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right solutions.
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Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal
(Months)
Ambient Total Suspended Particulate High Volume RYG_FS0179 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS0174 - - On site Calibration
Ambient Total Suspended Particulate [Hish Volume RYG_FS0177 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS0175 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS0173 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS0182 - - On site Calibration
Ambient Total Suspended Particulate Digital Balance RYG_ENO001 1-Mar-23 1-Mar-24 12
Ambient Particulate Matter (PM-10) High Volume RYG_FS0191 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_FS0399 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_FS0187 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_FS0183 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_FS0400 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_FS0184 - - On site Calibration
Ambient Particulate Matter (PM-10) Digital Balance RYG_EN0001 1-Mar-23 1-Mar-24 12
Ambient Arsenic High Volume RYG_FS0173 - - On site Calibration
Ambient Arsenic ICP-OES BKK_EL0037 2-Mar-23 1-Mar-24 12
Ambient Cadmium High Volume RYG_FS0173 - - On site Calibration
Ambient Cadmium ICP-OES BKK_EL0037 2-Mar-23 1-Mar-24 12
Ambient Lead High Volume RYG_FS0173 - - On site Calibration
Ambient Lead ICP-OES BKK_EL0037 2-Mar-23 1-Mar-24 12
Ambient Mercury High Volume RYG_FS0173 - - On site Calibration
Ambient Mercury CVAFS BKK_EL0011 7-Jun-22 6-Jun-23 12
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0533 5-Jan-23 5-Jul-23 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0252 5-Jan-23 5-Jul-23 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0255 5-Jan-23 5-Jul-23 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0261 5-Jan-23 5-Jul-23 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0264 5-Jan-23 5-Jul-23 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0453 5-Jan-23 5-Jul-23 6
Ambient Nitrogen Dioxide NO, Analyzer BKK_FS1064 5-Jan-23 5-Jul-23 6
Ambient Sulfur Dioxide SO, Analyzer RYG_FS0251 4-Jan-23 4-Jul-23 6
Ambient Sulfur Dioxide SO, Analyzer RYG_FS0254 4-Jan-23 4-Jul-23 6
Ambient Sulfur Dioxide SO, Analyzer RYG_FS0257 4-Jan-23 4-Jul-23 6
Ambient Sulfur Dioxide SO, Analyzer RYG_FS0263 4-Jan-23 a-jul-23 6
Ambient Sulfur Dioxide SO, Analyzer RYG_FS0266 4-Jan-23 4-Jul-23 6
Ambient Sulfur Dioxide SO, Analyzer RYG_FS0452 4-Jan-23 4-Jul-23 6
Ambient Sulfur Dioxide SO, Analyzer RYG_FS0532 4-Jan-23 4-Jul-23 6
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0081 18-Jan-23 18-Jul-24 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0087 19-jan-23 19-Jul-24 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0610 17-Nov-22 17-May-24 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0413 10-Feb-23 10-Aug-24 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0531 19-Jan-23 19-Jul-24 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0089 19-Jan-23 19-Jul-24 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0609 18-Nov-22 18-May-24 18
Workplace  [Total Dust Field Rotameter BKK_FS1040 3-Jan-23 3-Apr-23 3
Workplace  |Total Dust Field Rotameter RYG_FS0198 1-Apr-23 1-jul-23 3
Workplace  [Total Dust Digital Balance RYG_ENO0O4 1-Mar-23 1-Mar-24 12
Noise Leq 24 hrs Sound Calibrator RYG_FS0213 26-Jan-23 26-Jan-24 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0301 18-Oct-22 18-Oct-23 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0302 11-Jul-22 11-Jul-23 12
Noise Leq 24 hrs Sound Calibrator RYG_FS0213 26-Jan-23 26-Jan-24 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0612 12-Oct-22 12-Oct-23 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0615 12-Oct-22 12-Oct-23 12
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Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal
(Months)
Noise Leq 8 hrs Sound Calibrator RYG_FS0213 26-Jan-23 26-Jan-24 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0300 11-Jul-22 11-Jul-23 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0303 11-Jul-22 11-Jul-23 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0381 26-Aug-22 26-Aug-23 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0386 26-Aug-22 26-Aug-23 12
Noise Leq 8 hrs Sound Calibrator RYG_FS0213 26-Jan-23 26-Jan-24 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0387 18-Oct-22 18-Oct-23 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0388 18-Oct-22 18-Oct-23 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0390 18-Oct-22 18-Oct-23 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0432 25-Jan-23 25-Jan-24 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0433 25-Jan-23 25-Jan-24 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0613 12-Oct-22 12-Oct-23 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0495 13-Jan-23 13-Jan-24 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0614 12-Oct-22 12-Oct-23 12
Noise Leq 8 hrs Sound Calibrator RYG_FS0213 26-Jan-23 26-Jan-24 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0492 13-Jan-23 13-Jan-24 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0493 13-Jan-23 13-Jan-24 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0494 13-Jan-23 13-Jan-24 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0495 13-Jan-23 13-Jan-24 12
Noise Leq 8 hrs Sound Calibrator RYG_FS0496 17-Jan-23 17-Jan-24 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0386 26-Aug-22 26-Aug-23 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0387 18-Oct-22 18:0ct-23 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0388 18-Oct-22 18-Oct-23 12
Noise Leq 8 hrs Sound Level Meter RYG FS0389 18-Oct-22 18-Oct-23 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0390 18-Oct-22 18-Oct-23 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0432 25-Jan-23 25-Jan-24 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0439 7-Sep-22 7-Sep-23 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0491 13-Jan-23 13-Jan-24 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0620 20-Oct-22 20-Oct-23 12
Noise Leqg 8 hrs Sound Level Meter RYG_FS0621 20-Oct-22 20-Oct-23 12
Noise Noise Dose, TWA Dose Badge Reader RYG_FS0440 5-Jan-23 5-Jan-24 12
Noise Noise Dose, TWA Dose Badge Reader RYG_FS0210 1-Dec-22 1-Dec-23 12
Noise Noise Dose, TWA Dose Badge Reader RYG_FS0212 7-Oct-22 7-Oct-23 12
Noise Noise Dose, TWA Dose Badge Reader RYG_FS0211 1-Nov-22 1-Nov-23 12
Heat Heat Stress Heat Stress Monitor RYG_FS0356 02-Feb-23 2-Feb-24 12
Heat Heat Stress Heat Stress Monitor RYG_FS0357 02-Feb-23 2-Feb-24 12
Heat Heat Stress Heat Stress Monitor RYG_FS0230 25-Aug-22 25-Aug-23 12
Heat Heat Stress Heat Stress Monitor RYG_FS0231 3-Aug-22 3-Aug-23 12
lluminance  [llluminance Lux Meter RYG_FS0538 2-Sep-22 2-Sep-23 12
Iluminance  [Iluminance Lux Meter RYG_FS0537 24-Aug-22 24-Aug-23 12
Rayong Lab  [pH at 25 °c pH meter RYG_EN0183 27-Feb-23 27-Feb-24 12
Rayong Lab  |Sulfate Spectrophotometer RYG_EN0037 27-Sep-22 27-Mar-24 18
Rayong Lab  |Sulfide Chamber (Cold Room) RYG_ENO184 25-Jan-23 25-Jul-24 12
Rayong Lab | Turbidity Chamber (Cold Room) RYG_ENO184 25-Jan-23 25-Jul-24 12
Rayong Lab  |Dissolved Oxygen Chamber (Cold Room) RYG_EN0184 25-Jan-23 25-Jul-24 12
Rayong Lab  |BOD DO meter with Sensor RYG_EN0032 14-Feb-22 15-Aug-23 18
Rayong Lab  [BOD Incubator RYG_ENO154 22-Apr-22 21-Oct-23 18
Rayong Lab  |Total Suspended Solids Electronic Balance RYG_EN0002 1-Mar-23 1-Mar-24 12
Rayong Lab  |Total Suspended Solids Hot Air Oven RYG_EN0010 20-Oct-22 20-Apr-24 18
Rayong Lab  |Total Dissolved Solids 180°C Electronic Balance RYG_EN0002 1-Mar-23 1-Mar-24 12
Rayong Lab  [Total Dissolved Solids 180°C Hot Air Oven RYG_EN0010 20-Oct-22 20-Apr-24 18
Rayong Lab  [Conductivity Conductivity meter RYG_EN0029 23-Feb-22 24-Aug-23 18
Rayong Lab  |Residual Chlorine pH ISE Meter RYG_EN0183 27-Feb-23 27-Feb-24 12
Rayong Lab  |Salinity Conductivity meter RYG_EN0029 23-Feb-22 24-Aug-23 18
Rayong Lab  [Oil & Grease Electronic Balance RYG_EN0002 1-Mar-23 1-Mar-24 12
Rayong Lab  |Oil & Grease Hot Air Oven RYG_ENO0006 20-Oct-22 20-Apr-24 18
Rayong Lab  [Oil & Grease Water Bath RYG_EN0061 20-Oct-22 20-Apr-24 18
Rayong Lab  [Temperature Digital Termometer with Probe RYG_EN0065 4-Jan-22 5-Jul-23 18
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Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal
(Months)

