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Calibrated Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Next Cal
Date (Months)
Stack Copper Console Control Unit BKK_FS0527 10-Jul-25 10-Jan-26 6
Stack Copper Pitot Tube BKK FS0531 10-Jul-25 10-Jan-26 6
Stack Copper Fuel Gas Analyzer RYG FS0563 22-Jan-25 22-Jan-26 12
Stack Copper ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
Stack Hydrogen Chloride Console Control Unit RYG FS0315 10-Jul-25 10-Jan-26 6
Stack Hydrogen Chloride Pitot Tube RYG FS0320 10-Jul-25 10-Jan-26 6
Stack Hydrogen Chloride Fuel Gas Analyzer RYG FS0464 24-Mar-25 23-Mar-26 12
Stack Hydrogen Chloride Dry Gas RYG FS0317 10-Jul-25 10-Jan-26 6
Stack Hydrogen Chloride lon Chromatography BKK_EN0069 24-Jun-25 24-Jun-26 12
Stack Oxides of Nitrogen Console Control Unit BKK FS0527 10-Jul-25 10-Jan-26 6
Stack Oxides of Nitrogen Pitot Tube BKK FS0531 10-Jul-25 10-Jan-26 6
Stack Oxides of Nitrogen Pitot Tube RYG FS0321 10-Jul-25 10-Jan-26 6
Stack Oxides of Nitrogen Fuel Gas Analyzer RYG FS0563 22-Jan-25 22-Jan-26 12
Stack Oxides of Nitrogen Fuel Gas Analyzer RYG FS0464 24-Mar-25 23-Mar-26 12
Stack Oxides of Nitrogen Vacuum Gauge BKK FS0483 20-Aug-24 20-Feb-26 18
Stack Oxides of Nitrogen Vacuum Gauge RYG FS0333 3-Oct-24 2-Apr-26 18
Stack Oxides of Nitrogen SPECTROPHOTOMETER RYG_EN0037 18-Mar-25 18-Sep-26 18
Stack Sulfur Dioxide Console Control Unit BKK_FS0527 10-Jul-25 10-Jan-26 6
Stack Sulfur Dioxide Pitot Tube BKK FS0531 10-Jul-25 10-Jan-26 6
Stack Sulfur Dioxide Fuel Gas Analyzer RYG_FS0563 22-Jan-25 22-Jan-26 12
Stack Sulfur Dioxide Dry Gas BKK_FS0563 10-Jul-25 10-Jan-26 6
Stack Sulfuric Acid Console Control Unit BKK_FS0527 10-Jul-25 10-Jan-26 6
Stack Sulfuric Acid Pitot Tube BKK FS0531 10-Jul-25 10-Jan-26 6
Stack Sulfuric Acid Fuel Gas Analyzer RYG_FS0563 22-Jan-25 22-Jan-26 12
Stack Total Suspended Particulate Console Control Unit BKK_FS0527 10-Jul-25 10-Jan-26 6
Stack Total Suspended Particulate Pitot Tube BKK FS0531 10-Jul-25 10-Jan-26 6
Stack Total Suspended Particulate Fuel Gas Analyzer RYG_FS0563 22-Jan-25 22-Jan-26 12
Stack Total Suspended Particulate Digital Balance RYG_ENO003 20-Feb-25 20-Feb-26 12
Stack Zinc Console Control Unit BKK_FS0527 10-Jul-25 10-Jan-26 6
Stack Zinc Pitot Tube BKK FS0531 10-Jul-25 10-Jan-26 6
Stack Zinc Fuel Gas Analyzer RYG_FS0563 22-Jan-25 22-Jan-26 12
Stack Zinc ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
Ambient Particulate Matter (PM-10) High Volume RYG_FS0187 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_FS0192 - - On site Calibration
Ambient Particulate Matter (PM-10) Digital Balance RYG_EN0001 20-Feb-25 20-Feb-26 12
Ambient Total Suspended Particulate High Volume RYG _FS0181 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS0395 - - On site Calibration
Ambient Total Suspended Particulate Digital Balance RYG_ENO001 20-Feb-25 20-Feb-26 12
Ambient Copper High Volume RYG_FS0181 - - On site Calibration
Ambient Copper High Volume RYG_FS0395 - - On site Calibration
Ambient Copper ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
Ambient Zinc High Volume RYG _FS0181 - - On site Calibration
Ambient Zinc High Volume RYG_FS0395 - - On site Calibration
Ambient Zinc ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
Ambient Hydrogen Chloride DRYCAL FLOWMETER RYG_FS0208 27-Jan-25 26-Jan-26 12
Ambient Hydrogen Chloride DRYCAL FLOWMETER BKK_FS0614 10-Sep-25 9-Sep-26 12
Ambient Hydrogen Chloride Air Sampling Pump RYG_FS0107 6-Oct-25 6-Jan-26 3
Ambient Hydrogen Chloride Air Sampling Pump RYG_FS0143 3-Oct-25 3-Jan-26 3
Ambient Hydrogen Chloride lon Chromatography BKK_EN0069 24-Jun-25 24-Jun-26 12
Ambient Sulfuric Acid DRYCAL FLOWMETER RYG_FS0208 27-Jan-25 26-Jan-26 12
Ambient Sulfuric Acid DRYCAL FLOWMETER BKK_FS0614 10-Sep-25 9-Sep-26 12
Ambient Sulfuric Acid Air Sampling Pump RYG_FS0107 6-Oct-25 6-Jan-26 3
Ambient Sulfuric Acid Air Sampling Pump RYG_FS0143 3-Oct-25 3-Jan-26 3
Ambient Sulfuric Acid lon Chromatography BKK_EN0069 24-Jun-25 24-Jun-26 12
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0264 2-Jul-25 2-Jan-26 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0261 1-Jul-25 1-Jan-26 6
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Calibrated Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Next Cal
Date (Months)
Ambient Sulfur Dioxide SO, Analyzer RYG_FS0263 2-Jul-25 2-Jan-26 6
Ambient Sulfur Dioxide SO, Analyzer RYG_FS0260 2-Jul-25 2-Jan-26 6
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0412 29-Oct-24 29-Apr-26 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0411 29-Oct-24 29-Apr-26 18
Noise Leq 24 hrs Sound Calibrator RYG_FS0213 16-Jan-25 16-Jan-26 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0494 27-Jan-25 26-Jan-26 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0495 27-Jan-25 26-Jan-26 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0612 23-Dec-24 23-Dec-25 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0613 23-Dec-24 23-Dec-25 12
Heat Heat Stress Heat Stress Monitor RYG_FS0218 27-Jan-25 26-Jan-26 12
Heat Heat Stress Heat Stress Monitor RYG_FS0221 20-Dec-24 20-Dec-25 12
Workplace Total Dust DRYCAL FLOWMETER RYG_FS0208 27-Jan-25 26-Jan-26 12
Workplace Total Dust DRYCAL FLOWMETER BKK FS0614 10-Sep-25 9-Sep-26 12
Workplace  |Total Dust Digital Balance RYG_EN0004 20-Feb-25 20-Feb-26 12
Workplace Respirable Dust DRYCAL FLOWMETER RYG_FS0208 27-Jan-25 26-Jan-26 12
Workplace Respirable Dust DRYCAL FLOWMETER BKK_FS0614 10-Sep-25 9-Sep-26 12
Workplace Respirable Dust Digital Balance RYG_EN0004 20-Feb-25 20-Feb-26 12
Workplace Hydrogen Chloride DRYCAL FLOWMETER RYG_FS0208 27-Jan-25 26-Jan-26 12
Workplace Hydrogen Chloride DRYCAL FLOWMETER BKK_Fs0614 10-Sep-25 9-Sep-26 12
Workplace Hydrogen Chloride lon Chromatography BKK_EN0069 24-Jun-25 24-Jun-26 12
Workplace Copper DRYCAL FLOWMETER RYG_FS0208 27-Jan-25 26-Jan-26 12
Workplace  |Copper DRYCAL FLOWMETER BKK_Fs0614 10-Sep-25 9-Sep-26 12
Workplace Copper ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
Workplace Zinc DRYCAL FLOWMETER RYG_FS0208 27-Jan-25 26-Jan-26 12
Workplace Zinc DRYCAL FLOWMETER BKK_FS0614 10-Sep-25 9-Sep-26 12
Workplace Zinc ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
Workplace  |Sulfuric Acid DRYCAL FLOWMETER RYG_FS0208 27-Jan-25 26-Jan-26 12
Workplace Sulfuric Acid DRYCAL FLOWMETER BKK FS0614 10-Sep-25 9-Sep-26 12
Workplace Sulfuric Acid lon Chromatography BKK_EN0069 24-Jun-25 24-Jun-26 12
Workplace Ammonia DRYCAL FLOWMETER RYG_FS0208 27-Jan-25 26-Jan-26 12
Workplace Ammonia DRYCAL FLOWMETER BKK_FS0614 10-Sep-25 9-Sep-26 12
Workplace Ammonia SPECTROPHOTOMETER RYG_ENO037 18-Mar-25 18-Sep-26 18
Workplace Nitric Acid DRYCAL FLOWMETER RYG_FS0208 27-Jan-25 26-Jan-26 12
Workplace Nitric Acid DRYCAL FLOWMETER BKK_FS0614 10-Sep-25 9-Sep-26 12
Workplace Nitric Acid lon Chromatography BKK_EN0069 24-Jun-25 24-Jun-26 12
Workplace Silica DRYCAL FLOWMETER RYG_FS0208 27-Jan-25 26-Jan-26 12
Workplace  |Silica DRYCAL FLOWMETER BKK_Fs0614 10-Sep-25 9-Sep-26 12
Workplace Silica Spectrophotometer BKK_EN0356 8-Oct-25 8-Oct-26 12
Noise Leqg 8 hrs Sound Calibrator RYG _FS0213 16-Jan-25 16-Jan-26 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0016 16-Sep-25 15-Sep-26 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0017 27-Jan-25 27-Jan-26 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0018 21-Jan-25 21-Jan-26 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0019 21-Jan-25 21-Jan-26 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0020 21-Jan-25 21-Jan-26 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0022 19-Mar-25 19-Mar-26 12
Noise Noise Dose, TWA Dose Badge Reader RYG_FS0212 17-Sep-25 16-Sep-26 12
Noise Noise Dose, TWA Dosemeter RYG_FS0034 4-Sep-25 3-Sep-26 12
Noise Noise Dose, TWA Dosemeter RYG_FS0036 4-Sep-25 3-Sep-26 12
Noise Noise Dose, TWA Dosemeter RYG_FS0033 4-Sep-25 3-Sep-26 12
Noise Noise Dose, TWA Dosemeter RYG_FS0037 4-Sep-25 3-Sep-26 12
Noise Noise Dose, TWA Dosemeter RYG_FS0042 4-Sep-25 3-Sep-26 12
Noise Noise Dose, TWA Dosemeter RYG_FS0038 4-Sep-25 3-Sep-26 12
Noise Noise Dose, TWA Dose Badge Reader RYG_FS0212 17-Sep-25 16-Sep-26 12
Noise Noise Dose, TWA Dosemeter RYG_FS0038 4-Sep-25 3-Sep-26 12
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CONSOLE CONTROL UNIT CALIBRATION TEST REPORT

