3-Dec-25 10:02 0.00 100.72 246.82 6.19 -
3-Dec-25 9:42 0.00 99.80 189.69 6.37 - 3-Dec-25 10:03 0.00 86.32 433.00 5.61 -
3-Dec-25 9:43 0.00 93.00 268.01 6.03 - 3-Dec-25 10:04 0.00 95.72 305.27 6.42 -
3-Dec-25 9:44 0.00 90.26 281.35 6.00 - 3-Dec-25 10:05 0.00 111.90 170.26 6.99 -
3-Dec-25 9:45 0.00 91.14 27853 6.09 - 3-Dec-25 10:06 0.00 114.80 154.12 6.97 -
3-Dec-25 9:46 0.00 90.31 342.75 6.08 - 3-Dec-25 10:07 0.00 100.46 274.65 6.13 -
3-Dec-25 9:47 0.00 78.74 505.87 5.46 - 3-Dec-25 10:08 0.00 83.64 562.84 5.50 -
3-Dec-25 9:48 0.00 85.25 338.80 5.98 - 3-Dec-25 10:09 0.00 90.13 399.41 6.18 -
3-Dec-25 9:49 0.00 98.51 221.07 6.70 - 3-Dec-25 10:10 0.00 97.80 336.31 6.57 -
3-Dec-25 9:50 0.00 105.41 179.79 6.79 - 3-Dec-25 10:11 0.00 102.17 258.89 6.50 -

Max 0.00 105.41 505.87 6.79 - Max 0.00 114.80 850.33 7.13 -

Avg 0.00 93.33 267.56 6.17 - Avg 0.00 95.91 370.57 6.36 -

Run No: 3 Time Base : 21 min

Date Time S02 NOx co 02 Load

ppm ppm ppm Vol% MW

3-Dec-25 10:12 0.00 103.10 242.60 6.40 -
3-Dec-25 10:13 0.00 110.39 175.58 6.74 -
3-Dec-25 10:14 0.00 113.68 159.16 6.90 -
3-Dec-25 10:15 0.00 108.30 210.85 6.69 -
3-Dec-25 10:16 0.00 102.52 206.33 6.42 -
3-Dec-25 10:17 0.00 110.14 156.66 6.67 -
3-Dec-25 10:18 0.00 102.91 204.99 6.27 -
3-Dec-25 10:19 0.00 107.14 185.71 6.50 -
3-Dec-25 10:20 0.00 114.31 158.17 6.83 -
3-Dec-25 10:21 0.00 122.57 161.64 7.12 -
3-Dec-25 10:22 0.00 103.48 221.78 6.09 -
3-Dec-25 10:23 0.00 115.91 160.54 6.71 -
3-Dec-25 10:24 0.00 107.36 216.32 6.46 -
3-Dec-25 10:25 0.00 106.65 350.78 6.73 -
3-Dec-25 10:26 0.00 93.77 502.31 6.03 -
3-Dec-25 10:27 0.00 103.72 269.70 6.34 -
3-Dec-25 10:28 0.00 111.44 194.92 6.46 -
3-Dec-25 10:29 0.00 98.22 279.21 5.75 -
3-Dec-25 10:30 0.00 108.05 215.82 6.30 -
3-Dec-25 10:31 0.00 123.45 168.46 7.10 -
3-Dec-25 10:32 0.00 124.27 153.46 7.07 -

Max 0.00 124.27 502.31 7.12 -

Avg 0.00 109.11 218.81 6.55 -




Reference Method Data

ALS
Client Name Buayai Bio Power Co., Ltd. Date 3-Dec-25
Plant Name Project 55 MW Location aasszunauasnsuaslse i
Run No: 1 Time Base : 21 min Run No: 2 Time Base : 21 min
Date Time s02 NOx co 02 co2 Date Time sS02 NOx co 02 co2
ppm ppm ppm Vol% Vol% ppm ppm ppm Vol% Vol%

3-Dec-25 9:30 0.03 99.92 24158 5.96 13.06 3-Dec-25 9:51 0.12 98.68 193.13 6.72 12.70
3-Dec-25 9:31 0.05 94.23 257.36 597 13.21 3-Dec-25 9:52 0.09 100.65 171.33 6.41 12.64
3-Dec-25 9:32 0.09 93.64 254,71 6.22 13.14 3-Dec-25 9:53 0.01 102.78 208.78 6.14 12.96
3-Dec-25 9:33 0.09 95.01 240.83 6.16 13.07 3-Dec-25 9:54 0.04 102.97 198.57 6.47 12.90
3-Dec-25 9:34 0.09 96.41 215.62 5.98 13.07 3-Dec-25 9:55 0.07 103.05 226.90 6.25 12.84
3-Dec-25 9:35 0.16 90.48 366.51 5.56 13.42 3-Dec-25 9:56 0.05 96.19 349.18 5.87 13.21
3-Dec-25 9:36 0.10 87.33 349.82 5.81 13.49 3-Dec-25 9:57 0.00 90.52 437.05 5.35 13.69
3-Dec-25 9:37 0.17 96.53 233.86 6.09 13.14 3-Dec-25 9:58 0.04 94.14 295.79 6.67 12.81
3-Dec-25 9:38 0.24 96.46 24453 6.04 13.12 3-Dec-25 9:59 0.10 94.80 359.47 6.93 12.25
3-Dec-25 9:39 0.10 97.13 220.66 6.13 13.05 3-Dec-25 10:00 0.06 88.95 718.73 6.22 12.84
3-Dec-25 9:40 0.16 97.70 226.78 5.99 13.21 3-Dec-25 10:01 0.01 85.07 1196.80 541 13.45
3-Dec-25 9:41 0.23 97.51 214.79 6.03 13.15 3-Dec-25 10:02 0.04 86.74 742.68 6.38 13.24
3-Dec-25 9:42 0.28 97.49 209.79 5.87 13.16 3-Dec-25 10:03 0.11 106.41 237.72 6.68 12.38
3-Dec-25 9:43 0.03 97.19 224.16 5.89 13.32 3-Dec-25 10:04 0.17 99.52 329.96 551 13.35
3-Dec-25 9:44 0.09 97.80 21051 6.04 13.12 3-Dec-25 10:05 0.09 94.21 400.00 5.70 13.93
3-Dec-25 9:45 0.14 97.30 265.85 5.76 13.38 3-Dec-25 10:06 0.04 100.02 269.08 6.64 12.87
3-Dec-25 9:46 0.18 97.06 207.88 6.18 13.12 3-Dec-25 10:07 0.01 108.34 157.70 6.79 12.50
3-Dec-25 9:47 0.22 97.01 244.46 6.11 12.99 3-Dec-25 10:08 0.06 109.47 145.34 6.69 12.52
3-Dec-25 9:48 0.39 92.03 394.32 5.35 13.52 3-Dec-25 10:09 0.09 100.94 327.25 5.58 13.43
3-Dec-25 9:49 0.24 85.85 522.86 521 13.98 3-Dec-25 10:10 0.14 90.73 533.83 5.47 13.86
3-Dec-25 9:50 0.18 89.90 309.92 6.10 13.27 3-Dec-25 10:11 0.09 91.07 378.28 6.26 13.23

Max 0.39 99.92 522.86 6.22 13.98 Max 0.17 109.47 1196.80 6.93 13.93

Avg 0.15 94.95 269.37 5.93 13.24 Avg 0.07 97.39 375.12 6.20 13.03

Run No: 3 Time Base : 21 min

Date Time S02 NOx co 02 Cco2

ppm ppm ppm Vol% Vol%

3-Dec-25 10:12 0.05 99.50 32352 6.39 12.90
3-Dec-25 10:13 0.00 101.31 229.45 6.37 12.95
3-Dec-25 10:14 0.16 102.96 227.80 6.28 13.03
3-Dec-25 10:15 0.12 106.16 162.17 6.62 12.74
3-Dec-25 10:16 0.11 107.81 174.09 6.46 12.68
3-Dec-25 10:17 0.15 103.28 263.55 5.89 13.25
3-Dec-25 10:18 0.12 102.45 186.80 6.41 13.07
3-Dec-25 10:19 0.13 105.49 153.66 6.29 12.89
3-Dec-25 10:20 0.09 107.05 191.89 6.20 13.13
3-Dec-25 10:21 0.04 106.88 178.45 6.37 13.00
3-Dec-25 10:22 0.19 113.28 148.03 711 12.51
3-Dec-25 10:23 0.14 11451 187.89 6.44 12.41
3-Dec-25 10:24 0.10 107.99 176.14 6.39 13.23
3-Dec-25 10:25 0.18 109.95 185.79 6.25 12.88
3-Dec-25 10:26 0.12 110.35 201.75 6.74 12.85
3-Dec-25 10:27 0.09 105.46 400.65 6.28 12.78
3-Dec-25 10:28 0.08 100.40 434.09 5.92 13.31
3-Dec-25 10:29 0.24 108.32 229.81 6.52 13.03
3-Dec-25 10:30 0.15 11151 197.70 5.94 13.08
3-Dec-25 10:31 0.12 103.96 274.66 5.63 13.64
3-Dec-25 10:32 0.18 109.49 178.97 6.77 13.05

Max 024 11451 434.09 711 13.64

Avg 0.12 106.58 224.13 6.35 12.97




- : Airgas Specialty Gases
AI rgas Airgas USA LLC
. 6141 Easton Road .
an Alr Ugqulde company Plumsteadville, PA 18949

Ajrgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer: AIR LIQUIDE

- (THAILAND) LTD
Part Number: EQ4NI9SE3HADQ02 : Reference Number: 160-402340013-1
Cylinder Number: GNOG27199 Cylinder Volume: 247.2 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2215 PSIG
PGVP Number: A12022 ' Valve Qutlet: 660
Gas Code: CO,NO,NOX,802,BALN Certification Date:  Feb 11, 2022

Expiration Date: Feb 11, 2030 -

#

Cerfification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards {May 2012)" document EPA

B00/R-12/531, using the assay procedures listed. Analytical Methadolagy does not require corrsction for analytical interference. This cylinder has a total analytica

uncertainty as stated below with a confidence lave! of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are ¢
mole/mole basis unless otherwise noted.

Do Not Use This Cylinder betow 100 psiﬁ, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 80.00 PPM 80.73 PPM G1 +/- 1.0% NIST Traceable 02/0412022, 021112
CARBON MONOXIDE 80.00 PPM 79.82 PPM 61 +/- 0.6% NIST Traceable 02/04/2022
NITRIC OXIDE 80.00 PPM 80.73PPM G1 +/- 1.0% NIST Traceable 02/04/2022, 021117
SULFUR DIOXIDE 80.00 PPM 79.43 PPM G1 +/- 0.8% NIST Traceable 02/04/2022, 0211/

NITROGEN Balance

_ CALIBRATION STANDARDS

Type LotID Cylinder No Concentration Uncertainty Expiration Dat

NTRM 09010212 KALDO4777 98,48 PPM CARBON MONOXIDE/NITROGEN +-0.5% Oct 16, 2024

NTRM 200610-15 CC733106 98.61 PPM NITRIC OXIDE/NITROGEN +-0.9% Oct 06, 2026

NTRM 200610-04 CC708044 98.61 PPM NITRIC OXIDE/NITROGEN +-0.9% Oct 06, 2026

GMIS 124206889139 CC323707 4.087 PPM NITROGEN DIOXIDE/NITROGEN +-2.0% Sep 03, 2024

NTRM 11010419 KALDO4813 99.6 PPM SULFUR DIOXIDE/NITROGEN +- 0.8% Jul 28, 2023
e

ANALYTICAL EQUIPMENT .

Instrument/Make/Model Analytical Principle Last Multipoint Calibration

Nicolet iS50 FTIR AUP2010245 CO FTIR ’ -Feb 03, 2022

Nicolet iS50 FTIR AUP2010245 NO FTIR Feb 10, 2022

Nicolet iS850 FTIR AUP2010245 NO2 FTIR Jan 27, 2022

Nigolet iS50 FTIR AUP2010245 802 FTIR ) Jan 20, 2022

Triad Data Available Upon Request

NOTES:Gross Weight: 48.5 Kg
Net Weight: 8.1 Kg




Airgas.

an Air Liqulde company

Customer:

Part Number:
Cylinder Number:
Laboratory:
PGVP Number:
Gas Code:

Airgas Specialty Gases
Airgas USA LLC

6141 Easton Road
Plumnsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

AIR LIQUIDE

(THAILAND) LTD
EO4NI9SE3HA0067

Reference Number:

GN0029645 Cylinder Volume:
124 - Plumsteadville - PA Cylinder Pressure:
A12024 Valve Qutlet:
CO,NO,NOX,S0O2,BALN Certification Date:

Expiration Date: Nov 20, 2032

160-403186610-1
247.0 CF

2215 PSIG

660

Nov 20, 2024

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
mole/mole basis unless otherwise noted. The results relate only to the items tested, The report shall not be reproduced except in full without approval of the laboratory. Do

Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 400.0 PPM 403.0 PPM G1 +/- 0.9% NIST Traceable 11/13/2024, 11/20/2024
CARBON MONOXIDE 400.0 PPM 402.2 PPM G1 +/- 1.2% NIST Traceable 11/13/2024
NITRIC OXIDE 400.0 PPM 403.0 PPM G1 +/- 0.9% NIST Traceable 11/13/2024, 11/20/2024
SULFUR DIOXIDE 400.0 PPM 398.8 PPM G1 +/- 1.2% NIST Traceable 11/13/2024, 11/20/2024
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 130101-17 ND47964 495.4 PPM CARBON MONOXIDE/NITROGEN +/-0.6% May 23, 2030
SRM 41-L-33 FF10419 985.3 PPM CARBON MONOXIDE/NITROGEN +-0.2% Jun 27, 2025
PN061024 PN06102437 CC716605 508.9 PPM NITRIC OXIDE/NITROGEN +/-0.3% Jun 28, 2032
PRM C2392001.1 D153445 9.87 PPM NITROGEN DIOXIDE/NITROGEN +-2.0% Nov 22, 2024
GMIS 153400202402 CC502580 9.248 PPM NITROGEN DIOXIDE/NITROGEN +-2.0% Jun 17, 2027
NTRM 100107-25 AAL072977 491.9 PPM SULFUR DIOXIDE/NITROGEN +-1.0% Mar 22, 2028
The SRM, NTRM, PRM, or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet iS50 FTIR AUP2110295 CO FTIR Oct 31, 2024
Nicolet iS50 FTIR AUP2110295 NO FTIR Oct 24, 2024
Nicolet iS50 FTIR AUP2110295 NO2 FTIR Nov 07, 2024
Nicolet iS50 FTIR AUP2110295 SO2 FTIR Nov 14, 2024

Triad Data Available Upon Request
NOTES:Gross Weight; 48.2 Kg

Net Weight: 8.1 Kg

%-uivlﬂ

Approved for Refléase
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- Airgas Specialty Gases
Airgas USA, LLC
, 6141 Easton Road

an A¥r Liquide company IB’llggliteadvﬂle PA 18949
Airgas.com '

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EQ4NI9Q9E3HADDEE Reference Number, 160-402138484-1
Cylinder Number: ND11215 Cylinder Volume: 2472 CF
Laboratory: 124 - Plumsteadville - PA Cyiinder Pressure: 2215 PSIG
PGVP Number: A12021 Valve Qutlet: 660

Gas Code: CO,NO,NOX,502 BALN Cerlification Date:  Jul 15, 2021

Expiration Date: Jul 15, 2029

Certification performed in accordance with “EPA Traceabllity Protocol for Assay and Cerification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There dre no significant impurities which affect the use of this calibration mixture. All concentrations are on a
mole/mole basis unless otherwise noted.

Do Not Use This Cylinder below 100 ps_tii.e. 0.7 megapascals.

. ANALYTICAL RESULTS

Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty B Dates

NOX 55.00 PPM 56.16 PPM G1 +i- 1.4% NIST Traceable 07/08/2021, 07/15/2021

CARBON MONOXIDE 55.00 PPM 54.22 PPM G1 +/- 0.5% NIST Traceable 07/08/2021

NITRIC OXIDE 55.00 PPM 56.16 PPM G1 +/-1.0% NIST Traceable 07/08/2021, 07/15/2021

SULFUR DIOXIDE 55.00 PPM 55.55 PPM G4 +~ 1.1% NIST Traceable 07/08/2021, 071152021

NITROGEN Balance

CALIBRATION STANDARDS
Type Lot 1D Cylinder No Concentration Uncertainty Expiration Date
NTRM 11010130 KALOD4536 97.31 PPM CARBON MONOXIDE/NITROGEN +-0.4% Oct 04, 2022
PRM 12386 DB85025 9.91 PPM AIR/NITROGEN DIOXIDE 2.0% Feb 20, 2020
NTRM 200610-50 CC733426 08.61 PPM NITRIC OXIDEMNITROGEN +- 0.8% Oct 06, 2026
GMIS 124206889 CC323707 4.028 PPM NITROGEN DIOXIDE/NITROGEN 2.1% Aug 15, 2021
NTRM 16010224 KALO03838 97.69 PPM SULFUR DICXIDE/NITROGEN +-0.8% Dec 23, 2021
The SRM, PRM or RGM noted above is only in reference to the GMIS used in the assay*dnd not part of the analysis.

ANALYTICAL EQUIPMENT

Instrument/Make/Mcdel Analytical Principle Last Multipoint Calibration
Nicolet iS50 FTIR AUP2010245 CO FTIR c Jun 24, 2021
Nicolet iS50 FTIR AUP2010245 NO FTIR Jul 01, 2021
Nicclet iS50 FTIR AUP2010245 NO2 FTIR Jun 30, 2021
Nicolet iS50 FTIR AUP2010245 SO2 FTIR Jul 09, 2021

Triad Data Available Upon Request
NOTES:

Gross Weight 47.9 Kg
Net Weight: 7.8 Kg

& B A

Dann A afAGNAN2ARR4641. .. .




- Airgas Specialty Gases
A“-gas Airgas USA LLC
® 6141 Easton Road
an Alr Liquide company Plumsteadville, PA 18949

Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL _STANDARD

Customer; AIR LIQUIDE

(THAILAND) LTD
Part Number: E02ZNI92E3HAL000 Reference Number: 160-402340009-1
Cylinder Number: (GND027038 Cylinder Valume: 2484 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2214 PSIG
PGVP Number:; A12022 Valve Outlet: 590
Gas Code: 02 BALN Certification Date: Feb 10, 2022

Expiration Date: Feb 10, 2030

M
Cartification performed in accordance with "EPA Traceability Protocol for Assay and Cediification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require corraction for analytical interference, This cylinder has a total analytical
uncertainty as stated below with a confidence level 0t 95%. There are no significant impurities which-affect the use of this calibration mixture. All concentraticns are on a

) mote/mole basis unless otherwise noted.

Do Not Use This Cylinder below 100 psig. i.e, 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual ' Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates

OXYGEN 8.000 % 7879 % G1 +/- 0.5% NIST Traceable 02/10/2022
NITROGEN Balance

CALIBRATION STANDARDS
Type Lot 1D Cylinder No Concentration ] Uncertainty Expiration Date
NTRM 10010635 K022176 8.967 % OXYGEN/NITROGEN +H-0.3% Apr 19,2022

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration

l SIEMENS OXYMAT 6 - N1-W5-951 - 02 PARAMAGNETIC Jan 27, 2022 I

Triad Data Available Upon Request

NOTES:Gross Weight: 48.3 Kg
Net Weight: 8.1 Kg

Approved for Release Page 1 of 160-402340009-1



- Airgas Specialty Gases
AI rgas Airgas USA LLC

> 6141 Easton Road
an Air Liquide company Plumsteadyville, PA 18949

Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer: AIR LIQUIDE

(THAILAND) LTD
Part Number: E02NI84E3HA0001 Reference Number:  160-402830555-1
Cylinder Number: GN0029544 Cylinder Volume: 250.0 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2214 PSIG
PGVP Number: A12023 Valve Outlet: 590
Gas Code: 02,BALN Certification Date: Sep 05, 2023

Expiration Date: SeE 05| 2031

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
B00/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
mole/mole basis unless otherwise noted. The results relate only to the items lested. The report shall not be reproduced except in full without approval of the laboratory. Do
Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
OXYGEN 16.00 % 16.12 % G1 +/- 0.5% NIST Traceable 09/05/2023
NITROGEN Balance
CALIBRATION STANDARDS
| Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 08010205 K001516 23.2 % OXYGEN/NITROGEN +-0.4% Jun 01, 2024
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
l SIEMENS OXYMAT 6 - N1-W5-951 - 02 PARAMAGNETIC Aug 16, 2023 l

Triad Data Available Upon Request

NOTES:Gross Weight: 50.0 Kg
Net Weight: 8.4 Kg

b,

Approved for Release
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CALIBRATION 0394

Cert. No.
Pages

Calibration Certificate

Equipment : SOUND CALIBRATOR
Manufacturer : RION

Model : NC-74

Serial No.: 34478385

ID No.: NKH_FS0019
Condition As Found : GOOD

Customer :

: ACC24045
1of3

‘ WNaaloorn -

E REVIEW BY ...t

APPROVED BY ocovaeenns? t [k .......

\
} NEXT CAL. DATE .......

[to/37

o 8

ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.

Location : -

Ambient Temperature : {23043 )
Pressure : (1013 £3)
Relative Humidity : (500 £20 )

11 SEPTEMBER 2024
01 OCTOBER 2024
02 OCTOBER 2024

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

Nathakorn Pisutpaisan

Cg

7" llakln.

( Thanakul Petchurai )

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

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



SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPOR N/

451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand associates -

Tel. +66 2433 8331 Email : calibration@sithiphorn.com NSC-TISLTIS 17025
CALIBRATION 0394

Cert. No. : ACC24045
Job No. : VC67AC0163

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

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

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

Condition of this result of calibration :

1. Reference Standard Instruments :

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

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

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

o Lol




SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

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

SITHIPOR

associates -
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NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACC24045
Job No. : VC67AC0163
Pages : 3of3
Result of calibration :
1. Sound pressure level
Specified sound Measured Deviated Acceptance
pressure level value value Uncertainty limit
(dB) (dB) (dB) (dB) (dB)
94 94.09 0.09 0.20 0.40
2. Frequency
Specified Measured Deviated Acceptance
Frequency value value Uncertainty limit
(Hz) (Hz) (%) (%) (%)
1000 1002.4 0.2 0.1 1.0
3. Total distortion
Measured value ( % ) Uncertainty ( % ) Acceptance limit ( % )
0.94 0.10 3.0

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

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

End of Calibration Certificate

> 2.
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Equipment :
Manufacturer :

Model :
Serial No.:
ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :

Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

SOUND LEVEL METER

RION

NL-42 / Microphone UC-52 / Preamplifier NH-24

00709778 / 187364 /01329

NKH_FS0072

GOOD

Calibration Certificate

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

(23.0 £3)
(1013 +3)
(50.0 £20 )

16 JUNE 2025
01 JULY 2025
02 JULY 2025

Calibrated by :

Approved by :

°C
kPa
%

SITHIPORN ASSOCIATES CO., LTD. S,
SITHIPORN, itz
CALIBRATION LABORATORY fllel ol
3
AN
451-451/1 sirinthorn Road, Bangbumruy, Bangplud, Bangkok, 10700 Thailand "/':I,.j..\\\\“ R T
Tel. +66 2433 833! Email : calibration@sithiphorn.com CAI.;BRATION 0394
Cert. No. : ACL25255
Pages 1of8

REVIEW BY

APPROVED BY

NEXT CAL DATE........ 01/07/26 ........

Nathakorn Pisutpaisan

M’dxw- g .

( Wichok Ekpongpradit )

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

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

CALIBRATION LABORATORY

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No. : ACL25255
Job No. : VC68AC0128
Pages : 20f8

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
Waveform Generator 33210A
Waveform Generator 33511B
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 34461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAI

Serial No.
MY48017076
MY52302742
MY53220104
MY53220076
MY60024273

62100114

2977900

34560495

Cert. No.
EF-0011-25
EF-0012-25

EEL.BP 24/0268
EEL.BP 23/0268
CA2025120EA
EF-0006-25
AA-1002-25
AA-3002-25

Due Date
11-FEB-26
11-FEB-26
22-APR-26
22-APR-26
18-MAR-26
11-FEB-26
19-FEB-26
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).

pitehon B.
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Summary of Measurement Result :

Cert. No. : ACL25255
Job No. : VC68AC0128

Pages : 30of8

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)

1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings

125 Hz 03 0.6

1000 Hz 03 0.6

8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz 03 0.6
For>4kHzto 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 1.0

5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1

Nichan B
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Cert. No. : ACL25255
JobNo. : VC6SAC0128

Page : 40f8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 939 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.2

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

Frequency Weighting

Weighting (dB)

A - weight 10.8

C - weight 16.7
Flat 223

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 Acc?pt.ance
Limits
125 04 0.5 0.5 +1.5
1000 0.0 0.0 0.0 +1.0
8000 0.2 -0.1 0.1 +5.0

Wieho B.
= — ]
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Cert. No. : ACL25255

Job No. : VC68AC0128
Pages : 5of8
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 O
Limits
63 0.0 0.0 0.0 +2.0
125 00 0.0 0.0 +1.5
250 0.0 0.0 0.0 +1.5
500 0.0 00 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 00 0.1 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 00 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 *0.1
Leq 94.0 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3
Hickou .
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SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

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 +1.1
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +£1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 539 -0.1 +1.1
49.0 49.0 0.0 +1.1
44.0 440 0.0 +1.1
39.0 39.0 0.0 +1.1
340 340 0.0 +1.1
30.0 29.9 -0.1 +1.1
29.0 28.9 -0.1 +1.1
28.0 27.9 -0.1 +1.1
27.0 27.0 0.0 +1.1
26.0 25.9 -0.1 +1.1
250 24.9 -0.1 +1.1

Cert. No. : ACL25255

Job No.
Pages

: VC68AC0128
: 60f8
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associates J CALIBRATION LABORATORY
Cert. No. : ACL25255
Job No. : VC68ACO0128
Pages : 7of8
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 +1.1
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 29.0 0.0 *1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
025 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 10;-25
200 800 134.0 134.0 0.0 +1.0
Slow 2 8 108.0 108.0 00 1.0;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 15;-5.0
SEL 2 8 108.0 108.0 0.0 10;-25
200 800 128.0 128.1 0.1 +1.0

hfr'g}u'u &
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Cert. No. : ACL25255

Job No. : VC68AC0128
Pages : 8of8
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 +3.0
One 1334 133.3 -0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 1354 135.2 -0.2 +2.0
Negative half cycle 135.4 135.2 -0.2 +£2.0
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive - Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.5 -0.1 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

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

End of Calibration Certificate

ithou B,
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Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00709775/ 187361 /01326
ID No.: NKH_FS0069
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO.,LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK. 10250 THAILAND.
Location : -
Ambient Temperature : (23.0 £3) °C REVIEW BY ....... 77%’&"/‘7
Pressure : (1013 £3) kPa
Relative Humidity : (500 £20) %
APPROVED BY
Received Date : 26 JUNE 2025
Calibration Date : 01 JULY 2025 NEXT CAL DATE......... 01/07/26.....
Date of Issue : 02 JULY 2025
Calibrated by : Nathakorn Pisutpaisan

Approved by : M, ‘ E.

( Wichok Ekpongpradit )

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

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

Calibration Method :

Cert. No. : ACL25257

Job No.
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.

: VC68ACO0134
: 20f8

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
Waveform Generator 33210A
Waveform Generator 33511B
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 34461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAI

Serial No.
MY48017076
MY52302742
MY53220104
MY53220076
MY60024273

62100114

2977900

34560495

Cert. No.
EF-0011-25
EF-0012-25

EEL.BP 24/0268
EEL.BP 23/0268
CA2025120EA
EF-0006-25
AA-1002-25
AA-3002-25

Due Date
11-FEB-26
11-FEB-26
22-APR-26
22-APR-26
18-MAR-26
11-FEB-26
19-FEB-26
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).

poichou B.
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CALIBRATION LABORATORY

Cert. No. : ACL25257
Job Neo. : VC68AC0134

Pages : 3of8

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)

1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings

125 Hz 0.3 0.6

1000 Hz 03 0.6

8000 Hz 03 0.7
4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz 0.3 0.6
For>4kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 03 1.0

5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
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 level stability 0.1 0.1




SITHIPORN SITHIPORN ASSOCIATES

CALIBRATION LABORATORY
Cert. No. : ACL25257
Job No. VC68AC0134
Page 40f8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.6

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

Frequency Weighting

Weighting (dB)

A - weight 10.8

C - weight 17.2
Flat 229

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)
(Hiz) Flat C-weight | A-weight Acceptance
Limits
125 0.4 0.4 04 +1.5
1000 0.1 0.1 0.1 +1.0
8000 -0.7 -0.6 -0.6 +5.0

Ni'Coon B.
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4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No. : ACL25257

Job No.
Pages

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . ) Acceptance
Flat C-weight A-weight
Limits
63 0.0 -0.1 0.0 +2.0
125 0.0 0.1 0.0 +1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.1 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.1 0.0 +3.0
8000 0.1 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 00 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.1 0.1 +0.3

: VC68AC0134

nichorr-
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7. Level linearity on the reference level range

Cert. No. : ACL25257
Job No. : VC68AC0134
Pages : 6of8

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +1.1
136.0 136.0 0.0 +1.1
135.0 1350 0.0 +1.1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 +1.1
119.0 119.1 0.1 +1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 +1.1
104.0 104.1 0.1 +1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 440 0.0 +1.1
39.0 39.0 0.0 +1.1
34.0 34.0 0.0 +1.1
30.0 30.0 0.0 +1.1
29.0 29.0 0.0 +1.1
28.0 28.0 0.0 +1.1
27.0 27.0 0.0 +1.1
26.0 26.0 0.0 +1.1
25.0 25.0 0.0 +1.1

Wichow B
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Cert. No. : ACL25257
Job No. : VC68AC0134
Pages : Tof8
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 +1.1
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 28.9 -0.1 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting | (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 108.0 0.0 15;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-25
200 800 134.0 134.1 0.1 +1.0
Slow 2 8 108.0 108.0 0.0 1.0;-5.0
200 800 127.6 127.6 0.0 +1.0
025 1 99.0 98.9 -0.1 15;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-25
200 800 128.0 128.0 0.0 +1.0

piehon B
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Cert. No. : ACL25257

Job No. : VC68AC0134
Pages : 8of8
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 +3.0
One 133.4 133.3 -0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 1354 135.1 -0.3 +2.0
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.5 -0.1 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.1 -0.1 +0.3

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

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

End of Calibration Certificate
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Cert. No. : ACL25258

Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

SOUND LEVEL METER

RION

NL-42 / Microphone UC-52 / Preamplifier NH-24
00709776 / 187362 /01327

NKH_FS0070

GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Ambient Temperature : (23.0+3) °C ,
Pressure : (1013 £3) kPa REVIEW BY 77%’&”"'?
Relative Humidity : (500 +20) %
APPROVED BY

Received Date : 26 JUNE 2025
Calibration Date : 01 JULY 2025 Next caL pate,., 01/07/26
Date of Issue : 02 JULY 2025

Calibrated by : Nathakorn Pisutpaisan

Approved by :

W iChot E.

( Wichok Ekpongpradit )

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

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

CALIBRATION LABORATORY

Calibration Procedure ; CP-AC-01

Calibration Method :

Cert. No. : ACL25258

Job No.
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.

: VC68AC0134
: 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 Instraments :

Instrument Model
Waveform Generator 33210A
Waveform Generator 33511B
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 34461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAI

Serial Ne.
MY48017076
MY52302742
MY53220104
MY53220076
MY60024273

62100114

2977900

34560495

Cert. No.
EF-0011-25
EF-0012-25

EEL.BP 24/0268

EEL.BP 23/0268

CA2025120EA
EF-0006-25
AA-1002-25
AA-3002-25

Due Date
11-FEB-26
11-FEB-26
22-APR-26
22-APR-26
18-MAR-26
11-FEB-26
19-FEB-26
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).

wichoyx B




SITHIPO Rw SITHIPORN ASSOCIATES

associates CALIBRATION LABORATORY

Cert. No. : ACL25258
Job No. : VC68AC0134

Pages : 3of8

Summary of Measurement Result ¢

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)

1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings

125 Hz 03 0.6

1000 Hz 03 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 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 1.0

5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 03
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 025
12. High level stability 0.1 0.1

;f‘('(;hm/k 2
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SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL25258
JobNo. : VC68AC0134

2. Self-generated noise

Frequency Weighting

Weighting (dB)

A - weight 11.5

C - weight 17.3
Flat 23.2

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

Page : 40f8
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 939 0.0 +0.3
2.1 Normal test
Measured Value
(dB)
14.6

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hiz) Flat C-weight | A-weight Acceptance
Limits
125 0.5 0.5 0.6 +1.5
1000 0.2 0.2 0.2 +1.0
8000 -0.2 -0.2 -0.2 +5.0
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associates

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

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

Cert. No. : ACL25258

Job No.
Pages

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ) ) Acceptance
Flat C-weight A-weight
Limits
63 -0.1 -0.1 0.0 +2.0
125 0.0 0.0 0.0 £1.5
250 0.0 0.0 -0.1 +1.5
500 0.0 0.0 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +£0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 940 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 +0.3

: VC68AC0134
: 50f8
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SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

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 +1.1
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 +1.1
89.0 89.1 0.1 +1.1
84.0 84.1 0.1 +1.1
79.0 79.0 0.0 +1.1
74.0 741 0.1 +1.1
69.0 69.1 0.1 +1.1
64.0 64.0 0.0 +1.1
59.0 59.1 0.1 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 +1.1
34.0 34.0 0.0 +1.1
30.0 300 0.0 +1.1
29.0 29.0 0.0 +1.1
28.0 28.0 0.0 +1.1
27.0 27.0 0.0 +1.1
26.0 26.0 0.0 +1.1
25.0 24.9 -0.1 +1.1

Cert. No. : ACL25258

Job No.
Pages

: VC68AC0134
: 60f8
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SITHIPORN SITHIPORN ASSOCIATES
Cert. No. : ACL25258
Job No. : VC68AC0134
Pages : 7of8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 940 0.0 +1.1
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 28.8 -0.2 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 15;-5.0
Fast 2 8 117.0 117.0 0.0 10;-2.5
200 800 134.0 134.0 0.0 +1.0
Slow 2 8 108.0 108.0 0.0 1.0;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 15;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-25
200 800 128.0 128.0 0.0 +1.0

Withou g_
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Cert. No. : ACL25258

Job No. : VC68AC0134
Pages : 8of8
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 +3.0
One 133.4 133.3 -0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 1354 135.2 0.2 2.0
Negative half cycle 1354 135.2 -0.2 +2.0
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 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 +0.3

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

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

End of Calibration Certificate
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand
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SITHIPORN

(L) LI
S,

ts,
)

.