Water Lab Iron ICP-MS BKK_EL0026 14-Jun-22 14-Dec-23 18
Water Lab Iron Hot Block BKK_EL0054 7-Apr-22 7-Oct-23 18
Water Lab  [iron Chamber (Cold Room) BKK_ENO167 30-Jun-22 30-Dec-23 18
Water Lab Lead ICP-MS BKK_EL0026 14-Jun-22 14-Dec-23 18
Water Lab Lead Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab Lead Chamber (Cold Room) BKK_EN0167 30-Jun-22 30-Dec-23 18
Water Lab Arsenic ICP-MS BKK_EL0026 14-Jun-22 14-Dec-23 18
Water Lab  |Arsenic Hot Block BKK_EL0054 7-Apr-22 7-Oct-23 18
Water Lab  |Arsenic Chamber (Cold Room) BKK_EN0167 30-Jun-22 30-Dec-23 18
Water Lab Cadmium ICP-MS BKK_EL0026 14-Jun-22 14-Dec-23 18
Water Lab Cadmium Hot Block BKK_EL0054 7-Apr-22 7-Oct-23 18
Water Lab  [Cadmium Chamber (Cold Room) BKK_EN0167 30-Jun-22 30-Dec-23 18
Water Lab  [Selenium ICP-MS BKK_EL0026 14-Jun-22 14-Dec-23 18
Water Lab Selenium Hot Block BKK_EL0054 7-Apr-22 7-Oct-23 18
Water Lab  |Selenium Chamber (Cold Room) BKK_ENO167 30-Jun-22 30-Dec-23 18
Water Lab  |Mercury DUO-CVAFS / CVAAS BKK_EL0023 24-May-23 24-May-24 12

Coal Lead ICP-OES BKK_EL0037 2-Mar-23 1-Mar-24 12

Coal Arsenic ICP-OES BKK_EL0037 2-Mar-23 1-Mar-24 12

Coal Cadmium ICP-OES BKK_EL0037 2-Mar-23 1-Mar-24 12

Coal Mercury DUO-CVAFS / CVAAS BKK_EL0023 6-Jun-22 5-Jun-23 12
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High Volume Air Sampler Calibration Worksheet

Project Site : GHECO-ONE COMPANY LIMITED Barometric Pressure (mm Hg) : 755
Calibrate Location : AUAUBINIU-A1 524 T “Q: 32
Calibrate Date : 20-May-23 High Volume ID : RYG_FS0179
Calil i No.: C-200523-RYG_FS0179 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0205 High Volume S/N : 4805
Calibrator Model : TE-50284 Calibrator Slope : 150765
Calibrator S/N: 1166 Calibrator Intercept : -0.02043
TestNo. Delta H,0 Qua 11 Chart Linear Regression
(inch) (m?/min) (CFM)
i 22 0.9897 40 |stope: 349182
2 28 11139 4 Intercept: 5.4508
3 36 12603 50 Correlation Coefficient : 0.9991
4 4.4 13911 54
5 5.6 1.5668 60
1{cFM)
65.4
¥ = 34.918x + 5.4508
0.0
0.0 05 10 15 20
Qstd (m3/min)
/”—— C -
Calibrated by Approved by :
{ Mr.Norranon Tathongkham ) {Mr. Noppong Juntarupan)
Field Scientist(2) Enviro Field Coordinator Scientist (3)
FORM NO.: F06:073 REVISION NO..- ISSUE DATE: 14/03/16
High Volume Air Sampler Calibration Worksheet
Project Site : GHECO-ONE COMPANY LIMITED Barometric Pressure (mm Hg) : 755
Calibrate Location : NAUNRTILUIUI B Temperature (°C) : 32
Calibrate Date : 20-May-23 High Volume ID : RYG_FS0177
Cali i No.: C-200523-RYG_FS0177 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0205 High Volume S/N : 4803
Calibrator Model : TE-5028A Calibrator Slope : 150765
Calibrator S/N: 1166 Calibrator Intercept : -0.02043
Test No. Delta H;0 Qo 1+ Chart Linear Regression
(inch) (m®/min) (CFM)
1 22 Ladd 40 |stope: 304052
2 3.0 11523 44 |intercept: 9.4746
3 hiau 13274 50 | correlation Coefficient: 09981
4 5.0 14816 54
5 6.2 1.6475 60
1{cFm)
65.4
¥ =30.405x + 9.4746
00
00 05 1.0 15 20
Qstd {m3/min)
Calibrated by Approved by :

(Mr.Norranon Tathongkham )

Field Scientist(2)

(Mr. Noppong Juntarupan)

High Volume Air Sampler Calibration Worksheet

Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-073 REVISION NO.:- ISSUE DATE: 14/03/16

Project Site : GHECO-ONE COMPANY LIMITED Barometric Pressure (mm Hg) : 755
Calibrate Location : a3 T (°Q: 32
Calibrate Date: 20-May-23 High Volume ID : RYG FS0174
c i No.: C-200523-RYG FS0174 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0205 High Volume S/N: 4800
Calibrator Model : TE-5028A Calibrator Slope : 150765
Calibrator §/N: 1166 Calibrator Intercept : -0.02043
Test No. Delta H,0 Qua 1: Chart Linear Regression
(inch) (m*/min) (CFM)
L 22 0.9897 40 |stope: 281359
2 30 11523 4 |intercept: 120158
3 40 13274 50 |correlation Coefficient: 09982
4 52 15106 54
5 66 16992 60
1{cFM)
65.4
y=28.136x+ 12.016
0.0
00 0s 1.0 15 20
Qstd (m3/min}
/”—’_ - -—
Calibrated by Approved by :
(Mr.Norranon Tathongkham ) (Mr. Noppong Juntarupan)
Field Scientist(2) Enviro Field Coordinator Scientist (3)
FORM NO. F06-073 REVISION NO: - ISSUE DATE: 14/03/16
High Volume Air Sampler Calibration Worksheet
Project Site : GHECO-ONE COMPANY LIMITED Barometric Pressure (mm Hg) : 755
Calibrate Location : AU AANY WUATHA Temperature (°C) : 32
Calibrate Date:: 20-May-23 High Volume 1D : RYG_F50175
Calibrati No.: €-200523-RYG FS0175 High Volume Model : TE-5170D
Calibrator ID: RYG_F$0205 High Volume S/N: 4801
Calibrator Model : TE-5028A Calibrator Slope : 150765
Calibrator S/N: 1166 Calibrator Intercept : -0.02043
TestNo. Delta 1,0 Qu I Chart Linear Regression
(inch) (m*/min) (CFM)
1 24 1.0328 40 Slope : 31.2131
2 32 11894 44 Intercept: 73629
3 42 1359 50 | correlation Coeficient: 09983
4 5.2 15106 54
s 64 16736 60
1(CFM)
65.4
y=31.213¢+ 7[3629
0.0
00 05 10 15 20
Qstd (m3/min)
Calibrated by == Approved by : -

(Mr.Norranon Tathongkham )

(Mr. Noppong Juntarupan)

Field Scientist(2) Envira Field Coordinator Scientist (3)

FORM NO.: F06-073 REVISION NO.: - ISSUE DATE: 14/03/16



High Volume Air Sampler Calibration Worksheet

Project Site : GHECO-ONE COMPANY LIMITED Barometric Pressure (mm Hg) : 755
Calibrate Location : AUAUNUBINANY Temperature (°C) : 32
Calibrate Date : 20-May-23 High Volume ID : RYG FS0173
cali No. C-200523-RYG FS0173 High Volume Model : TE-5170D
Calibrator ID: RYG_F50205 High Volume §/N : 4799
Calibrator Model : TE-50284 Calibrator Slope : 150765
Calibrator S/N: 1166 Calibrator Intercept : -0.02043
Test No. Delta H,0 Qe ¥+ Chart Linear Regression
inch (m®/min} (CFM)

1 24 1.0328 40 Slope : 288542

2 32 11894 44 Intercept: 10.0976

3 42 13596 S0 |correlation Coefficient: 09982

4 54 15389 54

5 68 17245 60

1{cFm)
65.4
y = 28.854x + 10.098
00
00 05 10 15 20
Qstd (m3/min)
Calibrated by == Approved by : -

( Mr.Norranon Tathongkham )
Field Scientist(2)

Sartorius (Thailand) Co., Ltd.
428 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310
Tel: +66 2543 8361-6 , e-mail: service thailand@sarlorius.com

of Calibrati

(Mr. Noppong Juntarupan)
Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-073 REVISION NO.:- ISSUE DATE: 14/03/16

RYG_EN0001

O

SARTORILS
REVIEW BY % A

APPROVED BY .42

n
NEXT CAL. DATE ¥

s

o fomlat

Model Number:  LA130S-F . Certificate No. : 23BCI0110 N
Description : Analytical Balance Issued Date:  Friday, March 03, 2023
Serial Number: 25409664 F No.: 204833
ID No. : RYG_EN0001 . e
Sartorius Page No. : 10f2 I

High Volume Air Sampler Calibration Worksheet

Project Site : GHECO-ONE COMPANY LIMITED Barometric Pressure (mm Hg) : 755
Calibrate Location : Tounuias T [§ 8 32
Calibrate Date : 20-May-23 High Volume D : RYG_FS0182
CalibrationSheet No.: €-200523-RYG F50182 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0205 High Volume S/N: 5335
Calibrator Model : TE-5028A Calibrator Slope : 1.50765
Calibrator S/N: 1166 Calibrator Intercept : -0.02043
TestNo. DeltaH0 Qs 1+ Chart Linear Regression
(inch) (m*/min) {CFM)

1 22 0.9897 40 Slope : 281511

2 30 11523 44 Intercept: 118137

3 42 13596 50 Correlation Coeficient : 09992

4 52 15106 54

5 66 16992 60

1 (cFm)
65.4
y=128.151x + 11.814
00
00 0s 10 15 20
Qstd (m3/min}
= - o Ry
Calibrated by Approved by :

(Mr. Noppong Juntarupan)
Enviro Field Coordinator Scientist (3)

(Mr.Norranon Tathongkham )
Field Scientist(2)

FORM NO.: F06-073 REVISION NO.:- ISSUE DATE: 14/03/16

8artorius (Thailand) Co., Ltd.

e e b 0 S/ARTORILS
TCCIE o caibration

LA1308-F Certif No.:

Mode! Number : 23BCI0110

Description : Analytical Balance _ Issued Date:  Friday, March 03,2023 t
Serial Number: 26409664 _ _ Reference No. : 204833

IDNo. : RYG_ENOOO1 ‘

Manufacturer . Sartorius Page No. : 20f2

Calibration Results : Without Adjustment

Customer Name : ALS Laboratory Group (Thaitand) Co. Ltd. (Rayong Branch)
616/10 Moo 5 T.Maenam Khu, A.Pluak Daeng, Rayong 21140, Thailand.