Calibration of Date : 10-Jul-25 Barometric Pressure (mmHg) : 750
Next Cal. Date : 10-Jan-26 Relative Humidity (%) : 40.0
Temperature  ( c’) : 26.5
Console Control Meter Data Reference Dry Gas Meter Data
Calibration No. : C-100125-BKK_FS0527 Reference Dry Gas Meter ID BKK_FS1122
Dry Gas Meter ID : BKK_FS0527 Serial No. . A2003240
Serial No. : 1508053 Correction Factor (Y) : 1.0000
Model No. : XC-572-V Next Calibration Date : 25-Feb-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 (0 (°C) (°C) ) AHa
15 12.22 150.10 0.00 150.10 29.0 967170.0 | 967023.0 147.00 28.0 28.0 28.0 1.0162 46.2310
25 9.25 150.10 0.00 150.10 29.0 967331.0 | 967184.0 147.00 28.0 28.0 28.0 1.0152 44.1493
50 6.55 150.10 0.00 150.10 28.0 967487.0 | 967340.0 147.00 27.0 27.0 27.0 1.0127 44.1283
80 5.11 150.10 0.00 150.10 28.0 967644.0 | 967498.0 146.00 28.0 28.0 28.0 1.0201 42.8303
120 4.16 149.80 0.00 149.80 28.0 967802.0 | 967656.0 146.00 28.0 28.0 28.0 1.0141 42.7489
Avg. 1.0157 44.0176
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

FORM NO.: F 06-024 REVISION NO.: 2 ISSUE DATE: 30 Jun 22
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DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Date : 10 Jul 25 Ambient Temperature (°C) 26.5
Calibration sheet No. : C-100125-BKK_FS0527 Relative Humidity (%) : 40
Digital Temperature ID BKK_FS0527 Reference Temperature ID BKK_FS1144
Serial No. : Serial No. : 201090006013
Model : C410FKO07 Model : Digicon-CC-VT-MS
Next Calibrate : 5 Jan 26
Location Reference Temperature] Digital Temperature Error MPE Pass / Fail
°C °C °C
Stack 0 0 0 +3 Pass
25 25 0 +3 Pass
50 51 1 +3 Pass
100 102 2 +3 Pass
150 151 1 +3 Pass
200 200 0 +3 Pass
250 250 0 +3 Pass
300 300 0 +3 Pass
500 501 1 +3 Pass
Probe 100 101 1 +3 Pass
120 121 1 +3 Pass
140 141 1 +3 Pass
Oven 100 101 - +3 -
120 121 - +3 -
140 141 - +3 -
Filter 100 101 1 +3 Pass
120 121 1 +3 Pass
140 141 1 +3 Pass
Exit 0 -1 -1 +3 Pass
10 8 -2 +3 Pass
20 19 -1 +3 Pass
Meter 0 -1 -1 +3 Pass
25 24 -1 +3 Pass
50 48 -2 +3 Pass
AUX 0 0 +3 Pass
25 25 0 +3 Pass
50 50 0 +3 Pass

MPE : (Maximum permissible error of measurement) AanuAawaIagIaauaIn1siaiaaule

Calibrated by :

RYG Field Services Scientist (2)

RYG Field Services Specialist (1

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

CALIBRATION DATA SHEET

must be < 0.100 mm.

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

avg

Calibrated by

RYG Field Services Scientist (3)

Calibration Date 10 Jul 25 Nozzle Set ID. : BKK_FS0533
Calibration Sheet No. : C-100725-BKK_FS0533 Vernier Caliper ID.: RYG_FS0539
Nozzle Diameter (cm.) Hi- Lo (D, +D,+D;)/3
Nozzle ID #
D, D, D, AD Dave
1 0.316 0.312 0.310 0.006 0.313
2 0.480 0.475 0.474 0.006 0.476
3 0.536 0.535 0.540 0.005 0.537
4 0.631 0.622 0.635 0.013 0.629
5 0.787 0.792 0.789 0.005 0.789
6 0.948 0.949 0.951 0.003 0.949
7 1.084 1.080 1.089 0.009 1.084
8 1.268 1.266 1.264 0.004 1.266
9 1.600 1.592 1.598 0.008 1.597
Where : D2 D3
D,, D,, Dy = There different nozzle diameters at 60 degrees to
each other, each measured the nearest 0.025 mm. ]
AD = Maximum distance between any two diameters,

MEASUREMENT PLANE

RYG Field Services Specialist (1)

FORM NO.: F 06-026  REVISION NO.: - ISSUE DATE: 9/1/03
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Type S Pitot Tube Calibration

Date Calibration  10-Jul-25 Due Date 10-Jan-26
Pitot ID BKK_FS0531 Inclinometer ID BKK_FS1131
Pitot SN - Vernier ID RYG_FS0539
Parameter Value Allowable Range Check
al 6.2 -10° < al <+10° OK
o2 4.2 -10°< a2 <+10° OK
B1 4.7 -5°< Bl1< +5° OK
B2 0.9 -5°< B2 < +5° OK
Y 1.7 - -
0 1.6 - -
Z=Atany 0.026 Z <0.125" OK
W=Atan 0 0.024 W <0.031" OK
Dt 0.375 0.188" to 0.375" OK
A/2Dt 1.160 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.

Calibrated b

FORM NO.: F06-124 REVISION NO.: 0 ISSUE DATE: 25/12/23
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BKK_EL0037
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Service Instrument:

Service Confirmation Number: 6905876103
Service Confirmation Date: 23.09.2024

Madel Model Description Serial Number System Handle Parent Asset
Number

SYS-10- ICP-0ES 5100/5110 System

5100

GBO10A Agilent 5100 SVDV ICP-OES MY16010005 ICP QES 5100 SYS-10-5100

Spectrometer

GB410A SPS 4 Autosampler AU15440764 ICP OES 5100 SYS-10-6100
Service Items:;

Item | Service/Part# | Description Oty Entitlement | Service Start| Service End
1000 |[EOQ Enterprise Operational 1.00 | Agreement |22.09.2024 |23.09.2024
Qualification Entitlement -

100 %
covered
1070 [ 6610030100 Bottle [CP-OES Wavecal| 1.00 [ Agreement
s0ln 500mL 5 ppm Entitlement -
100 %
covered
1020 [ 5190-7001 Calibration blank 1.0¢ | Agreement
solution Spct HNO3 Entitlement -
100 %
covered

Additional Information:

Page 2 of 3



Service Confirmation Number: 6905876103
Service Gonfirmation Date: 23.09.2024

Service Information:

Problem Description;
WU-00-10-5100-5001253655

Service Provided:
Complete OQHW 5100ICPOES
Equipment 1D: BKK_EL0037, all test passed

Service Overview Code:

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

Reported Hours; Travel Hours:
4.0 20

Customer Field Service
Representative Name:
Suwan Onkhom

Customer Name:
CHANATTAGARN IMCHOM

Additional Comments:

Page 3 of 3
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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’) : 27.0
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 (0 (°C) (°C) ) AHa
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

Calibrated by:

e ervice sclentls RYG Field Service Specialist(1)

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


jiraporn.siriwat
Rectangle


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

Calibrated by :

RYG Field Service Scientist (3) RYG Field Service Specialist (1)

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

CALIBRATION DATA SHEET

must be < 0.100 mm.

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

avg

Calibrated by

RYG Field Service Scientist (4)

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
each other, each measured the nearest 0.025 mm. ]
AD = Maximum distance between any two diameters,

MEASUREMENT PLANE

RYG Field Service Specialist (1)

FORM NO.: F 06-026  REVISION NO.: - ISSUE DATE: 9/1/03
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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
a2 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.

