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right solutions.

right partner.

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_FsS0047 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume NKH_FS0046 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume NKH_FS0045 - - 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 NKH_FS0049 - - 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 NKH_FS0080 5-Jan-26 5-Jul-26 6
Ambient Nitrogen Dioxide NO, Analyzer NKH_FS0078 5-Jan-26 5-Jul-26 6
Ambient Nitrogen Dioxide NO, Analyzer NKH_FS0084 5-Jan-26 5-Jul-26 6
Ambient Nitrogen Dioxide NO, Analyzer NKH_FS0082 5-Jan-26 5-Jul-26 6
Ambient Sulfur Dioxide SO, Analyzer NKH_FS0081 5-Jan-26 5-Jul-26 6
Ambient Sulfur Dioxide SO, Analyzer NKH_FS0079 5-Jan-26 5-Jul-26 6
Ambient Sulfur Dioxide SO, Analyzer NKH_FS0085 5-Jan-26 5-Jul-26 6
Ambient Sulfur Dioxide SO, Analyzer NKH_FS0083 5-Jan-26 5-Jul-26 6
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction NKH_FS0056 5-Sep-25 5-Mar-27 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction NKH_FS0055 28-Nov-25 28-May-27 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction NKH_FS0054 9-Dec-25 9-Jun-27 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction NKH_FS0053 9-Dec-25 9-Jun-27 18
Stack Oxides of Nitrogen Console Control Unit BKK_FS0496 22-Nov-25 21-May-26 6
Stack Oxides of Nitrogen Pitot Tube BKK _FS0541 22-Oct-25 23-Apr-26 6
Stack Oxides of Nitrogen Fuel Gas Analyzer BKK_FS1156 27-Nov-25 27-Nov-26 12
Stack Oxides of Nitrogen Vacuum Gauge BKK FS1461 22-Jul-25 22-Jan-27 18
Stack Oxides of Nitrogen Spectrophotometer BKK_EN0356 8-Oct-25 8-Oct-26 12
Stack Sulfur Dioxide Console Control Unit BKK_FS0496 22-Nov-25 21-May-26 6
Stack Sulfur Dioxide Pitot Tube BKK FS0541 22-Oct-25 23-Apr-26 6
Stack Sulfur Dioxide Fuel Gas Analyzer BKK_FS1156 27-Nov-25 27-Nov-26 12
Stack Sulfur Dioxide Dry Gas BKK_FS0543 22-Nov-25 21-May-26 6
Stack Total Suspended Particulate Console Control Unit BKK_FS0496 22-Nov-25 21-May-26 6
Stack Total Suspended Particulate Pitot Tube BKK_FS0541 22-Oct-25 23-Apr-26
Stack Total Suspended Particulate Fuel Gas Analyzer BKK_FS1156 27-Nov-25 27-Nov-26 12
Stack Total Suspended Particulate Digital Balance BKK_EN0309 29-Oct-25 29-Oct-26 12
Noise Leq 24 hrs / Legq 5 min Sound Calibrator NKH_FS0019 8-Oct-25 7-Oct-26 12
Noise Leq 24 hrs / Legq 5 min Sound Level Meter NKH_FS0002 9-May-25 9-May-26 12
Noise Leq 24 hrs / Legq 5 min Sound Level Meter NKH_FS0003 9-May-25 9-May-26 12
Noise Leq 24 hrs / Leq 5 min Sound Level Meter NKH_FS0001 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 NNG _FS0013 29-Jan-26 28-Jan-27 12
Noise Leq 8 hrs Sound Level Meter NNG_FS0014 29-Jan-26 28-Jan-27 12
Noise Leq 8 hrs Sound Level Meter NKH_FS0007 3-Oct-25 2-Oct-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 FS0118 8-Dec-25 7-Dec-26 12
Noise Leq 8 hrs Sound Level Meter NKH_FS0119 8-Dec-25 7-Dec-26 12
Noise Leq 8 hrs Sound Level Meter NKH_FS0120 4-Dec-25 3-Dec-26 12
Noise Noise Dose, TWA Dose Badge Reader NKH_FS0063 31-Jul-25 30-Jul-26 12
Noise Noise Dose, TWA Dosemeter NKH_FS0096 16-Sep-25 15-Sep-26 12
Noise Noise Dose, TWA Dose Badge Reader NKH_FS0029 12-Jan-26 11-Jan-27 12
Noise Noise Dose, TWA Dosemeter NKH_FS0093 8-Sep-25 7-Sep-26 12
Noise Noise Dose, TWA Dosemeter NKH_FS0096 16-Sep-25 15-Sep-26 12
Noise Noise Dose, TWA Dosemeter NKH_FS0097 17-Feb-26 16-Feb-27 12
Heat Heat Stress Heat Stress Monitor NKH_FS0058 9-Feb-26 8-Feb-27 12
Heat Heat Stress Heat Stress Monitor NKH_FS0060 10-Feb-26 9-Feb-27 12
Heat Heat Stress Heat Stress Monitor NKH_FS0102 8-Jul-25 8-Jul-26 12
Heat Heat Stress Heat Stress Monitor NKH_FS0103 8-Jul-25 8-Jul-26 12
[luminance  |llluminance Lux Meter BKK FS1394 21-Nov-25 20-Nov-26 12
1
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right solutions.

right partner.

Calibrated Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Next Cal
Date (Months)
Water Lab Temperature pH meter NKH_FS0113 14-Oct-25 14-Oct-26 12
Water Lab Dissolved Oxygen Burette BKK _EN0422 3-Sep-25 3-Sep-26 12
Water Lab Dissolved Oxygen Chamber (Cooling Room) BKK _EN0167 4-Jun-25 4-Dec-26 18
Water Lab BOD DO Meter BKK_ENOO017 20-May-25 20-Nov-26 18
Water Lab BOD Incubator BKK_ENO0305 23-Dec-25 23-Dec-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 _EN0451 1-Aug-25 31-Jul-26 12
Water Lab Sodium ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Water Lab Sodium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Water Lab Sodium Chamber (Cooling Room) BKK_ENO0167 4-Jun-25 4-Dec-26 18
Water Lab Calcium ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
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-Feb-26 22-Feb-27 12
Water Lab Magnesium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Water Lab Magnesium Chamber (Cooling Room) BKK _ENO167 4-Jun-25 4-Dec-26 18
Water Lab SAR ICP-OES BKK_EL0037 23-Feb-26 22-Feb-27 12
Water Lab SAR Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Water Lab SAR Chamber (Cooling Room) BKK_ENO0167 4-Jun-25 4-Dec-26 18
Water Lab Chlorite lon Chromatography BKK_EN0451 1-Aug-25 31-Jul-26 12
Water Lab Lead ICP-MS BKK_EL0043 3-Oct-25 2-Oct-26 12
Water Lab Lead Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Water Lab Lead Chamber (Cooling Room) BKK_ENO0167 4-Jun-25 4-Dec-26 18
Water Lab Mercury Mercury Analyzer BKK_EL0128 27-Nov-25 27-Nov-26 12
Water Lab Cadmium ICP-MS BKK_EL0043 3-Oct-25 2-Oct-26 12
Water Lab Cadmium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Water Lab  |Cadmium Chamber (Cooling Room) BKK_ENO0167 4-Jun-25 4-Dec-26 18
Water Lab Arsenic ICP-MS BKK_EL0043 3-Oct-25 2-Oct-26 12
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 Nitrate lon Chromatography BKK_EN0451 1-Aug-25 31-Jul-26 12
Water Lab Sulfate lon Chromatography BKK_EN0451 1-Aug-25 31-Jul-26 12
2

alsglobal.com



High Volume Air Sampler Calibration Worksheet

Project Site : Buayai Bio Power Co., Ltd. Barometric Pressure (mm Hg) : 743.1
Calibrate Location : TsaiFourhu Tuuuziles (A1) Temperature ( °C) : 34.5
Calibrate Date : 19-Feb-26 High Volume ID : NKH_FS0048
CalibrationSheet No.: C-190226-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) (m3/min) (CFM)

1 2.0 0.915 30 Slope : 46.0444

2 2.6 1.041 36 Intercept : -11.9007

3 3.0 1117 40 Correlation Coefficient : 0.9993

4 3.8 1.256 46

5 4.4 1.350 50

1 (CFM)
65.4
y = 46.044x - 11.901
0.0 T T
0.0 0.5 1.0 1.5
Qa (m3/min)
Calibrated by . :;l-' Approvedby: & ont :

( 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) : 743.1
Calibrate Location : T5aizouiuaeutiuTuumia (A2) Temperature ( °C) : 31.9
Calibrate Date : 19-Feb-26 High Volume ID : NKH_FS0047
CalibrationSheet No.: C-190226-NKH_FS0047 High Volume Model : TE-5009X
Calibrator ID: NKH_FS0044 High Volume S/N : 5848
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 24 0.997 32 Slope : 55.9755

2 28 1.075 36 Intercept : -24.0466

3 3.2 1.149 40 Correlation Coefficient : 0.9993

4 3.6 1.217 44

5 4.0 1.283 48

1 (CFM)
65.4
=55.976x - 24.047
0.0 T T T T T T
0.0 0.5 1.0 1.5
Qa (m3/min)
Calibrated by . :;l-' Approvedby: & ’é‘jm .

( 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) : 743.1
Calibrate Location : Jarhunuesng (N2) Temperature ( °C) : 32.4
Calibrate Date : 19-Feb-26 High Volume ID : NKH_FS0046
CalibrationSheet No.: C-190226-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 24 0.998 32 Slope : 56.8098

2 28 1076 36 Intercept : -24.9846

3 3.2 1.150 40 Correlation Coefficient : 0.9992

4 3.8 1.251 46

5 4.2 1.315 50

1 (CFM)
65.4
y =56.81x - 24.985
0.0 T T T T T T
0.0 0.5 1.0 1.5
Qa (m3/min)
Calibrated by . :;l-' Approvedby: & ont :

( 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) : 743.1
Calibrate Location : Iathisgmsssuiian (A4) Temperature ( °C) : 31.4
Calibrate Date : 19-Feb-26 High Volume ID : NKH_FS0045
CalibrationSheet No.: C-190226-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 2.2 0.954 30 Slope : 55.8325

2 28 1.075 36 Intercept : -23.6818

3 3.2 1.148 40 Correlation Coefficient : 0.9988

4 3.8 1.249 46

5 4.2 1.313 50

1 (CFM)
65.4
Y = 55.832x - 23.682
0.0 T T T T T T
0.0 0.5 1.0 1.5
Qa (m3/min)
. Py
CA«J\"'{JF S > ‘[/A/W@ 7
Calibrated by - :;l-' Approved by : 7 é‘j nt :

( 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



Accredited by

NSC-TISI-TIS 17025

Calibration 0426

Calibration certificate

Calibration Certificate No.
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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

REVIEWBY ..o

APPROVED BY ....ccooiiiiiiiii

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

Qi

——

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 I 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%ftg:l e'I?hselzj I;qugrqctaciinel:(spea\ﬁggg rl:J r\Ac%?'?aqgi); tc»of trggacsal}irgﬁia? ige;:giggtgsl mge;p:;itda;il%nu?]fcrgretzgisnl.i;egg en:ttegilsjtrjgrsn-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 Yes

Temperature deviation considered 5K

Temperature coefficient considered 2-10%/K

Uncertainty of the weighing result Ug (W) UgI(W) = 0.000035¢g +1.38 - 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% 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 |
0 1 |
]
M1 -
a1
aot,
0.001
i
1E06 1E45 0.0001 0001 001 o 1 0 100
ol
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

Temperature deviation considered

Temperature coefficient considered

Uncertainty of the weighing result Ug (W)

Yes
5K
2-10°¢K

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

0.0001 : |

Safety factor
10

N|wlowm
FEEEE

1E06 0.0001 0.001

Displayed example

Process accuracy
Safety factor
Minimum sample weight

1.00 %
3
0.02019 g

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

Verical®
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) : 743.1
Calibrate Location : TsaiFeurhu Tuuuzilos (A1) Temperature (°C) : 34.5
Calibrate Date : 19-Feb-26 High Volume ID : NKH_FS0050
CalibrationSheet No.: C-190226-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 Quta I: Chart Linear Regression
(inch) (m>/min) (CFM)
1 2.8 1.0330 40 Slope : 44.6437
2 3.6 11682 46 Intercept : -6.1802
3 4.2 1.2599 50 Correlation Coefficient : 0.9997
4 5.2 1.3993 56
5 5.8 1.4765 60
I (CFM)
65.4
y =44.644x - 6.1802
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
- Fr ?7
—f o, IR A
Calibrated by S«d‘:;,,{”‘ Approved by : 7 / ﬁ’}’ﬁ?é ent :
( 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) : 743.1
Calibrate Location : T5ai3suthuaeuriu Tuuia (A2) Temperature (°C) : 31.9
Calibrate Date : 19-Feb-26 High Volume ID : NKH_FS0051
CalibrationSheet No.: C-190226-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 Quta I: Chart Linear Regression
(inch) (m>/min) (CFM)
1 3.0 1.0729 42 Slope : 43.6979
2 3.6 11731 46 Intercept : -5.1239
3 4.2 1.2652 50 Correlation Coefficient : 0.9993
4 5.2 1.4051 56
5 5.8 1.4827 60
I (CFM)
65.4
y =43.698x - 5.1239
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
- Fr ?7
—f o, IR A
Calibrated by S«d‘:;,,{”‘ Approved by : 7 / ﬁ’}’ﬁ?é ent :
( 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

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

Project Site : Buayai Bio Power Co., Ltd. Barometric Pressure (mm Hg) : 743.1
Calibrate Location : S A LRITRE (N2) Temperature ( °C) : 32.4
Calibrate Date : 19-Feb-26 High Volume ID : NKH_FS0049
CalibrationSheet No.: C-190226-NKH_FS0049 High Volume Model : TE-5170D
Calibrator ID: NKH_FS0044 High Volume S/N : 5852
Calibrator Model : TE-5028A Calibrator Slope : 1.61323
Calibrator S/N : 3681 Calibrator Intercept : -0.02332
Test No. Delta H,0 Quta I: Chart Linear Regression
(inch) (m>/min) (CFM)

1 3.0 1.0720 42 Slope : 42.2428

2 3.6 11721 46 Intercept : -3.3463

3 4.2 1.2642 50 Correlation Coefficient : 0.9995

4 4.8 1.3498 54

5 5.6 1.4561 58

I (CFM)
65.4
y =42.243x - 3.3463
0.0 ——— T T
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
- Fr ?7
—f o, IR A
Calibrated by S«d‘:;,,{”‘ Approved by : 7 / ﬁ’}’ﬁ?é ent :

( Mr. Warakorn Pookrak )
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) : 743.1
Calibrate Location : S A LRITRE (N2) Temperature ( °C) : 31.4
Calibrate Date : 19-Feb-26 High Volume ID : NKH_FS0052
CalibrationSheet No.: C-190226-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 Quta I: Chart Linear Regression
(inch) (m>/min) (CFM)

1 2.8 1.0381 40 Slope : 44.8713

2 3.6 11740 46 Intercept : -6.6653

3 4.2 1.2662 50 Correlation Coefficient : 0.9999

4 4.8 1.3520 54

5 5.8 1.4839 60

I (CFM)
65.4
y =44.871x - 6.6653
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
- Fr ?7
—f o, IR A
Calibrated by S«d‘:;,,{”‘ Approved by : 7 / ﬁ’}’ﬁ?é ent :

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

( Mr. Warakorn Pookrak )
Field Services Supervisor

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



ALS MULTIPOINT CALIBRATION REPORT

Calibration Date 5-Jan-26 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. RCWXYMBS Equipment ID NKH_FS0080
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GNO0027222
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 99.50 -0.50 -0.50 101.00 1.00 1.00
2 200.00 199.50 -0.50 -0.25 201.10 1.10 0.55
3 300.00 298.50 -1.50 -0.50 301.10 1.10 0.37
4 400.00 398.80 -1.20 -0.30 401.40 1.40 0.35
AVERAGE (%) -0.29 0.47
400

300

200

100

O T T T T T T
0 100 200 300

Ideal —e—Actual NO —=— Actual NOx

400

Calibrated By

Approved By

) —if

( Mr.Jirawut Sakarn) ( Mr.Sarayuth  Jittranont )
Field Environmental Scientist (3) Assistant General Manager
ALS Laboratory Group

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




ALS

MULTIPOINT CALIBRATION REPORT

Calibration Date 5-Jan-26 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. GNO0027222
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
2 200.00 198.60 -1.40 -0.70 201.20 1.20 0.60
3 300.00 298.80 -1.20 -0.40 301.10 1.10 0.37
4 400.00 398.80 -1.20 -0.30 402.00 2.00 0.50
AVERAGE (%) -0.42 0.55
400

300

200

100

100

200

300

Ideal

—o— Actual NO  —#— Actual NOx

400

Calibrated By

( Mr.Jirawut

—
—

Sakarn )

Field Environmental Scientist (3)

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

Approved By

=i

( Mr.Sarayuth

Jittranont )

Assistant General Manager

ALS Laboratory Group
ISSUE DATE: 02/04/12




ALS MULTIPOINT CALIBRATION REPORT

Calibration Date 5-Jan-26 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. GNO0027222
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
2 200.00 198.80 -1.20 -0.60 201.10 1.10 0.55
3 300.00 298.60 -1.40 -0.47 301.10 1.10 0.37
4 400.00 398.20 -1.80 -0.45 402.00 2.00 0.50
AVERAGE (%) -0.44 0.56
400

300

200

100

O T T T T T T
0 100 200 300

Ideal —e—Actual NO —=— Actual NOx

400

Calibrated By

Approved By

) —if

( Mr.Jirawut Sakarn) ( Mr.Sarayuth  Jittranont )
Field Environmental Scientist (3) Assistant General Manager
ALS Laboratory Group

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




ALS

MULTIPOINT CALIBRATION REPORT

Calibration Date 5-Jan-26 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. GNO0027222
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 -0.75 201.10 1.10 0.55
3 300.00 298.70 -1.30 -0.43 301.40 1.40 0.47
4 400.00 398.50 -1.50 -0.38 401.30 1.30 0.33
AVERAGE (%) -0.47 0.55
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 5-Jan-26 Equipment Name SO2 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. GNO0027222
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
4 400.00 398.90 -1.10 -0.28
AVERAGE (%) -0.41
400 /
300 /
200 /
100
O T T T

100 200

300

Ideal

—o— Autual

400

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 5-Jan-26 Equipment Name SO2 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. GNO0027222
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 98.90 -1.10 -1.10
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 (%) -0.52
400 /
300 /
200 /
100
O T T

100

200

300

Ideal

—o— Autual

400

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 5-Jan-26 Equipment Name SO2 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. GNO0027222
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
3 300.00 299.40 -0.60 -0.20
4 400.00 398.60 -1.40 -0.35
AVERAGE (%) -0.50
400 /
300 /
200 /
100
O T T

100

200

300

Ideal

—o— Autual

400

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 5-Jan-26 Equipment Name SO2 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. GNO0027222
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
4 400.00 398.90 -1.10 -0.28
AVERAGE (%) -0.50
400 /
300 /
200 /
100
O T T

100

200

300

Ideal

—o— Autual

400

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
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Accredited calibration laboratory mmn B, Wh. g
IIRANATEE ASSOCIATES CO.,.LTD ISO/IEC 17025:2017 NSC-TISI-TIS 17025
NSC-TISI-TIS 17025 CALIBRATION 0367
liranatee Associates Co., Ltd CALIBRATION 0367
63/14-15, 67/35-36
Petchkasem 7,7/1, Rd. Watthapra, Bangkakyai, 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-029-68

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

MEASUREMENT ITEM : Cup anemometer Calibration procedure:
MANUFACTURER : Novalynx The Cup c.memonTeter was calibrated against
MODEL/TYPE . Sensor: WS-02F Smndc.rrd‘ air vef(?aty lm‘n_sducr?r modf‘zl: 8455-12
and pitot tube with precision differential pressure
Data logger: 110-WS-25DL-N ; ;
meter model: DPM2500 in an close test-section of
SERIAL NUMBER : Sensor: WSD-A5546 ; . : 2
) Eiffel-type wind tunnel with 900 cm’ cross test
Data logger: A5546 section area. The WI-CL-007 based on IEC 61400-
1D NUMBER J NKH—T—'SDOSE 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 - 04 Sep 2025 This certificate provides a traceability of The
MEASUREMENT DATE : 05 Sep 2025 mea;ur;mentd to ;ecognizefd " the nationa:
standards, and to realization of the internationa
BSUEDATE GBSEp0s system of units (SI) through the NIMT (National
Metrology Institute of Thailand) via Certificate
ENVIRONMENTAL CONDITIONS: number: MW-0019-25 and MW-0065-24
Ambient condition in the laboratory are as follow:
Temperature 123.043.0 '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 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’ expression of uncertainty in measurement’

Cup anemometer frontal area’ 100 cm’

Diameter of mounting pipe’ - mm

Blockage ratio of test object” 0.111 [-] REVIEW BY ..ottt
Preconditioning : 24 hours at ambient conditions. APPROVED BY ......ooooviiiiiiiiiiiiii
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. ' 2 Z ,o-

Calibrated by: Approved signatory: ............ R
Mr. Parinya Booncharoen

1 Mr. Sorawit Thachalad NA( : Mr. |
[ Miss Jittraporn Lertsomphol N\ Calibration Department Manager

i JIRANATYE ASSOCIATES CO.,LTD.