)

()

,/’ll

o\

2, =
/"Inl ] I\“\\

NSC-TISI-TIS 17025

CALIBRATION 0394

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

SOUND LEVEL METER

RION

NL-42 / Microphone UC-52 / Preamplifier NH-24

00371915 /169104 /72249

NKH_FS0002

GOOD

Cert. No. : ACL25185

Pages 1of8

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Ambient Temperature : (23.0+3)
Pressure : (1013 £3)
Relative Humidity : (. 50.0 £20 )
Received Date : 23 APRIL 2025
Calibration Date : 09 MAY 2025
Date of Issue : 13 MAY 2025
Calibrated by :
Approved by :

°C
kPa
%

Nathakorn Pisutpaisan

/-

AL -

( Thanakul Petchurai )

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

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

associates / CALIBRATION LABORATORY

Cert. No. : ACL25185

Job No. : VC68AC0092

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

Waveform Generator 33210A MY48017076 EF-0011-25 11-FEB-26
Waveform Generator 33511B MY52302742 EF-0012-25 11-FEB-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-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 Electrical And Electronics Institute (EEI).




SITHIPORN SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL.25185
Job No. : VC6SAC0092

Pages : 30of8

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)

1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings

125 Hz 03 0.6

1000 Hz 03 0.6

8000 Hz 03 0.7
4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 03 1.0

5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 02 0.25
12. High level stability 0.1 0.1




SITHIPORN SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25185
JobNo. : VC68AC0092

Page : 40f8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 939 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.2

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

Frequency Weighting

Weighting (dB)

A - weight 11.6

C - weight 17.5
Flat 234

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)
e Flat C-weight | A-weight Acceptance
Limits
125 03 03 0.3 +1.5
1000 0.1 0.1 0.1 +1.0
8000 0.6 0.7 0.7 +5.0




SITHIPORN

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

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

Cert. No. : ACL25185
Job No. : VC68AC0092

Pages : Sof8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . . Acceptance
Flat C-weight A-weight O
Limits
63 0.0 -0.1 0.0 +2.0
125 0.0 0.0 0.0 *1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.0 0.0 *1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.0 00 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0

+0.3 7': ;ZE-
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SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

7. Level linearity on the reference level range

Cert. No. : ACL25185
Job No. : VC68AC0092

Pages : 6of8

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +1.1
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 +1.1
114.0 1140 0.0 +1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 1.1
39.0 39.0 0.0 +1.1
34.0 33.9 -0.1 +1.1
30.0 29.9 -0.1 +1.1
29.0 28.9 -0.1 +1.1
28.0 279 0.1 +1.1
27.0 26.9 -0.1 +1.1
26.0 25.9 -0.1 +1.1
25.0 249 -0.1 +1.1

2 Aot




SITHIPORN SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY
Cert. No. : ACL25185
Job No. : VC68AC0092
Pages : 7of8
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 +1.1
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 28.9 -0.1 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting | (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.1 0.1 +1.0
Slow 2 8 108.0 108.0 0.0 1.0;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.1 0.1 +1.0

> Pelefl.
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CALIBRATION LABORATORY
Cert. No. : ACL25185
Job No. : VC68AC0092
Pages : 80of8
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 +3.0
One 133.4 133.4 0.0 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 135.4 135.2 0.2 +2.0
Negative half cycle 1354 1352 0.2 +2.0
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 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 +0.3

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

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

End of Calibration Certificate
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Tel. +66 2433 8331 Email : calibration@sithiphorn.com CALIBRATION 0394

Cert. No. : ACL25186
Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

SOUND LEVEL METER

RION

NL-42 / Microphone UC-52 / Preamplifier NH-24
00371916/ 169103 /72248

NKH_FS0003

GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location : -
Ambient Temperature . (230 £3) oC REVIEW BY ...... & 0. 01057 0.
Pressure : (1013 £3) kPa
Relative Humidity : (50.0 +£20) %
APPROVED BY

Received Date : 23 APRIL 2025
Calibration Date : 09 MAY 2025 NEXT CAL DATE.......09/05/26
Date of Issue : 13 MAY 2025

Calibrated by : Nathakorn Pisutpaisan

Approved by : 7-. —pe z Z
‘ -

( Thanakul Petchurai )

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

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

SITHIPORN ASSOCIATES

CALIBRATION LABORATORY

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No. : ACL25186

Job No.
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.

: VC68AC0092
: 20f8

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
Waveform Generator 33210A
Waveform Generator 33511B
Digital Multimeter 34461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAI

Serial No.
MY48017076
MY52302742
MY60024273

62100114

2977900

34560495

Cert. No.
EF-0011-25
EF-0012-25

CA2025120EA
EF-0006-25
AA-1002-25
AA-3002-25

Due Date
11-FEB-26
11-FEB-26
18-MAR-26
11-FEB-26
19-FEB-26
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 Electrical And Electronics Institute (EEI).

7 Lele/b .




SITHIPORN SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25186
Job No. : VC6S8AC0092

Pages : 3of8

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)

1. Absolute sensitivity 0.2 NA
2. Self-generated noise 02 N/A
3. Acoustical signal tests of frequency weightings

125 Hz 03 0.6

1000 Hz 03 0.6

8000 Hz 03 0.7
4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz 0.3 0.6
For>4kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 1.0

5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 03
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1
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CALIBRATION LABORATORY
Cert. No. : ACL25186
JobNo. : VCG68AC0H092
Page 40f8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 93.9 0.0 +0.3
2. Self-generated noise
2.1 Normal test
Measured Value

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

Frequency Weighting

Weighting (dB)

A - weight 11.6

C - weight 17.5
Flat 23.2

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 Ascceptance
Limits
125 0.1 0.2 0.2 +1.5
1000 0.0 0.0 0.1 +1.0
8000 0.8 0.9 0.9 +50

= LSk
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Cert. No. : ACL25186

Job No. : VC68AC0092
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) ] . Acceptance
Flat C-weight A-weight O
Limits
63 00 0.0 -0.1 +2.0
125 0.0 0.0 0.0 *1.5
250 0.0 0.0 0.0 +1.5
500 00 0.1 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 940 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 940 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 +0.3
7;___@— -
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SITHIPORN ASSOCIATES
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7. Level linearity on the reference level range

Cert. No. : ACL25186
Job No. : VC68AC0092
Pages : 6of8

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +1.1
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
440 440 0.0 +1.1
39.0 39.0 0.0 +1.1
34.0 34.0 0.0 +1.]
30.0 29.9 -0.1 +1.1
29.0 28.9 -0.1 *1.1
28.0 27.9 -0.1 +1.1
27.0 26.9 -0.1 +1.1
26.0 25.9 -0.1 +1.1
250 24.9 0.1 +1.1

oo kel
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Cert. No. : ACL25186
Job No. : VC68AC0092
Pages : 7of8
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 +1.1
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 28.9 -0.1 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.1 0.1 +1.0
Slow 2 8 108.0 108.0 0.0 1.0;-5.0
200 800 127.6 127.6 0.0 +1.0
025 1 99.0 98.9 -0.1 15;-5.0
SEL 2 8 108.0 108.0 0.0 10;-25
200 800 128.0 128.1 0.1 +1.0
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Cert. No. : ACL25186

Job No. : VC68AC0092
Pages : 8of8
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 +3.0
One 133.4 133.4 0.0 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 1354 135.2 0.2 +2.0
Negative half cycle 1354 135.2 0.2 +£2.0
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.5 -0.1 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +).3

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

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

— End of Calibration Certificate
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Cert. No. : ACL25187
Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID Neo.:

Condition As Found :

Customer :

SOUND LEVEL METER

RION

NL-42 / Microphone UC-52 / Preamplifier NH-24
00371917/ 169101 /72247

NKH_FS0004

GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location : - 97/% Lont 7
Ambient Tempera ture : (230 +3) °oC REVIEW BY ....2. .0 0 ..
Pressure : (1013 £3) kPa
Relative Humidity : (50.0 £20 ) %
APPROVED BY

Received Date : 23 APRIL 2025
Calibration Date : 09 MAY 2025 NEXT CAL DATE. ..., 09/05/26
Date of Issue : 13 MAY 2025

Calibrated by : Nathakorn Pisutpaisan

Approved by : 7(. ,Ze/é{v
| 3

( Thanakul Petchurai )

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

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

Cert. No. : ACL25187

Job No. : VC68AC0092

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

Waveform Generator 33210A MY48017076 EF-0011-25 11-FEB-26
Waveform Generator 33511B MY52302742 EF-0012-25 11-FEB-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-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 Electrical And Electronics Institute (EEI).
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CALIBRATION LABORATORY

Cert. No. : ACL25187
Job No. : VC68AC0092
Pages : 3of8

Summaryv of Measurement Result :

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)

1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings

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 0.6
For>4kHzto 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 03 1.0

5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 03
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 035
11. Overload indication 02 0.25
12. High level stability 0.1 0.1
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CALIBRATION LABORATORY

Cert. No. : ACL25187
JobNo. : VC68AC0092

Page : 40of8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 93.9 0.0 +03

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
151

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

Frequency Weighting

Weighting (dB)

A - weight 11.6

C - weight 17.9
Flat 23.6

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 0.1 0.1 0.2 +1.5
1000 0.1 0.1 0.1 +1.0
8000 0.8 09 0.9 +5.0

~ 2 fole -
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SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

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

Cert. No. : ACL25187
Job No. : VC68AC0092

Pages : 50f8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . . Acceptance
Flat C-weight A-weight
Limits
63 0.0 0.1 -0.1 2.0
125 0.0 0.0 0.1 +1.5
250 0.0 -0.1 -0.1 *1.5
500 0.0 0.0 -0.1 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 00 0.0 0.1 5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +02
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0

+0.3 Zw—
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7. Level linearity on the reference level range

Cert. No. : ACL25187
Job No. : VC6SAC0092
Pages : 60of8

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +1.1
136.0 136.0 0.0 +1.1
135.0 1350 0.0 +1.1
134.0 134.0 0.0 +£1.1
133.0 132.9 -0.1 +1.1
132.0 131.9 -0.1 +1.1
131.0 130.9 -0.1 +1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 +1.1
114.0 1140 0.0 +1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 +1.1
34.0 34.0 0.0 +1.1
30.0 30.0 0.0 +1.1
29.0 29.0 0.0 +1.1
28.0 28.0 0.0 +1.1
27.0 27.0 0.0 +1.1
26.0 26.1 0.1 +1.1
25.0 25.1 0.1 +1.1
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Cert. No. : ACL25187

Job No.
Pages
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 +1.1
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 29.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 0.1 15;-5.0
Fast 2 8 117.0 117.0 0.0 10;-2.5
200 800 134.0 134.0 0.0 +1.0
Slow 2 8 108.0 108.0 0.0 10;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 989 0.1 1.5;-50
SEL 2 8 108.0 108.0 0.0 10;-2.5
200 800 128.0 128.0 0.0 +1.0

: VC68AC0092
: 70f 8
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Cert. No. : ACL25187
Job No. : VC68AC0092

Pages : 8of8
10. Peak C sound level

Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 +3.0
One 133.4 133.4 0.0 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 1354 135.1 -0.3 +2.0

11. Overload indication

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

12. High level stability

SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

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

— End of Calibration Certificate
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Cert. No. : ACC25060
Pages : 1of3

Calibration Certificate

Equipment : SOUND CALIBRATOR

Manufacturer : RION

Model : NC-74

Serial No.: 34478385

ID No.: NKH_FS0019

Condition As Found : GOOD

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

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.

Locaf:ion : ) REVIEW BY .......2. L.07eme 7. -
Ambient Temperature : (230 +£3) °C
Pressure : (1013 £3) kPa
Relative Humidity : (500 £20) % APPROVED BY
Received Date : 07 OCTOBER 2025 NEXT cAL DATE.... 07/10/26
Calibration Date : 08 OCTOBER 2025
Date of Issue : 10 OCTOBER 2025

Calibrated by : Nathakorn Pisutpaisan

Approved by :

OAWo Y . G

( Nitinun Srihawan )

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.
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SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Calibration Procedure : CP-AC-03

Calibration Method :

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

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

microphone.

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

Instrument Model
Waveform Generator 33511B
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 33461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAI
Audio Analyzer AVR-3360A

Serial No.
MY52302742
MY53220104
MY53220076
MY60024273

62100114

2977900

34560495

V744B6069

Cert. No. : ACC25060

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

: VC69ACO0007
: 20f3

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

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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Cert. No. : ACC25060

Job No. : VC69AC0007
Pages : 3of3
Result of calibration :
1. Sound pressure level
Specified sound Measured Deviated Acceptance
pressure level value value Uncertainty limit
(dB) (dB) (dB) (dB) (dB)
94 94.17 0.17 0.14 0.40
2. Frequency
Specified Measured Deviated Acceptance
Frequency value value Uncertainty limit
(Hz) (Hz) (%) (%) (%)
1000 1002.3 0.2 0.1 1.0
3. Total distortion
Measured value ( % ) Uncertainty ( % ) Acceptance limit ( % )
1.25 0.10

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

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

End of Calibration Certificate
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T
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Cert. No. : ACL25184
Pages : 1of8
(] [ ] ®
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00371914 /169110 /72255
ID No.: NKH_FS0001
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 ..... 7 7m’é°m . 7 .
Pressure : (1013 £3) kPa
Relative Humidity : (. 50.0 +£20 ) %
APPROVED BY
Received Date : 23 APRIL 2025
Calibration Date : 09 MAY 2025 NEXT CAL DATE......, 02/05/26
Date of Issue : 13 MAY 2025

Calibrated by : Nathakorn Pisutpaisan

Approved by : 7_ W\/

( Thanakul Petchurai )

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.
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associates CALIBRATION LABORATORY

Cert. No. : ACL25184

Job No. : VC6SAC0092

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

Waveform Generator 33210A MY48017076 EF-0011-25 11-FEB-26
Waveform Generator 33511B MY52302742 EF-0012-25 11-FEB-26
Digital Multimeter 34461A MY 60024273 CA2025120EA 18-MAR-26
Programmable Aitenuator 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 international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Electrical And Electronics Institute (EEI).
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Cert. No. : ACL25184
Job No. : VC68AC0092

Pages : 3of8

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)

1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings

125 Hz 0.3 0.6

1000 Hz 03 0.6

8000 Hz 03 0.7
4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 03 1.0

5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 03
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 02 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1
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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) 93.9 0.0 +0.3
2. Self-generated noise
2.1 Normal test
Measured Value

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

Frequency Weighting

Weighting (dB)

A - weight 99

C - weight 16.2
Flat 21.8

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 0.3 0.4 0.4 +1.5
1000 0.0 0.0 0.0 +1.0
8000 -1.0 0.9 -0.9 +5.0

o A




SITHIPORN

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No. : ACL25184
Job Neo. : VC68AC0092

Pages : Sof8

6. Long - term stability

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ) . Acceptance
Flat C-weight A-weight ._
Limits
63 0.0 -0.1 0.0 +2.0
125 0.0 -0.1 0.0 *1.5
250 0.1 0.1 0.0 +1.5
500 0.0 00 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.1 0.0 0.1 +2.0
4000 0.1 0.0 0.1 +3.0
8000 0.1 0.0 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 £0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 94.0 0.0 +0.1
SIM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.1 0.1

+0.3 )': éég
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7. Level linearity on the reference level range

Cert. No. : ACL25184
Job No. : VC68AC0092
Pages : 60f8

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +1.1
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 +1.1
134.0 134.1 0.1 +1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 +1.1
124.0 1240 0.0 +1.1
119.0 119.1 0.1 +1.1
114.0 114.1 0.1 +1.1
109.0 109.0 0.0 +1.1
104.0 104.1 0.1 +1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 *1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +£1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 +1.1
390 39.0 0.0 +1.1
34.0 34.0 0.0 +1.1
30.0 30.0 0.0 +1.1
29.0 29.0 0.0 +1.1
28.0 28.0 0.0 +1.1
27.0 27.0 0.0 +1.1
26.0 26.0 0.0 +1.1
25.0 25.0 0.0 +1.1

> L
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Cert. No. : ACL25184
Job No. : VC68AC0092
Pages : 7of8
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 +1.1
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 289 -0.1 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting | (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 108.0 0.0 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 10;-25
200 800 134.0 134.1 0.1 +1.0
Slow 2 8 108.0 108.1 0.1 10;-5.0
200 800 127.6 127.7 0.1 *1.0
0.25 1 99.0 99.0 0.0 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 10;-25
200 800 128.0 128.0 0.0 +1.0
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Cert. No. : ACL25184

Job No. : VC68AC0092
Pages : 8of8
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lcpeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 +3.0
One 133.4 133.4 0.0 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 135.4 135.1 0.3 +2.0
Negative half cycle 1354 135.1 0.3 2.0
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.5 0.0 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

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

End of Calibration Certificate

>~ L/l




CERTIFICATE OF CALIB TION REVIEW BY ..~ 74 £

ISSUED BY Cirrus Research plc APPROVED BY

DATE OF ISSUE 27 November 2024 CERTIFICATE NUMBER 227736 e D A 27111 /25 i
Cirrus Research plc Fage ura
Acoustic House Approved signatory
Bridlington Road N.Smith
Hunmanby , : _
North Yorkshire Electronically signed:
YO14 OPH

United Kingdom \‘Q“ %@
T RN

doseBadge Reader : IEC 60942:2003

Instrument information

Manufacturer: Cirrus Research plc Notes:
Model: RC:110A

Serial number: 79625

Class: 2

Test summary

Date of calibration: 27 November 2024

The doseBadge reader detailed above has been calibrated to the published data as described in the operating manual
and in the half-inch configuration. The procedures and techniques used are as described in IEC60942_2003 Annex B —
Periodic Tests and three determinations of the sound pressure level, frequency and total distortion were made.

The sound pressure level was measured using a WS2F condenser microphone type MK:224 manufactured by Cirrus
Research plc.

The results have been corrected to the reference pressure of 101.33 kPa using the manufacturer's data.

The doseBadge Reader has been shown to conform to the Class 2 requirements for periodic testing, described in Annex
B of IEC 60942:2003 for the sound pressure level(s) and frequency(ies) stated, for the environmental canditions under
which the tests were performed.

However, as public evidence was not available, from a testing organisation responsible for pattern approval, to
demonstrate that the model of doseBadge Reader conformed to the requirements for pattern evaluation described in
Annex A of IEC 60942:2003, no general statement or conclusion can be made about conformance of the doseBadge
Reader to the requirements of IEC 60942:2003.

Notes:

This certificate provides traceability of measurement to the Sl system of units and/or to units of measurement realised at the National Physical
Laboratory or other recognised national metrology institutes. This certificate may not be reproduced other than in full, except with the prior written
approval of the issuing laboratory. The results within this certificate relate only to the items calibrated. The reported expanded uncertainty is based on a
standard uncertainty multiplied by a coverage factor k=2, providing a coverage probability of approximately 95%.



warakorn.pookrak
Next cal


CERTIFICATE OF CALIBRATION

Certificate Number:
227736

Page 2 of 2

Environmental conditions

The following conditions were recorded at the time of the test:

Before  Pressure: 100.54 kPa Temperature: 23.0 °C Humidity:  39.7 %
After Pressure: 100.54 kPa Temperature: 23.0 °C Humidity: 34.5%
Test equipment
Equipment Manufacturer Model Serial number
Distortion Meter Keithley 2015 1053426
Acoustic Calibrator Bruel and Kjaer 4231 2610257
Environmental Monitor Comet T7510 21962628
Initial Acoustic Results
Expected | Sample 1 | Sample 2 | Sample 3 | Average | Deviation | Tolerance | Uncertainty
Level (dB) 114.00 113.76 113.75 113.76 113.76 -0.24 +0.75 0.11dB
Distortion (%) <4.00 0.31 0.31 0.30 0.31 0.31 +4.00 0.13 %
Frequency (Hz) 1000.0 1005.0 1005.1 1005.0 1005.0 5.0 +200.0 0.1 Hz
The measured quantities or deviations (as applicable), extended by the expanded combined uncertainty of
measurement, must not exceed the corresponding tolerance.
Adjusted Acoustic Results
Expected | Sample 1 | Sample 2 | Sample 3 | Average | Deviation | Tolerance | Uncertainty
Level (dB) 114.00 114.01 114.01 114.00 114.01 0.01 $0.75 0.11dB
Distortion (%) <4.00 0.29 0.30 0.30 0.30 0.30 +4.00 0.13 %
Frequency (Hz) 1000.0 1005.0 1005.0 1005.0 1005.0 5.0 +200.0 0.1 Hz
Functionality Results
Function
Keypad
Battery Power
Display
Communication
2 way IR link
Clock

End of results




CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research

DATE OF ISSUE 13 February 2025 CERTIFICATE NUMBER 232785

. Page 1 of 6
Cirrus Research ,
Acoustic House Approved signatory
Bridlington Road R.Thomas
Hunmanby Electronically signed:

North Yorkshire -
YO14 OPH \ |
United Kingdom W

Dosemeter : IEC 61252-1993+A1:2000

Instrument information

Manufacturer: Cirrus Research plc Notes:
Model: CR:110AIS

Serial number: YG196

Firmware version: 54

Test summary

Date of calibration: 07 February 2025

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.

The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator KEYSIGHT 33511B MY58001613
Attenuator Cirrus Research ZE:952 64370
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 100498

Notes

REVIEW BY .......0. .00 0 B

APPROVED BY

NEXT CAL DATE...... .07/02/26

This certificate provides traceability of measurement to the S| system of units and/or to units of measurement realised at the National Physical
Laboratory or other recognised national metrology institutes. This certificate may not be reproduced other than in full, except with the prior written
approval of the issuing laboratory. The results within this certificate relate only to the items calibrated. The reported expanded uncertainty is based on a
standard uncertainty multiplied by a coverage factor k=2, providing a coverage probability of approximately 95%.
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CERTIFICATE OF CALIBRATION

Certificate Number:
232785

Page 2 of 6

Environmental conditions
The following conditions were recorded at the time of the test:

Before Pressure: 102.55 kPa Temperature: 21.3 °C Humidity: 37.4 %
After Pressure: 102.50 kPa Temperature: 21.4 °C Humidity: 37.5 %

Test results summary

Test Result
Absolute Acoustic Complies
Sensitivity P
Linearity Complies
Short Duration Complies
Overload Latching Complies

Frequency weighting Complies




CERTIFICATE OF CALIBRATION

Certificate Number:
232785

Page 3 of 6

Laboratory uncertainties

Requirement Value
Absolute acoustic sensitivity 0.2dB
Level linearity 0.15dB

Short duration signals 0.2dB
Overload latching indication 0.2dB
Electrical freq. weighting 125 Hz 0.15dB
Electrical freq. weighting 8 kHz 0.15dB




CERTIFICATE OF CALIBRATION

Certificate Number:
232785

Page 4 of 6

B1: Absolute Acoustical Sensitivity

Frequency: 1000 Hz

Uncertainty: 0.2 dB

Result: Passed

Name Input Level Reading Deviation Limits
(dB) (dB) (dB) (dB)
Initial 114 114.10 -0.1 113/115
Adjusted 114 114.00 0 113 /115

B2: Linearity Of Responce To Steady Signals

Frequency: 1000 Hz

Uncertainty: 0.2 dB

Result: Passed

Range: 80-130dB

Input Level E:gg:ﬁ: Exposure | Duration Deviation Limits Deviation Limits
(dB) (Pa*h) (Pah) (s) (Pah) (Pah) (%) (%)
80 0.000222 | 0.000280 | 20 0000058 | GO9I/ 26 21/ +26
90 0.002222 | 0.002222 20 0000000 | 4901755/ 0 21/ 426
100 0.022222 | 0.021716 20 0000506 | G0To%0 2 21/ +26
110 0311111 | 0.297109 20 0014002 | Q2778 5 21/ 426
120 2222222 | 2.171638 20 0050584 | PoS905 2 21/ +26
130 |22.200023| 21220058 20 1.000165 | 17255950/ 5 21/ 426




Certificate Number:
232785

CERTIFICATE OF CALIBRATION

Page 5 of 6

Result: Passed

B3: Frequency Weightings

Reference Frequency: 1000 Hz Reference Exposure: 5.3181122656930
Reference Input Level: 127 dB Duration: 10 Seconds
Frequency Exposure Exposure Ratio .
(Hz) (Pazh) Ratio Limit ST
125 0.130544 0.0245 0.0174/0.0347 0.15
8000 2.268598 0.4266 0.246 / 2.455 0.15
B4: Short-Duration Signals Result: Passed
Uncertainty: 0.2 dB Frequency: 4000 Hz
L I . Duration |Burst Duration BUGEHE | s Exposure |Deviation| Limits
Level Level Ratio (s) (ms) Between |Exposure (Pa*h) (%) (%)
(dB) (dB) Bursts (ms)| (Pah) ¢ ¢
114 95 1:100 10 10 990 0.003434 | 0.003514 2 -21/+26
129 100 1:1000 10 1 999 0.010858 | 0.010611 -2 -29 / +41
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Certificate Number:
232785
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B6: Latching Overload Indicator

Frequency: 1000 Hz Uncertainty: 0.2 dB
Level Expected To
(dB) Overload Overloaded
130 No No
133 Yes Yes

Result: Passed

End of results
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REVIEW BY ... 2000 e

ISSUED BY Cirrus Research plc APPROVED BY
DATE OF ISSUE 09 June 2025 CERTIFICATE NUMBER 242184 NEXT CAL DATE.......08/06/26 .
Page 1 of 6

Cirrus Research plc

Acoustic House Approved signatory

Bridlington Road N.Smith
Hunmanby Electronically signed:
North Yorkshire

YO14 OPH ,
United Kingdom \*\3 ’N <

Dosemeter : IEC 61252-1993+A1:2000

Instrument information

Manufacturer: Cirrus Research plc Notes:
Model: CR:110AIS

Serial number: YG197

Firmware version: 5.4

Test summary

Date of calibration: 06 June 2025

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.

The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator SIGLENT SDG1032X SDG1XDDD7R6629
Attenuator Cirrus Research ZE:952 96919
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc UNIDB4A 92610

Notes

This certificate provides traceability of measurement to the S| system of units and/for to units of measurement realised at the National Physical
Laboratory or other recognised national metrology institutes. This certificate may not be reproduced other than in full, except with the prior written
approval of the issuing laboratory. The results within this certificate relate only to the items calibrated. The reported expanded uncertainty is based on a
standard uncertainty multiplied by a coverage factor k=2, providing a coverage probability of approximately 95%.
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Certificate Number:

CERTIFICATE OF CALIBRATION 242184

Page 2 of 6

Environmental conditions

The following conditions were recorded at the time of the test:

Before Pressure:

After Pressure;

Temperature: 21.9 °C
Temperature: 22.3 °C

Humidity: 48.0 %
Humidity:  48.0 %

Test results summary

Test Result
S
Linearity Complies
Short Duration Complies
Overload Latching Complies
Frequency weighting Complies




" CERTIFICATE OF CALIBRATION

Certificate Number;
242184

Page 3 of 6

Laboratory uncertainties

Requirement Value
Absolute acoustic sensitivity 0.2dB
Level linearity 0.15dB

Short duration signals 0.2dB
Overload latching indication 0.2dB
Electrical freq. weighting 125 Hz 0.15dB
Electrical freq. weighting 8 kHz 0.15dB




CERTIFICATE OF CALIBRATION

Certificate Number:
242184

Page 4 of 6

B1: Absolute Acoustical Sensitivity

Frequency: 1000 Hz

Uncertainty: 0.2 dB

Nario Input Level | Reading Deviation Limits
(dB) (dB) (dB) (dB)
Initial 114 115.30 -1.3 1137115
Adjusted 114 114.00 0 113 /115

Result: Passed

B2: Linearity Of Responce To Steady Signals

Frequency: 1000 Hz

Uncertainty: 0.2 dB

Range: 80- 130 dB

Result: Passed

Input Level E::g:tﬁ_‘; Exposure | Duration Deviation Limits Deviation Limits
(dB) (Path) (Pa2h) (s) (Pazh) (Pa?h) (%) (%)
80 0.000222 | 0.000280 | 20 -0.000058 | Q0075 26 217426
90 0.002222 | 0.002222 | 20 0,000000: (LR 0 21/ +26
100 | 0.022222 | 0.021222 | 20 0.001000 | GOI7E5% 5 21/ +26
110 | 0222222 | 0207390 | 20 0014832 | Q1900 & 21/ +26
120 | 2.222022 | 2.073898 | 20 o4mapy. | Llaeee 7 211426
130 |22.222223|19.805577| 20 2416646 | LrOno50/ 11 21/+26




CERTIFICATE OF CALIBRATION Cerﬁﬂ;it;r::mber:
Page 5 of 6
B2 Kiadiionay Weightings Result: Passed

Reference Frequency: 1000 Hz Reference Exposure: 4.8501760312236
Reference Input Level: 127 dB Duration: 10 Seconds
Frequency Exposure Exposure Ratio .
(Hz) (Pah) Ratio Limit Lncertainty
125 0.121831 0.0251 0.0174 7/ 0.0347 0.15
8000 3.931073 0.4266 0.246 / 2.455 0.15
B4: Short-Duration Signals Result: Passed
Uncertainty: 0.2 dB Frequency: 4000 Hz
Input Burst : { Duration |Expected L G
Level Level Ratio Dur(':;mn Burst(r?‘:;'atlon Between |Exposure E):g:zs#)re De\;:;;lon L'(E;';s
(dB) | (dB) Bursts (ms)| (Pah) ? i
114 95 1:100 14 10 990 0.004591 | 0.005151 12 -21/+26
129 100 1:1000 14 1 999 0.014517 | 0.014187 -2 =29/ +41
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Certificate Number:
242184

Page 6 of 6

B6: Latching Overload Indicator

Frequency: 1000 Hz Uncertainty: 0.2 dB
Level Expected To
(dB) Overload Overloaded
130 No No
133 Yes Ve

Result: Passed

End of results
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JIRANATEE ASSOCIATES CO.LTD.

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025

Jiranatee Associates Co.,Ltd CALIBRATION 0367

63/14-15, 67/35-36

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

Tel: +6608680812

Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com

Web site: www. jiranatee.com

Acoustic calibration laboratory
Calibration services department.

CALIBRATION REPORT

Page 1 of 1 Pages

MEASUREMENT ITEM : Dose meter

MANUFACTURER : Cirrus Research plc

MODEL/TYPE : CR:110AIS

SERIAL NUMBER :¥G198

ID NUMBER : NKH_F50014

CONDITION AS-RECEIVED : Used item

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

RECEIVED DATE : 21 Jul 2025

MEASUREMENT DATE : 23 Jul 2025

ISSUE DATE 123 Jul 2025

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

Temperature :23.0+3.0 E o
Relative Humidity :55.0£15.0 %RH
Atmospheric Pressure : 1010+ 10 hPa

PRECONDITIONING
being performed.

APPROVED BY

NEXT CAL DATE...... 22/07/26 .......

Calibration report Number

CDM-010-68

Calibration procedure:

The Noise dosimeter (Unit Under Calibration) was
calibrated agoinst Standord dosebadge  reader
model: RC-110A which the calibration was
performed respecting the requirements of ISO/IEC
17025:2017 and carried out in accordance with
the requirements of IEC 60942:2003 where
applicable.

Traceability:

This certificate provides a troceability of The
measurement to recognized the national
standards, and te realization of the international
system of units (SI) through Cirrus research plc via
Certificate number: 218610

: The dose meter (Unit Under Calibration) was preconditioning 24 hours at ambient conditions prior to calibration

STANDARD USED DURING CALIBRATION:

Instrument name:  doseBadge Reader Manufacturer: Cirrus Research plc. Model: RC:110A Serial number: 81051

Remark: doseBadge Reader Unit with Internal Acoustic Calibrator to IEC 60942: 2003 Class 2.

CALIBRATION RESULTS:

Table 1: The results of dose meter calibration are reported in the table below.

DoseBadge Reader Level’ Noise Dosimeter reading” Error S

(dB) (dB) (dB)
114.0 114.0 0.0 v

Calibrated by: Approved signatory: ...

1 Mr. Sorawit Thachalad
[ Miss Jittraporn Lertsomphol

Remark:
' The decibel level of standard doseBadge reader that supplied to Unit Under Calibration.
% The measurement reading of Unit Under Calibration.

Mr. Parinya Booncharoen

ibration Department Manager

NAC

' JIRANATEE ASSOCIATES C0. ,LTh

=~

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

IN WRITING FROM THE LABORATORY
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CERTIFICATE OF CALIBRATION

REVIEW BY ... .2 0000000 S,

ISSUED BY Cirrus Research plc APPROVED BY
DATE OF ISSUE 01 August 2025 CERTIFICATE NUMBER 246102 next caL pate... 30/07/26
Cirrus Research plc Page 1 of 2
Acoustic House Approved signatory
Bridlington Road N.Smith
Hunmanby : ; ;
North Yorkshire Electronically signed:

YO14 OPH

United Kingdom \Q(B Q;

doseBadge Reader : IEC 60942:2003

Instrument information

Manufacturer: Cirrus Research plc Notes:
Model: RC:110A

Serial number: 95969

Class: 2

Test summary

Date of calibration: 31 July 2025

The doseBadge reader detailed above has been calibrated to the published data as described in the operating manual
and in the half-inch configuration. The procedures and techniques used are as described in IEC60942_2003 Annex B —
Periodic Tests and three determinations of the sound pressure level, frequency and total distortion were made.

The sound pressure level was measured using a WS2F condenser microphone type MK:224 manufactured by Cirrus
Research plc.