Calibrated by :

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

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

APPROVED B

NEXT CAL DA|
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DRY GAS METER CALIBRATION TEST REPORT

Calibration of Date 10-Jul-25
Next Calibration Date 10-Jan-26

Dry Gas Meter Data
Calibration sheet No. : C-100725-RYG_FS0317

Barometric Pressure (mm.Hg ) : 751.3
Relative Humidity (%) 43.7

Temperature ("C )

271

Reference Dry Gas Meter Data

Reference Dry Gas Meter ID :  BKK_FS0629

Dry Gas Meter ID RYG_FS0317 Serial No. 1607009
Serial No. 1706003 Correction Factor (Y) 1.0000
Model No. XC-62-CV Next Calibration Date 10-Jan-26
Dry Gas Meter
Reference Dry Gas Meter Calibration Dry Gas Meter
Correction

Vr (Liters) Tr Vm (Liters) Ti To Avg. Tm Factor

Final Initial Total ‘c) Final Initial Total ‘c) (c) ‘c) (Y)
30.00 0.00 30.00 28.0 30.02 0.00 30.02 28.0 28.0 28.0 0.9995
30.00 0.00 30.00 31.0 30.00 0.00 30.00 31.0 31.0 31.0 1.0000
60.00 0.00 60.00 32.0 61.11 0.00 61.11 32.0 32.0 32.0 0.9818
60.00 0.00 60.00 32.0 61.25 0.00 61.25 32.0 32.0 32.0 0.9796
90.00 0.00 90.00 32.0 91.56 0.00 91.56 32.0 32.0 32.0 0.9830
90.00 0.00 90.00 32.0 91.60 0.00 91.60 32.0 32.0 32.0 0.9825
Avg. 0.9877

Y = Ratio of reading of reference dry gas meter to dry gas meter ; tolerance for individual + 0.05 from average.

Calibrate by :

RYG Field ServiceScientist (2)

RYG Field ServiceSpecialist (1)

FORM NO.: F 06-023 REVISION NO.: 1

ISSUE DATE: 30/6/22
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DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Date : 10 Jul 25 Ambient Temperature (°C) 271
Calibration sheet No. : C-100725-RYG_FS0317 Relative Humidity (%) : 43.7
Digital Temperature ID RYG_FS0317 Reference Temperature ID BKK_FS1144
Serial No. : 1706003 Serial No. : 201090006013
Model : XC-62-CV Model : Digicon-CC-VT-MS
Next Calibrate : 5 Jan 26
Location Reference Temperature] Digital Temperature Error MPE Pass / Fail
°C °C °C
Stack 0 0 0 +3 Pass
25 24 -1 +3 Pass
50 49 -1 +3 Pass
100 99 -1 +3 Pass
150 149 -1 +3 Pass
200 199 -1 +3 Pass
250 249 -1 +3 Pass
300 299 -1 +3 Pass
500 500 0 +3 Pass
Probe 100 99 -1 +3 Pass
120 119 -1 +3 Pass
140 139 -1 +3 Pass
Oven - - - - -
Filter 100 100 0 +3 Pass
120 120 0 +3 Pass
140 140 0 +3 Pass
Exit 0 0 0 +3 Pass
10 9 -1 +3 Pass
20 20 0 +3 Pass
Meter 0 0 0 +3 Pass
25 25 0 +3 Pass
50 50 0 +3 Pass
AUX 0 0 0 +3 Pass
25 24 -1 +3 Pass
50 50 0 +3 Pass

MPE : (Maximum permissible error of measurement) AanuAawaIagIaauaIn1siaiaaule

Calibrated by :

RYG Field Services Scientist (2)

RYG Field Services Specialist (1)

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

Certificate of Cai ratio

CS-2 00: A io ( #659)
This certificate is to verify that instrument below are calibrated

by Archemica Lab Co., Ltd.

ICS-2100 S/N:11080010

AS-HV S/N: 5450A36659

or

A S Lla oratory Grou (Thaiand)Co, td

Operator Signature: Date: June 17-24, 2025
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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
o2 -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.

Calibrated by

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

FOR REVIEW BY .
NOMENCLATURE : VACUUM GAUGE APPROVED B
MANUFACTURER : QUALITYWELL
MODEL / TYPE : N/A NEXT CAL D
SERIAL NO. : VGO02[RYG_FS0333]

CLID. NO. : 212300696

JOB CONTROL NO. : 241002105107

CALIBRATION SERVICE : [Zl IN-LABORATORY [] ON-SITE
CUSTOMER : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN RD.,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG, BANGKOK 10250, THAILAND

DATE OF RECEIVED : (02 October 2024 DATE OF ISSUED : 04 October 2024

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

Calibrated By : Sittipong Pimdee

Calibration Engineer

Approved By :

04 October 2024

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

to the International System of Units ( SI')

Certificate No. Q24105107

F3-011-05/12-23 page 1 of 3
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REPORT OF CALIBRATION

FOR

NOMENCLATURE : VACUUM GAUGE
MANUFACTURER : QUALITYWELL
MODEL / TYPE : N/A

SERIAL NO. : VGO02[RYG_FS0333]
DATE OF CALIBRATION : 03 October 2024

ENVIRONMENT CONDITIONS :

Temperature : (23 T2 ) °C Relative Humidity : (55 £ 10 ) %RH

PROCEDURE USED :

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

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

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

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

TRACEABILITY :

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

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

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

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

Certificate No. Q24105107

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



CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

The DUC was exercised by applying a known pressure from its zero to full scale 1 times. Then 2 series of known

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

CALIBRATION DATA
CORRECTION OF PRESSURE
DUC Test point STD Reading ( kPa) Conversion to inHg Correction ( inHg )
(inHg) Up Down Up Down Up Down
-10.0 -33.62 -33.66 -9.93 -9.94 +0.07 +0.06
-20.0 -67.79 -67.82 -20.02 -20.03 -0.02 -0.03
-26.0 -88.41 -88.41 -26.11 -26.11 -0.11 -0.11
-27.0 -91.86 -91.90 -27.13 -27.14 -0.13 -0.14
-28.0 -95.35 -95.35 -28.16 -28.16 -0.16 -0.16

Uncertainty of measurement + 0.08 inHg

Transmitting fluid : Air.

Technical Note. Conversion factor 1 kPa ; 0.2953003 inHg

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 012 Page 43 of 67

Certificate No. Q24105107

F3-011-05/12-23

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

### End of Certificate ###

page 3 of 3
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DRY GAS METER CALIBRATION TEST REPORT

Calibration of Date 10-Jul-25 Barometric Pressure ( mm.Hg ) : 750
Next Calibration Date 10-Jan-26 Relative Humidity (%) 40.0
Temperature ("C ) 26.5
Dry Gas Meter Data Reference Dry Gas Meter Data
Calibration sheet No. : C-100725-BKK_FS0563 Reference Dry Gas Meter ID :  BKK_FS0629
Dry Gas Meter ID BKK_FS0563 Serial No. 1607009
Serial No. 1606011 Correction Factor (Y) 1.0000
Model No. XC-62-CV Next Calibration Date 10-Jan-26
Dry Gas Meter
Reference Dry Gas Meter Calibration Dry Gas Meter
Correction
Vr (Liters) Tr Vm (Liters) Ti To Avg. Tm Factor
Final Initial Total (c) Final Initial Total (c) (c) (c) (Y)
30.00 0.00 30.00 29.0 29.68 0.00 29.68 30.0 30.0 30.0 1.0141
30.00 0.00 30.00 29.0 29.56 0.00 29.56 30.0 30.0 30.0 1.0182
60.00 0.00 60.00 30.0 59.79 0.00 59.79 31.0 31.0 31.0 1.0069
60.00 0.00 60.00 30.0 60.18 0.00 60.18 31.0 31.0 31.0 1.0003
90.00 0.00 90.00 31.0 89.43 0.00 89.43 32.0 32.0 32.0 1.0097
90.00 0.00 90.00 31.0 89.46 0.00 89.46 32.0 32.0 32.0 1.0093
Avg. 1.0098
Y = Ratio of reading of reference dry gas meter to dry gas meter ; tolerance for individual + 0.05 from average.
Calibrate by

r. arawu Pa

RYG Field ServiceScientist (3)

RYG Field Service Specialist (1)

FORM NO.: F 06-023 REVISION NO.: 1

ISSUE DATE: 30/6/22
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DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Date : 10 Jul 25 Ambient Temperature (°C) 28.1
Calibration sheet No. : C-100725-BKK_FS0563 Relative Humidity (%) : 379
Digital Temperature ID BKK_FS0563 Reference Temperature 1D BKK_FS1144
Serial No. : 1606011 Serial No. : 201090006013
Model : XC-62-CV Model : Digicon-CC-VT-MS
Next Calibrate : 5 Jan 26
Location Reference Temperature] Digital Temperature Error MPE Pass / Fail
°C °C °C
Stack 0 3 3 +3 Pass
25 27 2 +3 Pass
50 53 3 +3 Pass
100 103 3 +3 Pass
150 153 3 +3 Pass
200 202 2 +3 Pass
250 253 3 +3 Pass
300 303 3 +3 Pass
500 502 2 +3 Pass
Probe 100 103 3 +3 Pass
120 123 3 +3 Pass
140 142 2 +3 Pass
Oven - - - - -
Filter 100 103 3 +3 Pass
120 123 3 +3 Pass
140 142 2 +3 Pass
Exit 0 3 3 +3 Pass
10 13 3 +3 Pass
20 22 2 +3 Pass
Meter 0 3 3 +3 Pass
25 27 2 +3 Pass
50 52 2 +3 Pass
AUX 0 3 3 +3 Pass
25 27 2 +3 Pass
50 52 2 +3 Pass

MPE : (Maximum permissible error of measurement) AanuAawaIagIaauaIn1siaiaaule

Calibrated by :

RYG Field Service Scientist (3) RYG Field Service Specialist (1)

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

NSC-TISI-TIS 17025

Calibration 0426

Calibration certificate Calibration Certificate No.  25BKL0003

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

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

This certificate was prepared by Sartorius
Type MSU224S-100-DU Corporation in accordance to the current

ISO/IEC 17025:2017 standard and Sartorius

Work Instruction (Method) SOP WI 08.