Remark:

! Nozzle crass-section area of the wind tunnel

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

*Ratio “to

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


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.

Vid Temp. wind tunnel Temp. room Vise Error U (k=2)
{m/s) (°q) (°c) (m/s) {m/s) (m/s)
1.000 23.68 23.75 0.9 -0.1 0.31
2241 23.78 23.75 21 -0.1 0.31
3.068 23.70 23.75 3.0 -0.1 031
4,244 23.68 23.75 4.1 -0.1 0.31
494 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 23.75 71 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 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.

**¥End of Certificatdfof Calibration***

NAC

JIRANATEE ASSOCIATYS CO., LT




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: +66DE680812
Maobile: +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,

'?'1
W

)

\‘\“\

4, N
’A'fnht\“\\

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’ 200 cm
Wind direction frontal area® 129 em’
Diameter of mounting pipe’ - mm
Blockage ratio of test object” 0.143 [

: 24 hours at ambient conditions.

Calibration procedure:

The wind direction sensor was calibrated against
Standard Rotary Encoder model: AX4009T75-
DMO04-P3-5-U0 in an close test-section of Eiffel-
type wind tunnel with 800 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 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 Thaoiland) via Certificate
number: DA-0027-24.

Uncertainty of Measurement:

The reported uncertainty of measurement is
based on the standard uncertainty multiplied by a
coverage factor k=2, Which for a normal
distribution corresponds to 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.

The table on next page give the measured values.

Calibrated by:
¥ Mr. Sorawit Thachalad

O Miss Jittrapomn Lertsomphol

Remark:

Nozzle cross-section area of the wind tunnel

Diameter of mounting pipe

NAC

JIRANATYEE ASSOCIATES O, 1T

1
2 Projected cross-section area of the tested object include mounting pipe
3
4

Ratio “ta '

Approved signatory:

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-029-68

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 fiow 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' Dl Error U (k=2)
m/s Degree (°) Degree (°) Degree (°) Degree (°)
45.000 a1 -4 . 060"
90.000 87 -4 W, 0.76.
134.999 133 -2 “ D060
5.00 180.000 181 1 060
225.000 229 4 0.60
270,000 275 5 £ 0.60
315.001 320 E 5 Wy 0.74
360.000 159 -1 _ 0.60
Remark: :
* Calibration results only count for the tested circ es and envi | conditions during which calibration took plage’

* Direction of standard

" Direction of Unit Under Calibration

**3End dcﬁ&%ﬂqﬁﬁﬁiihﬂim"'
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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, Bangkaokyai,

Bangkok 10600 (Thailand)

Tel: +6608680812

Mabile: +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.

i
N2

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:

O Mr. Sorawit Thachalad

¥ Miss littraporn Lertsomphol
[0 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 muitiplied 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: .......o.......(.

NAC

i JIRANATYE 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.,LTD,

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 S/N: R3440766.

Dimension: Diameter 12 mm. Length 80 mm.

Immersion Depth Standard Reading UUC Reading Error Uncertainty
(mm) 1Y) (°c) ('c) (°c)
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 34.5 -0.5 0.099
80 39.996 39.4 -0.6 0.099

UuUC*: Unit Under Calibration

***gnd of Certificate of Calibration***

NAC |

JIRANATEE ASSOCIATES CO., LTD.




NAC Accredited calibration laboratory

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

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 o
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: .......

[
[ Mr, Sorawit Thachalad N}\\C

[ Miss Jittraporn Lertsomphol | JIRANATEE ASSOCIATES CO., LTI,
[J Miss Ruangrumpai Phaommit _—

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 @ 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

JIRANATIE ASSOCIATES €O, LD,
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Accredited calibration laboratory mma
JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017 NSC - TISI = TIS 17025
NSC-TISI-TIS 17025 CALIBRATION 0367
Jiranatee Associates Ca.,Ltd CALIBRATION 0367
63/14-15, 67/35-36
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, Air speed measurement laboratory
Bangkok 10600 (Thalland) Calibration services department.
Tel: +6608680812 Certificate Number

Mobile: +66863999453
E-mail: jnac-calibration@]jiranatee.com
Web site: www.jiranatee.com CWS-041-68

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
) Data Io. er: 110-WS-25DL-N and pitot tube with precision differential pressure
.5 g‘iﬂSD- AS450 meter model: DPM2500 in an close test-section of
SERIALNRINBER s 2ensor: ) Eiffel-type wind tunnel with 900 em’ cross test
Data logger: A5450 section area. The WI-CL-007 based on IEC 61400-
1D NUMBER + NKH_FS0055 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, was used as a calibration guideline.
Khwaeng Suan Luang, Khet Suan Luang,
Bangkok 10250 Thailand. Traceability:
This certificate provides o traceability of The
RECEIVED DATE - 20 Nov 2025 measurement to recognized the national
MEASUREMENT DATE . 28 Nov 2025 standards, and to realization of the international
) system of units (SI) through the NIMT (National
: 28 Nov 2025
BSUEDAE o Metrology Institute of Thailand) vio Certificate
number: MW-0019-25 and MW-0059-25
ENVIRONMENTAL CONDITIONS:
Ambient condition in the laboratory are as follow: ) Uncertainty of Measurement:
Temperature :23.0430 c The reported uncertainty of measurement s
Relative Humidity :55.0+15.0 %RH based on the standard uncertainty multiplied by a
Atmospheric Pressure : 1010+ 10 hPa coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
PLACE OF CALIBRATION : Eiffel-type wind tunnel of liranatee Associates Co., Ltd. has been determined in accordance with the GUM
i ‘Evaluation of measurement dato - Guide to the
CALIBRATION CONDITIONS : Wind tunnel cross-section area’ 900 cm’ expression of uncertainty in measurement’
Cup anemometer frontal area’ 100 cm?
Diameter of mounting pipe’ B mm
4
Blockage fatio of test object 0111 g REVIEW BY ....ooooiiiioeeceeee
Preconditioning : 24 hours at ambient conditions. APPROVED BY ........oovvoiiiiiiiiiiii,
Measurement Condition : The average values during measurement are (23.5) "C, (55.0) %RH and (1016.5) hPa.
NEXT CAL DATE..... 28/05/27 .......
TABULATION OF RESULTS:

The table on next page give the measured values. 5

"4 = y -

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

LAIES 0 Ao

I

Mr. Parinya Booncharoen
Calibration Department Manager

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

R ANATFE ARSI
Remark:
i Nozzle cross-section area of the wind tunnel
& Projectad cross-section area of the tested object include mounting pipe
® Dlameter of mounting pipe
4 M 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
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Certificate Number

CWS-041-68

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 callbration was carried out under baoth 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.

Veed Temp. wind tunnel Temp. room Vs Error U (k=2)
(m/s) {°c) (°c) {m/s) (m/s) (m/s)
1.003 23.56 23.50 0.9 -0.1 0.31
2.329 23.52 23,50 2.1 -0.2 0.31
3.043 23.60 23.50 29 -0.1 0.31
4.348 23.58 23.50 4.0 -0.3 0.31
4.92 23.40 23.50 - 49 0.0 0.31
6.05 24.00 23.50 6.0 0.0 0.31
7.04 23.10 23.50 7.2 0.1 0.31
7.99 23.80 23.50 8.1 0.1 0.31
9.04 23.04 23.50 93 0.2 0.31
9.99 23.70 23.50 10.1 0.1 0.31
11.04 23.20 23.50 114 0.3 0.31
12.04 23.38 23.50 123 0.2 0.31
13.01 2292 23.50 133 03 0.31
14.16 23.10 23.50 145 03 0.31
15.08 22.80 23.50 154 03 0.31
15.85 22.50 23.50 16.4 0.5 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 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 cmmfe of Calibration?**
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NAC Accredited calibration laboratory '{’ //,'-'_'-\\\ ::;?
JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017 Gl NN
NSC-TISI-TIS 17025 T
Sbipdididy NSC = TISI - TIS 17025
liranatee Associates Co., Ltd CALIB; ON 0367 CALIBRATION 0367
63/14-15, 67/35-36
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyal, Wind direction measurement laboratory
Bangkok 10600 (Thailand) Calibration services department.
Tel: +6608680812 Certificate Number

Mohile: +66863999453
E-mail: jnac-calibration@jiranatee.com
Web site: www.jiranatee.com CWD-041-68

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages
MEASUREMENT ITEM : Wind Direction Sensor Calibration procedure:
MANUFACTURER : Novalynx The wind direction sensor was calibrated against
MODELITYPE < Sensor: WS-02F Standard Rﬂtﬂ:ﬂ' Encoder model: AX4009T5-
Data logger: 110-WS-25DL-N gﬁ:’m—fsﬁ-uo o ”'.;h";’;; mf‘”mr" ;:f E'?EI'
e wind tunnel wi cm’ cross test section
SERALRIMEES 'E';::T;;?A:f::‘) area, The WI-CL-008 based on IEC §1400-12-1,
) Wind energy generation systems — Part 12-1:
1D NUMBER : NKH_F50055 Power performance measurements of electricity
CONDITION AS-RECEIVED : Used item producing wind turbines, March 2017 was used as
CUSTOMER : ALS laboratory group (Thailand) Co., Ltd. a calibration guideline.
104 Phatthanakan 40, Phatthanakan Rd,
Khwaeng Suan Luang, Khet Suan Luang, Traceability:
Bangkok 10250 Thailand. This certificate provides a traceability of The
measurement  to recognized the national
RECEIVED DATE : 20 Nov 2025 standords, and to realization of the international
MEASUREMENT DATE : 28 Nov 2025 system of units (SI) through the NIMT (National
ISSUE DATE : 28 Nov 2025 Metrology Institute of Thailand) via Certificate
number: DA-0027-24.
ENVIRONMENTAL CONDITIONS:
Ambient condition in the laboratory are as follow: Uncertainty of Measurement:
Temperature .23.0+3.0 c The reported uncertainty of. measur.eq'rent is
Relative Humidity .55.0+15.0 %RH based on the standard uncs'rtfzmty multiplied by a
Atiribsphiiic Presaure - 10104 10 hPs c?veragg factor k=2, Which for o nor.ljn_al'
distribution corresponds to a coverage probability

of approximately 95%. The standard uncertainty

has been determined in accordance with the GUM
PLACE OF CALIBRATION : Eiffel-type wind tunnel of Jliranatee Associates Co., Ltd. ‘Evaluation of measurement data - Guide to the

expression of uncertainty in measurement’

CALIBRATION CONDITION : Wind tunnel cross-section area’ 900 em’
Wind direction frontal area® 129 em’
Diameter of mounting pi923 - mm
Blockage ratio of test object” 0.143 [-]
Preconditioning : 24 hours at ambient conditions.
Measurement Condition : The average values during measurement are (24.1)°C, (57.7) %RH and (1012.3) hPa.
TABULATION OF RESULTS:

The table on next page give the measured values.

5 L
Calibrated by: APPIrOVE SIBNGIOMY: ... ooecrr v ssssaisssssrsissssrissmmessrsrasassssssrsrssesss
[¥1 Mr. Sorawit Thachalad Mr. Parinya Booncharoen
1 Miss Jittraporn Lertsomphol r%]}z\\ C Calibration Department Manager
- S

TIRANATYE ASSUnIAIs g 1m

Remark:

! Nozzle cross-section area of the wind tunnel

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

* Ratio “to *

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



Certificate Number

CWD-041-68

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'ma D' e Error U k=2)

m/s Degree (%) Degree () Degree (°)  Degree 0%,
45.000 41 4 R .Y )
90.000 87 3 X 0160,/
134.999 130 5 %W 0©3

5.01 180.000 176 4 060
225.000 225 o 0.60
270.000 273 ai N 0.82
315.001 321 e & J 0.60
360000 359 ' 0.60

g |

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

" Direction of standard

' Direction of Unit Under Callbration
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Accredited calibration laboratory ’ A\ \© >
JIRANATEE ASSOCIATES CO.,LTD ISO/IEC 17025:2017 Bl o\
NSC-TISI-TIS 17025 NSC-TISI =TIS 17025

liranatee Associates Co.,Ltd CALIBRATION 0367 CAU BRAT'O 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@|iranatee.com
Web site: www._jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No.  : CDT-201-68 Page 1 of 2 Pages
MEASUREMENT ITEM : Data Logger with Temperature sensor Calibration procedure:
MANUFACTURER : Novalynx The temperature calibration was done by
MODEL/TYPE . 110-WS-25DL-N In-House calibration method as WI-CL-001
. according to comparison method with standard
SERIAL NUMBER : AS490 - digital temperature indicator and standard
ID NUMBER : NKH_FS0055 temperature probe. The temperature scale use
CONDITION AS-RECEIVED : Used item was based on ITS-90.
CUSTOMER : ALS laboratory group (Thailand) Co., Ltd.
104 Phatthanakan 40, Phatthanakan Rd., Traceability:
Khwaeng Suan Luang, Khet Suan Luang, The measurement results are traceable to the
Bangkok 10250 Thailand. mte_maﬂonal. system of units {.SIJ through
National Institute of Metrology Thailand (NIMT)
Certificate number: T7-1013-25, Certificate
RECEIVED DATE : 20 Nov 2025 number: ER-0061-25.
MEASUREMENT DATE : 28 Nov 2025
ISSUE DATE : 28 Nov 2025 Reference Used During Calibration:
1. Stendard Temperature Probe
Model: 5T5-100 A500, Serial No.: 667682-08,
ENVIRONMENTAL CONDITIONS: ‘2"‘;“’{’“’; 1? Apr2026 di
Ambient condition in the laboratory are as follow: ) Mo;gfgnﬂnofgjﬁi 22 szz.t:;rm‘: 671407-
Temperature :23.0+£3.0 C 00591 Due date: 22 Apr 2026
Relative Humidity :55.0+15.0 %RH
Uncertainty of Measurement:
The reported uncertainty of measurement is
NOTED: The certificate is valid only to the item calibrated on date and place of calibration. 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
TABULATION OF RESULTS: with the GUM ‘Evaluation of measurement data
The table on next page give the measured values. - Guide to the expression of uncertainty in
measurement’
. e \
: '“——f/p,/ f//’l =
Calibrated by: Approved signatory: ........

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

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-201-68

Result of Calibration: [ Without Adjustment

Calibration Range: 20°Cto40°C

Function:

Table 1: This equipment was connected with temperature sensor Model: HMP60 S/N: R3440767.

[J with Adjustment

Dimension: Diameter 12 mm. Length 80 mm.

Page 2 of 2 Pages

Immersion Depth Standard Reading UUC Reading Error Uncertainty
(mm) (o (q) ('q (c)
80 20.065 198 -03 0.099
80 25.055 249 -0.2 0.099
80 30.039 29.7 -0.3 0.099
80 35.023 34.7 -0.3 0.099
80 40.007 39.6 -0.4 0.099

UUC*: Unit Under Calibration

**%End of Certificate of Calibration***
A & ¥y
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NAC

JIRANATEE ASSOCIATES CO.,LTD.

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

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

Bangkok 10600(Thalland)

Tel: +6608680812

Mabile: +66863599453

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

Certificate No. : CRT-042-68

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

o\
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NSE —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.

