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Calibrated Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Next Cal
Date (Months)

Ambient Total Suspended Particulate High Volume RYG_FS0395 - - On site Calibration

Ambient Total Suspended Particulate High Volume RYG FS0662 - - On site Calibration

Ambient Total Suspended Particulate High Volume RYG_FS0182 - - On site Calibration
Ambient Total Suspended Particulate Digital Balance RYG_EN0001 20-Feb-25 20-Feb-26 12
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0551 3-Jul-25 3-Jan-26 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0535 3-Jul-25 3-Jan-26 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0461 3-Jul-25 3-Jan-26 6
Ambient Total Hydrocarbon DRYCAL FLOWMETER RYG_FS0208 27-Jan-25 26-Jan-26 12
Ambient Total Hydrocarbon DRYCAL FLOWMETER BKK_FS0614 9-Sep-24 9-Sep-25 12
Ambient Total Hydrocarbon DRYCAL FLOWMETER BKK FS0614 10-Sep-25 9-Sep-26 12
Ambient Total Hydrocarbon Total Hydrocarbon Analyzer RYG_EN0038 6-Mar-25 6-Mar-26 12
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0087 7-Oct-24 7-Apr-26 18
Stack (CEMs)  |Oxides of Nitrogen Analyzer , System calibration, Stan - - - -
Stack (CEMs)  [Oxygen Analyzer , System calibration, Stan - - - -
Stack Acrylic Acid Console Control Unit RYG_FS0315 10-Jul-25 10-Jan-26 6
Stack Acrylic Acid Pitot Tube RYG_FS0320 10-Jul-25 10-Jan-26 6
Stack Acrylic Acid Pitot Tube RYG_FS0321 10-Jul-25 10-Jan-26 6
Stack Acrylic Acid DRYCAL FLOWMETER RYG_FS0208 27-Jan-25 26-Jan-26 12
Stack Acrylic Acid DRYCAL FLOWMETER BKK_FS0614 9-Sep-24 9-Sep-25 12
Stack Acrylic Acid Air Sampling Pump RYG _FS0101 7-Jul-25 7-Oct-25 3
Stack Acrylic Acid HPLC BKK_FL0034 6-Jan-25 6-Jan-26 12
Stack Methyl Methacrylate Console Control Unit RYG _FS0315 10-Jul-25 10-Jan-26 6
Stack Methyl Methacrylate Pitot Tube RYG_FS0320 10-Jul-25 10-Jan-26 6
Stack Methyl Methacrylate Pitot Tube RYG FS0321 10-Jul-25 10-Jan-26 6
Stack Methyl Methacrylate DRYCAL FLOWMETER RYG_FS0208 27-Jan-25 26-Jan-26 12
Stack Methyl Methacrylate DRYCAL FLOWMETER BKK_Fs0614 9-Sep-24 9-Sep-25 12
Stack Methyl Methacrylate Air Sampling Pump RYG_FS0102 6-Jul-25 6-Oct-25 3
Stack Methyl Methacrylate GC-MSD BKK_EN0410 9-May-25 9-May-26 12
Stack Toluene Console Control Unit RYG_FS0315 10-Jul-25 10-Jan-26 6
Stack Toluene Pitot Tube RYG_FS0320 10-Jul-25 10-Jan-26 6
Stack Toluene Pitot Tube RYG_FS0321 10-Jul-25 10-Jan-26 6
Stack Toluene DRYCAL FLOWMETER RYG_FS0208 27-Jan-25 26-Jan-26 12
Stack Toluene DRYCAL FLOWMETER BKK_FS0614 9-Sep-24 9-Sep-25 12
Stack Toluene Air Sampling Pump RYG _FS0101 7-Jul-25 7-Oct-25 3
Stack Toluene GC-MSD BKK_EN0410 9-May-25 9-May-26 12
Stack Methanol Console Control Unit RYG_FS0315 10-Jul-25 10-Jan-26 6
Stack Methanol Pitot Tube RYG_FS0320 10-Jul-25 10-Jan-26 6
Stack Methanol Pitot Tube RYG_FS0321 10-Jul-25 10-Jan-26 6
Stack Methanol DRYCAL FLOWMETER RYG_FS0208 27-Jan-25 26-Jan-26 12
Stack Methanol DRYCAL FLOWMETER BKK_FS0614 9-Sep-24 9-Sep-25 12
Stack Methanol Air Sampling Pump RYG_FS0102 6-Jul-25 6-Oct-25 3
Stack Methanol GC-FID BKK_EN0126 22-Oct-24 22-Apr-26 18
Stack Total Suspended Particulate Console Control Unit RYG_FS0315 10-Jul-25 10-Jan-26 6
Stack Total Suspended Particulate Pitot Tube RYG_FS0320 10-Jul-25 10-Jan-26 6
Stack Total Suspended Particulate Pitot Tube RYG_FS0321 10-Jul-25 10-Jan-26 6
Stack Total Suspended Particulate Digital Balance RYG_EN0003 20-Feb-25 20-Feb-26 12
Workplace Acrylic Acid DRYCAL FLOWMETER RYG_FS0208 27-Jan-25 26-Jan-26 12
Workplace  |Acrylic Acid DRYCAL FLOWMETER BKK_Fs0614 9-Sep-24 9-Sep-25 12
Workplace Acrylic Acid DRYCAL FLOWMETER BKK_FS0614 10-Sep-25 9-Sep-26 12
Workplace  |Acrylic Acid HPLC BKK_FL0034 6-Jan-25 6-Jan-26 12
Workplace Methyl Metacrylate DRYCAL FLOWMETER RYG_FS0208 27-Jan-25 26-Jan-26 12
Workplace Methyl Metacrylate DRYCAL FLOWMETER BKK_Fs0614 9-Sep-24 9-Sep-25 12
Workplace Methyl Metacrylate DRYCAL FLOWMETER BKK_FS0614 10-Sep-25 9-Sep-26 12
Workplace Methyl Metacrylate GC-MSD BKK_EN0410 9-May-25 9-May-26 12
Workplace Methanol DRYCAL FLOWMETER RYG_FS0208 27-Jan-25 26-Jan-26 12
Workplace Methanol DRYCAL FLOWMETER BKK_Fs0614 9-Sep-24 9-Sep-25 12
Workplace Methanol DRYCAL FLOWMETER BKK_FS0614 10-Sep-25 9-Sep-26 12
Workplace Methanol GC-FID BKK_EN0126 22-Oct-24 22-Apr-26 18

alsglobal.com
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Calibrated Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Next Cal
Date (Months)
Workplace  [Total Hydrocarbon DRYCAL FLOWMETER RYG_FS0208 27-Jan-25 26-Jan-26 12
Workplace  |Total Hydrocarbon DRYCAL FLOWMETER BKK_FS0614 9-Sep-24 9-Sep-25 12
Workplace Total Hydrocarbon DRYCAL FLOWMETER BKK_FS0614 10-Sep-25 9-Sep-26 12
Workplace Total Hydrocarbon Total Hydrocarbon Analyzer RYG_EN0038 6-Mar-25 6-Mar-26 12
Workplace  |Toluene DRYCAL FLOWMETER RYG_FS0208 27-Jan-25 26-Jan-26 12
Workplace  |Toluene DRYCAL FLOWMETER BKK_FS0614 9-Sep-24 9-Sep-25 12
Workplace Toluene DRYCAL FLOWMETER BKK_FS0614 10-Sep-25 9-Sep-26 12
Workplace  [Toluene GC-MSD BKK_EN0410 9-May-25 9-May-26 12
Noise Leq 24 hrs Sound Calibrator RYG_FS0496 19-Mar-25 19-Mar-26 12
Noise Leqg 24 hrs Sound Level Meter RYG_FS0017 27-Jan-25 27-Jan-26 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0018 21-Jan-25 21-Jan-26 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0019 21-Jan-25 21-Jan-26 12
Noise Leq 12 hrs Sound Calibrator RYG_FS0216 22-Oct-24 22-Oct-25 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0025 21-Jan-25 21-Jan-26 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0026 27-Jan-25 27-Jan-26 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0027 21-Jan-25 21-Jan-26 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0304 18-Aug-25 17-Aug-26 12
Noise Leqg 12 hrs Sound Level Meter RYG _FS0381 9-Oct-24 9-Oct-25 12
Noise Leq 12 hrs Sound Level Meter RYG_Fs0384 9-Oct-24 9-Oct-25 12
Noise Leqg 12 hrs Sound Level Meter RYG_FS0386 9-Oct-24 9-Oct-25 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0389 27-Jan-25 26-Jan-26 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0437 11-Dec-24 11-Dec-25 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0438 30-Oct-24 30-Oct-25 12
Noise Leqg 12 hrs Sound Level Meter RYG_FS0439 9-Oct-24 9-Oct-25 12
Noise Leq 12 hrs Sound Calibrator RYG_FS0496 19-Mar-25 19-Mar-26 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0389 27-Jan-25 26-Jan-26 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0432 27-Jan-25 26-Jan-26 12
Noise Noise Dose, TWA Dose Badge Reader RYG _FS0210 12-Feb-25 11-Feb-26 12
Noise Noise Dose, TWA Dosemeter RYG_FS0582 16-Sep-24 16-Sep-25 12
Noise Noise Dose, TWA Dosemeter RYG_FS0583 16-Sep-24 16-Sep-25 12
Noise Noise Dose, TWA Dosemeter RYG_FS0584 16-Sep-24 16-Sep-25 12
Noise Noise Dose, TWA Dosemeter RYG_FS0585 16-Sep-24 16-Sep-25 12
Noise Noise Dose, TWA Dosemeter RYG_FS0586 16-Sep-24 16-Sep-25 12
Noise Noise Dose, TWA Dosemeter RYG_FS0587 16-Sep-24 16-Sep-25 12
Noise Noise Dose, TWA Dosemeter RYG_FS0588 16-Sep-24 16-Sep-25 12
Noise Noise Dose, TWA Dosemeter RYG_FS0589 16-Sep-24 16-Sep-25 12
Rayong Lab pH at 25 °c pH Meter RYG_ENO0152 18-Jun-25 18-Dec-26 18
Rayong Lab  |BOD DO meter with Sensor RYG_EN0032 20-Jan-25 20-Jul-26 18
Rayong Lab  |BOD Incubator RYG_ENO154 1-Nov-24 1-May-26 18
Rayong Lab  |COD Spectrophotometer RYG_EN0037 18-Mar-25 18-Sep-26 18
Rayong Lab  |Total Suspended Solids Electronic Balance RYG_ENO163 20-Feb-25 20-Feb-26 12
Rayong Lab  [Total Suspended Solids Chamber (Oven) RYG_EN0012 10-Sep-25 10-Mar-27 18
Rayong Lab | Total Dissolved Solids 180°C Electronic Balance RYG_ENO163 20-Feb-25 20-Feb-26 12
Rayong Lab  |Total Dissolved Solids 180°C Chamber (Oven) RYG_EN0012 10-Sep-25 10-Mar-27 18
Rayong Lab  |Oil & Grease Electronic Balance RYG_EN0003 20-Feb-25 20-Feb-26 12
Rayong Lab  |Oil & Grease Liquid Bath (Water) RYG_EN0220 27-Nov-25 27-Nov-26 12
Rayong Lab  |Temperature pH meter RYG_FS0596 25-Jun-25 25-Jun-26 12
Rayong Lab  |Sulfate Spectrophotometer RYG_EN0037 18-Mar-25 18-Sep-26 18
Rayong Lab  |Residual Free Chlorine Chamber (Cold Room) RYG_ENO184 27-Nov-25 27-May-27 18

alsglobal.com



High Volume Air Sampler Calibration Worksheet

Project Site : Thai MMA Co. Ltd Barometric Pressure (mm Hg) : 758.1
Calibrate Location : SCG site 3 Temperature ( °C) : 29.6
Calibrate Date : 8-Sep-25 High Volume ID : RYG_FS0395
CalibrationSheet No.: C-080925-RYG_FS0395 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0206 High Volume S/N : 5692
Calibrator Model : TE-5028A Calibrator Slope : 1.48469
Calibrator S/N: 1543 Calibrator Intercept : -0.02523
Test No. Delta H,0 Qsta I': Chart Linear Regression
(inch) (m°/min) (CFM)

1 2.7 1.1221 40 [slope: 31.9135

2 37 1.3093 46 Intercept: 4.0116

3 4.6 1.4570 50 Correlation Coefficient : 0.9986

4 5.4 1.5765 54

5 6.6 1.7402 60

1 (CFM)
65.4
y=31.913x + 4.0116
0.0 T T T
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
Calibrated by Approved by :

( Mr. Santi Chaichana)

RYG Field Services Scientist (2)

( Mr. Supot Salamteh )
Field Services Section Head

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



High Volume Air Sampler Calibration Worksheet

Project Site : Thai MMA Co. Ltd Barometric Pressure (mm Hg) : 758.1
Calibrate Location : Januasuny Temperature ( °C) : 29.6
Calibrate Date : 8-Sep-25 High Volume ID : RYG_FS0662
CalibrationSheet No.: C-080925-RYG_FS0662 High Volume Model : TE-5009X
Calibrator ID: RYG_FS0206 High Volume S/N : 6259
Calibrator Model : TE-5028A Calibrator Slope : 1.48469
Calibrator S/N: 1543 Calibrator Intercept : -0.02523
Test No. Delta H,0 Qsta I': Chart Linear Regression
(inch) (m°/min) (CFM)

1 2.6 1.1016 40 [slope: 32.1006

2 3.6 1.2918 46 Intercept : 4.4485

3 4.4 1.4255 50 Correlation Coefficient : 0.9985

4 5.3 1.5621 54

5 6.4 1.7140 60

1 (CFM)
65.4
y =32.101x + 4.4485
0.0 T T T
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
Calibrated by Approved by :

( Mr. Santi Chaichana)

RYG Field Services Scientist (2)

( Mr. Supot Salamteh )
Field Services Section Head

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



High Volume Air Sampler Calibration Worksheet

Project Site : Thai MMA Co. Ltd Barometric Pressure (mm Hg) : 758.1
Calibrate Location : 55. 01U UATNG Temperature ( °C) : 29.6
Calibrate Date : 8-Sep-25 High Volume ID : RYG_FS0182
CalibrationSheet No.: C-080925-RYG_FS0182 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0206 High Volume S/N : 5335
Calibrator Model : TE-5028A Calibrator Slope : 1.48469
Calibrator S/N : 1543 Calibrator Intercept : -0.02523
Test No. Delta H,0 Qsta I': Chart Linear Regression
(inch) (m°/min) (CFM)

1 2.6 1.1016 40 | Slope: 29.9850

2 3.6 12918 46 Intercept : 6.9488

3 4.5 1.4413 50 Correlation Coefficient : 0.9983

4 5.5 1.5908 54

5 6.7 1.7532 60

1 (CFM)
65.4
y =29.985x + 6.9488
0.0 T T T
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
Calibrated by Approved by :

( Mr. Santi Chaichana)

RYG Field Services Scientist (2)

( Mr. Supot Salamteh )
Field Services Section Head

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



Accredited by

NSC-TISI-TIS 17025

Calibration 0426

Calibration certificate

Calibration Certificate No. 25BKL0001

Object

Manufacturer

Type

Serial | QM Ident. no.

Customer

Order no.

Number of pages

Date of calibration

Electronic non-automatic weighing instrument

Sartorius

LA130S-F

25409664 | RYG_ENO0001

ALS Laboratory Group (Thailand) Co.,Ltd.

Branch)

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

2230

20 Feb 2025

(Rayong

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.

REVIEW BY
beng,

APPROVED

NEXT CAL DATE....... 0

BY. ..o

20/02/26

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 06 Mar 2025

Approval of the Calibration Certificate

o,

Mr. Chonchai Inthana

Person in charge

Kachen Lalee

Sartorius (Thailand) Co., Ltd.

129 Rama 9 Road, Huaykwang

10310 Bangkok

Version

Verical®

6.5

Page 114



Calibration certificate No.: 25BKL0001

Calibration Certificate

Calibration object

Single range instrument

Model LA130S-F

Serial Number 25409664

QM Ident. no | Inventory no. RYG_ENO0001 | ---

Maximum capacity (Max. load) 150.0000 g

Measured range 150.0000 g

Scale interval 0.0001 g

Place of calibration

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

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

Calibration procedure

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

Test equipment

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

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

Verical®
Version 6.5

Page

2|4



Calibration certificate No.: 25BKL0001

Calibration Certificate

Adjustment Status

The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions

Date of calibration

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

Comments

20 Feb 2025

245°C|1.0K

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

Humidity 58.0 %RH.

Measurement results | Measurement uncertainties

Repeatability

Eccentricity

Test load (nominal): 10 g | 100 g Test load (nominal): 509
10g9g 100 g Center 50.0000 g
1 10.0000 g 100.0000 g Front left 50.0001 g
2 9.9999 g 100.0000 g Back left 50.0000 g
3 10.0000 g 99.9999 g Back right 49.9999 g
4 10.0000 g 100.0000 g Front right 50.0001 g
5 10.0000 g 99.9999 g Maximum deviation from centric loading indication
6 9.9999 g 99.9999 g |Alecc| max = 0.0001 g
7 10.0000 g 100.0000 g
8 10.0000 g 100.0000 g
9 10.0000 g 100.0000 g
10 10.0000 g 100.0000 g
s =0.00004 g s =0.00005g
Error of indication
Testload Indication Error Expansion factor Uncertainty Uncertainty relative
L 1 E k U(E) Urel(E)
0.0100 g 0.0100 g 0.0000 g 2.00 0.00012 g 1.2 %
0.0500 g 0.0500 g 0.0000 g 2.00 0.00013 g 0.25 %
0.1000 g 0.1000 g 0.0000 g 2.00 0.00013 g 0.13 %
0.5000 g 0.5000 g 0.0000 g 2.00 0.00013 g 0.026 %
1.0000 g 1.0000 g 0.0000 g 2.00 0.00013 g 0.013 %
2.0000g 2.0000g 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 0.00069 %
100.0000 g 100.0000 g 0.0000 g 2.00 0.00021 g 0.00021 %
150.0000 g 149.9999 g -0.0001 g 2.00 0.00028 g 0.00019 %
Maximum error of indication |[Elmax = 0.0001 g
Urel(E) is the quotient of U(E) and test load L. The uncertainty of measurement U(E) is valid only if error E is considered. You will find reference notes on the
Retorence note: The reporied oxpanded uncertainty of measurment o stated a4 1he Siandard unceriainty of meacurement multiplied by the documented
Expansion factor, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range.
End of calibration certificate
Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 3|4



Interpretation of measurement results | Appendix to the calibration certificate

Uncertainty of measurement in use

Device adjusted before measurement 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 +3.96-10°°- R

Reference note: The current uncertainty of measurement is calculated by entering of the reading R into this formula. In relation to this, there is no need for a
correction of the indication error. The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied with 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% 1.5000 g 0.00014 g 0.0091 %

25 % 37.5000 g 0.00028 g 0.00074 %

50 % 75.0000 g 0.00043 g 0.00057 %

75 % 112.5000 g 0.00058 g 0.00051 %

100 % 150.0000 g 0.00072 g 0.00048 %

Graphic realization of the relative uncertainty of measurement | process accuracy

Safety factor
10

Njw o
FEEENE

Displayed example

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

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



MULTIPOINT CALIBRATION REPORT

Calibration Date 3-Jul-25 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. USAOEAGK Equipment ID RYG_FS0551
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.00 -1.00 -1.00 101.30 1.30 1.30
2 200.00 198.70 -1.30 -0.65 201.00 1.00 0.50
3 300.00 298.40 -1.60 -0.53 301.20 1.20 0.40
4 400.00 398.50 -1.50 -0.38 401.30 1.30 0.33
AVERAGE (%) -0.49 0.52

400

300

200

100

100

200

300

Ideal

—o— Actual NO

—i— Actual NOx

400

Calibrated By

( Mr.Jirawut

Sakarn )

Field Environmental Scientist (3)

( Mr.Sarayuth

Approved By

Jittranont )

Assistant General Manager

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

ALS Laboratory Group
ISSUE DATE: 02/04/12




MULTIPOINT CALIBRATION REPORT

Calibration Date 3-Jul-25 Equipment Name NOx Analyzer
Manufacturer Teledyne API Model T200
Serial No. 7239 Equipment ID RYG_FS0535
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.80 -0.20 -0.20 101.00 1.00 1.00
2 200.00 198.30 -1.70 -0.85 201.30 1.30 0.65
3 300.00 298.50 -1.50 -0.50 301.20 1.20 0.40
4 400.00 398.70 -1.30 -0.33 401.30 1.30 0.33
AVERAGE (%) -0.36 0.50
400

300

200

100

0 T T T T T T

0 100 200 300

Ideal —e—Actual NO —®— Actual NOx

400

Calibrated By

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

( Mr.Sarayuth
Assistant General Manager

Approved By

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

Jittranont )

ALS Laboratory Group
ISSUE DATE: 02/04/12




MULTIPOINT CALIBRATION REPORT

Calibration Date 3-Jul-25 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. T95HWMA41 Equipment ID RYG_FS0461
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 98.70 -1.30 -1.30 100.10 0.10 0.10
2 200.00 201.00 1.00 0.50 201.00 1.00 0.50
3 300.00 298.70 -1.30 -0.43 302.10 2.10 0.70
4 400.00 398.40 -1.60 -0.40 401.60 1.60 0.40
AVERAGE (%) -0.31 0.36

400

300

200

100

100

200

300

Ideal

—o— Actual NO

—i— Actual NOx

400

Calibrated By

( Mr.Jirawut

Sakarn )

Field Environmental Scientist (3)

( Mr.Sarayuth

Approved By

Jittranont )

Assistant General Manager

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

ALS Laboratory Group
ISSUE DATE: 02/04/12




INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

Page 1/3

Customer
Name
Address

Bangkok 10250

Unit Under Calibration Details

Measurement Item : Air Flow Meter
Manufacturer : Mesa Labs
Model 1 200-510L
Serial Number 1 130027

ID : RYG_FS0208

Location of Calibration
Calibration Environment and Details
Temperature :23°C+£3°C
Humidity

Barometric Pressure
Received Date : 21 January 2025
Calibration Date : 27 January 2025

Calibration Procedure

Certificate of Calibration

: ALS Laboratory Group Thailand Co., Ltd.

: LAB 4 AIR VELOCITY METER

1 55 %RH +20 %RH

: 1013 hPa + 10 hPa

: 104 Soi Phatthanakan 40, Phatthanakan Road, Suan Luang,

Sensor Serial Number :

Instrument Status

Accuracy

Sensor Model :

Certificate No : 25-AFM-023

Request No : Req-2025-0169

: 1% of Reading

: Used

REVIEW BY

APPROVED BY ..o,

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

: In-house method CP-AFM-01 by Comparison technique with Standard Primary Flow Calibrator

Due Calibration

Reference Standard Model Serial Number Traceble
Air Flow Meter Gilibrator 3 Low flow 18501010006 Sensidyne 6 August 2025
Air Flow Meter Gilibrator 3 Standard flow 19031011003 Sensidyne 2 August 2025
Temperature meter GT 11 08000057 Qreborn 1 March 2025
Pressure meter CPG2400 41000KDU/651882 TPA 21 October 2025

Traceability :

This Certificate is traceable to SI Unit through Sensidyne A2LA Accreditation No. 3943.01

Note :

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

approximately 95 %.