Calibrated Place : ALS Laboratory Group (Thailand) Co., Ltd.(Balance Roomy

£16/10 Moo 5 T.Maenam Khu, A Pluak Daeng, Rayong 21140, Thgi!_aqci,

Calibrated By:  Mr.Chonchai Inthana cail
Calibration Date : Wednesday, March 01, 2023 Procedure No. : This calibration was conducted by

Using in-house calibration procedure number (WI-003)
Basedon UKAS LAB 14: 2019

Metrological data : Ambients Conditions:

Capacity : 150 g 0.0001 g T 242°C E3 5.0°C
Humidity : 60.0 % RH + _100%RH

Reasons for calibration Pressure +

[ service / Repaired Re-calibration/ Maintenance Equipment Condition: Good Operate [ Fair
UKAS Publication Ref :Lab 14 :
inty which is obtained from the standard uncertainty multiplied by the
95%. Itis ined in with the Guide to
certificate the 1o Nationa!

(7] New Instatiation

Measurement Method

The inty stated is the

coverage factor (k=2) to provide a level of
ion of L inty in

of
{GUM). The calil which

realise the unit of to the Standard System of Units (Sf). Report of Tolerance came form list of
Sartorius Metrelogical Specifications.
Traceability:
Model Number  Description Traceability Cetificate No. Due Date

g SPC-RT :C02212565 14-Sep-2023
MHB-382SD Humidity/Barometer/Temp Lutron MHB-382SD DKSH C18220444 5-Sep-2023
This certificate relate and apply this equipment only.
This certficate may not be reproduced other than in full except with . S
the prior written approval of the Verification Operation Division ( : 51 3 T
Sartorius (Thailand) Co., Lid. A

Mr.chonchai Intrhana(Technical Manager) ":[

SOP FM 33 03 February 2022

Repeatability Eccentricity (Off-center loading error)
The ty of a weighing ir it isplay y ical readout: The off-center loading error is yielded by the difference between the
under constant test conditions when the same load within a measuremen series is Pplaced. readout of the load, i.e. 173 or 1/4 of maximim-capacity, placed in the
repeatedly on the weighing pan in the same manner. The standard deviation is used to | middie of the weighing pan and between each of four additional
express reproducibllity quantitatively. points ( positions defined according o OIML R76).
Nominal Value : (Low Load) i 1¢.0000 [ 100.0001 Norminal value : 50 ]
10 g _10.0000 | 100.0002  |Tojerance 00004 g
Tolerance 10.0001 100.0001
0.0001 g 10 0009 ) Difference
3.9999 T
Nominal Value : (High Load) ~_ 10-0000 | 100.0001
100 g 100.0001
Tolerance 0001 F :
0.0001 g 100.0002
9.9998 0.0001 2 5 -
Standard Deviation 0.00009 0.00006
Linearity
The lineanlty, also calied tingarity error. Describes the deviation of the characteristic curve of 8 weighing instrument from the linear siope.
Tolerance 0.0002 -]
Nominal Value Conventional Mass Value Displayed Value [ D;eviation | Uncertainty
I : i
- (9 . @ (@ : (@ (9)
0.01 0.0100 ; 0.0100 0.0000 0.00022
0.05 6.0500 0.0500 T _0.00023
T 0a 01600 ~0.1000 6.0000 0.00023
0.5 0.5000 0.5000 0.0000 0.00023
1 1.0000 1.0000 0.0000 0.00023
2 2.0000 2.0000 ~0.0000 0.00023
5 5.0000 5.0000 0.0000 0.00022
10 10.0000 i 10,0001 0.0001 0.00024
_ 20 20.0000 : 20.000L 0.0001 0.00023
100 100.0000 ] 100.0002 0.0002 0.00026
End of Report.
SOP FM 33 03 February 2022




High Volume Air Sampler Calibration Worksheet

High Volume Air Sampler Calibration Worksheet

Project Site: GHECO-ONE COMPANY LIMITED Barometric Pressure (mm Hg) : 755
Calibrate Location : Hutusinu-gialsig (°Q): 32
Calibrate Date:: 20-May-23 High Volume ID : RYG FS0191
No.: €-200523-RYG_FS0191 High Volume Model : TE-5009X
Calibrator ID: RYG_F$0205 High Volume $/N: 5330
Calibrator Model : TE-5028A Calibrator Slope : 094434
Calibrator S/N: 1166 Calibrator Intercept : -0.01292
Test No. Delta H;,0 Qa 1 Chart Linear Regression
(inch) (m*/min) (CFM)
L 23 1034 32 |stope: 541226
2 26 1098 36 Intercept: 237502
3 30 1179 40 | correlation Coefficient: 0.9995
4 34 1254 e
5 38 1325 48
1(crm)
654
V= 54.123x-23.75
00
00 o5 10 15
Qa {m3/min)
T . ; 27J/
Calibrated by Approved by:
(Mr.Norranon Tathongkham) } (Mr. Noppong Juntarupan)
Field Scientist(2) Enviro Field Coordinator Scientist (3)
FORMNO. F06-074 REVISIONNO: - ISSUE DATE: 14/03/16
High Volume Air Sampler Calibration Worksheet
Project Site : GHECO-ONE COMPANY LIMITED Barometric Pressure (mm Hg) : 755
Calibrate Locatlon : Mwtugeshumn °0: 32
Calibrate Date : 20-May-23 High Volume ID : RYG_F50187
CalibrationSheet No.: €-200523-RYG_F50187 High Volume Model : TE-5009X
Calibrator 1D: RYG_F50205 High Volume S/N: 4795
Calibrator Model : TE-50284 Calibrator Slope : 094434
Calibrator §/N: 1166 Calibrator Intercept : 292
TestNo. Delta 120 L 1: Chart Linear Regression
(inch) (m®/min) (CFM
1 22 Lo 32 Slope:: 53.2012
N 28 1077 36 Intercept : 216129
3 29 1159 40 Correlation Coefficient : 09995
4 33 1236 44
5 37 1.308 18
1 (M)
654
V= 53.201x-21613
00
00 os 10 15
Qa {m3/min)
/”’ - C :/
Calibrated by Approved by:

( Mr.Norranon Tathongkham)

Field Scientist(2)

(Mr. Noppong Juntarupan)
Enviro Field Coordinator Scientist (3)

FORMNO:F06-074 REVISIONNO: - ISSUE DATE: 14/03/16

Project Site : INE COMPANY LIMITED Barometric Pressure (mm Hg) : 755
Calibrate Location : Auyusaudt o) 32
Calibrate Date : 20-May-23 High Volume ID : RYG_FS0399
CalibrationSheet No.: C-200523-RYG FS0399 High Volume Model: TE-5009X
Calibrator ID: RYG_FS0205 High Volume S/N: 5683
Calibrator Model : TE-50284 Calibrator Slope : 0.94434
Calibrator S/N: 1166 Calibrator Intercept :
TestNo. Delta H0 Q 1 Chart Linear Regression
(inch (m®/min) (CFM)

! 21 0988 32 Slope: 61.0406

2 24 1056 36 |intercept: -283090

3 27 1119 40 Correlation Coefficient : 0.9994

4 3.0 1.179 44

5 34 1254 48

1(cFm)
5.4
T61.041x - 28.309
00
00 05 10 15
Qa (m3/min)
2 2 F
Calibrated by Approved by :
(Mr.Norranon Tathongkham ) (Mr. Noppong Juntarupan)
Field Scientist(2) Enviro Field Coordinator Scientist (3)
FORMNO.:F06-074 REVISIONNO:- ISSUE DATE: 14/03/16
High Volume Air Sampler Calibration Worksheet

Project Site : GHECO-ONE COMPANY LIMITED Barometric Pressure (mm Hg) : 758
Calibrate Location : Hu. Do UAINA (°C): 32
Calibrate Date : 20-May-23 High Volume ID : RYG_F50183