120 Nov 2025
: 28 Nov 2025
: 28 Nov 2025

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity

:23.0+£3.0 °C
:550+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:

I Mr. Sorawit Thachalad
4 Miss littraporn Lertsomphol
[ Miss Ruangrumpai Phoommit

—

) JAC

JIRANATEF ASSOCINIES (1) A

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 (5I) 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’

Approved SIBNatOnY: ... L i ssnia s s s s aarat

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-042-68

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 °C are reported in table below.
Calibration Range:  20%RH to B0%RH

Page 2 of 2 Pages

Air Temperature Standard Reading UUC Reading Error Uncentainty
(W] (%RH) (%RH) (%RH) +(%RH)
30.03 20.08 211 1.0 0.78
29.99 50.01 526 26 13
30.00 80.05 835 35 2.1

UUC*: Unit Under Calibration

***End of Certificate of Calibration®**
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Accredited calibration laboratary s
JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017 NSC - TISI-TIS 17025
NSC-TISI-TIS 17025 ) CALIBRATION 0367
liranatee 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

Maobile: +66863399453
E-mall: jnac-calibration@|iranatee.com
Web site: www.jiranatee.com CWS-043-68

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

MEASUREMENT ITEM : Cup anemometer Calibration procedure:
MANUFACTURER : Novalynx The Cup anemometer waos colibroted against
MODEL/TYPE . Sensor: WS-02F Standard air velocity transducer model: 8455-12
Data logger: 110-WS-25DL-N and pitot tube with precision differential pressure
SERIAL NUMBER : Sarsre Wb meter model: DPM2500 in on close te&;t—&ecr.‘an of
’ : Eiffel-type wind tunnel with 900 ¢m’ cross test
Data logger: AS488 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, was used as acalibration guideline.
Khwaeng Suan Luang, Khet Suan Luang,
Bangkok 10250 Thailand. Traceability:
This certificate provides © traceability of The
RECEIVED DATE - 01 Dec 2025 measurement to recognized the national
MEASUREMENT DATE . 09 Dec 2025 standard’r} and r? I;ea:mrion ?If the inre;;ariona:
. system of units (SI) through the NIMT (Nationa
ISUEDATE » 80 De 2005 Metrology Institute of Thoiland) via Certificate
ENVIRONMENTAL CONDITIONS: number: MW-0019-25 and MW-0059-25
Ambient condition in the laboratory are as follow: Uncertainty of Measurement:
Temperature 123.0£3.0 C The reported uncertainty of measurement s
Relative Humidity :55.0+15.0 %RH based on the standard uncertainty multiplied by a
Atmospheric Pressure 11010+ 10 hPa coverage foctor k=2, Which for o normal
distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
PLACE OF CALIBRATION : Eiffel-type wind tunnel of Jiranatee Associates Co., Ltd. has been determined in accordance with the GUM
‘Fvaluation of measurement data - Guide to the
CALIBRATION CONDITIONS : Wind tunnel cross-section area' 900 cm’ eXprEssion.of uncirtainiy: immedsurement.
Cup anemometer frontal area” 100 cm?
Diameter of mounting 1:|ip|e3 - mm
Blockage ratio of test object” 0.111 [ REVIEW BY ...oovooooooeoee .
meﬂdmﬂﬂiﬂg + 24 hours at ambient conditions. APPROVED BY .....cooiiiiiiiiiiiiiie
Measurement Condition : The average values during measurement are (23.7) °C, (53.7) %RH and (1011.9) hPa.
NEXT CAL DATE...... 09/ 0 6/27 .......
TABULATION OF RESULTS:

The table on next page give the measured values.

y

Calibrated by: Approved SIBNAtONY: ...t misesessssisssasssssinssasass
[/ Mr. Sorawit Thachalad N A(I Mr. Parinya Baoncharoen

[ Miss Jittraporn Lertsomphol Calibration Department Manager
JTRANATEE ASSOCIATES CO., LT

Remark:

l Nozzle cross-section area of the wind tunnel

2 Projected cross-section area of the tested object include mounting pipe
® Dlameter of mounting pipe

*Ratio “to "

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

CW5-043-68

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.

Vid Temp. wind tunnel Temp. room W Error U (k=2)
(m/s) {°c) (°c) (m/s) (m/s) (m/s)
0.9%0 23.74 23.65 0.9 0.1 0.31
2.131 23.54 23.65 19 -0.2 0.31
3.047 23.60 23.65 29 -0.2 0.31
4.274 23.62 23.65 4.0 -0.3 0.31
4.98 23.66 23.65 5.0 0.0 0.31
6.03 23.80 23.65 6.0 0.0 0.31
6.97 23.52 23.65 7.0 0.0 0.31

7.98 23.90 23.65 8.1 0.1 0.31
8.97 23.50 23.65 9.1 0.2 0.31
9.98 23.82 23.65 101 0.1 0.31
11.01 23.40 23.65 11.2 0.2 0.33
12.03 23.58 23.65 123 0.2 0.31
13.03 23.38 23.65 132 0.2 031
14.03 23.52 23.65 14.2 0.2 0.31
15.02 23.50 23.65 15.4 0.4 0.31
16.02 23.44 23.65 16.4 0.4 0.48

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 Certl‘ﬂcatL Calibration®*
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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, Bangkokyal,
Bangkok 10600(Thailand)

Tal: +6608680812

Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com

Web site: www.jiranatee.com

Wind direction measurement laboratary
Calibration services department.

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- A5488
Data logger: AS488

1D NUMBER : NKH_F50054

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 : 01 Dec 2025

MEASUREMENT DATE : 09 Dec 2025

ISSUE DATE : 10 Dec 2025

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 :1010+ 10 hPa

PLACE OF CALIBRATION : Eiffel-type wind tunnel of Jiranatee Associates Co., Ltd.
CALIBRATION CONDITION : Wind tunnel cross-section area’ 900 em’
Wind direction frontal area’ 129 em’
Diameter of mounting pipe’ E mm
Blockage ratio of test object” 0143  []
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 littraporn Lertsomphol

NAC

JIRANATEE ASSOCIATES CO., LT

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 *

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

W\,
AN

,’/“"IIIII\“\\\

NSC - TISI—-TIS 17025
CALIBRATION 0367
Certificate Number
CWD-043-68
Calibration procedure:

The wind direction sensor was colibrated against
Standard Rotary Encoder model: AX40097S-
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 6§1400-12-1,
Wind energy generation systems — Part 12-1:
Power performance measurements of electricity
producing wind turbines, March 2017 was used as
a calibration guideline.

Traceability:

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

Uncertainty of Measurement:

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

: The average values during measurement are (23.8)"C, (58.0) %RH and (1011.2) 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-043-68

Page 2 of 2 Pages

MEASUREMENT RESULTS *

The wind direction sensor was callbrated 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'u D e Error U (k=2)

m/s Degree (%) Degree (°) Degree (°) . DES'"'["] \
0.000 0 0 __ 0,600,
45.000 41 -4 0.93.
90.000 87 3 W 093

4.97 135.000 132 3 " 0.60
180.000 179 1 : 0.89
225.000 227 2 % . o8
270.000 73 (3 4 4§ 0.82
315.001 318 L3 0.82

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

" Direction of standard

 Direction of Unit Under Calibration

NAC Y

JIRANATEE ASSOCIATES CORLAT

***End of Certificate of Calibration***



N AC 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, Temperature measurement laboratory
Bangkok 10600 (Thailand) Calibration services department.
Tel: +6608680812

Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com

Web site: www.jiranatee.com

f araiio
NSC - TISI = TIS 17025
CALIBRATION 0367

Iy

CERTIFICATE OF CALIBRATION

Certificate No. : CDT-212-68

MEASUREMENT ITEM : Data Logger with Temperature sensor
MANUFACTURER : Novalynx

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

SERIAL NUMBER 1 A5488

ID NUMBER : NKH_FS0054

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 : 01 Dec 2025
MEASUREMENT DATE : 09 Dec 2025
ISSUE DATE : 10 Dec 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:
The table on next page give the measured values.

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
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

Model: 5T5-100 A500, Serial No.: 667682-09,
Due date: 9 Apr 2026

2. Digital Temperature Indicator

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

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’

Calibrated by: NAC Approved SIBNAtory: ........cccoceeclinninreeeeeeeee e
[ Mr. Sorawit Thachalad Mr. Parinya Booncharoen

¥ Miss Jittraporn Lertsomphol \ JIRANATEE ASSOCIATYS CO.,LTh
=g
(] Miss Ruangrumpai Phoommit

Calibration Department Manager

THIS CERTIFICATE 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.LLTD

Continuation of Certificate of Calibration Number CDT-212-68

Result of Calibration: [ Without Adjustment

Calibration Range: 20°Cto40°C

Function:

Table 1: This equipment was connected with temperature sensor Model: HMP60 5/N: R3140637.

[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) (‘c) (a) ("0
80 20.059 19.9 -0.2 0.099
80 25.050 249 -0.2 0.099
80 30.040 299 -0.1 0.099
80 35.023 34.9 -0.1 0.099
80 40.006 39.8 -0.2 0.14

UUC*: Unit Under Calibration

Remark: 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%.

***End of Certificate of Calibration***

~,

NAC
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JIRANATEL ASSOCIATES CO,,L'TD.

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

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

Bangkok 10600 (Thailand)

Tel: +6608680812

Mabile: +66863999453

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

Certificate No. : CRT-045-68

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER
ID NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

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

NS
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: 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.

: 01 Dec 2025
: 09 Dec 2025
: 10 Dec 2025

Page 1 of 2 Pages

Calibration procedure:

The Relative humidity and Air Temperature
calibration waos 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 meosurements oare traceable to the
international system of units (SI) through Nationol
Institute of Metrology Thailand (NIMT). Certificate
number: TH-0146-24 and lJiranatee 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

Ambient condition in the laboratory are as follow:
Temperature :23.0+£3.0 C
Relative Humidity :55.0+15.0 %RH

approximately 95%. The standard uncertainty has
been determined in accordonce with the GUM
‘Evaluation of measurement data - Guide to the
expression of uncertainty in measurement’

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.

NAC

JIRANATEE ASSOCIATYS €O, 111D,

Calibrated by: Approved SIEnatory: ... bl
Mr. Parinya Booncharoen

[J Mr. Sorawit Thachalad Calibration Department Manager
[ Miss Jittraporn Lertsomphaol

[J Miss Ruangrumpai Phoommit

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-045-68 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)
30.05 20.04 19.8 -0.3 0.78
30.01 50.06 513 12 13
30.01 80.08 815 14 2.1

UUC*: Unit Under Calibration

***End of Certificate of Calibration***

NAC

JIRANATHE ASSOCIATES CO., LTD
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JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017 NSC — TISI = TIS 17025
NSC-TISITIS 17025 ’ CALIBRATION 0367
Jiranatee Associates Co.,Ltd CALIBRATION 0367
63/14-15, 67/35-36
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyal, Air speed measurement laboratory
Bangkok 10600 (Thailand) Calibration services department.
Tel: +6608680812 Certificate Number

Mobile: +66863999453
E-mail: jnac-calibration@|iranatee.com
Web site: www.jiranatee.com CW5S-042-68

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages
MEASUREMENT ITEM : Cup anemometer Calibration procedure:
MANUFACTURER : Novalynx The Cup anemometer wos calibrated against
MODEL/TYPE . Sensor: WS-02F Standard air velocity I‘mnsducgr MF: 8455-12
Data logger: 110-WS-25DL-N and pitot tube with precision differential pressure
meter model: DPM2500 in an clese test-section of
SERIAL NUMBER :Sensor: WSD-AS486 Eiffel-type wind tunnel with 900 e¢m’ cross test
Data logger: A5486 section area. The WI-CL-007 based on IEC 61400-
1D 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, was used as a calibration guideline.
Khwaeng Suan Luang, Khet Suan Luang,
Bangkok 10250 Thailand. Traceability:
This certificate provides o traceability of The
RECEIVED DATE - 01 Dec 2025 measurement to recognized the national
MEASUREMENT DATE - 09 Dec 2025 standards, and to realization of the international
1SSUE DATE 10 Dec 2025 system of units (SI) through the NIMT (National
Metrology Institute of Thoiland) via Certificate
ENVIRONMENTAL CONDITIONS: number: MW-0019-25 and MW-0059-25
Ambient condition in the laboratory are as follow: Uncertainty of Measurement:
Temperature 123.0£3.0 c The reported uncertainty of measurement is
Relative Humidity :55.0+15.0 %RH based on the standard uncertainty multiplied by a
Atmospheric Pressure : 1010+ 10 hPa coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
PLACE OF CALIBRATION : Eiffel-type wind tunnel of Jiranatee Associates Co., Ltd. has been determined in accordance with the GUM
‘Evaluation of measurement dato - Guide to the
CALIBRATION CONDITIONS : Wind tunnel cross-section area’ 900 an®  :Siptession of uncertainty In measurement:
Cup anemometer frontal area’ 100 cm
Diameter of mounting pipe’ - mm
Blockage ratio of test object” 0.111 [ REVIEW BY ..o
Preconditioning : 24 hours at ambient conditions. APPROVED BY ......ooooiiiiiiiiiiiiiieii,
Measurement Condition : The average values during measurement are (23.7) °C, {46.2) %RH and (1014.2) hPa.
NExt cAL pate.... 99/06/27
TABULATION OF RESULTS: ;
The table on next page give the measured values. | Q\/‘
Calibrated by: Approved SIENATONY: .......c.ccorvmmnsmssmesfovsss ees Y(
¥ Mr. Sorawit Thachalad NAC Mr. Parinya Booncharoen
[l Miss Jittraporn Lertsomphol Calibration Department Manager
JIRANATEE ASSOCIATES CO.,L'Mm
Remark:

. Nozzle cross-section area of the wind tunnel

2 Projected cross-section area of the tested object include mounting pipe
* Dlameter of mounting pipe

*Ratio *to *

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

CW5-042-68

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 Voue' Error U (k=2)
(m/s) °c) (°c) (m/s) (m/s) (m/s)
0.996 23.70 23.70 0.9 -0.1 0.31
2.206 23.66 23.70 2.0 -0.2 0.31
3.047 23.64 23.70 29 -0.1 031
4.264 23.66 23.70 4.0 -0.3 0.31
4.98 23.50 23.70 ! 5.0 0.0 031
6.03 23.82 23.70 6.1 01 0.31
6.99 23.50 23.70 6.9 0.0 0.31
7.98 23.92 23.70 81 0.2 0.31
8.98 23.50 23.70 9.1 01 0.31
9.98 24.00 23.70 10.1 0.2 0.31
11.02 23.50 23.70 11.2 0.2 0.31
12.03 23.86 23.70 12.3 0.2 0.31
13.03 23.50 23.70 133 03 0.34
14.02 23.74 23.70 143 03 0.31
15.02 23.60 23.70 154 0.4 0.31
16.01 23.66 23.70 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 Certificate gf Calibration®**

NAC

| JIRANATEE ASSOCIATES CO. LD |
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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

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

Tel: +6608680812

Mobile: +66863599453

E-mall: jnac-calibration@]iranatee.com

Web site: www.jiranatee.com

Wind direction measurement labaratory
Calibration services department.

NSC - TISI—-TIS 17025
CALIBRATION 0367

Certificate Number

CWD-042-68

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

MEASUREMENT ITEM : Wind Direction Sensor Calibration procedure:
MANUFACTURER : Novalynx The wind direction sensor was colibrated against
MODEL/TYPE . Sensor: WS-02F Standard Roraf-'y Encoder mon‘el:_ Amoo_sm-
Detalogger 140WB.250LN e wind tunnel i@ ol Yeges SN cion
SERIAL NUMBER + Sensor: WSD- AS486 area. The WI-CL-008 based on IEC.61400-12-1,
Data logger: A5486 Wind energy generation tystems — Part 12-1:
1D NUMBER : NKH_F50053 Power performance measurements of electricity
CONDITION AS-RECEIVED : Used item producing wind turbines, March 2017 was used as
CUSTOMER : ALS laboratory group (Thailand) Co., Ltd. a calibration guideline.
104 Phatthanakan 40, Phatthanakan Rd,
Khwaeng Suan Luang, Khet Suan Luang, Traceability:
Bangkok 10250 Thailand. This certificate provides o traceability of The
measurement to recognized the national
RECEIVED DATE : 01 Dec 2025 standards, and to realization of the international
MEASUREMENT DATE : 09 Dec 2025 system of units (SI) through the NIMT (National
ISSUE DATE : 10 Dec 2025 Metrology Institute of Tholland) via Certificate
number: DA-0027-24.
ENVIRONMENTAL CONDITIONS:
Ambient condition in the laboratory are as follow: Uncertainty ofMeusuutment: )
. The reported uncertainty of measurement s
Temperature :23.0+£3.0 C e
bt based on the standard uncertainty multiplied by a
Retative umidity S50 %85 coverage factor k=2, Which for a normal
Atmospheric Pressure 11010+ 10 hPa distribution corresponds to o coverage probability
of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
PLACE OF CALIBRATION 3 Efﬁel-type wind tunnel of Jiranatee Associates Co., Ltd. ‘Evaluation gf measurement data - Guide to the
expression of uncertainty in measurement’
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” 0143 [
Preconditioning : 24 hours at ambient conditions.
Measurement Condition : The average values during measurement are (23.6)°C, (57.7) %RH and (1010.9) hPa.
TABULATION OF RESULTS:

The table on next page give the measured values.

-4

Mr. Parinya Booncharoen
Calibration Department Manager

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

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

NAC

1 JIRANATEE ASSOCIATES CO., LTI

>,

Remark:

* Nozzle cross-section area of the wind tunnel

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

*Ratio*to *

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



Certificate Number

CWD-042-68

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' f Error U (k=2)
m/s Degree (°) Degree (°) Degree (°) Degree (°)
0.000 0 0 0.60°
45.000 42 -3 060
90.000 88 -2 093
5.01 135.000 133 -2 0.60
180.000 180 0 0.93
225.000 -226 p 1 _ 0.82
270.000 m 3 0.82
315.001 319 4 0.82
Remark: A
* Calibration results only count for the tested circumstances and environmental conditions during which calibration took place
* Direction of standard
" Direction of Unit Under Calibration 1

- NACTAH

TTRANATEE ASSOCIATES CO. M.

*2*End of Certificate of Calibration®**

i



NAC

JIRANATEL ASSOCIATES CO.LLTD

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-211-68

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

: 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.

: 01 Dec 2025
: 09 Dec 2025
: 10 Dec 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:

[ Mr. Sorawit Thachalad

] Miss Jittraporn Lertsomphol
[J Miss Ruangrumpai Phoommit

NAC

JIRANATEE ASSOCIATES CO., LT )
L

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
international system of units (51) 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

Model: ST5-100 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 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 SIBNatOrY:  co i msmmmsmmmsiomssesimme

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-211-68

Result of Calibration: [ Without Adjustment [ With Adjustment

Calibration Range: 20°Cto40°C

Function:

Table 1: This equipment was connected with temperature sensor Model: HMP&0 S/N: R3140638.

Dimension: Diameter 12 mm. Length 80 mm.

Page 2 of 2 Pages

Immersion Depth Standard Reading UUC Reading Error Uncertainty
(mm) (] (°c) () (°c)
80 20.059 19.9 -0.2 0.099
80 25.050 249 -0.2 0.099
80 30.040 29.9 -0.1 0.099
80 35.023 34.9 -0.1 0.099
80 40.006 39.8 -0.2 0.099

UUC*; Unit Under Calibration

***End of Certificate of Calibration***

NAC

JIRANATEE ASSOCIATES CO., LTI, )




NAC

JIRANATEL ASSOCIATES CO.,L'TD

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-044-68

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

\\\‘\HIHI"/,’

NS
CALIBRATION 0367

Relative humidity and Air Temperature measurement loboratory

Calibration services department.

CERTIFICATE OF CALIBRATION

: Relative humidity with data logger

: Novalynx

: Data Logger: 110-WS-25DL-N
Sensor: HMP&0

: 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.

: 01 Dec 2025
: 09 Dec 2025
: 10 Dec 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:

123.0+£3.0 C
:55.0+15.0 %RH

The table on next page give the measured values.

Calibrated by:

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

NAC

JIRANATEE ASSOCIATYS CO.,LTD.

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

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: COT-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 standord uncertainty has
been determined in accordonce 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-044-68 Page 2 of 2 Pages

Measurement Results:

The results of calibration and associated measurement uncertainties are reported in the table below.
Result of Calibration: (V] 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)
30.05 20.02 18.5 -1.6 0.78
30.01 50.06 48.7 -1.4 13
30.01 80.09 77.8 -2.3 2.1

UUC*: Unit Under Calibration

***End of Certificate of Calibration***

NAC

JIRANATEE ASSOCIATES 0O, LTI



NAC

JIRANATEE ASSOCIATES CO.LTD

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

i
il" e
0
Accredited calibration laboratory {r’//:::\-\\ S
ISO/IEC 17025:2017 KA ]
NSC-TISI-TIS 17025 NSC - TISI - TIS 17025

CALIBRATION 0367

CALIBRATION 0367

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

Tel: +6608680812

Moaobile: +66863999453

E-mail: jnac-calibration@jiranatee.com

Web site: www.jiranatee.com

Pressure measurement laboratory
Calibration services department.