Calibration By :

Mr. Noppadon Luangart

Service Calibration Engineer

Issue Date :

Approved By :

Mr. Pacit Mathavorn
Calibration Engineer Supervisor

27 January 2025

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

FM-708-AFM-01 Rev.04 Issue date 17/6/24
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO.
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

Page 2/3
Certificate No : 25-AFM-023
Request No : Req-2025-0169
Result of Calibration : Without Adjustment
Temperature Pressure STD uucC Error Uncertainty MPE
Result

‘o (kPa) (cc/min) (cc/min) (cc/min) (cc/min) | (cc/min)

22.50 100.90 20 19.854 -0.1 1.3 0.2 Pass1

22.50 100.90 50 49.732 -0.3 3.3 0.5 Pass1

22.60 100.90 101 100.77 -0.2 2.8 1.0 Pass1

22.70 100.90 151 150.23 -0.8 4.2 1.5 Pass1

22.70 100.90 201 200.39 -0.6 5.6 2.0 Pass1

22.70 100.90 301 300.69 -0.3 8.4 3.0 Pass1

22.80 100.90 400 402.96 3.0 11 4.0 Pass1

23.10 100.90 500 504.62 4.6 7.2 5.0 Pass1
Note STD : Standard UUC : Unit Under Calibration

- UUC Reference Condition : At atmospheric pressure and room temperature condition

- Flow Rate was corrected for non-standard operating condition by using equation :

PIE TJII.EHS
Qmeas = Qref X f X—

Pres Tres
where Q= Flow Rate P = Absolute Pressure T = Absolute Temperature
Meas = Measurement Condition ref = Standard Condition

* Indicates non accredited
MPE = Maximum Permissible Error (Specified in Manufacturer's Specifications)

N/A = Not Aavailable, Customer does not require a statement of conformity.

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

FM-708-AFM-01 Rev.04 Issue date 17/6/24



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO.
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140
Page 3/3

Certificate No : 25-AFM-023

Request No : Req-2025-0169

Decision Rule for Statements of Conformity

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

on the Reporting of Compliance with Specification as following Fig. and statements
Pass = The measurement result plus the expanded uncertainty with a 95% coverage probability were within the limit.
1
Pass = The measurement result was within the limit. However, a portion of the expanded uncertainty of measurement at 95% exceeds the limit.

1
Fail = The measurement result was out of the limit. However, a portion of the expanded uncertainty of measurement at 95% is within the limit.

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

End of Certificate

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

FM-708-AFM-01 Rev.04 Issue date 17/6/24
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N%C TEST REPORT

PHRAMATEYN ARSI £708 1 11y

CUSTOMER NAME : ALS Laboratory Group (Thailand) Co., Ltd. [U3¥¥ Lauealed uauesves nfu (Usuwelve) $1in]
EQRIPMENT NAME : THC Analyzer
MANUFACTURER : HORIBA MODEL : APHA-370 |SERIAL NO . U430GTHB
STANDARD GAS CONCENTRATION (PPM) (CH4) : 506.1 PPM CYLINDER NO . CC734373
CYLINDER PRESSURE (pslg) : 1,600 PSI CERTIFIED DATE : 12/05/2020
CERTIFIED BY : AIRGAS EXPIRED DATE 1 12/05/2028
TEST RESULTS
TEST RESULTS
POINT NO
IDEAL  |ACTUAL CH4| ERROR CH4 |otrror cHa] ACTUAL THC{ERROR THC|%ERROR THC
ZERO 0.00 0.00 0.00 - 0.00 0.00 -
1 10.00 10.05 0.05 0.50 10.05 0.05 0.50
2 20.00 20.10 0.10 0.50 20.12 0.12 0.60
3 30.00 30.29 0.29 0.97 30.27 0.27 0.90
q 40.00 40.01 0.01 0.02 40.02 0.02 0.05
AVERAGE (%) 0.50 0.51
PPM
50
—&— [DEAL
40
B ACTUAL CH4

30 ¥
/ A ACTUAL THC
20
| / Linear (ACTUAL
THO)
10 P

0 : . ; ; PRI REVIEW BY \mmgu?
0.00 10.00 20.00 30.00 40.00 50.00 B jfiii/”“
APPROVEDIBY  cooeeomeereseesrerens
Exr o oare 6105102
CALIBRATED BY :.... %’7‘/"7 ............ GRo | — JDATE oo b /5 Jee
=~
SRS o NAC 6/ /68

CHECKED BY ovcesesi ittt SRS sl oL, L pannswacslovenst avosmermscssnos s

doanisdoyavisdumadiadianta : imihidheuinisudanisue , Ins 02-868-0812 # 15,16, E-Mail : Engineer@jiranatee.com

Wil 63/16-15,67/35-36 musamsinua 7,7/1 wnsfavimas iwauisnenlug) nganms 10600 Tns 02-8680812-13 Tnsens 02-868-1889

FO-ERL206 RO1/22-10 14



CHECK LIST

CUSTOMER NAME

: ALS Laboratory Group (Thailand) Co,, Ltd. [U3¥% toueated wauasmes nfu (Ussmnelve) $1iia]

EQUIPMENT NAME

: THC Analyzer

MANUFACTURER

: HORIBA

MODEL : APHA-370

SERIAL NO. : U430GTHB

TEST VALUES

NO. | THC Analyzer ( APHA - 370 ) UNIT BEFORE AFTER
1 |Signal (CH4) mv 35.50 35.40
2 |Signal ( THC) mv 38.40 50.10
Temp °C, Standard Value : Ambient temp+(5°Cto15°C) 45.20 45.80
3 |Detector
Pressure kPa , Standard Value : (Ambient/1013x100-20)+4kPa 69.50 69.50
4 |Ambient kPa current atmospheric pressure 100.60 100.50
°C , Standard Value : 390 °C to 430 °C 419.90 419.80
5 |Purlifire
kPa , Normal value : 8 kPa to 25 kPa 9.70 9.70
6 |NMHC °C , Standard Value : 230 °C to 260 °C 244.00 244.10
7 |DC24V V , Standard Value : 24 V + 0.5 V 23.90 23.90
8 |IDC5V V , Standard Value : 5V £ 0.5V 5.00 5.00
9 |Bypass (Optional) L/min, Normal value : 0.9 L/min = 0.3 L/min - -
10 |Over Flow (Optional) L/min, Standard Value : 0.8 L/min or More - -
11 |CH4 Samping Reading PPM 2.08 2.07
12 [NMHC Samping Reading PPM 0.06 0.75
13 |THC Samping Reading PPM 2.14 2.82
14 {Zero Gas CH4/THC PPM 0.02/-0.02 0.00/0.00
15 {Span Gas PPM 39.66/39.70] 40.01/40.02
G |Gas H2 ... T 20 PSI 20 20
Remark : Reference EX-EN-017-56 , Ambient HC Monitor APHA-370 Operetion Manual Page #81
Remark : ( Ambeint temperature = 5°C to 40°C )
mmsﬁmwwu
- Service Maintenance
FIeazIBYANTTANTUNIT
- ¥M3 Service Maintenance , ¥ Calibration Zero/Span , Multipoint
NANISANUUNIG
- Byudos w3osaunsasiunsasaaialinuund
7 3
CALIBRATED BY :..ooovs ? DD BEOS ] I
Rs ¥
» . NAC .
CHECKED BY‘—7 .................. M ....................................... ! DATE : 6 /3 /6 g

JIRANATEE ASSOCIATES CO.,LTD.

fpen1sdayanesnumnatiasdis : Winhidieuinisudinisans |, Ing 02-868-0812 # 15-16 , E-Mail : Engineer@jiranatee.com

1@l 63/14-15,67/35-36 wpBIwasGY 7,7/1 AUUINYIINGY Waedaviwss waurnenive) ngamwe 10600 Tns 02-868-0812-13 Tnsans 02-868-1889
















Lot No. 2575699-1
ANALYZER CALIBRATION DATA
Client THAI MMA Co., Ltd. Location daav Z-6210
Date 13 Sep 25 Test Operator Sathaporn T.
O, ANALYZER
Model TELEDYNE API T200H Serial No. 101
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 0.00 0.05 0.20
Low-Level Gas 8.19 8.22 8.26 0.16
Span Gas 16.07 16.07 16.12 0.20
NOyx ANALYZER
Model TELEDYNE API T200H Serial No. 101
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.00 0.02 0.02
Low-Level Gas 55.91 55.89 55.87 0.02
Span Gas 82.51 82.51 82.48 0.03

Calibrated by

(Mr. Sathaporn Thakaew )

Environmental Field Scientist (3)

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

ALS Laboratory Group
Page.1.of.5.



Lot No. 2575699-1

SYSTEM CALIBRATION BIAS AND DRIFT DATA

Client : THAI MMA Co., Ltd. Location : daav Z-6210
Date : 13 Sep 25 Test Operator : Sathaporn T.
O, ANALYZER
Cylinder Conc. (%) . 16.07 Span (%) : 25
O, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.07 0.28 0.07 0.28 0.00
Upscale Gas 16.07 16.20 0.52 16.20 0.52 0.00
NOyx ANALYZER
Cylinder Conc. (ppm) ;8251 Span (ppm) : 100
NOy Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.05 0.05 0.05 0.05 0.00
Upscale Gas 82.51 82.45 0.06 82.45 0.06 0.00

Calibrated by

(Mr. Sathaporn Thakaew )

Environmental Field Scientist (3)

FORM NO.: F 06-063 REVISION NO.: 4 ISSUE DATE: 18/01/24

ALS Laboratory Group
Page.2.0f.5.



EMISSION TEST RESULT

Run # 1
Client THAI MMA Co., Ltd. Location iaav Z-6210
Date 13 Sep 25 Test Operator Sathaporn T.
Start Time 10:55 Finish Time 11:15
SO, Analyzer Model - Serial No. -
NO,/O, Analyzer Model TELEDYNE API T200H Serial No. 101
CO/CO, Analyzer Model - Serial No. -
Time (min) 0O, (%) CO, (%) NOx (ppm) SO, (ppm) CO (ppm) Remark

10:55 6.56 7.59 17.49 - -
10:56 6.34 7.73 17.40 - -
10:57 6.26 7.80 17.29 - -
10:58 6.30 7.81 17.38 - -
10:59 6.34 7.78 17.55 - -
11:00 6.40 7.76 17.58 - -
11:01 6.49 7.73 17.64 - -
11:02 6.79 7.59 17.69 - -
11:03 6.87 7.49 17.78 - -
11:04 6.83 7.47 18.04 - -
11:05 6.84 7.50 18.10 - -
11:06 6.90 7.49 18.01 - -
11:07 6.93 7.47 17.72 - -
11:08 6.86 7.44 17.49 - -
11:09 6.85 7.46 17.38 - -
11:10 6.83 7.47 17.45 - -
11:11 6.85 7.46 17.47 - -
11:12 6.87 7.48 17.31 - -
11:13 6.87 7.49 17.24 - -
11:14 6.84 7.47 17.22 - -
11:15 6.86 7.48 17.24 - -
Average 6.70 7.57 17.55 - -

( Mr. Sathaporn Thakaew )

Environmental Field Scientist (3)

FORM NO.: F 06-060 REVISION NO.:1 ISSUE DATE: 18/01/24

ALS Laboratory Group
Page.3.0f.5.



EMISSION TEST RESULT

Run # 2
Client THAI MMA Co., Ltd. Location iaav Z-6210
Date 13 Sep 25 Test Operator Sathaporn T.
Start Time 11:16 Finish Time 11:36
SO, Analyzer Model - Serial No. -
NO,/O, Analyzer Model TELEDYNE API T200H Serial No. 101
CO/CO, Analyzer Model - Serial No. -
Time (min) 0O, (%) CO, (%) NOx (ppm) SO, (ppm) CO (ppm) Remark

11:16 6.89 7.46 17.26 - -
11:17 6.90 7.47 17.26 - -
11:18 6.87 7.47 17.25 - -
11:19 6.85 7.48 17.15 - -
11:20 6.87 7.47 17.08 - -
11:21 6.89 7.45 17.17 - -
11:22 6.90 7.48 17.21 - -
11:23 6.92 7.48 17.15 - -
11:24 6.90 7.49 17.12 - -
11:25 6.91 7.47 17.15 - -
11:26 6.91 7.44 17.04 - -
11:27 6.89 7.43 17.03 - -
11:28 6.87 7.45 17.03 - -
11:29 6.86 7.45 16.93 - -
11:30 6.85 7.46 16.83 - -
11:31 6.85 7.45 16.97 - -
11:32 6.88 7.45 17.07 - -
11:33 6.91 7.48 17.05 - -
11:34 6.94 7.50 16.97 - -
11:35 6.93 7.48 16.95 - -
11:36 6.93 7.46 16.95 - -
Average 6.89 7.46 17.08 - -

( Mr. Sathaporn Thakaew )

Environmental Field Scientist (3)

FORMNO.: F06-060 REVISION NO.: 1 ISSUE DATE: 18/01/24

ALS Laboratory Group
Page.4.0f.5.



EMISSION TEST RESULT

Run # 3
Client THAI MMA Co., Ltd. Location iaav Z-6210
Date 13 Sep 25 Test Operator Sathaporn T.
Start Time 11:37 Finish Time 11:57
SO, Analyzer Model - Serial No. -
NO,/O, Analyzer Model TELEDYNE API T200H Serial No. 101
CO/CO, Analyzer Model - Serial No. -
Time (min) O, (%) CO, (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark

11:37 6.92 7.44 16.95 - -
11:38 6.96 7.44 16.95 - -
11:39 6.99 7.44 16.92 - -
11:40 6.98 7.44 16.79 - -
11:41 6.95 7.44 16.71 - -
11:42 6.95 7.42 16.72 - -
11:43 6.92 7.42 16.76 - -
11:44 6.92 7.41 16.79 - -
11:45 6.93 7.43 16.73 - -
11:46 6.95 7.45 16.72 - -
11:47 6.95 7.45 16.73 - -
11:48 6.93 7.43 16.67 - -
11:49 6.93 7.42 16.57 - -
11:50 6.93 7.43 16.54 - -
11:51 6.94 7.44 16.51 - -
11:52 6.94 7.43 16.40 i -
11:53 6.94 7.42 16.13 - -
11:54 6.92 7.42 16.03 - -
11:55 6.95 7.42 16.10 - -
11:56 6.95 7.43 16.23 - -
11:57 6.93 7.43 16.18 - -
Average 6.94 7.43 16.58 - -

( Mr. Sathaporn Thakaew )

Environmental Field Scientist (3)

FORM NO.: F 06-060 REVISION NO.: 1 ISSUE DATE: 18/01/24

Page.5.0f.5. ALS Laboratory Group



ANALYZER CALIBRATION DATA

Lot No. 2575700-1

Client THAI MMA Co., Ltd. Location aav 27-6210
Date 13 Sep 25 Test Operator Sathaporn T.
O, ANALYZER
Model HORIBA PG-350 Serial No. TDBARGKP
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 0.00 0.04 0.16
Low-Level Gas 8.19 8.21 8.25 0.16
Span Gas 16.07 16.07 16.15 0.32
NOyx ANALYZER
Model HORIBA PG-350 Serial No. TDBARGKP
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.00 0.00 0.00
Low-Level Gas 55.91 55.89 55.87 0.02
Span Gas 82.51 82.50 82.50 0.00

Calibrated by

(Mr. Sathaporn Thakaew )

Environmental Field Scientist (3)

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

ALS Laboratory Group
Page.1.of.5.



Lot No. 2575700-1

SYSTEM CALIBRATION BIAS AND DRIFT DATA

Client : THAI MMA Co., Ltd. Location : aav 27-6210
Date : 13 Sep 25 Test Operator : Sathaporn T.
O, ANALYZER
Cylinder Conc. (%) . 16.07 Span (%) : 25
O, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.05 0.20 0.05 0.20 0.00
Upscale Gas 16.07 16.21 0.56 16.21 0.56 0.00
NOyx ANALYZER
Cylinder Conc. (ppm) ;8251 Span (ppm) : 100
NOy Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.10 0.10 0.10 0.10 0.00
Upscale Gas 82.50 82.40 0.10 82.40 0.10 0.00

Calibrated by

(Mr. Sathaporn Thakaew )

Environmental Field Scientist (3)

FORM NO.: F 06-063 REVISION NO.: 4 ISSUE DATE: 18/01/24

Page.2.0f.5. ALS Laboratory Group



EMISSION TEST RESULT

Run # 1
Client THAI MMA Co., Ltd. Location idaav 27-6210
Date 13 Sep 25 Test Operator Sathaporn T.
Start Time 15:05 Finish Time 15:25
SO, Analyzer Model - Serial No. -
NO,/O, Analyzer Model HORIBA PG-350 Serial No. TDBARGKP
CO/CO, Analyzer Model - Serial No. -
Time (min) 0O, (%) CO, (%) NOx (ppm) SO, (ppm) CO (ppm) Remark

15:05 6.42 7.66 11.50 - -
15:06 6.37 7.70 11.65 - -
15:07 6.50 7.62 11.67 - -
15:08 6.62 7.58 11.37 - -
15:09 6.56 7.60 11.23 - -
15:10 6.60 7.57 11.35 - -
15:11 6.65 7.55 11.25 - -
15:12 6.55 7.60 11.23 - -
15:13 6.54 7.58 11.33 - -
15:14 6.66 7.55 11.28 - -
15:15 6.63 7.57 11.16 - -
15:16 6.58 7.58 11.20 - -
15:17 6.75 7.48 11.18 - -
15:18 6.70 7.52 11.22 - -
15:19 6.73 7.50 11.34 - -
15:20 6.82 7.47 11.11 - -
15:21 6.75 7.51 11.18 - -
15:22 6.79 7.49 11.07 - -
15:23 6.79 7.49 11.20 - -
15:24 6.69 7.53 11.11 - -
15:25 6.71 7.53 11.24 - -
Average 6.64 7.55 11.28 - -

(Mr. Sathaporn Thakaew )

Environmental Field Scientist (3)

FORM NO.: F 06-060 REVISION NO.:1 ISSUE DATE: 18/01/24

ALS Laboratory Group

Page.3.0f.5.



EMISSION TEST RESULT

Run # 2
Client THAI MMA Co., Ltd. Location idaav 27-6210
Date 13 Sep 25 Test Operator Sathaporn T.
Start Time 15:26 Finish Time 15:46
SO, Analyzer Model - Serial No. -
NO,/O, Analyzer Model HORIBA PG-350 Serial No. TDBARGKP
CO/CO, Analyzer Model - Serial No. -
Time (min) 0O, (%) CO, (%) NOx (ppm) SO, (ppm) CO (ppm) Remark

15:26 6.76 7.51 11.30 - -
15:27 6.61 7.58 11.37 - -
15:28 6.50 7.63 11.53 - -
15:29 6.62 7.57 11.43 - -
15:30 6.66 7.55 11.39 - -
15:31 6.61 7.58 11.29 - -
15:32 6.76 7.50 11.81 - -
15:33 6.76 7.52 11.79 - -
15:34 6.72 7.53 11.83 - -
15:35 6.78 7.50 11.62 - -
15:36 6.70 7.54 11.71 - -
15:37 6.59 7.57 11.63 - -
15:38 6.58 7.58 11.71 - -
15:39 6.73 7.51 11.61 - -
15:40 6.67 7.55 11.58 - -
15:41 6.67 7.55 11.52 - -
15:42 6.82 7.47 11.54 - -
15:43 6.71 7.54 11.65 - -
15:44 6.62 7.56 11.53 - -
15:45 6.70 7.52 11.61 - -
15:46 6.66 7.54 11.45 - -
Average 6.68 7.54 11.57 - -

(Mr. Sathaporn Thakaew )

Environmental Field Scientist (3)

FORM NO.: F 06-060 REVISION NO.:1 ISSUE DATE: 18/01/24

ALS Laboratory Group

Page.4.0f.5.



EMISSION TEST RESULT

Run # 3
Client THAI MMA Co., Ltd. Location iaav 27-6210
Date 13 Sep 25 Test Operator Sathaporn T.
Start Time 15:47 Finish Time 16:07
SO, Analyzer Model - Serial No. -
NO,/O, Analyzer Model HORIBA PG-350 Serial No. TD8ARGKP
CO/CO, Analyzer Model - Serial No. -
Time (min) O, (%) CO, (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark

15:47 6.62 7.54 11.42 - -
15:48 6.73 7.50 11.49 - -
15:49 6.65 7.57 11.51 - -
15:50 6.61 7.57 11.34 - -
15:51 6.75 7.50 11.43 - -
15:52 6.70 7.53 11.37 - -
15:53 6.62 7.55 11.45 - -
15:54 6.73 7.51 11.29 - -
15:55 6.65 7.54 11.26 - -
15:56 6.65 7.54 11.27 - -
15:57 6.74 7.49 11.23 - -
15:58 6.65 7.55 11.37 - -
15:59 6.71 7.52 11.40 - -
16:00 6.73 7.52 11.17 - -
16:01 6.62 7.57 11.40 - -
16:02 6.74 7.51 11.33 i -
16:03 6.69 7.53 11.23 - -
16:04 6.74 7.49 11.27 - -
16:05 6.77 7.49 11.29 - -
16:06 6.68 7.53 11.38 - -
16:07 6.76 7.50 11.40 - -
Average 6.69 7.53 11.35 - -

(Mr. Sathaporn Thakaew )

Environmental Field Scientist (3)

FORM NO.: F 06-060 REVISION NO.: 1 ISSUE DATE: 18/01/24

Page.5.0f.5. ALS Laboratory Group



- ‘ Airgas Specialty Gases
AI as Airgas USA LLC
; o 6141 Easton Road
an Air Liquide company Plumsteadville, PA 18949
Ajrgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STAN DARD

Customer: AIR LIQUIDE

(THAILAND) LTD
Part Number: EQ4NISSE3HAD066 Reference Number; 160-402340012-1
Cylinder Number: GN0027216 Cylinder Volume: 247.2 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2215 PSIG
PGVP Number; A12022 Valve Outlet: 660
Gas Code: CO,NO,NOX,S02,BALN Certification Date: Fab 09, 2022

Expiration Date: Feb 09, 2030

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certilication of Gaseous Calibration Standards (May 2012)" document EPA
BD0/R-12/531, using the assay procedures listed. Analytical Methodolagy daes not require corraction for analytical interfarence. Thie cylinder has a total analytical
uncertainty as stated below with a confidence leval 0£95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a

. ' mole/mole basis unless otherwise noted.
Do Not Use This Cylinder belaw 100 psi%, i.e. 0.7 megapascals.