CalibrationSheet No.: €-200523-RYG FS0183 High Volume Model:
Calibrator ID: RYG FS0205 High Volume S/N: 4791
Calibrator Model : TE-50284 Calibrator Slope : 0.94434
Calibrator$/N: 1166 Calibrator Intercept : 01292
TestNo. Delta ;0 @ }: Chart Linear Regression
(inch) (m*/min) (CFM)
1 21 0.988 32 Slope: 534371
2 24 1.056 36 Intercept: 206075
3 28 1139 40 | correlation Cocficient : 0.9981
4 31 1.198 44
5 36 1290 8
VM)
65.4
V= 53.437x- 20607
00
00 os 10 15
Qa (m3/min)
/’”— - 6 :/
Calibrated by Approved by:

(Mr.Norranon Tathongkham )
Field Scientist(2)

(Mr. Noppong Juntarupan)
Enviro Field Coordinator Scientist (3)

FORMNO. F06-074 REVISION NO: - ISSUE DATE: 14/03/16



High Volume Air Sampler Calibration Worksheet

Projectsite: ‘GHECO-ONE COMPANY LIMITED Barometric Pressure (mm Hg) : 755
Calibrate Location : ruvuasudy (°c): 32
Calibrate Date: 20-May-23 High Volume ID : RYG F50400
CalibrationSheet No.: C-200523-RYG_F50400 High Volume Model: TE-5009X
calibrator ID: RYG_F50205 High Volume S/N: 5691
Calibrator Model : TE-5028A Calibrator Slope : 094434
CalibratorS/N: 1166 Calibrator Intercept : -0.01292
TestNo. Delta H;0 Qa I: Chart Linear Regression
(inch) (m®/min) (CFM)
1 20 0.965 32 Slope: 55.2031
2 23 1034 36 Intercept: -21.0462
3 26 1.098 40 Correlation Coefficient : 09992
4 30 1179 %
5 34 1254 8
1{CFM)
65.4
4= 55.203x - 21,046
00
00 os 10 15
Qa (m3/min)
Calibrated by Approved by -
(Mr.Norranon Tathongkham ) (Mr. Noppong Juntarupan)
Field Sclentist(2) Enviro Field Coordinator Scientist (3)
FORMNO. F06.074 REVISIONNO: - ISSUE DATE: 14/03/16
High Volume Air Sampler Calibration Worksheet
Project Site : GHECO-ONE COMPANY LIMITED Barometric Pressure (mm Hg) : 755
Calibrate Location : unuaIuny Temperature (°C) : 32
Calibrate Date: 20-May-23 High Volume D : RYG_F50173
Calibrati Nou C-200523-RYG_FS0173 High Volume Model : TE-5170D
Calibrator ID: RYG_F50205 High Volume S/N: 4799
Calibrator Model : TE-5028A Calibrator Slope : 1.50765
Calibrator S/N: 1166 Calibrator Intercept : -0.02043
Test No, Delta H0 Quet Vs Chart Linear Regression
(inch) (m®/min) (CFM)
! 24 f s 40 Islope: 28.8542
2 32 11894 44 | intercept: 100976
3 42 1359 50| correlation Coefficient: 09982
4 54 15389 s4
5 68 17245 60
1(cFm)
654
y=28.854x 410.098
00
00 0s 10 15 20
Qstd {m3/min)
M ‘
Calibrated by Approved by :

(Mr.Norranon Tathongkham )
Field Scientist(2)

(Mr. Noppong Juntarupan)

Enviro Field Coordinator Scientist (3)

FORM NO.: F06-073 REVISION NO.:- ISSUE DATE: 14/03/16

High Volume Air Sampler Calibration Worksheet

Project Site : GHECO-ONE COMPANY LIMITED Barometric Pressure (mm Hg) : 755
Calibrate Location : Foarniga 0 32
Calibrate Date: 20-May-23 High Volume ID : RYG_FS0184
CalibrationSheet No.: C-200523-RYG FS0184 High Volume Model : TE-5009X
Calibrator ID: RYG F50205 High Volume S/N: 4792
Calibrator Model : TE-5028A Calibrator Slope : 094434
Calibrator §/N: 1166 Calibrator Intercept : -001292
TestNo. Delta H,0 Qa I Chart Linear Regression
(inch) (m*/min) (CFM)

1 20 0.965 32 Slope: 567004

2 24 1056 36 Intercept: -23.1954

3 27 1ue 40 | Correlation Coeficient : 09973

4 3.0 1179 o

5 34 1254 48

1 (CFM)
654
T56.709x- 23.195
00
00 05 10 15
Qa (m3/min)
/”——_ - -
Calibrated by . Approved by:

(Mr.Norranon Tathongkham )
Field Scientist(2)

(Mr. Noppong Juntarupan)
Enviro Field Coordinator Scientist (3)

FORMNO. F 06-074 REVISIONNO: - ISSUE DATE: 14/03/16
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Agilen
CrossLab

From Insignt to Outcome.

Agilent CrosslLab Start Up Services

|
Agilent 5100 5110 ICP-OES :
Preventive Maintenance i

wxt cal pate SO0

Agilent Preventive Maintenance provides factory recommended service for your analytical
instruments to assure reliable operation and the accuracy of your results

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides what you need to reduce unplanned downtime
and keep your systems operating at their peak performance.

This checklist is used as a guide for completing the preventive maintenance tasks. A signed copy
of this checklist is provided for your records.

Revision: A.02, Issued: 21 January 2022
Document Number: G8014-30675
© Agilent Technologies, Inc. 2022
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Agilent 5100, 5110 Preventive Maintenance Checkist CrOSS Lab

From Insight to Outcome

Introduction

Customer [nformation

Revision: A.02 Issued: 21 January 2022
Docurment Number' G8014-90075 Page _of _
® Agilen: Technologies, Inc. 2022

Customers should provide all necessary operating supplies upon request of the engineer.

A customer representative should be available to the engineer while performing the preventive
maintenance procedures. Customers are responsible for regular maintenance and are
encouraged to observe the service representative.

Any parts not included in the Parts Lists section of this document are not part of the
recommended Preventive Maintenance service nor are they included in the price of this
service.

If a system requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

For customers using HF applications, the instrument should be returned to its standard
sample introduction system.

- Agilent

Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist ) CrO SS La b

From Insight to Qutcome

Service Engineer’s Responsibilities

« Contact the customer and ensure that all necessary supplies are available before the
preventive maintenance visit.

» Only select those pages that relate to the system or module being serviced.
« Complete empty fields with the relevant information.
+ Complete the relevant checkboxes in the checklist using either a “X" or tick mark v,

« Check “Service not applicable” check boxes to indicate services/tasks not delivered, as
appropriate.

» Complete the Preventive Maintenance services in the most logical order relevant to the
individual system service in the order of the tasks listed.

« Complete the Service Review section together with the customer.
» Complete the fields for page numbers at the foot of each selected page

* Add relevant page numbers to selected pages and complete the total number of pages field in
the Service Completion section

« Ask the customer to sign the Service Vi
signature,

1 section including the 's and your

Revision: A 02, Issued: 21 January 2022
Document Numbes; G8014-90075 Page _of _
© Agilent Technologies, Inc. 2022

- Agilent

Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist CrOSSLab

From fnsight 10 Qutcome

Important Customer Web Links

« To access Agilent University, visit hitp://www.agilent.com/crosslab/university/ to learn about
training options, which include online, classroom and onsite delivery. A training specialist can
work directly with you to help determine your best options.

s Toaccess the Agilent Resource Center web page, visit hitps://www.agilent com/en-
us/agilentresources. The following information topics are available:

«  Sample Prep and Containment
¢« Chemical Standards

+  Analysis

< Service and Support

«  Application Workflows

« The Agilent Community is an excellent place to get answers, collaborate with others about
applications and Agilent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit https//community.agilent com/welcome

»  Videos about specific preparation requirements for your instrument can be found by
searching the Agilent YouTube channel at https://www.youtube.com/user/agilent

« Need to place a service call? Flexible Repair Options | Agilent

Revisicn A.02, Issued. 21 January 2022
Document Number. G8014-90075 Page __of _
© Agilent Technologies, Inc. 2022

Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C ro SS La b

From Insight to Outcome

Instrument Maintenance

System Information

3 Check this box if an instrument configuration report is attached instead of completing the
table.

Instrument System Name and ID GSMOA 3 MY4p01600%
instrument System Site and Location ALS  C BKY)

List System Component Product Numbers List the Serial Numbers of each Component

1 GRO\0A M8 104 0008
2 GYUA0A ALAB 4L O6le
3 GyLAL 2008 - 60169
4 Gtasy A0AG04 611G
5.
6.
7
8
9
ICP-OES Configuration Table Circle the type or write in the type if other
Nebulizer Type Sia_Sp_ray | OneNab | Conikal | Other
Spray Chamber Cyclonic Single Pass | Cyclonic Double Pass | Other
Torch Radial{ Dual View | Other
Torch Type i %Ei_ece [ Semi Demountable | Fully Dernountable | Other T
Injector Diameter l 24mm | 1.8mm | 1.4mm | 0.8mm | Other
, Injector Material f Quartz | Ceramic | Other

Revision: A2, Issued 21 January 2022
Document Number: G8014-90075 Page _of _
© Agilent Technologies, Inc. 2022




Agilent
Agilent 5100, 5110 Preventive Maintenance Checkdist CrOSSLab

From Insight 10 Outcoms

Preparation

& Discuss any specific issues with the customer before starting.

& Review the instrument logbook for recorded problers and comments.

Save instrument control settings before starting the procedure.

Perform a general inspection of the system for cleanliness.

Check for proper installation of parts, assemblies, sensors etc.