CERTIFICATE OF CALIBRATION

Certificate No. : CPR-031-68 Page 1 of 2 Pages
MEASUREMENT ITEM : Digital barometer C:ﬁbrf:t.ior; :mcedure: o
MARUEACTURER N et g, .
MODEL/TYPE : Sensor: 110-WS-25BP ghtal p coibratog, &
was used as a calibration guideline.
Data logger: 110-WS-25DL-N
SERIAL NUMBER : Sensor: BP-A5486 Traceability:
Data logger: A5486 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-0017-25
104 Phatthanakan 40, Phatthanakan Rd,
Khwaeng Suan Luang, Khet Suan Luang, Reference Used During Calibration:
Bangkok 10250 Thailand. 1. Absolute Pressure Transducer
Model: CPG2500, Serial No.: 4100126P
RECEIVED DATE : 01 Dec 2025 Uncertainty of Meusu‘rement: ‘
. The reported uncertainty of measurement is
MEASUREMENT DATE =08 Dac BO35 based on the standard uncertainty multiplied
ISSUE DATE : 10 Dec 2025

by a coverage factor k=2, Which for a normal
distribution corresponds to a coverage
probability of approximately 95%. The
standard uncertainty hos 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. Calibration effort for calibration sequence C
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 : ¥l Normal ] Abnormal
Pressure transmitting medium : Air

£(20°C, 1 bar) :1.19 kg/m’

Homp : (46.948.1) %

tams :(23.320.0) °C

Pamb :(1014.3+0.3) mbar

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

Nic Yors -

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

[¥1 Mr. Sorawit Thachalad
[ Miss Jittraporn Lertsomphol

JIRANATEE ASSOCIATES CO., LT, 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.LLTD.

liranatee Associates Co.,Ltd

63/14-15, 67/35-36

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

Tel: +6608680812

Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com

‘Web site: www jiranatee.com

Accredited calibration loboratory
ISO/IEC 17025:2017

NSC-TISI-TI

S 17025

CALIBRATION 0367

Pressure measurement laboratory
Calibration services department.

\\\\‘\Illlf’.',‘_/lil

SN T

1
Vi

CERTIFICATE OF CALIBRATION

4 3,1 ", o,
NSC - TISI - TIS 17025
CALIBRATION 0367

Certificate No. : CPR-031-68 Page 2 of 2 Pages

MEASUREMENT RESULTS : [ 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)
950.01 951.3 13 0.37
970.00 971.0 1.0 0.37
990.02 990.5 0.4 0.37
1010.01 1010.2 0.2 0.37
1030.01 1029.6 -0.4 0.37
1049.99 1048.2 -0.8 0.40

Note: UUC* Unit Under Calibration

: To convert the result in report unit to Pa should be multiply by 100

*End of certificate®

NAC

JIRANATEE ASSOCIATES O 111

—



CONSOLE CONTROL UNIT CALIBRATION TEST REPORT

Calibration of Date 22-Nov-25 Barometric Pressure ( mm.Hg ) : 760.0
Next Calibration Date 21-May-26 Relative Humidity (%) : 74
Certificate No. C-221125-BKK_FS0496 Temperature ("C ) : 30.0
Console Control Meter Data Reference Dry Gas Meter Data
Dry Gas Meter ID BKK_FS0496 Reference Dry Gas Meter ID : BKK_FS0629
Brand APEX INSTRUMENT Serial No. : 1607009
Serial No. 1412087 Correction Factor (Y) : 1.000
Model No. XC-572-V Next Calibration Date : 10-Jan-26
AH ® Reference Dry Gas Meter Calibration Console Control ; Drygas Meter Dry Gas Meter Orifice
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 12.40 150.07 0.00 150.07 30.0 1541099.0 | 1540945.0 154.00 30.0 30.0 30.0 0.9731 46.9950
25 9.45 150.06 0.00 150.06 31.0 1540254.0 | 1540101.0 153.00 31.0 31.0 31.0 0.9784 45.6467
50 6.56 150.00 0.00 150.00 31.0 1540603.0 | 1540450.0 153.00 31.0 31.0 31.0 0.9757 44.0282
80 5.23 150.14 0.00 150.14 31.0 1540762.2 | 1540610.0 152.20 32.0 32.0 32.0 0.9821 44,5461
120 4.21 150.08 0.00 150.08 32.0 1540924.6 | 1540773.0 151.60 33.0 33.0 33.0 0.9818 43.4750
Avg. 0.9782 44.9382
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 AMETH ,SEC 5.3 & 7

e KRITSANA > 2.3

( Mr.Kritsana Saiwan ) ( Mr.Samart Roo-Ngan )

Field Services Scientist (2) Field Services Specialist (1)

Issue date : 23-Nov-25

Page 1 of 1 FORM NO.: F 06-024 Issue NO.: 1 ISSUE DATE: 01/08/25



DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Date : 22 Nov 25 Ambient Temperature (°C) 30.0
Calibration sheet No. : C-201125-BKK_FS0497 Relative Humidity (%) : 74.0
Digital Temperature ID BKK_FS0497 Reference Temperature ID BKK_FS1144
Serial No. : 1412087 Serial No. : 201090006013
Model : XC-572-V Model : Digicon-CC-VT-MS
Next Calibrate : 16 Jan 26
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
200 202 2 +3 Pass
250 252 2 +3 Pass
300 302 2 +3 Pass
500 502 2 +3 Pass
Probe 100 101 1 +3 Pass
120 120 0 +3 Pass
140 142 2 +3 Pass
Oven 100 101 1 +3 Pass
120 121 1 +3 Pass
140 141 1 +3 Pass
Filter 100 101 1 +3 Pass
120 121 1 +3 Pass
140 141 1 +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 51 1 +3 Pass
AUX 0 0 0 +3 Pass
25 25 0 +3 Pass
50 51 1 +3 Pass
MPE : (Maximum permissible error of measurement) mmmﬁﬂwmﬂgagmaamﬁﬂﬁﬂaﬂﬁ
/@00‘1 jm’#’ Z 2.

Calibrated by :

( Mr.Boonyarith lamted )

Field Scientist (2)

Approved by :

FORM NO.: F 06-027 REVISION NO.: 2 ISSUE DATE: 9 Feb 23

( Mr.Samart Roo-ngan)

Field Specialist (1)




PROBE NOZZLE DIAMETER

CALIBRATION DATA SHEET

avg

Calibration Date 22 Nov 25 Nozzle Set ID. : BKK_FS0502
Calibration Sheet No. : C-221125-BKK_FS0502 Vernier Caliper ID.: BKK_FS1123
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 0.635 0.635 0.635 0.000 0.635
4 0.790 0.790 0.790 0.000 0.790
5 0.950 0.950 0.950 0.000 0.950
6 1.110 1.110 1.110 0.000 1.110
7 1.270 1.270 1.270 0.000 1.270
8 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. y
AD = Maximum distance between any two diameters,
must be < 0.100 mm.
D =(D,+D,+D,)/3

Calibrated by :

Zg oo™ jm’#’ _7 ;

( Mr. Boonyarith lamted )

Field Scientist (2)

Approved by

MEASUREMENT PLANE

. ?::cc]:_

( Mr.Samart Roo-ngan )

Field Specialist (1)

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




Date Calibration
Pitot ID
Pitot SN

NI
N—, _[\4_\" ‘\D
........... o 7
_<’Q A
—_— 4
-z
e T T e

Type S Pitot Tube Calibration

22-0Oct-25 Due Date 23-Apr-26
BKK_FS0541 Inclinometer ID BKK_FS1131
- Vernier ID BKK_FS1405
Parameter Value Allowable Range Check
al 3.7 -10°< al <+10° OK
a2 2.3 -10° < a2 < +10° OK
B1 -0.7 -5°< Bl1<+5° OK
B2 5.3 -5°< B2 < +5° OK
Y 4.6 - -
0 1.2 - -
Z=Atany 0.085 Z £0.125" OK
W=Atan96 0.022 W <0.031" OK
Dt 0.375 0.188" to 0.375" OK
A/2Dt 1.413 1.05< PA/Dt< 1.5 OK
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.

Bt
Calibrated by :

( Mr.Prasert.Surakhan)
Enviro Field Services Scientist (3)

Approved By : —

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

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




ENTEECIH

Where
S" Begin

Instrument description :
Instrument model 3
Instrument serial no. :
Control unit serial no. 2
ID no. or control no. s
Manufacturer s
Probe description i
Probe model -
Probe serial no. 3
Customer name :
Customer address :

Total pages of certificate :
Receiving no. :
Receiving date. s
Parameter of calibration :

Condition of UUC. 3

Ambient condition

Calibration place :

Calibration procedure no :

Calibration Certificate [y

NSC-TISI-TIS 17025
CALIBRATION D157

Certificate No: G 250369-1
Date of issue : 01-Dec-25

Flue Gas Analyzer

Testo 350

62985022!1121 REVIEWBY ..o
03580090/1121

BKK_FS 1156 APPROVED BY.......cooooiiiii,

Testo SE & Co. KGaA
= NEXT CAL DATE27/11/26 ......

ALS Laboratory Group (Thailand) CO., LTD

104 Phatthanakan 40, Phatthanakan Road, Khwaeng Phatthanakan, Khet Suan Luang,
Bangkak 10250 Thailand

2 Pages

L-254746

24-Nov-25

Gas Calibration (Oxygen, Carbon Monoxide, Nitrogen Dioxide, Nitric Oxide, Sulphur Dioxide)

Used
All of the Measurment ware caried out the stabilized labotary

Temperature + 23 £5°C
Humidity : 55 + 15 %RH

17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210

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 siated as the standard uncertainty of measurent
Multiplied by coverage factor k=2, which for a normal distribution corresponds fo 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 relate only to the items tested/calibrated.

This calibration certificate documents are tracebility to national standards, which realize measurement according (o the
International System of Units (SI).

Date of calibration :

FM-CL-03-C Rev.8

Entech Industrial Solution Co,Ltd.

27-Nov-25
Mr. Kwanchai Khamdoung Mrs. Nongluck Wongsetiee
Calibration Technician Technical Manager
Pagelof2 Issued Date 26/02/16

17/121 Soi Neamwongwan 47 Yaek 48, Toongsonghone, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Calibration@entech.co.th

Tax ID : 0105536035591 www.entech.co.th


warakorn.pookrak
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ENTECIH Calibration Certificate [/

S’l Begin
Certificate No.: G 250369-1

Standard References (Table 1)

Standard Certificate No. Vendor Due date
Oxygen ( 02 ) 2.506 % Vol 1287/25 Linde 08-May-29
Oxygen ( 02 ) 9.984 % Vol CG-0090-25 Nimt 24-Jun-30
Oxygen (02 ) 21.01 % Vol CG-0112-24 Nimt 01-Aug-29
Carbon monaxide ( CO ) 80.38 ppm CG-0105-25 Nimt 04-Aug-30
Carbon monoxide ( CO ) 300.9 ppm 1422/25 Linde 21-May-29
Carbon monoxide ( CO ) 1000 ppm 3131/25 Linde 27-0ct-29
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 ) 202.3 ppm 2558/25 Linde 02-Sep-27
Nitric Oxide ( NO ) 30.0 ppm CG-0065-24 Nimt 06-May-26
Nitric Oxide ( NO ) 151.8 ppm 0404/25 Linde 09-Feb-27
Nitric Oxide ( NO ) 322 ppm 1234/25 Linde 04-May-27
Sulphur Dioxide ( SO2 ) 50.4 ppm 1306/25 Linde 12-May-27
Sulphur Dioxide ( SO2 ) 100.7 ppm 2662/24 Linde 25-Aug-26
Sulphur Dioxide ( SO2 ) 605.9 ppm 1229/25 Linde 04-May-27

Measured room conditions

Temperature H 227 °C Humidity :63.2 %RH Pressure : 1014.8 mbar
Calibration conditions
Gas Temperature : 23 °C Flowrate : 1,300 ml/min Gas pressure @ 1019.7 mbar
Calibration Results (Without adjustment) (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Error

Values uuc ()
02 (%Val) 2.506 2.45 -0.056 0.15
02 (%Val) 9.984 9.91 -0.074 0.20
02 (%Val) 21.01 21.13 0.12 0.30
CO (ppm) 80.38 82 1.62 3.0
CO (ppm) 300.9 303 2.1 6.0
CO (ppm) 1000 1001 1 12
NO2 (ppm) 30.68 29.5 -1.18 8.0
NO2 (ppm) 81.8 80.1 -1.7 8.0
NO2 (ppm) 202.3 205.7 34 12
NO (ppm) 30.0 30 -1.0 8.0
NO (ppm) 151.8 153 1.2 8.0
NO (ppm) 322 325 3 12
S02 (ppm) 50.4 49 -1.4 6.0
S02 (ppm) 100.7 101 0.3 6.0
S02 (ppm) 605.9 606 0.1 13

Remark : 1 cmol/mol = 1 %vol. 1 pmol/mol = 1 ppm., Sensor(CO, SO2)New.
Supplement Certificate G 250369 Edit Add ID no. or control no. : BKK_FS1156

End of Certificate of Calibration

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

Entech Industrial Solution Co.Ltd.
17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonshong, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Calibration@entsch.co.th
Tax ID 1 0105536035591 www.entech.co.th




CALIBRATION LABORATORY CO.,LTD. &%
iE\‘ﬂ/EHEE! AﬁAB

ANS! Nationgl Accreditation Board

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

’}‘{".r}' T

’—;/;r—'——-_"‘\\ ACCREDITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com E-mail:sale@cal-laboratory.com ‘«,;d//':\'\\o\ — R
CLC AT R
Accredited ACDM-2814
ISO/TEC 17025
NOMENCLATURE : DIGITAL PRESSURE GAUGE
MANUFACTURER : DWYER
REVIEW BY ..ot
MODEL / TYPE : DPGA-00
SERIAL NO. : DVGI15[BKK_FS1461] APPROVED BY ..o
CLID. NO. : 212501436
NEXT CAL DATE....... 22/01/27
JOB CONTROL NO. : 250719085186
CALIBRATION SERVICE : [Zl IN-LABORATORY L[] 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 : 19 July 2025 DATE OF ISSUED : 23 July 2025

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
23 July 2025

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. Q25085186

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

@clccalibration
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ANS! Nationgl Accreditation Board

CALIBRATION LABORATORY CO.LTD. &
SECwRA AN?AB

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

“lrs B

’—;/;-'—-_“‘\\ ACCREDITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com E-mail:sale@cal-laboratory.com TN — S
““y, | '\i‘\\\ CALIBRATION AND
c I_c nlu D!MENSIO:SIEMNL)E;:UHEMENT
sio/ame Troas
NOMENCLATURE : DIGITAL PRESSURE GAUGE
MANUFACTURER : DWYER
MODEL / TYPE : DPGA-00
SERIAL NO. : DVGI15[BKK_FS1461]
DATE OF CALIBRATION : 22 July 2025
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 700PV4 S/N. 19298401.

TRACEABILITY :

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

Certificate No. MP-0180-24, Due Date 05 August 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. Q25085186

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

@clccalibration



CALIBRATION LABORATORY CO.,LTD. &%
N AIﬁAB

Z
2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 e idy ‘: 4::5:: Haéua:a AErcr;mJ;sai:n :ﬁa;}
Tel, 02-578-0353-4 Fax: 02-578-2672 www.caHaboratory.com  E-maitsale@cablaboratoycom %y VNS —— e —
ol 1 CALIBRATION AND
c Lc H1E DIMENSIONAL MEASUREMENT

Accredited ACOW-Z8T

ISO/TEC 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) (kPa) Up Down Up Down Up Down
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-10.00 -33.86 -34.00 -34.03 -10.04 -10.05 -0.04 -0.05
-20.00 -67.73 -67.76 -67.80 -20.01 -20.02 -0.01 -0.02
-25.00 -84.66 -84.56 -84.59 -24.97 -24.98 +0.03 +0.02
-26.00 -88.05 -87.88 -87.91 -25.95 -25.96 +0.05 +0.04
-27.00 -91.43 -91.26 -91.23 -26.95 -26.94 +0.05 +0.06

Uncertainty of measurement + 0.04 inHg
Technical Note. Transmitting fluid : Air.
Conversion factor 1 kPa ; 0.2953003 inHg

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 43 of 68

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q25085186

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

@clccalibration



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

TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION o008
Certificate of Calibration Cert.No.: 25CHO537
Page.: 10of3

Equipment : Spectrophotometer
Manufacturer : HACH
Model : DR3900 REVIEWBY ........cociiiiiiiiinnn,
Serial No. : 2021559
ID No. : BKK_EN0356 APPROVED BY ..ot
Condition As-Received: Used Item
B (L et ek 108/16/26 35,

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 :

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

gaﬂw'f

Approved Signatory

9 October 2025

The Uncertainties are for a confidence probability of approximately 85%

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: 2o0f3
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 : ) 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-



DRY GAS METER CALIBRATION TEST REPORT

Calibration of Date 22-Nov-25 Barometric Pressure ( mm.Hg ) : 761.0
Next Calibration Date :21-May-26 Relative Humidity (%) 74
Certificate No. C-221125-BKK_FS0543 Temperature ("C ) 25.0
Dry Gas Meter Data Reference Dry Gas Meter Data
Dry Gas Meter ID BKK_FS0543 Reference Dry Gas Meter ID :  BKK_FS1122
Brand APEX INSTRUMENT Serial No. A2003240
Serial No. 1509021 Correction Factor (Y) 1.000
Model No. :XC-62-CV Next Calibration Date 26-Feb-26
Reference Dry Gas Meter Calibration Dry Gas Meter Pry 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 31.0 28.70 0.00 28.70 32.0 32.0 32.0 1.0487
30.00 0.00 30.00 31.0 28.68 0.00 28.68 32.0 32.0 32.0 1.0495
60.00 0.00 60.00 31.0 58.78 0.00 58.78 33.0 33.0 33.0 1.0275
60.00 0.00 60.00 32.0 58.80 0.00 58.80 33.0 33.0 33.0 1.0238
90.00 0.00 90.00 32.0 86.88 0.00 86.88 33.0 33.0 33.0 1.0393
90.00 0.00 90.00 33.0 86.90 0.00 86.90 34.0 34.0 34.0 1.0391
Avg. 1.0380
Y = Ratio of reading of reference dry gas meter to dry gas meter ,; tolerance for individual + 0.05 from average.

. KRITSANA

( Mr.Kritsana Saiwan )

Field Services Scientist (2)

Issue date : 23-Nov-25

Page 1 of 1

Approved by :

23

( Mr.Samart Roo-Ngan )

Field Services Specialist (1)

Form no.