ANALYTICAL RESULTS

Component Requested Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
NOX 55.00 PPM 55.91 PPM G1 +/- 1.0% NIST Traceable 02/02/2022, 02/09/2022
CARBON MONOXIDE 55.00 PPM 55.20 PPM G1 . +/- 0.6% NIST Traceable 0210212022
NITRIC OXIDE 55.00 PPM 55.91 PPM G1 +/- 0.9% NIST Traceable 02/02/2022, 02/09/2022
SULFUR DIOXIDE 55.00 PPM 56.28 PPM G1 +/- 0,8% NIST Traceable 02/02/2022, 02/09/2022
NITROGEN Balance

CALIBRATION STANDARDS

Type Lot !D Cylinder No Concentration Uncertainty Expiration Date
NTRM 09010212 KALOD47T7 98.48 PPM CARBON MONOXIDE/NITROGEN +/- 0.5% Oct 16, 2024
NTRM 200610-15 CC733106 98.61 PPM NITRIC OXIDE/NITROGEN +-0.9% Oct 06, 2026
GMIS 124206889139 CC323707 4,097 PPM NITROGEN DIOXIDE/NITROGEN +-2.0% Sep 03, 2024

11010419 KALO04813 99.6 PPM SULFUR DIOXIDE/NITROGEN

+/- 0.8% Jul 28, 2023

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analyfical Principle ‘ Last Multipoint Calibration
Nicolet iS50 FTIR AUP2010245 CO FTIR Jan 06, 2022
Nicolet iS50 FTIR AUP2010245 NO FTIR Jan 12, 2022
Nicolet iS50 FTIR AUP2010245 NO2 ) FTIR Jan 27, 2022
Nicolet iS50 FTIR AUP2010245 802 FTIR Jan 20, 2022

Triad Data Available Upon Request

NOTES:Gross Weight: 49.4 Kg
Net Weight: 8.4 Kg

Ul 2l

Approved for Release Page 1 of 160-402340012-1




- Airgas Specialty Gases
Airgas USA, LLC
N 6141 Easton Road

an Air Ligulde company gllgﬁéteadvﬂle PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO4NISSE3HAQ002 Reference Number: 160-402138465-1
Cylinder Number: ND11222 Cylinder Volume: 247.2 Cubic Feet
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2215 PSIG
PGVP Number: A12021 Valve Outlet: 660

Gas Code: CO,NO,NOX,S0O2,BALN Certification Date:  Jul 15, 2021

Expiration Date: Jul 15, 2029

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

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

y ANALYTICAL RESULTS

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

NOX 80.00 PPM §2.51 PPM G1 +/- 1.4% NIST Traceable 07/08/2021, 07/15/2021

CARBON MONOKXIGE B80.00 PPM 79.74 PPM G1 +-0.5% NIST Traceable 07/0812021

NITRIC OXIDE 80.00 PPM §2.51 PPM &1 +{- 1.4% NIST Traceable 07/08/2021, 07/15/2021

SULFUR DIOXIDE 80.00 PPM 79.76 PPM G1 +/- 1.0% NIST Traceable 07/08/2021, 07/15/2021

NITROGEN Balance

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 11010130 KALD04536 97.31 PPM CARBON MONOXIDE/NITROGEN +-0.4% Oct 04, 2022
" PRM 12386 D685025 9.91 PPM AIR/NITROGEN DIOXIDE 2.0% Feb 20, 2020
NTRM 200610-50 CC733426 98.61 PPM NITRIC OXIDE/NITROGEN +-0.9% Oct 06, 2026
GMIS 124206889 CC323707 4,028 PPM NITROGEN DIOXIDEINITROGEN 2.1% Aug 15, 2021
NTRM 16010224 KAL003838 97.69 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Dec 23, 2021
The SRM, PRM or RGM noted above is only in reference fo the GMIS used in the assayﬂa not part of the analysis,
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Muitipoint Calibration
Nicolet iS50 FTIR AUP2010245 CC FTIR : Jun 24, 2021
Nicolet iS50 FTIR AUP2010245 NO FTIR Jul 01, 2021
Nicelet iS50 FTIR AUP2010245 NO2 FTIR Jun 30, 2021
Nicolet iS50 FTIR AUP2010245 S0O2 FTIR Jul 09, 2021

Triad Data Available Upon Request

NOTES:
Gross Weight: 48.0 Kg
Net Weight: 7.8 Kg

Approved for Release

Page 1 of 160-40213B465-1







- ‘ Airgas Specialty Gases
Airgas USA, LLC
, 6141 Easton Road

h Bldg1

Al d E )

an Air Liguide company Plumsteadville, PA 18949
Ajrgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO2NI92E3HALCO0 Reference Number: 180-401948144-1
Cylinder Number: = GNO0025086 Cylinder Voiume: 248.4 CF
Laboratory: 124 - Plumsteadyville - PA ‘Cylinder Pressure: 2214 PSIG
PGVF Number: A12020 Valve Outlet: 590

Gas Code: 02 BALN Certification Date: Nov 11, 2020

Expiration Date: Nov 11, 2028

R R e e e |

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration $tandards (May 2012)" document EPA
B00/R-12/531, using the assay procedures listed. Analytical Methodology does not raquire correction for analytical interference. This cylinder has a lotal anaiytica
uncerainty as stated below with a confidence level of 85%. There are no significant impurities which affect the use of this callbration mixture. All concentrations are ¢
: mole/maole basis unless otherwise noted. :
Da Not Usa This Cylinder below 100 psii, i.e. 0.7 megapascals.

. ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
OXYGEN - 8.000 % B.186 % G1 +/- 0.3% NIST Traceable 11411420
NITROGEN Balance
" CALIBRATION STANDARDS
Type Lot 1D Cylinder No Concentration Uncertainty Expiration Date

NTRM 10010602 1D38055 9.967 % OXYGEN/NITROGEN +- 0.3% Apr 18, 2022

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
I SIEMENS OXYMAT 6 - N1-W5-851 - 02 PARAMAGNETIC Qct 26, 2020

Triad Data Available Upon Request

NOTES:
Gross Weight: 48.1 Kg
Net Weight: 8.2 Kg

Approved for Release Page 1 of 160-4n104



CONSOLE CONTROL UNIT CALIBRATION TEST REPORT

Calibration of Date : 10-Jul-25 Barometric Pressure (mmHg) : 751.3
Next Cal. Date : 10-Jan-26 Relative Humidity (%) : 43.7
Temperature  ( c’) 270
Console Control Meter Data Reference Dry Gas Meter Data
Calibration No. : C-100725-RYG_FS0315 Reference Dry Gas Meter ID BKK_FS0629
Dry Gas Meter ID : RYG_FS0315 Serial No. ;1607009
Serial No. : 1706091 Correction Factor (Y) : 1.0000
Model No. : XC-572-V Next Calibration Date : 10 Jan 26
AH ® Reference Dry Gas Meter Calibration Console Control ; Drygas Meter Pry Gas Meter Orfice
Correction Calibration
(mm.H,0)| Minutes Vr (Liters) Tr Vm (Liters) Ti To Avg.Tm Factor Factor
Final Initial Total (°C) Final Initial Total (°C) (°C) (°C) ) AHe
15 12.07 150.00 0.00 150.00 25.0 127510.0 | 127360.0 150.00 25.0 25.0 25.0 0.9985 44.3406
25 9.37 150.00 0.00 150.00 26.0 127674.0 | 127523.0 151.00 26.0 26.0 26.0 0.9910 44.6858
50 6.34 150.00 0.00 150.00 26.0 127840.0 | 127690.0 150.00 26.0 26.0 26.0 0.9951 40.9166
80 5.11 150.00 0.00 150.00 26.0 128007.0 127855.0 152.00 26.0 26.0 26.0 0.9792 425287
120 412 150.00 0.00 150.00 26.0 128168.0 | 128017.0 151.00 26.0 26.0 26.0 0.9818 41.4693
Avg. 0.9891 42.7882
Y Ratio of reading of reference to dry gas meter : tolerance for individual values + 0.02 from average .

AH@ : Orifice pressure differential that equates to 21.24 Im of air@ 25 C and 760 mm of mercury , mmH20O ; tolerance for individual values + 5.08 from average .

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

£ ‘ !‘“;t ;; i
4/(/ T SY Approved by: M

P
( Mr. Jittakorn Sriwasa ) ( Mr.Natthapol Jiengwareewong)

Calibrated by:

RYG Field Service Scientist(2) RYG Field Service Specialist(1)

FORM NO.: F 06-024 REVISION NO.: 2 ISSUE DATE: 30 Jun 22



DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Date : 10 Jul 25 Ambient Temperature (°C) 27
Calibration sheet No. : C-100725-RYG_FS0315 Relative Humidity (%) : 43.7
Digital Temperature ID RYG_FS0315 Reference Temperature 1D BKK_FS1144
Serial No. : 1706091 Serial No. : 201090006013
Model : XC-572-V Model : Digicon-CC-VT-MS
Next Calibrate : 5 Jan 26
Location Reference Temperature] Digital Temperature Error MPE Pass / Fail
°C °C °C
Stack 0 -1 -1 +3 Pass
25 25 0 +3 Pass
50 50 0 +3 Pass
100 100 0 +3 Pass
150 149 -1 +3 Pass
200 198 -2 +3 Pass
250 248 -2 +3 Pass
300 298 -2 +3 Pass
500 498 -2 +3 Pass
Probe 100 99 -1 +3 Pass
120 118 -2 +3 Pass
140 138 -2 +3 Pass
Oven 100 98 -2 +3 Pass
120 118 -2 +3 Pass
140 139 -1 +3 Pass
Filter 100 99 -1 +3 Pass
120 118 -2 +3 Pass
140 138 -2 +3 Pass
Exit 0 0 0 +3 Pass
10 8 -2 +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 -1 -1 +3 Pass
25 23 -2 +3 Pass
50 48 -2 +3 Pass

MPE : (Maximum permissible error of measurement) AanuAawaIagoaauadIn1siaiaanle

%(‘Z%é/&f%w

( Mr. Jittakorn Sriwasa )

Calibrated by :

RYG Field Service Scientist (3)

Approved by :

R

( Mr.Natthapol Jiengwareewong)

RYG Field Service Specialist (1)

FORM NO.: F 06-027 REVISION NO.: 2 ISSUE DATE: 16/2/23




PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Calibration Date 10 Jul 25 Nozzle Set ID. : RYG_FS0319
Calibration Sheet No. : C-060225-RYG_FS0319 Vernier Caliper ID.: RYG_FS0539
Nozzle Diameter (cm.) Hi- Lo (D, +D,+D,) /3
Nozzle ID #
D, D, D, AD Dave
1 0.301 0.300 0.300 0.001 0.300
2 0.465 0.468 0.465 0.003 0.466
3 0.540 0.539 0.540 0.001 0.540
4 0.602 0.605 0.605 0.003 0.604
5 0.765 0.760 0.765 0.005 0.763
6 0.929 0.928 0.930 0.002 0.929
7 1.082 1.080 1.080 0.002 1.081
8 1.235 1.230 1.235 0.005 1.233
9 1.594 1.588 1.599 0.011 1.594
Where : D2 D3
D,, D,, Dy = There different nozzle diameters at 60 degrees to
AD

avg

Calibrated by :

=(D,+D,+D,)/3

each other, each measured the nearest 0.025 mm. ]
= Maximum distance between any two diameters,
must be < 0.100 mm.

MEASUREMENT PLANE

S&\thf' F}misﬂ\nphmﬁ W M

Approved by

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

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

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




Type S Pitot Tube Calibration

Date Calibration  10-Jul-25 Due Date 10-Jan-26
Pitot ID RYG_FS0320 Inclinometer ID BKK_FS1131
Pitot SN - Vernier ID RYG_FS0539
Parameter Value Allowable Range Check
al 0.5 -10° < al <+10° OK
o2 1.5 -10° < a2 < +10° OK
B1 -2.2 -5°< Bl1<+5° OK
B2 -0.6 -5°< B2 < +5° OK
Y -1.2 - -
0 1.4 - -
Z=Atany -0.018 Z £0.125" OK
W =Atan 0 0.021 W <0.031" OK
Dt 0.310 0.188" to 0.375" OK
A/2Dt 1.403 1.05< PA/Dt< 1.5 OK
A 0.87 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.

C ‘3 , , :
,‘)O\IAGH P haiao v phisei® W w

Calibrated by : Approved By :
( Mr. Saksit Phaisanphisut ) ( Mr.Natthapol Jiengwareewong )
RYG Field Services Scientist (4) RYG Field Services Specialist (1)

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



Type S Pitot Tube Calibration

Date Calibration  10-Jul-25 Due Date 10-Jan-26
Pitot ID RYG_FS0321 Inclinometer ID BKK_FS1131
Pitot SN - Vernier ID RYG_FS0539
Parameter Value Allowable Range Check
al -1.4 -10°< al <+10° OK
a2 -0.2 -10° < a2 < +10° OK
Bl 0.8 -5°< B1<+5° OK
B2 -0.4 -5°< B2<+5° OK
Y 0.8 - -
0 0.5 - -
Z=Atany 0.013 Z £0.125" OK
W=Atan9 0.008 W <0.031" OK
Dt 0.310 0.188" to 0.375" OK
A/2Dt 1.484 1.05< PA/Dt< 1.5 OK
A 0.92 2.1Dt< A<3Dt OK

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

C leeid  FL . s 4 J\L)@\, M
DAAST] A " phise
o Approved By :

( Mr. Saksit Phaisanphisut ) ( Mr.Natthapol Jiengwareewong )
RYG Field Services Scientist (4) RYG Field Services Specialist (1)

Calibrated by :

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



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

T +66 2 760 3000 F +66

27603197

Certificate of Calibration

Air Sampling Pump Detail

Certificate No.

C-070725-RYG_FS0101

Equipment name : Personal Air Sampling Pump Equiment ID : RYG FS0101
Brand . Gilian Serial No. 1 20220731502
Model/Type . GilAir Plus Calibration Date 1 07-Jul-25
Next calibration date 1 07-Oct-25
Reference Standard Low Flow Meter
Equipment name : Air Flow Meter Equiment ID : RYG _FS0208
Brand : Mesalabs Serial No. 1 130027
Model/Type : Defender 510-L Calibration Date : 27-Jan-25
Due Date : 26-Jan-26
Reference Standard High Flow Meter
Equipment name : Air Flow Meter Equiment ID : BKK_FS0614
Brand . Mesalabs Serial No. 1 151114
Model/Type : Defender 510-M Calibration Date : 9-Sep-24
Due Date 1 9-Sep-25
Calibration Data
Qlijrmssgqeﬁltii?]g Reference (Sctg/nfllr?)w Reading Avg: %Error Acceptablg range Evaluatio.n
(cc/min) T | 5 | 3 (cc/min) | acceptance (cc/min) (Pass/ Fail)
Low Flow
20 20.2 20.4 20.5 20.4 5% 19 - 21 Passed
50 50.6 51.4 51.5 51.2 5% 48 - 53 Passed
100 100.1 99.8 99.7 99.9 5% 95 - 105 Passed
200 199.7 199.8 199.5 199.7 5% 190 - 210 Passed
High Flow
500 501.7 504.8 505.5 504.0 3% 485 - 515 Passed
1000 1001.6 1003.7 1004.1 1003.1 3% 970 - 1030 Passed
2000 2003.2 2000.4 2004.9 2002.8 3% 1940 - 2060 Passed
2500 2498.9 2504.3 2502.5 2501.9 3% 2425 - 2575 Passed

Calibrated By:

END OF REPORT

Approved By:

(' Mr. Natchapon Thamklang ) ( Mr. Supot Salamteh )

RYG Field Services Scientist (1) Field Services Section Head

Issue date : 08-Jul-25

Pagelog1l F06-115 Rev.2 Issue date 27/01/25



REVIEWBY ...

APPROVED BY ........oooiiiiii,

NEXT CALDATE............ooooiiiiii

ARC E ICA

Certi cate of Ca ibration

C_U-3000 #690 ( 0034)

This certificate is to verify that instrument below are calibrated
by Archemica Lab Co.,Ltd.

DGP-3600SD S/N : 8105093
WPS-3000TSL S/N : 8107446
TCC-3000SD S/N : 6006552
DAD-3000 S/N : 8107298

or

ALS Laboratory Grou (Thailand) Co.,Ltd

o & o o LAB [ Y
UFWN 875LAHNT LAY AINA
ARCHEMICA LAB CO.,LTD.

Operator Signature: SFW\M LW Date: 6-7/Jan/2025

( Mr.Naphat Srinarongkul)

Application Chemist


Porntip.Buanoi
Next cal


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

T +66 2 760 3000 F +66

27603197

Certificate of Calibration

Air Sampling Pump Detail

Certificate No.

C-060725-RYG_FS0102

Equipment name : Personal Air Sampling Pump Equiment ID : RYG _FS0102
Brand . Gilian Serial No. 1 20170711501
Model/Type . GilAir Plus Calibration Date 1 06-Jul-25
Next calibration date 1 06-Oct-25
Reference Standard Low Flow Meter
Equipment name : Air Flow Meter Equiment ID : RYG _FS0208
Brand : Mesalabs Serial No. 1 130027
Model/Type : Defender 510-L Calibration Date : 27-Jan-25
Due Date : 26-Jan-26
Reference Standard High Flow Meter
Equipment name : Air Flow Meter Equiment ID : BKK_FS0614
Brand : Mesalabs Serial No. 1151114
Model/Type : Defender 510-M Calibration Date : 9-Sep-24
Due Date : 9-Sep-25
Calibration Data
i i Reference Std. Flow Readin
Alr Sampll.ng . g Avg. %Error Acceptable range Evaluation
Pump setting (cc/min) : i :
. (cc/min) | acceptance (cc/min) (Pass/ Fail)
(cc/min) 1 | 2 | 3
Low Flow
20 19.3 19.3 20.1 19.6 5% 19 - 21 Passed
50 51.2 50.0 50.0 50.4 5% 48 - 53 Passed
100 98.9 98.5 98.3 98.6 5% 95 - 105 Passed
200 200.5 200.6 200.6 200.6 5% 190 - 210 Passed
High Flow
500 506.7 501.6 504.4 504.2 3% 485 - 515 Passed
1000 1000.4 999.5 1001.8 1000.6 3% 970 - 1030 Passed
2000 2000.3 1998.5 1999.9 1999.6 3% 1940 - 2060 Passed
2500 2495.5 2494.6 2498.0 2496.0 3% 2425 - 2575 Passed
------------- END OF REPORT -
o [ u
Calibrated By: UANIEH Approved By:

( Mr. Nantawat Sarin ) ( Mr. Supot Salamteh )

RYG Field Services Scientist (1) Field Services Section Head

Issue date : 07-Jul-25

Pagelog1l F06-115 Rev.2 Issue date 27/01/25
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© 2023 by Agilent Technologles

Overall Inlet Pressure Decay Test Status

Pass

Agilent CrossLab Compliance Services

Inlet Pressure Accuracy

Name: !7890

Front SsL
Setpoint Status: 'Pass

Setpoint Actual

Inlet Pressure: psi 2507 . |psi
Accuracy: 0.1 psi
Agilent Recommended: |<= 1.2
Overall Inlet Pressure Accuracy Test Status
Pass
inlet Prassure Decay
Name: |7890

Back SS8L
Setpoint Status: Pass
Pressure: 25.0 psi
Pressure Change: 0.0 psi /5 minutes
Agilent Recommended: |>= 2.0 and l<= |05
Overall Inlet Pressure Decay Test Status
Pass !
Iniet Pressure Accuracy
Name: 7890

Back 8SL
Date: October 22, 2024 9:27:05 AM
System ID: GC-6_CN11461066

Page 2/22
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® 2023 by Agllent Technologies Agilent CrossLab Compliance Services

Setpoint Status: iPass

Setpoint Actual
Inlet Pressure: (250 |psl 2506 psi
Accuracy; psi

Agilent Recommended:

Overall Inlet Pressure Accuracy Test Status

[ — ————— —

Detector Flow Accuracy

[ = . e

Name: ‘?890
Front FID 7
Setpoint Status: [Pass o [
Flow Type: F:ue[
Setpoint: }30.0 I mbL/min Measured Flow:
Accuracy: 1_2 - mL/min
Agilent Recommended: ‘<= 5510.0 |% setpoint

Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.

Setpoint Status: ( Pass l

Flow Type: Oxidiz;} !

Setpoint: !400.0 J mL/min Measured Flow: [562"__] mL/min
Accuracy: ISE)W__ mL/min

Agilent Recommended: ]<= ’ 1.0..0 % setpoint ( 40.0_-."”-] mlfmin )
Limit is percentage of setpoint or 0.5 mi/minute, whichever is largest.

Setpoint Status: i Pass ]

Flow Type: {Makeup i l

Setpoint: %25.0 _! mlU/min Measured Flow: |25.4 ‘[ mU/min
Accuracy: 04 mL/min

Agilent Recommended: §<= ]100 1% setpoint { |25 -__] mlfmin  }

Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.

Date: October 22, 2024 9:27:05 AM
System 1D: GC-6_CN11461066

Page 3/22



© 2023 by Agilent Technologies

Agilent CrossLab Compliance Services

Detector Flow Accuracy

Name: [7890 77777 o . 7 )
Back FID

Setpoint Status: lPass i ) - ) '

Flow Type: Fuel “|

Setpoint: 30.0 lmL/min Measured Flow: .308 - W mL/min

Accuracy: |E)? l mbU/min

Agilent Recommended: <= E10.0 JE% setpoint { géi.ai”mhémllmin }

Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.

Setpoint Status: IPass - S ]

Flow Type: oxidizer l

Setpoint: :LHOO o JmL/min Measured Flow: :593 o J mbL/min

Accuracy: 7.0 mL/min

Agilent Recommended: l<= %10.0 % setpoint { EEE """" fgmllmin )

Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.

Setpoint Status: | Pass

Flow Type: Makewr |
Setpoint: 235 mb/min

Accuracy: 0.2

Agilent Recommended: |<= 110.0 -

Limit Is percentage of setpoint or 0.5 ml/minute, whichever is largest.

Overall Detector Flow Accuracy Test Status

|Pass

i e J

Measured Flow: £2527 7 ! mL/min
! mL/min
% setpoint ( 1_2_.5' © |mimin )

GC Oven Temperature Accuracy

Name: {7890 B o
Date: October 22, 2024 9:27.05 AM
System ID: GC-6_CN11461066

Page 4/ 22



© 2023 by Agilent Technologies

Agilent CrossLab Compliance Services

Setpoint Status: E'Pass )
Zone: }Oven T
Setpoint/Actual
Temperature: 2000 {2303 °C
Accuracy: 3 °c
Agilent Recommended: % setpoint in K ([0 lc )
% setpoint in K { |50 C )
Setpoint Status: }Pass ‘‘‘‘ i 7 o ,
Zone; ibven J S o o
gglw;;ointhctua]
Temperature: i 100.0 °C
Accuracy: °c
Agilent Recommended: % setpoint in K ( 1-3.7 C )
% setpoint in K { 13.7 *C )

Overall GC Oven Temperature Accuracy Test Status

1Pass
| S

GC Oven Temperature Stability

I

°C

Name: §7890
Setpoint Status: EPass o

Sefpoint/Average
Temperature: 510"6-0_“1‘716001 6-7"—] °C
Stability: X

Agilent Recommended: E = 05

Scouting Run

Tested Combination Front 33L

Injection Tower

/ Front

FID

Name: E?SQSA
Date: October 22, 2024 9:27:05 AM
System ID: GC-6_CN11461066

Page 5/22



© 2023 by Agilent Technologies Agilent CrossLab Compliance Services
Setpoint Status: |Comp|eted T ,
Injection Volume on Column: 11.0 ul
Overall Scouting Run Status
Eﬁbmpleted N ]
Noise and Drift
Tested Combination't Front SSL / Front FID
Name: [7890 o T
Setpoint Status: Eass I : N o )
Base Signal: ERS_“] pA
ASTM Noise Drift
pA pA/Hr
j0.05 i’b'.b'é T
Agilent Recommended: |<= }ﬁ0.10 ‘ !<= j250 -
Status: tass | Pass o 'i
|
~ I ; ) i
Overall Noise and Drift Test Status
lPass |
Injection Precision
Tested Combination Front SSL / Front FID
Name: [7693A e e et et et et e et e
Setpoint Status: E;agiiu D
Injection Volume on Column: (1 0 ' uL
Area RSD: lﬁdﬁﬁ] % Retention Time RSD: 6gﬁgik¥ %
Agilent Recommended: L= ?;3.00 l !<= o 100_
Overall Injection Precision Test Status
Pass e e o e

Signal to Noise

Date: Oclober 22, 2024 9:27:05 AM
System ID: GC-6_CN11461066

Page 6 /22



© 2023 by Agilent Technologies Agilent CrossLab Compliance Services

Tested Combination1 Front SsL ! Front FID
Injection Tower
Name: [7890 B B _
Setpoint Status: }ra—ss
Signal to Noise: | 11078525
Agilent Recommended: >= 300000

Overall Signal to Noise Test Status

\Pass
Scouting Run
Tested Combination2 Back SSL / Back FID

Injection Tower

Name: 7603
Setpoint Status: Eé;hpleted
t — - -
Injection Volume on Column; E1.0 ulL
Overall Scouting Run Status
'Compleled o
Noise and Drift
Tested Combination2 Back SSL / Back FID
Name: ETSQO - o [
Setpoint Status: EE;;:;”W*TM S t
Base Signal: 13_79 _______ jj pA
T |

ASTM Noise Drift

pA pAJ/Hr

to.os 0.01
Agilent Recommended: [<= 10.10 <= 250
Status: T:’_as;_ » ' | [Pass
Date: October 22, 2024 9:27.05 AM
System ID: GC-6_CN11461066

Page 7 /22



®© 2023 by Agilent Technologies

Overall Noise and Drift Test Status

Pass

Agilent CrossLab Compliance Services

Injection Precision

Tested Combination2 Back SSL { Back FID

Name: ﬁéé“éﬁ"""““’ I - ’
Setpoint Status: i:F;z;ss S )
Injection Volume on Column: L‘I.O J uL

Area RSD: 1.0_6-3———_ % Retention Time RSD: |6“9.73Y %
Agilent Recommended: {?*LS“E)O J !;; 100 i
Overall Injection Precision Test Status
lPas:s e o

Signal to Noise

Tested Combination2 Back 8SL / Back FID

Injection Tower

Name: PBQO T S
Setpoint Status: iP;s_s S _ - ) J

Signal to Noise: 1771221

Agilent Recommended: |>= 300000

Overall Signal to Noise Test Status

Pass ' |
Date: Qctober 22, 2024 9:27:05 AM
System ID: GC-6_CN11461066
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Instrument Details

Purpose

This section describes the as found system configuration.