The results have been corrected to the reference pressure of 101.33 kPa using the manufacturer's data.

The doseBadge Reader has been shown to conform to the Class 2 requirements for periodic testing, described in Annex
B of IEC 60942:2003 for the sound pressure level(s) and frequency(ies) stated, for the environmental conditions under
which the tests were performed.

However, as public evidence was not available, from a testing organisation responsible for pattern approval, to
demonstrate that the model of doseBadge Reader conformed to the requirements for pattern evaluation described in
Annex A of IEC 60942:2003, no general statement or conclusion can be made about conformance of the doseBadge
Reader to the requirements of IEC 60942:2003.

Notes:

This certificate provides traceability of measurement to the S| system of units and/or to units of measurement realised at the National Physical
Laboratory or other recognised national metrology institutes. This certificate may not be reproduced other than in full, except with the prior written
approval of the issuing laboratory. The results within this certificate relate only to the items calibrated. The reported expanded uncertainty is based on a
standard uncertainty multiplied by a coverage factor k=2, providing a coverage probability of approximately 95%.



warakorn.pookrak
Next cal


CERTIFICATE OF CALIBRATION

Certificate Number:
246102

Page 2 of 2

Environmental conditions

The following conditions were recorded at the time of the test:

Before Pressure; 100.72 kPa Temperature: 24.1 °C Humidity: 48.5 %
After Pressure: 100.72 kPa Temperature: 24.2 °C Humidity: 48.9 %
Test equipment
Equipment Manufacturer Model Serial number
Distortion Meter Keithley 2015 1053426
Environmental Monitor Comet T7510 21962628
Initial Acoustic Results
Expected | Sample 1 | Sample 2 | Sample 3 | Average | Deviation | Tolerance | Uncertainty
Level (dB) 114.00 113.45 113.45 113.44 113.45 -0.55 +0.75 0.11dB
Distortion (%) <4.00 0.48 0.49 0.50 0.49 0.49 +4.00 0.13 %
Frequency (Hz) 1000.0 998.8 998.9 998.9 998.9 -1.1 120.0 0.1 Hz
The measured quantities or deviations (as applicable), extended by the expanded combined uncertainty of
measurement, must not exceed the corresponding tolerance.
Adjusted Acoustic Results
Expected | Sample 1 | Sample 2 | Sample 3 | Average | Deviation | Tolerance | Uncertainty
Level (dB) 114.00 114.03 114.01 114.00 114.01 0.01 +0.75 0.11dB
Distortion (%) <4.00 0.50 0.48 0.48 0.49 0.49 +4.00 0.13 %
Frequency (Hz) 1000.0 998.9 998.8 998.8 998.8 -1.2 +20.0 0.1 Hz
Functionality Results
Function Result

Keypad

Battery Power

Display

Communication

2 way IR link

Clock

End of results
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N A« APPROVED BY
Accredited calibration laboratory
JIRANATEE ASSOCIATES CO.,LTD, ISO/IEC 17025:2017 07/09/26
NSC-TISLTIS 17025 NEXT AT DATE il i 8 i

Jiranatee Associates Co.,Ltd CALIBRATION 0367
63/14-15, 67/35-36
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyali, Acoustic calibration laboratory
Bangkok 10600 (Thailand) Calibration services department.
Tel: +6608680812 Calibration report Number

Mobile: +66863999453
E-mail: jnac-calibration@jiranatee.com
Web site: www.jiranatee.com CDM-079-68

CALIBRATION REPORT

Page 1 of 1 Pages

MEASUREMENT ITEM : Dose meter Calibration procedure:
MANUFACTURER : Cirrus Research plc The Noise dosimeter (Unit Under Calibration) was
MODEL/TYPE - CR:110A calibrated against Standard dosebadge  reader
SERIAL NUMBER . CB1000 model: RC-110A which the calibration was
ID NUMBER .NNG FS0009 performed respecting the requirements of ISO/IEC

g g 17025:2017 and carried out in accordance with
CONDITION AS-RECEIVED * Used item the requirements of IEC 60942:2003 where
CUSTOMER : ALS laboratory group (Thailand) Co., Ltd. applicable.

104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang,
Khet Suan Luang, Bangkok 10250 Thailand. Traceability:
This certificate provides a traceability of The
RECEIVED DATE : 02 Sep 2025 measurement  to recognized the national
MEASUREMENT DATE : 08 Sep 2025 standards, and to realization of the international
I1SSUE DATE 1 08 Sep 2025 system of units (1) through Cirrus research plc via
Certificate number: 248239

ENVIRONMENTAL CONDITIONS:
Ambient condition in the laboratory are as follow:
Temperature :23.0+£3.0 °C
Relative Humidity :55.0+15.0 %RH
Atmospheric Pressure 11010+ 10 hPa
PRECONDITIONING : The dose meter (Unit Under Calibration) was preconditioning 24 hours at ambient conditions prior to calibration

being performed.

STANDARD USED DURING CALIBRATION:
Instrumentname:  doseBadge Reader Manufacturer: Cirrus Research plc. Model: RC:110A Serial number: 81051
Remark: doseBadge Reader Unit with Internal Acoustic Calibrator to IEC 60942: 2003 Class 2.

CALIBRATION RESULTS:
Table 1: The results of dose meter calibration are reported in the table below.

DoseBadge Reader Level’ Noise Dosimeter reading’ Error Status
(dB) (dB) (dB)
114.0 114.0 0.0 v
Calibrated by: ApProved SIENAROTY: ...ciiviismillonitliamnm o st
[¥] Mr. Sorawit Thachalad NA‘E Mr. Parinya Booncharoen

[J Miss littraporn Lertsomphol Calibration Department Manager

JIRANATEE ASSOCIATYES CO.,LTD.

Remark:
! The decibel level of standard doseBadge reader that supplied to Unit Under Calibration.
¢ The measurement reading of Unit Under Calibration.

THIS CALIBRATION REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY
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NAC Accredited calibration laboratory APPROVED BY

JIRANATEE ASSOCIATES CO,,LTD. ISO/IEC 17025:2017
NSC-TISI-TIS 17025
liranatee Associates Co. Ltd CALIBRATION 036/ NEXT CAL DATE......07/09/26

63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, Acoustic calibration laboratory
Bangkok 10600 (Thailand) Calibration services department.
Tel: 6608680812 Calibration report Number

Mobile: +66863999453
E-mail: jnac-calibration@jiranatee.com
Web site: www.jiranatee.com CDM-080-68

CALIBRATION REPORT

Page 1 of 1 Pages

MEASUREMENT ITEM : Dose meter Calibration procedure:
MANUFACTURER : Cirrus Research plc The Noise dosimeter (Unit Under Calibration) was
MODEL/TYPE . CR:110A calibrated against Standard dosebadge reader
SERIAL NUMBER . CB1004 mo}ie.': EC—HGA whi:h the ca.'ibratr‘fon /I.:VGS
y performed respecting the requirements of ISO/IEC
b i 'NNGTFSOOIO 17025:2017 and carried out in accordance with
CONRITIONASRECEIVED +Uised itam the requirements of IEC 60942:2003 where
CUSTOMER : ALS laboratory group (Thailand) Co., Ltd. applicable.
104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang,
Khet Suan Luang, Bangkok 10250 Thailand. Traceability:
This certificate provides a traceability of The
RECEIVED DATE 102 Sep 2025 measurement  to recognized the national
MEASUREMENT DATE : 08 Sep 2025 standards, and to realization of the international
1SSUE DATE : 08 Sep 2025 system of units (S) through Cirrus research plc via

Certificate number: 248239

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

Temperature :23.0+3.0 °C

Relative Humidity :55.0+15.0 %RH

Atmospheric Pressure 11010+ 10 hPa

PRECONDITIONING : The dose meter (Unit Under Calibration) was preconditicning 24 hours at ambient conditions prior to calibration

being performed.

STANDARD USED DURING CALIBRATION:
Instrument name:  doseBadge Reader Manufacturer:  Cirrus Research plc. Model: RC:110A Serial number: 81051
Remark: doseBadge Reader Unit with Internal Acoustic Calibrator to IEC 60942: 2003 Class 2.

CALIBRATION RESULTS:
Table 1: The results of dose meter calibration are reported in the table below.

DoseBadge Reader Level' Noise Dosimeter reading” Error SHakis
(dB) (dB) (dB}
114.0 114.0 0.0 v
i

Calibrated by: N \C‘ : F VT {1 G p TS S ey £ G S SRR
[ Mr. Sorawit Thachalad / Mr. Parinya Booncharaen
[ Miss littraporn Lertsomphol JTRANATEE ASSOCIATES CO.. LT, Calibration Department Manager
Remark:

The decibel level of standard doseBadge reader that supplied to Unit Under Calibration.
?The measurement reading of Unit Under Calibration.

THIS CALIBRATION REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY
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JIRANATEE ASSOCIATES CO.,LTD.

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

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

Bangkok 10600 (Thailand)
Tel: +6608680812
Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com

Web site: www jiranatee.com

Page 1 of 1 Pages

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

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

Acoustic calibration laboratory
Calibration services department.

CALIBRATION REPORT

: Dose meter

: Cirrus Research plc

: CR:110A

: CB1007

: NNG_FS0011

: Used item

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

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

102 Sep 2025
: 08 Sep 2025
: 08 Sep 2025

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

PRECONDITIONING

:23.0+£3.0 °C
:55.0+£15.0 %RH
11010+ 10 hPa

REVIEW B e i

APPROVED BY

07/09/26

INEXTGAEPIA BN e et dons

Calibration report Number

CDM-081-68

Calibration procedure:

The Noise dosimeter (Unit Under Calibration) was
calibrated against Standard dosebadge reader
model: RC-110A which the calibration = was
performed respecting the requirements of ISO/IEC
17025:2017 and carried out in accordance with
the requirements of IEC 60942:2003 where
applicable.

Traceability:

This certificate provides a traceability of The
measurement to recognized the national
standards, and to realization of the international
system of units (SI) through Cirrus research plc via
Certificate number: 248239

: The dose meter (Unit Under Calibration) was preconditioning 24 hours at ambient conditions prior to calibration
being performed.

STANDARD USED DURING CALIBRATION:
Instrument name:  doseBadge Reader

Manufacturer:  Cirrus Research plc. Model: RC:110A

Serial number: 81051

Remark: doseBadge Reader Unit with Internal Acoustic Calibrator to IEC 60942: 2003 Class 2.

CALIBRATION RESULTS:

Table 1: The results of dose meter calibration are reported in the table below.

DoseBadge Reader Level' Noise Dosimeter reading® Error Stat
(dB) (dB) (dB) atus
114.0 114.0 0.0 v

Calibrated by:
4 Mr. Sorawit Thachalad

[J Miss Jittraporn Lertsomphol

Remark:

NAC

JIRANATEE ASSOCIATES CO.,LTD. -

"The decibel level of standard doseBadge reader that supplied to Unit Under Calibration.
?The measurement reading of Unit Under Calibration.

Approved signatory: ................

Mr. Parinya Booncharoen
Calibration Department Manager

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

IN WRITING FROM THE LABORATORY
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NAC

JIRANATEE ASSOCIATES CO,LTD.

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

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

Bangkok 10600 (Thailand)

Tel: +6608680812

Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com
Web site: www.jiranatee.com

Certificate No. : CDT-052-68

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

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

Temperature measurement laboratory

Calibration services department.

NSC TISI TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

: Heat Stress Monitor

: Delta OHM

:HD32.2

: 20032236

: NKH_FS0059

1 Used item

: ALS laboratory group (thailand) Co., Ltd.

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

:24 Jan 2025
: 11 Feh 2025
112 Feb 2025

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity

NOTED: The certificate is valid only to the item calibrated on date and place of calibration.

TABULATION OF RESULTS:

The table on next page give the measured values.

Calibrated by:

[J'Mr. Sorawit Thachalad

] Miss Jittraporn Lertsomphol
[1 Miss Ruangrumpai Phoommit

:23.0+3.0 °C
:55.0+15.0 %RH

APPROVED BY

REVIEWBY ... 2. 00 o .

NEXT CAL DATE...... 11/02/26 ....

NAC

JIRANATEE ASSOCIATES CO.,LTD.

Page 1 of 2 Pages

Calibration procedure:

The temperature calibration was, done by
In-House calibration method “as WI CL-001
according to comparison method with Standard
digital temperature. indicator:-and standard
temperature probe. The temperature scale use
was based on ITS-90. '

Traceability:

The measurement results are traceable to the
mternat:c_)na! system of units (SI) through
National Institute of Metrology Thailand (NIMT)
Certificate number: TT-0047-24, Certificate
number: ER-0113-24

“Reference Used During Calibration:

1. Standard Temperature Probe

Modlel: STS-100 A500, Serial No.: 667682-09,
Due date: 26 Mar 2025

2. Digital Temperature Indicator

Model: DTI-1000-A MK i, Serial No.: 671407-
00591 Due date: 21 Oct 2025

Uncertainty of Measurement:

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

xyG

Approved SIBNATOTY: .o Toes s s

Mr. Parinya Booncharoen
Calibration Department Manager

TREET

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

IN WRITING FROM THE LABORATORY
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NAC

JIRANATEE ASSOCIATES CO.,LTD.
Continuation of Certificate of Calibration Number CDT-052-68 Page 2 of 2 Pages

Result of Calibration: [ Without Adjustment [0 with Adjustment

Calibration Range: 20°Cto40°C

Function:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2, S/N: 21001211,
Dimension: Diameter 3.3 mm. Length 170 mm.

Immersion Depth Standard Reading UUC Reading Error Uncertainty.

(mm) < Q) Q) q
80 20.070 20.1 0.0 0.099
80 25.061 25.1 0.0 0.099
80 30.055 30.2 0.1 0.099
80 35.035 35.1 0.1 0.099

80 40.028 40.1 0.1 0.099

Table 2: This equipment was connected with Globe thermometer probe Model: TP3276.2, S/N: 21001240.
Dimension: Diameter 3.3 mm, Length 205 mm.

Immersion Depth Standard Reading UUC Reading Error Uncertainty
(mm) (°c) (°c) ('c) (°c)
110 20.070 20.0 -0.1 0.099
110 25.061 25.0 -0.1 0.099
110 30.055 30.0 “0.4 0.099
110 35.035 35.0 0.0 0.099

110 40.028 40.0 0.0 0.099

Table 3: This equipment was connected with temperature probe Model: TP3207.2, S/N: 21001787.
Dimension: Diameter 14 mm. Length 150 mm.

Immersion Depth Standard Reading UUC Reading Error Uncertainty
(mm) i (°c) °c) ('c) °c)
75 ©20.070 20.2 0.1 0.099
75 25.061 25.0 0.1 0.099
75 30.055 29.9 0.2 0.099
75 35.035 34.8 -0.2 0.099
75 40.028 39.7 -0.3 0.099

UUC*:(Unit Under Calibration

***End of Certificate of Calibration***

S

R

NAC

JIRANATYE ASSOCIATES CO., LTI,




NAC

JIRANATEE ASSOCIATES CO.,,LTD.

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

Jiranatee Associates Co.,Ltd

63/14-15, 67/35-36

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

Tel: +6608680812

Moabile: +66863999453

£-mail: jnac-calibration @jiranatee.com

Web site: www.jiranatee.com

Temperature measurement laboratory
Calibration services department.

Z T
S
T NSC=TISI - TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificate No. : CDT-054-68

MEASUREMENT ITEM : Heat Stress Monitor

MANUFACTURER : Delta OHM

MODEL/TYPE :HD32.2

SERIAL NUMBER 120032238

ID NUMBER : NKH_FS0061

CONDITION AS-RECEIVED : Used item

CUSTOMER : ALS laboratory group (thailand) Co., Ltd.

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

RECEIVED DATE :24 Jan 2025
MEASUREMENT DATE :11 Feb 2025
ISSUE DATE 112 Feb 2025

ENVIRONMENTAL CONDITIONS:

Ambient condition in the laboratory are as follow:
Temperature :23.0+£3.0 °C
Relative Humidity :55.0+15.0 %RH

NOTED: The certificate is valid only to the item calibrated on date and place of calibration.

TABULATION OF RESULTS:

: . REVIEW BY ....<0...0 000000 .
The table on next page give the measured values. *

APPROVED BY

11/02/26

NEXT CAL DATE......cnm 2 o

Calibrated by:
[C1'Mr. Sorawit Thachalad
M Miss Jittraporn Lertsomphol

] Miss Ruangrumpai Phoommit

JIRANATEE ASSOCIATES CO,,LTD.

Page 1 of 2 Pages

Calibration procedure:

The temperature calibration was done by
In-House calibration ni_et._ﬁ‘c}d" as  W/-CL-001
according to comparison method with standard
digital temperature > indicator: ahd standard
temperature probe. The temperature scale use
was based on ITS-90.

Traceability:

The measurement results are traceable to the
international " system of units (SI) through
National Institute of Metrology Thailand (NIMT)
Certificate number: TT-0047-24, Certificate
number: ER-0113-24

Reference Used During Calibration:

1. Standard Temperature Probe

Model: STS-100 A500, Serial No.: 667682-09,
Due date: 26 Mar 2025

2. Digital Temperature Indicator

Model: DTI-1000-A MK Il, Serial No.: 671407-
00591 Due date: 21 Oct 2025

Uncertainty of Measurement:

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

Approved signatory: _@\’2

Mr. Parinya Booncharoen
Calibration Department Manager

S S

TP

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

IN WRITING FROM THE LABORATORY
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NAC

JIRANATEE ASSOCIATES CO.,LTD.
Continuation of Certificate of Calibration Number CDT-054-68 Page 2 of 2 Pages

Result of Calibration: [ Without Adjustment [J With Adjustment

Calibration Range: 20°Cto40°C

Function:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2, S/N: 20030507.
Dimension: Diameter 3.3 mm. Length 170 mm.

Immersion Depth Standard Reading UUC Reading Error Uncertainty.

(mm) ("c) {°c) (o) (o)
80 20.065 20.2 0.1 0.099
80 25.059 25.2 0.1 0.099
80 30.050 30.2 0.1 0.099
80 35.033 35.1 0.1 0.099
80 40.019 40.1 0.1 0.099

Table 2: This equipment was connected with Globe thermometer probe Model: TP3276.2, $/N: 21001252,
Dimension: Diameter 3.3 mm. Length 205 mm.

Immersion Depth Standard Reading UUC Reading Error Uncertainty
(mm) ("c) (") ('c) (c
110 20,065 20.2 0.1 0.099
110 25,059 25.2 0.1 0.099
110 30.051 30.2 0.1 0.099
110 35.033 35.2 0.2 0.099
110 40.019 40.2 0.2 0.099

Table 3: This equipment was connected with temperature probe Model: TP3207.2, S/N: 21001781.
Dimension: Diameter 14 mm. Length 150 mm.

Immersion Depth Standérd Reading UUC Reading Error Uncertainty
{mm) ’c) (e (°c) ("
75 20.065 20.2 0.1 0.099
75 3 25.059 25.1 0.0 0.099
75 30.050 30.0 -0.1 0.099
75%, 35.033 35.0 0.0 0.099
75 ) 40.019 39.9 -0.1 0.099

UUC*:\Unit Under Calibration

***End of Certificate of Calibration***

JIRANATEE ASSOCIATES CO.,LTD.
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JIRANATEE ASSOCIATES CO.LTD. ISO/IEC 17025:2017 '/fu',.i"\\\\‘ y )
NSC-TISI-TIS 17025 NSC —TISI - TIS 17025
Jiranatee Associates Co.,Ltd CALIBRATION 0367 CA“B RATIO N 0367
63/14-15, 67/35-36
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, Temperature measurement laboratory
Bangkok 10600 (Thailand) Calibration services department.

Tel: +6608680812

Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com
Web site: www jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No. : CDT-160-68 Page 1 of 2 Pages
MEASUREMENT ITEM : Heat Stress Monitor Calibration procedure: :
MANUFACTURER : Delta OHM The temperature calibration was done by
el e Hos2.2 il by, % i

' according to com ethod wi andar
SERIAL NUMBER £,22016408 digital temperature indicator:ahd standard
18 NLIMEER : NKH_FS0101 temperature probe. The tempemture scale use
CONDITION AS-RECEIVED : Used item was based on 1TS-90.
CUSTOMER : ALS laboratory group (thailand) Co., Ltd.

104 Phatthanakan 40, Phatthanakan Rd., Traceability:

The measurement results are traceable to the
/[ international " system of units (SI) through
|\ National Institute of Metrology Thailand (NIMT)
Certificate number: TT-1013-25, Certificate

Khwaeng Suan Luang, Khet Suan Luang,
Bangkok 10250 Thailand.

MEASUREMENT DATE : 03 Sep 2025 fi
ISSUE DATE : 03 Sep 2025 ! Reference Used During Calibration:

1. Standard Temperature Probe
Model: STS-100 A500, Serial No.: 667682-08,
Due date: 3 Apr 2026

ENVIRONMENTAL CONDITIONS: 2 2
2. Digital Temperature Indicator

Ambient condition in the laboratory are as follow: . £ . Model- DTI-1000-A MK I, Serial No.: 671407-
Temperature 123.0+3.0 c { )i 00591 Due date: 22 Apr 2026
Relative Humidity :55.0+15.0 %RH

Uncertainty of Measurement:

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

NOTED: The certificate is valid only to the item calibrated on date and place of calibration.

TABULATION OF RESULTS: \ : 77?74@20% with the GUM ‘Evaluation of measurement data
The table on next page give the measured values. REVIEW BY ... 0 il - Guide to the expression of uncertainty in
measurement”

APPROVED BY

NEXT CAL DATE........ 02/09/26 .......

¢Calibrated bhy: NAC Approved SIENatOTY: ... o5 o Tinhuse s esissassiisasmivaie

0 Mr. Scrgwit-ThachaIad \thANAmE ASSOCIATYES CO.,LTD. Mr. Parinya Booncharoen
M Miss Jittraporn Lertsomphol : Calibration Department Manager
[ Miss Ruangrumpai Phoommit

ERRTEET, G347 ECBTE o0 T s L DA L P TR ey SNk A B s N S - AR S A R R B I = by L

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

JIRANATEE ASSOCIATES CO.,LTD.
Continuation of Certificate of Calibration Number CDT-160-68 Page 2 of 2 Pages

Result of Calibration: [ Without Adjustment 0 With Adjustment

Calibration Range: 10°Cto50°C

Function:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2, S/N: 22025588.
Dimension: Diameter 3.3 mm. Length 170 mm.

Immersion Depth Standard Reading UUC Reading Error Uncertainty
(mm) °c) (‘Q) ("c) (°c)
80 10.053 9.9 -0.2 0.099
80 20.045 19.9 -0.1 0.099
80 30.011 29.9 -0.1 0.099
80 39.998 39.9 -0.1 0.099

80 49.994 49.9 =0.1 0.099

Table 2: This equipment was connected with Globe thermometer probe Model: TP3276.2, S/N: 22023937
Dimension: Diameter 3.3 mm. Length 205 mm.

Immersion Depth Standard Reading UUC Reading ! Error Uncertainty
(mm) ('c) oy, (0 (c)
110 10.053 101 0.0 0.099
110 20.045 20.0 0.0 0.099
110 30.011 301 . 0.1 0.099
110 39.998 40.0 0.0 0.099
110 49.994 ' /500 0.0 0.099

Table 3: This equipment was connected wi_t_h temperature probe Model: TP3207.2, S/N: 22025049.
Dimension: Diameter 14 mm. Length 150 mm.

Immersion Depth Standard Reading UUC Reading Error Uncertainty
(mm) - () () Q) S
75 0 : 710.053 10.4 03 0.099
75 : 20.045 20.0 0.0 0.099
75" &% 30.011 29.8 -0.2 0.099
75 39.998 39.7 -0.3 0.099
75 49.994 49.6 -0.4 ) 0.099

UUC*: Unit Under Calibration

***End of Certificate of Calibration***

NAC |

| JIRANATEE ASSOCIATES CO.,1LTD




Wi
S,

T

“/"l
N

4

W

NAC N
Accredited calibration laboratory “, / T B
JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017 amma
NSC-TISI-TIS 17025 NSC - TISI-TIS 17025
Jiranatee Associates Co,,Ltd CALIBRATION 0367 CALIBRATION 0367
63/14-15, 67/35-36
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyal, Temperature measurement loboratory
Bangkok 10600 (Thailand) Calibration services department.
Tel: +6608680812
Mobile: +66863999453
E-mail: jnac-calibration@jiranatee.com
Web site: www.jiranatee.com
Certificate No.  : CDT-114-68 Page 1 of 2 Pages
-.:".‘\
MEASUREMENT ITEM - Heat Stress Monitor Calibration procedure: S, .
MANUEACTURER - Delta OHM The temperature caﬁbra{tﬂi_on W< doﬁé\b{ ]
MODEL/TYPE -HD32.2 tn-Ho;fe tcalrbrat."on‘ nlﬁ:ﬁ'r:;’d ;-Ej‘}h ':CL,;OO;
SERIAL NUMBER 22016409 ageniiftg to coimigglsonliiogod B Iandar
digital temperarure%‘-({)\drcaton;:@d standard
ID NUMBER * NKH_FS0102 temperature probe. The:(emg_g(dture scale use
CONDITION AS-RECEIVED : Used item was bosed on IT5-60. P
CUSTOMER : ALS labaratory group (thailand) Co., Ltd.
104 Phatthanakan 40, Phatthanakan Rd., Traceability: L5
Khwaeng Suan Luang, Khet Suan Luang, _The "L'dgura{i’e"’i__fesﬂf,fs are traceable to the
( international \system of units (SI) through

Bangkok 10250 Thailand. . R i
National fhg_trt te of Metrology Thailand (NIMT)

Gertificate number: TT-1013-25, Certificate

i i S nuifber? ER-0061-25.
MEASUREMENT DATE : 08 Jul 2025 / 5 ey
ISSEERATE +08 Jul 2025 . '}‘{?eference Used During Calibration:

/1. Standard Temperature Probe
Model: $TS-100 A500, Serial No.: 667682-09,
Due date: 9 Apr 2026
2. Digital Temperature Indicator
Model: DTI-1000-A MK I, Serial No.: 671407-
00591 Due date: 22 Apr 2026

ENVIRONMENTAL CONDITIONS:

Ambient condition in the laboratory are as follow:
Temperature 123.0£3.0 €
Relative Humidity :55.0+15.0 %RH

Uncertainty of Measurement:

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

L inY L) [ 11
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S 0

»

gg\llb?a Aed“bv - A N AC P Approved signatory: ......... AN R
O'Mr. ‘Sb{g\ﬁ?’thhachalad Mr. Parinya Booncharoen

] I\7I1\5§ littfaporn Lertsomphol JIRANATEE ASSOCIATES CO.,LTD. Calibration Department Manager
O Misﬁﬁuangrumpai Phoommit

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY
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JIRANATEE ASSOCIATES CO,,LTD.
Continuation of Certificate of Calibration Number CDT-114-68 Page 2 of 2 Pages

Result of Calibration: [ Without Adjustment O with Adjustment

Calibration Range: 20°Cto40°C

Function:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2, S/N: 22025578.
Dimension: Diameter 3.3 mm. Length 170 mm.

Immersion Depth Standard Reading UUC Reading Error Uncer;\;ihtg,f:—"
{mm) (‘c) o) () Qg
80 20.064 19.9 02 SRy 5:,??6‘%9
80 25.052 24.9 02077 W ) 0,099
80 30.036 29.8 -o.i.;_{\ Y 0.099
80 35.020 34.8 02%. b 0.099
80 40.010 39.8 o2 Dt 0.099
& -

Table 2: This equipment was connected with Globe thermometer probe Moqéff 'i‘f;;si?r's:,,#:sm: 22023953,
. il

Dimension: Diameter 3.3 mm. Length 205 mm. (:__//- B
Immersion Depth Standard Reading Uncertainty
(mm) (o) (o)
110 20.064 0.099
110 25.052 0.099
110 30.036 > 0.099
110 35.020 - 0.099
110 40009 0.099
L g \ s
Table 3: This equipment was connectéq\yvlfh‘-,gggpp@i‘ature probe Model: TP3207.2, S/N: 22025039.
Dimension: Diameter 14 mm. Length 150\@“1 -
iy h
e i
Immersion Depth _Sgn_& ard Reading UUC Reading Error Uncertainty
(mm) o Q) (o) ()
hoo VD& .
L Qg 20.064 20.1 0.0 0.099
W s 25052 24.9 -0.2 0.099
30.036 29.8 -0.2 0.099
35.020 34.7 -0.3 0.099
40.009 39.6 -0.4 0.099

***End of Certificate of Calibration***

NG

JIRANATTE ASSOCIATES CO.,LTD,




TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration

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

Certificate No. :

e

“/l,

Wi
“fra

—_——
N
Got 7NN
g
NSC-TISI-TIS17025
CALIBRATION 0008

24PH578
Page: 1 of 2

This certificate may not be reproduced other than in full,

except with the prior written approval of the head of

Equipment : Lux Meter
Manufacturer: Delta OHM
Model : HD2102.2
Serial No.: 17005861

ID No.: NKH_FS0020
Condition As-Received: Used Item

Received Date: 11 November 2024

Calibration Date: 20 November 2024

2411-0341WSC
(23 +2) °C

Reference: Submitted by:

Ambient Temperature:

Relative Humidity: (50 +15) %

Corporate Services 3: Equipment Calibration and Testing Services.

ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,

Khwaeng Phatthanakan, Khet Suan Luang,

Bangkok 10250 Thailand

Procedure used:

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No.
1) Photometry & Encorder LMguide 9,6 m 120RC003
2) STANDARD LAMP OL FEL-U F-1783

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

3.Test Equipment : Programmable Voltage/Current Source ( Model : OL83A, S/N : 16221394 ).

4. Test Equipment : llluminance Meter ( Model : 51002, S/N : 080129 ).

5.The certificate is valid only to the item calibrated on date and place of calibration.

6.This Certification is traceable to the International System of Unit maintained through:-
-National Institute of Metrology Thailand (NIMT)
-National Institute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144

Calibrated by :  Nivat Nitas Approved Signatory :

Calibration were conducted using calibration procedure No. CP-PHO1 based on inverse square law technique.

Certificate No. Due Date
DL-0064-22 20 Jul 2025
TP-1008-24 09 Jan 2025

P> <p
7 / Trakent /
REVIEW BY ... 5. L il
APPROVED BY

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

VA" /st

Issue Date : 20 November 2024 [

] Phalinee Prabpaipal

[ ]Chatchawan Khunpiluek
[v/] Nuntawat Khamchai



warakorn.pookrak
Next cal


Cert. No.: 24PH578

Page.: 2 of 2
Result of calibration:- (*) Without adjustment ( ) After adjustment
Function : llluminance Measurement Range : Autorange
Standard Value UUC* Reading Error Uncertainty
(Ix) (Ix) (Ix) (£1Ix)
0 0.00 0.00 =
15 15.15 0.15 0.20
100 101.83 1.83 1.3
500 506.1 6.1 6.5
1000 1013.9 13.9 13
2000 2025 25 26
3000 3042 42 39
4000 4066 66 52
5000 5089 89 65

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

Calibration with probe sensor s/n. 22038132
UUC* = Unit Under Calibration.

-00o-



Equipment :
Manufacturer:
Model :
Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used:

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

Lux Meter

Delta OHM

HD 2102.2
20032151
NNG_FS0015
Used Item

23 January 2025
28 January 2025

2501-0829WSC

(23 +2) °C

(50 +

15 ) %

Condition of this result of calibration

1.Reference standards instruments :

Instrument

1) Photometry & Encorder

2) STANDARD LAMP

Sy,

i Yo

{

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %77~
Sl
TEL. 0-2717-3000-24 FAX. 0-2719-9484 a NSC-TISI-TIS17025
CALIBRATION 0008
3 3 3 Certificate No. : 25PH51
Certificate of Calibration i
age: 10

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

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

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

Calibration were conducted using calibration procedure No. CP-PHO1 based on inverse square law technique.

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

3.Test Equipment : Programmable Voltage/Current Source ( Model : OL83A, S/N : 16221394 ).

4.Test Equipment : llluminance Meter ( Model : 51002, S/N : 080129 ).

5.The certificate is valid only to the item calibrated on date and place of calibration.

6.This Certification is traceable to the International System of Unit maintained through:-
-National Institute of Metrology Thailand (NIMT)
-National Institute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144

Calibrated by :
Issue Date :

Nivat Nitas
28 January 2025

Model Serial No. Certificate No. Due Date
LMguide 9,6 m 120RC003 DL-0064-22 20 Jul 2025
OL FEL-U F-1784 TP-1007-24 02 Mar 2025
REVIEW BY 5l o ericiiimvmmmmnnitasnnns
APPROVED BY

NEXT CAL DATE.......28/01/126

o~

[ 1Phalinee Prabpaipal

Approved Signatory :

[ ]Chatchawan Khunpiluek
[\/] Nuntawat Khamchai


warakorn.pookrak
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Cert. No.: 25PH51

Page.: 2 of 2
Result of calibration:- ( *) Without adjustment ( ) After adjustment
Function : llluminance Measurement Range : Autorange
Standard Value UUC* Reading Error Uncertainty
(Ix) (Ix) (Ix) (x1x)
0 0.00 0.00 .
15 14.88 -0.12 0.20
100 97.79 -2.21 1.3
500 488.6 -11.4 6.5
1000 983.1 -16.9 13
2000 1983.6 -16.4 26
3000 2973 -27 39
4000 3945 -55 52
5000 4917 -83 65

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

Calibration with Probe S/N.: 20027124
UUC* = Unit Under Calibration.

-00o-



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE
7 139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

(66)0-2116-5860-1 FAX: (66)0-2116-7140

INNOVATIVE I m
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ANSI' National Accreditation Board

ACCREDITED

I,/”,

=
:/
74 /"\
'rlntu\\‘ CALIBRATION LABORATORY
AC-2061

Page 1/3.

Customer
Name

Address

Certificate of Calibration

: ALS Laboratory Group Thailand Co., Ltd.