Check system for required installation of components and implementation of Service Notes
Check for required firmware/software updates and verify with customers if they would like
them installed.

For HF application systems, if standard sample introduction system was not installed, ask the
customer to install it.

Ask the customer to remove any samples from the ICP-OES sample introduction area, auto
sampler or around the ICP-OES.

0O 8 NINNN

Revision: A.02, Issued: 21 January 2022
Document Number: G8014-90075 Page_.of _
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Agilent

Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C rOSSLab

From Insight 1o Outcome

SPS 3 Auto Sampler

P Service not applicable

Power cycle the autosampler and verify successful initialization
Inspect X and Z axis belts for wear. Replace is necessary.
Clean X and Z axis slide shafts.

Using customer’s racks and the Agilent software move the sample probe to the 4 outermost
corners and rinse port, ensure that the probe is approximately centered in the vial.

oooao

SPS 4 Auto sampler

Service not applicable

Clean the spill tray, rack location mat, end frames and chassis with a damp soft cloth and
diluted mild detergent.

Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner.
Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive

fraying, color changes or degradation from fumes.

Check the X-axis, Theta-axis and Z-axis FFC cables for cracks, incorrect positioning, damaged
edges or damaged connectors.

Pump Tubing Replacement. Replace peristaltic pump tubing. Replace all tubing that goes
from the rinse station to the pump and from the pump to the waste/rinse bottles

Test using customer’s tray and move the sample probe to the sample vial 1, wash vial and
rinse port and ensure that the probe is centered in the vial. If not use calibration wizard and
calibrate the position.

N 3 8B N® 8O

AVS 4, 6, 7 Advanced Valve System

O Service not applicable

A Replace valve rotor seal Sua P"’\’

2 Check fittings for signs of leaks

@ Check tubing including autosampler tubing for kinks or excessive wear
A Check high flow pump for signs of leaks

Revision: AD2, Issued 21 January 2022
Document Number: GB014-93075 Page__of _
© Agilent Technologies, Inc. 2022
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist CrOSS Lab

From Insight 1o Cuicome

Preventive Maintenance Procedures

Record Pre-PM instrument performance
£ Run Instrument Performance test.
& Record resutts in Instrument Performance Test Results Table - Pre-PM.

Clean and inspect ICP-OES system

Look for any obvious external damage or problems.
Inspect water cooling hoses, gas lines and power cord for excessive wear or damage.

Perform a general internal inspection of the system for excessive dust accumulation, clean if
necessary.

inspect sample introduction components and record any required maintenance in the Service
Engineer Comments and notify the custorner as the required actions required.

Record the instrument operating conditions in the ICP-OES Status Results Table.
Replace the polychromator purge filter.

Replace the radial pre-optics window

Replace the axial pre-optics window for SVDV and VDV instruments.

Check exhaust flow for the correct positive extraction at the exhaust duct to insure they meet
minimum specifications.

SSNOANY N N8N

Replace air inlet dust filter.
Replace high capacity air inlet dust filter element if installed.
Remove and clean instrument water inlet filter.

NN

Agilent Water Recirculator

[ Service not applicable

' Drain cooling fluid and remove any particles from the chiller reservoir
71 Remove, clean and reinstall water inlet metal mesh filter if present.
2 Refill with Agilent Cool Clear cooling fluid.

A Clean the cooling system Air filter and the condenser.

Revision. A0, Issued: 21 January 2022
Document Number: G8014-90075 Page _of _
© Agilent Technologies, Inc. 2022
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Agilent 5100, 5110 Preventive Maintenance Checklist C ro SS La b

From Insight 1o Outcome

ICP-OES adjustment

A Check position of Zn peak, adjust if required.

J2 Check Argon Ratio, adjust to specified value if required
j8 Perform Detector Calibration.

|4 Perform Instrument Calibration.

Record Post-PM instrument performance

J2 Run Instrument Performance test.
71 Record results in Instrument Performance Test Results Table - Post PM.
A For systems using ICP Expert version 7.3 and above, run the following Instrument tests

A Subsystem Communications Test
7 Air Flow

2 Water Flow

@ Gas Flows

A RF Generator

jA Camera Test

@ Optics Test

J2 Nebulizer Test

& Record the result in the Instrument Test Results Table

Revision: A.02, Issued: 21 January 2022
Document Number: G8014-90075 Page _.of _
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Agilent 5100, 5110 Preventive Maintenance Checklist Cross Lab

From Insight 10 Qutcome

Restore Instrument

O For HF applications, ask the customer to reinstall their sample introduction system.
& Leave system in an idle state: on and purging

@ Guidance: If the PM service is performed prior to a qualification service, then use the
qualification procedure as a guide for final instrument set up and checkout.

Service Review

{2 Attach available reports/printouts of all tests to this documnentation.

Record the Preventive Maintenance service activity in the customer's records/logbook.
Record the PM event in the Smart Alerts logbook, if applicable.

Update/reset instrument maintenance counters as appropriate.

Affix the PM sticker to the system or instrument logbook based on the customer's request.
Cémplete the Service Engineer Comments section if there are additional comments.
Review this service, parts replaced, and test results obtained with the customer.

If the instrument firmware was updated, record the details of the change in the Service
Engineer's Comments box. Systems in a compliant environment may need additional
documentation.

O Complete the Signature Page with both Service Engineer and Customer signatures.

TESYNYUNN

Revision: A02, Issued. 21 January 2022
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From tnsight to Outcome:

ICP-OES Status Results Table

Note: These measurements do not form part of any specification and are for reference only

Measurement Standby Mode Plasma On

Mains Voltage 21%. 1% VAC 215.1%% VAC
Mains Current O % A °©.141L A
Instrument Temperature 24.4 c 4.y °c
RF Air Flow (sensor speed) Ao Hz J0.0 Hz
Plasma Exhaust Temperature No measurement 413 °C
Water Flow Oscillator No measurement 1.20 Lmin
Water Flow Detector $42 L/min t.09 min
Water Inlet Temperature 2%.0 °c 23.5 °c
Polychromator Temperature 5.0 C 5.0 °c
CCD Temperature -40.0 < -40.0 °c
Thermal Stabilizer Hu.§ c %50 “C
Argon Supply Pressure €13.9 kPa 544.2 kPa
Purge Gas Supply Pressure*1 b9 5% kPa 967.37% kPa
Option Gas Supply Pressure*1 - kPa - kPa
Nebulizer Flow No measurement 6.30 Lmin
Nebulizer Back Pressure No measurement 1553, kPa
Plasma Gas Flow No measurement N A% L/min
Auxiliary Gas Flow No measurement 1.0 L/min
RF Power No measurement 1449 w
RF Supply Cusrent No measurement $.22% A
RF Supply Voltage No measurement 144,472 v

*1 If option installed

Revision: A.02, Issued 21 January 2022
Document Number: G8014-90075 Page _of _
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist CrOSS La b

From Insight to Outcoma

Test Results

Instrument Performance Test Results Table

Note: These measurements do not form part of any specification and are for reference only.

Pre PM Sensitivity Check - Post PM Sensitivity Check

Radial Axial * Radial Axial*
Zn 213857 nm SRBR Mpo3 g e, 365.4 4, 248.9 earea 5
Mr. 257,610 nm SRBR 15%67%.% 305403 169,450.0 1% 4a0 4
Al'396.152 nm SBR 298%%.5 2001%4.% 2% ag5.8 1‘i6k93.0
K 766.491 nm SBR pap.2 61217 3 Q9 494 236%4%k.9

* Axial result is not applicable for G8016AA, G8012AA Radial View instruments.

Instrument Test Results Table

Note: The Instrument Test results are for systems using ICP Expert version 7.3 and above only.

Instrument Test Result

Subsystem Communications Test Pors

Air Flow fose
Water Flow Porey

Gas Flows po\g]“

RF Generator ?7“1’1
Camera Test Pasy
Optics Test ﬂl\‘)‘)

Nebulizer test ey

Revision' A02, Issued 21 January 2022
Document Number: G8014-90075 Page _of _
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From Insight to Outcome

Consumed PM Parts

Product or Modal# Quantity

Part Description Part Number where used . consumed
N . " GBO10A GBO11A,
Axial Pre-Optic Window G8010-68014 GBOT4A/GBOTSA 14
Radial Pre-Optic Window G8010-68015 All {
. y Agilent Water

Agilent Cool Clear Coolant Fiuid 5799-0037 Recirculzlor -
Purge Gas Filter GB8010-60136 All 1
At inlet filter GBO00-68002 Al 4
High Capacily Air Filter G8010-60189 Optional -
Rotor seal for 67 port valve for AVS6/7 6B4594-60002 GBAS4A/GEAIS -
Rotor seal for 4 port valve for AVS4 GB493-60002 G8493A -
1R$se solution to rinse station 2.5mm id x 68410-80123 PS4 .
Barb connector 2.5mm-1.5mm 10 68410-80124 SPS4 1
PVC waste tubing,8mm od x 5mm id, 2m 6841080122 SPS4 1
Additional Parts may be required from engineer's stock:
X axis drive belt 8410047500 SPS3 -
Z axis drive belt 5410047400 SPS3 -
Peristaltic pump tubing, PVC SolvaFlex, 3 3710049000 SPS4 .

bridged,

Consumed Parts Reference
(Purchased by customer, not included as part of PM)

O Section Not Applicable.