Details

System
System ID
Manufacturer
Name
Flow Data Input
Temperature Data Input

( Tested Combinationt

Injection Technique
Sampler Identifier
Inlet

Detector

LTM Included?

Tested Combination2

Injection Technique
Sampler Identifier
Inlet

Detector

LTM Included?

(_ _- Sampler 1

Manufacturer
Type

Name

Model Number
Serial Number

Firmware Revision

GC-6_CN11461066
Agilent Technologies
7890

Manual Data

Manual Data or Other Data Logging

Injection Tower
Sampler 1
Front

Front

No

Injection Tower
Sampler 2
Back

Back

No

Agilent Technologies
Injection Tower
7683A

G4513A
CNCN10340103

A11.06

Agilent CrossLab Compliance Services

Usage Sample Injection
Location Front
Syringe Volume (uL) 10

Date: October 22, 2024 9:27:05 AM

System ID: GC-6_CN11461066
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Sampler 2

Manufacturer
Type

Name

Model Number
Serial Number

Firmware Revision

Agilent Technologies
Injection Tower
7693A

G4513A
CN16280128

A11.08

Agilent CrossLab Compliance Services

Usage Sample Injection
Location Back
Syringe Volume (uL} 10
Sampler 3
Manufacturer Agilent Technologies
Type Tray
Name 7693A
Model Number G4514A
Serial Number CN156380030
Firmware Revision A11.03
Vial Heater Not installed
Mainframe 1
Manufacturer Agilent Technologies
Name 7830
Model Number G3440A
Serial Number CN11461066
Firmware Revision A.01.16
Oven Type Standard
Date: October 22, 2024 9:27:05 AM
System ID: GC-6_CN11461066
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Inlet 1

Manufacturer

Name

Type

Location

Carrier Gas

Control Type

Purged Inlet

Inlet 2

Manufacturer
<-~ _ Name

Type

Location

Carrier Gas

Control Type

Purged Inlet

Detector 1

Manufacturer
Name
Type
Adapter
Control Type
(\ Location
| Makeup Gas

Detector 2

Manufacturer
Name

Type
Adapter

Control Type

Agilent Technologies

7890

SsL

Front

Helium

Electronic Pressure Control (EPC)

Yes

Agilent Technologies

7890

S5L

Back

Heliurn

Electronic Pressure Control {(EPC)

Yes

Agilent Technologies

7890

FID

Capillary

Electronic Pressure Control (EPC)
Front

Nitrogen

Agilent Technologies
7890

FID

Capillary

Electronic Pressure Control (EPC)

Agilent CrossLab Compliance Services

Location Back
Makeup Gas Nitrogen
Date: Qctober 22, 2024 9:27:05 AM
System ID: GC-6_CN11461066

Page 11722



© 2023 by Agilent Technologies Agilent CrossLab Compliance Services

Electronic Signature

Purpose

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

Detaiis

Full Name of Signer: Saenguthai Tarak

Logged On User Name: saenguthai.tarak@non.agilent.com ( )
Signature Creation Date: October 22, 2024 -
Reason for Signature: Executed protocol and published this original version of document

Regulatory Disclaimer

This document provides a protocol to verify and record instrument configuration and evidence of proper operation. It has been prepared from our
interpretation of applicable ragulations as well as industry best practices. The document is designed to provide an imporant component of a complete
compliance package. Validation depends upon many factors and use of this protocol alone does not assure compliance. Agilent Technologies makes no
promises or representations as te its sufficiency for any specific regulatory program.

Warranty

Agilent Technologies makes no warranty of any kind to this material, including but not limited to, the implied warranties or merchantability and fitness for ( )
a particular purpose. Agilent Technologies shall not be liable for errors contained herein or for incidental or consequential damages in connection with the
furnishing, perfarmance, or use of this material.

Date: QOctober 22, 2024 9:27.05 AM
System ID: GC-6_CN114810886
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Usor Name: saenguthaitarak System id: GC-6_CN11461066
Report Generated by Hostname: LAPTOP-CQ3SKOMV Print Date: October 22, 2024 9:27:06 AM
2024_ALS GC-6_CN11461066_0QHW Transactlon log :
Time Transaction Actlvity Type of Transaction Cptional Information
State Performed
October 21, 2024 3:16:06  Audit SessionCreated  Session None
PM
Octeber 21, 2024 3:16:07  Start Configuration Session None
PM
October 21, 2024 3:16:07  Audil Entitlement Licensing User is Nonpaying and does
PM not require an unlock coda
Oclober 21, 2024 3:22:40  Audit EqpLoaded Session EQP details for primary
- PM technique [Ge] -

(77 ' File path:
[ProtocolPacks/Ge/Configurat
long/02.53G¢.02.53.eqp],
EQP File Name:
[Ge.02.53.0qp), EGP Name:
[AgilentRecommended],Proto
tol Revision :[Gc.02.53)

October 21, 2024 3:22:44 End Configuration Session None
PM
October 21, 2024 3:22:47  Start Qualification Sassion oQ
PM
October 21, 2024 3:22:48  Starl Execution CDS Logon Yerification - GG - Nona
PM 7B90: - Qualitative test
October 21, 2024 3:23:35 End Exacution CDS Logon Yerification - GG - Run Count : 1
PM 7880: - Qualilative test
Oclober 21, 2024 3:23:45  Stan Execution System Inspection and Basic  None
PM Safety and Qperation - 7850; -

Qualitative Test - No setpoinls

(' h agsoclated

Oclober 21, 2024 3:23:59 End Execution System Inspection and Baslc Run Count : 1
PM Safety and Operation - 7890: -

Qualitative Test - No setpoinls

associaled

Page 1/10

Date:
System ID:

Qctober 22, 2024 9:27:05 AM

GC-6_CN11461066
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Agilent CrossLab Compliance Services

Usar Name: sacnguthai.tarak
Report Generated by Hostname: LAPTOP.CO35KOMY

2024_ALS_GC-6_CN11461066_CQHW Transaction log :

System Id: GC-6_CN11461066

Print Date: October 22, 2024 9:27:06 AM

Time Transactlon Activity Type of Transaction Optional Informatien
State Parformed
Qctober 21, 2024 3:24:01  Start Exgcution Inlet Prassure Decay - Front None
PM SSL: - Pressure Controlled Inlet
- §:25.0 psi - L: »=-2.0 psi and
<=0.5 psi
Qctober 21, 2024 3:25:26 End Execulion Inlet Pressure Decay - Front Run Count : 1
PM SSL: - Pressure Controlled Inlet
- 8:25.0 psi - L: »= -2.0 psi and
<=0.5 psi
October 21, 2024 3:25:286  Start Execution Inlet Pressure Accuracy - Front None
PM S5L: - Prassure Centrolled Inlet
-5:250psi-L;<=12psi
Oclaber 21, 2024 3:25:32  End Execulion Inlet Pressure Accuracy - Front  Run Count: 1
PM S8L: - Pressure Conirolled Inlet
-§:25.0 psi - L: <= 1.2 psl
October 21, 2024 3:25:50  Start Execution Inlet Pressure Decay - Back Nene
PM S5L: - Pressure Controlled Inlet
- 8:25.0 psi - L: »>= -2.0 psi and
<= 0.5 psi
Qclober 21, 2024 3:26:.01 End Execution Inlet Pressure Decay - Back Run Count : 1
PM SSL: - Pressure Controlled Inlet
- 8:25.0 psi - L: >=-2.0 psi and
<= 0.5 psi
QOclober 21, 2024 3:26:06 Starl Execution Inlet Pressure Agcuracy - Back  None
PM S$SL: - Pressure Controlled Inlet
-5:25.0psi-L:<=1.2psi
QOctober 21, 2024 3:26:10 End Execution Inlet Pressure Accuracy - Back Run Count: 1
PM §5L: - Pressure Confrolled Intet
- S5: 25.0 psi - L: <= 1.2 psi
Qctober 21, 2024 3:26:12  Start Execution Detector Flow Accuracy - Front  None

PM

FID: - Type : Fue! - §: 30.0
mLfmin - 17 <= 19,0% setpoint

Page2/10

Date:
System ID:

October 22, 2024 9:27:05 AM

GC-6_CN11461066

Page 14/ 22
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Agilent CrossLab Compliance Services

User Name: saenguthat.tarak

Roport Generated by Hostname: LAPTOP-CQ3SKOMY

2024_ALS_GC-6_CN11461066_CQHW Transaction log :

System Id: GC-6_CN11461066

Print Date: Ociober 22, 2024 9:27:06 AM

Time

Transaction
Stata

Actlvity
Performed

Type of Transaction

Optional Information

Qctober 21, 2024 3:26:50
PM

Qctober 21, 2024 3:26:53
PM

October 21, 2024 3:26:54
PM

October 21, 2024 3:27:10
PM

Qclober 21, 2024 3:27:13
PM

October 21, 2024 3:29:11
PM

October 21, 2024 3:20:27
PM

QOclober 21, 2024 3:29:20
PM

October 21, 2024 3:29:20
PM

October 21, 2024 3:20:47
PM

October 21, 2024 3:29:52
PM

Audit

End

Starl

Audit

End

Start

Audit

End

Start

Audit

End

Data

Execution

Execution

Data

Execution

Execulion

Data

Execution

Execution

Data

Execution

Detector Flow Accuracy - Front
FID: - Type : Fuel - 5: 30.0
mU/min - L: <= 10.0% setpoint

Detector Flow Accuracy - Front
FID; - Type : Fuel - 5: 30.0
mU/min - L: <= 10.0% satpoint

Detector Flow Accuracy - Front
FID: - Type : Oxidizer - 5: 400.0
mbL/min - L: <= 10.0% setpoint

Deteclor Flow Accuracy - Front
FID: - Type : Oxidizer - 5: 400.0
mUmin - L: <= 10.0% setpoint

Detector Flow Accuracy - Frant
FID: - Type : Oxidizer - S: 400.0
mbL/min - L: <= 10.0% selpoint

Deteclor Flow Accuracy - Front
FID: - Type : Makeup - S: 26.0
mbimin - L: <= 10.0% setpoint

Detector Flow Accuracy - Fronl
FID: - Type : Makeup - S: 25.0
mUmin - L: <= 10.0% sefpoint

Detector Flow Accuracy - Front
FID: - Type : Makeup - 8: 25.0
mbL/min - L: <= 10.0% selpaint

Detector Flow Acouracy - Back
FID: - Type : Fuel - 5: 30.0
mUmin - L: <= 10.0% satpoint

Detector Flow Accuracy - Back
FID: - Type : Fuel - 5; 30.0
mUmin - L: <= 10.0% setpaint

Detector Flow Accuracy - Back
FID: - Type : Fuel - 8: 30.0
mb/min - L: <= 10.0% setpoint

Page 3/10

Manual Data Entry

Run Count : 1

None

Manual Data Entry

Run Count : 1

None

Manual Data Entry

Run Count : 1

None

Manual Data Entry

Run Count : 1

Date:
Systemn [D:

October 22, 2024 9:27:05 AM

GG-6_CN11461066
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Agilent CrossLab Compliance Services

User Name: saenguthai.tarak System ld: GC-6_CN11461066
Report Generated by Hostname: LAPTOP-CQASKOMY Print Date: Qctober 22, 2024 9:27:06 AM
2024_ALS_GC-6_CN11461066_OQHW Transaction log :
Time Transaction Activity Type of Transactlon Optlonal Information
State Performed

Qctlober 21, 2024 3:29:54  Start Execution Deteclar Flow Acguracy - Back None
PM FID: - Type : Oxidizer - §: 400.0

mU/min - L: <= 10.0% selpoint
Qctober 21, 2024 3:30:07  Audit Data Detector Flow Accuracy - Back  Manual Data Eniry
PM FID: - Type : Oxidizer - §: 400.0

mbimin - L: <= 10.0% setpoint
Qctober 21, 2024 3:30:09 End Execution Detector Flow Atcuracy - Back  Run Count : 1
PM FID: - Type : Oxidizer - S: 400.0

mL/min - L: <= 10.0% selpoint
Qctober 21, 2024 3:30:11  Start Execution Detestor Flow Accuracy - Back  None
PM FID: - Type : Makeup - 8: 25.0

mLJ/min - L; <= 10.0% setpoint
October 21, 2024 3:30:34  Audit Data Detector Flow Accuracy - Back Manual Data Entry
M FID: - Type : Makeup - S: 25.0

mblimin - L: <= 10.0% setpoint
Qctober 21, 2024 3:30:37 End Execution Detector Flow Accuracy - Back Run Gount : 1
PM FID: - Type : Makeup - §: 25.0

mL/min - L: <= 10.0% setpoint
October 21, 2324 3:30:38  Start Execution GG Qven Temperature None
PM Accuracy - 7890: - Temperature

1 Quen - 8:230.0°C-L:>=-1.0

AND <= 1.0 % setpointin K
October 21, 2024 3:31:55  Audit Data GG Oven Temperatura Manual Data Entry
PM Accuracy - 7890: - Temperature

1 Quen - §: 2300°C - L: »=-1.0

AND <= 1.0 % setpoint in K
Qctober 21, 2024 3:34:57 End Execution GG Oven Temperature Rurt Count : 1
PM Accuracy - 7890 - Temperature

: Oven - S:230.0°C - L: >»=-1.0

AND <= 1.0 % setpeint in K

Page 4 /10

Date:
System ID:

October 22, 2024 9:27:05 AM

GC-6_CN11461066
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User Name: saenguthai.tarak System |d: GC-6_CN11461066
Report Generated by Hostname: LAPTOP-CQ3SKOMY Print Date: October 22, 2024 9:27:06 AM

2024_ALS_GC-8_CN11461066_OQHW Transaction log :

Time Transaction Actlvity Type of Transaction Optlonal Information
State Performed

October 21, 2024 3:31:59  Start Execution GC Oven Temperature None

PM Accuracy - 7890: - Temperature

:Qven- §:100.0°C-L: >=-1.0
AND <= 1.0 % selpoint in K

October 21, 2024 3:34:37  Audit Data GC Oven Temperature Manual Data Entry
PM Accuracy - 7890: - Temperalure

:0Oven - 5:100.0°C - L: »=-1.0

AND <= 1,0 % selpoinl in K

- Oclober 21, 2024 3:34:39  End Execution GC Oven Temperature Run Count : 1
(,. PM Accuracy - 7890: - Temperature

:Oven - 5:100,0°C - L; »=-1.0

AND <= 1.0 % setpoint in K

Qctober 21, 2024 3:34:42  Start Execution GC Oven Temperature Stability None
PM - 7890: - Temperature : Qven -
5:100.0°C - L; <= 0.5°C

October 21, 2024 3:39:05  Audit Data GC Oven Temperature Stability Manual Data Entry
PM - 7890: - Temperature : Qven -
5:100.0°C - L: <= 0.5°C

October 21, 2024 3:3%:07  End Execulion GC Qven Temperature Stability Rua Count: 1
PM - 7890: - Temperature : Qven -
$:100.0°C - L: <= 0.5°C

October 21, 2024 3:39:33  Start Execulion GC Scouling Run - Injection None
PM Tower, Front SSL, Fronl FID: -

Part of System Preparation - No

limits associated

October 21, 2024 3:40:12  Audit AceClosed Session None
PM
(, - October 22, 2024 B:55:47  Audit AceRestarted Session Neone
AM
October 22, 2024 8:55:50  Audit SessionReloaded Session None
AM
Oclober 22, 2024 8:56:02  Start Qualification Sesslon oQ
AM
Paga 5/10
Date: October 22, 2024 9:27.05 AM
System ID: GC-6_CN11461066
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User Name: saenguthai.tarak System ld: GC-6_CN11461068
Report Generated by Hostname: LAPTOP-CO3ISKOMY Print Date: October 22, 2024 9:27.06 AM
2024_ALS_GC-6_CN11461066_OQHW Transaction log :
Time Transactlon Activity Type of Transactlen Optional Information
State Performed
October 22, 2024 8:56:02  Start Execution GC Scouting Run - Injection None
AM Tower, Front SSL, Front FID: -
Part of System Preparation - No
fimits associated
October 22, 2024 8:56:46  Audit Data GC Scouting Run - Injection Data files Path :
AM Tower, Front S5L, Front FID: - G:\Data\Front\Front_SC10.0\
Part of System Preparation - No FiID1A.ch
limits associated
QOctober 22, 2024 8:57:25 End Execution GC Seouling Run - Injection Run Count : 1
AM Tower, Front SSL, Front FID: -
Part of System Preparation - No
Timits associated
October 22, 2024 8:57:3%  Start Execution Noisa and Drift - Front FID: - None
AM Detector FID - L (Noise): <=
0.10 pA - L {Drift): <= 2,50
pAJhour
Oclober 22, 2024 8:58:03  Audit Data Noise and Drift - Front FID: - Data files Path :
AM Detector FID - L (Noise): <= Gi\Data\Frent\Front_ND10.04
0.10 pA - L {Drift); <= 2,50 FID1A.ch
pAdhour
Qctober 22, 2024 8:58:37 End Execution Noise and Drift - Front FID: - Run Count : 1
AM Detector FID - L {Noise): <=
0.10 pA - L {DriR); <= 2,50
pAJhour
October 22, 2024 8:58:40  Start Execulion Injection Precision - Injection None
AM Tower, Front SSL, Front FID: -
GC -L (Area) <= 3.00% - L
(Ret. Time): <= 1.00%
QOctober 22, 2024 8:59:06  Audit Data DataManager DataManager was in a data
AM verification state but the user
chosa to start over
Paga 6/ 10

Date:
System ID:

October 22, 2024 9:27.05 AM
GC-6_CN11461066
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Agilent CrossLab Compliance Services

User Name: saenguthail.tarak Systoem id: GC-6_CN11461066
Repert Generated by Hostname: LAPTOP-CQISKOMY Print Dato: Octobor 22, 2024 9:27:06 AM
2024_ALS_GC-6_CHN11461066_OQHW Transaction log :
Time Transaction Activity Type of Transaction Optional Information
State Parformed
October 22, 2024 9:01:43  Audit Data Injection Pre<ision - Injection Data fites Path :
AM Tower, Front SSL, Front FID: - G:\Data\Front\Front_IPG105,
GC -L{Area) <=3.00%-L DAFIDHM A.ch
(Ret. Time): <= 1.00%
October 22, 2024 9:01:43  Audit Data Injaction Precision - Injection Data files Path :
AM Tower, Front SSL, Frent FID: - G:\Data\Front\Front_IP0106.
GC -L(Area) <=3.00%-L DAFIDMA.ch
{Ret. Timg): <= 1.00%
( o October 22, 2024 9:01:43  Audit Data Injection Precision - Injection  Data files Path :
- AM Tower, Front SSL, Front FID: -  G:\Data\Fronl\Front_IP0107.
GC - L (Area): <= 3.00% - L D\FID1A.ch
{Ret. Time): <= 1.00%
October 22, 2024 9:01:43  Audil Dala Injection Precision - Injection Data files Path ;
AM Tower, Front SSL, Front FID: -  G:\Data\Front\Front_IP0108.
GC - L(Area): <=3,00% - L D\FED1A.ch
(Ret. Time): <= 1.00%
Oclober 22, 2024 9:01:43  Audit Data Injection Precision - Injection Data files Path :
AM Tower, Front SSL, Front FID: -  G:\Data\Front\Froni_IP0O109.
GC - L (Area) <= 3.00% - L D\FID1A.ch
(Ret. Time): <= 1.00%
October 22, 2024 9:01:43  Audit Data Injection Precision - Injection Data files Path ;
AM Tower, Front SSL, Front FID: - G:\Data\Front\Front_IP0110.
GG - L (Area) <=3.00%-L DAFID1A.ch
{Ret. Time): <= 1.00%
October 22, 2024 8:02:11  End Execulion Injaclion Precision - Injection Run Count: 1
AM Tower, Front SSL, Front FID: -
GC -L (Area): <=3.00% - L
(' ~ (Ret, Time): <= 1.00%
" October 22, 2024 9:02:16  Starl Exacution Signal to Nolse - Injection None
AM Tower, Front SSL, Front FID:; -
Detector FID - L: »= 300000
October 22, 2024 8:02:34  Audit Data Signal te Noise - Injection Data files Path :
AM Tewer, Frent SSL, Front FID: - G:\Data\Front\Front_SNO1.D\
Detector FID - L: »=300000  FID1Ach
Page 7 {10
Date: October 22, 2024 9;27:05 AM

System ID: GC-6_CN11461066
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User Name: saenguthaitarak System ld: GC-6_CN11461066
Report Generated by Hostname: LAPTQP-CQ3SKQMY Print Date; October 22, 2024 9:27:06 AM
2024_ALS_GC-6_CN11461066_OQHW Transaction log :
Time Transaction Activity Type of Transaction Optional Information
State Performed
Qctober 22, 2024 9:02.54 End Execution Signal to Noise - Injection Run Gount : 1
AM Tower, Front SSL, Front FID: -
Detector FID - L:>= 300000
Qctober 22, 2024 9:03:00  Start Execution GC Scouting Run - Injection Nene
AM Tower, Back S5L, Back FID: -
Part of System Preparation - No
limits associated
Qclober 22, 2024 §;03;31  Audit Data GG Scouting Run - Injection Data files Path :
AM Tower, Back $SSL, Back FID: -  G:\Deta\Back\Back_SG01.D\
Part of System Preparation - No FID2B.ch
limits associated
October 22, 2024 9:04:03  End Execution GC Scouting Run - Injection Run Gount ; 1
AM Tower, Back S5L, Back FID: -
Part of System Preparation - No
limits associated
October 22, 2024 9:.04:06  Starl Execution Noise and Drift - Back FID: - None
AM Detegtor FID - L {Noise): <=
0.10 pA - L {Drift): <= 2,50
pAfhour
October 22, 2024 9:08:56  Audit Data Noise and Drift - Back FID: = Dalta files Path :
AM Detector FID - L (Noise): <= GAData\BackiBack_NDQ13.D
0.10 pA - L (Drift): <= 2.50 \FID2B.ch
pAshour
Qclober 22, 2024 9:09:13 End Execution Noise and Drift - Back FID: - Run Count : 1
AM Detector FID - L {Noise): <=
0.10 pA - L (Driff): <= 2.50
pAfhaur
CQctober 22, 2024 9:09:26  Start Execution Injection Precision - Injection None
AM Tower, Back SSL, Back FID: -
GC -L{Area) <=3.00%-L
(Ret. Time): <= 1,00%
Page 8/10¢