Bangkok 10250

Unit Under Calibration Details

Measurement Item
Manufacturer
Model

Serial Number

ID

Location of Calibration

: Air Flow Meter
. Mesalabs

. Defender 510-M
;151114

: BKK_FS0614

: LAB 4 AIR VELOCITY METER

Calibration Environment and Details

Temperature
Humidity
Barometric Pressure
Received Date
Calibration Date

Calibration Procedure

: 23 CE3C

: 55 %RH £ 20 %RH
: 1013 hPa + 10 hPa
: 30 August 2024

: 9 September 2024

© 104 Soi Phatthanakan 40, Phatthanakan Road, Suan Luang,

Sensor Serial Number :

Instrument Status :

Accuracy :

Sensor Model :

Certificate No : 24-AFM-179

Request No : Req-2024-1987

1% of Reading

Used

} NEXT CAL. DATE

REVIEW BY

APPROVED BY “i@b ........

Noatons P

qlal g5

...... sesssssssannnnannany

: In-house method CP-AFM-01 by Comparisoﬁ technique with Standard Primary Flow Calibrator

Reference Standard

Due Calibration

Model Serial Number Traceble
Air Flow Meter Gilibrator 3 Low flow 18501010006 Sensidyne 6 August 2025
Air Flow Meter Gilibrator 3 Standard flow 19031011003 Sensidyne 2 August 2025
Temperature meter GT 11 08000057 Qreborn 1 March 2025
Pressure meter CPG2400 41000KDU/651882 TPA 9 November 2024

Traceability :

This Certificate is traceable to SI Unit through Sensidyne A2LA Accreditation No. 3943.01

Note :

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

approximately 95 %.

Calibration By :

/i

Mr. Noppadon Luangart

Service Calibration Engineer

Approved By :

Issue Date :

=
D)=y
Mr. Pacit Mathavorn

Calibration Engineer Supervisor

9 September 2024

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

FM-708-AFM-01 Rev.04 Issue date 17/6/24
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ANSI National Accreditation Board

uitiv buTunfivl Susnsuiua e

INNOVATIVE INSTRUMENT CO. LTD. HEAD OFFICE

'7’/
\ \‘\\\

"

7139 MOO 13, SOl SUNTINAKORN 11 TAMBON BANG KAEO.

J,f

\‘\\‘\

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND §= /'/_"\\ e ek L
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 ‘H' AT CALIBRAT:\O(B:LQAGBIORATOHY
Page 2/3.
Certificate No : 24-AFM-179
Request No : Req-2024-1987
Result of Calibration : Without Adjustment
Temperature Pressure STD uucC Error Uncertainty MPE
Result
‘o (kPa) (ce/min) (ce/min) (ce/min) (ec/min) (ce/min)
24.70 100.95 100 100.41 0.4 2.8 1.0 N/A
24.90 100.90 502 500.47 1.5 Z.1 5.0 N/A
24.90 100.97 1003 1001.3 -2 14 10.0 N/A
25.00 100.92 2014 2009.9 -4 29 20.1 N/A
25.20 101.03 3043 3058.3 15 44 30.4 N/A
25.30 101.10 4043 4005.1 -38 57 40.4 N/A
25.50 101.15 5052 5003.9 -48 74 50.5 N/A
Note STD : Standard UUC : Unit Under Calibration

- UUC Reference Condition : At atmospheric pressure and room temperature condition

- Flow Rate was corrected for non-standard operating condition by using equation :

Pret Treas
Qmeas = QrefX X —
Pres Thres

where Q = Flow Rate P = Absolute Pressure T = Absolute Temperature

Meas = Measurement Condition ref = Standard Condition

* Indicates non accredited
MPE = Maximum Permissible Error (Specified in Manufacturer's Specifications)

N/A = Not Aavailable, Customer does not require a statement of conformity.

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

FM-708-AFM-01 Rev.04 Issue date 17/6/24
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AC-2961

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
INNO\NI'A'I:I‘?I’F

I m YRR

7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEQ,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND
TEL: (66)0-2116-3860-1 FAX: (66)0-2116-7140
Page 3/3.

Certificate No : 24-AFM-179

Request No : Req-2024-1987

Decision Rule for Statements of Conformity

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

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

1 . 2 . -
Pass = The measurement result was within the limit. However, a portion of the expanded uncertainty of measurement at 95% exceeds the limit.

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

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

I _L = Upper limit
Measured value Fail'
P 1
95% expanded uncertainty { e
P 1
""""""""""""""" e |-
Lower limit

End of Certificate

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

FM-708-AFM-01 Rev.04 Issue date 17/6/24



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-3860-1 FAX: (66)0-2116-7140
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CALIBRATION LABORATORY
AC-2961

Page 1/3.

Customer
Name

Address

Bangkok 10250

Unit Under Calibration Details

Measurement Item

Manufacturer : Bios

Model : Defender 510-L
Serial Number 1 130026

1D : BKK_FS0619

Location of Calibration
Calibration Environment and Details
Temperature e 23
Humidity
Barometric Pressure
Received Date
Calibration Date

Calibration Procedure

. Air Flow Meter

C 30

: 22 August 2024

. 9 September 2024

Certificate of Calibration

. ALS Laboratory Group Thailand Co., Ltd.

: LAB 4 AIR VELOCITY METER

: 55 %RH + 20 %RH

: 1013 hPa+ 10 hPa

: 104 Soi Phatthanakan 40, Phatthanakan Road, Suan Luang,

Sensor Serial Number :

Accuracy :

Certificate No : 24-AFM-177

Request No : Req-2024-1862

1% of Reading

Sensor Model : -

Instrument Status : Used

REVIEW BY

‘ '\IEXT CAL. DATE

>
E2)
=
)
o
<
m
(w)]
(3]
=]

. In-house method CP-AFM-01 by Comparison technique with Standard Primary Flow Calibrator

Reference Standard Model Serial Number Traceble Due Calibration
Air Flow Meter Gilibrator 3 Low flow 18501010006 Sensidyne 6 August 2025
Air Flow Meter Gilibrator 3 Standard flow 19031011003 Sensidyne 2 August 2025

Temperature meter GT 11 08000057 Qreborn 1 March 2025
Pressure meter CPG2400 41000KDU/651882 TPA 9 November 2024

Traceability :

This Certificate is traceable to SI Unit through Sensidyne A2LA Accreditation No. 3943.01

Note :

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

approximately 95 %.

Calibration By :

v

Mr. Noppadon Luangart

Service Calibration Engineer

Approved By :

Issue Date :

J?:p/c\;
Mr. Pacit Mathavorn

Calibration Engineer Supervisor

9 September 2024

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

FM-708-AFM-01 Rev.04 Issue date 17/6/24
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INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
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I M ANSI National Accreditation Board

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND g__ ‘f;/ /—\ \3 ACGCREDITED
TEL: (6610-2116-5860-1 FAX: (66)0-2116-7140 ‘r!..h.\\\ CALIBRATION LABORATORY
Page 2/3.
Certificate No : 24-AFM-177
Request No : Req-2024-1862
Result of Calibration : Without Adjustment
Temperature Pressure STD uucC Error Uncertainty MPE
Result
‘o (kPa) (ce/min) (ce/min) (ce/min) (ce/min) (ce/min)
24.70 100.92 20 20.192 0.2 12 0.2 N/A
24.70 100.90 100 99.923 -0.1 2.8 1.0 N/A
24.70 100.94 201 200.7 -0.3 5.6 2.0 N/A
24.70 100.97 298 300.1 21 8.4 3.0 N/A
24.70 100.99 403 399.1 -4 11 4.0 N/A
24.80 101.05 482 477.6 -4.4 6.9 4.8 N/A
Note STD : Standard UUC : Unit Under Calibration

- UUC Reference Condition : At atmospheric pressure and room temperature condition

- Flow Rate was corrected for non-standard operating condition by using equation :

Qmeas Qlet i

where Q= Flow Rate P = Absolute Pressure

Meas = Measurement Condition

* [ndicates non accredited

pl\"h

x'ef

Tue1 5
Tle‘

T = Absolute Temperature

ref = Standard Condition

MPE = Maximum Permissible Error (Specified in Manufacturer's Specifications)

N/A = Not Aavailable, Customer does not require a statement of conformity.

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

FM-708-AFM-01 Rev.04 Issue date 17/6/24




INNOVATIVE INSTRUMENT CALIBRATION LAB
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E- Ay
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 il W

CALIBRATION LABORATORY
AC-2961

Page 3/3.

Certificate No : 24-AFM-177

Request No : Req-2024-1862

Decision Rule for Statements of Conformity

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

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

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

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

I J_ = Upper limit
Measured value Fail’

95% expanded uncertainty { Fass

Nominal

Lower limit

End of Certificate

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

FM-708-AFM-01 Rev.04 Issue date 17/6/24



ALS Laboratory Group (Thailand) Co., Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Phatthanakan, Suan Luang, Bangkok 10250
T +66 2 760 3000 F +66 2 760 3197

Certificate of Calibration

Air Sampling Pump Detail

Certificate No.

C-110825-NNG_FS0025

Equipment name : Personal Air Sampling Pump Equiment ID : NNG_FS0025
Brand . Gilian Serial No. 1 20201110107
Model/Type : GilAir Plus Calibration Date : 11-Aug-25
Next calibration date 1 11-Nov-25
Reference Standard Low Flow Meter
Equipment name : Air Flow Meter Equiment ID : BKK_FS0619
Brand . Mesalabs Serial No. 1 130026
Model/Type . Defender 510-L Calibration Date : 9-Sep-24
Due Date : 9-Sep-25
Reference Standard High Flow Meter
Equipment name : Air Flow Meter Equiment ID : BKK_FS0614
Brand . Mesalabs Serial No. 1 151114
Model/Type : Defender 510-M Calibration Date : 9-Sep-24
Due Date : 9-Sep-25
Calibration Data
Air Sampling Reference Std. Flow Reading .
Pump setting (cc/min) Avg.. %Error Acceptabk‘e range Evaluatlo.n
(cc/min) 1 | > | 3 (cc/min) | acceptance (cc/min) (Pass/ Fail)
Low Flow
20 20.9 20.7 20.7 20.7 5% 19 - 21 Passed
50 51..35 51.3 50.8 51.1 5% 48 - 53 Passed
100 100.8 102.5 102.9 102.0 5% 95 - 105 Passed
200 201.6 202.6 203.7 202.6 5% 190 - 210 Passed
High Flow
500 502.3 502.1 505.2 503.2 3% 485 - 515 Passed
1000 1024.3 1025.1 1025.5 1025.0 3% 970 - 1030 Passed
2000 1971.3 1971.8 1972.4 1971.8 3% 1940 - 2060 Passed
2500 2542.3 2542.8 2543.0 2542.7 3% 2425 - 2575 Passed

END OF REPORT

(}%/ :/%ﬁéo%/é ?

( Mr. Warakorn Pookrak )

Approved By:

Calibrated By: W_ﬁf—

( Mr. Jessadin Kongsukdithai )

NKH Field Services Scientist (2) Field Services Supervisor

Issue date : 12-Aug-25

Pagelog1l F06-115 Rev.2 Issue date 27/01/25



ALS Laboratory Group (Thailand) Co., Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Phatthanakan, Suan Luang, Bangkok 10250

T +66 2 760 3000 F +66 2 760 3197

Certificate of Calibration

Air Sampling Pump Detail

Certificate No. C-110825-NNG_FS0026

Equipment name : Personal Air Sampling Pump Equiment ID : NNG_FS0026
Brand . Gilian Serial No. 1 20201110108
Model/Type : GilAir Plus Calibration Date : 11-Aug-25
Next calibration date 1 11-Nov-25
Reference Standard Low Flow Meter
Equipment name : Air Flow Meter Equiment ID : BKK_FS0619
Brand . Mesalabs Serial No. 1 130026
Model/Type . Defender 510-L Calibration Date : 9-Sep-24
Due Date : 9-Sep-25
Reference Standard High Flow Meter
Equipment name : Air Flow Meter Equiment ID : BKK_FS0614
Brand : Mesalabs Serial No. 1 151114
Model/Type : Defender 510-M Calibration Date : 9-Sep-24
Due Date : 9-Sep-25
Calibration Data
Air Sampling Reference Std. Flow Reading .
. . Avg. %Error Acceptable range Evaluation
Pump setting (cc/min) . . .
. (cc/min) | acceptance (cc/min) (Pass/ Fail)
(cc/min) 1 | 2 | 3
Low Flow
20 20.1 21.1 20.2 20.5 5% 19 - 21 Passed
50 49.9 50.4 50.4 50.3 5% 48 - 53 Passed
100 98.5 97.6 98.4 98.2 5% 95 - 105 Passed
200 190.9 191.0 190.8 190.9 5% 190 - 210 Passed
High Flow
500 497.5 496.9 496.6 497.0 3% 485 - 515 Passed
1000 1023.6 1020.5 1020.2 1021.4 3% 970 - 1030 Passed
2000 2003.6 2005.8 2004.2 2004.5 3% 1940 - 2060 Passed
2500 2496.3 2496.8 2503.4 2498.8 3% 2425 - 2575 Passed
————————————— END OF REPORT e e mm e -
Calibrated By: W—{_ Approved By: #N/A

( Mr. Jessadin Kongsukdithai )
NKH Field Services Scientist (2)

Issue date : 12-Aug-25

Pagelog1l

F06-115 Rev.2 Issue date 27/01/25



ALS Laboratory Group (Thailand) Co., Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Phatthanakan, Suan Luang, Bangkok 10250
T +66 2 760 3000 F +66 2 760 3197

Certificate of Calibration

Air Sampling Pump Detail

Certificate No.

C-110825-NNG_FS0027

Equipment name : Personal Air Sampling Pump Equiment ID : NNG_FS0027
Brand . Gilian Serial No. 1 20201110109
Model/Type : GilAir Plus Calibration Date : 11-Aug-25
Next calibration date 1 11-Nov-25
Reference Standard Low Flow Meter
Equipment name : Air Flow Meter Equiment ID : BKK_FS0619
Brand . Mesalabs Serial No. 1 130026
Model/Type . Defender 510-L Calibration Date : 9-Sep-24
Due Date : 9-Sep-25
Reference Standard High Flow Meter
Equipment name : Air Flow Meter Equiment ID : BKK_FS0614
Brand : Mesalabs Serial No. 1 151114
Model/Type : Defender 510-M Calibration Date : 9-Sep-24
Due Date : 9-Sep-25
Calibration Data
Air Sampling Reference Std. Flow Reading .
. . Avg. %Error Acceptable range Evaluation
Pump setting (cc/min) . . .
. (cc/min) | acceptance (cc/min) (Pass/ Fail)
(cc/min) 1 2 3
Low Flow
20 20.5 20.0 19.7 20.1 5% 19 - 21 Passed
50 49.4 50.1 50.5 50.0 5% 48 - 53 Passed
100 101.4 100.7 100.5 100.9 5% 95 - 105 Passed
200 198.3 198.8 200.5 199.2 5% 190 - 210 Passed
High Flow
500 494.9 501.1 499.2 498.4 3% 485 - 515 Passed
1000 1003.1 1003.8 1004.0 1003.6 3% 970 - 1030 Passed
2000 1996.8 1998.2 1997.0 1997.3 3% 1940 - 2060 Passed
2500 2492.5 2494.6 2493.4 2493.5 3% 2425 - 2575 Passed
————————————— END OF REPORT e e mm e -
Calibrated By: W—{_ Approved By: #N/A

Issue date :

( Mr. Jessadin Kongsukdithai )

NKH Field Services Scientist (2)

12-Aug-25

Pagelog1l

F06-115 Rev.2 Issue date 27/01/25




ALS Laboratory Group (Thailand) Co., Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Phatthanakan, Suan Luang, Bangkok 10250

T +66 2 760 3000 F +66 2 760 3197

Certificate of Calibration

Air Sampling Pump Detail

Certificate No. C-110825-NNG_FS0028

Equipment name : Personal Air Sampling Pump Equiment ID : NNG_FS0028
Brand . Gilian Serial No. 1 20201110110
Model/Type : GilAir Plus Calibration Date : 11-Aug-25
Next calibration date 1 11-Nov-25
Reference Standard Low Flow Meter
Equipment name : Air Flow Meter Equiment ID : BKK_FS0619
Brand . Mesalabs Serial No. 1 130026
Model/Type . Defender 510-L Calibration Date : 9-Sep-24
Due Date : 9-Sep-25
Reference Standard High Flow Meter
Equipment name : Air Flow Meter Equiment ID : BKK_FS0614
Brand : Mesalabs Serial No. 1 151114
Model/Type : Defender 510-M Calibration Date : 9-Sep-24
Due Date : 9-Sep-25
Calibration Data
Air Sampling Reference Std. Flow Reading .
. . Avg. %Error Acceptable range Evaluation
Pump setting (cc/min) . . .
. (cc/min) | acceptance (cc/min) (Pass/ Fail)
(cc/min) 1 | 2 | 3
Low Flow
20 20.2 20.3 20.9 20.5 5% 19 - 21 Passed
50 48.4 49.0 49.1 48.8 5% 48 - 53 Passed
100 96.7 96.9 97.2 96.9 5% 95 - 105 Passed
200 195.4 195.5 194.4 195.1 5% 190 - 210 Passed
High Flow
500 508.3 508.0 510.1 508.8 3% 485 - 515 Passed
1000 1028.2 1028.7 1027.6 1028.2 3% 970 - 1030 Passed
2000 1973.2 1973.4 1974.2 1973.6 3% 1940 - 2060 Passed
2500 2555.3 2555.8 2557.9 2556.3 3% 2425 - 2575 Passed
————————————— END OF REPORT e e mm e -
Calibrated By: W—{_ Approved By: #N/A

( Mr. Jessadin Kongsukdithai )
NKH Field Services Scientist (2)

Issue date : 12-Aug-25

Pagelog1l

F06-115 Rev.2 Issue date 27/01/25
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ilae’:—‘Mﬂ

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES -~ . .

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Pl
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
Certificate of Calibration CertNo.: 25CH967
Page.: 10f 3
Equipment : pH Meter
Manufacturer : Mettler Toledo > ?
A4 b
Model : Seven2G0 2 | REviEw By . C ...... hasgathon 17
Serial No. : C527297442
AY 3 <
ID No. : NKH_FS0179 = iy f
y APPROVED BY..’././.../.‘ . 72 ’é PENT o
Condition As-Received: Used Item
Received Date : 18 August 2025
9 19/08/26

Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

() Chakrit Waewwanjua

() Ponpan Paipim
(V') Saithip Meangmai

Issue Date :

19 August 2025 NEXT CALDATE.....ccoiiiiiiiiiiiiee,

2508-0517DSC-1

ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 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

Walalak Sirithean

Sm%.‘o

Approved Signatory

20 August 2025

The Uncertainties are for a confidence probability of approximately 95%

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



chutikarn.siripong
New Stamp


Cert.No.: 25CH967

Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116  24E2759 25 Aug 2025
2) Ref. Standard Thermometer 4982054 110RC044 251708 03 July 2026

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

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.007 CPA chem 1066665 18 Jan 2027
pH 6.965 CPA chem 1066667 18 Jan 2026
pH 10.010 CPA chem 1114385 08 June 2026

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

Calibration Results

Function : mV Measurement

Performing standard curve by Document Process Calibrator at pH (4,7,10)

Nominal | Standard Uncertainty of Coverage
Unit Under Value | Voltage Actual Reading Measurement factor
Calibration Input
(xmV) k
pH mV mV pH
pH Meter 4.00 177.48 178 4.00 0.58 2.00
S/N.: C527297442 7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 -178 10.00 0.58 2.00




Cert.No.: 25CH967
Page.: 30of3
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 4.007 4.01 188 0.0071 2.00
S/N.: 5170201 6.965 6.98 13 0.011 2.00
10.010 10.01 -161 0.0085 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : InLab Expert Go-ISM
- Serial No. : 5170201
Dimension of probe
- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* B Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (°C) (°C) (°C) (x°C) k
25.0 25.001 251 0.099 0.13 2.00
45.0 45.001 451 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 %.

-00o-




/Ay Metrology Center
}\@)“SCG SCI ECO Services Company Limited

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

Certificate No. T250873 e " 2 Page 1 of 4
Certificate of Calibration

Equipment : Chamber ( Cooling Room )
Manufacturer : KOLDTECH . d

REVIEW BY .. 4 Y. Q/ . k .........
Model + KM 320
Serial No. . TBN-1012061/05 APPROVED BY.\.SZ'EI.ILJK..? ............
Customer Code - BKK _ENO0167

NEXT CAL DATE..... 04/12/26
ID No. . T2463A3
Customer . ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,

Khet Suan Luang, Bangkok 10250

Customer Location . Laboratory Room

Date of Receipt : 28 May 2025

Calibrated By . Atiphong Rongrat ( Technician )

Approved By : 0}70‘49 / Boonchai Suriyawong (Site Calibration Manager)

19 JUN 025

Date of Issue

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

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national standards
and to the units of measurement realized at the corresponding national standard laboratory. This certificate may not be
reproduced other than in full except with the prior written approval of the Metrological Center.

FM-TLO6 102/27-03-68


chutikarn.siripong
New Stamp


Metrology Center
SCI ECO Services Company Limited

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

©/SCG

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T250873

Calibration Report

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

221.4-230.2 'V
55-65 %RH

Line Voltage :
Relative Humidity :

Page 2 of 4

Condition of this results of calibration :
1. Thisequipment was calibrated by insert 16 standard thermocouples type T into its chamber , the other one

standard thermocouples type T use for ambient temperature measurement . The calibration was done in according

to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).

All data show below were final values and the initial data from customer request . The temperature scale used

was based on ITS - 90 .
2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No.
TC TYPET TNOI-TN100 T242036
TC TYPET TN101-TN110 T242036
DATA LOGGER  34970A T121 T242036

3. This certificate is traceable to :

Due Date
3 December 2025
3 December 2025
3 December 2025

National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)

4, Condition of calibrated item : good
Equipment Description :
Time Constant 2 Hour 20 Minute At 3 °C
Fresh Air Damper I:] Open |:|Min |:| Medium I:l Max
|:| Close
[X]Not Available
5. Adjustment :

( X ) without adjustment (

Approved By.

) after adjustment

FM-TL07 102/27-03-68



/A Metrology Center
@ \ SCG SCI ECO Services Company Limited

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

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T250873
Calibration Report

15F
I
10A | I
| ! i 3A
| : :
I 16A y
o
8F F 4F -
: i | &
i 5
138 N ~ 9A 12F
L ,‘J ---------------
/ e’ 1c |
.’ | 1
/, :
2A/ | /I
i -
16E TR SA

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

1IC = TN9I 12F = TNI102
2A = TN92 13A = TN103
3A = TN93 14A = TN104
4F = TN9%4 15F = TNI105
SA = TN95 16E = TN106
6A = TN96
7F = TN97
8F = TNO98
9A = TN99
10A = TNI100
11F = TNI101

i

Approved By. M

Page 3 of 4

FM-TLO7 102/27-03-68



©/SCG

SCI ECO Services Company Limited

Metrology Center

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

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T250873 Page 4 of 4
Calibration Report
Measurement Results
o
Average Standard Reading at each position ( C)
Calibration Point TNO1 | TN92 | TN93 | TNO94 | TN95 | TN96 | TN97 | TN98 | TN99 | TN100| TN101 | TN102
3.0 2.95 2.92 3.09 292 3.16 350 | 3.40 3.03 3.14 2.98 3.44 3.13
TN103| TN104| TN105 | TN106
3.19 3.06 3.46 2.92

Chamber ( Cooling Room ) Temperature Distribution

. Reading (C) . . . , | Coverage

Setting (C) Average ( C) | Stability (+ C) | Uniformity ( C ) |Uncertainty (+ C)
Min , Max | Average Factor k

3.0 28,39 34 3.14 1.20 1.30 1.90 2.04

The calibration result apply only the above calibrated item.
The result of test was found accurate as shown on date and place of test only.
The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor & which for a t-distribution,

providing a level of confidence of approximately 95 % .

Approved By.

FM-TL07 102/27-03-68




&% DKSH

Certificate of Calibration

NSC-TISI-TIS 17025

Calibration 0087

Equipment: pH METER Certificate No.: C07250317
Manufacturer: Sl Analytics Job No.: WO-00076560
Model: TitroLine 7000 Issued Date: 30 June 2025
Serial No.: 10013826 Due Date: 30 June 2026
ID No.: BKK_ENO0373 Page: 10f 3
Condition of the item: Normal
Customer: ALS Laboratory Group (Thailand) Co., LtREVIEW BY .. 24 OIQ/){ ......

104 Soi Pattanakarn 40, Pattanakarn Rdj,
Suan Luang, Bangkok 10250 Thailand

.............................

..........................

1+

Environment Condition: Temperature 22.3 °C o1 C

Relative Humidity 56.3 % * 0.4 %

ALS Laboratory Group (Thailand) Co., Ltd.( Wet Chemistry Lab 2 )
104 Soi Pattanakarn 40, Pattanakarn Rd.,
Suan Luang, Bangkok 10250 Thailand

Calibration Place:

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

Mr.Pongpisut Suebchantha
30 June 2025
In house method, CAL-WI-58, base on ASTM E 70-07

This certificate is traceable to S| Units, Sample Test is assured through

primary meaurement method Harned cell, through CPAchem Ltd. (ISO/IEC
17034) Certificate No. 1100242, 1100244, 1034231 And pH Scale traceable to
the SI Units maintained by National Institute of Metrology (NIMT), Thailand
through Industrial Foundation Electrical and Electronics Institute Certificate No.
CA20240602EA

(Mr. Pongpisut SL?ebchantha) ({/Iiss Kaewkan Suradech)
Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (8. It provides traceability of measurement to
international or national standard or other recognized nationaf standard laboratories.

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

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

v5Em fieadoy waTulall Sin

DKSH Technology Limited

2533 auugynin wyunean wewssTaus ngamwnviuas 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000 Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C07-15: 30 Jun 2025



Calibration Results:

&= DKSH

Certificate No.: C07250317 Page 2 of 3

pH Scale
Input pH Meter Reading Mezzﬁf:;':;‘t’ ((:;V) Coverage Factor (K
(mV) (mV) Error (mV) (pH)
41412 413.9 -0.22 0.000 0.065 2.00
354.96 354.8 -0.16 1.000 0.065 2.00
295.8 295.7 -0.10 2.001 0.065 2.00
236.64 236.6 -0.04 3.001 0.065 2.00
177.48 177.4 -0.08 4.000 0.065 2.00
118.32 118.3 -0.02 5.000 0.065 2.00
59.16 59.1 -0.06 6.000 0.065 2.00
0 0.0 0.00 7.000 0.065 2.00
-59.16 -59.1 0.06 8.000 0.065 2.00
-118.32 -118.3 0.02 9.000 0.085 2.00
-177.48 -177.4 0.08 10.000 0.065 2.00
-236.64 -236.5 0.14 11.000 0.065 2.00
-295.8 -295.6 0.20 12.000 0.065 2.00
-354.96 -354.8 0.16 13.000 0.065 2.00
-414.12 -413.9 0.22 14.000 0.065 2.00

vEE faedier malulad $1ie
DKSH Technology Limited

2533 OUUAYLAN WUILIN 1UaNWSETUUY NTIMWIUIUAS 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.

CAL-FM-C07-15: 30 Jun 2025



&= DKSH

Certificate No.: C07250317 Page 3 of 3

Sample Test Results
Manufacturer: Thermo Scientific  Model:  8157BNUMD  Electrode Serial No.: BW1-13563

The three-point calibration using three standard buffer solutions; pH 4.007 , pH 6.988 and pH 10.010
- During calibration, display of pH meter can be adjust to reading; pH 4.007 , pH 6.988 and pH 10.010

Standard Buffer Unit Under ) Uncertainty of
Solution (pH) Calibration (pH) Difference (pH) Measurement (pH) Coverage Factor (k)
4.007 3.999 -0.008 0.0086 2.28
6.988 6.993 0.005 0.0085 2.00
10.010 10.013 0.003 0.013 2.00

Practical slope and zero point*

The three-point calibration using three standard buffer solutions; pH 4.007 , pH 6.988 and pH 10.010

- During calibration, display of pH meter can be adjust to reading; pH 4.007 , pH 6.988 and pH 10.010
The practical slope of the pH electrode; 57.73 (mVipH), 97.58%
The zero point of the pH electrode; 6.41 (pH)

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

The End of Certificate

vism faadny maTuTal 31ia

DKSH Technology Limited

2533 DUUAYNAN @UWUNIN 1UawsETUUY NTIMWEMIUAS 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

De!ivering Growth - in Asia and Beyond. CAL-FM-C07-15: 30 Jun 2025
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Checklist for pH Meter

Worksheet number; WO-00076560

Instrument type: pH METER Model: TitroLine 7000 S/N: 10013826
Check (receive) Check (send)

30 Jun 2025 Checklist 30 Jun 2025 Note
Normal | Defective Normal | Defective

0 1. Integrity of the tools |

O 2. Cleanliness of tools O

O 3. On-Off Swicth O

O 4.  Keypad 0

O 5. Display, Screen Contrast ]

O 6. Electrode and Connection Cable 0

' 7. Electrode (Level KCI ) O

O 8.  Electrode (Dust Protection Hood) O

O 9. Stand O

Recommend :

Mr.Pongpisut Suebchantha

Service Engineer

v firadiay winTuTall 31a

DKSH Technology Limited

2533 nUUFNIN WBIUN WaWsETUUY ngavwImIuAs 10260

2533 Sukhbumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

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



NSC-TISE-TIS 17025
Calibratian 0087

Equipment :
Manufacturer:
Model:

Serial No.:
ID No.:

Condition of the item:

Customer :

Environment Condition :

Calibration Place :

Calibration By :
Calibration Date :
The Method used :

Digital Thermometer with Probe Certificate No. : C15250720

Sl Analytics Job No. : WO-00076560
TitroLine 7000 Issued Date : 1 July 2025
10013826 Due Date: 30 June 2026
BKK_ENO0373 Page: 10of2

Normal

ALS Laboratory Group (Thailand) Co., Ltd.
104 Soi Pattanakarn 40, Pattanakarn Rd.,
Suan Luang, Bangkok 10250 Thailand

Temperature: 30 °C * 10 °C
Humidity: 55 %RH = 25 %RH
Voltage: 220 VAC % 10 %

ALS Laboratory Group (Thailand) Co., Ltd.( Wet Chemistry Lab 2 )
104 Soi Pattanakarn 40, Pattanakarn Rd.,
Suan Luang, Bangkok 10250 Thailand

Ms. Kaewkan Suradech
30 June 2025

In house method, CAL-WI-89, by comparison with standard thermometer

Traceability : This certificate is traceable to the International System of Unit maintained by:
Quality Reborn Co.,Ltd. (QR)
(Miss Kaewkan Suradech) (Mr. Tweewong Thaithiang)

Person in charge Authorized signatory

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

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

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

uiEm finadies maTulall dia
DKSH Technology Limited

2533 OUUAYNIN WUNURIIN 1UANSETULY NgaIAIIUAS 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2638 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thaitand

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



Reference standard equipment:

%z DKSH

Certificate No.: C15250720
Page: 2of 2

Equipment

Certificate no

Cal. date Next Cal. date

Digital Thermometer with Probe

QR24-2043

21 August 2024 21 August 2025

Calibration Results:
Without Adjustment
Sensor Type: RTD

Diameter (mm):12

Electrode Serial No.: BW1-13563

Length (mm): 120

Channel; -

Immersion (mm): 120

Calibrate Point.(°C)

STD. Reading (°C)

UUC. Reading (°C)

Correction of UUC (°C)

Uncertainty (+ °C)

25.0

24.994

24.9

0.094 0.20

ui¥y fiaediay wmaTulall d1fin
DKSH Technology Limited

2533 NUUHWPAM WY RUIIN twawTzTany ngavvauas 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000

Delivering Growth - in Asia and Beyond.

The End of Certificate

Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

CAL-FM-C15-15: 30 Jun 2025



@’z’: DKSH

C ti 'C
omrection (C) Without Adjustment

1.0

0.8

0.6

0.4

0.2

0.0

-0.2

-0.4

-0.6

-0.8

-1.0
20.0 21.0 22.0 23.0 24.0 25.0 26.0 27.0 28.0 29.0 30.0

B Correcion mncert (+) e=lincert (3 UUC. Reading (°C)

Delivering Growth - in Asia and Beyond.