Product or Model# Quantity
Part Description Part Number where used consumed

Revision' AQ2, issued 21 January 2022
Document Number: G8014-90075 Page _of .
@ Agilen; Technologies, Inc. 2022

Agilent




Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist Cross Lab

From Insight to Qutcome

Signature Page

Service Engineer Comments (optional)

If there are any specific points you wish to note as part of performing the installation or other
items of interest for the customer, please write in this box.

- Dovivg  PM dbgvdh woker 403"4\/7 W Soavumert  broleon
Aen rokor lealkivg vghole, Wisbyoment .

- Regooe all voler Aule ivinlde Matvowunt, afler veplice
Bomd. wotty P Sortoy waker leake a\oo.

= Replate wovee wodilo ovd onbivge pi Wik
oleviation.

Service Verification
Service Request Number: (a0 B$2%4% % Date Service Completed: 9~ Mav - 9073

Service Engineer Name: i Customer Name: .
Burin Nagwavji Thikiee b 0pny

Service Engineer Signature: Customer Signature:
butn - (o Thtim, b,

Total number of pages in this document:

Revision: 402, Issued: 21 January 2022
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analytikjena

o Endrenseeuner Compiy

Serial-No.: /Yool Customer-No.: - Qor-cop

Date:

Maintenance with following Operational Qualification (0Q)
(requires a separate OQ protocol)

_____ Carried out by: th. 810[«»«’ ‘fo’m/é— >,

]

CGompany ﬁ% JON0EIR MY m"// Jmediees Sk
™G 3 .

User 7@\,7&&\ )W"VQ/W'?.

Department ZA A

Street foyt w%/rq/‘?f’/@ IYYraceri ™ J/YOIRD7RO)

ZpCode, Gy | pyporrad  AJosmesnins DB

Country A/g " “Dha

Phone

E-mail

Manierarce Protocat me-cur * meroar ol | updzte 27 06 2016 | version 2.1 Koee

Aralyzic Jon AG | ¥onrad-Zuse-Sir 1 {07145 Jena, Germary

analytikjena

An Enteessetthuses Compsm,

APPROVED BY ... g2/

NExT caL pare O4[042023

Maintenance Protocol

Atomic Fluorescence Spectrometer

mercur / mercur plus

analytikjena

A Lrersebiaincs Campany

Maintenance works basic unit
tightness visual check inside the Mercur
visual check if gold-traps are broken

visual check if spectrometer is contaminated
reactor cteaning

check pump-hose, if necessary change it
check drying-hose, output gas-liquid-separator
test Bubble-Sensor

check gas flows

check volume flows, reagents

recording stray light values

NNSNONYH NN E

( measurement with 30 ng/l

M works Aut 1 Serial No.: yof 359

lubricate the dosing-winding (Teflon-grease-spray)

clean the dosing cylinder, if necessary exchange it

lubricate the winding system of the height drive with some drops of oil

check the toothed belt

check the position of the mechanical stopper (height: 13mm )

check the pump rate of mixing pump (<14s AS52, typ.7s/<20s AS528, typ.10s)
check the pump rate of washing cup

check the electrical hose connections for good contact

check the connectors of the magnetic valves

NENN &NEIELN.NJ

< check the dosing hose for buckling, if necessary exchange it

wgimienance Proloco! mes

*mescur pius |apcale 27.05.201€ | Version 2.1 [ Koee

iyt Jen AG | Konrad-Zuse S 1| 0T74€ Jen: Germany




analytikjena

. nominal |actual
Device parameter value value
Analytical parameters
Conditions.: max.conc.: 10pg/L  PMT-voltage: Ao v

Blank-solution
. . Int > 0.0015
without enrichment / FBR 30 ng/L RSD <3 %
Conditions.: max.conc.: 1.7ug/L PMT-voltage: X
Blank-solution
. . Int>0.008
with enrichment / FBR 30 ng/L RSD <3 %
Fok.- factor  Int, / Inty ) >35
Comments

|/% CSQOAW EA»OH - | '36\'%5’(\ w‘(’\‘ﬁ?'é'\‘/\

Signature Technician 1 Signature Customer

Booglok . v/ot/ross.

Place, Date (DDMMAYYY)

oblow [ 309
Place, Date (DD/MM/YYYY)

Mainteance Fretoo! mercur ! mares

Junazte Z7.06 2018 vemon T prcen e

Anslylie sgna AG | kemad-Zuse-Sir 10776 Jeng. Garmary

ALS MULTIPOINT CALIBRATION REPORT
C Date 5-Jan-23 I Name NOx Analyzer
Teledyns API Model T200
Serlal No. 2188 D RYG_FS0252
C Teledyne APl Model 700
Serlal No. 947
Std. Gas C (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certifled By Alrgas Inc.
Certlfied Date 9-Feb-22 Explred Date 8-Feb-30
Paint CALIBRATION RESULTS
Ideal Actual NO Error NO %Ermor 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 98.80 -1.20 -1.20 101.00 1.00 1.00
2 200.00 198.00 -2.00 -1.00 201.30 1.30 0.65
3 300.00 298.10 -1.90 -0.63 302.30 2.30 0.77
4 400.00 398.20 -1.80 -0.45 398.80 -1.20 030
AVERAGE (%) -0.64 0.44

400 /
300 /
200 /

100

J 100 200 300 400

L-—i—-ldesl —+—Actual NO  —8— Actuai NOx

analytikjena
Aottt Compary
nominal  |actual
ice 3 3
Device parameter value value
visual check general tightness inside the Mercur ok: & changed: [
visual check Goldtraps ok ,|2/ changed: 1
visual check spectrometer
cuvette ok: & |changed: I
lens ok.: JZ/ changed: O
chgcg pump hoses ok.: IZ' changed: O
check hoses and hose conneciors ok [2 {changed: OJ
check and clean reactor ok.: 7 changed: O
check drying hose output Gas-liquid-seperator ok.: er changed: [
check bubble-sensor ok:  El |notok: O
Check gasflow
Argon pressure valve 4 1.2-1.5bar 1.5 by
10 NI/h or
Valve 1 0166 NUmin ;| 0169 M/n:.,
50 Nvh or
Valve 2 0833 NUmin | 035 N1/l
5 NVhor
Valve 3 0.083 NUmin | 0083 M_/«am
10 Nih or
Valve 4 0166 Numin | O-/6b NLA.. .
Check liquid flow
: 2.5ml/min N
Acid +1ml L8 vl ey
2.5ml/min .
Red.-agent £1ml 4.5 m‘l/w\nw
10ml/min .
Sample s2ml {e m‘/mm,
Adventitious light - values (%) from file
100 0 2]
200 )
300 o [v)
350 0 [9)
400 ! ]
450 5 o
500 L A
550 13 1
575 19 10
600 29 2%
Vizintenarce Praracy: mercut ' merca ete 07 06 2036 | Verson I ¢ <o P
#nalytk Jens AG | Korrac Zuse S < seno: Germony
ALS MULTIPOINT CALIBRATION REPORT
G Date 5-Jan-23 Name NOx Analyzer
Teledyne API Mode! T200
Serlal No. 7238 12} RYG_FS0533
Calibrator Teledyne API Model 700
Serlal No. 847
Std. Gas Ci (PPM) 55,88 Cylinder No. GN0027222
Cylinder Prassure (psi) 1800 Certifled By Alrgas Inc.
Certified Date 9-Feb-22 Explred Date 9-Feb-30
Polnt CALIBRATION RESULTS
nt -
Ideal Actual NO Error NO %Eror NO Actual NOx Error NOx | %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.50 -0.50 -0.50 101.10 1.10 1.10
2 200.00 198.70 -1.30 -0.65 201.20 1.20 0.60
3 300.00 298.80 -1.20 -0.40 301.10 1.10 0.37
4 400.00 398.00 -2.00 -0.50 402.00 2.00 0.50
AVERAGE (%) -0.38 0.53
) /
) /
- /
100
o
[ 100 200 300 400
—i—Ideal —+—ActualNO —8—Actual NOX
Callbrated By Approved By
(Mr.Jirawut  Sakarn ) (Mr.Sarayuth  Jittranont )
Fleld Environmental Sclentist (3) Assistant General Manager
ALS Laboralory Group

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

Callbrated By

e a

(MrJirawut  Sakam )
Field Environmental Scientist (3)

Approved By

.SFU‘W_—

(Mr.Sarayuth  Jitranont )
Assistant General Manager

ALS Laboralory Group
FORM NO.: F 08-056 REVISIONNO.:- ISSUE DATE: 02/04112



MULTIPOINT CALIBRATION REPORT

C Date 5-Jan-23 Name NOx Analyzer
Teledyne API Model T200
Serial No. 2197 D RYG_FS0255
Callbrator Teledyne API Model 700
Serial No. 947
Std. Gas C (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Coetifled By Alrgas Inc.
Certlfied Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO | %Error NO Actual NOx Error NOx |  %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.60 -0.40 -0.40 100.20 0.20 0.20
2 200.00 198.10 -1.90 -0.95 198.50 -1.50 -0.75
3 300.00 297.50 -2.50 -0.83 298.70 -1.30 -0.43
4 400.00 396.50 -3.50 -0.88 398.60 -1.40 -0.35
AVERAGE (%) -0.68 -0.25