Date:
System ID:

Qctober 22, 2024 9:27:.05 AM
GC-6_CN11461066
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User Name: saenguthai.tarak System Id: GC-6_CN11461066
Report Generated by Hostname: LAPTOP-CQ3SKOMY Print Date: October 22, 2024 9:27:06 AM
2024_ALS_GC-6_CN11461066_OQHW Transaction log :
Tima Transaction Activity Type of Transaction QOptlonal Information
State Performed
October 22, 2024 9:10:44  Audit Data Injaction Precision - Injection Data files Path :
AM Tower, Back SSL, Back FID: -  G:\Data\Back\Back_|P0111.D
GC -L (Area): <= 3.00% - L. \FID2B.ch
{Ret. Time): <= 1.00%
October 22, 2024 5:10:44  Audit Data Injection Precision - Injection Data files Path :
AM Tower, Back SSL, Back FID: -  G:\Data\Back\Back_IPD112.D
GG -L (Areay <= 3.00% -L \FID2B.ch
(Ret. Tima): <= 1.00%
(“ October 22, 2024 9:10:44  Audit Data Injection Precision - Injection Data files Path :
.~ AM Tower, Back SSL, Back FID: -  G:\Date\Back\Back_IP0113.D
GC - L {Area) <= 3.00% - L \FID2B.ch
{Ret, Time): <= 1.00%
Qctober 22, 2024 §:10:44  Audit Data Injection Precision - Injection Data files Path :
AM Tower, Back SSL, Back FID: -  G:\Data\Back\Back_|P0114.D
GC - L (Area) <= 3.00% -L \FID2B.ch
(Ret. Time): <= 1.00%
October 22, 2024 9:10:44  Audit Data Injection Precision - Injection Data files Path :
AM Tower, Back SSL, Back FID: -  G:\Data\Back\Back_IPC115.D
GC -1 {Area) <= 3.00%-L \FID2B.ch
{Ret. Time): <= 1.00%
Oclober 22, 2024 9:10:44  Audit Data Injection Pracision - Injeclion Data files Path :
AM Tower, Back SSL, Back FID: - G:\Data\Back\Back_IP0116.D
GG -L {Area): <= 3.00% -L \FID2B,¢h
(Ret. Time): <= 1,00%
Cclober 22, 2024 9:11:15  End Execution Injection Precision - Injection Run Count: 1
AM Tower, Back SSL, Back FID; -
GG - L (Area): <= 3.00% - L
(-- N (Ret. Time): <= 1,00%
= October 22, 2024 9:11:23  Slart Execution Signal to Noise - Injection None
AM Tower, Back S5L, Back FID: -
Detector FID - L: >= 300000
October 22, 2024 §:11:45  Audit Data Signal fo Noise - Injection Data files Path :
AM Tower, Back SSL, Back FID: -  G:\Data\Back\Back_SN01.D\
Delecior FID -L:>=300000 FID2B.ch
Page 9/10

Date:
System ID:
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® 2023 by Agilent Technologies

Agilent CrossLab Compliance Services

User Name: saenguthai.tarak System Id: GC-6_CN11461066
Repori Generated by Hostname: LAPTOP-CQ3SKOMY Print Date; October 22, 2024 9:27:06 AM
2024_ALS_GC-6_CN11461066_OQHW Transaction log :
Time Transaction Activity Type of Transaction Optional Information
State Parformed

October 22, 2024 9:12:08  End Execution Signal to Noise - Injection Run Count : 1
AM Tower, Back SSL, Back FID: -

Detectar FID - L: >= 300000
Qetober 22, 2024 9:12:15  End Qualification Session oQ
AM
Qctober 22, 2024 9:12:115  Start Reporting Session None
AM
October 22, 2024 9:24:00  Audit Reporling Session Reporl Generated :
AM Certificate
October 22, 2024 9:25:56  Audit Reporling Session Report Generated : Reporl
AM

Page 10/ 10

Date:
System ID:

Qctlober 22, 2024 9:27:05 AM

GC-6_CN11461066
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Accredited by

NSC-TISI-TIS 17025

Calibration 0426

Calibration certificate Calibration Certificate No.  25BKL0003

Object Electronic non-automatic weighing instrument

Manufacturer Sartorius

Type MSU224S-100-DU

Serial | QM Ident. no. 31709552 | RYG_ENO0003

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

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.

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

Rayong 21140, Thailand.
Order no. 2230
Number of pages 4
Date of calibration 20 Feb 2025

REVIEWBY ..o

APPROVED BY ....cooiiiiiiiiie

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

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 06 Mar 2025 Approval of the Calibration Certificate
- .

Mr. Chonchai Inthana

Person in charge

Kachen Lalee

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

Page 114



Calibration certificate No.: 25BKL0003

Calibration Certificate

Calibration object

Single range instrument

Model MSU224S-100-DU

Serial Number 31709552

QM Ident. no | Inventory no. RYG_ENO0003 | ---

Maximum capacity (Max. load) 220.0000 g

Measured range 220.0000 g

Scale interval 0.0001 g

Place of calibration

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

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

Calibration procedure

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

Test equipment

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

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

Verical®
Version 6.5

Page

2|4



Calibration certificate No.: 25BKL0003

Calibration Certificate

Adjustment Status

The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions

Date of calibration

Temperature at place of calibration | Temp. diff.

Tweights - Tplace

20 Feb 2025

24.7°C|0.3K

Measuring conditions The installation site is suitable. The device was levelled. Balance was
loaded up to Max before test.
Comments Humidity 62.3 %RH.
Measurement results | Measurement uncertainties
Repeatability Eccentricity
Test load (nominal): 10 g | 200 g Test load (nominal): 100 g
10g9g 200 g Center 100.0000 g
1 10.0000 g 200.0000 g Front left 100.0000 g
2 10.0000 g 200.0001 g Back left 100.0001 g
3 9.9999 g 200.0000 g Back right 99.9999 g
4 10.0000 g 200.0000 g Front right 99.9999 g
5 10.0000 g 200.0001 g Maximum deviation from centric loading indication
6 9.9999 g 200.0000 g |Alecc| max = 0.0001 g
7 10.0000 g 200.0000 g
8 10.0000 g 200.0000 g
9 10.0000 g 200.0000 g
10 10.0000 g 200.0001 g
s =0.00004 g s =0.00005g
Error of indication
Testload Indication Error Expansion factor Uncertainty Uncertainty relative
L 1 E k U(E) Urel(E)
0.0100 g 0.0100 g 0.0000 g 2.00 0.00012 g 1.2%
0.1000 g 0.1000 g 0.0000 g 2.00 0.00013 g 0.13 %
0.5000 g 0.5000 g 0.0000 g 2.00 0.00013 g 0.026 %
1.0000 g 1.0000 g 0.0000 g 2.00 0.00013 g 0.013 %
5.0000 g 5.0000 g 0.0000 g 2.00 0.00013 g 0.0026 %
10.0000 g 10.0000 g 0.0000 g 2.00 0.00013 g 0.0013 %
20.0000 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 100.0001 g 0.0001g 2.00 0.00018 g 0.00018 %
200.0000 g 200.0000 g 0.0000 g 2.00 0.00028 g 0.00014 %
220.0000 g 220.0000 g 0.0000 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 measurment s stated a4 1he Siandard unceriainty 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 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 +3.42-10°- 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 0.00032 g 0.00058 %

50 % 110.0000 g 0.00051 g 0.00046 %

75 % 165.0000 g 0.00069 g 0.00042 %

100 % 220.0000 g 0.00088 g 0.00040 %

Graphic realization of the relative uncertainty of measurement | process accuracy

Safety factor
10

Njw o
FEEENE

Displayed example

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

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



REVIEWBY ....ooiiiiiii

APPROVED BY .....coiiiiiiiiiiiiiiiice

NEXT CAL DATE...... 19 /03/ 26 ..........



warakorn.pookrak
Next cal








SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN

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

Cert. No. : ACL25086
Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

SOUND LEVEL METER

RION

NL-42 / Microphone UC-52 / Preamplifier NH-24
01122578 /143842 /74027

RYG FS0017

GOOD

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 ..oovoooooooeoo
Pressure : (1013 £3) kPa
Relative Humidity : (50.0 £20 ) %

APPROVED BY .o,
Received Date : 07 JANUARY 2025
Calibration Date : 27 JANUARY 2025 27 101/ 2026
Date of Issue : 28 JANUARY 2025 NEXT CALDATE...... ... ..o o ...

Calibrated by : Nathakorn Pisutpaisan

Approved by : E W/

( Thanakul Petchurai )

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

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



supot.salamteh
New Stamp


SITHIPO Rw SITHIPORN ASSOCIATES

associates CALIBRATION LABORATORY

Cert. No. : ACL25086
Job No. : VC6S8AC0059

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-0009-24 05-FEB-25
‘Waveform Generator 33511B MY 52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267 13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-FEB-25

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

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




SITHIP ) Rw SITHIPORN ASSOCIATES

associates CALIBRATION LABORATORY

Cert. No. : ACL25086
Job No. : VC68AC0059
Pages : 30f8

Summa 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 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 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 02 03
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 035
11. Overload indication 02 0.25
12. High level stability 0.1 0.1

= AR



SITHIPORN SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25086
Job No. : VCG68AC0059

Page : 40of8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
17.6

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 233

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 0.5 0.5 0.5 +1.5
1000 0.1 0.1 0.1 +1.0
8000 0.2 0.2 0.2 +5.0




SITHIPORN

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

Frequency
(Hz)

63
125
250
500
1000

2000
4000
8000

S. Frequency and time weightings at 1

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25086
Job No. : VC68AC0059

Pages : 50of8

Deviation from various frequency weightin response curve (dB)

Flat

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

5.1 Frequency weightings at 1 kHz

Frequency
Weighting
A - weight
C - weight

Flat

5.2 Time weighting at 1 kHz

Frequency
Weighting

Fast
Slow
Leq

6. Long - term stability

Frequency
Weighting
A - weight

C-weight A-weight
-0.1 0.1
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 00
0.0 0.0
0.1 0.1

Anticipated Measured
Value Value
(dB) (dB)

94.0 94.0
94.0 94.0
94.0 94.0

Anticipated Measured
Value Value
(dB) (dB)

94.0 94.0
94.0 94.0
94.0 94.0

SLM Display SLM Display

at initial at final
(dB) (dB)
94.0 94.0

Acceptance
Limits

Deviated
Value
(dB)

0.0
0.0
0.0

Deviated
Value
(dB)

0.0
<0
0.0

Deviated
Value
(dB)

0.0

+2.0
+1.5
+1.5
+1.5
+1.0
£2.0
+3.0
+5.0

Acceptance

Limits
(dB)
+0.2
+0.2
+0.2

Acceptance
Limits
(dB)
+0.1
+0.1
+0.1

Acceptance
Limits
(dB)

B VY /R



SITHIP DRN

7. Level linearity on the reference level range

Anticipated
Value
(dB)
137.0
136.0
135.0
134.0
133.0
132.0
131.0
129.0
124.0
119.0
114.0
109.0
104.0
99.0
94.0

89.0
84.0
79.0
74.0
69.0
64.0
59.0
54.0
49.0
440
39.0
34.0
30.0
29.0
28.0
270
26.0
25.0

M

Value
(dB)
137.0
136.0
135.0
134.0
133.0
132.0
131.0
129.0
124.0
9.0
114.0
109.0
104.0
99.0
94.0
89.0
84.0
789
74.0
69.0
639
59.0
539
48.9
439
89
340
300
29.0
28.0
27.1
26.1
252

Deviated
Value
(dB)

0.0
0.0
0.0
00
0.0
0.0
0.0
0.0
0.0
00
0.0
0.0
0.0
0.0
0.0
0.0
0.0
-0.1
0.0
0.0
-0.1
0.0
-0.1
-0.1
-0.1
01
0.0
0.0
0.0
0.0
0.1
0.1
0.2

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Acceptance
Limits
(dB)
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1

11
+1.1
+1.1
+1.1
+1.1
+1.
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1

11
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+_.1

Cert. No. : ACL25086

Job No.
Pages

: VC6SAC0059
: 60f8

S
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SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25086

Job No. : VC68AC0059
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 1 108.0 107.9 -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 1.5;-5.0
200 800 127.6 127.6 0.0 +1.0
025 1 99.0 989 -0.1 15;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-25
200 800 128.0 128.0 0.0 +1.0

ST




SITHIPO Rw SITHIPORN ASSOCIATES

associates CALIBRATION LABORATORY

Cert. No. : ACL25086
Job No. : VC68AC0059

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 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 +20
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)
89.6 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 £ =2

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

End of Calibration Certificate

o B



SITHIPORN ASSOCIATES CO., LTD. S,

Sa=r2
CALIBRATION LABORATORY SITHIPORN ) jiac-wres
451-451/1 sirinthorn Road, Bangbumruy, Bangplud, Bangkok, 10700 Thailand "/':I,,.a\\\\“
Tel. +66 2433 8331 Email : calibration@sithiphorn.com CALIBRATION 0394
Cert. No. : ACL25071

Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 01122579/ 172172 /74022

ID No.: RYG FS0018

Condition As Found : GOOD

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

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

Location : -

Ambient Temperature : (23.0+3) °C
Pressure : (1013 +£3) kPa REVIEW BY ...ooiiiiiiiiiiiiiiieieeeeeeeee
Relative Humidity : (50.0 £20 ) %

APPROVED BY.........cocooiviiiiiii,
Received Date : 07 JANUARY 2025
Calibration Date : 21 - 23 JANUARY 2025
Date of Lssto - i IANUARY 2005 NEXT CAL DATE.... 21/ 01/ 2026

Calibrated by : Nathakorn Pisutpaisan

Approved by : 7—» W
<

( Thanakul Petchurai )

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.
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SITHIPO Rw SITHIPORN ASSOCIATES

associates CALIBRATION LABORATORY

Cert. No. : ACL25071
Job No. : VC68AC0059

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 SL.M's display.

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

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

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

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

= BN -
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Summa of Measurement Result :

Parameter

1. Absolute sensitivity
2. Self-generated noise
3. Acoustical signal tests of frequency weightings
125 Hz
1000 Hz
8000
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz
For>4kHzto 10 kHz
For > 10 kHz to 20 kHz
5. Frequency and time weightings at 1 kHz
6. Long - term stability
7. Level linearity on the reference level range
8. Level linearity including the level range control
9. Tone burst response
10. Peak C sound level
11. Overload indication
12. High level stability

Uncertainty

(dB)

0.2
0.2

0.3
0.3
03

0.3
0.3

0.2
0.1
0.2
02
0.2
0.2
0.2
0.1

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25071
Job No. : VC68AC0059
Pages : 3of8

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

0.6
0.6
0.7

0.6
0.7
1.0
0.2
0.1
0.3
0.3
03
0.35
0.25
0.1



SITHIPORN SITHIPORN ASSOCIATES

CALIBRATION LABORATORY

Cert.No. : ACL25071
JobNo. : VC68AC0059

Page : 40of8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.8

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

Frequency Weighting

Weighting (dB)

A - weight 12.0

C - weight 18.3
Flat 240

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 0.3 03 +1.5
1000 0.1 0.1 0.1 +1.0
8000 1.1 1.1 1.1 +5.0




SITHIPORN

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

Frequency
(Hz)

63
125
250
500
1000

2000
4000
8000

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25071
Job Ne. : VC68AC0059

Pages : 50of8

Deviation from various frequency weighting response curve (dB)

Flat

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

C-weight

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1

5. Frequency and time weightings at 1 kHz

5.1 Frequency weightings at 1 kHz

Frequency
Weighting
A - weight
C - weight
Flat

5.2 Time weighting at 1 kHz

Frequency
Weighting
Fast
Slow

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

Anticipated

Value
(dB)
94.0
94.0
94.0

Anticipated

Value
(dB)
94.0
94.0
94.0

SLM Display SLM Display

at imitial
(dB)
94.0

A-weight

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1

Measured

Value
(dB)
94.0
94.0
94.0

Measured

Value
(dB)
94.0
94.0
94.0

at final
(dB)
94.0

Acceptance

Limits

Deviated
Value
(dB)

00
0.0
00

Deviated
Value
(dB)

0.0
0.0
0.0

Deviated
Value
(dB)

00

2.0
+1.5
+1.5
+1.5
+1.0
+2.0
+3.0
+5.0

Acceptance

Limits
(dB)
+0.2
+0.2
+0.2

Acceptance

Limits
(dB)
+0.1
+0.1
+0.1

Acceptance

Limits
(dB)

03— 20
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SITHIP DRN SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25071
Job No. : VC68AC0059
Pages : 6of8

7. Level linearity on the reference level range

Anticipated M Deviated Acceptance
Value Value Value ’
(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.
1290 129.0 0.0 +1.1
124.0 124.0 0.0 11
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 11
109.0 1 0 0.0 +1.1

04.0 104.0 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
79.0 789 -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 33.9 0. + .1

0.0 30.0 0.0 +1.1
29.0 28.9 -0.1 +1.1
28.0 280 0.0 + .
270 27.0 0.0 +1.1
26.0 26.0 0.0 +1.1
25.0 25.1 0.1 +1.1

7 At -



SITHIPORN SITHIPORN ASSOCIATES
CALIBRATION LABORATORY
Cert. No. : ACL25071
Job No. : VC68AC0059
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)
0.25 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.0 0.0 +1.0
Slow 2 8 108.0 108.0 0.0 1.5;-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 10;-25
200 800 128.0 128.1 0.1 +1.0

7 LSS
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Cert. No. : ACL25071
Job No. : VC6SACO0059

Pages : 8of8
10. Peak C sound level

Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak V ue 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 L -
one-half cycle  one-half cycle (dB) (dB)
89.5 89.6 0.1 *1.5

12. High level stability

SLM Display SLM Display Deviated Acceptance

Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 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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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

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

Equipment :
Manufacturer :
Model :

Serial No.:

ID Noe.:

Condition As Found :

Customer :

Location :

SOUND LEVEL METER
RION

NL-42 / Microphone UC-52 / Preamplifier NH-24
01122607 / 145554 /34373

RYG_FS0019

GOOD

Cert. No. : ACL25072

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

Ambient Temperature : (23.0+£3)
Pressure : (1013 +£3)
Relative Humidity : (500 £20)
Received Date : 07 JANUARY 2025
Calibration Date : 21 - 23 JANUARY 2025
Date of Issue : 24 JANUARY 2025
Calibrated by :
Approved by :

°C
kPa
%

Pages : 1of8
REVIEW BY ...,
APPROVED BY ..o
NEXT CAL DATE... 21/01/ . 2026 ..........
Nathakorn Pisutpaisan

7 Bl

( 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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SITHIPO Rw SITHIPORN ASSOCIATES

associates CALIBRATION LABORATORY

Cert. No. : ACL25072
Job No. : VC68AC0059

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-0009-24 05-FEB-25
Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267 13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-FEB-25

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

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




SITHIP ) Rw | SITHIPORN ASSOCIATES

associates CALIBRATION LABORATORY

Cert. No. : ACL25072
Job No. : VC68AC0059

Pages : 3of8

Summa 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 03 0.6
For >4 kHz to 10 kHz 03 07
For > 10 kHz to 20 kHz 03 .0
5. Frequency and time weightings at 1 kHz 02 02
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 03
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1



SITHIPORN SITHIPORN ASSOCIATES
CALIBRATION LABORATORY
Cert. No. : ACL25072
Job No. VC68AC0059
Page : 40f8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 93.9 0.0 +0.3
2. Self-generated noise
2.1 Nommal 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 12.6

C - weight 17.7
Flat 226

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 0.5 0.5 0.5 +1.5
1000 0.1 0.1 0.1 +1.0
8000 -1.2 -1.2 -1.2 +5.0

> Lofe e -




SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN

Cert. No. : ACL25072
Job No. : VC6SAC0059

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 .
Limits
63 0.0 -0.1 -0.1 +2.0
125 -0.1 0.0 -0.1 +1.5
250 0.1 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 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 94.1 0.1 £03 J>- W




SITHIPORN SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25072
Job No. : VC68AC0059

Pages : 60of8

7. Level linearity on the reference level range

Anticipated Mcasured Deviated cceptance
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 1191 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
84.0 840 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
54.0 540 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
34.0 340 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 25.9 -0.1 +1.1
25.0 24.9 -0.1 +1.1

s RN



SITHIPORN SITHIPORN ASSOCIATES
CALIBRATION LABORATORY
Cert. No. : ACL25072
Job No. : VC68AC0059
Pages : 7of8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Vilue Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 +1.1
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 29.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
025 108.0 108.0 0.0 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 8 108.0 108.1 0.1 15;-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;-25
200 800 128.0 128.1 0.1 +1.0
7t
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Cert. No. : ACL25072

Job No. : VC68AC0059
Pages : 8of8
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 3.0
One 133.4 133.4 0.0 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 2.0
Positive half cycle 135.4 135.1 0.3 +2.0
Negative half cycle 1354 135.1 -0.3 +2.0
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 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 CALIBRATOR
RION

NC-74

34178124

RYG FS0216

GOOD

Cert. No. : ACC24055
Pages : 1of3

REVIEWBY ...

APPROVED BY ...

22-Oct-25

NEXT CAL DATE..... 0. 0. Do

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

BANGKOK, 10250 THAILAND.

(23.0£3)
(1013 +£3)
( 50.0 £20)

18 OCTOBER 2024
22 OCTOBER 2024
24 OCTOBER 2024

Calibrated by :

Approved by :

Nathakomn Pisutpaisan

T LA

( 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.



supot.salamteh
New Stamp


SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-45ifi Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand

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

SITHIPORN

NSC-TISI-TIS 17025
CALIBRATION 0394

Calibration Procedure : CP-AC-03

Calibration Method :

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

Cert. No. : ACC24055
Job No. : VC68ACO0015
Pages : 20f3

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

microphone.