‘lumaaﬂauamwtﬂ%’mﬁa’)’ﬂqmnqﬁ
(Digital Thermometer Checklist)

Equipment : Digital Thermometer with Probe

Serial No. : 10013826

Certificate No. : C15250720

Model : Titrol.ine 7000

Check Date Checlf before
delivery
30-Jun-2025 318N19059318A (Description) 30-Jun-2025 (ﬁtqni];ur;l?)
Normal | Defective Normal | Defective
General

| 1. d1e°' (Electric wire) O

M 2. Adaptor / Power supply 220/ 110 VAC O

O 3. N15vin97u (On/Off Switch) O

O 4, 151U (Selector Key) O

[ 5. NUNADUNAIHE (Display) ]

| O 6. uuaLAas (Battery) O O i
O 7. AnnELAsas (Equipment Body) O

O 8. virimFwiaas (Sensor (In/Ex) O

Note :

uiEn fiaediay maTulad 91fda
DKSH Technology Limited

2533 DUUFYIV UUWUNIIN 1aWsETUNY NIMWIMIUAS 10260
2633 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.

Ms. Kaewkan Suradech

Service Engineer



&= DKSH

Certificate of Calibration

’ 8
sy

NSC-TISI-TIS 17025

Calibration 0087

Equipment: CONDUCTIVITY METER Certificate No.: C24250156
Manufacturer: Thermo Scientific Job No.: WO-00076560
Model: ORION STAR A215 Issued Date: 30 June 2025
Serial No.: X58031 Due Date: 30 June 2026
ID No.: BKK_ENO0373 Page: 1of2

Condition of the item: Normal

Customer: ALS Laboratory Group (Thailand) Co., Ltd.
104 Soi Pattanakarn 40, Pattanakarn Rd.,
Suan Luang, Bangkok 10250 Thailand

Environment Condition: Temperature 225 °C ¢ 0.1 °C
Relative Humidity 56.2 % & 0.4 %

Calibration Place: ALS Laboratory Group (Thailand) Co., Ltd.( Wet Chemistry Lab 2 )
104 Soi Pattanakarn 40, Pattanakarn Rd.,
Suan Luang, Bangkok 10250 Thailand

Calibration By: Mr. Pongpisut Suebchantha

Calibration Date: 30 June 2025

The Method Used: In house method, CAL-WI-49, base on ASTM D 1125-14 and D 5391-14

Traceability: This certificate is traceable to the SI Units maintained by CRM of NIST(SRM) through

CPA chem Co., Ltd. (ISO/IEC 17034) Certificate No. 1066607, 1066608, 1066609

° 7
(Mr. Pongpisut Suebchantha) (Miss Kaewkan Suradech)
Person in charge Authorized signatory

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

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

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

Y3 firndias waTulad darin

DKSH Technology Limited

2533 nuugunin 1aun LanssTauY AgIVIWIMIUAS 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

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



Calibration Results:

Certificate No.: C24250156

&= DKSH

Page: 2 of 2

Manufacturer:  Thermo Scientific Model : ORION 013005MD Electrode Serial No.:  YV1-18416
Before Adjustment
Standard Unit Under Calibration Coverage Factor
Correction Uncertainty (1)
Conductivity Solution Reading (k)
84.003 uS/cm 91.88 uS/cm -7.877 uS/cm 2.00 0.68 uS/cm
1413.1 uS/cm 1445 uS/cm -31.9 uS/cm 2.00 11 uS/em
12.881 mS/cm 13.06 mS/cm -0.179 mS/cm 2.00 0.098 mS/cm
After Adjustment ; at 84.003 pS/cm, 1413.1 uS/cm, 12.880 mS/cm
Standard Unit Under Calibration Coverage Factor
Correction Uncertainty ( )
Conductivity Solution Reading (k)
84.003 uS/em 84.14 uS/icm -0.137 uS/cm 2.00 0.68 uS/cm
1413.1 uSicm 1413 uS/cm 0.1 uS/cm 2.00 11 uS/cm
12.881 mS/cm 12.89 mS/cm -0.009 mS/cm 2.00 0.098 mS/cm
The End of Certificate

¥ fiaasiay weTulal daria
DKSH Technology Limited

2533 MUUFININ HPNURIIN 1eaNsETUY ngavwamIuAs 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000

Delivering Growth - in Asia and Beyond.

Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

CAL-FM-C24-10: 30 Jun 2025
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Checklist for Conductivity Meter

Worksheet number: WO-00076560

Instrument type: Conductivity Meter Model: ORION STAR A215 S/N: X58031
Check (receive) Check (send)

30 Jun 2025 Checklist 30 Jun 2025 Note
Normal | Defective Normal | Defective

O 1. Integrity of the tools O

O 2. Cleanliness of tools O

0 3. On-Off Swicth 0

| 4. Keypad 0 *

0 5. Display, Screen Contrast O

O 6. Electrode and Connection Cable .

O 0 7. Electrode (Dust Protection Hood) O 0

I 8. Stand O

Recommend :  * dunaidau du-av,918-0791 ARLIN

Mr. Pongpisut Suebchantha

Service Engineer

i fieladiay e Tulad $ie

DKSH Technology Limited

2533 nUUAYNAIN WU WU s TUN ngmwsmiuas 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2638 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-R53-00: 8 Apr 2025
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e A Certificate of Calibration

NSC-TISI-TIS 17025
Calibsation 0087

Equipment :
Manufacturer:
Model:

Serial No.:
ID No.:

Condition of the item:

Customer :

Environment Condition :

Calibration Place :

Calibration By :
Calibration Date :
The Method used :
Traceability :

Digital Thermometer with Probe Certificate No. : C15250721
Thermo Scientific Job No. : WO-00076560
ORION STAR A215 Issued Date : 1 July 2025
X58031 Due Date: 30 June 2026
BKK_ENO0373 Page: 1of2

Normal

ALS Laboratory Group (Thailand) Co., Ltd.
104 Soi Pattanakarn 40, Pattanakarn Rd.,
Suan Luang, Bangkok 10250 Thailand

Temperature: 30 °C

+ 10 °C
Humidity: 55 %RH * 25 %RH
Voltage: 220 VAC + 10 %

ALS Laboratory Group (Thailand) Co., Ltd.( Wet Chemistry Lab 2 )
104 Soi Pattanakarn 40, Pattanakarn Rd.,
Suan Luang, Bangkok 10250 Thailand

Ms. Kaewkan Suradech
30 June 2025
In house method, CAL-WI-69, by comparison with standard thermometer

This certificate is traceable to the International System of Unit maintained by:
Quality Reborn Co.,Ltd. (QR)

1 g

{(Miss Kaewkan Suradech) (Mr. Tweewong Thaithiang)

Person in charge

Authorized signatory

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

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

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

udnn fiaadiay maTuTall dain
DKSH Technology Limited

2533 DUUAYNIN UUWLIN 1UAWSETDUY NTIVIWIUIUAS 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thaitand

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



Reference standard equipment:

&= DKSH

Certificate No.: C15250721

Page: 2of 2

Equipment

Certificate no

Cal. date

Next Cal. date

Digital Thermometer with Probe

QR24-2043

21 August 2024

21 August 2025

Calibration Results:
Without Adjustment
Sensor Type: RTD

Diameter (mm): 15

Electrode Serial No.: YV1-18416
Length (mm):; 120

Channel: -

Immersion (mm): 120

Calibrate Point.(°C)

STD. Reading (°C)

UUC. Reading (°C)

Correction of UUC (°C)

Uncertainty (z °C)

25.0

24.994

25.0

~-0.006

0.20

i fimadiay walulal $iim
DKSH Technology Limited

2533 OUUFYIIN UUVIIIN 1 UHNSETUUN NGIMWEYIUAS 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000

Delivering Growth - in Asia and Beyond.

The End of Certificate

Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

CAL-FM-C15-15: 30 Jun 2025



Correction ('C)

C15250721

Without Adjustment

&% DKsH
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Delivering Growth — in Asia and Beyond.
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(Digital Thermometer Checklist)

Equipment : Digital Thermometer with Probe

Serial No. : X58031

Certificate No. : C15250721

Model : ORION STAR A215

Check Date Checlf before
delivery
30-Jun-2025 FunansLde (Description) 30-Jun-2025 (g?r:is)
Normal | Defective Normal | Defective
General

O 1. a@e'l (Electric wire) O

d 2. Adaptor / Power supply 220 /110 VAC I

| 3. A19vi19u (On/Off Switch) '

O 4, A1qvineu (Selector Key) [

O 5. vutaaudnina (Display) O

| O 6. uuaLmas (Battery) O 0 i
O 7. anmene3as (Equipment Body) O

O 8.  vivimfuizas (Sensor (In/Ex) O

Note :

UBE filaadiey maTuTall 9vva

DKSH Technology Limited

2533 nuugyrAn WUUWIN awsETuue ngeviwiuas 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000

Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.

Ms. Kaewkan Suradech

Service Engineer



&= DKSH

Certificate of Calibration

Equipment: Automatic Titrator Certificate No.: C32250030
Manufacturer: Si Analytics Job No.: WO-00076560
Model: TitroLine 7000 Issued Date: 30 June 2025
Serial No.: 10013826 Due Date: 30 June 2026
ID No.: BKK_ENO0373 Page: 10f3

Type of Titration : Motor - driven
Condition of the item; Normal

Customer: ALS Laboratory Group (Thailand) Co., Ltd.
104 Soi Pattanakarn 40, Pattanakarn Rd.,
Suan Luang, Bangkok 10250 Thailand

Environment Condition:.  Temperature 22 °C * 04 °C
Relative Humidity 56 % * 1.4 %
Atmospheric Pressure 1009 mbar = 0.4 mbar
Calibration Place: ALS Laboratory Group (Thailand) Co., Ltd. ( Wet Chemistry Lab 2)

104 Soi Pattanakarn 40, Pattanakarn Rd.,
Suan Luang, Bangkok 10250 Thailand

Calibration By: Mr. Atachai Ngamchanat

Calibration Date: 30 June 2025

The Method Used: In house method, CAL-WI-57, base on ISO 8655:2002

Traceability: This certificate is traceable to the S| Units maintained by National Institute of Metrology

(NIMT), Thailand through DKSH Technology Limited. Certificate No. C01243206

4
(Mr. Atachai Ngamchanat) (Miss Kaewkan Suradech)
Person in charge Authorized signatory

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

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

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

uiEv fimadne waTuTad d1ia

DKSH Technology Limited

2533 MUUFTNIM UUILWAN LWANSETBUI DTILVIWIRILAS 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C32-12: 30 Jun 2025
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Certificate No.:  C32250030 Page: 2 of 2
Calibration Results:
Nominal Volume 20 ml
Manufacturer: Sl Analytics Burettes Model : TZ 3920 Serial No., Nr: 007734
Exchange Unit Model : WA-20 Exchange Unit Serial No. : 10045524 Nominal Vol.: 20 ml
Piston burettes of volumetric apparatus for automatic titrator
Measurement Systematic error Random error Measurement
Volume | Volume | volume (Vzo) (trueness) (precision) Uncertainty K
(%) (ml)
(mi) es (%) es(ul) | CV (%) Si(ul) (ul)
10% 2.0000 1.9997 -0.002 -0.3 0.004 0.7 0.73 2.04
50% 10.0000 10.0076 0.038 7.6 0.003 0.7 1.0 2.00
100% 20.0000 20.0026 0.013 2.6 0.003 0.6 1.5 2.00

ISO 8655-3:2002(E) Table 1 - Maximum permissible errors for motor-driven piston burettes

Nominal volume Maximum permissible systematic{ Maximum permissible random
error error

mi +% tplf? +%*® £ ple
<1 0.6 6 0.1 1

2 0.5 10 0.1 2

5 0.3 15 0.1 5
10 0.2 20 0.07 7
20 0.2 40 0.07 14
25 0.2 50 0.07 17.5
50 0.2 100 0.05 25
100 0.2 200 0.03 30

a Expressed as the deviation of the mean of tenfold measurement from the nominal volume or from the selected
volume (see ISO 8655-6:2002, 8.4)

b Expressed as the coefficient of variation of a tenfold measurement (see 1SO 8655-6:2002, 8.5)

¢ Expressed as the repeatability standard deviation of a tenfold measurement (see 1SO 8655-6:2002, 8.5)

The End of Certificate

vsHv Hratadioy vmaTulall $rdn

DKSH Technology Limited

2533 oUudmOm Ue U wawasTows ngavwivauas 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C32-12: 30 Jun 2025
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Checklist for Automatic Titrator
Worksheet number: WO-00076560

Instrument type: Automatic Titrator Model: TitroLine 7000 S/N: 10013826
Check (receive) Check (send)

30 Jun 2025 Checklist 30 Jun 2025 Note
Normal | Defective Normal | Defective

0 1. Integrity of the tools |

O 2. Cleanliness of tools 0O

O 3. On-Off Swicth O

.| 4, Keypad r

O 5.  Display, Screen Contrast O

O 6. Piston Burettes 0

| 7. Function Rinsing and Dosing .

O 8.  Dosing silicone tube and Accessories O

Recommend :

Mr. Atachai Ngamchanat

Service Engineer

vESY fitraday waTuTal d1fia

DKSH Technology Limited

2533 DUUFPAN LUWLIIN 1IAWSETANS NFIMWLYIUAT 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand
CAL-FM-R55-00: 8 Apr 2025

Delivering Growth - in Asia and Beyond.
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Certificate of Calibration

Equipment: Automatic Titrator Certificate No.: C32250031
Manufacturer: S| Analytics Job No.: WO-00076560
Model: TitroLine 7000 Issued Date: 30 June 2025
Serial No.: 10013826 Due Date: 30 June 2026
D No.: BKK_EN0373 Page: 10f3

Type of Titration : Motor - driven
Condition of the item: Normal

Customer: ALS Laboratory Group (Thailand) Co., Ltd.
104 Soi Pattanakarn 40, Pattanakarn Rd.,
Suan Luang, Bangkok 10250 Thailand

I+

Environment Condition: Temperature 22 °C 0.2 °C
Relative Humidity 56 % 19 %
Atmospheric Pressure 1009 mbar % 0.2 mbar

1+

Calibration Place: ALS Laboratory Group (Thailand) Co., Ltd. ( Wet Chemistry Lab 2)
104 Soi Pattanakarn 40, Pattanakarn Rd.,
Suan Luang, Bangkok 10250 Thailand

Calibration By: Mr. Atachai Ngamchanat

Calibration Date: 30 June 2025

The Method Used: In house method, CAL-WI-57, base on ISO 8655:2002

Traceability: This certificate is traceable to the SI Units maintained by National Institute of Metrology

(NIMT), Thailand through DKSH Technology Limited. Certificate No. C01243206

V4
(Mr. Atachai Ngamchanat) (Miss Kaewkan Suradech)
Person in charge Authorized signatory

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

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

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

1A Hiaediey vaTulall d9in

DKSH Technology Limited

2533 QUUFYNIN LD ININ IYAWSHTUIN NNWHYIUAS 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C32-12: 30 Jun 2025
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Certificate No.:  C32250031 Page: 2 of 2
Calibration Results:
Nominal Volume 20 ml
Manufacturer: S| Analytics Burettes Model : TZ 3920 Serial No., Nr: 007773
Exchange Unit Model : WA-20 Exchange Unit Serial No. : 10045489 Nominal Vol.: 20 ml
Piston burettes of volumetric apparatus for automatic titrator
Measurement Systematic error Random error Measurement
Volume | Volume | volume (Vzo) (trueness) (precision) Uncertainty K
(%) (ml) ‘
(mi) es (%) es(ul) | CV(%) Sr () (ul)
10% 2.0000 2.0009 0.004 0.9 0.004 0.7 0.73 2.04
50% 10.0000 10.0050 0.025 5.0 0.002 0.4 0.90 2.00
100% 20.0000 20.0054 0.027 5.4 0.003 0.5 1.5 2.00

1SO 8655-3:2002(E) Table 1 - Maximum permissible errors for motor-driven piston burettes

Nominal volume Maximum permissible systematic| Maximum permissible random
error

ml +% *ul? +%° + ule
<1 0.6 6 0.1 1

2 0.5 10 0.1 2

5 0.3 15 0.1 5
10 0.2 20 0.07 7
20 0.2 40 0.07 14
25 0.2 50 0.07 17.5
50 0.2 100 0.05 25
100 0.2 200 0.03 30

a Expressed as the deviation of the mean of tenfold measurement from the nominal volume or from the selected
volume (see ISO 8655-6:2002, 8.4)

b Expressed as the coefficient of variation of a tenfold measurement (see ISO 8655-6:2002, 8.5)

¢ Expressed as the repeatability standard deviation of a tenfold measurement (see ISO 8655-6:2002, 8.5)

The End of Certificate

udhiv Rty maTulall 39

DKSH Technology Limited

2533 DUUAUNI KU PUNIN lwawseTaes ngamwamiuas 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C32-12: 30 Jun 2025



Checklist for Automatic Titrator

Instrument type: Automatic Titrator Model: TitroLine 7000

Worksheet number:

S/N:

&= DKSH

WO-00076560
10013826

Check (receive)

30 Jun 2025

Normal | Defective

Checklist

Check (send)

30 Jun 2025

Note

Normal | Defective

0 1. Integrity of the tools ]
O 2. Cleanliness of tools O
O 3. On-Off Swicth O
1 4, Keypad '
O 5. Display, Screen Contrast ]
O 6.  Piston Burettes n
O 7. Function Rinsing and Dosing .

] 8.  Dosing silicone tube and Accessories O

&

Recommend :

Ui fiaediey waTulall $via

DKSH Technology Limited

2533 auUudgIM WanIn 1wnwsyTeus ngamwnvuas 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 102680
Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.

Mr. Atachai Ngamchanat

Service Engineer

CAL-FM-R55-00: 8 Apr 2025



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  jlac=MRA

CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES =, .

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

NSC-TISI-TIS17025
CALIBRATION 0008

=g - = Cert.No.: 25CG3385
Certificate of Calibration _
Page.: 1 of 2
Equipment : Burette i d
REVIEW BY %Ma/k ..........
Capacity : 50 mL
Serial No. : = APPROVED BY.\Si.k-llUk ‘ P .............
ID. No. : BKK_EN0422
03/09/26

PP Witeg NEXT CAL DATE.....J2/Y91£0 .
Made in : Germany

Submitted by :

Ambient Temperature :

Relative Humidity :
Barometric Pressure :

Calibration Procedure :

Calibrated by :

Approved by :

() Ponpan Paipim

(V') Chakrit Waewwanjua

Issue Date :

ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

(20 £ 2.5) °C
(50 + 10) %
753 mmHg
ASTM E 542 - 01

Srisuda Khamtha

Approved Signatory

3 September 2025

The Uncertainties are for a confidence probability of approximately 95%

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



chutikarn.siripong
New Stamp


Cert.No.: 25CG3385

Equipment : Burette
Received Date : 1 September 2025 Page.: 2 of 2
Condition As-Received : Used Item
Calibration Date : 3 September 2025
Reference : 2509-0049DSC-1
Condition of this result of calibration
1. Reference Standard Instruments :
Instruments Model Serial No. ID. No. Certificate No. Traceability Due date
1) Balance MS204TS (C226356983 140RC010 24MM603 TPA 10 Oct 2025
2) Data Logger HL-20D 20683159 140EC012 24H2129 TPA 15 Oct 2025
3) Digital Thermometer HH376 230806555 140EC013 2511740 TPA 17 Jan 2026
This measurement result is traceable to SI Unit
2. The certificate is valid only to the item calibrated on date and place of calibration.
3. True value is converted to true volume at the standard temperature of 20 °C
Calibration result :
Nominal capacity Reading Uncertainty k
(mL) (mL) (£mL) Factor
10 9.9941 0.0082 2.00
25 24.9804 0.0087 2.00
50 49.9819 0.010 2.00

Remark mL = cm3

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

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

-00o-



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

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

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

Cert.No.: 25TW101

Certificate of Testing Pane. 1.0r2

Equipment :
Manufacturer :
Model :

Serial No. :

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

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

() Chakrit Waewwanjua

() Ponpan Paipim

(Vv/) Saithip Meangmai

Issue Date :

DO Meter }4
YSI REVIEW BY .4/ Y AT .

5000-230V 6 P
09J101147 APPROVED BY |H|Uk

................................

BKK_ENO0017

19 May 2025 | \pxr carpate,... 20/11/26

20 May 2025

2505-0593DSC-1

ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

Temperature (25+5) °C

Humidity (50+20) %

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Walalak Sirithean

gmﬂi,o

Approved Signatory

20 May 2025


chutikarn.siripong
New Stamp


Condition of this result of calibration

1. Reference Standard Instruments :

Cert.No.: 25TW101
Page.: 2 of 2

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 Serial No. ID No.
1. Burette - 130BU10
2. Balance 14233821 110RCO001

2. Standard Material :-

Material Manufacturer
Sodium Thiosulfate 5-Hydrate AR KEMAUS
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 16K100498

Certificate No.

25CG1126
24MM131

Lot.No.
2203162447

Due Date
18 Mar 2027

04 July 2025

Assay
99.6%

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.20 8.21 0.0090

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

-00o-



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i'am

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES -~ .~
“4 o
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Wil e
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Certificate of Calibration  cert No.: 251m83

Page.: 1 of 2
Equipment : DO Meter with Sensor
Manufacturer : YSI
Model : 5000-230V
Serial No. : 09J101147
ID No. : BKK_EN0017
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

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

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

Calibrated Date : 20 May 2025

Ambient Temperature : (26 +10)°C

Relative Humidity : (50 +30) %

AC Line Voltage : (220£22)V

Calibrated by : Warakorn Lerngagtrakul

Uwc]ﬂ&'

Approved Signatory

Approved by :

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

Issue Date : 26 May 2025

The Uncertainties are for a confidence probability of approximately 95%

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




Equipment : DO Meter with Sensor Cert. No.: 25L.M83
Condition As-Received : Used Item Page.: 2 of 2
Reference : 2505-0593DSC-2

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

Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 2188080 2411022 TPA 17 Sep 2025
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Function : Temperature measurement.
This instrument was connected with temperature sensor, S/N.: 16K100498
Calibration| Immersion Standard uuc* ] Coverage
] Error Uncertainty
Point Depth Temperature Reading Factor
(C) (mm) (°C) (C) (C) (£°C) k
20.00 60 20.003 19.92 -0.083 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 %.

-00o0-
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Metrology

SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.
Saraburi Tel : +66 3627 3096 Fax : +66 3627 3100 CALIBRATION 0244

Bangkok Tel: +668 9205 6851, +669 8247 2360
Website : www.scieco.co.th E-Mail : calibrate@scg.com

NSC-TISI-TIS 17025

Certificate No. T250356

Equipment
Manufacturer
Model

Serial No.
Customer Code
ID No.

Customer

Customer Location
Date of Receipt
Calibrated By
Approved By

Date of Issue

¢ F819.0021

: BKK EN0304

Page 1 of 4

Certificate of Calibration

Chamber ( Incubator )

+ Memmert

. ICP 750 : %WO/JL/)(

L ARPROVED BY \S'HlUkP
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MEXT CAL. DATE OLMC@'{%
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: T9572A4

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

104 Phatthanakan 40, Phatthanakan Rd.,

Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250

: Wet Chemistry Lab 2
: 26 February 2025

: Atiphong Rongrat ( Technician )

M / Boonchai Suriyawong (Site Calibration Manager)

17 MAR 2025

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

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national standards
and to the units of measurement realized at the corresponding national standard laboratory. This certificate may not be
reproduced other than in full except with the prior written approval of the Metrology.

FM-L14 119/18-08-66
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SCI ECO Services Company Limited
NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244

Certificate No. T250356 Page 2 of 4

Calibration Report

Equipment : Chamber ( Incubator )
Date of Calibration : 4 March 2025
Environment : Temperature : 24.5-24.7 °C

Line Voltage :  221.4-224.7 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1.

This equipment was calibrated by insert 12 resistance thermometer detectors into its chamber , the other one
resistance thermometer detector use for ambient temperature measurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2019) and AS2853-1986 ).

All data show below were final values and the initial data from customer request . The temperature scale used

was based on ITS - 90 .

. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
RTD 100 ohm 31-(CH1-10) T240399 16 March 2025
RTD 100 ohm 32-(CH1-10) T240399 16 March 2025

DATA LOGGER 34970A T193 T240399 16 March 2025

. 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 2 Hour 10 Minute At 20 C
Fresh Air Damper l:] Open |:|Min I:I Medium |:] Max

I:] Close

Not Available

[¢]

. Adjustment :

( X ) without adjustment () after adjustment

Approved By. M‘O

FM-L15118/18-08-66
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SCI ECO Services Company Limited
NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244

Certificate No. T250356 Page 3 of 4

Calibration Report
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C=~Centre, F = Centre of Face, A =Comer, E=Centre of Edge

1C = 31-CHI
2A = 31-CH2
3JA = 31-CH3
4F = 31-CH4
5A = 31-CH5
6A = 31-CHé6
7F = 31-CH7
8F = 31-CHS
9A = 31-CH9
10A = 31-CH10
11F = 32-CHI
12F = 32-CH2

Approved By. ;QN”Z\/‘

FM-L15 I18/18-08-66
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Metrology

SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T250356

Measurement Results :

Calibration Report

Page 4 of 4

Average Standard Reading at each position (OC )

Calibration Point 31-CH1 | 31-CH2 | 31-CH3 | 31-CH4 | 31-CH5 | 31-CH6 | 31-CH7| 31-CHS| 31-CH9 |31-CH10| 32-CH1 | 32-CH2
20 20.02 20.42 19.96 20.23 19.83 19.44 19.71 20.01 20.06 20.04 20.13 19.98
Chamber ( Incubator ) Temperature Distribution
o
Reading ( C) Coverage
o = g Q . ® e 0 o)
Setting ( C) Average ( C) Stability (+ C) Uniformity ( C) | Uncertainty (+ C)
Min , Max Average Factor k
20.0 * 20.0 19.99 0.10 043 0.38 2.02

The calibration result apply only the above calibrated item.

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

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

a level of confidence of approximately 95 % .

Approved By.

P o

End of Certificate

FM-L15118/18-08-66



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

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

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

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

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

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

Issue Date :

NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.: 25CH1162
Page.: 10f 3

pH Meter

Hach {
F REVIEW BY %Md“/ : k ..........

HQ411d
200100031163
BKK_EN0342
Used Item

08 October 2025
09 October 2025

2510-0271DSC-1

ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,

Bangkok 10250 Thailand

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

- CP-CH5 by direct measurement with

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Walalak Sirithean

gaﬂ'if’

Approved Signatory

10 October 2025

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.



chutikarn.siripong
New Stamp


Condition of this calibration result

1. Reference Standard Instrument

Instrument

1) Ref. Standard Thermometer

Serial No.

ID No.

Cert.No.:
Page.:

Cert. No.

4982054

110RC044

251708

25CH1162
2 0of 3

Due Date
03 July 2026

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

2. Certified Reference Materials

Buffer Solution
pH 4.007
pH 6.965
pH 10.010

: The measurement results are traceable to S| through CPA chem Ltd.,

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

Manufacturer
CPA chem
CPA chem
CPA chem

Lot No.
1114384
1066667
1135355

Exp. date
12 June 2027

18 Jan 2026
16 Aug 2026

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

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 4.007 3.996 176.6 0.0046 2.00
S/N.: 252063043080 6.965 6.974 1.1 0.0084 2.00
10.010 9.996 -176.9 0.0070 2.00

Remark

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




Cert.No.: 25CH1162
Page.: 30of3
Calibration Results
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : PHC281
- Serial No. : 252063043080
Dimension of probe
- Length : 103 mm.
- Diameter : 12 mm.
- Immersion Depth : 90 mm.
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (°C) (°C) (°C) (x°C) k
25.0 25.001 25.0 -0.001 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 %.

-00o-




Accredited by
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Calibration 0426

Calibration certificate
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NSC-TISI-TIS 17025

CALIBRATION 0426

Calibration Certificate No. 25BCI0265

Object

Manufacturer

Type

Serial | QM Ident. no.

Customer

Order no.

Number of pages

Date of calibration

Electronic non-automatic weighing instrument

Sartorius

MSE224S-100-DU

27405555 | BKK_ENO0003

This calibration certificate documents the
traceability to national standards.

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

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

This certificate relate and apply this equipment
only.

ALS Laboratory Group (Thailand)Co., Ltd.

Phatthanakarn
,Khet Suan Luang,Bangkok 10250

265054

REVIEW BY . 47. dbk ..............
104 Phatthanakarn 40,Phattanakarn Rd.,Khwaeng

17 Jul 2025

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

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

Date of issue 17 Jul 2025

@S

Mr. Chonchai Inthana

Approval of the Calibration Certificate

Person in charge

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

Calibration 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 0.0001 g

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) - Guidelines on the Calibration of Non-Automatic 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.

. 225°C|0.7K
Tweights - Tplace
Measuring conditions 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): 100 g
10g9g 200 g 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

s =0.00004 g s =0.00005g

Error of indication

Testload Indication Error Expansion factor Uncertainty Uncertainty relative
L I E k U(E) Urel(E)
0.0100 g 0.0100 g 0.0000 g 2.00 0.00012 g 1.2%
0.1000 g 0.1000 g 0.0000 g 2.00 0.00013 g 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 0.0065 %
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 0.00068 %
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 220.0001g 0.0001 g 2.00 0.00032 g 0.00015 %
Maximum error of indication |[Elmax = 0.0001 g

Urel(E) is the quotient of U(E) and test load L. The uncertainty of measurement U(E) is valid only if error E 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 is stated as the standard uncertainty of measurement multiplied by the documented
Expansion factor, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range.

End of calibration certificate

Sartorius (Thailand) Co., Ltd.
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 Yes

Temperature deviation considered 1.5 K (isoCAL active)

Temperature coefficient considered 1-10°¢K

Uncertainty of the weighing result Ug (W) Uqgi(W) =0.00013g +4.19-10°- 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 an
Expansion factor of 2, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range.

Indication in % from max load Net indication Uncertainty Uncertainty relative
R Ugi(W) Ugil(W)rel

1% 2.2000 g 0.00014 g 0.0063 %

25 % 55.0000 g 0.00036 g 0.00066 %

50 % 110.0000 g 0.00059 g 0.00054 %

75 % 165.0000 g 0.00082 g 0.00050 %

100 % 220.0000 g 0.0011g 0.00048 %

Graphic realization of the relative uncertainty of measurement | process accuracy

Safety factor
10

1000

100,

[%]
0.1

/
SR

0.001]
0.0001
1E05 0.0001 0.001 0.01 01 1 10 100
]

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 6.6 Page 414



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

Certificate No. T251785 Page 1 of 3

rtificate of Calik

Equipment : Chamber ( Oven)

Manufacturer : Memmert REVIEW BY %Mdb}( .......
Model + UKD approvED By \ikk. P ...
Serial No. P B423.1549 NEXT CAL. DATE Obh(ﬂw@ ......
Customer Code : BKK EN0425

ID No. : T4671A5

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

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

Customer Location : Oven Room

Date of Receipt : 1 October 2025

Calibrated By ¢ Sujjar N akpakred ( Site Calibration Manager )

Approved By : W’@ Boonchai Suriyawong (Site Calibration Manager)
Date of Issue : 1.00CT 208

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

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national standards
and to the units of measurement realized at the corresponding national standard laboratory. This certificate may not be
reproduced other than in full except with the prior written approval of the Metrological Center.

FM-TL06 102/27-03-68




SCI ECO Services Company Limited

. . . NSEC-TISI-TIS 17025
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 CALIERATION 0244

Certificate No. T251785 Page 2 of 3
e

Equipment : Chamber ( Oven)

Date of Calibration ¢ 6 October 2025

Environment : Temperature : 24.4-25.8 °C

Line Voltage : 220.5-225.2 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1.

This equipment was calibrated by insert nine resistance thermometer detectors into its chamber , the other one
resistance thermometer detector use for ambient temperature measurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2019) and AS2853-1986 ).

All data show below were final values and the initial data from customer request . The temperature scale used

was based on ITS - 90 .

. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
RTD 100 ohm 23-(CH1-10) T250314 6 April 2026
DATA LOGGER 34970A T195 T250314 6 April 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 2 Hour 14 Minute At 104

104 °C

Fresh Air Damper Open Min [:] Medium D Max

D Close

[ ]Not Available

(o)

. Adjustment :

() without adjustment ( X ) after adjustment

Py

Approved By

FM-TLO07 102/27-03-68




SCI ECO Services Company Limited

. . . NSC-TISI-TIS 17025
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 CALIBRATION 0244

Certificate No. T251785 Page 3 of 3

fzs-cm 23-CHS
F 3 ]
23-CH5 23-CHé
4——— Chamber Edge
23-CH¢
Q
H
23-CH3 X 23-CH4
H?2
¢ e
23-cw 23-CH2
A
. Ty fﬁ.' N <
WiZ o D ;* - D
v e ‘b

[

Remark :  Internal Dimensions of Chamber : W (Width) = 56 cm. , H (Height) = 48 cm. and D (Depth) = 40 cm.
Size of installed Standard sensor number 23-CH1 to number 23-CH8 : a =5 cm. ,b=5cm.and ¢c=5cm.

Size of Installed Standard sensor number 23-CH9 : W/2 = 56 cm./2 ,H/I2 =48 cm./2 and D/2 = 40cm./2
Measurement Results

Average Standard Reading at each position (°C)
Calibration Point 23-CH1 23-CH2 23-CH3 23-CH4 23-CH5 23-CH6 23-CH7 23-CH8 23-CH9
104 104.13 103.54 103.92 104.37 104.40 104.51 104.18 103.86 103.80
180 180.05 179.82 179.64 179.52 181.20 180.29 180.19 179.35 179.89
Chamber ( Oven) Temperature Distribution
Reading {°C) Coverage
Setting °C Average (°C) Stability (+ °C) Uniformity (°C) Uncertainty (£ °C)
Min , Max Average Factor k
104.0 - 104.0 104.08 0.28 0.87 0.45 2.00
180.0 180.0, 180.1 180.0 179.99 0.37 1.49 0.61 2.00

* The quoted uncertainty exclude “uniformity"
The calibration result apply only the above calibrated item.
The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k which for a t-distribution, providing
a level of confidence of approximately 95 % .

End of Certificate.

{ f
Approved By. M

FM-TLO7 102/27-03-68




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  jlac-MRA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES Z 7;;&$

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

NSC-TISI-TIS17025

Certificate of Calibration  cert.No.: 25Tms28

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

() Chakrit Waewwanjua

() Ponpan Paipim
(/) Suwit Imjai

Issue Date :

Page: 10of 3

Water Bath :

REVIEW BY .° da/k ...........
Memmert
WNE 29 APPROVED BY.&S'H'.U.I(...? ..............
L622.0282

NEXT CAL DATE....... 09/ 10/ 26 ..........
BKK_ENO0439

ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

Organic Preparation Lab

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

Kunchit Promprat

Approved Signatory

28 October 2025

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
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Equipment : Water Bath Cert. No.: 25TM528
Condition As-Received : Used Item Page: 20of 3
Reference : 2510-00420C-13

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according
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:-

Instrument Serial No. Cert. No. Traceable Due Date

1) Data Acquisition MY58041391 25LM20 TPA 08 Feb 2026
2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This measurement result is traceable to the International System of Unit maintained through :

Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Heat transfer medium used : Water

Environmental AC Voltage Supply
(°C) (%R.H.) ( Volt )
Beginning of Calibration 24 63 224
Finished of Calibration 24 58 224
Position : RO
ID No.:
1 70RC143
1 5(tef) 2 2 70RC144
4 3 3 70RC145
4 70RC146
5(ref.) 70RC147

Front



Equipment : Water Bath Cert. No.: 25TM528
Condition As-Received : Used Item Page: 30of 3
Reference : 2510-00420C-13
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Calibniati = UU_C* UU(_3* Average* Standa_rc_zl Reading ( °C ) Uncertainty
point Setting Reading Position
(°C) (°C) (°C) 1 3 4 5 (ref.) (£°C)
85.0 85.0 85.0 84.863 84.748 84.869 84.990 84.966 0.21
Callbl:atlon Uniformity | Stability gaverage
point Factor
(°C) (°C) (£°C) k
85.0 0.33 0.12 2

Average* : The average of 30 values in each position.
Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible

to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.