: F06-023 Issue no. 1 Issue date : 01/08/25



DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Date : 22 Nov 25 Ambient Temperature (°C) 761.0
Calibration sheet No. : C-221125-BKK_FS0543 Relative Humidity (%) : 74
Digital Temperature ID BKK_FS0543 Reference Temperature ID BKK_FS1144
Serial No. : 1509021 Serial No. : 201090006013
Model : XC-62-CV Model : Digicon-CC-VT-MS
Next Calibrate : 16 Jan 26
Location Reference Temperature] Digital Temperature Error MPE Pass / Fail
°C °C °C
Stack 0 0 0 +3 Pass
25 24 -1 +3 Pass
50 49 -1 +3 Pass
100 100 0 +3 Pass
150 150 0 +3 Pass
200 199 -1 +3 Pass
250 249 -1 +3 Pass
300 299 -1 +3 Pass
500 500 0 +3 Pass
Probe 100 100 0 +3 Pass
120 120 0 +3 Pass
140 140 0 +3 Pass
Oven 100 - - +3 #VALUE!
120 - - +3 #VALUE!
140 - - +3 #VALUE!
Filter 100 100 0 +3 Pass
120 120 0 +3 Pass
140 140 0 +3 Pass
Exit 0 0 0 +3 Pass
10 9 -1 +3 Pass
20 19 -1 +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 24 -1 +3 Pass
50 49 -1 +3 Pass
MPE : (Maximum permissible error of measurement) mmmﬁﬂwmﬂgagmaamﬁﬂﬁﬂaﬂﬁ
===

Calibrated by :

9.Thong-on

( Mr.Suwicha Thong On)

Field Scientist (2)

Approved by :

FORM NO.: F 06-027

P

( Mr.Samart Roo-ngan)

Specialist (1)

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




Accredited by

NSC-TISI-TIS 17025

Calibration 0426

Calibration certificate

SARTORILS
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NSC-TISI-TIS 17025
CALIBRATION 0426

Calibration Certificate No. 25BCIl0423

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
,Khet Suan Luang,Bangkok 10250

272173

29 Oct 2025

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.

REVIEWBY ..o

APPROVEDBY ..o

NEXT CAL DATE....... 00 . m .

29/10/26

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 of issue 29 Oct 2025 Approval of the Calibration Certificate

@5

Mr. Chonchai Inthana

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.: 25BC10423

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 up to 220.0000 g
Scale interval 0.0001 g

Place of calibration

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

Room 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.M2508149S ,E2(Traceable to Sl unit through TCS) 19 Aug 2027

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.6 Page 2|4



Calibration certificate No.: 25BC10423

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

29 Oct 2025

20°C|0.5K

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

Humidity 62.0 %RH.

Measurement results | Measurement uncertainties

Repeatability

Eccentricity

Test load (nominal): 10 g | 100 g Test load (nominal): 100 g
10g9g 100 g Center 99.9999 g
1 10.0000 g 100.0000 g Front left 99.9999 g
2 10.0001 g 100.0000 g Back left 99.9999 g
3 10.0000 g 100.0001 g Back right 99.9998 g
4 10.0000 g 100.0000 g Front right 99.9999 g
5 10.0000 g 100.0000 g Maximum deviation from centric loading indication
6 10.0000 g 100.0001 g |Alecc| max = 0.0001 g
7 10.0001 g 100.0000 g
8 10.0000 g 100.0000 g
9 10.0000 g 99.9999 g
10 10.0000 g 100.0000 g
s =0.00004 g s =0.00006 g
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 0.00012 g 1.2 %
0.0500 g 0.0500 g 0.0000 g 2.00 0.00014 g 0.28 %
0.1000 g 0.1000 g 0.0000g 2.00 0.00014 g 0.14 %
0.5000 g 0.5000 g 0.0000 g 2.00 0.00014 g 0.028 %
1.0000 g 1.0000 g 0.0000 g 2.00 0.00014 g 0.014 %
2.0000g 2.0000g 0.0000 g 2.00 0.00014 g 0.0071 %
5.0000 g 5.0000 g 0.0000g 2.00 0.00014 g 0.0029 %
10.0000 g 10.0000 g 0.0000 g 2.00 0.00015 g 0.0015 %
20.0000 g 20.0000 g 0.0000 g 2.00 0.00015¢g 0.00075 %
200.0000 g 199.9999 g -0.0001 g 2.00 0.00028 g 0.00014 %
210.0000 g 209.9999 g -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
Retorence note: The reporied oxpanded uncertainty of measurament s stted a4 1he Siandard unceriainty of measurement multilied 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

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)
210K

Ugi(W) = 0.00014 g +3.58 - 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) Ugi(W)rel

1% 2.2000 g 0.00015g 0.0067 %

25 % 55.0000 g 0.00034 g 0.00061 %

50 % 110.0000 g 0.00053 g 0.00049 %

75 % 165.0000 g 0.00073 g 0.00044 %

100 % 220.0000 g 0.00093 g 0.00042 %

Graphic realization of the relative uncertainty of measurement | process accuracy

ol

i

oot
0.001

0.0001

10

Njw|own

1E05 0.0001 2.001

Displayed example

Process accuracy
Safety factor
Minimum sample weight

001

1.00 %
3
0.0420 g

Safety factor

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

Verical®
Version 6.6 Page

414



SITHIPORN ASSOCIATES CO., LTD. N2

SN
CALIBRATION LABORATORY SITHIPORN)  Siacswra
451-451/1 Sirinthom Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand "":I.,.a\\\\“ el
Tel. +66 2433 8331 Email : calibration@sithiphorn.com uu'gm 0394

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 i i REVIEW BY ..o
Ambient Temperature : (230 +£3) °C
Pressure : (1013 £3) kPa
Relative Humidity : (50.0 £20) % APPROVED BY ......cocooiiiiiiiiiiiiina,
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 :

O WeeY - C .

( 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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Next cal


SITHIPORNJ

associates

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).

(ATt &




SITHIPORN

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

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




(L) LI
S,

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN - Staeama
451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand KTARN

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

Cert. No. : ACL25185
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 00371915/169104 /72249

ID No.: NKH_FS0002

Condition As Found : GOOD

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

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

Location : i REVIEW BY oo
Ambient Temperature : (23.0+3) °C
Pressure : (1013 £3) kPa
Relative Humidity : (50.0 £20) % APPROVED BY ......ovviiiiiiiiiiic,

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

Calibrated by : Nathakorn Pisutpaisan

( 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).
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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
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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
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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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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
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8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 +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.




SITHIPORN

SITHIPORN ASSOCIATES
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

7 Lo e/l
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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 oo
Pressure : (1013 £3) kPa
Relative Humidity : (50.0 +£20) %
APPROVED BY ..o,
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.

T
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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

7 Aeof- -
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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 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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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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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




SITHIPORN

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

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

= Attt .
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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 : (23.0+3) °C REVIEW BY .oooooooeoooeo
Pressure : (1013 £3) kPa
Relative Humidity : (. 50.0 +£20 ) %
APPROVED BY ...oooiiiiiiiiei
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 :

7o RIS

( 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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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

7 RS-
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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
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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



SITHIPORN

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

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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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




SITHIPORN

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25184

Job No. : VC68AC0092
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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
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Calibration Certificate

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
00900075 / 188468 / 01737

NNG _FS0013

GOOD

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

(23.0£3) °C REVIEW BY ..o
(1013 £3) kPa
( 50.0 £20) %

APPROVED BY.....oovooooeoeooee,

12 JANUARY 2026
29 JANUARY 2026 NEXT CAL DATE....... 28/01/27 ........
02 FEBRUARY 2026

Calibrated by : Nathakorn Pisutpaisan

Approved by :

( 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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Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No. : ACL26115
Job No. : VC69AC0059
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
MY 60024273

62100114

2977900

34560495

Cert. No. Due Date
EF-0011-25 11-FEB-26
EF-0012-25 11-FEB-26

EEL.BP 24/0268 22-APR-26
EEL.BP 23/0268 22-APR-26
CA2025120EA  18-MAR-26
EF-0006-25 11-FEB-26
AA-1002-25 19-FEB-26
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 6n1y.

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).

NTTRowe 4
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Cert. No. : ACL26115
Job No. : VC69ACO0059

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 0.3 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 > 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

OO Town 5.
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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) 939 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 10.9

C - weight 17.6
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 Acc?pt-ance
Limits
125 0.8 0.8 0.8 *1.5
1000 0.0 0.0 0.0 +1.0
8000 -1.2 -1.2 -1.1 +5.0
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4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Cert. No. : ACL26115
Job No. : VC69AC0059

Pages : S5of8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . . Acceptance
Flat C-weight A-weight L.
Limits
63 0.1 -0.1 -0.1 +2.0
125 -0.1 0.0 0.0 +1.5
250 0.0 0.0 -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 0.0 0.0 0.0 +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 93.9 -0.1 +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 94.0 939 -0.1 +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
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7. Level linearity on the reference level range

Cert. No. : ACL26115
Job No. : VC69AC0059
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
135.0 135.1 0.1 +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
129.0 129.1 0.1 +1.1
124.0 124.0 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 99.1 0.1 +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 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 25.9 -0.1 +1.1
25.0 24.9 -0.1 +1.1

AL
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Cert. No. : ACL26115

Job No. : VC69AC0059
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)
025 1 108.0 108.0 0.0 15;-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 1.0;-5.0
200 800 127.6 127.7 0.1 +1.0
0.25 1 99.0 98.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 10;-2.5
200 800 128.0 128.1 0.1 +1.0
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Cert. No. : ACL26115
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10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 +3.0
One 1334 1334 0.0 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 1354 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 k£ =2

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

End of Calibration Certificate
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 00900087 / 188481 / 01749

ID No.: NNG_FS0014

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 : -
Anﬂ)ient Temperature . ( 230 +£3 ) oC REVIEWBY ...,
Pressure : (1013 £3) kPa
Relaﬁve Humidity : ( 50'0 :I: 20 ) % APPROVED BY _________________________________
Received Date : 12 JANUARY 2026
R . NEXT CAL DATE....... 28/01 /27 ........
Calibration Date : 29 JANUARY 2026
Date of Issue : 02 FEBRUARY 2026
Calibrated by : Nathakorn Pisutpaisan
Approved by :

( Nitinun Sribawan )

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. : ACL26116

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.

: VC69ACO0059
: 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).

Oy,
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Cert. No. : ACL26116
Job No. : VC69AC0059
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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 Hzto 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 03 0.7
For > 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at 1 kHz 02 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 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 02 0.25
12. High level stability 0.1 0.1

ORI S
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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 104

C - weight 16.7
Flat 22.7

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 0.6 0.6 0.7 +1.5
1000 0.1 0.1 0.1 +1.0
8000 -1.8 -1.7 -1.7 +5.0

Cert. No. : ACL26116
Job No. VC69AC0059
Page
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

(NARIGIT RS
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Cert. No. : ACL26116
Job No. : VC69AC0059

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 -0.1 +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 -0.1 +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 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 06 Revee. s
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7. Level linearity on the reference level range

Cert. No. : ACL26116
Job No. : VC69AC0059
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
135.0 135.0 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 78.9 -0.1 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 63.9 -0.1 +1.1
59.0 59.0 0.0 +1.1
54.0 53.9 -0.1 + 1.1
49.0 48.9 -0.1 +1.1
44.0 43.9 -0.1 +1.1
39.0 38.9 -0.1 +1.1
34.0 34.0 0.0 +1.1
30.0 29.9 -0.1 +1.1
29.0 289 -0.1 +1.1
28.0 27.9 0.1 +1.1
27.0 26.9 -0.1 +1.1
26.0 259 -0.1 +1.1
25.0 24.9 -0.1 +1.1

OB TR
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8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 +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 10;-25
200 800 134.0 134.0 0.0 +1.0
Slow 2 8 108.0 108.0 0.0 1.0;-50
200 800 127.6 127.6 0.0 +1.0
025 1 99.0 989 -0.1 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. : ACL26116

Job No. : VC69AC0059
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 1333 -0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 135.4 1352 -02 +2.0
Negative half cycle 1354 1352 -0.2 20
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.5 0.0 +1.5
12. High level stability
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

OPitouat 5
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451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand LTARR e T
Tel. +66 2433 8331 Email : calibration@sithiphorn.com CALIBRATION 0394
Cert. No. : ACL25385

Pages : 1of8

Calibration Certificate

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
00472123/ 142962 /22541

NKH_FS0007

GOOD

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

(230 £3) °C REVIEW BY .o oovoooooooooeoo
(1013 £3) kPa
(50.0 £20 ) %

APPROVED BY ..o

26 SEPTEMBER 2025
03 OCTOBER 2025 NEXT CAL DATE...:.....Q.?( 10/26 .......
06 OCTOBER 2025

Calibrated by : Nathakorn Pisutpaisan

Approved by : AURLAGIY RN

( 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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CALIBRATION LABORATORY

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No. : ACL25385
Job No. : VC68AC0189
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. Due Date
EF-0011-25 11-FEB-26
EF-0012-25 11-FEB-26

EEL.BP 24/0268 22-APR-26
EEL.BP 23/0268 22-APR-26
CA2025120EA  18-MAR-26
EF-0006-25 11-FEB-26
AA-1002-25 19-FEB-26
AA-3002-25 19-FEB-26

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

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

3.1 National Institute of Metrology (Thailand).

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

3.3 Electrical And Electronics Institute (EEI).

ONETEolus -G
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Cert. No. : ACL25385
Job No. : VC68AC0189

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 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 >4 kHz to 10 kHz 03 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

O S etnae g
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Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL25385
JobNo. : VC68AC0189

Page : 40f8

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

(dB)

Measured Value

16.57

Frequency Weighting

Weighting (dB)

A - weight 12.0

C - weight 184
Flat 24.1

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

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ) . Acceptance
Flat C-weight A-weight O
Limits
125 0.1 0.2 0.2 15
1000 0.0 0.0 00 +1.0
8000 0.2 03 03 +5.0

(6 L\ VB 3
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4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Cert. No. : ACL25385
Job No. : VC68AC0189

Pages : S5of8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ) ) Acceptance
Flat C-weight A-weight L.
Limits
63 0.0 0.0 -0.1 +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 -0.1 *1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 00 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 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 +03 NETLEVe .S




SITHIPOR

associates

N

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

7. Level linearity on the reference level range

Cert. No. : ACL25385
Job No. : VC68AC0189
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 44.0 0.0 +1.1
39.0 39.0 0.0 +1.1
34.0 34.1 0.1 +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 26.9 -0.1 +1.1
26.0 26.0 0.0 +1.1
25.0 249 -0.1 +1.1

(g ectvee. s,
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Cert. No. : ACL25385
Job No. : VC68AC0189
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 1 108.0 107.9 -0.1 15;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-25
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
025 1 99.0 989 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 +1.0

ORRaLe .
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Cert. No. : ACL25385

Job No. : VC68AC0189
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 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 133.0 132.9 -0.1 +2.0
Positive half cycle 1354 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)
89.5 895 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

MNITQeun.G




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN

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

Cert. No. : ACL25471
Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

SOUND LEVEL METER

RION

NL-42A/ Microphone UC-52 / Preamplifier NH-24
00222599 /195911 /15431

NKH_FS0118

GOOD

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

Location : -
. REVIEW BY ....oooiiiiiiiiiiiiece
Ambient Temperature : (23.0+3) °C
Pressure : (1013 +£3) kPa
Relative Humidity : ( 50.0 £20 ) % APPROVED BY ......cooiiiiiiiiiiiinns
Received Date : 03 DECEMBER 2025 NEXT CAL DATE.......07/12/26
Calibration Date : 08 DECEMBER 2025
Date of Issue : 09 DECEMBER 2025
Calibrated by : Nathakomn Pisutpaisan
Approved by : mmc\{v NS

( 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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Calibration Procedure ;: CP-AC-01

Calibration Method :

Cert. No. : ACL25471
Job No. : VC69AC0041
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).

NSV
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Cert. No. : ACL25471
Job No. : VC69AC0041

Pages : 30f8

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 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 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

NIfvue, ¢,
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Result of calibration :

1. Absolute sensitivity

Cert. No. :

Job No.
Page

Reference
Acoustic Signal
(dB)

Measured
Value Deviation
(dB) (dB)

Acceptance
Limit
(dB)

93.9 (93.94)

93.9 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 9.9

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) . . Acceptance
Flat C-weight A-weight O
Limits
125 0.1 0.1 0.1 +1.5
1000 0.0 0.0 0.0 +1.0
8000 0.1 0.2 0.2 +5.0

ACL25471
VC69AC0041

40f8
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4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Cert. No. : ACL25471

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 -0.1 £.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 0.0 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 94.0 940 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

: VC69AC0041
: 50f8
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7. Level linearity on the reference level range

Cert. No. : ACL25471
Job No. : VC69AC0041
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
135.0 135.0 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 53.9 -0.1 +1.1
49.0 49.0 0.0 +1.1
440 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 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
25.0 24.9 -0.1 +1.1

(A ALV
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Cert. No. : ACL25471
Job No. : VCG69AC0041
Pages : 7o0f8
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)
025 1 108.0 107.9 -0.1 1.5;-50
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;-50
200 800 127.6 127.6 0.0 +1.0
025 1 99.0 98.9 -0.1 1.5;-50
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 +1.0

QIRvoe G
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Cert. No. : ACL25471

Job No. : VC69AC0041
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 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 135.4 135.2 -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

N{Tictvas 8.
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Tel. +66 2433 8331 Email : calibration@sithiphorn.com CALIBRATION 0394
Cert. No. : ACL25472

Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42A/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00222600/ 195912 /15432

ID No.: NKH FS0119

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 ....ooiiiiiiiiiiiieiieie
Pressure : (1013 £3) kPa
Relative Humidity : (500 £20 ) %
APPROVED BY .....ovviii,

Received Date : 03 DECEMBER 2025
Calibration Date : 08 DECEMBER 2025 NEXT CAL DATE........ 07/ 1 2/26 ........
Date of Issue : 09 DECEMBER 2025

Calibrated by : Nathakorn Pisutpaisan

Approved by : m& TONUE S

( 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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Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No. : ACL25472
Job No. : VC69AC0041
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-42K Al

Serial No.
MY48017076
MY52302742
MY53220104
MY53220076
MY60024273

62100114

2977900

34560495

Cert. No. Due Date
EF-0011-25 11-FEB-26
EF-0012-25 11-FEB-26

EEL.BP 24/0268 22-APR-26
EEL.BP 23/0268 22-APR-26
CA2025120EA  18-MAR-26
EF-0006-25 11-FEB-26
AA-1002-25 19-FEB-26
AA-3002-25 19-FEB-26

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

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

3.1 National Institute of Metrology (Thailand).

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

3.3 Electrical And Electronics Institute (EEI).
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Cert. No. : ACL25472
Job No. : VC69AC0041
Pages : 3of8

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 02 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 03 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 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 02 03
10. Peak C sound level 0.2 0.35
11. Overload indication 02 0.25
12. High level stability 0.1 0.1
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SITHIPORN

Cert. No. : ACL25472
JobNo. : VC69AC0041
Page : 40f8

Result of calibration :

1. Absolute sensitivity

Reference
Acoustic Signal
(dB)

Measured
Value
(dB)

Deviation
(dB)

Acceptance
Limit
(dB)

93.9 (93.94)

93.9

0.0

+0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)

13.8

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

Frequency Weighting

Weighting (dB)

A - weight 8.7

C - weight 15.7
Flat 21.5

3. Acoustical signal tests of frequency weightings

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight A-weight Acc(.ept'ance
Limits
125 0.3 0.3 04 +1.5
1000 0.0 0.0 0.0 +1.0
8000 -1.0 -0.9 -0.9 50
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4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No. : ACL25472
Job No. : VC69AC0041

Pages : Sof8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . . Acceptance
Flat C-weight A-weight
Limits
63 -0.1 -0.1 -0.1 2.0
125 0.0 0.0 -0.1 +1.5
250 0.0 0.0 -0.1 +1.5
500 00 0.0 -0.1 +1.5
1000 00 0.0 0.0 +1.0
2000 0.0 0.0 00 +2.0
4000 00 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +50
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 DT B 5.
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7. Level linearity on the reference level range

Cert. No. : ACL25472
Job No. : VC69AC0041
Pages : 60f8

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 136.9 -0.1 +1.1
136.0 1359 -0.1 +1.1
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 +1.1
133.0 132.9 -0.1 +1.1
132.0 1319 -0.1 +1.1
131.0 130.9 -0.1 +1.1
129.0 128.9 -0.1 +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
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 +1.1
34.0 340 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
25.0 249 -0.1 +1.1
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Cert. No. : ACL25472
Job No. : VC69AC0041
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;-25
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;-50
SEL 2 8 108.0 108.0 0.0 1.0;-25
200 800 128.0 128.0 0.0 +1.0
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Cert. No. : ACL25472

Job No. : VC69AC0041
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 135.1 -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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Calibration Certificate

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-42A/ Microphone UC-52 / Preamplifier NH-24
00222601 / 195913 /15433

NKH FS0120

GOOD

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

(23.0+3) °C REVIEW BY ..voooeooeooeeoeoeoeo
(1013 £3) kPa
( 50.0 £20 ) %

APPROVED BY......oovoooooooo,

20 NOVEMBER 2025
04 DECEMBER 2025 NEXT CAL DATE.....Q?.’/ 1 2/ 26 .........
08 DECEMBER 2025

Calibrated by : Nathakorn Pisutpaisan
Approved by :
S IV

( 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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Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No. : ACL25466

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.