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

Instrument Model Serial No.
Waveform Generator 33511B MY52302742
Digital Multimeter 33461A MY53220104
Digital Multimeter 33461A MY53220076
Digital Multimeter 33461A MY 60024273
Programmable Attenuator MAT-1070 62100114
Condenser Microphone 4180 2977900
Measuring Amplifier NA-42K Al 34560495
Audio Analyzer AVR-3360A  V744B6069

Cert. No. Due Date
EF-0007-24 05-FEB-25
EEL.BP 21/0267 13-FEB-25
EEL.BP 20/0267 15-FEB-25
EEL.BP 22/0267 15-FEB-25

EF-0008-24 05-FEB-25
AA-1001-24 12-FEB-25
AA-3001-24 05-FEB-25
EF-0009-24 09-FEB-25

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

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

3.1 National Institute of Metrology (Thailand).

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




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN

45t1-451f1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand
Tel. +66 2433 8331 Email : calibration@sithiphorn.com
CALIBRATION 0394

Cert. No. : ACC24055
Job No. : VC68AC0015

Pages : 3of3

Result of calibration :

1. Sound pressure level

Specified sound Measured Deviated Acceptance
pressure level value value Uncertainty limit
(dB) (dB) (dB) (dB) (dB)
94 94.19 0.19 0.14 040
2. Frequency
Specified Measured Deviated Acceptance
Frequency value value Uncertainty limit
(Hz) (Hz) (%) (%) (%)
1000 1001.3 0.1 0.1 1.0
3. Total distortion
Measured value (% ) Uncertainty (% ) Acceptance limit ( % )
1.82 0.10 3.0

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

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

End of Calibration Certificate
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Tel. +66 2433 8331 Email : calibration@sithiphorn.com CALIBRATION 0394
Cert. No. : ACL25075

Calibration Certificate

Pages : 10of8

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 00233184 / 144837 /23232

ID No.: RYG_FS0025

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 .....ooooiiiiiiiiiiiiiieei
Pressure : (1013 +3) kPa
Relative Humidity : ( 50.0 £20 ) %
APPROVED BY ..o,
Received Date : 07 JANUARY 2025
Calibration Date : 21 -23 JANUARY 2025
NEXT CAL DATE... 21/01/2026
Date of Issue : 24 JANUARY 2025
Calibrated by : Nathakorn Pisutpaisan

Approved by : 7_. ’WL,

( 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. : ACL25075
Job No. : VC68AC0059

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-0009-24 05-FEB-25
Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267 13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-FEB-25

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

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).
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Cert. No. : ACL25075
Job No. : VC68AC0059

Pages : 30f8

Su of Measurement Result :
Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 03 0.6
1000 Hz 03 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 03 0.6
F >4 to 10 kHz 03 0.7
or > 10 kHz to 20 kHz 03 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 03
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1



SITHIPORN SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25075
JobNo. : VC6S8ACH059

Page : 40of8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
18.2

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 17.8
Flat 235

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 0.4 0.4 0.4 +1.5
1000 0.0 0.0 0.0 +1.0
8000 0.4 0.4 0.4 +5.0

2 LS




SITHIPORN SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25075
Job No. : VC6SAC0059

Pages : 50of8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight A-weight Acc(.:pt.ance
Limits
63 0.0 00 0.0 2.0
125 0.0 0.1 0.0 +1.5
250 0.0 0.0 0.0 £1.5
500 0.0 0.1 0.0 *15
1000 0.0 0.0 0.0 +1.0
2000 00 0.1 00 +£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 94.0 940 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 940 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 2 é /
/" -
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7. Level linearity on the reference level range

Anticipated
Value
(dB)
137.0
136.0
135.0
134.0
133.0
132.0
131.0
129.0
124.0
119.0
114.0
109.0
104.0

99.0
94.0
89.0
84.0
79.0
74.0
69.0
64.0
59.0
54.0
49.0
440
39.0
340
300
29.0
28.0
27.0
26.0
25.0

Measured
Value
(dB)
137.0
136.0
135.0
134.0
133.0
132.0
131.0
129.0
124.0
1190
114.0
1090
104.0
99.0
94.0
89.0
84.0
79.0
74.0
69.0
64.0
59.0
54.0
49.0
440
390
0
30.0
29.0
28.0
27.1
26.0
25.1

Deviated
Value
(dB)

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
.0
0.0
00
0.1
0.0
0.1

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Acceptance
Limits
(dB)
+ 1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1

11
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+£1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+ .
+1.1
+11
+1.1
+1.1

1.1
+1.1
+1.1
+1.1

Cert. No. : ACL25075

Job No.
Pages

: VC68A .....9
: 60f 8

o ASlefe,
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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)
130 940 94.0 0.0 +1.1
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 29.0 00 +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 15;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-25
200 800 134.0 134.1 0.1 +1.0
Slow 2 8 108.0 108.0 0.0 1.5;-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

> LS.
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10. Peak C sound level

Number of cycle Anticipated
in Value
test signal (dB)
Continuous 130.0
One 1334
Number of cycle Anticipated
in Value
test signal (dB)
Continuous 133.0
Positive half cycle 135.4
Negative half cycle 1354
11. Overload indication
Measured value (dB )
Positive Negative
one-half cycle  one-half cycle
89.6 89.5
12. High level stability
SLM Display
Frequency at initial
Weighting (dB)
A - weight 137.0

Measured
Value, Lepeak
(dB)
130.0
133.4

Measured
Value
(dB)
133.0
135.2

135.2

Deviated
Value
(dB)

-0.1

SLM Display
at final
(dB)
137.0

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25075

Job Neo. : VC68AC0059
Pages : 8of8
Deviated Acceptance
Value Limits
(dB) (dB)
0.0 +3.0
0.0 +3.0
Deviated Acceptance
Value Limits
(dB) (dB)
0.0 +2.0
-0.2 +2.0
-0.2 +2.0
Acceptance
Limits
(dB)
+1.5
Deviated Acceptance
Value Limits
(dB) (dB)
0.0 +0.3

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

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

End of Calibration Certificate

7 ASe -
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 00734220/ 157226 /34371

ID No.: RYG FS0026

Condition As Found : GOOD

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

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

Location : -
Ambient Temperature : (230 £3) °C
Pressure : (1013 £3) 1Pa REVIEWBY ...
Relative Humidity : (50.0 £20 ) %
APPROVED BY .......cooooiiiiiiiiiiieiii,
Received Date : 07 JANUARY 2025
Calibration Date : 27 JANUARY 2025
Date of Issue : 28 JANUARY 2025 NEXT CAL DATE......27/ 01/ 2026
Calibrated by : Nathakorn Pisutpaisan

Approved by : : M

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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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-0009-24 05-FEB-25
Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267 13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-FEB-25

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

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

o LeF/l .
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Summa of Measurement Result :

Uncertainty Maximum-permitted

Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 03 0.6
1000 Hz 03 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 03 0.6
For >4 kHz to 10 kHz 03 0.7
For > 10 kHz to 20 03 10
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 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
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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
(dB)
13.1

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

Frequency Weighting

Weighting (dB)

A - weight 938

C - weight 16.2
Flat 22.1

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight | A-weight Acceptance
Limits
125 1.5 1.5 1.5 +1.5
1000 0.1 0.1 0.1 +10
8000 -4.2 -4.2 4.2 +5.0

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . ) Acceptance
Flat C-weight A-weight o
Limits
63 -0.1 0.1 0.0 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.1 -0.1 +1.5
500 0.0 0.0 -0.1 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.1 0.0 0.0 £2.0
4000 -0.1 0.0 0.1 30
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
requency 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 93.9 -0.1 +0.1
Leq 94.0 94.0 0.0 +0.1

6. Long - term stability
SLM Display SLM Display  Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)

A - weight 94.0 94.1 0.1 0.3 /.._, W
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7. Level linearity on the reference level range

Anticipated
Value
(dB)
137.0
136.0
135.0
134.0
133.0
132.0
131.0
129.0
124.0
119.0
114.0
109.0
104.0

99.0
94.0
89.0
84.0
790
74.0
69.0
64.0
59.0
54.0
49.0
440
39.0
34.0
30.0
29.0
28.0
27.0
26.0
25.0

Measured
Value
(dB)
137.0
136.0
135.0
134.0
133.0
132.0
131.0
129.0
124.0
119.0
114.0
1 0
104.1
99.0
94.0
89.0
84.0
79.0
74.0
69.0
64.0
59.0
54.0
49.0
440
39.0
340
30.0
29.0
28.0
27.0
26.0
25.0

Deviated
Value
(dB)

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

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Acceptance
Limits
(dB)
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+£1.1
+1.1
+11
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1

Cert. No. : ACL25087

Job No.
Pages

: VC68AC0059
: 6of8
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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 94.0 940 0.0 1.1
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 298 0.8 +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 15;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 989 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.1 0.1 +1.0
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10. Peak C sound level

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25087
Job No. : VC68AC0059
Pages : Sof8

Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value L’
test signal (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 +3.0
One 133.4 133.4 0.0 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 1354 135.1 0.3 +2.0
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle one-half cycle (dB) (dB)
89.6 89.5 -0.1 +1.5
12. High level stability
SLM Display SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

or any v

fo owing 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.: 00734221 /187363 /23230

ID No.: RYG FS0027

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 ...ooiiiiiiiiiiiiiciec
Pressure : (1013 +3) kPa
Relative Humidity : (500 £20) %
APPROVED BY ..o,
Received Date : 07 JANUARY 2025
Calibration Date : 21 - 23 JANUARY 2025
Date of Issue - 24 JANUARY 2025 NEXT CAL DATE.... 21/.01/ 2026
Calibrated by : Nathakorn Pisutpaisan

Approved by : : W\,
%

( Thanakul Petchurai )

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.
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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-0009-24 05-FEB-25
Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267 13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-FEB-25

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

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

> Lol
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Summa 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 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 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 0.2 025
12. High level stability 0.1 0.1

= AN, .
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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
(dB)
154

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

Frequency Weighting

Weighting (dB)

A - weight 12.0

C - weight 17.9
Flat 23.8

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 04 0.4 04 +1.5
1000 0.1 0.1 0.1 +1.0
8000 2.1 21 2.1 +5.0

> Gl




SITHIPORN

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

Frequency
(Hz)

63
125
250
500

1000
2000
4000
8000

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25076
Job No. : VC68AC0059
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Deviation from various frequency weighting response curve (dB)

Flat

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

5. Frequency and time weightings at 1 kHz

5.1 Frequency weightings at 1 kHz

Frequency
Weighting
A - weight
C - weight
Flat

5.2 Time weighting at 1 kHz

Frequency
Weighting
Fast

Slow

Leq

6. Long - term stability

Frequency
Weighting
A - weight

C-weight A-weight
0.0 0.0
0.1 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.1 0.0
0.0 0.0
0.1 0.1

Anticipated Measured
Value Value
(dB) (dB)

94.0 94.0
94.0 94.0
940 94.0

Anticipated Measured
Value Value
(dB) (dB)

940 940
94.0 94.0
940 94.0

SLM Display SLM Display

at initial at final
(dB) (dB)
94.0 94.0

Acceptance
Limits

Deviated
Value
(dB)

0.0
0.0
0.0

Deviated
Value
(dB)

0.0
0..
0.0

Deviated
Value
(dB)

0.0

+2.0
+1.5
+1.5
+1.5
+1.0
+£2.0
+3.0
+5.0

Acceptance

Limits
(dB)
+£0.2

+£0.2

+£0.2

Acceptance
Limits
(dB)
+0.1
+0.1
+0.1

Acceptance
Limits
(dB)

£0.3 7%



SITHIPORN SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25076
Job No. : VC6SAC0059

Pages : 60of8

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance

Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 1.7.0 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 1 0 0.0 +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
440 439 -0.1 +11
39.0 389 -0.1 +1.1
340 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 24.9 0.1 +1.1
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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;-25
200 800 134.0 134.1 0.1 +1.0
Slow 2 8 108.0 108.0 0.0 15;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 989 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.1 0.1 +1.0

G-
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Job No. : VC68AC0059
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)
89.5 89.6 0.1 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 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 :

SOUND LEVEL METER

RION

NL-42 / Microphone UC-52 / Preamplifier NH-24
00472132 /169445 /72446

RYG FS0304

GOOD

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

Location : -
Ambient Temperature : (23.0£3) °C
Pressure : ( 101.3 :t 3 ) kPa REVIEW BY ....................................
Relative Humidity : ( 50.0 £20) %
APPROVED BY ...,

Received Date : 04 AUGUST 2025
Calibration Date : 18-19 AUGUST 2025
Date of Issue : 20 AUGUST 2025 NEXT CAL DATE. ...+ .7./. 9?3./. 2026

Calibrated by : Nathakorn Pisutpaisan

Approved by :

W ichon. B

(  Wichok Ekpongpradit )

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

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

SITHIPORN ASSOCIATES

CALIBRATION LABORATORY

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No. : ACL25317
Job No. : VC68AC0162
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 Flectrical 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-42KAl

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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Summa of Measurement Result :

Parameter

. Absolute sensitivity

. Self-generated noise

3. Acoustical signal tests of frequency weightings

125 Hz
1000 Hz
8000 Hz

. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz
For >4 kHz to 10 kHz
For > 10 kHz to 20 kHz

5. Frequency and time weightings at 1 kHz
6. Long - term stability

7.
8
9

Level linearity on the reference level range

. Level linearity including the level range control

. Tone burst response

10. Peak C sound level
11. Overload indication
12. High level stability

Uncertainty

(dB)

0.2
0.2

0.3
0.3
0.3

0.3
0.3
0.3
0.2
0.1
0.2
0.2
0.2
0.2
0.2
0.1

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25317
Job No. : VC68AC0162

Page : 30f8

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

0.6
0.6
0.7

0.6
0.7
1.0
0.2
0.1
0.3
0.3
0.3
0.35
0.25
0.1

wiCkep .
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SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. :
Job No.
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

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)

17.9

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 15.9
Flat 21.6

3. Acoustical signal tests of frequency weightings

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . i Acceptance
Flat C-weight A-weight O
Limits
125 0.3 0.3 0.3 +1.5
1000 0.0 0.0 0.0 +1.0
8000 -0.8 -0.7 -0.7 +5.0

ACL25317
VC68AC0162

4 0of 8
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4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Frequency
(Hz)

63
125
250
500
1000

2000
4000
8000

5. Frequency and time weightings at 1 kHz

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25317
: VC68AC0162

Job No.
Pages

Deviation from various frequency weighting response curve (dB)

Flat

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

C-weight

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1

5.1 Frequency weightings at 1 kHz

Frequency

Weighting

A - weight

5.2 Time weighting at 1 kHz

C - weight
Flat

Frequency
Weighting
Fast
Slow

Leq

6. Long - term stability

Frequency
Weighting
A - weight

Anticipated
Value
(dB)

94.0
94.0
94.0

Anticipated
Value
(dB)

94.0
94.0
94.0

A-weight

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1

Measured
Value
(dB)

94.0
94.0
94.0

Measured
Value
(dB)

94.0
94.0
94.0

SLM Display SLM Display

at initial
(dB)
94.0

at final
(dB)
94.0

Acceptance

Limits

Deviated
Value
(dB)

0.0
0.0
0.0

Deviated
Value
(dB)

0.0
0.0
0.0

Deviated
Value
(dB)

0.0

+2.0
+1.5
*1.5
+1.5
+1.0
+2.0
+3.0
+5.0

Acceptance
Limits
(dB)
+0.2
+0.2
+0.2

Acceptance
Limits
(dB)
0.1
+0.1

£0.1

Acceptance
Limits
(dB)
+0.3

: 50f8
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SITHIPORN SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25317
Job No. : VC68AC0162

Pages : 60f8

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +1.1
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 53.9 -0.1 +1.1
49.0 49.0 0.0 +1.1
44.0 43.9 -0.1 +1.1
39.0 38.9 -0.1 +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 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

wicloo 8
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SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25317

Job No.
Pages
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 +1.1
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 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
200 800 134.0 134.0 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 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

: VC68AC0162
: 7of8

wichow 8.
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SITHIPORN ASSOCIATES

CALIBRATION LABORATORY

Cert. No. : ACL25317

Job No. : VC68AC0162
Pages : 8of8
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 +3.0
One 1334 133.3 -0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 £2.0
Positive half cycle 1354 135.2 -0.2 +2.0
Negative half cycle 135.4 135.2 -0.2 2.0
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 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

W/ rllou &












































































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. : ACL25101
Pages : 10of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 01173610/ 143485 /22619

ID No.: RYG _FS0389

Condition As Found : GOOD

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

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

Location : -

Ambient Temperature : (23.0+3) °C
Pressure : (1013 £3) kPa REVIEW BY ..oovoiiiiiiiieie
Relative Humidity : (500 £20) %

APPROVED BY .....oovvoiiiiiiiiieiii,
Received Date : 14 JANUARY 2025
Calibration Date : 27-29 JANUARY 2025
Date of Issue : 30 JANUARY 2025 NEXT CAL DATE....??S./. 01/ 2026 ........

Calibrated by : Nathakorn Pisutpaisan

Approved by : 7» WX/
<

( Thanakul Petchurai )

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.
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SITHIPORN SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25101

Job No. : VC68AC0064

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-0009-24 05-FEB-25
Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267 13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42K Al 34560495 AA-3001-24 05-FEB-25

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

3.1 National Institute of Metrology (Thailand).

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




SITHIP® Rw SITHIPORN ASSOCIATES

associates CALIBRATION LABORATORY

Cert. No. : ACL25101
Job No. : VC68AC0064
Pages : 3of8

Summa of Measurement Result :

Uncertainty Maximum-permitted

Parameter uncertainty of
(@B) 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 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 03 0.6
For>4kHzto 10 03 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 02 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

o e
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associates CALIBRATION LABORATORY
Cert. No. : ACL25101
JobNo. : VC68AC0064
Page : 40of8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 93.9 0.0 +0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)

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

Frequency Weighting

Weighting (dB)

A - weight 16.3

C - weight 22.1
Flat 28.0

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 Acct-ept-ance
Limits
125 04 04 0.4 +1.5
1000 0.1 0.1 0.1 +1.0
8000 -0.2 -0.2 -0.2 +5.0

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

requency
(Hz)

63
125

250
500

1000
2000
4000
8000

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25101
Job No. : VC68AC0064

Pages : S5of8

Deviation from various frequency weighting response curve (dB)
Acceptance

Flat

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

C-weight

0.1
0.1
0.0
0.1
0.0
0.1
0.1
0.1

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

5.2 Time weighting at 1 kHz

Frequency
Weighting
A - weight
C - weight
Flat

Frequency
Weighting
Fast
Slow
Leq

6. Long - term stability

Frequency
Weighting
A - weight

Anticipated
Value
(dB)

94.0
94.0
94.0

Anticipated
Value
(dB)

94.0
94.0
94.0

SLM Display SLM Display

at initial
(dB)
94.0

A-weight

0.0
0.0
0.0
0.0
0.0
0.1
0.0
0.1

Measured
Value
(dB)

94.0
94.0
94.0

Measured
Value
(dB)

94.0
94.0
94.0

at final
(dB)
924.1

Limits

Deviated
Value
(dB)

0.0
0.0
0.0

Deviated
Value
(dB)

0.0
00
0.0

Deviated
Value
(dB)

0.1

+2.0
+1.5
+1.5
+1.5
+1.0
+2.0
+3.0
+5.0

cceptance
Limits
(dB)
+0.2
+0.2
+02

Acceptance
Limits
(dB)
+0.1
+0.1
£0.1

Acceptance
Limits
(dB)
+0.3

7o BAof



SITHIPORw

associates

7. Level linearity on the reference level range

Anticipated
Value
(dB)
137.0
136.0
135.0
134.0
133.0
132.0
131.0
129.0
124.0
119.0
140
109.0
104.0
99.0
94.0

89.0
84.0
79.0
74.0
69.0
64.0
59.0
54.0
49.0
440
39.0
34.0
’«ll\_o
29.0
28.0
27.0
26.0
25.0

Measured
Value
(dB)
137.0
136.0
135.0
134.0
133.0
132.0
131.0
129.0
124.0
119.1
114.0
109.0
104.0
99.0
94.0
89.0
84.0
79.0
74.0
69.0
64.0
59.0
54.0
49.0
44.0
39.0
34.0
29.9

9.0
28.0
26.9
26.0
249

Deviated
Value
(dB)

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
01
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
...0- 1
0.0
0.0
-0.1
0.0
-0.1

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Acceptance
Limits
(dB)
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+11
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1

Cert. No. : ACL25101

Job No.
Pages

: VC68AC0064
: 60f8
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CALIBRATION LABORATORY

Cert. No. : ACL25101
Job No. : VC68AC0064
Pages : 7of8§

8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance

R..ge Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 +1.1

Anticipated Measured Deviated Acceptance

Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 28.9 -0.1 +1.1

9. Tone burst response

Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 108.0 0.0 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 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 989 -0.1 15;-5.0
SEL 2 8 1...0 _08.0 0.0 10;-25
200 800 128.0 128.0 0.0 +1.0

N
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associates CALIBRATION LABORATORY

Cert. No. : ACL25101
Job No. : VC68AC0064

Pages : 8of8
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lcpeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 +3.0
One 133.4 133.4 0.0 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 1354 135.1 0.3 +2.0

11. Overload indication

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

12. High level stability

SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.1 137.0 0.1 +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

> 2RI,




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. : ACL24392
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 00597167 /179118 /87525

ID No.: RYG FS0437

Condition As Found : GOOD

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

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

Location : -
Ambient Tempel'ature : ( 23.0 :‘: 3 ) QC REV[EW BY ....................................
Pressure : (1013 £3) kPa
Relative Humidity : (50.0 £20 ) %
APPROVED BY ..o,

Received Date : 21 NOVEMBER 2024

i i : 2024
Calibration Date : 11 DECEMBER 20 NEXT CAL DATE. ... 11 /12725
Date of Issue : 11 DECEMBER 2024

Calibrated by : Nathakorn Pisutpaisan

S o7 pehefe
< L ]

( 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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Calibration Procedure : CP-AC-01

Calibration Method :

CALIBRATION 0394
Cert. No. : ACL24392
Job No. : VC67AC0168
Pages : 20f8

This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM bhad 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.
EF-0009-24
EF-0007-24

EEL.BP 21/0267

EEL.BP 20/0267

EEL.BP 22/0267
EF-0008-24
AA-1001-24
AA-3001-24

Due Date
05-FEB-25
05-FEB-25
13-FEB-25
15-FEB-25
15-FEB-25
05-FEB-25
12-FEB-25
05-FEB-25

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

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR).
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Summa 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 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 02 03
9. Tone burst response 0.2 03
10. Peak C sound level 02 035
11. Overload indication 02 0.25
12. High level stability 0.1 0.1
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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 Nomal test
Measured Value
(dB)
15.1

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 17.8
Flat 23.6

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight | A-weight Acceptance
Limits
125 04 0.5 0.4 +1.5
1000 0.2 0.2 0.2 +1.0
8000 1.3 1.4 1.4 +50

7 LSt -
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Cert. No. : ACL24392
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: 50f8

Job No.
Pages
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . . Acceptance
Flat C-weight A-weight
Limits
63 0.1 0.0 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 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0

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

Anticipated Measured

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

6. Long - term stability
SLM Display SLM Display

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

Deviated Acceptance

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

Deviated Acceptance

Value Limits

(dB) (dB)
0.0 +0.1
-0 =0.1
0.0 +0.1

Deviated Acceptance

Value Limits
(dB) (dB)
0.0 +0.3

-
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7 Level linearity on the reference level range

Anticipated Measured Deviated Acceptance

Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +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 +11
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 38.9 -0.1 +1.1
34.0 34.0 0.0 +1.1
30.0 29.9 0.1 +1.1
29.0 28.9 -0.1 +1.1
28.0 27.9 -0.1 +1.1
27.0 27.0 0.0 +1.1
26.0 26.0 0.0 +1.1
25.0 24.9 -0.1 +1.1

7 LSt
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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)
025 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.0 0.0 +1.0
Slow 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 15;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 +1.0
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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 133.4 133.3 -0.1 +3.0

Number of cycle Anticipated Measured Deviated Acceptance

in Value Value Value Limits

test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 1354 135.2 -0.2 +2.0
Negative half cycle 1354 135.2 0.2 +2.0

11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.6 0.0 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance

Frequency at initial at final Value Limits

Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 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 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
00597168 / 180411 /88181

RYG_FS0438

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) °C REVIEW BY ....ccoooiiiiiiiiiiiiiie.
Pressure : (1013 £3) kPa
Relative Humidity : (500 £20) %
APPROVED BY ...oovvoieiiiieieieeeee o,
Received Date : 18 OCTOBER 2024
Calibration Date : 30 OCTOBER 2024 NEXT CAL DATE...30 Oct 2025
Date of Issue : 31 OCTOBER 2024
Calibrated by : Nathakorn Pisutpaisan

Approved by : 7- M
<

( 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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Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No. : ACL24339
Job No. : VC67AC0168
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 :

Instrament 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-0009-24
EF-0007-24

EEL.BP 21/0267

EEL.BP 20/0267

EEL.BP 22/0267
EF-0008-24
AA-1001-24
AA-3001-24

Due Date
05-FEB-25
05-FEB-25
13-FEB-25
15-FEB-25
15-FEB-25
05-FEB-25
12-FEB-25
05-FEB-25

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

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

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR).
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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 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 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 0.2 025
12. High level stability 0.1 0.1