Stability : One-half of the greatest maximum difference of measured temperature at any one probe.

UUC* : Unit Under Calibration

Note :

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

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

-00o-
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BKK_EL0037

Agilent Technologies (Thailand) Limited Tel. +662 637 6363
& U CHU LIANG BLDG. 22/F UNIT A,D Fax: +662 632 4334
*+ Agilent Technologies 968 RAMA 4 ROAD, SILOM, BANGRAK Email: cec-smt@agilent.com
: Bangkok 10500 Thailand Website:  www.agilent.com/chem

Customer Contact:
ALS Laboratory Group (Thailand) Co
Ltd Head Office

104 Phatthanakan 40 Phatthanakan Rd
Khwaeng Phatthanakan Khet Suan

TAX 1D : 0105540004859

Chanattagarn.Imchom@alsglobal.com
27603068

Invoice To:
ALS Laboratory Group (Thailand) Co
Ltd Head Office

104 Phatthanakan 40 Phatthanakan Rd
Khwaeng Phatthanakan Khet Suan

Delivery Site:
ALS Laboratory Group (Thailand) Co
Ltd Head Office

104 Phatthanakan 40 Phatthanakan Rd
Khwaeng Phatthanakan Khet Suan

Location:
Room
Bldg

Lah

Dept

products | applications | software | services

Agilent Technologies (Thailand) Limited. Head Office
U Chu Liang Bldg. 22/F Unit A,D

968 Rama 4 Road, Silom, Bangrak,

Bangkok 10500 Thailand

Tax ID : 0105542068218

Page 1 of 3

SERVICE REPORT

Customer Purchase Customer Number:
Order Number: 70371013

Service Request: Service Request Date:
Service Order: Service Confirmation:
6006676091 6905876103

APPROVED BY gém fb o

.............................

NEXT CAL. DATE .23..[Nar 2016

Direct Inquiries to:

Contact Name: Customer Contact Center
Contact E-mail: cce-smt@agilent.com

Contact Telephone: +662 637 6363

Contact Fax: +662 632 4334

Learn more about Agilent's Special Offers, Products, Services and our
full range of laboratory productivity solutions optimized for your
applications and workflows. Visit us at www.agilent.com/chem

Citibank N.A. Bangkok Branch ORIGINAL
399 Interchange 21 Building, Sukhumvit Road, Klongtoey Nau
Sub-district, Wattana District, Bangkok 10110 Thailand

Acc. No: 012-4452-007 ,

THB:Krung Thai Bank PCL

Siam Square Br.,416/1-2 Rama | Rd.,Pathumwan, BKK 10330

Thailand



Service Confirmation Number: 6905876103
Service Gonfirmation Date: 23.09.2024

Service Instrument:

Madel Model Description Serial Number System Handle Parent Asset

Number

SYS-10- ICP-0ES 5100/5110 System

5100

G8010A Agilent 5100 SVDV ICP-0ES MY16010005 ICP 0ES 5100 SYS-10-5100

Spectrometer

GB410A SPS 4 Autosampler AU15440764 ICP OES 5100 SYS-10-5100
Semvice Items;

Item | Service/Part# | Description Oty Entitlement | Service Start| Service End
1000 |[EGCQ Enterprise Operational 1.00 | Agreement |22.09.2024 |23.09.2024
Qualification Entitlement -

100 %
covered
1070 [ 6610030100 Bottle [CP-OES Wavecal| 1.00 [ Agreement
s0ln 500mL 5 ppm Entitlement -
100 %
covered
1020 [ 5190-7001 Calibration blank 1.00 | Agreement
solution 5pct HNO3 Entitlement -
100 %
covered

Additional Information:

Page 2 of 3



Service Information:

Service Confirmation Number: 6905876103
Service Confirmation Date: 23.09.2024

Problem Description;
WU-00-10-5100-5001253655

Service Provided:
Complete OQHW 5100ICPOES
Equipment 1D: BKK_EL0037, all test passed

Service Overview Code:

Reason Code: Scheduled Service
Diagnosis Code: Scheduled Service
Resolution Code: Scheduled Service

Reported Hours: Travel Hours:

4.0 2.0

Customer Field Service Customer Field Service Date;
Representative Name: Representative Signature: 23 Sep 2024
Suwan Onkhom Sm O

Customer Name: Customer Signature: Date:
CHANATTAGARN IMCHOM 23 Sep 2024

Prcmph en C

Additional Comments:

Page 3 of 3




Metrological Center

S C G SCI ECO Services Company Limited
s B 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No. T250355 Page 1 of 6

Certificate of Calibration

Equipment : HEATING BLOCK
Manufacturer : Environmental Express
Model v BL196 % ;ai:'vtﬁw BY _(Qlf\f‘lpomc
Serial No. : 6974CECW3285 % APPROVED BY ... %7 v “ﬁ“ﬂ/
Customer Code : BKK_EL0054 | e oA oaTe QH‘L% i \fgﬁf v
ID No. . T5306A3 o4l 09196
Customer : ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,

Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250
Customer Location : Acid Digestion Lab
Date of Receipt : 26 February 2025
Calibrated By : Atiphong Rongrat ( Technician )
Approved By : M / Boonchai Suriyawong (Site Calibration Manager)

i 7 MAR 2025

Date of Issue

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

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L12 109/30-05-57



‘ Metrological Center
Ay,
©

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

Calibration Report

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

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

Condition of this results of calibration :

1. This equipment was calibrated by insert nine standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20.

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

Instrument Model Instrument No. Certificate No. Due Date
T TYPET TN221-TN230 T240712 19 April 2025
TC TYPET TN231-TN240 T240712 19 April 2025
TC TYPET TN241-TN250 T240401 16 March 2025
TC TYPET TN251-TN260 T240401 16 March 2025
DATA LOGGER  34970A T193 T240401 16 March 2025

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

Equipment Description :
0

Time Constant 2 Hour 40  Minute At 95 C
Fresh Air Damper DOpen DMin E] Medium |:| Max
Close
Not Available
5. Adjustment :
() without adjustment ( X ) after adjustment

Approved By, M

FM-L13 108/30-05-57



Metrological Center

V@\‘ SCG SCI ECO Services Company Limited
CEMENT-BUILDING MATERIALS 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No. T250355 Page 3 of 6

Calibration Report

Holed3 Holedd Holeds Holed6 Hotea7 B S toless
TN257 o TN2ss : TN259 TN260 TN241
. Hole37 Hole38 Holed9 Holed0 Holed!l
R TN2S2 TN253 TNSd B TN2SS |
4 3 18 Hoteaz Hole33 Hole34 Hole35
AR w2 adh ! : ' .
s B TN R TN248 ™49 O f | vso L
Hole2s | ) Hole27 N Hole2s Hole2o | Hole3o B

TN240 TN241 Y % TN242 ' TN243
< Hole20 Hole21 I Hoe2z B Hole23
- . " ¢ T
x . i | . N .' -
TN234 ¥ Y TN236 TN237 TN238
154 ! |
Holel4 j el5 B Ja  Holels  BY I8 Holel7 [ Hole18
\ TN229 TN230 TN231 TN232
|5 Hole . o Holel0 Holel1 Holel2

TN224 TN226
Holed | _ Hole6

FRONT CONTROL

Approved By. :I;“n Aﬂ\

FM-L13 108/30-05-57



©

CEMENT-BUILDING MATERIALS

Telephone : +66 2 586 5792-4

Website : www.scieco.co.th

Metrological Center

SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

Fax : +66 2 586 5109

E-Mail : calibrate@scg.co.th

Certificate No.T250355 Page 4 of 6
Calibration Report
Measurement Results
Calibration Point Average Standard Reading at each position (C)

R1 Holel-Hole6 TN221 TN222 TN223 TN224 TN225 TN226
CAL POINT Max 94.85 95.37 95.03 95.25 95.52 94.75
95 Min 94.17 94.66 94.38 94.63 94.87 94.12
Average 94.51 95.02 94.70 94.94 95.20 94.43

R2 Hole7-Holel2 TN227 TN228 TN229 TN230 TN231 TN232
Max 94.71 94.56 94.79 95.32 95.44 95.06
Min 94.05 93.88 94.10 94.65 94.90 94.65
Average 94.38 94.22 94.44 94.99 95.17 94.85

R3 Holel3-Holel8 TN233 TN234 TN235 TN236 TN237 TN238
Max 95.26 9543 95.40 95.71 95.41 95.06
Min 94.54 94.64 94.71 95.10 94.86 94.42
Average 94.90 95.03 95.06 95.41 95.13 94.74

R4 Hole19-Hole24 TN239 TIN240 TN241 TN242 TIN243 TN244
Max 95.13 95.06 95.68 96.16 95.35 95.80
Min 94.39 94.43 94.86 95.51 94.88 95.12
Average 94.76 94.75 95.27 95.83 95.12 95.46

R5 Hole25-Hole30 TN245 TN246 TN247 TN248 TN249 TN250
Max 94.95 95.81 95.39 95.82 95.66 95.66
Min 94.47 95.03 94.67 94.99 94.84 94.87
Average 94.71 95.42 95.03 95.41 95.25 95.27

R6 Hole31-Hole36 TN251 TN252 TN253 TN254 TN255 TN256
Max 96.07 95.34 96.28 95.39 94.95 95.12
Min 95.28 94.55 95.51 94.62 94.13 94.35
Average 95.67 94.95 95.90 95.00 94.54 94.73

R7 Hole37-Hole42 TN257 TN258 TN259 TN260 TN241 TN242
Max 95.15 95.63 96.11 95.09 95.34 95.51
Min 94.38 94.88 95.32 94.28 94.54 94.72
Average 94.76 95.25 95.71 94.69 94.94 95.11

R8 Hole43-Hole48 TN243 TN244 TN245 TN246 TN247 TN248
Max 95.84 95.87 95.44 95.72 95.65 95.75
Min 95.06 95.10 94.60 94.95 94.87 94.98
Average 95.45 95.48 95.02 95.34 95.26 95.36

»
Approved By, M

FM-L13 108/30-05-57



Metrological Center
@ SCG SCI ECO Services Company Limited
‘ \ ) CEMENT-BUILDING MATERIALS 33/2 Moo 3, T-Banpa: A.Kaengkhoi, Saraburi 18110

Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No. T250355 Page 5 of 6

Calibration Report

Measurement Results

Calibration Point Average Standard Reading at each position ('C )

R1 Holel-Hole6 TN221 TN222 TN223 TN224 TN225 TN226
CAL POINT Max 104.48 104.40 104.60 105.27 105.24 105.19
105 Min 104.15 104.02 104.25 104.94 104.91 104.93
Average 104.32 104.21 104.42 105.10 105.08 105.06
R2 Hole7-Holel2 TN227 TN228 TN229 TN230 b TN231 TN232
Max 105.20 105.45 105.58 105.96 105.81 106.03

Min 104.92 105.14 105.29 105.64 105.53 105.79

Average 105.06 105.29 105.43 105.80 105.67 105.91
R3 Holel3-Holel8 TN233 TN234 TN235 TN236 TN237 TN238
Max 106.09 106.14 105.83 106.25 105.97 105.88

Min 105.80 105.89 105.57 106.00 105.69 105.65

Average 105.94 106.01 105.70 106.13 105.83 105.77
R4 Holel9-Hole24 TN239 TN240 TN241 TN242 TN243 TN244
Max 105.87 105.75 105.30 105.07 105.22 105.66

Min 105.62 105.52 105.13 104.90 105.05 105.49

Average 105.74 105.63 105.21 104.98 105.14 105.57
l R5 Hole25-Hole30 TN245 I TN246 TN247 TN248 TN249 TN250
Max 105.62 105.54 105.52 105.75 105.97 105.69

Min 10545 105.35 105.31 105.57 105.81 105.49

Average 105.53 105.44 105.41 105.66 105.89 105.59
R6 Hole31-Hole36 TN251 TN252 TN253 TN254 TN255 TN256
Max 106.19 106.34 106.47 105.96 105.76 105.35

Min 106.02 106.16 106.31 105.77 105.58 105.18

Average 106.10 106.25 106.39 105.87 105.67 105.27

R7 Hole37-Hole42 TN257 TN258 TN259 TN260 TN241 TN242
Max 106.21 105.59 105.45 105.36 106.08 106.09

Min 106.04 105.42 105.28 105.20 105.90 105.92

Average 106.12 105.51 105.37 105.28 105.99 106.00

R8 Hole43-Holed8 TN243 TN244 TN245 TN246 TN247 TN248
Max 106.54 106.33 105.78 105.38 105.42 105.69

Min 106.38 106.16 105.60 105.20 105.25 105.52

Average 106.46 106.25 105.69 105.29 105.33 105.61

Approved By. M

FM-L13 108/30-05-57
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SCG

CEMENT-BUILDING MATERIALS

Metrological Center

Telephone : +66 2 586 5792-4

SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

Fax : +66 2 586 5109

Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No. T250355 Page 6 of 6
Calibration Report
Measurement Results:
HEATING BLOCK Temperature Distribution
Reading (°C)
Setting (C) Stability (+ C ) Uncertainty (+ C)
Min , Max Average
102.0 - 102.0 0.43 0.83
107.0 - 107.0 0.20 0.70

* The quoted uncertainty exclude " uniformity "

The calibration result apply only the above calibrated item.

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

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

providing a level of confidence of approximately 95 % .

Approved By.

2 Z

FM-L13 108/30-05-57
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BKK_EL0043

Agilent Technologies (Thailand) Limited Tel. +662 637 6363

U CHU LIANG BLDG. 22/F UNIT AD Fax: +662 632 4334
Agilent Technologies 968 RAMA 4 ROAD, SILOM, BANGRAK Email: cee-smt@agilentcom

Bangkok 10500 Thailand Website:  www.agilent.com/chem

Customer Contact:
ALS Laboratory Group (Thailand) Co
Ltd Head Office

104 Phatthanakan 40 Phatthanakan Rd
Khwaeng Phatthanakan Khet Suan

TAX ID : 0105540004859

chanattagarn.imchom@alsglobal.com
227158760

Invoice To:
ALS Laboratory Group (Thailand) Co
Ltd Head Office

104 Phatthanakan 40 Phatthanakan Rd
Khwaeng Phatthanakan Khet Suan

Delivery Site:
ALS Laboratory Group (Thailand) Co
Ltd Head Office

104 Phatthanakan 40 Phatthanakan Rd
Khwaeng Phatthanakan Khet Suan

Location:
Room
Bldg

Lab

Dept

products | applications | software | services

Agilent Technologies (Thailand) Limited. Head Office
U Chu Liang Bldg. 22/F Unit A,D

968 Rama 4 Road, Silom, Bangrak,

Bangkok 10500 Thailand

Tax D : 0105542068218

Page 1 of 3

SERVICE REPORT

Customer Purchase Customer Number:
Order Number: 70371013

Service Request: Service Request Date:
Service Order: Service Confirmation:
6006676060 6905905441

REVIEW BY 1"*m\"’“ﬂ C.

APPROVED BY %ﬁ’:/‘/

nExT oL Dare 0L ) 10ms

duax

Direct Inquiries to:

Contact Name: Customer Contact Center
Contact E-mail: cce-smt@agilent.com

Contact Telephone: +662 637 6363

Contact Fax: +662 632 4334

Learn more about Agilent's Special Offers, Products, Services and our
full range of laboratory productivity solutions optimized for your
applications and workflows. Visit us at www.agilent.com/chem

Citibank N.A. Bangkok Branch ORIGINAL
399 Interchange 21 Building, Sukhumvit Road, Klongtoey Nau
Sub-district, Wattana District, Bangkok 10110 Thailand

Acc. No: 012-4452-007 ,

THB:Krung Thai Bank PCL

Siam Square Br.,416/1-2 Rama | Rd.,Pathumwan, BKK 10330

Thailand



Service Confirmation Number: 6305905441
Service Confirmation Date: 08.10.2024

Service Instrument:

Model Model Description Serial Number System Handle Parent Asset

Number

SYS-IM- ICPMS 7900 System

7900

G8410A SPS 4 Autosampler AU15430722 ICP MS 7900 SYS-IM-7800

G8411A 1818 3 for Agilent JP15510227 ICP MS 7900 SYS-IM-7900

7850/7900/8500

(33292A PSC 6106T Chiller 2U15A1948 ICP MS 7900 SYS-IM-7800

G8403A Agilent 7900 ICP-MS JP15471169 ICP MS 7900 SYS-IM-7900
Service [tems:

Item | Service/Part# | Description Oty Entitlement | Service Start| Service End
1000 |EOQ Enterprise Operational 1.00 | Agreement |04.10.2024 |04.10.2024
Qualification Entitlement -

100 %
covered
1010 | 5185-5850 ICP-MS Checkout 1.00 | Agreement
Solutions Entitlement -
100 %
covered

Additional Information:

Page 2 of 3



Service Information;

Service Confirmation Number; 6305305441

Service Confirmation Date: 08.10.2024

Problem Description:
"WU-E0Q-IM-7900-5001253655

Service Provided:

Perform 0Q Hardware. Test CDS logon, auto sampler, Auto tune, BG and 20 Min stability.
| calibrate the instrument No BKK_EL0043 test all pass.

Service Overview Code:

Reason Code: Scheduled Service
Diagnosis Code: Scheduled Service
Resolution Code: Scheduled Service

Reported Hours:

Travel Hours:

7.0 20

Customer Field Service Customer Field Service Date:
Representative Name: Representative Signature: 08 Oct 2024
Panthep Kurasathain

Customer Name: Customer Signature; Date:
Supakwan Mak 08 Oct 2024

Additional Comments:

Page 3 of 3




analytikjena

REVIEW BY QY&N&V\T
APPROVED BY %ﬁWZ@N

NEXT CAL. DATE ..1.1..[95,.\..,1@%

Maintenance Protocol

Atomic Fluorescence Spectrometer

mercur DUO /
mercur DUO plus



analytikjena

At Endeess s Havser Compar

Serial-No.: K170A0143 ~ Customer-No.:
Date: 12 December 2024  Carried out by: Srichai Fak-on
Maintenance with following Operational Qualification (OQ) ]

(requires a separate OQ protocol)

Compan o o o o 0w
pany | USHN 1aueadd uauasmes njd (Ysundlng) 91
'User
'Department v o e
AaauUuanNIg
| :
|

|
| Street -
‘ 104 298 40 QUUNAUINTT LY WFIURAN LPAFIUNAN

2lp Code, Clty | poaimnunuas 10250

| FecuIRTY Uszunelng

Phone

T ———
Fax

E-mail




analytikjena

An Endress Hawer Compary

Maintenance works basic unit
tightness visual check inside the Mercur 1
visual check if gold-traps are broken =}
visual check if spectrometer is contaminated 1
visual check of the fluorescence cell 1
visual check of the absorption cell, incl. window
reactor cleaning

check pump-hose, if necessary change it
check swivel drive (SEV)

check drying-hose, output gas-liquid-separator
test Bubble-Sensor

check gas flows

check volume flows, reagents

recording stray light values

OO10000000

measurement with 30 ng/|

Maintenance works Autosampler Serial No.: 701 739

lubricate the dosing-winding (Teflon-grease-spray)

clean the dosing cylinder, if necessary exchange it

lubricate the winding system of the height drive with some drops of oil

check the toothed belt

check the position of the mechanical stopper (height: 13mm )

check the pump rate of mixing pump (<14s AS52, typ.7s/<20s AS52S, typ.10s)
check the pump rate of washing cup

check the electrical hose connections for good contact

check the connectors of the magnetic valves

01,0 03 0100 L3 01 07 15

check the dosing hose for buckling, if necessary exchange it




analytikjena

An Endress s Hauser Company

b nominal  actua
'Device parameter | ' [

ivalue ‘value _
visual check general tightness inside the Mercur :o_k_: EI | changed: m
.VISUEU check Goldtraps lo.k.: d | changed: |
visual check spectrometer
Fluorescence cell ok: [T changed: L]
Absorption cell, incl. window ok.: [:f changed: ]
lens o.k.: Ef changed: ||
Swivel drive (SEV) ok: [T changed: [
check pump hoses ' o.k.: [j changed: [l
check hoses and hose connectors o.k.: [j changed: |
check and clean reactor o.k.: [:f changed: B
| check drying hose output Gas-liquid-seperator o.k.: ff changed: ]
| check bubble-sensor o.k.: [f not o.k.: ]
'Check gasflow | ‘
: Argon pressure valve 4 1.2 - 1.6 bar | 1.5 bar
Valve 1 | 0166 N | 0142 NU/min
Valve 2 o,ggsN:sit !:in 0.785 NL/min
Valve 3 | 0.058§]£1L?r:1in i
| ik _ O‘JEGNII:;Z?;M _ -
' Check liquidflow
Acid i.?nr':;min 2.5 ml/min
Red.-agent i.?rrr::min 2.5 ml/min
Sample 1+0r2n|ri1rrin 10 ml/min
Adventitious light - values (v) ‘ from file |
100 0 0
200 o 0
300 0 0
350 o 0
400 T 1
450 2 3
500 _ 6 7
550 R 15
575 18 21
600 I 29




analytikjena

Devi arameter ‘ neminal
! ?YI_C? 5 | value
‘Analytical parameters Fluorescence cell ‘
' Conditions.: max.conc.: 10ug/L  PMT-voltage: ....... 360......V
Blank-solution
|
without enrichment / FBR 30 ng/L | :{,‘ts; 2’030025
Conditions.: max.conc.: 1.7ug/L PMT-voltage: ....... 352....V
Blank-solution
; ; Int > 0.008
with enrichment / FBR 30 ng/L RSD < 3 %
Fok.- factor ( Intz / Int; ) >35

!Analytical parameters Absorption cell |

Blank-solution

without enrichment / FBR 100 ng/L | RSD < 5 %

Comments

A Endrews tHauser Company

‘actual
‘value

Int ..0:00044

|
Ext...0:.0011. ..

'Ext.>0.0012 | Ext..0.0039.

'RSD..2:99...%

*  msldampes Tech: With enrichment liaansainenldiiiosnn Valve 4 (Gas flow) lsivinaw

uainuseuInan Board control sneiné 24 Vdc.
o wnilmageninpsinnis Tech: With enrichment dpsdanidasuda Gas box

P N 2 o
Signature Technician V§ignature Customer
12 December 2024 12 December 2024
Place, Date (DD/MM/YYYY) Place, Date (DD/MM/YYYY)




Service Report

analytikjena

An Endress+Hauser Company

35 Moo 5. 345 Road, Khlong Khoi, Pak Kret,
Monthaburi. 11120 Thailand.

Phone: +66(2) 1062970-72

Fax:  +66(2) 1062973
www.analytik-jena.com

U3 1oupald kaupsmod ndl (Usuandlng) 9w

104 was 40 DUUARILINTG UPIEIUWREN IBATINKAH NTIMwEIIas 10250

Customer's address : | Customer's Ref. No.  (Cpg no. Service 2024 i
Analytik Jena Instruments (Thailand) Ltd.

[:] Analytik Jena Far East (Thailand) Ltd.

E-mail : | Phone : | Fax :

Job No. 2412571FB User : I Service Engineer : @578 Wnaau

Date: 12/12/2024 | Page: 1/1

Instrument model : Mercury | Serial No. K170A0143

Software Version No. winaasS 4.7.9.0

O Repair (RE) E’Maintenance (PM) O Installation (IN) [0 Warranty [J Application (AP) [ Site Prep.(SP) [ Visit(VI)

Fault/ Claim :  1gvin PM @daq Mercury (Contactyear 2025 / 1 Time)

00O Q Error Code

Action taken :

®* Maintenance work basic unit

® Check Device parameters

e (Check gas flow

®  Check liquid flow

®  Check Adventitious light- Valves

o Test run Analytical parameter Fluorescence cell
® Test run Analytical parameter Absorption cell

Action Pending / Recommendation :

‘# fk lﬂf'«e, L x"ﬁmf
& owssh Ifemedo

e 1a3p9Uni luTnuawas Tech: Without enrichment was Hg absorption

& w99 Congervolble |

e Hg low pressure lamp (Energy gndpalFudn PMT voltage 1) uuzin 1

wlasuaszlnagn Hg low pressure lamp

s n 2

[ Spare Part ﬂ/lnstrument Configuration :

Item No. Name Quantity Unit Price
L 4es. 326 B-\olye asermbly (MO /G b ) 1

A

2. HO? - Hol. 5o2 Wy fow pressove ponp 1
E
4,
5
6.
T
8.
Herewith the undersigned confirm the time devoted, Date / Signature of Customer | Date / Signature of Servi in Work completed?
the work performed, the perfect function of the device, d
and the receipt/delivery of the specified spare parts. Yes
*Traveled hours and kilometers can only be entered ‘ 0 N
after the return of the service engineer. {WW\ 7 e

Services are subject to the General Terms and Conditions of Analytik Jena AG, which will be sent on request.



Mercur

Report file:
Program version:

Operator:
Laboratory:
Code:

Remarks:
Food,water

Method parameters
Method

Created on

Program

12/12/2024 11:37 Page

C:A\WinAAS\TMP\2024\Dec\Pro_008

4.7.10.0

PSU,OTA
ALS-BKK

Il_Hg067_2024

Without enrichment / FBR 30ng/L_PM24052023
12:27

5/24/2023

Printed on:
Recording started on

Parameters Mercur Technique: Hg fluorescence

Line

Lamp type
Integr. mode
PMT

AZ time
Delay

Working mode
FBR technique
Pump speed
Sample load time
Reaction time
Waiting time AZ
Delay

Purge time1
Purge time2
Autosampler

Autosampler
Working mode

Dilution

253.7 nm
Hg-LP
Peak height
360 V
5s
Os
w/o enrich.
on
3
10s
10s
5s
Os
28 s
16s

AS51S/F
continuous

Mercur

Integr. time

Peak smoothing

System cleaning
Wash time acid
Soaking time
Gas load time

Gas wash time2

Tray type

12/12/2024 11:37
12/12/2024 11:27 GMT+7.0

30s

12111

Acid
10 s
20s
5 NL/h

10 NL/h

871139



12/12/2024 11:37  Page  2/4
QC parameters
QC type Conc. check
QC check samp. 1 --- QC check samp. 2 ---
Conc. --- Conc. ---
Error limit - Error limit -
Rep. measurement off Reaction flag + continue
QC std.1 no. 1(30.000 ng/L) QC std.2 no. 1(30.000 ng/L)
QC std.1 limit + 50.00% QC std.2 limit + 50.00%
QC std. act. flag + continue
Expect. blank abs. 0.0100+ 0.0100 Reaction flag + continue
QC precision off
Reaction off
QC Recal.factor Off
Calibration settings
Calib. meth Standard calib. Calibr. unit ng/L
No. standards 1 Conversion fac. 1000000
Type of standards --- Standard prep. Premixed
Blank correct. -
Recalib. std. no. -
Output unit Hg/L Conversion fac. 1000
Calib. stat. Mean Meas. cycles 3
Blind cycles 1
Stock sol. 1 - Stock sol. 2 .
Stock sol. 3 --- Stock sol. 4 ---
Type of cal. curve linear Intercept calculated
Weighted cal. off Grubbs stat. off
Check of cal. curve no outlier test
Sample statistics
Stat. mode Mean Meas. cycles 2
Confid. level 95.4 % Blind cycles 1
Grubbs stat. -—-
Calibration standards
No Name Sfate Pos C?]r;jlf Ints SD RSD/%
1 Cal-Zero (=) 79 0.000 H: 0.000445 0.000017 3.813
A: 0.009414 0.000140 1.497
2 Cal-Std1 () 80 30.000 H:0.002375 0.000031 1.306
A:0.03403 0.000423 1.244

Mercur

Hg



Calibration function 1

Ints=k1+k2*conc

12/12/2024 11:37 Page 3/4

12/12/2024 11:36 Calibration (Peak height)

k1=0.000446 k2=0.000064 Recal. factor:
Slope 0.00006 Ints/(ng/L) R2-adjusted 1.0000
sc0 1.00000 ng/L
Lower limit 0 ng/L Upper limit 33.0 ng/L
Detection limit - Deter. limit -
0.0025 fiy [
IU 5/
253.7 nm /
0.0020 |pgqk height}
> 00015 /
‘N
| o
§ /
£ 0.0010 / |
0.0005 _@/
0.0000
0 5 10 15 20 25 30 35

Conc. [ng/L ]

Measurements and events (sorted by time)

Hg Without enrichment / FBR 30ng/L_PM 24052023 12/12/2024 11:28
1D Conc. Ints BG SD RSD/% Int. type Time
Cal-Zero 0.000436 PkH 11:30
0.000436 11:31

0.000465 11:32

Ong/L 0.000445 0.000017000 3.813 11:32

Cal-Std1 0.002402 PkH 11:34
0.002341 11:35

0.002381 11:36

30.00ng/L 0.002375 0.000031020 1.306 11:36

Calibration Calibration function: 01 11:36

Mercur



12/12/2024 11:37 Page

Peak plots
Cal-Std1 12/12/2024 11:34

Cal-Zero 12/12/2024 11:30
0.002 0.002 /./"‘\
f \\

£ £ .
- = / e
0.000 0.000] \

0 0 20

Time [s]

Mercur

4/4

Hg



Mercur

Report file:
Program version:

Operator:
Laboratory:
Code:

Remarks:

Food,water

Method parameters

Method
Created on

Program

12/12/2024 13:31  Page

C:\WinAAS\TMP\2024\Dec\Pro_010

4.7.10.0

PSU,OTA
ALS-BKK

Il_Hg067_2024

Printed on:
Recording started on

12/12/2024 13:31
12/12/2024 13:16 GMT+7.0

Without enrichment / Abs / FBR 100ng/L_PM 240

12/12/2024 Time

12:42

Parameters Mercur Techniquef Hg absorption"

Line

Lamp type
Integr. mode
PMT

AZ time
Delay

Working mode
FBR technique
Pump speed
Sample load time
Reaction time
Waiting time AZ
Delay

Purge time1
Purge time2
Autosampler

Autosampler
Working mode

Dilution

253.7 nm
Hg-LP
Peak height
225V
5s
8s
w/o enrich.
on
4
8s
12s
15s
10s
50 s
10s

AS51S/F
continuous

Mercur

Integr. time

Peak smoothing

System cleaning
Wash time acid
Soaking time
Gas load time

Gas wash time2

Tray type

55s

8/5

Acid
15s
20s
5 NL/h

10 NL/h

87/139

Aitds

Hg



12/12/2024 13:31 Page  2/4
QC parameters
QC type Conc. check
QC check samp. 1 --- QC check samp. 2 -
Conc. --- Conc. -
Error limit -—- Error limit -
Rep. measurement off Reaction flag + continue
QC std.1 no. 1(100.00 ng/L) QC std.2 no. 1(100.00 ng/L)
QC std.1 limit + 50.00% QC std.2 limit + 0.00%
QC std. act. flag + continue
Expect. blank abs. 0.0100+ 0.0100 Reaction flag + continue
QC precision off
Reaction off
QC Recal.factor Off
Calibration settings
Calib. meth Standard calib. Calibr. unit ng/L
No. standards 1 Conversion fac. 1000000
Type of standards - Standard prep. Premixed
Blank correct. -
Recalib. std. no. —
Output unit pg/L Conversion fac. 1000
Calib. stat. Mean Meas. cycles 3
Blind cycles 1
Stock sol. 1 --- Stock sol. 2 oo
Stock sol. 3 - Stock sol. 4 ---
Type of cal. curve linear Intercept calculated
Weighted cal. off Grubbs stat. off
Check of cal. curve no outlier test
Sample statistics
Stat. mode Mean Meas. cycles 2
Confid. level 95.4 % Blind cycles 1
Grubbs stat. ---
Calibration standards
No Name Piete Pos C?I’;‘;Ij Abs sD RSD/%
1 Cal-Zero (=) 79 0.00 H:0.001129 0.000086 7.666
A:0.039764 0.004386 11.03
2  Cal-Std1 (--) 81 100.00 H: 0.003950 0.000118 2.993
A: 0.070560 0.004290 6.081

Mercur

Hg



12/12/2024 13:31  Page  3/4
Calibration function 1 12/12/2024 13:31 Calibration (Peak height)
Abs=k1+k2*conc
k1=0.001130 k2=0.000028 Recal. factor:
Slope 0.00003 Abs/(ng/L) R2-adjusted 1.0000
sc0 1.00000 ng/L Charact. conc. 154.568 (ng/L)/1%I
Lower limit 0 ng/L Upper limit 110. ng/L
Detection limit -—- Deter. limit ---
l
0.004 N 1l
o]
253.7 nm /
Peak height
0.003 .
=
2 0002
5 .
) /
0.001 zZ
0.000
0 25 50 75 700
Conc. [ng/L ]
Measurements and events (sorted by time)
Hg Without enrichment / Abs / FBR 100ng/L_PM 24052023 12/12/2024 13:16
ID Conc. Abs BG SD RSD/% Int. type Time
Cal-Zero 0.001062 PkH 13:19
0.001227 13:20
0.001099 13:22
Ong/L 0.001129 0.000086605 7.666 13:22
Cal-Std1 0.003949 PkH 13:26
0.004069 13:27
0.003832 13:29
100.ng/L 0.003950 0.00011825 2.993 13:29
Calibration Calibration function: 01 13:31

Mercur



Peak plots Hg

Cal-Zero 12/12/2024 13:18 Cal-Std1 12/12/2024 13:26
0.0025 0.0025
w w
£ 2
gooca) oy 0.0000 —
0 25 50 0 25 50
Time [s] Time [s]

Mercur



Metrology
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

Bangkok Tel: +668 9205 6851, +669 8247 2360
Website : www.scieco.co.th E-Mail : calibrate@scg.com

©/SCG

NSC-TISI-TIS 17025
CALIBRATION 0244

] T S T I M Pk JU E AR L A S LI TRLTTA RS

Certificate No. T250353 Page 1 of 4
Certificate of Calibration
Equipment : Autoclave
Manufacturer + TOMY { REVIEW BY S‘ﬂ/“d"“k E
Model : SX-700 j
'E APPROVED BY rierden |
Serial No. il 48154100 ; NEXT CAL. BATE OLP]OOIl% ........