Serial | QM Ident. no. 31709552 | RYG_EN0003 ThIiS certificate relate and apply this equipment
only.
Customer ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong
Branch)
616/10 Moo 5 T.Maenam Khu, A.Pluak Daeng, REVIEW BY
Rayong 21140, Thailand. N
Order no. 2230
APPROVED B
Number of pages 4
NEXT CAL DATE...... 20/02/26 ..........
Date of calibration 20 Feb 2025

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

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

Date 06 Mar 2025 Approval of the Calibration Certificate Person in charge

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



High Volume Air Sampler Calibration Worksheet

Project Site : Sumiden Steel Wire (Thailand) Co.,Ltd. Barometric Pressure (mm Hg) : 752.6
Calibrate Location : Wi 5 1uging (A1) Temperature ( °C) : 30.8
Calibrate Date : 20-Oct-25 High Volume ID : RYG_FS0187
CalibrationSheet No.: C-201025-RYG_FS0187 High Volume Model : TE-5009X
Calibrator ID: RYG_FS0206 High Volume S/N : 4795
Calibrator Model : TE-5028A Calibrator Slope : 0.92987
Calibrator S/N: 1543 Calibrator Intercept : -0.01578
Test No. Delta H,0 Qa I': Chart Linear Regression
(inch) (m>/min) (CFM)

1 16 0.880 32 Slope : 36.8862

z 2.0 0.982 36 Intercept : -0.1899

3 24 1074 40 Correlation Coefficient : 0.9986

4 3.0 1.199 44

5 3.6 1.312 48

1 (CFM)
65.4
y = 36.886x - 0.1899
0.0
0.0 0.5 1.0 15
Qa (m3/min)
Calibrated by

Services Section Hea

FORM NO.: F 06-074 REVISION NO.:2

ISSUE DATE: 20/11/23
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High Volume Air Sampler Calibration Worksheet

Project Site : Sumiden Steel Wire (Thailand) Co.,Ltd. Barometric Pressure (mm Hg) : 752.6
Calibrate Location : W 3 usnuenaws (A2) Temperature ( °C) : 30.8
Calibrate Date : 20-Oct-25 High Volume ID : RYG_FS0192
CalibrationSheet No.: C-201025-RYG_FS0192 High Volume Model : TE-5009X
Calibrator ID: RYG_FS0206 High Volume S/N : 5331
Calibrator Model : TE-5028A Calibrator Slope : 0.92987
Calibrator S/N: 1543 Calibrator Intercept : -0.01578
Test No. Delta H,0 Qa I': Chart Linear Regression
(inch) (m°/min) (CFM)

1 16 0.880 32 Slope : 36.9763

z 2.0 0.982 36 Intercept : -0.4495

3 25 1.096 40 Correlation Coefficient : 0.9998

4 3.0 1.199 44

5 3.6 1.312 48

1 (CFM)

65.4

y = 36.976x - 0.4495

0.0
0.0 0.5 1.0 1.5

Qa (m3/min)

Calibrated by

RYG Field Services Scientist (3) Field Services Section Head

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

NSC-TISI-TIS 17025

Calibration 0426

Calibration certificate

Calibration Certifi

cate 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. (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.

REVIEW BY

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

Rayong 21140, Thailand.

2230

20 Feb 2025

APPROVED

BY..

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

Person in charge

Sartorius (Thailand) Co., Ltd.

129 Rama 9 Road, Huaykwang

10310 Bangkok

Verical®
Version 6.5

Page 114
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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



High Volume Air Sampler Calibration Worksheet

Project Site : Sumiden Steel Wire (Thailand) Co.,Ltd. Barometric Pressure (mm Hg) : 752.6
Calibrate Location : w7 5 1huq'lng (A1) Temperature ( °C) : 30.8
Calibrate Date : 20-Oct-25 High Volume ID : RYG_FS0181
CalibrationSheet No.: C-201025-RYG_FS0181 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0206 High Volume S/N : 5334
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 2.4 1.0536 40 | slope: 33.8780

2 3.0 1.1750 44 Intercept : 4.5551

3 3.8 1.3193 50 Correlation Coefficient : 0.9977

4 4.6 1.4490 54

5 6.0 1.6513 60

I (CFM)
65.4
y =33.878x + 4.5551
0.0
0.0 0.5 1.0 1.5 2.0
Qstd (m3/min)

Calibrated by

RYG Field Services Scientist (3) Field Services Section Head

FORM NO.: F 06-073 REVISION NO.:2 ISSUE DATE: 20/11/23
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High Volume Air Sampler Calibration Worksheet

Project Site : Sumiden Steel Wire (Thailand) Co.,Ltd. Barometric Pressure (mm Hg) : 752.6
Calibrate Location : W7 3 1IN UENINT (A2) Temperature ( °C) : 30.8
Calibrate Date : 20-Oct-25 High Volume ID : RYG_FS0395
CalibrationSheet No.: C-201025-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 2.2 1.0098 40 Slope : 31.4769

2 3.0 1.1750 44 Intercept: 7.6189

3 4.0 1.3529 50 Correlation Coefficient : 0.9981

4 4.8 1.4796 54

5 6.0 1.6513 60

I (CFM)
65.4
y=31.477x +7.6189
0.0
0.0 0.5 1.0 1.5 2.0
Qstd (m3/min)

Calibrated by

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

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

7/139 MOO 13, SOl 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

Certificate of Calibration

: ALS Laboratory Group Thailand Co., Ltd.

Bangkok 10250

Unit Under Calibration Details

Measurement Item
Manufacturer
Model

Serial Number

ID

Location of Calibration

: Air Flow Meter
: Mesa Labs

1 200-510L

1 130027

: RYG_FS0208

: LAB 4 AIR VELOCITY METER

Calibration Environment and Details

Temperature
Humidity
Barometric Pressure
Received Date
Calibration Date

Calibration Procedure

:23°C+£3°C

: 55 %RH £ 20 %RH
: 1013 hPa + 10 hPa
: 21 January 2025

: 27 January 2025

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

Sensor Serial Number :

Instrument Status

Certificate No : 25-AFM-023

Request No : Req-2025-0169

Accuracy : 1% of Reading

Sensor Model :

REVIEW BY ..

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 :

Issue Date : 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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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-061025-RYG_FS0107

Equipment name : Personal Air Sampling Pump Equiment ID : RYG_FS0107
Brand . Gilian Serial No. : 20150210174
Model/Type . GilAir Plus Calibration Date : 06-Oct-25
Next calibration date : 06-Jan-26
Reference Standard Low Flow Meter
Equipment name : Air Flow Meter Equiment ID : RYG_FS0208
Brand : Mesalabs Serial No. : 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. : 151114
Model/Type : Defender 510-M Calibration Date : 10-Sep-25
Due Date : 09-Sep-26
Calibration Data
Q:mssgﬁltii?]g Reference (Sctg/mFIIr?)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 20.2 20.1 20.2 5% 19 - 21 Passed
50 49.5 48.5 49.0 49.0 5% 48 - 53 Passed
100 98.5 98.2 97.7 98.1 5% 95 - 105 Passed
200 201.6 201.7 201.1 201.5 5% 190 - 210 Passed
High Flow
500 496.0 497.3 499.5 497.6 3% 485 - 515 Passed
1000 1003.1 1002.7 1003.1 1003.0 3% 970 - 1030 Passed
2000 1999.3 1997.9 1999.5 1998.9 3% 1940 - 2060 Passed
2500 2506.1 2506.3 2502.9 2505.1 3% 2425 - 2575 Passed

Calibrated By:

Issue date :

RYG Field Services Scientist (1)

07-Oct-25

Pagelog1l

Field Services Section Head

F06-115 Rev.2 Issue date 27/01/25
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ALS Laboratory Group (Thailand) Co., Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Phatthanakan, Suan Luang, Bangkok 10250