: VC69AC0036
: 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
MY 60024273

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).
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Cert. No. : ACL25466
Job No. : VC69ACO0036

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 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 03 0.6
For >4 kHz to 10 kHz 03 0.7
For > 10 kHz to 20 kHz 03 10
5. Frequency and time weightings at 1 kHz 0.2 02
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 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. : ACL25466
Job No. VC69AC0036
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 +03

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)

13.8

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 16.3
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) ) . Acceptance
Flat C-weight A-weight o
Limits
125 0.3 04 04 +1.5
1000 0.0 0.1 0.1 +1.0
8000 -0.1 -0.1 -0.1 +5.0

It .
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4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No. : ACL25466
Job No. : VC69AC0036

Pages : Sof8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . ) Acceptance
Flat C-weight A-weight
Limits

63 -0.1 -0.1 -0.1 +2.0
125 0.1 0.0 -0.1 +1.5
250 0.1 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 0.0 0.0 0.0 +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 94.0 939 -0.1 +0.1
Leq 94.0 93.9 -0.1 +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
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7. Level linearity on the reference level range

Cert. No. : ACL25466
Job No. : VC69AC0036
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
135.0 135.1 0.1 +1.1
134.0 1341 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
129.0 129.1 0.1 +1.1
124.0 124.0 0.0 +1.1
119.0 119.1 0.1 +1.1
114.0 114.1 0.1 +1.1
109.0 109.1 0.1 +1.1
104.0 104.1 0.1 +1.1
99.0 99.1 0.1 +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 26.0 0.0 +1.1
25.0 25.0 0.0 +1.1
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Cert. No. : ACL25466

Job No. : VC69AC0036
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)
0.25 1 108.0 107.9 -0.1 15;-5.0
Fast 2 8 117.0 116.9 -0.1 10;-25
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
025 1 99.0 98.8 -0.2 1.5;-5.0
SEL 2 8 108.0 107.9 -0.1 10;-25
200 800 128.0 128.0 0.0 +1.0

NTENVE.G
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Cert. No. : ACL25466

Job No. : VC69AC0036
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 +30
One 1334 1334 0.0 +3.0

Number of cycle Anticipated Measured Deviated Acceptance

in Value Value Value Limits

test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 1354 135.1 -0.3 +2.0
Negative half cycle 135.4 135.1 -0.3 2.0

11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
895 89.5 00 +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 %

Eng of Calibration Certificate
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ISSUED BY Cirrus Research plc APPROVED BY ..o
DATE OF ISSUE 01 August 2025 CERTIFICATE NUMBER 246102 NEXT CAL DATE..... 30/07/26

Cirrus Research plc Fage1tol2

Acoustic House Approved signatory

Bridlington Road N.Smith

Hunmanby : . ,

North Yorkshire Electronically signed:

YO14 OPH

United Kingdom \Qb %

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%.
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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 +20.0 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 +4.00 013 %
Frequency (Hz) 1000.0 998.9 998.8 998.8 998.8 -1.2 $20.0 0.1 Hz
Functionality Results
Function Result

Keypad Pass

Battery Power

Display

Communication

2 way IR link

Clock

End of results




ISSUED BY

Cirrus Research plc

CERTIFICATE OF CALIBRATION

DATE OF ISSUE 17 September 2025 CERTIFICATE NUMBER 249489

Cirrus Research plc
Acoustic House
Bridlington Road
Hunmanby

North Yorkshire
YO14 OPH

United Kingdom

REVIEWBY ...

APPROVEDBY........ccoooiiiiii

15/09/26

NEXT CAL DATE.........00. 0.0l

Page 1 of 6

Approved signatory
N.Smith
Electronically signed:

- e

Dosemeter : IEC 61252-1993+A1:2000

Instrument information

Manufacturer:
Model;
Serial number:

Firmware version;

Cirrus Research plc
CR:110A
CB1541

5.4

Notes:

Test summary
Date of calibration:

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.

16 September 2025

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 SDG1XDDQ802965
Attenuator Cirrus Research ZE:952 101220
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc UNIDB4A 109292

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%.
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Certificate Number;

CERTIFICATE OF CALIBRATION 249489

Page 2 of 6

Environmental conditions

The following conditions were recorded at the time of the test:

Before Pressure:

After Pressure:

100.54 kPa
100.56 kPa

Temperature: 22.8 °C
Temperature: 23.4 °C

Humidity: 43.1 %
Humidity: 42.0 %

Test results summary

Test Result
e
Linearity Complies
Short Duration Complies
Overload Latching Complies
Frequency weighting Complies




CERTIFICATE OF CALIBRATION

Certificate Number:
249489

Page 3 of 6

Laboratory uncertainties

Requirement Value
Absolute acoustic sensitivity 0.2 dB
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:
249489

Page 4 of 6

B1: Absolute Acoustical Sensitivity

Frequency: 1000 Hz

Uncertainty: 0.2 dB

Result: Passed

Narms Input Level Reading Deviation Limits
(dB) (dB) (dB) (dB)
Initial 114 114.60 -0.6 113 /115
Adjusted 114 114.00 0 113 /115

B2: Linearity Of Responce To Steady Signals

Result: Passed

Frequency: 1000 Hz Uncertainty: 0.2 dB Range: 80- 130 dB
Input Level E::g:ﬁg Exposure | Duration Deviation Limits Deviation Limits
(dB) bam | (Pah) (s) (Pa*h) (Pah) (%) (%)
80 0.000222 | 0.000267 | 20 0.000045 | QORI 20 21/+26
90 0.002222 | 0.002122 20 0000100 | Q00175 5 21/+26
100 | 0.022222 | 0.020739 | 20 0001483 | Q01550 7 21/+26
110 | 0222222 | 0.202689 | 20 0019553 | Q100 9 211426
120 | 2.222202 | 2.073898 | 20 oidnazg | LeBS 7 217426
130 | 22.222223 | 21.716383| 20 0505840 | oW000 2 21/+26




CERTIFICATE OF CALIBRATION

Certificate Number:
249489

Page 5 of 6

B3: Frequency 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 incertalnty
125 0.113699 0.0234 0.0174/0.0347 0.15
8000 2.021890 0.4169 0.246 / 2.455 0.15
B4: Short-Duration Signals Result: Passed
Uncertainty: 0.2 dB Frequency: 4000 Hz
Input Burst . : Duration |Expected - -
Level Level Ratio Du;:t)mn Burst(r?‘:;atlon Between |Exposure E:;g:zsl:l)re De‘;};;“’" L'('.,?')ts
(dB) (dB) Bursts (ms)| (Pa*h) ) g
114 95 1:100 10 10 990 0.003434 | 0.003132 -9 -211+26
129 100 1:1000 10 1 999 0.010858 | 0.011635 7 -29/ +41




CERTIFICATE OF CALIBRATION

Certificate Number:
249489

p—

Page 6 of 6

B6: Latching Overload Indicator

Frequency: 1000 Hz Uncertainty: 0.2 dB
Level Expected To
(dB) Overload Overloaded
130 No ™
133 Yes Yes

Result: Passed

End of results




CERTIFICATE OF CALIBRATION REVIEWBY e
ISSUED BY Cirrus Research plC APPROVED BY.........ooooe
. 11/01/27
DATE OF ISSUE 12 January 2026 CERTIFICATE NUMBER 256622 NEXT CAL DATE. o5
Cirrus Research plc Pags1 of 2
Acoustic House Approved signatory
Bridlington Road N.Smith
Hunmanb i ;
North Y orxshi e Electronically signed:
YO14 OPH
United Kingdom LS AN

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: 12 January 2026

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%.
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CERTIFICATE OF CALIBRATION

Certificate Number:
256622

Page 2 of 2

Environmental conditions

The following conditions were recorded at the time of the test:

Before Pressure: 98.87 kPa Temperature: 24.0 °C Humidity: 36.1 %
After Pressure: 98.86 kPa Temperature: 24.1 °C Humidity: 35.7 %
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) 114.00 114.26 114.25 114.21 114.24 0.24 +0.75 0.11dB
Distortion (%) <4.00 0.20 0.15 0.16 0.17 0.17 +4.00 0.13 %
Frequency (Hz) 1000.0 1005.1 1005.0 1005.0 1005.0 50 +20.0 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) 114.00 113.99 114.01 114.00 114.00 0.00 10.75 0.11 dB
Distortion (%) <4.00 0.16 0.15 0.15 0.15 0.15 +4.00 0.13 %
Frequency (Hz) 1000.0 1005.0 1005.0 1004.9 1004.9 49 +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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JIRANATEE ASSOCIATES CO,,L'TD.

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

Page 1 of 1 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

Acoustic calibration laboratory
Calibration services department.

CALIBRATION REPORT

: Dose meter

: Cirrus Research plc

: CR:110A

: CB1538

: NKH_F50093

: Used item

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

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

: 02 Sep 2025
1 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

REVIEWAB Y el Ll o oes e e

APPROVEDAB Nl VSR o L

NEXT CAL DATE 07/09/26

Calibration report Number

CDM-084-68

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’ Errar Status
(dB) (dB) (dB)
114.0 114.0 0.0 v

Calibrated by:
[¥] Mr. Sorawit Thachalad

[J Miss littraporn Lertsomphol

Remark:

NAC

JIRANATYE ASSOCIATES CO.,LTD.
=

! The decibel level of standard doseBadge reader that supplied to Unit Under Calibration.
2 The measurement reading of Unit Under Calibration.

APpraved$IBhatONY: ocnunmandnalimmiiimassaiiriseasi

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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CERTIFICATE OF CALIBRATION REVIEW BY ...,

APPROVED BY ..o,
ISSUED BY Cirrus Research plc
NEXT CAL DATE 16/02/27
DATE OF ISSUE 18 February 2026 CERTIFICATE NUMBER 259681 | |01 CARDATE o
Page 1 of 6
Cirrus Research plc -g =
Acoustic House Approved signatory
Bridlington Road N.Smith
Hunmanby Electronically signed:
North Yorkshire
YO14 OPH

United Kingdom \QS %QQ -)

—

Dosemeter : IEC 61252-1993+A1:2000

Instrument information

Manufacturer: Cirrus Research plc Notes:
Model: CR:110A

Serial number: CB1542

Firmware version: 5.4

Test summary

Date of calibration: 17 February 2026

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.

The dosimeter submitted for testing successfully completed the periodic tests of [EC 61252-1893-+A1:2000.

The dosimeter submitted for testing conforms to the specifications in [EC 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 RC:110A 79620

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%.
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Certificate Number;

CERTIFICATE OF CALIBRATION 259681

Page 2 of 6

Environmental conditions

The following conditions were recorded at the time of the test:

Before Pressure: 100.88 kPa
After Pressure: 100.89 kPa

Temperature: 21.2 °C
Temperature: 21.9 °C

Humidity:  42.1 %
Humidity: 41.2 %

Test results summary

Test Result
o
Linearity 1995 Complies
Short Duration 1995 Complies
Overload Latching 1995 Complies
Frequency weighting 1995 Complies




CERTIFICATE OF CALIBRATION

Certificate Number:
259681

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 0.2 dB
Electrical freq. weighting 125 Hz 0.15dB
Electrical freq. weighting 8 kHz 0.15dB




CERTIFICATE OF CALIBRATION

Certificate Number:
259681

Page 4 of 6

B1: Absolute Acoustical Sensitivity

Frequency: 1000 Hz

Uncertainty: 0.2 dB

Naths Input Level | Reading Deviation Limits
(dB) (dB) (dB) (dB)
Initial 114 115.60 -1.6 1137115
Adjusted 114 114.00 0 1137115

Result: Passed

B2: Linearity Of Responce To Steady Signals

Frequency: 1000 Hz

Uncertainty: 0.2 dB

Result: Passed

Range: 80 - 130 dB

Input Level s::g::ler: Exposure | Duration Deviation Limits Deviation Limits
(dB) (Path) (Pa*h) (s) (Pa*h) (Pa*h) (%) (%)
80 0.000222 | 0.000255 [ 20 -0.000033 %%%00127;350’ 15 21/+26
90 0.002222 | 0.002222 | 20 -0.000000 %%%12;5050’ 0 217426
100 | 0.022222 | 0.022202 | 20 -0.000000 %901225050%’ 0 217426
110 | 0222222 | 0222022 | 20 -0.000000 %_1278%50%50’ 0 21426
120 | 2222202 | 2.222292 20 -0.000000 12'23%50%%50’ 0 211426
130 |22222223| 23811541 20 -1.589318 12%%5050505061’ 7 21/+26




Certificate Number:

CERTIFICATE OF CALIBRATION 259681

Page 5 of 6

Result: Passed

B3: Frequency Weightings

Reference Frequency: 1000 Hz Reference Exposure: 5.6984599601109
Reference Input Level: 127 dB Duration: 10 Seconds
Frequency Exposure Exposure Ratio
(Hz) (Path) Ratio Limie | Wresdainty
125 0.130544 0.0229 0.0174/0.0347 0.15
8000 2.375513 0.4169 0.246 / 2.455 0.15

Result: Passed

B4: Short-Duration Signals

Uncertainty: 0.2 dB Frequency: 4000 Hz
Input Burst : : Duration |Expected : 5
Level Level Ratio Dmi:;wn Burst('?‘:;-atnon Between |Exposure E:;g:zs#)re De\g;;lon L'(E?i)ts
(dB) (dB) Bursts (ms)| (Pah) 2 3
114 95 1:100 10 10 990 0.003679 | 0.003356 -9 -21/+26
129 100 1:1000 10 1 999 0.011635 | 0.009903 -15 -29 [ +41




CERTIFICATE OF CALIBRATION

Certificate Number:
259681

Page 6 of 6

B6: Latching Overload Indicator

Frequency: 1000 Hz Uncertainty: 0.2 dB
Level | Expected To
(dB) Overload | ©Overloaded
130 No ™
133 Yes Yes

Result: Passed

End of results




NAC Accredited calibration laboratory
ANATEE ASSOCIATES COLL LT

IR ) ISO/IEC 17025:2017
NSC-TISI-TIS 17025
liranatee Associates Co., Ltd CALIBRATION 0367 CAUBRAT|0N 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

Mabile: +66863999453

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

CERTIFICATE OF CALIBRATION

Certificate No. : CDT-057-69 Page 1 of 2 Pages
MEASUREMENT ITEM : Heat Stress Monitor Calibration procedure:
MANUFACTURER : Delta OHM The temperature calibration was done by

In-House calibration method as WI/-CL-001

MODEL/TYPE :HD32.2 g i 1
according to comparison method with standard
SERIAL NUMBER + 20032235 digital tgemperatzre indicator and standard
ID NUMBER : NKH_Fs50058 temperature probe. The temperature scale use
CONDITION AS-RECEIVED : Used item was based on ITS-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.

RECEIVED DATE :09Jan 2025 number: ER-0061-25.
MEASUREMENT DATE : 09 Feb 2026
ISSUE DATE : 10 Feb 2026 Reference Used During Calibration:

1. Standard Temperature Probe
Model: STs-100 A500, Serial No.: 667682-09,
Due date: 9 Apr 2026

ENVI ENTAL CONDITIONS:
RONM ON 2. Digital Temperature Indicator

Ambient condition in the laboratory are as follow: ) Model: DTI-1000-A MK I, Serial No.: 671407-
Temperature :23.0£3.0 c 00591 Due date: 22 Apr 2026
Relative Humidity 155.0£15.0 %RH

Uncertainty of Measurement:

The reported uncertainty of measurement is
NOTED: The certificate is valid only to the item calibrated on date and place of calibration. based on the standard uncertainty muitiplied 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
TABULATION OF RESULTS: with the GUM ‘Evaluation of measurement data
The table on next page give the measured values. - Guide to the expression of uncertainty in
measurement’

REVIEWBY ...

APPROVED BY.....ccoiiiiiiiiiiiiiiiiie

NEXT CAL DATE..... 98/02/27
Calibrated by: ) AC Approved SIBNATONY: ...l e seee e
O Mr. Sorawit Thachalad N Mr. Parinya Booncharoen
4 Miss Jittraporn Lertsomphol JIRANATEE ASSOCIATES CO., LD, Calibration Department Manager

O Miss Ruangrumpai 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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LNAC

Continuation of Certificate of Calibration Number CDT-057-69 Page 2 of 2 Pages

Result of Calibration: [ Without Adjustment 7 with Adjustment

Calibration Range: 10°Cto 45 °C

Function:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2, 5/N: 21001216.
Dimension: Diameter 3.3 mm. Length 170 mm.

Immersion Depth Standard Reading UUC Reading Error Uncertainty
(mm) c ("c) () (0
80 10.034 10.1 0.1 0.099
80 20.027 20.1 0.1 0.099
80 25.017 251 0.1 0.099
80 30.002 30.0 0.0 0.099
80 34.999 35.0 0.0 0.099
80 44.997 45.0 0.0 0.099

Table 2: This equipment was connected with Glohe thermometer probe Model: TP3276.2, S/N: 21001247,
Dimension: Diameter 3.3 mm. Length 205 mm.

Immersion Depth Standard Reading UUC Reading Error Uncertainty
{mm) (°c) (°c) Q) (o)
110 10.034 10.1 0.1 0.099
110 20.027 20.1 0.1 0.099
110 25.017 25.1 0.1 0.099
110 30.002 30.1 01 0.099
110 34.999 35.1 0.1 0.099
110 44,997 45.1 01 0.099

Table 3: This equipment was connected with temperature probe Model: TP3207.2, S/N: 21001798.
Dimension: Diameter 14 mm. Length 150 mm.