Customer Code
ID No.

Customer

Customer Location
Date of Receipt
Calibrated By
Approved By

Date of Issue

: BKK_ML0041
: T7725A3

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

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,

Khet Suan Luang, Bangkok 10250

: Washing Room
: 26 February 2025

: Boonchai Suriyawong ( Site Calibration Manager )

-

/ Sujjar Naknakred (Site Calibration Manager)

10 MAs 2005

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

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national standards
and to the units of measurement realized at the corresponding national standard laboratory. This certificate may not be
reproduced other than in full except with the prior written approval of the Metrology.

FM-L14 119/18-08-66



Ay,
)@)4 ‘ SCG Metrology

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

Calibration Report

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

Line Voltage : 221.1-224.7 V
Relative Humidity : S5-65 %RH

Condition of this results of calibration :

1. This equipment was calibrated by insert 3 standard temperature recorder into its chamber and test according
to WI-T23 inhouse method.( based on BS 2646-1 : 2021)
All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .

2. Reference Standard Instrument :

Instrument Model Standard No. Certificate No. Due Date

1. Temperature recorder RTD T210 T242028 11 December 2025
2. Temperature recorder RTD T211 T242029 11 December 2025
3. Temperature recorder RTD T212 T242030 11 December 2025

3. This certificate is traceable to :

National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good

Equipment Description :

Pressure Indicator 0.11-0.12 MPa At 121 °

C Holdingtime 20 minute

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

Approved By. j;

FM-L15118/18-08-66



©@ISCG

Metrology

SCI ECO Services Company Limited

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

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T250353

Side view I

¢) attached to load
temperature prol:N

b) in the upper half of
the chamber

a) in the chamber drain or
vent \

Calibration Report

Diameter= 40 cm.

Remark :

A Datalogger3

v Datalogger 1

Page3 of 4

Top view

= T212

= T210

Datalogger2

UUC's Sensor

= T211

drain or vent

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

be equal to 10 cm.)

Size of Installed Standard sensor STD.2 : Geometric Center (upper half of the chamber)
Size of Installed Standard sensor STD.3 : Distance UUC's Sensor f = 2 cm.

Measurement Results :

Average Standard Reading at each position (OC )
Calibration Point T210 T211 T212
121 121.2 121.1 121.1
Autoclave Temperature Distribution
o Reading (OC ) Average Stability Uniformity Uncertainty Coverage
Setting (C)[—; — ° ° o o .
Min , Max | Average (C) *C) *C) *C) Factor k
121 - 121 121.2 0.1 0.1 0.65 2.00

* The quoted uncertainty exclude "uniformity"

The calibration result apply only the above calibrated item.

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

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

a level of confidence of approximately 95 % .

End of Certificate

Approved By.

FM-L15118/18-08-66




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

Certificate No. T250353 TEST REPORT ( BKK_MLOO0O41) Paged4 of 4

Calibration Report

Side view l

| Top view
c) attached to loa | o — Tai2
temperature probe \‘%/ alalogger3 =
Q

b) in the upper half of ¥ UUC's Sensor

the chamber ﬁih._. .......... '
. H -
|

a) in the chamber drain or ‘ Dasloggerz. = T211
vent “\ S
- ‘ | =~ ~ |

drain or vent

“Dalaloggcr] = T210

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

Measurement Results :

Average Standard Reading at each position Cc )

Calibration Point T210 T211 T212
121 121.18 121.12 121.13
Autoclave Temperature Distribution
o Reading (OC ) Average Stability Uniformity Uncertainty Coverage
Setting ( C) - N ° o o
Min , Max | Average (C) *=C) *=C) *C) Factor &
121 - 121 121.16 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 accurate as shown on date and place of test only.
The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k& which for a t-distribution, providing '

a level of confidence of approximately 95 % .

End of Certificate

Approved By ti

FM-L13 108/30-05-57




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

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

Certificate of Calibration

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

() Chakrit Waewwanjua

() Suwit Imjai
(v/ ) Kunchit Promprat

Issue Date :

Incubator
Memmert
IPP750eco
V821.0172

BKK_ML0231

NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 25TM1235
Page: 10of 3

REVIEW BY

Githichok T,

=
APPROVED BY........ = o

NEXT CAL DATE.... 21/08/26

ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang ,
Bangkok 10250 Thailand

Incubation & Microbiological Reading

21 August 2025
21 August 2025
(26 +10)°C
(50+30) %
(220+£22)V

Khit Ruttanaprapachai

}(um}\i(}'

Approved Signatory

25 August 2025

The Uncertainties are for a confidence probability of approximately 95%

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



chutikarn.siripong
New Stamp


Equipment : Incubator Cert. No.: 25TM1235
Condition As-Received : Used ltem Page: 20of 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
1) Data Acquisition MY44073381 25L.M82 TPA 17 May 2026
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This measurement result is traceable to the International System of Unit maintained through :
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available Environment during calibration
Beginning Finished
Temp. (°C) 21 20
REL.Humid. ( % ) 62 65
b2 4 d
AC Supply ( Volt ) 222 221
|
o o
1 3
9 (ref.) Position : Ref. Std.
® ID No.:
H 6 L H/2 8
Q ! Q 1 25-01RTD-01
s A =1 2 25-01RTD-02
Paia ?'\7\7/5'70/2}¢— - 2 D 3 25-01RTD-03
o ¥ 4 25-01RTD-04
W 5 25-01RTD-05
6 25-01RTD-06
7 25-01RTD-07
Probe Installation Details : Dimension of Chamber : 8 25-01RTD-08
e 10 3m D = 0.60 s 9 (ref.) 25-01RTD-09
b= 10 cm W = 1.0 m
c= 10 cm H= 1.2 m

Capacity = 0.75 m?3



Equipment : Incubator Cert. No.: 25TM1235
Condition As-Received : Used ltem Page: 3 0of 3
Reference : 2508-04590C-2
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration| UUC* uuc* Temperature Temperature Overall |Coverage
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 0.15 0.47 0.49 2
41.5 41.5 41.5 0.13 0.79 0.84 2
Calibration Measured Ten!p-erature (°C) Uncertainty
Point Position
(°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
37.0 36.940 | 37.065 | 37.010 | 36.921 | 36.883 | 36.973 | 37.043 | 37.045 | 37.235 0.31
41.5 41.641 | 41.838 | 41.742 | 41.484 | 41.249 | 41.427 | 41.466 | 41.495 | 41.926 0.34

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UucC* : 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 %.

-00o-



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ~ ~_
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Ll

A
\‘\
i)>/

il\ — ”3:

NSC-TISI-TIS17025

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

Certificate of Calibration  cert No.: 251525

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

() Chakrit Waewwanjua

() Suwit Imjai
(v/ ) Kunchit Promprat

Issue Date :

Page: 10of 3
Hot-Aingven REVIEWBY ............ nghIChOkT .......
Binder
EDBAES APPROVED BY.......... SV Y,
00-15533
NEXT CAL DATE...... 09/04/27
BKK_ML0013

ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

Media Preparation Room

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

Uthen Kankawi

Uv\c}\\&

Approved Signatory

16 October 2025

The Uncertainties are for a confidence probability of approximately 95%

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



chutikarn.siripong
New Stamp


Equipment : Hot Air Oven Cert. No.: 25TM525
Condition As-Received : Used ltem Page: 20of 3
Reference : 2510-00420C-3
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 Thermocouple Type T.

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 MY59003411 24L.M192 TPA 24 Dec 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 of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
Beginning Finished
Temp. (°C) 23 24
REL.Humid. ( % ) 54 56
b2 4 d
AC Supply ( Volt ) 220 221
|
o o
1 3
g (ref) Position : Ref. Std.
® ID No.:
H 6 L H/2 8
Q ! Q 1 23-20TC-01
. L 7 | I 2 23-20TC-02
P ?'\7\7/5'70/2}¢— = D 3 23-20TC-03
o ¥ 4 23-20TC-04
W 5 23-20TC-05
6 23-20TC-06
7 23-20TC-07
Probe Installation Details : Dimension of Chamber : 8 23-20TC-08
L 50  om D= 0.50 N 9 (ref.) 23-20TC-09
b= 5.0 cm W = 0.80 m
c= 5.0 cm H= 0.60 m

Capacity = 0.24 m?3



Equipment : Hot Air Oven Cert. No.: 25TM525

Condition As-Received : Used Item Page: 3 0of 3
Reference : 2510-00420C-3
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration| UUC* uuc* Temperature Temperature Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°C) (c) [ (C) (£°C) (°C) (°C) k
170 170 170 0.45 1.3 2.3 2
Calibration Measured Tenjpferature (°C) Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (£°C)
170 169.588| 170.427| 168.486| 168.900| 169.725| 169.499| 168.946 | 169.327 | 169.529 1.3

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UucC* : 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 %.

-00o-



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i N
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES /,///,:\\\\\

//| AR

534/4 PATTANAKARN ROAD SOl 18, SUANLUANG, SUANLUANG BANGKOK 10250 Al B TIR TS T
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

W

//fl

Certificate of Calibration cert No: 25Tm460

Page: 10of 3

i s evewny . SifhichokT
Equ|pment : WaterBath = | REVIEW DY ........=7 0000
Manufacturer : Memmert

APPROVED BY....... == ...
Model : WNE 45
Serial No. : L712.0429
- NEXT CAL DATE....... 04/03/26 .
ID No. : BKK_ML0056
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

Location : Incubation & Microbiological Reading

Received Order : 04 March 2025

Calibration Date : 04 March 2025

Ambient Temperature : (26 £10)°C

Relative Humidity : (50+30)%

AC Line Voltage : (220£22)V

Calibrated by : Khit Ruttanaprapachai

Uwcl\\d—-

Approved Signatory

Approved by :

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

Issue Date : 06 March 2025

The Uncertainties are for a confidence probability of approximately 95%

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



chutikarn.siripong
New Stamp


Equipment : Water Bath Cert. No.: 25TM460
Condition As-Received : Used Item Page: 20of 3
Reference : 2503-00060C-2

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according
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:-

Instrument Serial No. Cert. No. Traceable Due Date

1) Data Acquisition MY44073381 23LM73 TPA 18 May 2025
2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This certification is traceable to the International System of Unit.

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

Environmental AC Voltage Supply
(°C) (%R.H.) (Volt)
Beginning of Calibration 24 49 220
Finished of Calibration 25 51 221
. Ref. Std.
Position : SIN.:
1 4803988-006
1 5(tef) 2 2 4803988-007
4 3 3 4804539-014
4 4804539-015
5(ref.) 4804539-016

Front



Equipment : Water Bath Cert. No.: 25TM460
Condition As-Received : Used ltem Page: 30of 3
Reference : 2503-00060C-2
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* uuc* Average* Standard Reading ( °C ) .
. . : — Uncertainty
point Setting Reading Position
(°C) (°C) (°C) 1 2 3 4 5 (ref.) (x°C)
445 44.5 44.5 44.489 44.469 44.497 44476 44.479 0.15
45.0 45.0 45.0 44.990 44.966 44,997 44.983 44.980 0.15
Calibration)l,  \iformityy | Stabllity™|= o orage
point Factor
(°C) (°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.
Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible

to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
One-half of the greatest maximum difference of measured temperature at any one probe.

Stability :

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-




Metrological Center

@ S c G SCI ECO Services Company Limited
\ ) e s e oo WD 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No.T250579 Page 1 of 5

Certificate of Calibration

Equipment : HOT BLOCK
Manufacturer : Environmental Express :

| REVIEW BY j/“”d‘l/}(
Model : B3000- 240 i

APPROVED BY \S'“IUkP

Serial No. : 2017CODWI116
NEXT CAL. DATE ‘.?7‘..}.91.‘?,’%.......

Customer Code : BKK_EN0222

ID No. : T6769A4

Customer : ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,
Khet Suan Luang, Bangkok 10250

Customer Location : Wet Chemistry Lab2

Date of Receipt : 2 April 2025
Calibrated By : Boo$chai Suriyawong ( Site Calibration Manager )
Approved By / Sujjar Naknakred (Site Calibration Manager)

2 1 APR 2025

Date of Issue

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

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L12 109/30-05-57



Metrological Center

}(\‘ SCG SCI ECO Services Company Limited
\ ) TRl il eRiiiis 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No. T250579 Page 2 of 5

Calibration Report

Equipment : HOT BLOCK
Date of Calibration : 9 April 2025
Environment : Temperature : 22.8-22.9 °C

Line Voltage :  222.1-225.1 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. Thisequipment was calibrated by insert 20 standard thermocouples type T into its chamber |, the other one
standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20
All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .

2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
TC TYPET TN9I-TNI100 T242036 3 December 2025
TE TYPET TNIOI-TN110 T242036 3 December 2025
DATA LOGGER 34970A T121 T242036 3 December 2025

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :
Time Constant g Hour 40  Minute At 150 °C
Fresh Air Damper |:| Open |:|Min |:| Medium |:| Max

I:lClose

[X]Not Available

o]

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

Approved By.

FM-L13 108/30-05-57



SCI ECO Services Company Limited

Metrological Center

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

Telephone : +66 2 586 5792-4

Website : www.scieco.co.th

Certificate N(T250579 Page 3 of 5
Calibration Report
Row Hole
R7 | H49 | H50 | H51 | H52 | H53 | H54 | H55 | H56
R6 | H4l | H42 | H43 | H44 | H45 | H46 | H47 | H48
R5 | H33 | H34 | H35 | H36 | H37 | H38 | H39 | H40
R4 | H25 | H26 | H27 | H28 | H29 | H30 | H31 | H32
R3 | H17 | H18 | H19 | H20 | H21 | H22 | H23 | H24
R2 | H9 | H10 | H11 | H12 | H13 | H14 | H15 | H16
 HatBiac RI H1 H2 H3 H4 H5 H6 H7 H8
STANDARD THERMOCOUPLE TYPE T
H1 TN91| H9 |=[TN99| H17 [=|TN107] H25 |=| TN95| H33 | = TN103I H41 TN91| H49 |=| TN99
H2 TN92 | H10 | =[TN100| H18 |=(TN108] H26 |=| TN96| H34 | = TN104| H42 TN92| H50 [= [ TN100
H3 TN93 | HI11 |=|TN101f H19 (= TN109I H27 | =| TN97| H35 | = TNIOSI H43 TN93| H51 |= [ TN101
H4 TN94 | H12 | =|TN102| H20 |=|TN110] H28 (=| TN98| H36 | = TN106| H44 TN94| H52 |= | TN102
H5 TN95| HI13 |[= TN103| H21 (=] TN91| H29 | =] TN99| H37 | = TNIO?I H45 TN95| H53 [= | TN103
H6 TN96 | H14 | = rI‘Nl{)-’rll H22 [=| TN92| H30 [=|TN100} H38 |= TN]OSI H46 TN96| H54 |= [ TN104
H7 TN97| H15 [=[TN105] H23 |=| TN93| H31 |=|TN101| H39 | = TN109| H47 TN97| H55 |= | TN105
HS8 TN98 | H16 | = TNIOGI H24 | =] TN94| H32 | =|TN102] H40 |= TNIl(}I H48 TN98| H56 |= | TN106
Approved By.

FM-L13 108/30-05-57




Metrological Center
TNy, SCI ECO Services Company Limited
@ §N&&m 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No. T250579 Page 4 of

Calibration Report

Measurement Results

Average Standard Reading at each position (OC )

Calibration Point | TN91| TN92| TN93 | TN94 | TN95 | TN96 | TN97| TN98 | TN99 | TN100
Point Setting’ Max 150.48] 150.03 | 149.42 | 150.76 | 149.50 | 150.44 | 149.78 | 149.96 | 150.02 | 150.35
150 | 150.2 Min 150.30) 149.86 | 149.23 | 150.57 | 149.29 | 150.24 | 149.62 | 149.75 | 150.20| 150.20
Average [150.40 |149.94 | 149.34 | 150.67 | 149.40 |150.34 |149.71 | 149.86 |149.95 | 150.29
TN101|TN102{ TN103|[ TN104 | TN105 [TN106/TN107| TN108|TN109) TN110

Max 150.08 | 150.18 | 150.18 | 150.56 | 150.01 | 149.33 | 149.76| 150.52 | 150.65| 150.02

Min 149.94 | 150.03 | 150.16 | 150.37 | 149.80 | 149.09 | 149.64 | 150.40 | 150.50 | 149.83
Average |150.03 |150.11 | 150.25 | 150.48 | 149.91 |149.20 |149.70 | 150.46 | 150.58 | 149.92
TNO91 | TN92| TN93 [ TN94 | TN95 |TN106| TN97| TN98 | TN99 | TN100

Max 149.41 | 149.87 | 149.17 | 149.78 | 149.61 | 150.30 | 149.32| 150.32 | 150.02 | 150.22

Min 149311 149.74 | 149.00 | 149.63 149.50 | 150.18 | 149.18 | 150.23 | 149.89 | 150.12
Average [149.35|149.79 | 149.10 | 149.72 | 149.56 |150.23 (149.27 | 150.28 | 149.97 | 150.17
TN101TN102{ TN103| TN104 | TN105 [TN106/TN107| TN108| TN109| TN110

Max 149.63 | 149.57 | 150.11 | 149.69 | 149.91 | 149.55| 149.59| 150.27 | 150.06 | 149.53

Min 149.52 ( 149.45| 149.98 | 149.60 | 149.76 | 149.41 | 149.44| 150.18 | 149.95 | 149.42
Average [149.58 |149.51 | 150.06 | 149.64 | 149.85 |149.49 |149.53 | 150.22 | 150.00 | 149.49
TNO91 | TN92| TN93 | TN94 | TN95 | TN96 | TN97 | TN98 | TN99 | TN100

Max 149.36| 149.62 | 149.48 | 15045 | 149.58 | 150.12 | 149.10| 149.91 [ 149.66 | 150.15

Min 149.18) 149.45( 149.34 | 150.33 | 149.52 | 150.06 | 149.01 | 149.87 | 149.49 | 150.04
Average [149.29 (149.54 | 149.41 | 150.39 | 149.56 |150.09 |149.06 | 149.89 | 149.60 | 150.11
TN101{TN102| TN103| TN104 | TN105 |TN106

Max 149.71] 149.73 | 150.63 | 148.58 | 149.83 | 149.13

Min 149.59| 149.66| 150.53 | 148.46 | 149.79 | 149.07
Average |149.65149.70 | 150.59 | 149.75 | 149.17 |149.10

Approved By

FM-L13 108/30-05-57



Metrological Center

SCI ECO Services Company Limited
én&mgm 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

W

Certificate No. T250579 Page 5 of 5

Calibration Report

Measurement Results

HOT BLOCK Temperature Distribution

Reading c)
Setting ('C ) Stability (iaC ) Uncertainty (iOC )
Min , Max [ Average '

150.2 150.2, 150.3 150.2 0.20 0.82

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=2 , providing

a level of confidence of approximately 95 % .
End of Certificate

Approved By. t

FM-L13 108/30-05-57



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

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

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

Condition As-Received:
Received Date :
Calibration Date :

Reference :

Submitted by :

Calibration Place :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

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

Issue Date :

NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.: 25CHO537

Page.: 10of3
Spectrophotometer
HACH .
DR3900 REVIEW BY ... 4 .Y.".. d Q/ 3 k‘ .......

2021559 \S ‘
APPROVED BY “’lluk P

BKK_ENO0356

Used Item

08 October 2025 | NEXT CAL DATE

08 October 2025
2510-00420C-11

ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,

Bangkok 10250 Thailand
Wet Chemistry Lab 2

(21.91021.9) °C (On-Site)

(62 1to 65) % (On-Site)
In - house method :

CP-OCH4 based on ASTM E 275-08

Uthen Kankawi

w

Approved Signatory

9 October 2025

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.



chutikarn.siripong
New Stamp


Cert. No.: 25CHO537

Page: 2o0of3
Condition of calibration result
. Reference Standard Material :

Material Serial No. Certificate No. Due date

1. Absorbance Standard set 44487 122584 31 May 2026

2. Wavelength Standard set 36730 118120 15 Jan 2026

3. Wavelength Standard set 36730 118121 15 Jan 2026

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 :
- Starna Scientific Ltd.
Spectral BandWidth : 5 nm
Scan Speed : - nm/min
Calibration Results : without adjustment
Wavelength Accuracy
Certified Values Uncertainty of Coverage
UUC Reading
of Reference Material Measurement Factor

(nm) (nm) (¥nm) k
418.40 418 0.59 2.00
479.88 480 0.59 2.00
513.75 513 0.59 2.00
537.00 536 0.59 2.00
638.00 638 0.59 2.00
747.61 748 0.59 2.00
807.04 807 0.59 2.00




Cert. No. : 25CHO537

Page : 30of3
Calibration Results : without adjustment
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
0.5234 0.523 0.0028 2.00
546.1
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-



Metrological Center

@ SCG SCI ECO Services Company Limited
W | Sl 33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No. T250578 Page 1 of 4

Certificate of Calibration

Equipment :+ Digestion Unit
Manufacturer : SCP Science
o REVIEW BY ... 4% d‘l/k .......
Model : DigiPRER HT
approveney ik P
Serial No. « HTC1120480658 f '
NEXT CAL. DATE . O1O0R(Qb.

Customer Code : BKK EN0366
ID No. : T2635A5
Customer : ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,

Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250

Customer Location : Wet Chemistry Lab 1

Date of Receipt : 2 April 2025

Calibrated By : Atiphong Rongrat ( Technician )
' !

Approved By : ?“”Z(\/‘ / Boonchai Suriyawong ( Site Calibration Manager )
13 MAY 2025

Date of Issue

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

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L12 109/30-05-57



Metrological Center

SCI ECO Services Company Limited
S CG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

>

CEMENT-BUILDING MATERIALS

Certificate No. T250578 Page 2 of 4

Calibration Report

Equipment : Digestion Unit
Date of Calibration : 9 April 2025
Environment : Temperature : 23.9-26.3 °C

Line Voltage : 221.8-2259 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. This equipment was calibrated by insert four standard thermocouples type S into its chamber , the other one
thermocouple type T use for ambient temperature measurement . The calibration was done in according
to WI-T10. .
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 Type S M7-(CH1-CH4) T242035 04 December 2025
DATA LOGGER 34970A T121 T242035 04 December 2025

3. This certificate is traceable to ;

National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :
Time Constant 2 Hour 40 Minute At 380 0C

Fresh Air Damper |:] Open DMin |:| Medium D Max

|:|Close

Not Available

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

Approved By. M

FM-L13 108/30-05-57



NG MATERIALS

Metrological Center
SCI ECO Services Company Limited

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

Telephone : +66 2 586 5792-4

Website : www.scieco.co.th

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

Certificate No. T250578 Page 3 of 4
MT-CHI M7-CH2 b l MI-CHI ‘ M7-CHA ‘ M7-CHI M7-CH2 M7-CHI M7-CHa
Hole 1 Hale 2 N hoes ! Hole 4 Hole § Hole 6 Hole 7 q Hole 8
MT-CHI b MT-CH2 b I v M7-CH4 M7-CHI ‘ M7-CH2 ‘ M7-CH3 1 MT-CH4
Hole 9 Hole 10 ‘ Hole 11 Hole 12 Hole 13 Hole 14 Hole 15 4 Hole 16
MI-CHI ’ MT-CH2 P q M7T-CHI q MI-CH4 ‘ MI-CHI 4 mi-ciz g Mo .
Hole 17 Hole 18 : Hole 19 Hole 20 Haole 21 ) Hole 22
M7-CHI M71-CH2 M7-CH3 M7-CH4 M7-CHI . MT-CH2 X M7-CH4
' Hole 25 Hole 26 1 Hole 27 Hole 28 Hole 29 Hole 30 Hole 32
. ‘ MI-CHI MI-CH2 y M7-CH3 ‘ M7-CH4 ‘ MI-CHI [ o M7-CH3 b MI-CH4
N oens L I W ore 3s Hole 36 Hole 37 Hole 38 Hole 39 Hole 40
FRONT
Measurement Results
Cal. Point Setting Reading STD. Position of Stardards at Block
(0 o) (0 ) (GC} Reading m7-cHl | M7-cH2 | M7-cH3 | M7-Cid | m7-cHi | m7-cnz | mr-cnl | om7-cna
Hole 1 Hole 2 Hole 3 Hole 4 Haole 5 Hole 6 Hole 7 Hole 8
o
Max C 380.0 | 381.0 | 3809 [ 379.6 | 380.3 | 380.9 | 381.3 | 380.1
Min GC 379.6 | 380.8 | 380.6 | 3793 | 379.9 | 380.5 | 3809 | 379.6
380.0 380.0 379.8 - 380.2
Average DC 379.8 | 380.9 | 380.7 | 379.5 | 380.1 | 380.7 | 381.1 | 379.9
0
Stability + C 0.2 0.1 0.2 0.2 0.2 0.2 0.2 0.2
Cal. Point Setting Reading STD. Position of Stardards at Block
(OC) (OC) (OC) Reading Mr-Cii | m7-ctiz | m7-cnd | m7-cid | mz-cHn | m7cnz | mr-cns | mr-cid
Hale 9 Hole 10 | Hole 11 Hole12 | Hole1d | Holetd | Hotels | Holels
Max l:'C 378.9 | 378.7 | 379.8 | 381.0 | 382.8 | 381.3 | 381.7 | 3804
Min OC 3783 | 378.2 | 379.3 | 380.7 | 382.1 | 380.5 | 381.3 | 380.0
380.0 380.0 379.8 - 380.2 5
Average C 378.6 | 378.5 | 379.5 | 3809 | 382.4 | 3809 | 381.5 | 380.2
0
Stability + C 0.3 0.2 0.3 0.1 0.3 0.4 0.2 0.2

Approved By. M

FM-L13 108/30-05-57




Metrological Center
@ SCI ECO Services Company Limited
)\)‘ SCG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

CEMENT-BUILDING MATERIALS

Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No. T250578 Page 4 of 4

Calibration Report

Measurement Results

Cal. Point Setting Reading STD. Position of Stardards at Block
(OC) {OC} (DC] Reading mM7-cHl | M7-cH2 | M7-CH3 | mM7-CH4 | mr-cmn | mr-cuz | m7-cH3 | MT-cnd
Hole17 | Holei8 | Hole19 | Hole20 | tiote2t | Wae22 | Hole23 | Hole24
Max OC 3793 | 3792 | 379.1 | 379.5 | 380.8 | 381.1 | 3825 | 3813
Min oC 379.1 | 379.0 | 378.8 | 379.2 | 380.5 | 380.8 | 382.1 | 381.1
380.0 380.0 379.8-380.2
o
Average C 379.2 | 379.1 | 379.0 | 3793 | 380.6 | 380.9 | 382.3 | 381.2
Stability +C o0 | o1 | ot | o1 | 02 | 02 | 02 | o
Cal. Point Setting Reading STD. Position of Stardards at Block
(0 o {OC) (OC) Reading mrcit | mr-cuz | mr-cud | mrcms | mrcm | mrenz | mrcma | mr-cnd
Hole 25 Hole 26 Haole 27 Hole 28 Haole 29 Haule 30 Hole 31 Hole 32
Max OC 3785 | 378.2 | 379.5 | 378.5 | 3804 | 380.8 | 380.4 | 38009
Min ’C 3782 | 3779 | 3792 | 378.2 | 380.0 | 380.5 | 380.1 | 380.6
380.0 380.0 379.8 - 380.2 =
Average C 3783 | 378.0 | 3794 | 3783 | 380.2 | 380.7 | 380.2 | 380.8
0
Stability + C 0.2 0.2 0.1 0.2 0.2 0.1 0.2 0.2
Cal. Point Setting Reading STD. Position of Stardards at Block
0 o 0 . m7-CHl | M7-cuz | M1-cn3 | mM7-cHd | mrcHl | mrcnz | mr-cns | mr-cnd
(O (e} (Q Reading
Hole 33 Hole 34 Hole 35 Hole 36 Hole 37 Hole 38 Hole 39 Hole 40
Max 'C 379.9 | 380.0 | 379.8 | 379.7 | 380.1 | 3802 | 379.7 | 3798
Min C 379.6 | 379.6 | 379.5 | 379.3 | 379.8 | 379.9 | 379.4 | 3795
380.0 380.0 379.8 - 380.2 )
Average C 379.8 | 379.8 | 379.7 | 379.5 | 379.9 | 380.1 | 3795 | 379.7
Stability + C 02 [ o2 | o1 [ o2 | 02 | 02 [ 02 [ o1

The expanded uncertainty of temperature measurement was =+ 2.36 °C

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=2 , providing
a level of confidence of approximately 95 % .

Approved By. M

FM-L13 108/30-05-57



CC

usSUn 83 Tswdudwn dfa
CG SCIENTIFIC CO., LTD.

BKK_EN0438

Report number CGS250901

Instrument: Automated Discrete Analyzer

Manufacturer. AMS

Model: SmartChem 600

Serial number: 2401055

Customer: ALS Laboratory Group (Thailand) Co., Ltd.
Address: 104 Phatthanakan 40 Alley, Phatthanakan, Suan Luang, Bangkok

Calibration date: 3 Sep 2025
Place: ALS Laboratory Group (Thailand) Co., Ltd.

Calibration Instrument Report

Check fluid to validate the correct functioning of the instrument

INTENDED USE

Check fluid to validate the correct functioning of the instrument.

Purpose

1

REVIEW BY
APPROVED BY

0250
NEXT CAL. CATE

Preya

ya W

1l a |90y

The purpose of this document is to aim at the correct execution of the method and the installation of the
Check fluid to validate the correct functioning of the instrument.

COMPOSITION

Fluidic Test CHECK-01 20 x 4.5 mL (liquid) Lot number: 45751 Expiry date: 2027-04

PROCEDURE

The reagent is ready to use. Check fluid to validate the correct functioning of the instrument following

method CHECK-01 and WORKPLAN CHECKO01 DILUTION.

Results For the correct operation of the machine, the expected results are as follows:

1. Evaluation of calibration Results: R2

RZ

Result

1

Range

>0.995 - 1

2. Evaluation of Samples Results:

Dilution | Replicates | Results | Range CV% CV%
ma/L calculated

11 x10 0.604 0.599-0.610 0.17 =1

1/10 x10 0.611 0.590 - 0.625 1.37 £2

1/20 x10 0.643 0.535-0.675 3.49 <5

1/50 x10 0.689 0.510-0.750 7.70 <10

1/75 x10 0.758 0.500 - 0.895 11.11 <15

Validation by (

Apirom Ekviriyakul

1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd, Bangchak, Phrakhanong, Bangkok, Thailand 10260

1194 afamdssssuanfa 57 auugunin 101/1 uaeuvn AN Taw AF9MWUUILAs 10260




A

wuuWasunisUseiiuta3ag Discrete Analyzer HAYANTRALLALL

flawadasiia :Discrete Analyzer
ID No. BKK_EN0438

S/N 2401055

Parameter Range Test Results Pass Fail Remark
Evaluation of calibration >0.995 -1 1.00 |Zl .
. L]
CV% calculated Dilution1/1 <1 0.17
CV% calculated Dilution1/10 <2 1.4 |Zl L
- M L]
CV% calculated Dilution1/20 <5 3.5
CV% calculated Dilution1/50 <10 7.70 |Zl N
CV% calculated Dilution1/75 <15 11.11 |Zl L
m Pl I Iﬂ % ‘_{.
. 2Tl .
WAIAFAL fFrevomo, gauda:  —
(Arraya Meechai) ( Siriluk Bunnak)
(05/09/2025) (05/09/2025)
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1 Aldicarb High-Performance Liquid Chromatographic Method™

2 | Aldicarb Sulfone High-Performance Liquid Chromatographic Method™

3 Aldicarb Sulfoxide High-Performance Liquid Chromatographic Method™!

a4 Aldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

5 Arsenic 1) Digestion, Inductively Coupled Plasma Method!™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

6 Barium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

7 OL-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

8 B-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

9 O-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

10 Y-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

11 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode Method™

12 Carbaryl High-Performance Liquid Chromatographic Method™

13 | Carbofuran High-Performance Liquid Chromatographic Method™

14 | Cadmium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

15 Chemical Oxygen Demand 1) Closed Reflux, Colorimetric Method™
2) Closed Reflux, Tritimetric Method™

16 Chlordane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

17 Chromium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

18 Color ADMI Weighted-Ordinate Spectrophotorg;ewmhodw

19 Copper...
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197 | Copper 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
20 | Cyanide Distillation, Colorimetric Method!®
21 2,4°-DDD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®
22 4,4"-DDD Liquid-Liquid Extraction, Gas Chromatographic/
' Mass Spectrometric Method™
23 2,4 -DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
24 4,4"-DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
25 | 24°-DDT Liquid-Liquid Extraction, Gas Chromatographic/
| Mass Spectrometric Method!®
26 4,4"-DDT Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ A
27 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®
28 Endosulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
29 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
30 Endosulfan Il Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ _
31 Endrin Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
32 Endrin Aldehydé Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
33 | Formaldehyde Distillation, Colorimetric Method™
34 | Free Chlorine 1) DPD Ferrous Titrimetric Method™
2) DPD Colorimetric Method™
35 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
36 Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
37 | Hexavalent Chromium Colorimetric Method™
38 3-Hydroxycarbofuran High-Performance Liquid Chromatographic Method™
39 | Lead 1) Digestion, Inductively Coupled Plasma Method™

2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™ = ool

40 Manganese...
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40 | Manganese 1) Digestion, Inductively Coupled Ptasma Method™
2) Digestion, Inductively Coupled Plasma/ -
Mass Spectrometric Method™
41 Mercury 1) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma/
Mass spectrometric Method™
42 Methiocarb High-Performance Liquid Chromatographic Method™
43 Methoxychlor Liquid-Liquid Extraction, Gas Chrorhatographic‘/
Mass Spectrometric Method™ _
a4 Methomyl High-Performance Liquid Chromatographic Method™
45 | Nickel 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
46 Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method!”
47 | Oxamyl | High-Performance Liquid Chromatographic Method™
48 Propoxur High-Performance Liquid Chromatographic Method™
49 |pH Electrometric Method™
50 | Phenols 1) Distillation, Chloroform Extraction Method™
2) Distillation, Direct Photometric Method™
51 | Selenium 1) Digastion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
52 | Sulfide lodometric Method™
53 | Temperature Laboratory and Field Methods™
54 | Total Dissolved Solids Dried at 180 °%C1¥
55 | Total Kjeldahl Nitrogen Semi-Micro Kjeldahl Method™
56 | Total Phosphorous Digestion, Colorimetric Method™
57 | Total Suspended Solids Dried from 103-105 °C™
58 Toxaphene Liquid-Liquid Extraction, Gas Chromatographic/
_ Mass Spectrometric Method!™
59 Trivalent Chromium 1) Digestion, Inductively Coupled Plasma Method,
Colorimetric Method; Calcutation®™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Colorimetric Method;
_ Calculation™
60 | Zint 1) Digestion, Inductively Coupled Plasma Method™

2) Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method!™ - M
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1 Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

2 Acetone Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

3 Aldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

) Anthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

5 Antimony 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!®

6 Arsenic 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!

7 Atrazine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

8 Barium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

9 Benz(a)anthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

10 Benzene Purge and Trap, Gas Chromatographic/:
Mass Spectrometric Method™

11 Benzo(b)luoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

12 Benzo(kfluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

13 Benzoic Acid Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

14 Benzo(a)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

15 Benzolg,h,Iperylene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™¥

16 Beryllium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductivély Coupled Plasma/
Mass Spectrometric Method™

17 Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™ !