T +66 2 760 3000 F +66 2 760 3197

Certificate of Calibration

Certificate No. C-031025-RYG_FS0143

Air Sampling Pump Detail

Equipment name : Personal Air Sampling Pump Equiment ID : RYG_FS0143
Brand . Gilian Serial No. : 20150810062
Model/Type . GilAir Plus Calibration Date : 03-Oct-25
Next calibration date : 03-Jan-26
Reference Standard Low Flow Meter
Equipment name : Air Flow Meter Equiment ID : RYG_FS0208
Brand : Mesalabs Serial No. : 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. : 151114
Model/Type : Defender 510-M Calibration Date : 10-Sep-25
Due Date : 09-Sep-26
Calibration Data
Q:mssgﬁltii?]g Reference (Sctg/mFIIr?)W Reading Avg: %Error Acceptablg range Evaluatio.n
(cc/min) T | 5 | 3 (cc/min) | acceptance (cc/min) (Pass/ Fail)
Low Flow
20 20.3 20.7 20.5 20.5 5% 19 - 21 Passed
50 51.1 51.3 51.3 51.2 5% 48 - 53 Passed
100 99.3 99.7 99.1 99.4 5% 95 - 105 Passed
200 198.2 198.9 198.4 198.5 5% 190 - 210 Passed
High Flow
500 500.4 499.5 498.1 499.3 3% 485 - 515 Passed
1000 1002.8 1007.7 1001.7 1004.1 3% 970 - 1030 Passed
2000 2000.7 1997.8 2002.1 2000.2 3% 1940 - 2060 Passed
2500 2501.5 2503.7 2501.3 2502.2 3% 2425 - 2575 Passed

END OF REPORT

Calibrated By:

Field Services Section Head

RYG Field Services Scientist (1)

Issue date : 04-Oct-25

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

Calibration Date 2-Jul-25 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. 8G314J3K Equipment ID RYG_FS0264
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 0.05 0.05 0.05 0.10 0.10 0.10
1 100.00 99.20 -0.80 -0.80 100.10 0.10 0.10
2 200.00 198.70 -1.30 -0.65 199.30 -0.70 -0.35
3 300.00 298.60 -1.40 -0.47 301.40 1.40 0.47
4 400.00 398.60 -1.40 -0.35 398.80 -1.20 -0.30
AVERAGE (%) -0.44 0.00

400

300

200

100

0 T T T T

0 100 200 300

Ideal —e—Actual NO —@— Actual NOx

400

Field Environmental Scientist (3) Assistant General Manager

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

ALS Laboratory Group
ISSUE DATE: 02/04/12
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MULTIPOINT CALIBRATION REPORT

Calibration Date 1-Jul-25 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. SEEAWS3E Equipment ID RYG_FS0261
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 -1.30 100.20 0.20 0.20
2 200.00 198.70 -1.30 -0.65 201.20 1.20 0.60
3 300.00 298.10 -1.90 -0.63 301.10 1.10 0.37
4 400.00 398.60 -1.40 -0.35 401.40 1.40 0.35
AVERAGE (%) -0.57 0.32

400

300

200

100

100

200

300

Ideal

—o— Actual NO

—i— Actual NOx

400

Calibrated By

Approved By

Field Environmental Scientist (3)

Assistant General Manager

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

ALS Laboratory Group
ISSUE DATE: 02/04/12
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MULTIPOINT CALIBRATION REPORT

Calibration Date 2-Jul-25 Equipment Name S02 Analyzer
Manufacturer HORIBA Model APSA-370
Serial No. YPRXJJ20 Equipment ID RYG_FS0263
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30

. CALIBRATION RESULTS

Point
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10

1 100.00 99.70 -0.30 -0.30

2 200.00 199.40 -0.60 -0.30

3 300.00 298.20 -1.80 -0.60

4 400.00 398.50 -1.50 -0.38

AVERAGE (%) -0.30

400 >

300

200

100

0 T T T T T T T T
0 100 200 300 400
Ideal —o— Autual
Calibrated By Approved By

Field Environmental Scientist (3) Assistant General Manager

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

Calibration Date 2-Jul-25 Equipment Name S02 Analyzer
Manufacturer HORIBA Model APSA-370
Serial No. 8HCODGJF Equipment ID RYG_FS0260
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30

. CALIBRATION RESULTS

Point
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10

1 100.00 98.90 -1.10 -1.10

2 200.00 198.60 -1.40 -0.70

3 300.00 299.00 -1.00 -0.33

4 400.00 398.50 -1.50 -0.38

AVERAGE (%) -0.48

400 >

300

200

100

0 T T T T T T T T
0 100 200 300 400
Ideal —o— Autual
Calibrated By Approved By

Field Environmental Scientist (3) Assistant General Manager

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

NEXT CAL DATE.... 29 Apr 2026
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NEXT CAL DATE..... 29Apl’2026 .....
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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

Page1of3.

Customer
Name : ALS Laboratory Group Thailand Co., Ltd.
Address : 104 Soi Phatthanakan 40, Phatthanakan Road, Suan Luang,

Certificate of Calibration

Bangkok 10250

Unit Under Calibration Details

Measurement item
Manufacturer
Model

Serial Number

ID

: Acoustic Calibrator
: RION

: NC-74

: 34178121

: RYG_FS0213

Calibration Environment and Details

Temperature

Humidity

Barometric Pressure
Received Date
Calibration Date
Location of Calibration

Calibration Procedure

:(23£2°C)

: (50 £20 %RH)

: (1013 £10.0 hPa)
: 15 January 2025

: 16 January 2025

: LAB 1 Acoustic

Certificate No : 25-ACT-010

Class :

Request No : Req-2025-0091

Range : 94 dB /1000 Hz

Instrument Status : Used

REVIEW BY ..

APPROVED B

NEXT CAL DATE...... 16/01/26 .........

: In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 12 June 2025
THD Multimeter 2015 1047765 NIMT 16 January 2025
Traceability : This certificate providoes traceability of measurement to recognized national standard, and to the

Note

realization of the international System of Units (SI).

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

confidence approximately

Calibrated By :

95 %.

Service Calibration Engineer

Calibration Engineer Supervisor

Issue Date :

16 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-ACT-02 Rev.03 Issue date 5/6/24
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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 of 3.
Certificate No : 25-ACT-010
Request No : Req-2025-0091
Sound pressure level Calibration Results : Without Adjustment
Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Deviated value Measured Deviated value (+dB) Class 1 (+ dB) el
94 dB / 1000 Hz 94.11 0.11 - - 0.13 0.25 Pass
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz)| Deviated Measured (Hz)| Deviated (£ %) Class 1 (+ %) et
94 dB / 1000 Hz 1000.00 0.00 - - 0.01 0.70 Pass
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (£%) Class 1 (= %) el
94 dB / 1000 Hz 1.21 - 0.40 2.5 Pass
Note :
Maximum-permitted
Function
Uncertainty of measurement
Sound pressure level 0.15dB
Frequency 0.20%
Total distortion+noise 0.50%

- Acceptance limit was IEC60942:2017 Class 1
- The calibration results exclude the calibrator pressure correction

- The calibration results exclude the microphone volume correction

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-ACT-02 Rev.03 Issue date 5/6/24



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
Page3of3.

Certificate No : 25-ACT-010
Request No : Req-2025-0091

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 Calibration

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-ACT-02 Rev.03 Issue date 5/6/24



SITHIPORN ASSOCIATES CO., LTD.
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CALIBRATION LABORATORY SITHIPORN, Jlacwre
451-451/1 Sirinthom Road, Bangbumry, Bangplud, Bangkok, 10700 Thailand "/:.lfl.\.\“\“

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

Cert. No. : ACL25109
Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

SOUND LEVEL METER

RION

NL-42 / Microphone UC-52 / Preamplifier NH-24
00900073 / 188466 /01735

RYG FS0494

GOOD

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

Ambient Temperature : (230 x3) °C
Pressure : (1013 £3) kPa REVIEW BY ...
Relative Humidity : (/50.0 £20 ) %
APPROVED B
Received Date : 14 JANUARY 2025
Calibration Date : 27-29 JANUARY 2025
Date of Issue : 30 JANUARY 2025 NEXT CAL DATE... 26/ 01/ 2026
Calibrated by : Nathakorn Pisutpaisan

Approved by :

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. : ACL25109

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 MYS53220104 EEL.BP 21/0267 13-FEB-25
Digital Multimeter 33461 A MY53220076 EEL.BP 20/0267 15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 621001 14 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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SITHIPORN SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25109
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 0.3 0.6
1000 Hz 03 0.6
8000 Hz 03 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For > 4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 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 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
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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) 939 0.0 +0.3

2. Self-generated noise
2.1 Normal 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 12.0

C - weight 18.3
Flat 241

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)
(Fz) Flat C-weight | A-weight Acceptance
Limits
125 0.1 0.1 0.1 +1.5
1000 0.0 0.0 0.0 +1.0
8000 1.0 1.0 1.0 +5.0
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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

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25109
Job No. : VC68AC0064

Pages : 50f8

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

Flat

0.0
0.0
0.0
0.0
0.0
-0.1
0.1
-0.1

C-weight

0.1
0.1
0.1
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

Frequency
Weighting
A - weight
C - weight
Flat

5.2 Time weighting at 1 kHz

Frequency
Weighting

Fast
Slow

Leq

6. Long - term stability

requency
Weighting

A - weight

Anticipated
Value
(dB)

94.0
94.0
94.0

Anticipated
Value
(dB)

94.0
940
94.0

SLM Display SLM Display

at initial
(dB)
94.0

A-weight

0.0
0.1
0.0
0.0
0.1
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)
924.1

Deviated
Value
(dB)

0.0
0.0
0.0

Deviated
Value
(dB)

0.0
0.0
0.0

Deviated
Value
(dB)

0.1

+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
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Cert. No. : ACL25109
Job Ne. : VC68AC0064
Pages : 6of8