Immersion Depth Standard Reading UUC Reading Error Uncertainty
(mm) (c) (c) (c) ("c)
75 10.034 103 03 0.099
75 20.027 20.1 0.1 0.099
75 25,017 25.0 0.0 0.099
75 30.001 29.9 -0.1 0.099
75 34.999 34.8 -0.2 0.099
75 44,997 44.7 -0.3 0.099

UUC*: Unit Under Calibration

JIRANATEE ASSOCIATYS 0., 'y, !




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

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

Bangkok 10600 (Thailand)

Tel: +6608680812

Mabile: +66863999453

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

Certificate No. : CDT-059-69

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

NG

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

: 20032237

: NKH_FS0060

: Used item

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

: 09 Jan 2026
: 10 Feb 2026
: 10 Feb 2026

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:

J Mr. Sorawit Thachalad

] Miss Jittraporn Lertsomphol
O Miss Ruangrumpai Phoommit

REVIEWBY ...

APPROVEDBY........ocooiiii

NEXT CAL DATE...... 0000l

J

NAC

JIRANATEE ASSOCIATES CO., LTI

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
international system of units (Sl) 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

Model: 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 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: ..

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
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LNAC

Continuation of Certificate of Calibration Number CDT-059-69 Page 2 of 2 Pages

Result of Calibration: [ Without Adjustment [0 with Adjustment

Calibration Range: 10'Cto45°C

Function:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2, §/N: 21001210.

Dimension: Diameter 3.3 mm. Length 170 mm.

Immersion Depth Standard Reading UUC Reading Error Uncertainty
(mm) (c) c () q
80 10.039 9.9 -0.1 0.099
80 20.029 20.0 0.0 0.099
80 25.012 25.0 0.0 0.099
80 30.003 30.0 0.0 0.099
80 35.005 35.0 0.0 0.099
80 44.996 45.1 0.1 0.099

Table 2: This equipment was connected with Globe thermometer probe Model: TP3276.2, S/N: 21001236.
Dimension: Diameter 3.3 mm. Length 205 mm.

Immersion Depth Standard Reading UUC Reading Error Uncertainty
(mm) ("q) (c Q) (°C)
110 10.039 10.0 0.0 0.099
110 20.029 20.0 0.0 0.099
110 25.012 25.0 0.0 0.099
110 30.003 30.0 0.0 0.099
110 35.005 35.0 0.0 0.099
110 44.996 45.0 0.0 0.099

Table 3: This equipment was connected with temperature probe Model: TP3207.2, S/N: 21001789.
Dimension: Diameter 14 mm. Length 150 mm.,

Immersion Depth Standard Reading UUC Reading Error Uncertainty
(mm) (c c) () fa
75 10.039 103 0.3 0.099
75 20.029 20.1 0.1 0.099
75 25.012 25.1 0.1 0.099
75 30.003 30.0 0.0 0.099
75 35.005 34.9 0.1 0.099
75 44,996 44.8 -0.2 0.099

UUC*: Unit Under Calibration

*k*k

JIRANATEE ASSOCIATES CO., LTI
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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, Bangkekyal,

Bangkok 10600 (Thailand)

Tel: +6608680812

Mobile: +66863999453

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

Certificate No. : CDT-114-68

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Ambient condition in the laboratory are as follow:
123.0+£3.0 °C
:55.0+15.0

Temperature
Relative Humidity

TABULATION OF RESULTS:

The table on next page give the measured values

@ < ; ((
‘Calibiatedby: s
) M. S ramﬂbThachaIad
| MlssJ \i’aporn Lertsomphol
| M|§_§, uangrumpai Phoommit

3

Accredited calibration laboratory 4, o N\ \ >
ISO/IEC 17025:2017 MM
NSC-TISI-TIS 17025 NSC -TISI-TIS 17025
CALIBRATION 0367 CALIBRATION 0367

Temperature measurement loboratory

Calibration services department.

CERTIFICATE OF CALIBRATION

: Heat Stress Monitor

: Delta OHM

:HD32.2

: 22016409

: NKH_FS0102

: Used item

¢ ALS laboratory group (thailand) Co., Ltd.

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

126 Jun 2025
: 08 Jul 2025
: 08 Jul 2025

%RH

e ?;fg(eference Used During Calibration:

o
[} /f} ‘-",
'V, i

v

] %
NAC -

JIRANATEE ASSOCIATES CO.,LTD.

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

Page 1 of 2 Pages

Calibration procedure:
The temperature cahbmtlon wq(g\doﬁe
In-House calibration n‘lﬁt f CL- 00.1
according to com,qa(iun m%gd with'standard
digital temperaturel.indicatory; wahd standard
temperature probe. T}fé\(gmpe ature scale use
was based on ITS-90. < /

Traceab, ﬂty e,

lg n'gis‘ur nent;y re;QIts are traceable to the
/intern Qfonaf S {vstem of units (SI) through
Natlonaf stitlte of Metrology Thailand (NIMT)

e{r:::c:ég number: TT-1013-25, Certificate
nb

\

ER-0061-25,

. Standard Temperature Probe

Model: 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 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


warakorn.pookrak
Next cal


NAC

JIRANATEE ASSOCIATES CO.,LTD.
Continuation of Certificate of Calibration Number CDT-114-68 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: 22025578.
Dimension: Diameter 3.3 mm. Length 170 mm.

Immersion Depth Standard Reading UUC Reading Error Um:ertaﬁ’itl 4
(mm) () (o) (o) (o
80 20.064 19.9 PRy, O 09\9
80 25.052 24.9 “--K 1 5\ .09
80 30.036 29.8 et/ 0.099
80 35.020 34.8 W 0.099
80 40.010 39.8 S 0.099

Immersion Depth Standard Reading Uncertainty

{mm) (°c) ("C)
110 20.064 0.099
110 25.052 0.099
110 30.036 0.099
110 35.020 P L 0.099
110 40.009 (I 0.099
;‘i -
Table 3: This equipment was connecte J tempeilature probe Model: TP3207.2, S/N: 22025039.
Dimension: Diameter 14 mm. I.ength .-
Immersion Depth _4 ' ; UUC Reading Error Uncertainty
3 - ('c) (') ("c)
V' 4
N 20.064 20.1 0.0 0.099
25.052 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

Pt
POy o AU
@  «UUC*:UnitUnder Calibration
s o W

*+*End of Certificate of Calibration***

NAC

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

Moabile: +66863999453

E-mail: jnac-calibration@jiranatee.com

Web site: www jiranatee.com

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

Temperature measurement laboratory
Calibration services department.

o \"l“l‘l

NSC—TISI—-TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificate No. : CDT-115-68

MEASUREMENT ITEM : Heat Stress Monitor

MANUFACTURER : Delta OHM

MODEL/TYPE :HD32.2

SERIAL NUMBER 122016410

ID NUMBER : NKH_FS50103

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 126 Jun 2025

MEASUREMENT DATE : 08 Jul 2025

ISSUE DATE : 08 Jul 2025 _—

ENVIRONMENTAL CONDITIONS:

Ambient condition in the laboratory are as follow:
:23.0+3.0
:55.0+£15.0

Temperature
Relative Humidity

08/07/26

NEXT CALDATE.......0.0. 0.0

'rf > ':-;' ! -, ]
O
Hbiate(ﬁ ’)

rS rawRaThachalad
%] E}l}\hm“a porn Lertsomphol

" NAC #

JIRANATEE ASSOCIATES CO.,LTD.

0 Mlggf!uangrumpal Phoommit

Page 1 of 2 Pages

Calibration procedure: \

The temperature cahbranon w one

In-House calibration % CL 001
according to compqnson method fVTth standard
digital temperaturé sindicator: Jd standard

temperature probe. Thé tem,ne ature scale use
was based on ITS-90.

Traceability: 'C’

= .Tlle ﬂgfﬁ?ﬂ'l:é enUes‘wts are traceable to the
[ intern nm' stem of units (SI) through
[ National hstiti {a of Metrology Thailand (NIMT)
A ‘Certificate number: TT-1013-25, Certificate

nnmhe er{ ER-0061-25.

““% Reference Used During Calibration:

£, Standard Temperature Probe

Y " Model: STS-100 A500, Serial No.: 667682-09,

Due date: 9 Apr 2026

2. Digital Temperature Indicator

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

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’

XV

APProved SENBEOTY: «..........cccccoicinmsinisisimimsisiisines

Mr. Parinya Boancharoen
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


NAC

JIRANATEE ASSOCIATES CO.,LTD.
Continuation of Certificate of Calibration Number CDT-115-68 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: 22025575.
Dimension: Diameter 3.3 mm. Length 170 mm.

Immersion Depth Standard Reading UUC Reading Error Uncert%h?g/_/}
(mm) ("c) (‘c) (0 ('c) -~
80 20.045 20.0 00 ef N oL 0@\9
80 25.045 25.0 00 ) 009
80 30.030 300 00}, w0099
80 35,013 34.9 i A 0.099
80 40.004 39.9 S0l 0.099

Table 2: This equipment was connected with Globe thermometer probe Mod""l':_ [p327
Dimension: Diameter 3.3 mm. Length 205 mm.

Immersion Depth Standard Reading Uncertainty
{mm) (°c) ()
110 20.046 0.099
110 25.044 0.099
110 30.030 0.099
110 35.013 - 0.099
110 40.005 0.099
A
Table 3: This equipment was connectég |i ge[nperature probe Model: TP3207.2, S/N: 22025034.
Dimension: Diameter 14 mm, Length b\
Immersion Depth UUC Reading Error Uncertainty
(mm) Q) (0 (")
20.1 0.1 0.099
24.9 -0.1 0.099
29.9 -0.1 0.099
34.7 -03 0.099
39.6 -0.4 0.099

‘_)\!_‘ '

***End of Certificate of Calibration***

NAC

JTRANATEE ASSOCIATES CO.,LTD.




Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used:

TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN) “x__\zj_/’;‘,—_
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES i%
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %7/

TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration

Lux Meter
TENMARS
TM-201L
220202430
BKK_FS1394
Used Item

17 November 2025
21 November 2025

2511-0465WSC
(23 +2) °C

(50 + 15 ) %

Condition of this result of calibration

1.Reference standards instruments :

Instrument

1) Photometry & Encorder

2) STANDARD LAMP

NSC-TISI-TIS1T02S
CALIBRATION 0008

Certificate No. : 25PH552
Page: 1 of 2

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 measurement result 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
21 November 2025

Model Serial No. Certificate No. Due Date
LMguide 9,6 m 120RC003 DL-0030-25 18 Jul 2028
OL FEL-U F-1783 TP-1013-25 30 Dec 2025
REVIEW BY ....oooiiiiiiiiiiiiiiieiie
APPROVED BY ......c..oooiiiiiiiiiiii,
NEXT CAL DATE.. 20/11/26 AAAAAAAA

o

Approved Signatory :

[ ]Phalinee Prabpaipal
[ ]Chatchawan Khunpiluek
[v/] Nuntawat Khamchai


warakorn.pookrak
Next cal


Result of calibration:-

Function : llluminance Measurement
Standard Value
(Ix)
0
15
20
50
100
150
190

Function : llluminance Measurement
Standard Value
(Ix)
200
500
1000
1500
1900

Function : llluminance Measurement
Standard Value
(Ix)
2000
3000
4000
5000

Range :
UUC* Reading
(Ix)
0.0
15.0
20.0
50.0
100.0
150.0
190.1

Range :
UUC* Reading
(Ix)
202
502
1002
1502
1902

Range :
UUC* Reading
(Ix)
2020
3020
4020
5020

(* ) Without adjustment ( ) After adjustment

200
Error
(Ix)
0.0
0.0
0.0
0.0
0.0
0.0
0.1

2000

2
20000

Error

(1x)
20
20
20
20

Cert. No.: 25PH552
Page.: 2 of 2

Uncertainty
(£1x)
0.20
0.26
0.65
1.3
2.0
2.5

Uncertainty
(£1x)
2.6
6.5
13
20
25

Uncertainty
(x1x)
26
39
52
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 %

UUC* = Unit Under Calibration.

-00o0-



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

NSC-TISI-TIS17025
TEL.0-2717-3000-29 FAX.0-2719-9484 CALISRATION 0008
Certificate of Calibration Cert.No.: 25CH1174
Page.: 10f3
Equipment : pH Meter
Manufacturer : Mettler Toledo
Model : Seven2Go S2 REVIEW BY oo
Serial No. : C236762810
ID;NoZ: e " S0113 APPROVED BY..........oooviiiiiiiininne
Condition As-Received: Used Item
Received Date : 10 October 2025
NEXT CAL DATE. ... 14/10/26
Calibration Date : 14 October 2025
Reference : 2510-0333DSC-5
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

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

Ambient Temperature : (25 £+ 2.5) °C
Relative Humidity : (50 £ 15) %
Calibration Procedure : In - house method :

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

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Calibrated by : Walalak Sirithean

Approved by : ;’ ’

Approved Signatory

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

Issue Date : 17 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
Appraval of the head of Carporate Services 3 : Equipment Calibration and Testing Services.



chutikarn.siripong
New Stamp


Cert.No.: 25CH1174
Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116  25E2743 25 Aug 2026
2) Ref. Standard Thermometer 4982054 110RC044 251708 03 July 2026

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

2. Certified Reference Materials : The measurement results are traceable to Sl through CPA chem Ltd.,

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.007 CPA chem 1114384 12 June 2027
pH 6.965 CPA chem 1066667 18 Jan 2026
pH 10.010 CPA chem 1135355 16 Aug 2026

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

Calibration Results

Function : mV Measurement

Performing standard curve by Document Process Calibrator at pH (4,7,10)

Nominal | Standard Uncertainty of Coverage
Unit Under Value | Voltage Actual Reading Measurement factor
Calibration Input
(+tmV) k
pH mV mV pH
pH Meter 4.00 177.48 177 4.00 0.58 2.00
S/N.: C236762810 7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 -178 10.00 0.58 2.00




Cert.No.: 25CH1174
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 4.01 179 0.0079 2.00
S/N.: 4440599 6.965 6.97 4 0.0099 2.00
10.010 10.01 -170 0.0085 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : InLab Expert Go-ISM
- Serial No. : 4440599
Dimension of probe
- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* -9 Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (°C) (°C) (°C) (x°C) k
25.0 25.001 25.3 0.299 0.13 2.00
45.0 45.002 454 0.398 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 %.

-00o0-




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/ PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250 b

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

Certificate of Calibration Cert.No.: 25CG3385

Equipment :
Capacity :
Serial No. :

ID. No. :

Manufacturer :
Made in :

Submitted by :

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

Calibrated by :
Approved by :
() Ponpan Paipim

(V') Chakrit Waewwanjua

Issue Date :

Page.: 1 of 2

NSC-TISI-TIS17025
CALIBRATION 0008

Burette
REVIEW BY .o.u.... 0l oLk

50 mL
& APPROVEDBY ....ooiiiiiiiie
BKK_ENO0422

. NEXT CAL DATE..... 03/09/26 ...........
Witeg
Germany

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

o

Approved Signatory

3 September 2025

The Uncertainties are for a confidence probability of approximately 85%

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-



/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 . i Page 1 of 4
Certificate of Calibration

Equipment : Chamber ( Cooling Room )
Manufacturer : KOLDTECH

REVIEW BY oo
Model : KM 320
Serial No. : TBN-1012061/05 APPROVED BY ....ooieoooeeeeeeeeeee,
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 : %‘4@ / Boonchai Suriyawong (Site Calibration Manager)

19 JUN 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-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
Relative Humidity : 55-65 %RH

Line Voltage :

..................................................................................................................................................................................................

Condition of this results of calibration :

Page 2 of 4

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 TN91-TN100 T242036
TC TYPET TN101-TNI110 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 [_] Open |:|Min D Medium I:l Max

|:l Close

Not Available

0

5. Adjustment :
( X ) without adjustment (

R A&a

Approved By.

) after adjustment

FM-TL07 102/27-03-68



©|SCG

Metrology Center
SCI ECO Services Company Limited

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

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T250873

Calibration Report

ISF
|
10A ! ]
! ! i 3A
| : :
I 16A
|
8F, : I 4F | .+
i i1 /'
: l\\ I
134 Wt 9A 12F
I ,"J """""""""
""""" 14A
! .- .
’ 1HF7; 1C ;
’ | i
V4 I
’ d !
2412 l /
| “
16E 7E/ SA
C=Centre, F=Centre of Face, A=Corner, E=CentreofEdge
1C = TNI1 12F = TN102
2A = TN92 13A = TNI103
3A = TN93 14A = TN104
4F = TN9% 15F = TNI105
5A = TN95 16E = TNI106
6A = TN96
7JF = TN97
8F = TNO98
9A = TN99
10A = TNI00
11F = TNI101

F

Rt

Approved By.

Page 3 of 4

FM-TLO07 102/27-03-68



©/SCG

Metrology Center
SCI ECO Services Company Limited

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

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T250873 Page 4 of 4
Calibration Report
Measurement Results
o
Average Standard Reading at each position ( C)
Calibration Point TN91 | TN92 | TN93 | TN94 | TN95 | TN96 | TN97 | TN98 | TN99 | TN100| TN101 | TN102
3.0 295 | 292 3.09 292 3.16 3.50 | 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

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.

R

FM-TL07 102/27-03-68




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

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

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

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

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

() Chakrit Waewwanjua

() Ponpan Paipim

(Vv/) Saithip Meangmai

Issue Date :

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

Cert.No.: 25TW101
Page.: 1 of 2

DO Meter
YSI
5000-230V

REVIEW BY' . K% ... Soade e L

09J101147 APPROVEDBY.....ooiiiiii

BKK_EN0017
20/11/26

19 May 2025 | NgxT cAL DATE.... &Y/ 117120
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

gmﬂif

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

-00o0-



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 CALIBRATION 0008

Certificate of Calibration  cert no.: 25083

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

anelid

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 85%

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.: 25LM83
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

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

UUC* : Unit Under Calibration

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

-00o-




@ISCG 0 Services w
\\ SCI ECO Services Company Limited .
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 NSGTISITIS 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. T252280 Page 1 of 4

Equipment : Chamber ( Incubator )

Manufacturer : Memmert

Model : ICP 750 } DIV Y .