400

300

/

200 /
100

200 300 400

—é—|deal —4—Actual NO —8—Actual NOX

ALS MULTIPOINT CALIBRATION REPORT
Ci Date 5-Jan-23 Name NOXx Analyzer
HORIBA Model APNA-370
Serlal No. SEEAWS3E D RYG_FS0261
Callbrator Teledyne API Model 700
Serlal No. 947
Std. Gas C: (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certifled By Alrgas Inc.
Certifled Date 9-Fab-22 Explred 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 -1.30 100.40 0.40 0.40
2 200.00 197.80 -2.20 -1.10 201.50 1.50 075
3 300.00 298.10 -1.90 -0.63 302.20 220 073
4 400.00 398.50 -1.50 -0.38 401.40 1.40 0.35
AVERAGE (%) -0.66 0.47

300

/

- /

20 /

0 100 200

300 400

—é—Ideal —e—ActualNO —8—Actual NOx

Callbrated By

(MrJirawut Sakam )
Fleld Environmental Scientist (3)

Approved By

=i

(Mr.Sarayuth  Jittranont )
Assistant General Manager

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

Callbrated By

=

{MrJirawut Sakam )
Fleld Environmental Sclentist (3)

Approved By

=<t

(Mr.Sarayuth  Jittranont )
Asslstant General Manager

ALS Laboratory Group
FORM NO.:F 06056 REVISION NO.: - ISSUE DATE: 02104112

MULTIPOINT CALIBRATION REPORT

ALS MULTIPOINT CALIBRATION REPORT
Ci Date 5~Jan-23 Name NOx Analyzer
HORIBA Model APNA-370
Serial No. 8G314J3K D RYG_FS0264
Ci ] Teledyne API Model 700
Serial No. 947
Std. Gas C (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psl) 1800 Cerilfled By Alrgas Inc.
Certifled Date 9-Feb-22 Expired Date 9-Fab-30
Paint CALIBRATION RESULTS
In|
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 Q.10
2 200.00 198.40 -1.60 -0.80 199.10 -0.90 -0.45
3 300.00 29860 -1.40 -0.47 301.50 1.50 0.50
4 400.00 398.10 -1.80 -0.47 398.00 -2.00 -0.50
AVERAGE (%) -0.50 -0.05
400 /
300 /
200
100
0 T
0 100 200 300 400

—i—-ldeal —&—ActualNO —&-Actual NOX

Callbrated By

E B
{MrJirawut Sakam )
Field Environmental Scientist (3)

Approved By

=

(Mr.Sarayuth  Jittranont )
Asslistant General Manager

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

Ci Date 5-Jan-23 Name NOXx Analyzer
HORIBA Model APNA-370
Serlal No. AWXGB7CR [[»] RYG_FS0453
Callbrator Teledyne API Model 700
Serlal No. 947
Std. Gas C (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certifled By Alrgas Inc.
Cartified Date 8-Feb-22 Explred Date 9-Feb-30
Polnt CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO |, Actual NOx Error NOx |  %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.60 -0.40 -0.40 101.40 1.40 1.40
2 200.00 198.60 -1.40 -0.70 199.80 -0.20 -0.10
3 300.00 299.00 -1.00 -0.33 298.50 -1.50 -0.50
4 400.00 402.10 2.10 0.53 401.20 1.20 0.30
AVERAGE (%) -0.18 0.24
400 &
300 /
200 /
100
0
0 100 200 300 400

—#—Ideal —<=Actual NO  —8-Actual NOX

Callbrated By

e a

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

Approved By

=FiF

(Mr.Sarayuth  Jittranont )
Assistant General Manager

ALS Laboratory Group
FORM NO.:F 06-056 REVISIONNO.:- |SSUE DATE: 02/04/12




ALS

MULTIPOINT CALIBRATION REPORT
C Date 5-Jan-23 Equi Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serlal No. 14BEHOEO D BKK_FS1064
Calibrator b Teledyne API Model 700
Serlal No. 847
Std. Gas C (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psl) 1800 Certified By Alrgas Inc.
Certified Date 9-Feb-22 Explred Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx | %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.00 -1.00 -1.00 100.70 0.70 0.70
2 200.00 199.40 -0.60 -0.30 201.50 1.50 0.75
3 300.00 298.60 -1.40 0.47 302.30 2.30 0.77
4 400.00 401.40 1.40 0.35 398.00 -2.00 -0.50
AVERAGE (%) -0.26 0.36
400
- /
. /

- /

200 300

~—i—Ideal —e—ActualNO —&— Actual NOx

400

Calibrated By

e a

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

Approved By

33

(Mr.Sarayuth  Jttranont )
Assistant General Manager

ALS Laboratory Group

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

ALS MULTIPOINT CALIBRATION REPORT
C Date 4-Jan-23 Name $02 Analyzer
Telsdyne API Modsl T100
Serial No. 12 1) RYG_FS0254
C Teladyne AP| Model 700
Serlal No. 047
Std. Gas C (PPM) 56.3 Cyfinder No, GN0027222
Cylinder Pressure (psl) 1800 Certified By Alrgas Inc.
Certifled Dats 9-Feb22 Explred Date 9-Feb-30
Point CALIBRATION RESULTS
on deal Autual Error %Emor
ZERO 0.00 005 0.05 0.05
1 100.00 99.10 0.90 0.90
2 200.00 199,50 -0.50 025
3 300.00 297.50 2,50 083
4 200,00 398.80 .20 0.30
AVERAGE (%) 045
400
300
N /
100
]
o 100 200 300 400
—i— |deal ~—o— Autual T
Calibrated By Approved By

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

=i

( Mr.Sarayuth  Jittranont )
Assistant General Manager

ALS Laboratory Group

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

ALS MULTIPOINT CALIBRATION REPORT
Ci Dats 4-Jan-23 Equi; Name $02 Analyzer
Teledyne API Model T100
Serial No. 1773 ] RYG_FS0251
Callbrator Teledyns API Model 700
Serial No. 947
Std. Gas C. (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Alrgas inc.
Certified Date 9-Feb-22 Explred Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Autual Error SError
ZERO 0.00 0.10 0.10 0.10
1 100.00 99.60 -0.40 0.40
2 200.00 201.80 1.80 0.90
3 300.00 297.20 -2.80 -0.93
4 400.00 396.00 -4.00 -1.00
AVERAGE (%) 0.27
400
- /
o /
100
0 T T
0 100 200 300 400
L —t— [deal ——Autual
Callbrated By Approved By
(MrJirawut Sakam ) (Mr.Sarayuth  Jittranont )
Fleld Environmental Scientist (3) Asslstant General Manager
ALS Laboralory Group
FORM NO.:F 06-056 REVISIONNO.- ISSUE DATE: 02/04/12
ALS MULTIPOINT CALIBRATION REPORT
Calll Date 4-Jan-23 Name 502 Analyzer
Manufacturer HORIBA Model APSA-370
Serial No. 24PHOKNA D RYG_FS0257
Callbrator Teledyna API Mods! 700
Serial No. 847
Std. Gas C {PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure (psl) 1800 Certified By Alrgas Inc.
Certified Date 9-Feb-22 Explred Date 8-Feb-30
Point CALIBRATION RESULTS
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 99.40 -0.60 -0.60
2 200.00 197.30 270 -1.35
3 300.00 299.50 -0.50 -0.17
4 400.00 397.00 -3.00 -0.75
AVERAGE (%) 0.55
400 :
. /
- /
. /
0
0 100 200 300 400
—s—Ideal —— Autual
Callbrated By Approved By

(MrJimwut  Sakam )
Fleld Environmental Scientist (3)

=i

(Mr.Sarayuth  Jittranont )
Asslstant General Manager

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




ALS MULTIPOINT CALIBRATION REPORT

C Date 4-Jan-23 Name S02 Analyzer
uf HORIBA Model APSA-370
Serial No. YPRXJJ20 D RYG_FS0263
Callbrator Teledyne API Model 700
Serlal No. 947
Std. Gas C: ion (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressurs (psi} 1800 Cortified By Alrgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Polnt CALIBRATION RESULTS
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 99.80 -0.20 -0.20
2 200.00 199.40 -0.60 -0.30
3 300.00 298.20 -1.80 -0.60
4 400.00 398.00 -2.00 -0.50
AVERAGE (%) -0.30

400

/

- /

300 /
200

300 400

[ —a— Ideal

—— Autual

ALS MULTIPOINT CALIBRATION REPORT
[ Date 4-Jan-23 Name $02 Analyzer
HORIBA Model APSA370
Serlal No. NM3M2D5M D RYG_FS0266
Callbrator Teledyne AP! Model 700
Serlal No. 947
Std. Gas C (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure (psl) 1800 Certifled By Alrgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
CALIBRATION RESULTS
Polnt
{deal Autual Error %Ermor
ZERO 0.00 0.10 0.10 0.10
1 .100.00 98.90 -1.10 -1.10
2 200.00 202.40 240 1.20
3 300.00 302.30 2.30 0.77
4 400.00 398.00 -2.00 -0.50
AVERAGE (%) 0.09

400

/ i

o /

300 400

—é— Ideal

—e—Autual

Calibrated By

-

{Mr.Jirawut  Sakam )
Field Environmental Sclentist (3)