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
'09.0 109.0 0.0 +1.1
04.0 104.0 00 +1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +£1.1
49.0 49.0 0.0 +1.1
44.0 440 0.0 +1.1
39.0 39.0 0.0 +1.1
34.0 34.0 0.0 +1.1
30.0 30.1 0.1 =11
29.0 29.1 0.1 +1.1
28.0 28.1 01 +1.1
27.0 271 0.1 +1.1
26.0 26.2 0.2 +1.1

25.0 25.2 0.2 +1.1
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8. Level linearity including the level range control

Range

130

Range

130

9. Tone burst response

Time Tone burst
duration, Tb
Weighting (ms)
0.25
Fast 2
200
Slow z
200
0.25
SEL 2
200

Anticipated
Valu.
(dB)

94.0

Anticipated
Value

(dB)
29.0

Cycle

800

800

800

Measured
Value
(dB)
94.0

Measured
Value
(dB)
29.0

Anticipated
Value
(dB)
108.0
117.0
134.0
108.0
127.6

99.0
108.0
128.0

Deviated
Val -
(dB)

0.0

Deviated
Value
(dB)

0.0

Measured
Value
(dB)
108.0
117.0
134.1
108.0
127.6
98.9
108.0
128.1

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Acceptance
Limits
(dB)
+1.1

Acceptance
Limits
(dB)

+1.1

Deviated
Value
(dB)

0.0
0.0
0.1
0.0
0.0
-0.1
0.0
0.1

Cert. No. : ACL25109
Job No. : VC68AC0064

Pages : 7of8

Acceptance
Limits
(dB)

1.5;-5.0
1.0;-25
+1.0
1.5;-5.0
+1.0
1.5;-5.0
1.0;-25
+1.0
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Cert. No. : ACL25109

Job No. : VC68AC0064
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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 135.4 135.1 0.3 +2.0
Negative half cycle 135.4 135.1 -0.3 20
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.5 -0.1 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

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

End of Calibration Certificate
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CALIBRATION LABORATORY SITHIPORN
NG
AN D
451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand KSR mcm'y s 1-7075;
Tel. +66 2433 8331 Email : calibration@sithiphorn.com CAUBRATION 0394
Cert. No. : ACL25110

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
00900074 / 188467 /01736

RYG_FS0495

GOOD

Pages : 1of8

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

BANGKOK, 10250 THAILAND.

Location : -
Ambient Temperature : (230 +£3) °C REVIEW BY
Pressure : (1013 £3) kPa
Relative Humidity : (. 50.0 £20 ) %
APPROVED
Received Date : 14 JANUARY 2025
Calibration Date : 27-29 JANUARY 2025 26/ 01/ 2026
NEXT CAL DATE.. 2. 2042 .
Date of Issue : 30 JANUARY 2025
Calibrated by : Nathakorn Pisutpaisan

Approved by :

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. : ACL25110
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 MY 60024273 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).
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Cert. No. : ACL25110
Job No. : VC68AC0064

Pages : 3of8

Summa of Measurement Result :

Un rtainty Maximum-permitted

Parameter uncertainty _f
(dB) measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 02 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 03 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 03 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 02
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 02 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 02 0.25

12. High level stability 0.1 0.1


jiraporn.siriwat
Rectangle


S ITHI P ) RN SITHIPORN ASSOCIATES
CALIBRATION LABORATORY
Cert. No. : ACL25110
Job No. VC68AC0064
Page : 4of8
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 12.0

C - weight 17.7
Flat 23.2

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hiz) Flat C-weight A-weight Acc.ept.ance
Limits
125 0.1 0.1 0.1 +1.5
1000 0.0 0.0 0.0 +1.0
8000 0.3 03 0.3 +5.0
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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

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25110
Job Neo. : VC68AC0064

Pages : Sof8

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 -0.1
0.0 00
00 -0.1
0.0 -0.1
0.0 0.0
0.0 0.0
0.0 00
00 0.0

Anticipated Measured
Value Value
(dB) (dB)

94.0 940
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
L. s
2.0
+1.5
+1.5
+1.5
+1.0
2.0
+3.0
+5.0

Deviated Acceptance

Value Limits

(dB) (dB)
0.0 +0.2
0.0 +0.2

0.0 +02

Deviated Acceptance

Value Limits

(dB) (dB)
0.0 +0.1
00 +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

“cipated Measured Deviated Acceptance

Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +1.1
136.0 136.0 0.0 +1.1
135.0 135.1 0.1 +1.1
134.0 134.1 0.1 +1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 +1.1
124.0 140 0.0 +1.1
119.0 119.1 0.1 +11
114.0 114.1 0.1 +1.1
109.0 109.0 0.0 +1.1
104.0 104.1 0.1 +1.1
99.0 99.1 0.1 +1.1
940 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.n 00 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
440 44.0 0.0 +1.1
39.0 39.0 0.0 +1.1
340 34.0 0.0 +=1.1
30.0 30.0 0.0 +1.1
29.0 29.1 0.1 +1.1
28.0 28.1 0.1 +1.1
27.0 27.1 0.1 +1.1
26.0 26.2 0.2 +1.1

25.0 25.2 0.2 +1.1
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8. Level ° earity including the level range control

Anticipated Measured Deviated Acceptance

Range Value Val.. 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 29.1 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 8 117.0 116.9 0.1 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 99.0 989 -0.1 15;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-25

200 300 128.0 128.0 0.0 +10
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Cert. No. : ACL25110
: VC68AC0064

Job No.
Pages
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 135.2 -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
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451-451/1 sirinthorn Road, Bangbumruy, Bangplud, Bangkok, 10700 Thailand Doy
Tel. +66 2433 8331 Email : calibration@sithiphorn.com
Cert. No. : ACL24418

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Pages : 1of8

Calibration Certificate

SOUND LEVEL METER

RION

NL-42A / Microphone UC-52 / Preamplifier NH-24
00623387 /198634 /26415

RYG_FS0612

GOOD

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

Ambient Temperature : (230 +3) °C

Pressure : (1013 £3) kPa REVIEW BY

Relative Humidity : (. 50.0 £20 ) %

Received Date : 12 DECEMBER 2024 APPROVED

Calibration Date : 23 - 24 DECEMBER 2024

Date of Issue : 26 DECEMBER 2024 NEXT CAL DATE.....23/ 12/ 25 ...
Calibrated by : Nathakorn Pisutpaisan

Approved by :

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

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

4514511 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand
Tel. +66 2433 8331 Email : calibration@sithiphorn.com

SITHIPORw

associates

NSC-TISI-TIS 17025
CALIBRATION 0394

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No. : ACL24418
Job No. : VC68AC0051
Pages : 20f8

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

Standard Instruments.

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

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

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

Serial No.
MY48017076
MY52302742
MY53220104
MY53220076
MY60024273

62100114

2977900

34560495

Cert. No.
EF-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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SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

451-451f1 sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand

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

Sum of Measurement Result :

Parameter

1. Absolute sensitivity

2. Self-generated noise

3. Acoustical signal tests of frequency weightings

125 Hz
1000 Hz
8000 Hz
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz
For>4kHzto 10 kHz
For > 10 kHz to 20 kHz
. 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
02

0.3
0.3
03

0.3
03
0.3
02
0.1
0.2
0.2
02
02
0.2
0.1

SITHIPORN

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL24418
Job No. : VC68AC0051

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

03

0.3
0.35
0.25
0.1
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SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

Frequency Weighting

Weighting (dB)

A - weight 11.6

C - weight 18.0
Flat 240

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

SITHIPORN
4514511 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand
Tel +66 2433 8331 Email : calibration@sithiphorn.com CALIBRATION 0394
Cert. No. : ACL24418
Job No. VC68AC0051
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 00 0.3
2. Self-generated noise
2.1 Nommal test
Measured Value
(dB)
14.6

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight | A-weight Acceptance
Limits
125 0.5 0.5 0.5 +1.5
1000 0.2 02 02 +1.0
8000 0.7 -0.6 -0.6 +5.0
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A

SITHIPORN

451451/t Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand

Tel. +66 2433 8331

Emgil : calibration@sithiphorn.com

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

Frequency
(Hz) Flat
63 -0.1
125 0.0
250 0.0
500 0.0
1000 0.0
2000 0.0
4000 0.0
8000 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 0.0
0.1 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.1 0.1

Anticipated Measured
Value Value
(dB) (dB)

924.0 94.0
94.0 924.0
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

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL24418
: VC68AC0051

: S5of8

Job No.
Pages

Deviation from various frequency weighting response curve (dB)

Acceptance

Limits

Deviated
Value
(dB)

0.0
0.0
0.0

Deviated
Value
(dB)

00
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)
+03
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7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance

Value Valu 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 00 +1.1
09.0 109.0 0.0 +1.1
104.0 104.0 00 +1.1
99.0 99.0 0.0 +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
540 539 -0.1 +1.1
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 + .1
39.0 38.9 -0.1 +1.1
340 339 -0.1 +11
300 300 00 +1.1
29.0 29.0 0.0 +1.1
28.0 28.0 0.0 1.1
27.0 27.0 0.0 +1.1
26.0 26.0 0.0 +1.1

25.0 25.1 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)
0.25 1 108.0 107.9 -0.1 1.5;-50
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;-50
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;-25
200 800 128.0 128.1 0.1 +1.0
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Pages : 8of8
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance

in Value Value, Lepeak Value Limits

test signal (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 +3.0
One 133.4 133.3 -0.1 +3.0

Number of cycle Anticipated Measured Deviated Acceptance

in Value Value Value Limits

test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 1354 135.2 -0.2 +2.0
Negative half cycle 1354 1352 -0.2 +2.0

11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 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
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42A / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00623388 / 198635 /26416

ID No.: RYG FS0613

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 .
Pressure : (1013 £3) kPa
Relative Humidity : (50.0 £20) %
APPROVED BY
Received Date : 12 DECEMBER 2024
Calibration Date : 23 - 24 DECEMBER 2024
Date of Issue : 26 DECEMBER 2024 NEXT CAL DATE..23[.12/25...........
Calibrated by : Nathakorn Pisutpaisan

Approved by :

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

jiraporn.siriwat
Rectangle

jiraporn.siriwat
Rectangle


SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

4514511 Sirinthorn Road, Bangbumru, Bangpiud, Bangkok, 10700 Thailand
Tel. +66 2433 8331 Email : calibration@sithiphorn.com

SITHIPORN

CALIBRATION 0394

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No. : ACL24419
Job Neo. : VC68AC0051
Pages : 20f8

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

Standard Instruments.