18 Bis(2-ethylhexylphthalate...
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18 Bis(2-ethylhexylphthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
20 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
21 Butanol Purge and Trap, Gas Chromatographic/
: Mass Spectrometric Method™
22 Butyl benzyl phthalate Liquid-Liquid Extraction, Gas Chromatograph[c/
Mass Spectrometric Method™
23 | Cadmium 1) Digestion, Inductively Coupled Plasma Method!!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
24 Carbazole Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
25 Carbon disulfide Purge and Trap, Gas Chromatographic/
' Mass Spectrometric Method™®
26 Carbon tetrachloride Purge and Trap, Gas Chromatographic/
. ‘ Mass Spectrometric Method™
27 Chlordane Liquid-Liquid Extraction, Gas Chromatographlc/
Mass Spectrometric Method™
28 p-Chloroaniline Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
29 Chlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
30 Chlorodibromomethane Purge and Trap, Gas Chromatographic/
| Mass Spectrometric Method™
31 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
32 2-Chlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
: Mass Spectrometric Method™
33 Chromium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
34 Chromium (lIl) 1) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation!™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Colorimetric Method;
Calculation™
35 Colorimetric Method™

Chromium (Vi)

oo

36 Chrysene...
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36 Chrysene Liquid-Liquid Extraction, Gas Chromatographic/
_ Mass Spectrometric Method™
37 | Cyanide Distillation, Colorimetric Method™
38 2,4-D Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ ,
39 DDD Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
40 DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
41 DOT Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™
a2 Dibenz(a,h)anthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
43 Di-n-Butyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ .
a4 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
a5 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!
46 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
47 3,3-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
48 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
50 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
‘ Mass Spectrometric Method™
51 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™
52 trans-1,2-Dichloroethylene Purge and Trép, Gas Chromatographic/
Mass Spectrometric Method™
53 2,4-Dichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
_ Mass Spectrometric Method™
55 1,3-Dichloropropane

‘Mass Spectrometric Method™

Purge and Trap, Gas Chromatographic/

3o

56 1,3-Dichloropropene...
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56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

57 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

58 Diethyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

59 2,4-Dimethylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!

60 2,4-Dinitrophenol Liquid-Liquid Extraction, Gas Chromatographic/.
Mass Spectrometric Method™

61 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

62 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ |

63 Di-n-octyl phthalate Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

64 Endosulfan Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

65 Endrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

66 Ethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

67 Fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

68 Fluorene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

69 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!”

70 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ |

71 Hexachlorobenzene - Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

72 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™

73 n-Hexane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™

74 OL-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

75 B-HCH Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

i3

76 Y-HCH...
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76 Y-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

77 Hexachlorocyclopentadiene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™”

78 Hexachloroethane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method® |

79 Indeno(1,2,3-cd)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

80 Isophorone Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

81 | Llead 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

82 | Manganese 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled'Piasma/
Mass Spectrometric Method™

83 Mercury 1) Digestion, Cold Vapor Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

84 Methanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

85 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

86 Methyl bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

87 Methylene chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

88 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

89 2-Methytnapthalene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

90 Methyl tert-butyl Ether Purge and Trap, Gas Chromatographic/

. ' Mass Spectrometric Method™

91 Naphthalene Liquid-Liquid'Extraction, Gas Chromatographic/
Mass Spectrometric Method™

92 Nickel 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

93 Nitrobenzene Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

94 N-Nitrosodiphenylamine...
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94 N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
95 N-Nitrosodi-n-Propylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
96 Polychlorinated Biphenyls Liguid-Liquid Extraction, Gas Chromatographic/
- PCB 1016 Mass Spectrometric Method™
- PCB 1221
- PCB 1232 )
- PCB 1242
- PCB 1248
- PCB 1254 )
- PCB 1260 ,
97 Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
98 | pH Electrometric Method!
99 Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
100 Phenol 1) Distillation, Chloroform Extraction Method!™
2) Distillation, Direct Photometric Method™
3) Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
101 Pyrene Liquid-Liquid Extraction, Gas Chrématographic/
Mass Spectrometric Method™
102 | Selenium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
103 | Sitver 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
104 | Styrene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
105 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
106 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
107 | Toluene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!”
108 | Toxaphene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
109 | TPH (Cs-Cy) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!%%!

110 TPH (Cog-Cye)-..
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110 | TPH (Co5-Cie) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method®??
111 TPH (Co16-Cas) Separatory Funnel Liguid-Liquid Extraction,
Gas Chromatographic Method®??
112 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™
113 1,1,1-Trichlorcethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™
114 | 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
115 | Trichloroethylene Purge and Trap, Gas Chromatographic/
‘Mass Spectrometric Method™
116 2,4,5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
: Mass Spectrometric Method™
117 | 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
118 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
119 | Vanadium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
120 | Vinyl acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
121 | Vinyl chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
122 | m-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
123 | o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!
124 | p-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!”
125 | Xylene (Total) Purge and Trap, Gas Chromatographic/
| Mass Spectrometric Method™
126 | Zinc 1) Digestion, Inductively Coupled Plasma Method!™

2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™ 3 [

1ML,
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Antimony

Arsenic

Beryllium

Cadmium

Carbon Monoxide

Chlorine

Chromium

Cobalt

Copper

Cresol
Dioxins
Hydrogen Chloride
Hydrogen Fluoride

Hydrogen Sulfide

1) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method™

1) isokinetic Sampling, Digestion, Inductively Coupled

Plasma Method™

2} Isokinetic Sampling, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method™®

1) Isokinetic Sampling, Digestion, Inductively Coupled

Plasrna Method™

2) Isokinetic Sarnpling, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method!™

1) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method™

1) Instrumental Analyzer Method®!

2) Sampling Bag Non-Dispersive Infrared Method™

1) Absorption Sampling, lon Chromatographic Method™

2) Isokinetic Sampling, lon Chromatographic Method !

1) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method™ -

1) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method™

1) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma Method™ _

2) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method!

Adsorption Sampling, Gas Chromatographic Method™

Isokinetic Sampling

1) Absorption Sampling, lon Chromatographic Method®™

2) Isokinetic Sampling, lon Chromategraphic Method®™

1) Absorption Sampling, lon Chromatographic Method!™

2) Isokinetic Sampling, lon Chromatographic Method®!

Absorption Sampling, lodometric Method!™ J
3o

15 Lead...
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19
20

21

22

23

24

25

26

Lead

Manganese

Mercury

Nickel

Opacity
Oxides of Nitrogen

Selenium

Sulfur Dioxide

Sulfuric Acid

Tellurium

Tin

Total Suspended Particulate

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™ ‘
1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®

| 2) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method™!

1) Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method™

2) Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Fluorescence Spectrometric Method®

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method®

Ringelmann’s Method?

1) Absorption Sampling, Phenoldisulfonic Acid Method®™
2) Absorption Sampling, Alkaline Permanganate/
Colorimetric Method®

3) Instrumental Analyzer Method™

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™

1) Absorption Sampling, Barium-Thorin Titrimetric
Method®™

2) Instrumental Analyzer Method!™

Isokinetic Sampling, Barium-Thorin Titrimetric
Method®

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™

1) Isokinetic Sampling, Gravimetric Method!™!

2) Paired Train, Isokinetic Sampling, Gravimetric Metrodlsl

Sorry

27 Vanadium...
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27 Vanadium 1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™ .
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™
28 | Xylene Adsorption Sampling, Gas Chromatographic Method™
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Aldrin

Antimony

Arsenic

Barium

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!**
2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!0%!
3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!*#!
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!:41¢]
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™!”
3) Digestion, Inductively Coupled Plasma Method™¢
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!""
1) Waste Extraction, Digestion, Inductively Coupled
Plasrna Method!41¢
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Methodé*
3) Digestion, Inductively Coupled Plasma Method™®
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™!"
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!4¢]
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!™ 4"
3) Digestion, Inductively Coupled Plasma Methodé
4) Digestion, Inductively Coupted Plasma/
Mass Spectrometric Method!""

Sl

5 Beryllium...
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Beryllium

Cadmium

Chlordane

Chromium

Chromium (I}

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®6€! , :
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!®447!
3) Digestion, Inductively Coupled Plasma Method™®
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!™™
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™51¢l
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!!7
3) Digestion, Inductively Coupled Plasma Method™®!
4) Digestion, InductiveLy' Coupled Plasma/
Mass Spectrometric Method™™ '
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!#29
2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 0]
3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®# :
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*416!
2) Waste Extraction, Digestion, inductively Coupled
Plasma/Mass Spectrometric Method®417 '
3) Digestion, Inductively Coupled Plasma Method™!®
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!" ")
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method: Calculation Method!:6:46:19]
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method; Waste Extraction,
Colorimetric Method; Calculation Method!471
3) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method[?,s,lé,lgl
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Alkaline Digestion,

7 7 . H [7.8, 17,19]
Colorimetric Method; Calculation Method w

10 Chromium (V1)...
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Chromium (V1)

Cobalt

Copper

2,4-D

DDD

DDE

DOT

1) Waste Extraction, Colorimetric Method61%

2) Alkaline Digestion, Colorimetric Method®*?

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*4!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!47!

3) Digestion, Inductively Coupled Plasma Method™®!
1) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™”

' 1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method!61¢

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™417

3) Digestion, Inductively Coupled Plasma Method("¢l
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!"!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[l.?,Z&]

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"®%!

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™!

1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!®*2¢]

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric MethodH%%!

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®2

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!#24

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!®2!

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method+#!

1) Waste Extraction, Separator'y Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric

Method™2¢] ‘

2) Soxhlet...
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18

19

20

21

Dieldrin

Endrin

Heptachlor

Lead

Lindane

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method™*?9

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*12

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[l,Q,Zé]

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method! 02!

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™#!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method™#2¢!

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method0%!

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™+#

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!*2¢)

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%®

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method6€]

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!!517

3) Digestion, Inductively Coupled Plasma Method
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!*"

1) Waste Extraction, Separatory Funnel Liquid-Liquid

[7,16]

Extraction, Gas Chromatographic/Mass Spectrometric
Method®#26]

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%%!

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™ 2] N /1‘NJ

22 Mercury...
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22

23

24

25

26

27

Mercury

Methoxychlor

Mirex

Molybdenum

Nickel

Polychlorinated biphenyls

(PCBs)

-~ Aroclor 1016
- Aroclor 1221
- Aroclor 1232

- Aroclor 1242

- Aroclor 1248
- Aroclor 1254
- Aroclor 1260

1) Waste Extraction, Digestion, Cold-Vapor Atomic

Absorption Spectrometric Method!52"

2) Waste Extraction, Digestion, Cold-Vapor Atomic

Fluorescence Spectrometric Method[43!

3) Digestion, Cold-Vapor Atornic Absorption

Spectrometric Method

4) Digestion, Cold-Vapor Atomic Fluorescence

Spectrometric Method®

5) Thermal Decomposition Amalgamation and

Atomic Absorption Spectrometric Method®!

1) Waste Extraction, Separatory Funnel Ligquid-Liquid Extraction,

Gas Chromatographic/Mass Spectrometric Method™#2!
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!*%24!

3) Automated Soxhlet Extraction, Gas Chromatographic

/Mass Spectrometric Method42

1) Waste Extraction, Separatory Funnel Liguid-Liquid Fxtraction,

Gas Chromatographic/Mass Spectrometric Method™#?9

2) Soxhlet Extraction, Gas Chromatographic /

Mass Spectrometric Method%2]

3) Automated Soxhlet Extraction, Gas Chromatographic

/Mass Spectrometric Method™24

1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method41¢l

2) Waste Extraction, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method!4!!

3) Digestion, Inductively Coupled Plasma Method"®

4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™*”

1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method!61¢!

2) Waste Extraction, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method!4*7]

3) Digestion, Inductively Coupled Plasma Method!'

4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™!")

1) Waste Extraction, Separatory Funnel Liquid-Liquid

Extraction, Gas Chromatographic/Mass Spectrometric

Method!#24!

2) Soxhlet Extraction, Gas Chromatographic

Method[lO,ZG]

3) Automated Soxhlet Extraction, Gas Chromatographic

Method[ll,Zé]
?(W?l

- 2-Chlorobiphenyl...
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- 2-Chlorobiphenyl

- 2,3-Dichlorobiphenyl

- 2,2',5-Trichlorobiphenyl

- 2,4 5-Trichlorobiphenyl

- 2,2' 3,5 -Tetrachlorobiphenyl
- 2,2',5,5'-Tetrachlorobiphenyl
- 2,3',4,4'-Tetrachlorobiphenyl
- 2,2',3,4,5'Pentachlorobiphenyl
- 2,2'4,5,5-Pentachlorobiphenyl
- 2,3,3'4' ,6-Pentachlorobiphenyl
- 22,344 5-Hexachlorobiphernyl
- 2,2,3,4,5 5" Hexachlorobiphenyl
-2,2'.3,5,5,6-
Hexachlorobiphenyl
-2,24,4'55-
Hexachlorobiphenyl
-2,23,344' 5
Heptachlorobiphenyl
-2,2'34,4'55'"-
Heptachlorobiphenyl
-2,2'3,4,4'5'6-
Heptachlorobiphenyl
-2,2'3,4'55'6-
Heptachlorobiphenyl
-2,23,34,4'55,6-
Nonéchlorobiphenyl
Pentachlorophenol

pH
Selenium -

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic/Mass Spectrometric
Methog!#?¢

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%#!

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method12

Electrometric Method!??"

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!41¢

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!4!"]

3) Digestion, Inductively Coupled Plasma Metho
4) Digestion, Inductively Coupled Plasma/

)

d[?,lé]

Mass Spectrometric Method!™!"

31 Silver...
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32

33

34

35

Silver

Thallium

Toxaphene

Vanadium

Zinc

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!t6181

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method®17]

3) Digestion, Inductively Coupled Plasma Method(™16l
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™"

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"4¢!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!:617

| 3) Digestion, Inductively Coupled Plasma Method!¢

4) Digestion, Inductively Coupted Plasma/
Mass Spectrometric Method!™"
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method*?%]
2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!02!
3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!??
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"44]
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!417]
3) Digestion, Inductively Coupled Plasma Method™®
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!™7
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"é4]
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method -1
3) Digestion, Inductively Coupled Plasma Method!"€!
4) Digestion, Inductively Coupted Plasma/
Mass Spectrornetric Method!"!"

Sl
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Acenaphthene

Acetone

Aldrin

Anthracene

Antimony

Arsenic

Atrazine

Barium

Benz(a)anthracene

Benzene

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!0%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method(*!2

1)Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method*2!

2) Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method™?

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectromedtric Method!'0%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!29

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!2!

2) Automated Soxhlet Extraction, Gas Chrormatographic/
Mass Spectrometric Method(!2

1) Digestion, Inductively Coupled Plasma Method!¢
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method ™"

1) Digestion, Inductively Coupled Plasma Method!4!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™"

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!0%!

2) Autorated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!2®

1) Digestion, Inductively Coupled Plasma Method!"*¢!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!"!"]

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%

2) Automated Soxhlet Extraction, Gas Chroratographic/
Mass Spectrometric Method!!"%!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!>?! %m)/

11 Benzo(b)luoranthene
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14

15

16

17

18

19

20

21

22

Benzolb)fluoranthene

Benzolk)fluoranthene

Benzoic acid

Benzo(a)pyrene

Benzotg,h;hperylene

Beryllium

Bis(2-chloroethylether

Bis(2-ethylhexylphthalate

Bromodichloromethane
Bromoform
Butanol

Butyl Benzyl Phthalate

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method02!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'?

1) Soxhlet Extractidn, Gas Chromatographic/

Mass Spectrometric Method0%!

2) Automated Soxhlet Extraction, Gas Chromatosraphic/
Mass Spectrometric Method!!%)

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method™%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*!?!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method*%*

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!t%!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method! %%l

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*%!

1) Digestion, Inductively Coupled Plasma Method!4!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™"

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method! %!

2) Autormated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! %4 '

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method024!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™#!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*>*

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!!5?*)

Equilibrium Headspace, Gas Chromatographic/

Mass Spectrometric Method™>#!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method %%

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!!%! ? S

23 Cadmium...




- ol -

o w J
AuN

anssany

ol an, «
AOUATIEN

23
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25

26

27

28

29

30

31

32

33

34

35

Cadmium

Carbazole

Carbon Disulfide

Carbon tetrachloride

Chlordane

p—Chloroaniline

Chlorobenzene

Chlorodibromomethane

Chloroform

2-Chlorophenol

Chromium

Chromium (i)

Chromium (V1)

1) Digestion, Inductively Coupled Plasma Method!™4]
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method("")

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric MethodH®%!

2} Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*!?!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*>

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!>%!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method! %%

2) Automated Soxhlet Extraction, Gas Chrormatographic/
Mass Spectrometric Method*%!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!'®%)

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™!%]

Purge and Trap, Gas Chrormatographic/

Mass Spectrometric Method>?*)

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*?*]

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method>?*)

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!®%

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!4%]

1) Digestion, Inductively Coupled Plasma Method!¢!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™!"

1) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method[?,B,lé,lg]

2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method!"#47:41
Alkaline Digestion, Colorimetric Method®? S (Y‘;

36 Chrysene...
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43

a4

45

46

a7

48

Chrysene

Cyanide
2,4-D

oDD

DDE

DOT

Dibenz(a,h)anthracene

Di-n-Butyl Phthalate

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

3,3-Dichlorobenzidine

1,1-Dichleroethane

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%?

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!!?

Extraction, Distillation, Colorimetric Method?"282%
1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!®%

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!?¢!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%2!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!1%!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method0%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!%!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method%2!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™1%!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®%!

2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!%)

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method %%/

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!1%!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!>%!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!>%!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*?!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%2!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!"#!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*#! w

49 1,2-Dichloroethane...
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50

51

52

53

54

55

56

57

58

59

60

61

62

1,2-Dichloroethane
1,1-Dichloroethylene
cis-1,2-Dichloroethylene
trans-1,2-Dichloroethylene

2,4-Dichlorophenol
1,2-Dichloropropane
1,3-Dichloropropane
1,3-Dichloropropene
Dieldrin

Diethyt Phthalate
2,4-Dimethylphenol
2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!>%

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!**%)

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!:*%!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!!>?

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%?!

2) Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!1:2!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!5%!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method?>%)

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!>%!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method 0%

2) Autornated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!!%9

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method02

2) Automated Soxhtet Extraction, Gas Chromatographic/

Mass Spectrometric Method!*24

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method0%!

2) Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!+?)

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method%%!

2) Automated Soxhlet Extraction, Gas Chromatographlc/

Mass Spectrometric Method! 2

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method%2!

2) Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!!%)

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method 0%

2) Autormated Soxhlet Extraction, Gas Chromatographi

Mass Spectrometric Method!!"%! 3 //NS
L

63 Di-n-Octyl Phthalate...
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64

65

66

67

68

69

70

71

72

73

Di-n-Octyl Phthalate

Endosulfan

Endrin

Ethylbenzene

Fluoranthene

Fluorene

Heptachlor

Heptachlor epoxide

Hexachlorobenzene

Hexachloro-1,3-butadiene

n-Hexane

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometic Method(0%!

2) Automated Soxhlet Extraction, Gas Chrdmatographic/
Mass Spectrometric Method!!%%!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®2]

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!1%!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method0%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!%!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!>?*]

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!0%)

2) Automatted Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!!%!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method? %!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!29!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method*!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!2!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method1%%!

2) Autorated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!%!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!*%%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!2®!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*>2%

1) Purge and Trap, Gas Chroratographic/

Mass Spectrometric Method!>2%

2) Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method!? 3'/Y‘}'J

73 n-Hexane...
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74

75

76

77

78

79

80

81

82

83

O-HCH

B-HcH

Y-HCH

Hexachlorocyclopentadiene

Hexachloroethane

Indeno(1,2,3-cd)pyrene

Isophorone

Lead

Manganese

Mercury

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!1%%! :
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!1%!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method10%9!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!!%¢]

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method*%%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*%!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method %%

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method%]

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method%2

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*!%!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method %!

2} Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™!24! '

1) Soxhlet Extraction, Gas Chromatographlc/

Mass Spectrometric Method!!0%

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*?8

1) Digestion, Inductively Coupled Plasma Method!"¢!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™!"

1} Digestion, Inductively Coupled Plasma Method!9!
2) Digestion, Induct‘iveLy Coupled Plasma/

Mass Spectrometric Method!"!

1) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method

2) Thermal Decomposition, Amalgamation, and
Atomic Absorption Spectrophotometry®!

3) Digestion, Cold-Vapor Atomic Fluorescence

Spectrometric Method* w
' z

84 Methanol...
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86

87

88
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91

92

93

94

95

Methanol
Methoxychlor
Methyl Bromide
Methytene Chloride
2-methylphenol

2-Methylnaphthalene

Methyt tert-Butyl Ether

Naphthalene

Nickel

Nitrobenzene

N-Nitrosodiphenylamine

N-Nitrosodi-n-propylamine

1) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**!
2) Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method**?!
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 0%
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!+?¢!
Purge and Trap, Gas Chromatographié/
Mass Spectrometric Method!'>?!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>%!
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!®?)
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*%!
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method%%
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method12¢
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!3?
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methodl*%2!
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!!%¢!
1) Digestion, Inductively Coupled Plasma Metho
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!™!”
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%?!
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method ™"
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method%%]
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*2¢!
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%%
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!%) | %{I’N}
7’

dUJﬂ

96 Polychlorinated biphenyls (PCBs)
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Polychlorinated biphenyls
(PCBs)

- Aroclor 1016

- Aroclor 1221

- Aroctor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Araclor 1260

- 2-Chlorobiphenyl

- 2,2',3,5'-Tetrachlorobiphenyl
- 2,2',5,5'-Tetrachlorobiphenyl
- 2,3'4,4"-Tetrachlorobiphenyl
- 2,2',3,4,5-Pentachlorobiphenyl
- 2,2'4,5,5-Pentachlorobiphenyl
- 2,3,3'4'6-Pentachlorobiphenyl
- 2,2,3,44' 5-Hexachlorobiphenyl
- 2,2',3,4,5,5'—Hexachlorobiphényl
-2,2',3,5,5'6-
Hexachlorobiphenyl
-2,2°44'55-
Hexachlorobiphenyl
-223344'5-
Heptachlorobiphenyl
-2,2.3,4,4'55'-

Heptachlorobiphenyl

-2,2',3,4,4'5'6-
Heptachlorobiphenyl
-2,2'3,4'55'6-
Heptachlorobiphenyl
-22'3,344556-
Nonachlorobiphenyl
Pentachlorophenol

Phenanthrene

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!®?

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!!2!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!0%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!1%)

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method™%!

2) Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!!"#! w

99 Phenot...
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101
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103

104

105

106

107

108

109

110

111

112

113

114

Phenol

Pyrene

Selenium

Silver

Styrene
1,1,2,2-Tetrachloroethane
Tetrachlorcethylene
Toluene

Toxaphene

TPH (Cs—Ce)

TPH (Cog— Cie)

TPH (Cs16 = Cas)

1,2,4-Trichlorobenzene
1,1,1-Trichloroethane
1,1,2-Trichloroethane

Trichloroethylene

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method0%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!*?%!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method102!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!"?%

1) Digestion, Inductively Coupled Plasma Method"%
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!!"

1) Digestion, Inductively Coupled Plasma Method™®
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!"!"

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method?*%!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*%!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method5%]

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™*%!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!'®2!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!*%¢

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*%!

1) Autornate Extraction, Gas Chromatographic Method™#2
2) Solvent Extraction, Gas Chromatographic Method!%4
3) Ultrasonic Extraction, Gas Chromatographic Method?*!
1) Automate Extraction, Gas Chromatographic Method™#
2) Solvent Extraction, Gas Chrornatographic Method12%2
3) Ultrasonic Extraction, Gas Chromatographic Method?*!
Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!!>?
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>?!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*>%
Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*2* %{rf\?\
f

115 2,4,5-Trichlorophenol...
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119

120

121

122

123

124

125

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

1,3,5-Trimethylbenzene

Vanadium

Vinyl Acetate
Vinyl Chloride
m-Xylene
o-Xylene
p-Xylene
Xylene (Total)

Zinc

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method! 02!

2) Automated Soxhlet Extraction, Gas.Chromatographic/
Mass Spectrometric Method(*!2!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!024!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spactrometric Method!!%!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!t>%

1) Digesticn, Inductively Coupled Plasma Method™¥
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™”

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method®*#

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!>?%)

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™>?

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method®2!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**%]

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!!>?>

1) Digestion, Inductively Coupled Plasma Method!"'4!
2) Digestion, Inductively Coupled Plasma/

d[?,l?]
Srd

Mass Spectrometric Metho

LONA581984
1. ASENTNEAAMATIN. UTBNANSENTNEAIMNTIN, WA, 2566. 304 mﬁﬂmiﬁwﬁga
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Wastewater. 24" ed. Washington, DC: APHA, 2023.

5. United States...
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5. United States Environmental Protection Agency. Standards of Performance for New
Stationary Sources. 40 CFR 60. Appendix A, 2023.

6. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods, SW-846, 2014,

_ 7. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Acid Digestion of Sludges and Sediments and Soils. SW-846
Method 30508, 1996.

8. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 3060A, 1996.

9. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Metheds. Separatory Funnel Liquid-Liquid Extraction. SW-846 Method
3510C, 199%6.

10. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Soxhlet Extraction. SW-846 Method 3540C, 1996.

11. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Automated Soxhlet Extraction. SW-846 Method 3541, 1994.

12. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Microscale Solvent Extraction (MSE). SW-846 Method
3570, 2002. _

13. United States Envircnmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds {VOCs} in Various Sample
Matrices Using Equilibrium Headspace Analysis. SW-846 Method 5021A, 2014:

14. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Purge-and-Trap for Aqueous Samples. SW-846 Method
50308B, 1996.

15. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Closed-System Purge-and-Trap and Extraction for Volatile
Organics in Soil and Waste Samples. SW-846 Method 5035, 1996.

16. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Atomic Emission Spectrometry.
SW-846 Method 6010B, 1996.

17. United States Environmental Protection Agency. Test Methods for Evaluating Sclid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Mass Spectrometry.
SW-846 Method 6020A, 2007.

18. United States Environmental Protection Agency. Test Methods for Evaluatihg Solid
Waste Physical/Chemical Methods. Antimony and Arsenic (Atomic Absorption, Borohydride
Reduction). SW-846 Method 7062, 1994. sl

19. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Chromium, Hexavatent (Colorimetric). SW-846 Method

7196A, 1992. %ﬁf\ﬁ’l

20. United States...



20. United States...
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20. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-Vapor
" Technique). SW-846 Method 7471B, 2007. '
21. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Mercury in Solids and Solutions by Thermal
Decomposition, Amalgamation, and Atomic Absorption Spectrophotometry. SW-846 Method
7473, 2007.
22. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Nonhalogenated Organics by Gas Chromatography. SW-846
Method 8015C, 2007.
23, United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement, SW-846 Method 9040C,
2004. ‘
24, United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9045D, 2004.
25. United States Environmental Protection Agency. Test Methods for Fvaluating Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry (GC/MS). SW-846 Method 8260D, 2018,
26. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas Chromatography/
Mass Spectrometry (GC/MS). SW-846 Method 8270E, 2018.
27. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide: Distillation SW-846 Method
90108, 1996.
28. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Solids and Oil. SW-846
Method 9013A, 1996. .
29. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Cyanide in Waters and Extracts Using Titrimetric and
Manual Spectrophotometric Procedures. SW-846 Method 9014, 2014.
30. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Mercury in Sediment and Tissue Samples by Atomic
Fluorescence Spectrometry. SW-846 Method 7474, 2007.
31. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Ultrasonic Extraction. SW-846 Method 3550C, ZOOT? W/
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1 Aluminum Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

2 Copper Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

3 Iron Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

4 Molybdenum Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

dnifinavizadaaitlalldud d1uau 17 518013

anun dsuanie 353wms1edd

Antimony 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"**! |

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!*"!

3) Digestion, Inductively Coupled Plasma Method™®!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™"

2 Arsenic 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"**!

2
P

3) Digestion, Inductively Coupled Plasma Method!

Waste Extraction, Digestion, Inductively Coupled

asma/Mass Spectrometric Method™*"

)
(
)
(
) 4,61
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™”

3 Barium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*¢

2) Waste Extraction, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method™*”

3) Digestion, Inductively Coupled Plasma Method!™*®
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!™"

ad
oI
T oN

Beryllium



A15UaNY
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Beryllium

Cadmium

Chromium

Chromium (lIl)

Cobalt

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*%
2) Waste Extraction, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method™*"

3) Digestion, Inductively Coupled Plasma Method™!
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™"

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*?4!
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!*"
3) Digestion, Inductively Coupled Plasma Method™*!
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™"

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!>%
2) Waste Extraction, Digestion, Inductively Coupled
Pl

)

)

3) Digestion, Inductively Coupled Plasma Method!®®

asma/Mass Spectrometric Method™*"

]

4) Digestion, Inductively Coupled Plasma/

Mass Spectrométric Method™®7

1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method; Waste Extraction, Colorimetric

Method; Calculation Method!>4#

2) Waste Extraction, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method; Waste Extraction,

Colorimetric Method: Calculation Method™*"#

3) Digestion, Inductively Coupled Plasma Method;

Alkaline Digestion, Colorimetric Method; Calculation

Method!*>48

4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method; Alkaline Digestion,

Colorimetric Method; Calculation Method™®>"!

1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method**¢! _

2) Waste Extraction, Digestion, Inductively Coupled
l 13,7)

Plasma/Mass Spectrometric Method! N

oS

3) Digestion...
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Copper

Lead

Molybdenum

Nickel

Selenium

3) Digestion, Inductively Coupled Plasma Method!!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™”

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method3¢!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!™*”

3) Digestion, Inductively Coupled Plasma Method!*®
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method®"

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method ¢!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!™*”

3) Digestion, Inductively Coupled Plasma Method™®
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™”

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!:*¢

2) Waste Extraction, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method!*"!

3) Digestion, Inductively Coupled Plasma Method™®!

4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™”

1) Waste Extraction, Digestion, Inductively- Coupled
Plasma Method>¢!

2) Waste Extraction, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method!*"!

3) Digestion, Inductively Coupled Plasma Method™®
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™”

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method>!

2) Waste Extraction, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method!*"!

3) Digestion, Inductively Coupled Plasma Method*®

4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™” N
=1

14 Silver...
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16

17

Silver

Thallium

Vanadium

Zinc

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*¢
2) Waste Extraction, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method™>"!

3) Digestion, Inductively Coupled Plasma Method™®!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™"!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*®!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method®*"

3) Digestion, Inductively Coupled Plasma Method™®!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™"!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*®!

2) Waste Extraction, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method!™*"

3) Digestion, Inductively Coupled Plasma Method™®!

4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™”

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™>"!

3) Digestion, Inductively Coupted Plasma Method™®!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™”!

fiy 1Y

19 378019

1
o/ o

A1AUN
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35msznt

1

Aluminum

Antimony

1) Digestion, Inductively Coupled Plasma Method™®!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™"”

1) Digestion, Inductively Coupled Plasma Method™®!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™®"”

]
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3 Arsenic...




2,

S
€

c

=Sn.

g15uane

aca 4
T9IAIISH

W

10

11

12

13

14

Arsenic

Barium

Beryllium

Cadmium

Chromium

Chromium (lif)

Copper

fron

Lead

Manganese

Molybdenum

Nickel

1) Digestion, Inductively Coupled Plasma Method*®

2) Digestion, Inductively Coupled Plasma/

Mass Spectrdmetric Method™"!

1) Digestion, Inductively Coupled Plasma Method™?
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™”

1) Digestion, Inductively Coupled Plasma Method!®®
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™”

1) Digestion, Inductively Coupled Plasma Method!*®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™”

1) Digestion, Inductively Coupled Plasma Method™?
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™"

1) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method“>:6:8]

2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method™®*"®)
1) Digestion, Inductively Coupled Plasma Method!*®
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™”

1) Digestion, Inductively Coupled Plasma Method!™*®
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™”

1) Digestion, Inductively Coupled Plasma Method™®

2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™”
1) Digestion, Inductively Coupled Plasma Method™?
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™”

1) Digestion, Inductively Coupled Plasma Method™?
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™”

1) Digestion, Inductively Coupled Plasma Method™?
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™”
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15 pH Electrometric Method®

16 Selenium 1) Digestion, Inductively Coupled Plasma Method™®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™”

17 | Silver 1) Digestion, Inductively Coupled Plasma Method™®!

2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™"

18 | Vanadium 1) Digestion, Inductively Coupled Plasma Method™®!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™"

19 | Zinc 1) Digestion, Inductively Coupled Plasma Method™®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!™"
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