= Lo -
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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
(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 11.6

C - weight 17.8
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)
(Hz) Flat C-weight | A-weight Acceptance
Limits
125 0.2 0.3 0.4 +1.5
1000 0.1 0.1 0.1 +1.0
8000 0.6 0.7 0.7 +5.0

Gl -




SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

4514511 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand

Tel. +66 2433 8331

Email : calibration@sithiphorn.com

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

Frequency

(Hz)

63
125
250
500
1000

2000
4000
8000

5. Frequency and time weightings at

A

SITHIPORN

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL24339
Job No. : VC67AC0168

Pages : Sof8

Deviation from various frequency weighting response curve (dB)
Acceptance
Limits

Flat

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

C weight

0.2
0.0
0.0
0.0
0.0
0.0
0.0
0.1

5.1 Frequency weightings at 1 kHz

A-weight

-0.1
0.0
-0.1
-0.1
0.0
0.0
0.0
0.1

Frequency
Weighting
A - weight
C - weight
Flat

5.2 Time weighting at 1 kHz

Frequency
Weighting
Fast

Slow

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

Aanticipated M

Value Value
(dB) (dB)
94.0 94.0
94.0 94.0
94.0 94.0
Anticipated Measured
Value Value
(dB) (dB)
94.0 94.0
940 94~
94.0 94.0

SLM Display SLM Display

at initial at final
(dB) (dB)
94.0 94.0

Deviated
Value
(dB)

0.0
0.0
0.0

Deviated
Value
(dB)

0.0
"0
0.0

Deviated
Value
(dB)

0.0

2.0
+1.5
+1.5
+1.5
+1.0
+2.0
+3.0
+50

Acceptance
Limits
(dB)
+0.2
+0.2

+0.2

Acceptance
Limits
(dB)
+0.1
+0.1
+0.1

Acceptance
Limits
(dB)

+0.3 7_/WL‘
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7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance

Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +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
133.0 132.9 0.1 +1.1
132.0 131.9 -0.1 +1.1
131.0 1309 -0.1 +1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 +1.1
1190 119.0 0.0 +1.
114.0 114.0 0.0 +1.1
109.0 109.0 00 +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
390 39.0 0.0 1.1
34.0 34.0 0.0 +1.1
300 30.0 0.0 +1,
29.0 29.1 0.1 +1.1
28.0 28.0 0.0 +1.1
27.0 27.1 0.1 +1.1
26.0 26.0 0.0 +1.1
25.0 25.1 0.1 +1.1
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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 29.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
025 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-25
200 800 134.0 134.0 0.0 +1.0
Slow 2 8 108.0 108.0 0.0 15;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 989 -0.1 15;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-25
200 800 128.0 128.0 0.0 +1.0
a

: YC67AC0168
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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 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 1352 -0.2 +2.0
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-haif 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

72 Aolot -
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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
00296515 /179119 /87526

RYG FS0432

GOOD

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 .....ooooiiiiiiiiiiiiiiiiee
Pressure : (1013 £3) kPa
Relative Humidity : (500 £20) %
APPROVED BY ..oiviieiie e,
Received Date : 14 JANUARY 2025
Calibration Date : 27-29 JANUARY 2025 26/ 01/ 2026
NEXT CALDATE...... .00
Date of Issue : 30 JANUARY 2025 ¢
Calibrated by : Nathakorn Pisutpaisan

Approved by : 7. w\f

( 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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SITHIPO Rw SITHIPORN ASSOCIATES

associates CALIBRATION LABORATORY

Cert. No. : ACL25102

Job No. : VC68AC0064

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 SL.M 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. Neo. Due Date
‘Waveform Generator 33210A MY48017076 EF-0009-24 05-FEB-25
Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267 13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42K Al 34560495 AA-3001-24 05-FEB-25

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

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

7z I




SITHIPORN SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25102
Job No. : VC68AC0064

Pages : 3of8§

Summa of Measurement Result :

Uncertainty Maximum-permitted

Parameter unc _rtainty __
(@B) 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 0.3 0.6
1000 Hz 03 0.6
8000 Hz 03 0.7
4 Elec ‘cal 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 10
5. Frequency and time weightings at 1 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 02 03
8. Level linearity including the level range control 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 2



SITHIPO Rw SITHIPORN ASSOCIATES

associates CALIBRATION LABORATORY

Cert. No. : ACL25102
JobNo. : VC68AC0064

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

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.2

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

Frequency Weighting

Weighting (dB)

A - weight 10.8

C - weight 17.3
Flat 23.0

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)
() Flat C-weight | A-weight eSS
Limits
125 0.2 0.2 0.2 +1.5
1000 0.0 0.0 0.0 +1.0
8000 0.2 0.2 0.2 +5.0




SITHIPDORN

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

Frequency
(Hz)

63
125
250
500
1000

2000
4000
8000

Deviation from various frequency weighting

Flat

-0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0

5. Frequency and time weightings at 1 kHz

5.1 Frequency weightings at 1 kHz

Frequency
Weighting
A - weight
C - weight
Flat

5.2 Time weighting at 1 kHz

Frequency
Weighting
Fast
Slow
Leq

6. Long - term stability
Frequency
Weighting
A - weight

C-weight A-weight
-0.1 -0.1
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
00 0.0
0.0 0.0
0.1 0.1

Anticipated Measured
Value Value
(dB) (dB)

94.0 94.0
94.0 94.0
94.0 94.0

Anticipated Measured
Value Value
(dB) (dB)

94.0 94.0
94.0 94.0
94.0 94.0

SLM Display SLM Display

at initial at final
(dB) (dB)
94.0 94.0

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

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

ponse curve (dB)

Acceptance
L'mits

Deviated
Value
(dB)

0.0
0.0
0.0

Deviated
Value
(dB)

0.0
0.0
0.0

Deviated
Value
(dB)

0.0

+2.0
+1.5
+1.5
+1.5
+1.0
+2.0
+3.0
+5.0

Acceptance

Limits
(dB)
+0.2
+0.2
+0.2

Acceptance

Limits
(dB)
+0.1
+0.1
+0.1

Acceptance
Limits
(dB)
+0.3

o LI
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7. Level linearity on th- reference level range

Anticipated
Value
(dB)
137.0
136.0
135.0
134.0
133.0
132.0
131.0
129.0
124.0
119.0
114.0
1090
104.0

99.0
94.0
89.0
84.0
79.0
74.0
69.0
64.0
59.0
54.0
49.0
4.0
39.0
34.0
30.0
29.0
28.0
27.0
26.0
25.0

Measured
Value
(dB)
137.0
136.0
135.0
134.0
133.0
132.0
131.0
129.0
124.0
119.0
114.0
109.0
104.0
99.0
94.0
89.0
84.0
79.0
74.0
69.0
64.0
59.0
53.9
49.0
44.0
38.9
33.9
29.9
28.9
27.9
269
259
249

Deviated
Value
(dB)

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
-0.1
0.0
0.0
-0.1
-0.1
-0.1
0.1
-0.1
-0.1
-0.1
-0.1

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Acceptance
Limits
(dB)
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1

11
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1

Cert. No. : ACL25102

Job No.
Pages

: VC68AC0064
: 60of8
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8. Level linearity including the level range control

Anticipated
Range Value
(dB)
130 94.0
Anticipated
Range Value
(dB)
130 29.0
9. Tone burst response
Time Tone burst
duration, Tb Cycle
Weighting (ms)
0.25 1
Fast 2 8
200 800
Slow z &
200 800
0.25 1
SEL 2 8
200 800

Measured
Value
(dB)
94.0

Measured
Value
(dB)
28.8

Anticipated
Value
(dB)
108.0
117.0
134.0
108.0
127.6

99.0
108.0
128.0

Deviated
Value
(dB)

0.0

Deviated
Value
(dB)

-0.2

Measured
Value
(dB)
107.9
117.0
134.0
108.0
127.6
98.9
108.0
128.0

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25102

Job No. : VC68AC0064
Pages : 7of8
Acceptance

Limits

(dB)
+1.1

Acceptance

Limits

(dB)

+1.1

Deviated Acceptance

Value Limits

(dB) (dB)
-0.1 1.5;-5.0
0.0 1.0;-25
0.0 +1.0
0.0 1.5;-5.0
0.0 +1.0
-0.1 1.5;-5.0
00 1.0;-2.5
0.0 +1.0



SITHIPORN

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25102

Job No. : VC68AC0064
Pages : 8of8
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lcpeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 +3.0
One 133.4 133.3 -0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 1354 135.2 -0.2 +2.0
Negative half cycle 1354 135.2 0.2 +£2.0
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.5 0.0 *1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

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

End of Calibration Certificate

e B




CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research

DATE OF ISSUE 13 February 2025 CERTIFICATE NUMBER 232797

Cirrus Research Page 10of 2
Acoustic House Approved signatory
Bridlington Road R.Thomas
Hunmanby . . _
North Yorkshire Electronically signed:
YO14 OPH

United Kingdom

doseBadge Reader : IEC 60942:2003

Instrument information

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

Serial number: 73729

Class: 2

Test summary
Date of calibration: 12 February 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: REVIEW BY oovviieeeiie e,

APPROVED BY........cooooiiiii

NEXT CAL DATE....11/ 02/ 2026

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:
232797

Page 2 of 2

Environmental conditions

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

Before Pressure: 101.42 kPa Temperature: 25.1 °C Humidity: 33.1 %
After Pressure: 101.42 kPa Temperature: 25.2 °C Humidity: 35.9 %
Test equipment
Equipment Manufacturer Model Serial number
Distortion Meter Keithley 2015 1063074

Environmental Monitor Comet T7510 21962628

Initial Acoustic Results
Expected | Sample 1 | Sample 2 | Sample 3 | Average | Deviation | Tolerance | Uncertainty

Level (dB) 114.00 112.51 112.45 112.61 112.52 -1.48 +0.75 0.11 dB
Distortion (%) <4.00 1.46 1.70 2.01 1.72 1.72 +4.00 0.13 %
Frequency (Hz) 1000.0 998.2 998.2 998.2 998.2 -1.8 +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) 114.00 114.00 113.99 114.01 114.00 0.00 +0.75 0.11 dB
Distortion (%) <4.00 0.97 0.96 0.95 0.96 0.96 +4.00 0.13 %
Frequency (Hz) 1000.0 998.1 998.1 998.1 998.1 -1.9 +20.0 0.1 Hz
Functionality Results
Function Result
Keypad Pass
Battery Power Pass
Display Pass
Communication Pass
2 way IR link Pass
Clock Pass

End of results
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JEIRANATEE ASSOCIATES COLLTD

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

liranatee Assaciates Co.,Ltd CALIBRATION 0367

63/14-15, 67/35-36

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

Tel: +6608680812

Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com

Web site: www.jiranatee,com

Acoustic calibration laboratory
Calibration services department.

CALIBRATION REPORT

Page 1 of 1 Pages

MEASUREMENT ITEM : Dose meter

MANUFACTURER : Cirrus Research ple

MODEL/TYPE :CR:110A

SERIAL NUMBER : CB1525

1D NUMBER : RYG_F50582

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 : 13 Sep 2024
MEASUREMENT DATE 116 Sep 2024

ISSUE DATE 117 Sep 2024
ENVIRONMENTAL CONDITIONS:

Ambient condition in the laboratory are as follow:

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

PRECONDITIONING

o

REVIEW BY

APPROVED BY o
L d

\i
\

i NEXT CAL. DATE

[,

Calibration report Number

CDM-093-67

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 npumber: 218610

: The dose meter (Unit Under Calibration) was preconditioning 24 hours at ambient conditions prior to calibration

being performed.
STANDARD USED DURING CALIBRATION:
Instrument name:  doseBadge Reader Manufacturer:  Cirrus Research plc. Model: RC:110A Serial number: 81051
Remark: doseBadge Reader Unit with Internal Acoustic Calibrator to IEC 60942: 2003 Class 2.
CALIBRATION RESULTS:
Table 1: The results of dose meter calibration are reported in the table below.
DoseBadge Reader Level’ Noise Dosimeter reading” Error S
(dB) (dB) (dB)
114.0 114.0 0.0 v

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

=

JIRANATIE ARSOCINY 1500, LTD,

Remark:
The decibel level of standard doseBadge reader that supplied to Unit Under Calibration.
*The measurement reading of Unit Under Callbration.

Mr. Parinya Booncharoen
Calibration Department Manager

WWMJM ‘?"'

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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JEIRANATEE ASSOCIATES CO.LTD

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

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

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

E-mail: jnac-calibration@jiranatee.com

Web site: www jiranatee.com

Page 1 of 1 Pages

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

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

Acoustic calibration laboratory
Calibration services department.

CALIBRATION REPORT

: Dose meter

: Cirrus Research plc

: CR:110A

: CB1526

: RYG_FS0583

: Used item

1 ALS laboratory group {thailand) Co., Ltd.

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

113 Sep 2024
116 Sep 2024
117 Sep 2024

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

' REVIEWBY . m”’%”".f....

APPROVED BY < ’3"’

')17/”?/&5

| NEXT CAL. DATE

-

Calibration report Number

CDM-094-67

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: 218610

: The dose meter (Unit Under Calibration) was preconditioning 24 hours at ambient conditions prior to calibration
being performed.

STANDARD USED DURING CALIBRATION:
doseBadge Reader

Instrument name:

Manufacturer:  Cirrus Research plc. Model: RC:110A

Serial number: 81051

Remark: doseBadge Reader Unit with Internal Acoustic Calibrator to IEC 60942: 2003 Class 2.

CALIBRATION RESULTS:

Table 1: The results of dose meter calibration are reported in the table below.

DoseBadge Reader Level' Noise Dosimeter reading” Error Status
(dB) (dB) (dB)
114.0 114.0 0.0 4
I V.!v' I /
| |
Calibrated by: ‘ o G == ' Approved signatory:
M Mr. Sorawit Thachalad % / Al i Mr. Parinya Booncharoen
O Miss littraporn Lertsomphol ‘ J ! i Calibration Department Manager

Remark:

JRANATTI ASSOCIATES COLLLTD.

The declbel levei of standard doseBadge reader that supplied to Unit Under Callbration.
2The measurement reading of Unit Under Calibration.

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

IN WRITING FROM THE LABORATORY
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JIRANATEE ASSOCIATES COLLTD

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

ID NUMBER

CONDITION AS-RECEIVED
CUSTOMER

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

: CB1527

: RYG_FS0584

: Used item

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

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

RECEIVED DATE : 13 Sep 2024
MEASUREMENT DATE 116 Sep 2024
ISSUE DATE : 17 Sep 2024

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

Temperature :23.0£3.0 °C
Relative Humidity :55.0+15.0 %RH
Atmospheric Pressure 11010+ 10 hPa

PRECONDITIONING
being performed.

/ )Z?J’Z{Zfr:‘“ 7

* REVIEW BY conee

¥ }?‘f
APPROVED BY, i mrsitvimmmrssnes

_. b

: \b/@bé

MEXT CAL. DATE e

——

Calibration report Number

CDM-095-67

Calibration procedure:

The Noise dosimeter (Unit Under Calibration) was
calibrated ogainst 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 (S) through Cirrus research plc via
Certificate number: 218610

: The dose meter (Unit Under Calibration) was preconditioning 24 hours at ambient conditions prior to calibration

STANDARD USED DURING CALIBRATION:
Instrument name:  doseBadge Reader

Manufacturer: Cirrus Research plc. Model: RC:110A

Serial number: 81051

Remark: doseBadge Reader Unit with Internal Acoustic Calibrator to IEC 60942: 2003 Class 2.

CALIBRATION RESULTS:
Table 1: The results of dose meter calibration are reported in the table below.

DoseBadge Reader Level' Noise Dosimeter reading” Error Status
(dB) (dB) (dB)
114.0 114.0 0.0 i

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

JIRANATY

SAKIATES CO T |

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

| -
K |
-~ | Approved signatory: ......

Mr. Parinya Booncharoen
Calibration Department Manager

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

IN WRITING FROM THE LABORATORY
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JIRANATEL ASSOCIATLES COLLTD

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

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

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

E-mail: jnac-calibration@jiranatee.com

Web site: www . jiranatee.com

Page 1 of 1 Pages

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER

CONDITION AS-RECEIVED
CUSTOMER

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

: CB1528

: RYG_FS0585

: Used item

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

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

RECEIVED DATE 113 Sep 2024
MEASUREMENT DATE : 16 Sep 2024

ISSUE DATE 117 Sep 2024
ENVIRONMENTAL CONDITIONS:

Ambient condition in the laboratory are as follow:

Temperature :23.013.0 °C
Relative Humidity :55.0+15.0 %RH
Atmospheric Pressure : 1010+ 10 hPa

PRECONDITIONING
being perfarmed.

2
:

REVIEW BY | .coisimvsiskesrsrsinstasasavasas
T’ }\}y,ﬂ/ 3
" APPROVED BY‘—’:;‘-\...: .

]

AMEXT CAL, DATE ks ‘

Callbration report Number

CDM-096-67

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: 218610

: The dose meter (Unit Under Calibration) was preconditioning 24 hours at amhient conditions prior to calibration

STANDARD USED DURING CALIBRATION:
Instrument name:  doseBadge Reader

Manufacturer:  Cirrus Research plc. Model: RC:110A

Serial number: 81051

Remark: doseBadge Reader Unit with Internal Acoustic Calibrator to IEC 60942: 2003 Class 2.

CALIBRATION RESULTS:
Table 1: The results of dose meter callbration are reported in the table below.
DoseBadge Reader Level Noise Dosimeter reading” Error Status
(dB) (dB) (dB)
114.0 114.0 0.0 4

¥ Mr. Sorawit Thachalad
[ Miss littraporn Lertsomphal

VR

Calibrated by: i . -_ ‘.. N
|

| RRANATIE ASSOCIATES €0, 1

Remark:
The decihel level of standard doseBadge reader that supplied to Unit Under Calibration.
% The measurement reading of Unit Under Calibration.

/
Approved signatory: ;

Mr. Parinya Booncharoen
Calibration Department Manager

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

IN WRITING FROM THE LABORATORY
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Petchkasem 7,7/1, Rd Watthapra, Bangkokyai,
Bangkok 10600 (Thailand)

Tel: +6608680812

Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com

Web site: www.jiranatee.com

Acoustic calibration laboratary
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CALIBRATION REPORT

Page 1 of 1 Pages

MEASUREMENT ITEM : Dose meter

MANUFACTURER : Cirrus Research plc

MODEL/TYPE :CR:110A

SERIAL NUMBER : CB1529

1D NUMBER : RYG_FS0586

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 113 Sep 2024
MEASUREMENT DATE : 16 Sep 2024

ISSUE DATE :17 Sep 2024
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

PRECONDITIONING
being performed.

"
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* NEXT CAL. DATE

e

Calibration report Number

CDM-097-67

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 recoghized the national
standards, and to realization of the international
system of units (SI) through Cirrus research plc via
Certificate number: 218610

: The dose meter (Unit Under Calibration) was preconditioning 24 hours at ambient conditions prior to calibration

STANDARD USED DURING CALIBRATION:

Instrument name:  doseBadge Reader Manufacturer:  Cirrus Research plc. Model: RC:110A Serial number: 81051
Remark: doseBadge Reader Unit with Internal Acoustic Calibrator to IEC 60942: 2003 Class 2.
CALIBRATION RESULTS:
Table 1: The results of dose meter calibration are reported in the table below.
DoseBadge Reader Level Noise Dosimeter reading’ Error Status
(dB) (dB) (dB)
114.0 114.0 0.0 ¥

e

? e

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

s
1
=

JIRANATY AT 0D 11D

Remark:
' The decibel level of standard doseBadge reader that supplied to Unit Under Calibration.
*The measurement reading of Unit Under Calibration.

Approved signatory: ; % 1

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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Accredited calibration laboratory i APPROVED BY ;;-;---—;,-;dl-:: ..............
JIRANATEE ASSOCIATES COLLTD ISO/IEC 17025:2017 ; =
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63/14-15, 67/35-36

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

Tel: +6608680812

Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com

Web site: www.jiranatee.com

Acoustic calibration laboratory
Calibration services department.

Calibration report Number

CDM-098-67

CALIBRATION REPORT

Page 1 of 1 Pages

Calibration procedure:

MEASUREMENT ITEM : Dose meter
MANUFACTURER : Cirrus Research plc The Noise dosimeter (Unit Under Calibration) was
MODEL/TYPE - CR:110A calibrated against Standard dosebadge reader
SERIAL NUMBER . CB1530 model: RC-110A which the calibration was
1D NUMBER -RYG FSO587 performed respecting the requirements of ISO/IEC

Tz, 17025:2017 and carried out in accordance with
CONDITION AS-RECEIVED + Used item the requirements of IEC 60942:2003 where
CUSTOMER : ALS laboratory group (thailand) Co., Ltd. applicable.

104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang,
Khet Suan Luang, Bangkok 10250 Thailand. Traceability:
This certificate provides a traceability of The
RECEIVED DATE :13 Sep 2024 measurement to recognized the national
MEASUREMENT DATE 116 Sep 2024 standards, and ta realization of the international
ISSUE DATE 117 Sep 2024 system of units (SI) through Cirrus research plc via
Certificate number: 218610

ENVIRONMENTAL CONDITIONS:
Ambient condition in the [aboratory are as follow:
Temperature 123.0£3.0 °C
Relative Humidity :55.0+£15.0 %RH
Atmospheric Pressure 11010+ 10 hPa

PRECONDITIONING
being performed.

: The dose meter (Unit Under Calibration) was preconditioning 24 hours at ambient conditions prior to calibration

STANDARD USED DURING CALIBRATION:

Instrument name:  doseBadge Reader Manufacturer:  Cirrus Research plc. Model: RC:110A Serial number: 81051
Remark: doseBadge Reader Unit with Internal Acoustic Calibrator to IEC 60942: 2003 Class 2.
CALIBRATION RESULTS:
Table 1: The results of dose meter calibration are reported in the table below.
DoseBadge Reader Level Noise Dosimeter reading” Error Status
(dB) (dB) (dB)
114.0 114.0 0.0 v’
P .
| .,. W
Calibrated by: o g2 Approved signatory:
[ Mr. Sorawit Thachalad ] S I Mr. Parinya Booncharoen
[ Miss Jittraporn Lertsomphol ! ! Calibration Department Manager
[ JIRANATUR ASSCCLAT R COLLTI

Remark:

! The declbel level of standard doseBadge reader that supplied to Unit Under Calibration.

*The measurement reading of Unit Under Calibration.

THIS CALIBRATION REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY
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HRANATEE ASSOCIATES COLLLTD ISO/IEC 17025:2017 i {uq?%
NSC-TIsk-Tis 17025 NEXT CAL. DATE .iciiimrreenssnenesans
CALIBRATION 0367

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
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Acoustic calibration laboratory
Calibration services department.

Calibration report Number

CDM-099-67

CALIBRATION REPORT

Page 1 of 1 Pages

MEASUREMENT ITEM : Dose meter

MANUFACTURER : Cirrus Research ple

MODEL/TYPE : CR:110A

SERIAL NUMBER : CB1531

1D NUMBER : RYG_FS0588

CONDITION AS-RECEIVED : Used item

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

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

104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang,

Khet Suan Luang, Bangkok 10250 Thailand.

RECEIVED DATE 113 Sep 2024
MEASUREMENT DATE :16 Sep 2024

ISSUE DATE 117 Sep 2024
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

PRECONDITIONING

applicable.