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

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

Instrument Model
Waveform Generator 33210A
Waveform Generator 33511B
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 34461 A
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 03 0.6
8000 Hz 03 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For > 4 kHz to 10 kHz 03 0.7
For > 10 kHz to 20 kHz 03 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25

12. High level stability 0.1 0.1
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SITHIPORN

CALIBRATION 0394

Cert. No. : ACL24419
JobNo. : VC68AC0051

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 12.6

C - weight 19.1
Flat 24.6

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight | A-weight Acceptance
Limits
125 0.5 0.6 0.6 +1.5
1000 0.1 0.1 0.2 +1.0
8000 0.8 0.8 0.8 +5.0
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SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

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

Tel +66 2433 8331

Emait : 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

SITHIPORN

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL24419
Job No.

Pages

: VC68AC0051
: 50f8

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
-0.1 00
0.1 0.0
0.0 0.0
0.1 0.0
00 0.0
0.1 00
0.0 0.0
0.1 0.1

Anticipated Measured
Value Value
(dB) (dB)

94.0 94.0
94.0 94.0
940 940

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)

00
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)


jiraporn.siriwat
Rectangle


i

SITHIPOR ASSOCIATES CO,, LTD. \
CALIBRATION LABORATORY SITHIPORN A
451451t Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand

Tel. +66 2433 8331 Email : calibration@sithiphorn.com ;SE;IRS‘:#: legﬁ

Cert. No. : ACL24419
Job Ne. : VC68AC0051

Pages : 60of8

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
04.0 04.0 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
840 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 +1.1
39.0 39.0 00 +1.1
340 340 0.0 +1.1
300 300 0.0 1.1
29.0 28.9 -0.1 +1.1
28.0 28.0 0.0 +1.1
27.0 26.9 -0.1 +1.1
26.0 259 -0.1 +1.1
25.0 249 -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 00 +1.1
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 28.9 -0.1 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.1 0.1 +1.0
Slow 2 8 108.0 108.0 0.0 15;-5.0
200 800 127.6 127.6 0.0 +1.0
025 99.0 98.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 00 10;-25
200 800 128.0 128.1 0.1 +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 133.0 133.1 0.1 +2.0
Positive half cycle 135.4 135.2 0.2 +£2.0
Negative half cycle 135.4 135.2 0.2 +2.0
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.5 -0.1 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +03

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



jiraporn.siriwat
Rectangle




supot.salamteh
New Stamp

jiraporn.siriwat
Rectangle





REVIEW BY |

APPROVED

NEXT CAL DATE.......20 /12 /25
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Accredited by

NSC-TISI-TIS 17025

Calibration 0426

Calibration certificate

Calibration Certificate No. 25BKL0006

Object

Manufacturer

Type

Serial | QM Ident. no.

Customer

Order no.

Number of pages

Date of calibration

Electronic non-automatic weighing instrument

Sartorius

MSE125P-100-DU

33108993 | RYG_ENO0004

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

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

Rayong 21140, Thailand. REVIEW B

2230

20 Feb 2025

APPROVED

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.

20/02/26

NEXT CAL DATE....... 0 0 o

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

Sartorius (Thailand) Co., Ltd.

129 Rama 9 Road, Huaykwang Verical®

10310 Bangkok

Version 6.5

Page 114
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Calibration certificate No.: 25BKL0006

Calibration Certificate

Calibration object

Multi interval instrument

Model MSE125P-100-DU

Serial Number 33108993

QM Ident. no | Inventory no. RYG_ENO0004 | ---

Range 1 2
Maximum capacity (Max. load) 60.00000 g 120.0000 g
Measured range 60.00000 g 120.0000 g
Scale interval 0.00001 g 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 Verical®
10310 Bangkok Version 6.5 Page 2|4



Calibration certificate No.: 25BKL0006

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.

. 242°C|0.3K
Tweights - Tplace
Measuring conditions The installation site is suitable. The device was levelled. Balance was
loaded up to Max before test.
Comments Humidity 62.5 %RH.

Measurement results | Measurement uncertainties

Repeatability Eccentricity

Test load (nominal): 50 g | 100 g Test load (nominal): 509
509 100 g Center 50.00002 g

1 50.00002 g 100.0000 g Front left 50.00000 g

2 50.00001 g 100.0000 g Back left 50.00000 g

3 50.00003 g 100.0000 g Back right 50.00001 g

4 50.00002 g 100.0000 g Front right 50.00003 g

5 50.00001 g 100.0000 g Maximum deviation from centric loading indication

6 50.00002 g 99.9999 g |Alecc| max = 0.00002 g

7 50.00002 g 100.0000 g

8 50.00001 g 100.0000 g

9 50.00001 g 100.0000 g

10 50.00002 g 100.0000 g

s = 0.000007 g s=0.00003 g

Error of indication

Testload Indication Error Expansion factor Uncertainty Uncertainty relative
L I E k U(E) Urel(E)

0.01000 g 0.01000 g 0.00000 g 2.00 0.000024 g 0.24 %
0.10000 g 0.10000 g 0.00000 g 2.00 0.000037 g 0.037 %
1.00000 g 1.00000 g 0.00000 g 2.00 0.000037 g 0.0037 %
5.00002 g 5.00002 g 0.00000 g 2.00 0.000050 g 0.0010 %
20.00002 g 20.00002 g 0.00000 g 2.00 0.000069 g 0.00034 %
55.00004 g 55.00003 g -0.00001 g 2.00 0.00017 g 0.00031 %
70.0000 g 70.0000 g 0.0000 g 2.00 0.00017 g 0.00024 %
80.0001 g 80.0001 g 0.0000 g 2.00 0.00018 g 0.00023 %
100.0000 g 100.0000 g 0.0000 g 2.00 0.00017 g 0.00017 %
110.0000 g 110.0000 g 0.0000 g 2.00 0.00028 g 0.00025 %
120.0000 g 119.9999 g -0.0001g 2.00 0.00028 g 0.00023 %

Maximum error of indication |[Elmax = 0.00010 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)
Partial weighing range 1 | 0.00000 g...60.00000 g UgI(W) = 0.000016 g + 6.61 - 10°° - R
Partial weighing range 2 | 60.00000 g...120.0000 g UgI(W) = 0.000086 g +6.19 - 10°° - R

Reference note: The current uncertainty of measurement is calculated by entering of the reading R into this formula. In relation to this, there is no need for a
correction of the indication error. The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied with an
Expansion factor of 2, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range.

Indication in % from Max1 Net indication Uncertainty Uncertainty relative
R Ugi(W) Ugi(W)rel

1% 0.60000 g 0.000020 g 0.0033 %

25% 15.00000 g 0.00012 g 0.00077 %

50 % 30.00000 g 0.00021 g 0.00071 %

75 % 45.00000 g 0.00031 g 0.00070 %

100 % 60.00000 g 0.00041 g 0.00069 %

Graphic realization of the relative uncertainty of measurement | process accuracy

Safety factor
10

N|wlowm
FEEEE

Displayed example

Process accuracy 1.00 %
Safety factor 3
Minimum sample weight 0.00474 g

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



Cert.No.: 25CHO537
Page.: 10of3

Equipment : Spectrophotometer

Manufacturer : HACH

Model : DR3900 REVIEWBY .