Serial No. . F818.0075 DA — |
ST AL AT (9( / 1%13\‘0 ‘

Customer Code . BKK_EN0305 A

ID No. . T9571A4

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

104 Phatthanakan 40, Phatthanakan Rd.,

Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250

Customer Location I Wet Chemistry Lab 2

Date of Receipt : 17 December 2025

Calibrated By . Atiphong Rongrat ( Technician )

Approved By : M%ﬂ ___/Boonchai Suriyawong (Site Calibration Manager)
12 JAN 2076

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-TL06 102/27-03-68
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SCI ECO Services Company Limited

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

7

NSC-TISI-TIS 170258
CALIBRATION 0244

Certificate No. T252280

Equipment : Chamber (Incubator )
Date of Calibration : 23 December 2025
Environment . Temperature : 23.4-249 °C

Line Voltage : 221.4-2247 V
Relative Humidity : 55-65 %RH

Page 2 of 4

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 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.
RTD 100 ohm 31-(CH1-10) T250835
RTD 100 ohm 32-(CH1-10) T250835

DATA LOGGER 34970A T193 T250835

3. This certificate is traceable to :

Due Date
24 May 2026
24 May 2026
24 May 2026 3

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 - Minute At 20 C
Fresh Air Damper [ ]Open |:] Min [:] Medium I:] Max

D Close

Not Available

o}

5. Adjustment :

( X ) without adjustment () after adjustment

!
Approved By. M@

FM-TL07102/27-03-68
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ices Company Limited

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

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T252280
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Approved By. %’“4’@

IC = 31-CH!
2A = 31-CH2
3A = 3]-CH3
4F = 31-CH4
5A = 31-CHS
6A = 31-CH6
7F = 31-CH7
8F = 31-CHS
9A = 31-CH9
10A = 31-CHI10
IIF = 32-CH1
12F = 32-CH2

A = Corner,

3A

E = Centre of Edge

Page 3 of 4

FM-TL07 102/27-03-68
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SCI ECO Services Company Limited

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

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T252280

Measurement Results :

Page 4 of 4

Average Standard Reading at each position (OC )

Calibration Point

31-CHI1 | 31-CH2 | 31-CH3 | 31-CH4 | 31-CHS5 | 31-CH6 | 31-CH7 | 31-CHS8 | 31-CH9 |31-CH10] 32-CHI1 | 32-CH2

20

20.14 | 20.33 | 20.04 | 2035 20.03 19.87 19.92 | 20.24 | 20.29 | 20.20 19.93 19.81

Average Standard Reading at each position (OC )

Calibration Point

31-CHI1 | 31-CH2 | 31-CH3 | 31-CH4 | 31-CHS5 | 31-CHS6 | 31-CH7 | 31-CH8 | 31-CH9 |31-CH 10| 32-CH1 | 32-CH2

25

2496 | 25.23 | 25.12 25.17 | 2524 | 2499 | 25.09 | 2497 | 2527 | 25.08 25.31 25.17

Chamber (Incubator ) Temperature Distribution
. Reading (C ) Coverage
Setting ( C) Average ( C ) | Stability (x C )| Uniformity (C) | Uncertainty (+ C)
Min, Max| Average Factor k
20.0 20.0 20.09 0.10 0.41 0.38 2.02
25.0 25.0 25.13 0.10 0.37 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.

Porzo

FM-TL07 102/27-03-68




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

NSC-TISI-TIS17T025
TEL.0-2717-3000-29 FAX.0-2719-9484 CALISRATION 0008
Certificate of Calibration Cert.No.: 25CH1162
Page.: 10f 3
Equipment : pH Meter
Manufacturer : Hach
REVIEW BY oo
Model : HQ411d
Serial No. : 200100031163
ID No. : BKK_EN0342 APPROVEDBY ...,

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 :

Used Item

08 October 2025 | \ -y cap patE,... 09/10/26
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 + 2.5) °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

&”“F

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
Appraval of the head of Carporate 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
20of 3

Due Date
03 July 2026

- This measurement result is traceable to S| 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

NSC-TISI-TIS 17025

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

ALS Laboratory Group (Thailand)Co., Ltd.

104 Phatthanakarn 40,Phattanakarn Rd.,Khw
Phatthanakarn
,Khet Suan Luang,Bangkok 10250

265054

17 Jul 2025

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.

heng

REVIEWBY ..o,

APPROVED BY ..o,

NEXT CAL DATE........ 17/07/26 .

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 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 =0.00005¢g

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) Ugi(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

1000 Safety factor

10

Njwlon
FEEENE

ol

oo

0.001)

D.ﬂtl l l l l l ‘

1ES5 0.0001 2001 0.01 0 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
REVIEWBY oo
Model : UF110
APPROVED BY i
Serial No. : B423.1549 c
NEXT CAL. DATE Ob\%h ........
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)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250

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

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

REVIEWBY ..o
Memmert
WNE 29 APPROVED BY .......oooeeieeeieiaeaeeii,
L622.0282

NEXT CAL DATE....... 09/ 1 0/26 ..........
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.



chutikarn.siripong
New Stamp


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 : RegS
ID No.:
1 70RC143
R 2 2 70RC144
5(ref))
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
Calibn:ati = UU_C* UU(_3* Average* Standa_rt.:l 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
Callblzatlon Uniformity | Stability Coverage
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-




. L

BKK_ENO0451

ARCHEMICA | NEXT cAL. pATE O Jul 2p,

S— s v

Certificate of Calibration
Inuvion RFIC (ID#1238)

This certificate is to verify that instruments below are calibrated
by

Archemica International Co., Ltd.

|

C Inuvion RFIC S/N 250451022

AS-HV S/N 5303A30541

r

G

/

ALS Laboratory Group (Thailand) Co.,Ltd.

1
Y
%
.<.
< For
ARCHEMICA
S 51ei) Sunaadiviuia 10
ARDHEMICA INTERNATIONAL CO LT
| T2
]

| Operator Signature: ) Date: August 1, 2025

( Mr.Prasert Marnmard )

Application Chemist



Agilent Technologies (Thailand) Limited

&3 Agilent Technologies

U CHU LIANG BLDG. 22/F UNIT AD
968 RAMA 4 ROAD, SILOM, BANGRAK

Bangkok 10500 Thailand

Customer Contact:
ALS Laboratory Group
Ltd Head Office

(Thailand) Co

104 Phatthanakan 40 Phatthanakan Rd
Khwaeng Phatthanakan Khet Suan

TAX 1D : 0105540004859

supakwan.mak@alsglobal.com
087-622-7264

Invoice To:
ALS Laboratory Group (Thailand)
Ltd Head Office

Co

104 Phatthanakan 40 Phatthanakan Rd
Khwaeng Phatthanakan Khet Suan

Delivery Site:
ALS Laboratory Group
Ltd Head Office

(Thailand) Co

104 Phatthanakan 40 Phatthanakan Rd
Khwaeng Phatthanakan Khet Suan

Location:
Room
Bldg

Lab

Dept

Agilent Technologies (Thailand) Limited. Head Office
U Chu Liang Bldg. 22/F Unit A.D

968 Rama 4 Road, Silom, Bangrak,

Bangkok 18500 Thailand

Tax ID : 0105542068218

Page 1 of 3

BKK_ELO037

Tel. +662 637 6363

Fax: +662 632 4334

Email: cce-smt@agilent.com
Website:  www.agilent.com/chem

Customer Purchase
Order Number:

Customer Number:
70371013

Service Request:

Service Request Date:

Service Order:
6008258477

Service Confirmation:
6906892140

-REVIEWBY

Prenol

E) Nen x_.. .
sarszcuscsostosnantonss

Zancassaese

Direct Inquiries to:
Contact Name:
Contact E-mail:
Contact Telephone:
Contact Fax:

Customer Contact Center
cce-smt@agilent.com

+662 637 6363

+662 632 4334

Learn more about Agilent's Special Offers, Preducts, 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, Kiongtoey Nau
Sub-district, Wattana District, Bangkok 10110 Thailand

Acc. No: 012-4452-007 ,

THB:Krung Thai Bank PCL

Siam Square Br..416/1
Thaitand

-2 Rama | Rd.,Pathumwan, BKK 10330



Service Confirmation Number: 6906892140
Service Confirmation Date: 23.02.2026

Service Instrument;

Model Model Description Serial Number System Handle Parent Asset

Number

SYS-10- ICP-OES 5100/5110 System

5100

G8010A Agilent 5100 SVDV ICP-OES MY16010005 ICP OES 5100 SYS-10-5100
Spectrometer

G8410A SPS 4 Autosampler AU15440764 ICP OES 5100 SYS-10-5100

Service Items:

Item | Service/Part # | Description Oty Entitlement | Service Start| Service End
1000 | EOQ Enterprise Operational 1.00 Agreement |23.02.2026 | 23.02.2026
Qualification Entitlement -

100 %
covered
1010 6610030100 Bottle ICP-OES Wavecal] 1.00 Agreement
soln 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 Confirmation Number: 6306892140
Service Confirmation Date: 23.02.2026

Service Infarmation:

Prohlem Description:
TT-E0Q-10-5100-5001541158

~Perform OQ Hardware completed.
—Instrument ID: ICPOES—BKK*ELOO37.
—-Instrument Tests are all Passed.

Service Overview Code:

Reason Code: Scheduled Service
Diagnosis Code: Scheduled Service
Resolution Code: Scheduled Service

Reported Hours: Travel Hours:

25 15

Customer Field Service Customer Field Service Date:
Representative Name: Representative Signature: 23 Feh 2026

Uthai Ngamlertsirichai

(Hha N

Customer Name: Customer Signature: Date:
Pronphen Chobson 23 Feb 2026

ﬁothEh C .

Additional Comments:

Page 3 of 3



©

SCG

CEMENT-BUILDING MATERIALS

Metrological Center
SCI ECO Services Company Limited

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

Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No. T250355

Equipment
Manufacturer
Model

Serial No.
Customer Code
ID No.

Customer

Customer Location
Date of Receipt
Calibrated By
Approved By

Date of Issue

Page 1 of 6
Certificate of Calibration
: HEATING BLOCK
: Environmental Express
¢ BC 19 l It.-’;ww.r BY TQ*‘”POY‘.{\C’H
. 6974CECW3285 | ACPROVED BY ... wl V..
: BKK_EL0054 ;.Euﬁm' CAL. DATE. 2. vy v\?gﬁf .
: T5306A3 R oyl

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

104 Phatthanakan 40, Phatthanakan Rd.,

Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250
: Acid Digestion Lab

¢ 26 February 2025

: Atiphong Rongrat ( Technician )

- }w/—%f / Boonchai Suriyawong (Site Calibration Manager)

i 7 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 Metrological Center.

FM-L12 109/30-05-57



Metrological Center

S C SCI ECO Services Company Limited

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

™)

Certificate No. T250355 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
TC TYPET TN221-TN230 T240712 19 April 2025
TC TYPET TN231-TN240 T240712 19 April 2025
TC TYPET TN241-TN250 1240401 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 :
Time Constant 2 Hour 40  Minute At 95 DC
Fresh Air Damper [_] Open DMin |:| Medium D Max
|:| Close '

Not Available

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

Approved By, M

FM-L13 108/30-05-57



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

Certificate No. T250355 Page 3 of 6

Calibration Report

Holed3 Holedd Holeds Holedd Huled? Iloll:"iB
TN257 TN258 TN259 TN260 TN24I TN242 :
Holed?7 Hole38 Holed9 HoledD Holed1 : nnmz !
TN252 TN253 TN254 3 TN255 m
Holed2 Hole33 Hole3d Holeds
TN248 TN249 i TN250 H\ |
Hole28 Hole29 Hule30 ks
A ‘ |

3 y Fieit T .
TN241 TN242 ? TN243 R TN
) IIoltZl f Hole22 Hule23 k . Hole2d
r TN236 TN237
: : Halel6 / Hole17 |
 TN228 a4 TN230
; . HHole8 )0 Hoew B I Holelo
3 N g . . P i
by ¢ 3] o
" f . 3 : | _..-P % 4 '
m | ..II I'I ‘ | 1. Nz:‘
[ i X Holed

FRONT CONTROL

Approved By. % A

FM-L13 108/30-05-57



SCG

CEMENT-BUILDING MATERIALS

L

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 04,85 95.37 95.03 95.25 95.52 94,75
9§ Min 94,17 94.66 94.38 94.63 94.87 94.12
Average 94.51 95.02 94,70 94,94 95.20 94.43
R2 Hole7-Holel2 TN227 TN228 TN229 TN230 TN231 TN232
Max 94.71 94.56 94,79 95.32 95.44 95.06
Min 94.05 93.88 94.10 94.65 94.90 94.65
Average 94.38 94,22 94.44 94.99 95.17 94 .85
R3 Hole13-Holel8 TN233 TN234 TN235 TN236 TN237 TN238
Max 95.26 95.43 95.40 95.71 95.41 95.06
Min 94.54 94.64 94.71 95.10 94.86 94.42
Average 94.90 95.03 95.06 95.41 95.13 94.74
R4 Holel9-Hole24 TN239 TN240 TN241 TN242 TN243 TN244
Max 95.13 95.06 95.68 96.16 95.35 95.80
Min 94.39 94.43 94.86 95.51 94.88 95.12
Average 94.76 94.75 95.27 95.83 95.12 95.46
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-Holed8 TN243 TN244 TN245 TN246 TN247 TN248
Max 95.84 95.87 95.44 95.72 95.65 95.75
Min 95.06 95.10 94.60 94,95 94.87 94.98
Average 95.45 95.48 95.02 95.34 95.26 95.36

Vi
Approved By, M

FM-L13 108/30-05-57
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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 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 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
I 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
[ R5 Hole25-Hole30 TN245 TN246 TN247 TN248 TN249 TN250
Max 105.62 105.54 105.52 105.75 105.97 105.69
Min 105.45 105.35 105.31 105.57 105.81 105.49
Average 105.53 105.44 105.41 105.66 105.89 105.59
R6 Hole31-Hole36 TN251 TN252 TN253 TN254 TN255 TN256
Max 106.19 106.34 106.47 105.96 105.76 105.35
Min 106.02 106.16 106.31 105.77 105.58 105.18
Average 106.10 106.25 106.39 105.87 105.67 105.27
R7 Hole37-Holed2 TN257 TN258 TN259 TN260 TN241 TN242
Max 106.21 105.59 105.45 105.36 106.08 106.09
Min 106.04 105.42 105.28 105.20 105.90 105.92
Average 106.12 105.51 105.37 105.28 105.99 106.00
R8 Holed3-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. %’4\1‘

FM-L13 108/30-05-57
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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. T250355

Measurement Results:

Calibration Report

Page 6 of 6

HEATING BLOCK Temperature Distribution
Reading (°C)
Setting (oC ) Stability (tuC) 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 & which for a t-distribution,

providing a level of confidence of approximately 95 % .

Approved By.

LA

FM-L13 108/30-05-57



Agilent Technologies

BKK_EL0043

Agilent Technologies (Thailand) Limited Tel. +662 637 6363

U CHU LIANG BLDG. 22/F UNIT A.D Fax: +662 632 4334

968 RAMA 4 ROAD, SILOM, BANGRAK Email: cce-smt@agilent.com
Bangkok 10500 Thailand Website:  www.agilent.com/chem

Customer Contact:
ALS Laboratory Group (Thailand)
Ltd Head Office

Co

104 Phatthanakan 40 Phatthanakan Rd
Khwaeng Phatthanakan Khet Suan

TAX D : 0105540004859

Chanattagarn.Imchom@alsglobal.com
27603068

Invoice To:
ALS Laboratory Group
Ltd Head Office

(Thailand) Co

104 Phatthanakan 40 Phatthanakan Rd
Khwaeng Phatthanakan Khet Suan

Delivery Site:
ALS Laboratory Group
Ltd Head Office

(Thailand) Co

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 ID : 0105542068218

Page 1 of 3

SERVICE REPORT

Customer Purchase
Order Number:

Customer Number:
70371013

Service Request: Service Request Date:

Service Confirmaﬁon:
6906615981

Service Order:
6007607368

Direct Inquiries to:
Contact Name:
Contact E-mail:

Customer Contact Center
cce-smt@agilent.com

Contact Telephone: +662 637 6363
Contact Fax: +662 632 4334
{neviewsy | Mdnalee K
PR
+"ROVED BY gﬂm ﬁxx N

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

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

ORIGINAL



Service Confirmation Number: 6906615981
Service Confirmation Date: 03.10.2025

Service Instrument:

Model Model Description Serial Number System Handle Parent Asset
Number o
SYS-IM- ICPMS 7900 System
7900 S .
G8410A | SPS 4 Autosampler AU15430722 | ICP MS 7900 SYS-IM-7900
G8411A ISIS 3 for Agilent JP15510227 ICP MS 7900 SYS-IM-7900
7850/7900/8900 ]
G3292A PSC 6106T Chiller 2U15A1948 ICP MS 7900 SYS-IM-7900
G8403A Agilent 7900 ICP-MS JP15471169 ICP MS 7900 | SYS-iM-7900
Service Items:
' _Item | Service/Part # | Description Oty | Entitlement | Service Start Service End ‘
1000 | EOQ Enterprise Operational 1.00 | Agreement |03.10.2025 |03.10.2025 ‘
Qualification Entitlement - [
100 %
- |l covered _ ’
1010 | 5185-5850 ICP-MS Checkout 1.00 Agreement i
Solutions Entitlement -
100 %
- _ | covered |

Additional Information:

Page 2 of 3



Service Information:

Service Confirmation Number: 6906615981

Service Confirmation Date: 03.10.2025

.Problem Description:
"WU-EQQ-IM-7900-5001413366

Ser\;ice Provided:

Perform 0Q hardware control. Test logon , tune , BG and stability.
Test 0Q control of instrument ICPMS=BKK_EL0043
After done the instrument test all pass.

Service Overview Code:

Reason Code: Scheduled Service
Diagnosis Code: Scheduled Service
Resolution Code: Scheduled Service

Reported Hours:
5.0

Travel Hours:

| Customer Field Service
Representative Name:
Panthep Kurasathain

Customer Name:
Anchalee Khamjan

hncholee K

iddition;l Comments:

Page 3 of 3

1.5
Customer Field Service Date:
Representative Signature: 03 Oct 2025
Customer Signature: Date:

03 Oct 2025
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| REVIEW BY QYM\W\T .............

| APPROVED BY %Zl/"“

° ¥

® o Scientist

T T T P

L M W D T

® Instrument Nl:XT CAL. DATE _SJr \’\ \\ ‘10‘1@
Performance Verification Certlficate
for Mercury Analyzer
PRODUCT ID Quicktrace M-8000 , Teledyne Leeman Labs
Equipment ID BKK_EL0128 Mercury Analyzer
S/N: US22133002
BKK_EL0129 Autosampler
S/N: 052222A560
Customer Name ALS Laboratory Group (Thailand) Co., Ltd.
Address 104 Soi Pattana 40, Pattana Rd. Suan Luang, Suan Luang
Bangkok 10250 Thailand
Date of Qualified November 27, 2025
Next Due date November 27, 2026
This certifies for products which was performed in acceptable criteria specifications
Autosampler & Sample Introduction PASSED
Analyzer PASSED
Gas Liquid Separator & Dryer PASSED
CVAFS Detector PASSED
Electronics/Mechanical PASSED
Data station/PC PASSED
Analytical test PASSED
Provided by

Scientist Instrument Co.,Ltd.
113 Soi Ekachai 44, Ekachai Road

Khlong Bang Phran, Bangbon
Bangkok 10150 Thailand

Certified by ..o
Thunraphol Sakdayos

Service Engineer
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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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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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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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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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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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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...
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31
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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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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...



- o -

o
(4

=]

ATuane

i i o, 3
HILATIEN

49

50

51

52
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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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63

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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85

86

87

88

89

90

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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98

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

102

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
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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...
- alo -

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.
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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!™"
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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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15

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™”!
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19 378019
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A1AUN

A15uaNY

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...
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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™”




dduil GREFURNTAY BIATIN

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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