Traceability:

This certificate provides a traceability of The
measurement to recognized the national

standards, and to realization of the international
system of units (Sl) through Cirrus research plc via
Certificate number: 218610

: 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 Calibrater to IEC 60942: 2003 Class 2.
CALIBRATION RESULTS:
Table 1: The results of dose meter calibration are reported in the table below.
DoseBadge Reader Level’ Noise Dosimeter reading’ Error Status
(dB) (dB) (dB)
114.0 114.0 0.0 o

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

.

JIRANATII ARSOCY 0

s (0, 1TD,

Remark:
The declbel fevel of standard doseBadge reader that supplled to Unit Under Calibration.
2The measurement reading of Unit Under Calibration.

T o7&
Approved signatory: .........

Mr. Parinya Booncharoen
Calibration Department Manager

THIS CALIBRATION REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION EOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY
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63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, Acoustic calibration laboratory
Bangkok 10600 (Thailand) Calibration services department.
Tel: +6608680812 Calibration report Number

Mobile: +66863999453
E-mail: jnac-calibration@jiranatee.com
Web site: www.jiranatee.com CDM-100-67

CALIBRATION REPORT

Page 1 of 1 Pages

MEASUREMENT ITEM : Dose meter Calibration procedure:
MANUFACTURER : Cirrus Research plc The Noise dosimeter (Unit Under Calibration) was
MODEL/TYPE - CR:110A calibrated against Standard dosebadge reader
SERIAL NUMBER . CB1532 model: RC-110A which the callbration was
ID NUMBER .RYG FSO589 performed respecting the requirements of ISO/IEC
= 17025:2017 and carried out in accordance with
CONDITIONIAS-RECEIVED : Used item the requirements of IEC 60942:2003 where
CUSTOMER : ALS laboratory group (thailand) Co., Ltd. applicable.
104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang,
Khet Suan Luang, Bangkok 10250 Thailand. Traceability:
This certificate provides a traceability of The
RECEIVED DATE 113 Sep 2024 measurement to recognized the national
MEASUREMENT DATE 116 Sep 2024 standards, and to realization of the international
ISSUE DATE : 17 Sep 2024 system of units (St) through Cirrus research plc via

Certificate number: 218610

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

Temperature :23.0£3.0 °C

Relative Humidity :55.0+15.0 %RH

Atmospheric Pressure 11010+ 10 hPa

PRECONDITIONING : The dose meter (Unit Under Calibration) was preconditioning 24 hours at ambient conditions prior to calibration
being performed.

STANDARD USED DURING CALIBRATION:
Instrument name:  doseBadge Reader Manufacturer:  Cirrus Research plc. Model: RC:110A Serial number: 81051
Remark: doseBadge Reader Unit with Internal Acoustic Calibrator to 1EC 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 reading2 Error Status
(dB) (d8) (dB)
114.0 114.0 0.0 v

Calibrated by: APProved SIBNAtOTY: ... ... o e ioisicrarssssssessssse st et se e ratons

M Mr. Sorawit Thachalad Mr. Parinya Booncharoen
[ Miss littraporn Lertsomphol JTRANATTI ASSOCIATES €0, LTI, Calibration Department Manager

Remark:
! The declbel level of standard doseBadge reader that supplied to Unit Under Calibration.
% The measurement reading of Unit Under Calibration.

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



Cert.No.: 25CH709/1
Page.: 10f 3

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

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

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

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

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

Issue Date :

pH Meter

Mettler Toledo
SevenExcellence
B834291445

RYG_EN0152 APPROVED BY .....ccoiiiiiiiiiie

Used ltem

18 June 2025

REVIEWBY ...

12 June 2025 NEXT CAL DATE.....‘..:!'.E.S.( 12/26 ........

2506-0407DSC-2

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

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

(25 £+ 2.5) °C

(50 £ 15) %

In - house method :

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

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Walalak Sirithean

Approved Signatory

1 July 2025


chutikarn.siripong
New Stamp


Cert.No.: 25CH709/1

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

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

2. Certified Reference Materials  :The measurement results are traceable to S| through Hach Lenge GmbH Ltd.,
Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00
:The measurement results are traceable to Sl through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

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

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

Calibration Results

Function : mV Measurement

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

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




Cert.No.: 25CH709/1
Page.: 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) (2) k
pH Electrode 4.007 4.006 181.1 0.0044 2.00
S/N.: 5211504 7.000 7.000 4.9 0.0084 2.00
10.010 10.007 -170.6 0.0066 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : InLabEXpert Pro-ISM
- Serial No. : 5211504
Dimension of probe
- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (°C) (°C) (°C) (x°C) k
25.0 25.001 25.1 0.099 0.13 2.00

Remark

- UUC* = Unit Under Calibration

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

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

-00o-




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

Page: 1 of 2

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

Equipment : pH Meter

Manufacturer: Mettler Toledo

Model : SevenExcellence

Serial No.: B834291445

ID No.: RYG_EN0152 This certificate may not be reproduced other than in full,

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

Received Date: 12 June 2025 Services.

Calibration Date: 16 June 2025

Reference: 2506-0407DSC Submitted by:  ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch

Ambient Temperature: ( 23 * 2) °C

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

Rayong 21140, Thailand

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

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No.
1) Multi-Product Calibrator 5500A 6315011 25E1627

2.This result of calibration was made on requested at the point specified by customer.
3.The certificate is valid only to the item calibrated on date and place of calibration.
4.This measurement result is traceable to the International System of Unit maintained through:-

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

Calibrated by :  Wutchareeporn Peethong Approved Signatory :

Due Date
19 May 2026

Issue Date : 01 July 2025 [ 1Phalinee Prabpaipal
[v/1 Nuntawat Khamchai

[ 1Pongsagorn Boonyaporn



Cert. No.: 25E1979/1

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

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

UUC* = Unit Under Calibration.

-00o-



Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

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

AC Line Voltage :

Calibrated by :

Approved by :

() Chakrit Waewwanjua
(v/) Suwit Imjai

() Kunchit Promprat

Issue Date :

Cert. No.: 25LM10

Page.: 1 of 2

DO Meter with Sensor | p e viEW BY ©oooo oo
YSI

APPROVED BY ...o.ovoovoooooeo,
5000-115V
15E102796

NEXT CAL DATE...... 20/07/26
RYG_EN0032

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

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

TPA On Site Calibration Laboratory

17 January 2025
20 January 2025
(26+10)°C
(50 +30)%
(220£22)V

Warakorn Lerngagtrakul

Approved Signatory

23 January 2025


chutikarn.siripong
New Stamp


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

Procedure Used :-
Calibration were conducted using in-house 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.: 15E100464
Calibration| Immersion Standard uuc* . Coverage
. Error Uncertainty
Point Depth Temperature Reading Factor
(C) (mm ) (C) (C) (C) (£C) k
20.00 60 20.002 19.81 -0.192 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-




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

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

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

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

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

() Pornthippa Tameyakul

() Ponpan Paipim

(V/) Saithip Meangmai

Issue Date :

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

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

DO Meter

YSI

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

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

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

Temperature (25+5)°C

Humidity (50+20)%

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Walalak Sirithean

Approved Signatory

21 January 2025



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

Condition of this result of calibration

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

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

Dissolved Oxygen Probe No.: 15E100464

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

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

other in full, without written approval of the laboratory

-00o-



Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :
() Ponpan Paipim

() Suwit Imjai
(v/) Kunchit Promprat

Issue Date :

Cert. No.: 24TM1663

Page: 10of 3

Low Temp. Incubator

REVIEWBY ..o
Memmert
IPP750 APPROVED BY ......voovioveoeiieeeeeeee
V818.0084

01/05/26

RYG_EN0154 NEXT CAL DATE....... oo

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

A.Pluakdaeng,

Rayong 21140, Thailand

BOD Room

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

Krisda Malee

Approved Signatory

07 November 2024


chutikarn.siripong
New Stamp


Equipment : Low Temp. Incubator Cert. No.: 24TM1663
Condition As-Received : Used Item Page: 2 of 3
Reference : 2411-00020C-1
Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY44073381 241 M73 TPA 18 May 2025
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
Beginning Finished
Temp. (°C) 24 25
REL.Humid. ( % ) 55 53
&2 49 AC Supply ( Volt ) 220 221
] |
o
1 3
g [(ref) Position : Ref. Std.
? ID No.:
H 6 ' H/2 8
Q ! Q 1 1RTD-2/1
. Vo 1 T2 2 1RTD-2/2
w2, T ° D 3 22-01RTD-03
= 4 1RTD-2/4
W 5 1RTD-2/5
6 1RTD-2/6
7 23-01RTD-07
Probe Installation Details : Dimension of Chamber : 8 1RTD-2/8
a= 10 om D= 0.60 m 9 (ref.) 23-01RTD-09
b= 10 cm W = 1.0 m
c= 10 cm H = 1.2 m

Capacity = 0.72 m?3



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

Condition As-Received : Used ltem Page: 3 0of 3
Reference : 2411-00020C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration| UUC* uuc* Temperature Temperature Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°C) (c) [ (C) (£°C) (°C) (°C) k
20.0 20.0 20.0 0.026 0.26 0.53 2
Calibration Measured Tem.rferature (°C) Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (x°C)
20.0 20.071 | 19.915 | 20.273 | 20.179 | 19.977 | 19.782 | 20.056 | 20.026 | 20.033 0.30

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

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















Accredited by

NSC-TISI-TIS 17025

Calibration 0426

Calibration certificate

Calibration Certificate No.

25BKL0002

Object

Manufacturer

Type

Serial | QM Ident. no.

Customer

Order no.

Number of pages

Date of calibration

Electronic non-automatic weighing instrument

Sartorius

MCE224S-2S00-U

38101399 | RYG_EN0163

This calibration certificate documents the
traceability to national standards.

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

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

This certificate relate and apply this equipment
only.

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

Branch)

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

2230

20 Feb 2025

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

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

Date 06 Mar 2025

Approval of the Calibration Certificate
J—

Mr. Chonchai Inthana

Person in charge

Kachen Lalee

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

10310 Bangkok

Verical®
Version 6.5

Page 114



Calibration certificate No.: 25BKL0002

Calibration Certificate

Calibration object

Single range instrument

Model MCE224S-2S00-U

Serial Number 38101399

QM Ident. no | Inventory no. RYG_ENO0163 | ---

Maximum capacity (Max. load) 220.0000 g

Measured range 220.0000 g

Scale interval 0.0001 g

Place of calibration

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

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

Calibration procedure

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

Test equipment

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

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

Verical®
Version 6.5

Page

2|4



Calibration certificate No.: 25BKL0002

Calibration Certificate

Adjustment Status

The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions
Date of calibration 20 Feb 2025

Temperature at place of calibration | Temp. diff.

. 244°C|0.6K
Tweights - Tplace
Measuring conditions The installation site is suitable. The device was levelled. Balance was
loaded up to Max before test.
Comments Humidity 58.0 %RH.

Measurement results | Measurement uncertainties

Repeatability Eccentricity

Test load (nominal): 10 g | 200 g Test load (nominal): 100 g
10g9g 200 g Center 100.0000 g

1 10.0000 g 200.0000 g Front left 100.0000 g

2 10.0000 g 200.0000 g Back left 100.0000 g

3 10.0000 g 200.0001 g Back right 100.0000 g

4 9.9999 g 200.0000 g Front right 99.9999 g

5 9.9999 g 200.0000 g Maximum deviation from centric loading indication

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

7 10.0000 g 200.0000 g

8 10.0000 g 200.0000 g

9 9.9999 g 200.0001 g

10 10.0000 g 200.0000 g

s =0.00005¢g s =0.00005g

Error of indication

Testload Indication Error Expansion factor Uncertainty Uncertainty relative
L I E k U(E) Urel(E)
0.0100 g 0.0100 g 0.0000 g 2.00 0.00013 g 1.3 %
0.1000 g 0.1000 g 0.0000 g 2.00 0.00013 g 0.13 %
0.5000 g 0.5000 g 0.0000 g 2.00 0.00013 g 0.026 %
1.0000 g 1.0000 g 0.0000 g 2.00 0.00013 g 0.013 %
5.0000 g 5.0000 g 0.0000 g 2.00 0.00013 g 0.0026 %
10.0000 g 9.9999 g -0.0001g 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 50.0001 g 0.0001 g 2.00 0.00015¢g 0.00029 %
100.0000 g 100.0000 g 0.0000 g 2.00 0.00018 g 0.00018 %
200.0000 g 200.0000 g 0.0000 g 2.00 0.00028 g 0.00014 %
220.0000 g 220.0000 g 0.0000 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 6.5 Page 3|4



Interpretation of measurement results | Appendix to the calibration certificate

Uncertainty of measurement in use

Device adjusted before measurement Yes

Temperature deviation considered 1.5 K (isoCAL active)

Temperature coefficient considered 1-10°¢K

Uncertainty of the weighing result Ug (W) Uqgi(W) =0.00013g +1.16 - 10" - R

Reference note: The current uncertainty of measurement is calculated by entering of the reading R into this formula. In relation to this, there is no need for 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 0.00016 g 0.0071 %

25 % 55.0000 g 0.00077 g 0.0014 %

50 % 110.0000 g 0.0014 g 0.0013 %

75 % 165.0000 g 0.0020 g 0.0012 %

100 % 220.0000 g 0.0027 g 0.0012 %

Graphic realization of the relative uncertainty of measurement | process accuracy

Safety factor
10

Njw o
FEEENE

Displayed example

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

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

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

Certificate No. T251530

Equipment
Manufacturer
Model

Serial No.
Customer Code
ID No.

Customer

Customer Location
Date of Receipt
Calibrated By
Approved By

Date of Issue

: MEMMERT
: UF110
: B416.2420

: RYG_EN0012 SRSl onioakiil

Certificate of Calibration Page 1 of 3

: Chamber ( Oven )

Review gy L hamdoll.

k
i
¢
1 APP P
§ ROVED BY ;7
b

! wexr oL pate 10] ) &%

: T6444AS

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

616/10 Moo 5 T.Maenamkoo,

A.Pluakdaeng, Rayong 21140

: ENVIRONMENT LABORATORY

: 3 September 2025

: Sujjar Naknakred ( Site Calibration Manager )

i }YVLZ'Q; Boonchai Suriyawong (Site Calibration Manager)
17 SEP WD

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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Metrology Center
SCI ECO Services Company Limited

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

Certificate No. T251530 Page 2 of 3

Calibration Report

Equipment : Chamber ( Oven)
Date of Calibration : 10 September 2025
Environment : Temperature : 35.7-36.6 °C

Line Voltage : 226.8-233.7 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1.

This 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 30-(CH1-10) T242203 9 November 2025
DATA LOGGER  34970A T47 T242203 9 November 2025
. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244,
. Condition of calibrated item : good
Equipment Description :
Time Constant 3 Hour 29 Minute At 104 OC
Fresh Air Damper Open Min [:] Medium |:| Max
D Close
|:| Not Available
. Adjustment :
() without adjustment ( X ) after adjustment

Approved By IZJ [Zd\

FM-TLO07 102/27-03-68
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SCI ECO Services Company Limited

. . . NSC-TISI-TIS 17025
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 CALIBRATION 0244

Certificate No. T251530 Page 3 of 3

Ca braton e ort

30-CHT 30-CH8
30-CH5 30-CHé
Chamber Edge
30-CH9
H
30-CH3 . 30-CH4
H/2
30-CH1 30-CH2
A
W2 <
« D
<ar >
W

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

Measurement Results

Average Standard Reading at each position (°C)

Calibration Point 30-CH1 30-CH2 30-CH3 30-CH4 30-CH5 30-CH6 30-CH7 30-CH8 30-CH9
104 104.02 103.70 104.01 104.16 104.11 104.08 104.01 104.33 103.61
180 180.67 178.78 180.38 179.85 179.16 180.27 180.98 181.04 179.49
Chamber ( Oven) Temperature Distribution
Reading (°C) Coverage
Setting °C Average (°C) Stability (x °C) Uniformity (°C) Uncertainty (+ °C )
Min , Max Average Factor k
104.0 103.9,104.1 104.0 104.00 0.08 0.61 0.42 2.00
180.0 179.9, 180.1 180.0 180.07 0.21 151 0.52 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 onty.

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

Approved %A‘\

FM-TL07 102/27-03-68

a level of confidence of approximately 95 % .
End of Certificate.
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Certificate No. T252169

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

Cert f cate of Ca ibration Page 1 of 3

Equipment : Liquid Bath ( Water )
Manufacturer : Memmert
talf:
Model : WNE29
Serial No. : L623.0105
Customer Code : RYG ENO0220
ID No. : TS5650A5
Customer : ALS Laboratory Group (Thailand) Co.,Ltd. ( Rayong Branch)

Customer Location :
Date of Receipt :
Calibrated By
Approved By

Date of Issue

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

19 November 2025

: Sujjar Naknakred ( Site Calibration Manager )

M / Boonchai Suriyawong (Site Calibration Manager)
0 TDEC 2055

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-TLO06 102/27-03-68



Metrology Center
SCI ECO Services Company Limited

. . . NSC-TISI-TIS 17025
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 phy iy pindyie

©|SCG

Certificate No. T252169 Page 2 of 3

Calibration Report

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

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

Condition of this results of calibration :

1. This equipment was calibrated by insert five resistance thermometer detectors into its water bath , the other one
thermocouple type T use for ambient temperature measurement . The calibration was done in according
to WI-T36 ( based on ASTM E715-80 ( Reapproved 2022 )).
All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS -90 .

2. Reference Standard Instrument :

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

3. This certificate is traceable to :

National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good

Equipment Description :
Time Constant 1 Hour 3 Minute At 63 0C
5. Adjustment :
( X ) without adjustment () after adjustment

Approved By. M

FM-TLO07 102/27-03-68
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SCI ECO Services Company Limited

. . H NSC-TISI-TIS 17025
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 CALIBRATION 0244

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

Side View Top View STD4 =  CH4
. STD3 =cr3 Geometric Center (Reference point)

T ium surface

_— 3 4
H Immersion line (depth = 6 cm)

(D=Medium level) w
l 5 STD2 = CH-2
STD1 = CH 1 STD5 = CHS 2

L UUC 's floor
1~ @5 = Position of Working standards

- D = Medium level 12 cm. Working space dimension: 59 X 35 % 14 (WxLxH)
-UUC 's medium : Water
- Working standards are located at 2.5 cm. away from each coner and walls.

Measurement Results:

Average Standard Reading at each position (OC )

Calibration Point CH-1 CH-2 CH-3 CH-4 CH-5
63 62.93 63.13 62.94 63.10 63.09
85 85.15 85.33 85.21 85.43 85.20
Liquid Bath ( Water ) Temperature Distribution
o Reading (°C ) Average Stability Uniformity Uncertainty Coverage
Setting ( C) ° o o o
Min , Max Average (C) *C) +C) *C) Factor k
63.0 62.9,63.1 63.0 63.04 0.08 0.17 0.27 2.06
85.0 84.8,852 85.0 85.26 0.13 0.24 0.43 2.23

* 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 % .

End of Certificate.

Approved By M

FM-TLO07 102/27-03-68



Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

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

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

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

Issue Date :

Cert.No.: 25CH458
Page.: 10f 3

pH Meter

Mettler Toledo | REVIEW BY ...

Seven2Go S2
C221115514
RYG_FS0596 APPROVED BY ...,

Used Item

24 June 2025 | \pyT CAL DATE., 2208/26

25 June 2025

2506-0782DSC-4

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

(25 = 2.5) °C
(50 £ 15) %

In - house method :

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

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Walalak Sirithean

Approved Signatory

26 June 2025


chutikarn.siripong
New Stamp


Cert.No.: 25CH458

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

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

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.007 CPA chem 1066665 18 Jan 2027
pH 6.965 CPA chem 1066667 18 Jan 2026
pH 10.010 CPA chem 1114385 08 June 2026

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

Calibration Results

Function : mV Measurement

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

Nominal | Standard Uncertainty of Coverage
Unit Under Value | Voltage Actual Reading Measurement factor
Calibration Input
(xmV) k
pH mV mV pH
pH Meter 4.00 177.48 178 4.00 0.58 2.00
S/N.: C221115514 7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 -178 10.00 0.58 2.00




Cert.No.: 25CH458
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) (2) k
pH Electrode 4.007 4.01 163 0.0079 2.00
S/N.: 3293232 6.965 6.99 -10 0.011 2.00
10.010 10.00 -185 0.0092 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : InLabExpert Go-ISM
- Serial No. : 3293232
Dimension of probe
- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (°C) (°C) (°C) (x°C) k
25.0 25.002 251 0.098 0.13 2.00
45.0 45.001 45.2 0.199 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-
















7y 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.coth  E-Mail : calibrate@scg.co.th

Certificate No. T252167 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cold Room )
. P REVIEWBY .. ﬂ'\ &\M)@Ul _____
Model : IREVCOHCOO E
} ACPROVED BY
Serial No. : C00351459

Customer Code : RYG_EN0184 e

ID No. : T1939AS5

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

Customer Location : ENVIRONMENT LABORATORY

Date of Receipt : 19 November 2025

Calibrated By : Sujjar Naknakred ( Site Calibration Manager )
Approved By : %/ Boonchai Suriyawong (Site Calibration Manager)
Date of Issue ;0 1DEC 10Z5

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-TLO06 102/27-03-68



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. T252167

Calibration Report

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

222.3-226.3 V
Relative Humidity : 55-65 %RH

Line Voltage :

Page 2 of 4

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 ( based on ASTM E145-94 ( Reapproved 2019) and AS2853-1986 ).

All data show below were final values and the initial data from customer request . The temperature scale used

was based on ITS - 90 .
2. Reference Standard Instrument ;

Instrument Model Instrument No. Certificate No.
TC TYPET TN161-TN170 T251760
TC TYPET TN171-TN180 T251760
DATA LOGGER  34970A T261 T251760

3. This certificate is traceable to ;

Due Date
17 October 2026
17 October 2026
17 October 2026

National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)

4. Condition of calibrated item : good

Equipment Description :

(o)

Minute At 3 C

I:I Medium |:| Max

Time Constant 1 Hour 12
Fresh Air Damper |:| Open D Min
El Close

Not Available

5. Adjustment :
() without adjustment

( X ) after adjustment

Pl

Approved By

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

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

Certificate No, T252167

Ca braton e ort

(15F
10A
8F
12F
134, S S PR )
~ .~
// -1
7 - 1C
V4
//
, 11F
V4
/
//
V4
7 2A 16E SA

7F

C=Centre, F=Centreof Face, A =Comer, E =Centre of Edge

1C TN161 11F = TN171
2A - TNI162 12F TN172
3A TN163 13A TN173
4F TN164 14A = TNI174
S5A TN165 15F TN175
6A TN166 16E TN176
7F TN167
8F TN168
9A TN169
10A TN170
Approved By

NSC-TISI-TIS 17025
CALIBRATION 0244

Page 3 of 4

14A

P

FM-TLOQ7 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

Certificate No, T252167
Ca braton e ort

Measurement Results:

CALIBRATION 0244

Page 4 of 4

Average Standard Reading at each position (°C)

Calibration Point 1c 2A 3A aF 5A 6A

7F 8F 9A 10A

TN161 TN162 TN163 TN164 TN165 TN166 TN167 TN168 TN169 TN170

3 2.59 2.80 2.94 2.86 3.05 3.44

11F 12F 13A 14A 15F 16E
TN171 TN172 TN173 TN174 TN175 TN176

341 3.56 3.38 3.54 3.36 3.16

311 3.30 3.29 3.66

Chamber ( Cold Room ) Temperature Distribution

Reading (°C)
Setting (°C) Average (°C)}  Stability(x°C)
Min , Max Average

3.0 29,41 3.7 3.21 1.25

* 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.

Coverage
Uniformity(°C) Uncertainty(+°C)
Factor k
1.92 1.85 2.00

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

a level of confidence of approximately 95 % .

End of Certificate.

Approved By M

FM-TLO7 102/27-03-68