Serial No. : 2021559

ID No. : BKK_EN0356 | APPROVED

Condition As-Received: Used Item

Received Date : 08 October 2025 | NEXT CAL DATEOS/lO/Z6 """""
Calibration Date : 08 October 2025

Reference : 2510-00420C-11

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

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

Calibration Place : Wet Chemistry Lab 2
Ambient Temperature : (21.91t021.9) °C (On-Site)
Relative Humidity : (62to65) % (On-Site)
Calibration Procedure : In - house method :

CP-OCH4 based on ASTM E 275-08

Calibrated by :

Approved by :

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

Issue Date : 9 October 2025
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Cert. No.: 25CHO537

Page: 20of3
Condition of calibration result
. Reference Standard Material :

Material Serial No. Certificate No. Due date

1. Absorbance Standard set 44487 122584 31 May 2026

2. Wavelength Standard set 36730 118120 15 Jan 2026

3. Wavelength Standard set 36730 118121 15 Jan 2026

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certificate is traceable to the International System of Unit maintained through :
- Starna Scientific Ltd.
Spectral BandWidth : 5 nm
Scan Speed : - nm/min
Calibration Results : without adjustment
Wavelength Accuracy
Certified Values Uncertainty of Coverage
UUC Reading
of Reference Material Measurement Factor

(nm) (nm) (¥nm) k
418.40 418 0.59 2.00
479.88 480 0.59 2.00
513.75 513 0.59 2.00
537.00 536 0.59 2.00
638.00 638 0.59 2.00
747.61 748 0.59 2.00
807.04 807 0.59 2.00




Cert. No. : 25CHO537
Page : 30of 3
Calibration Results : without adjustment
Photometric Accuracy
Certified Values Uncertainty of Coverage
Wavelength UUC Reading
of Reference Material Measurement Factor
(nm) (Abs) (Abs) (*Abs) k
Zero 0.000 0.0028 2.00
0.5750 0.573 0.0028 2.00
420.0
0.7156 0.713 0.0028 2.00
1.0176 1.014 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5598 0.557 0.0028 2.00
440.0
0.7037 0.700 0.0028 2.00
1.0013 0.997 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5222 0.522 0.0028 2.00
465.0
0.6646 0.664 0.0028 2.00
0.9444 0.945 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5234 0.523 0.0028 2.00
546.1
0.7007 0.700 0.0028 2.00
0.9992 0.999 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5573 0.556 0.0028 2.00
590.0
0.7760 0.773 0.0028 2.00
1.1104 1.108 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5648 0.565 0.0028 2.00
635.0
0.7654 0.765 0.0028 2.00
1.0961 1.096 0.0028 2.00
Remark

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

- UUC = Unit Under Calibration

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

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

-00o-
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NEXT CAL DATE15/09/ 2026 .........
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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 : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 01122578 / 143842 /74027
ID No.: RYG FS0017
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
Pressure : (1013 £3) kPa
Relative Humidity : (50.0 £20 ) %
APPROVED B
Received Date : 07 JANUARY 2025
Calibration Date : 27 JANUARY 2025 07 101/ 2026
Date of Issue : 28 JANUARY 2025 NEXT CAL DATE......... ... 0. o ..

Calibrated by : Nathakorn Pisutpaisan

Approved by :

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. : 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).
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SITHIP DRN SITHIPORN 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
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SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL25086
Job No. : VCG68AC0059

Page : 40of8

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

Deviated Acceptance

Value Limits

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

0.0 +0.3

Acceptance
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SITHIP DRN SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25086
Job No. : VC68AC0059
Pages : 60of8

7. Level linearity on the reference level range

Anticipated M 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 00 +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 9.0 00 +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,
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +£1.1
79.0 78.9 -0.1 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 63.9 -0.1 +1.1
59.0 59.0 0.0 +1.1
54.0 539 -0.1 +1.1
49.0 48.9 -0.1 +1.1
440 439 -0.1 +1.1
39.0 89 01 11
34.0 34.0 0.0 +1.1
300 30.0 0.0 +1.1
29.0 29.0 0.0 +1.1
28.0 28.0 0.0 +1.1
27.0 27.1 0.1 +1.1
26.0 26.1 0.1 +1.1
25.0 252 0.2 +_.1
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SITHIPORN 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
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SITHIPORN SITHIPORN 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
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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 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 ...
Relative Humidity : (50.0 £20 ) %
APPROVED BY
Received Date : 07 JANUARY 2025
Calibration Date : 21 - 23 JANUARY 2025
Date of Issue - 24 TANUARY 2025 NEXT CAL DATE......21/ 01/ 2026
Calibrated by : Nathakorn Pisutpaisan

Approved by :

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. : 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).
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SITHIP DRN SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25071
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 0.3 0.6
1000 Hz 03 0.6
8000 03 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 03 0.6
For>4kHzto 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0. 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 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 02 035
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1
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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
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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

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

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 00
00 0.0
0.0 0.0
0.0 0.0
0.0 00
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
+2.0
+1.5
+1.5
+1.5
+1.0
+2.0
+3.0
+5.0

Deviated Acceptance

Value Limits

(dB) (dB)
00 +0.2
0.0 +0.2

0.0 +0.2

Deviated
Value Limits
(dB) (dB)

0.0 +0.1
0.0 +0.1
0.0 +0.1

Acceptance

Deviated
Value Limits
(dB) (dB)

0.0 +0.3

Acceptance
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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
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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
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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 1354
Negative half cycle 1354
11. Overload indication
Measured value (dB )
Positive Negative
one-half cycle  one-half cycle
89.5 89.6
12. High level stability
SLM Display
Frequency at initial
Weighting (dB)
A - weight 137.0

Measured
Value, Lepeak
(dB)
130.0
133.3

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. : ACL25071

Job No. : VC68AC0059
Pages : 8of8
Deviated Acceptance
V ue Limits
(dB) (dB)
0.0 +3.0
-0.1 +3.0
Deviated Acceptance
Value Limits
(dB) (dB)
0.0 +2.0
0.2 +2.0
0.2 +2.0
Acceptance
L
(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 —2

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

End of Calibration Certificate
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® ° .
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 01122607 / 145554 /34373
ID No.: RYG FS0019
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

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

Location : -
Ambient Temperature : (230 +£3) °C
REVIEW BY .
Pressure : (1013 £3) kPa
Relative Humidity : (500 £20) %
APPROVED B
Received Date : 07 JANUARY 2025
Calibration Date : 21 - 23 JANUARY 2025 1/ 01/ 2026
Date of Issue : 24 JANUARY 2025 NEXT CAL DATE.... ..o . o .
Calibrated by : Nathakorn Pisutpaisan

Approved by :

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. : 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).
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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 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
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SITHIPORN SITHIPORN ASSOCIATES
CALIBRATION LABORATORY
Cert. No. : ACL25072
Job No. VC68AC0059
Page 40f8
Result of ealibration :
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
(dB)
16.0

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . . Acceptance
Flat C-weight A-weight .
Limits
63 0.0 -0.1 -0.1 +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
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Cert. No. : ACL25072
Job No. : VC68AC0059
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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
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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)
0.25 108.0 108.0 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 1.0;-2.5
200 800 128.0 128.1 0.1 +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 133.4 133.4 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 : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 01222716/ 143832 /22763

ID No.: RYG FS0020

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
Pressure : (1013 £3) kPa
Relative Humidity : (500 +20) %
APPROVED BY ...,
Received Date : 07 JANUARY 2025
Calibration Date : 21 - 23 JANUARY 2025
Date of Issue : 24 JANUARY 2025 NEXT CAL DATE........ 2 1/01/2026 .....

Calibrated by : Nathakorn Pisutpaisan

Approved by :

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. : ACL25073
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 MY 60024273 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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Summa of Measurement Result :
Unce  ty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 03 0.6
1000 Hz 03 0.6
8000 Hz 03 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 03 0.6
For >4 kHz to 10 kHz 03 07
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 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) 939 0.0 +0.3
2. Self-generated noise
2.1 Nommal test
Measured Value
(dB)
13.4

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

Frequency Weighting

Weighting (dB)

A - weight 10.8

C - weight 16.7
Flat 22.6

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 Cweight | A-weight Acceptance
Limits
125 0.2 -0.2 0.2 +1.5
1000 -0.6 -0.6 0.6 +1.0
8000 -1.0 -1.0 -1.0 +5.0
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4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ) ) Acceptance
Flat C-weight A-weight .
Limits
63 0.2 0.2 03 2.0
125 0.2 0.2 0.2 £1.5
250 0.1 0.1 0.1 +1.5
500 0.1 0.1 0.1 +1.5
1000 0.0 0.0 0.1 +1.0
2000 0.0 0.0 0.0 +£2.0
4000 -0.1 -0.1 0.0 +30
8000 0.1 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 94.0 940 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 940 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 EN |
Leq 940 9240 0.0 +0.1

6. Long - term stability
SLM Display SLM Display  Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3
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7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 140.0 3.0 +1.1
136.0 140.0 4.0 +1.1
135.0 140.0 5.0 +1.1
134.0 140.0 6.0 +1.1
133.0 133.1 0.1 +1.1
132.0 132.1 0.1 +1.1
131.0 131.1 0.1 +1.1
129.0 129.1 0.1 +1.1
124.0 124.0 0.0 +1.1
19.0 119.1 0.1 +1.1
114.0 114.1 0.1 +1.1
109.0 109.0 0.0 +1.1
104.0 104.1 01 +1.1
99.0 99.1 0.1 +1.1
94.0 94.0 0.0 1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.1
49.0 490 0.0 +1.1
44.0 440 0.0 +1.1
39.0 39.0 00 11
34.0 34.0 0.0 7"
30.0 30.1 0.1 +1.1
29.0 29.1 0.1 +1.1
28.0 28.2 0.2 +1.1
27.0 27.1 0.1 +1.1
26.0 26.2 0.2 +1.1
25.0 253 0.3 +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 29.0 292 02 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting | (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 10;-25
200 800 134.0 134.1 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
025 1 99.0 989 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 10;-25
200 800 128.0 128.0 0.0 +1.0
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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 133.0 132.9 0.1 +2.0
Positive half cycle 135.4 135.1 -0.3 +£2.0
Negative half cycle 135.4 135.1 -0.3 +2.0

11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.5 -0.1 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance

Frequency at initial at final Value Limits

Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

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

End of Calibration Certificate
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