Approved By

SFUWF

(Mr.Sarayuth  Jittranont )
Asslstant Generat Manager

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

MULTIPOINT CALIBRATION REPORT

[ Date 4-Jan-23 Name 502 Analyzer
HORIBA Model APSA-370
Serlal No. 90UDXJ31 D RYG_FS0452
Callbrator ufach Taledyne AP{ Model 700
Serlal No. 947
Std. Gas G (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure {psl} 1800 Certlfied By Alrgas Inc.
Certified Date 9-Feb-22 Explred Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Autual Error %Emor
ZERO 0.00 0.10 0.10 0.10
1 100.00 98.60 -1.40 -1.40
2 200.00 198.00 -2.00 -1.00
3 300.00 208.10 -1.90 063
4 400.00 398.20 -1.80 -0.45
AVERAGE (%) -0.68

/

300 /

200 /
100

o 100 200

300 400

—a—|deal

—o— Autual

Callbrated By

-

{MrJirawut  Sakam )
Field Environmental Sclentist (3)

Approved By

=<

( Mr.Sarayuth  Jittranont }
Assistant General Manager

ALS Laboratory Group
FORM NO.: F 06-056 REVISION NO.:- ISSUE DATE: 02104/12

Calibrated By

e a

{MrJirawut Sakam )
Fleld Environmental Sclentist (3)

Approved By

=

{Mr.Sarayuth  Jittranont )
Asslstant Genaral Manager

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

MULTIPOINT CALIBRATION REPORT

C Date 4-Jan-23 Name §02 Analyzer
Teledyne API Model T100
Serlal No. 8060 Equipment ID RYG_FS0532
Callbrator Teledyne API Model 700
Serlal No. 947
Std. Gas C: (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure (psl) 1800 Certifled By Alrgas Inc.
Certified Date 8-Feb-22 Explred Date 9-Feb-30
Polnt CALIBRATION RESULTS
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 98.80 -1.20 -1.20
2 200.00 198.60 -1.40 -0.70
3 300.00 298.30 -1.70 -0.57
4 400.00 397.60 -2.40 -0.60
AVERAGE (%) -0.58

/

300 /
200

100

0 100 200

—ia—|deal

—o— Autual

Callbrated By

e a

(MrJirawut  Sakam )
Field Environmental Sclentist (3)

Approved By

5&:@}‘

( Mr.Sarayuth  Jittranont )
Assistant General Manager

ALS Laboratory Group
FORM NO.:F 08-056 REVISIONNO.:- ISSUE DATE: 02/04/12




NAC

JIRANATEE ASSOCIATES CO.,LTD.

Accredited calibration faboratory
ISO/IEC 17025:2017
NSC-TISI-TiS 17025
Jranatee Assoiases Co. Ltd CALIBRATION 0367

63/14-15, 67/35-36

Peschkasem 7,7/1, R¢. Watthapra, Bangkoiyai,
Bangeok 20600(Thaiand)

Tel: 6608680812

Hoblie: +66853992453

£-mait: jnac-calibration@jiranatee.cor)

Wek site: www jlranatee.com

Air speed measurement laboratory
Calibration services department.

Certificate Number

CL-003-66

CERTIFICATE OF CALIBRATION

Page 10f 2 Pages

MEASUREMENT ITEM : Cup anemometer

MANUFACTURER + Novalynx

MODEL/TYPE + Sensor: WS-02€
Data logger: 110-W5-16N

SERIAL NUMBER :Sensor: -
Data logger: 1159

1D NUMBER :RYG_FSO0BL

CONDITION AS-RECEIVED : Useditem

CUSTOMER + ALS laboratory group (Thailand) co., itd.
104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang,
Khet Suan Luang, Bangkok 10250 Thailand.

RECEIVED DATE 116Jan2023

MEASUREMENT DATE $18Jan 2023

ISSUE DATE $20Jan 2023

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

Temperature :23.0:23.0 c

Refative Humidity 15502150 HRH

‘Atmospheric Pressure 11010410 hPa

PLACE OF CALIBRATION + Eiffel-type wind tunnel of Jiranat Assogiatbs Co., Ltd.

P

CALIBRATION CONDITIONS + Wind tunnel cross-sgtion ai’eaf ; 900 m®

Win direction frontal area 100 em?
3 - mm
o111

Preconditioning

;2400001 at Appblent conditlons,
Measurement Condition :

TABULATION OF RESULTS:
‘The table on next page give thy

Callbrated by: %
& Mr. Sorawit Thachialad

3 Miss Jinragen Laytsorphol

 crovcsection area of the wind tunnel

ed areaof i mounting pipe
2 plametef of maunting pipe
4 Ratio 10!

Approved signatory: .

Cofibration procedure:

section orea. The WI-CL-007 based ori IEC 614G0-
12-1, Wind energy generation systers - Part 12-

Power  performance  ineosurements  of
efectricity producing wind turbines, March 2017
was used ac@ calibrationyuideline.

Traceabillty:

This certificate provides o traceability of The
megsurement to recognized the rationol
standards; ond to realization of the international
System of units (SI) through the NIMT (Notional
rology Institute of Thailand) vie Certificate

-humber: MW-0052-21 and MV/-0066-22

Uncertainty of Measurement:

The reported uncertainty of measurement is
based on the standard uncertainty multiplied by o
coverage factor k=2, Which for e normal
distribution corresponds ta @ coverage probability
of approximately 95%. The standard uncertainty
has been determined in accordence with the GUM
“Evaluation of measurement

data - Guide to the expression of uncertainty in
measurement”

4 The'average values during measurement are (23.5) °C, (52.2) %RH and (1014.5) hPa.

0 //ﬁ{

Mr. Parinya Booncharoen
Calibration Department Manager

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

N WRITING FROM THE LABORATORY

NAC

Accredited calibration faboratory

JIRANAT SOCIATES COLLTD. ISO/IEC 17025:2017
NSC-Tist-Ti5 17025
CALIBRATION 0367

sranatee Assocates Co 1d
63/14-15, 67/25-36

Petchkasem 7,7/1, R, Waithasra, Bangkotyai,
Bangkok 10200(Mhailec)

Tl 6608680812

Moble: 266853999453

€l jnac-callbration@jiranatee.com
VIebsite. voww jranatee.com

Air speed measurement laboratory
Colibration services department.

Certificate Number

CL-009-66

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

MEASUREMENT ITEM : Wind Direction Sensor
MANUFACTURER + Novalynx
MODEL/TYPE + Sensor: WS-02E
Data logger: 110-Ws-16N
SERIAL NUMBER +Sensor: -
Data logger: 1159
1D NUMBER + RVG_FS0081
CONDITION AS-RECEIVED : Useditem
CUSTOMER LS laboratory group (Thailand) Co., Ltd.
104 Phatthanakan 40, Phatthanakan Rd, Khwacng Suan Luang,
Khet Suan Luang, Bangkok 10250 Thaifand.
RECEIVED DATE +16 Jan 2023
MEASUREMENT DATE 119 Jan 2023
ISSUE DATE 119 Jan 2023 ;
ENVIRONMENTAL CONDITIONS: -
Ambient condition in the laboratory are as follow: o
Temperature :123.0£3.0 ‘c Py

Relative Humidity
Atmospheric Pressure

:155.0£150 96RH
:10104 10 hpa

PLACE OF CALIBRATION
CAUIBRATION CONDITION + Wind tunnel cross-seetion arga’ < 500 om?
Win direction frontal area’ 129 em?
Diameter of mdunting pipe’ - mm
ject® 043
Preconditioning + 24 hours atimbient conditions.

Measurement Condition

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

Calibrated by: x

 Mr. Sorawit Thachalad "

O Miss Jittrapoim Lertsemphal
&

Remarie,
* Nzzle crosg.section area of the wind tunnel
s 1 the tested obs sipe

> Diamiter of mounting pipe
“Ratio’to

Approved signatory:

Celibration procedure:
The wind direction sensor was colibrated_ogoinst
Standard Rotary Encoder, moddf, AXACQ9TS:
DMO4-P3-5-U0in on close fest-section of (Effel
type wind tunnel with 900 ¢’ ‘Cross test section
area. The WI-CL-008 based on IEC §1400-12-1,
Wind energy generation’ systems - Part 12-1;
Power performance measurérgnts of electricity
producing wind turbines, March 2017 was used os
@ catibration guideline. .

ognized the national

ds, 8Ad (o realizgtion of the intcrnational
systerm of tinits {Si) through the NIMT (National
Metrolagy Institute of Thailond) via Certificate
ymber: DA-0043-22

Uncertainty of Meosurement;

The reported uncertainty of meosurement is
bosed on the standard uncertainty multiplied by o
coverage factor k=2, V/hich for @ normol
distribution corresponds 1o a coverage probobilty
of approximately 95%. The standard uncertainty
hos been determined in accordance with the GUM
“Evaluation of measurement

dato - Gulde to the expression of uncertainty in
measurement’

“The average vélues during measurement are {23.8)°C, (47,3} %RH and (1014.8) hPa.

Me. Parinya Booncharoen
Calibration Depariment Manager

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

[N WRITING FROM THE LABORATORY

Certificate Number

€L-009-66

Page 2 of 2 Pages

MEASUREMENT RESULTS ®

The cup anemometer, Unit Under Callbration (UUC) was exercise at 10 m/s for 5 minutes prior to calibration being parformed. The standard air velocity 0.5 m/s
t0 5 m/s was calculated by a standard air velocity wransducer and above 5 m/ to 30 m/s was calculated by a pitot tube with precision differential pressure
meter which was installed 40 mm and 300 mm respectively away from wind tunnel nozzle, UUC was installed at center of the test section. The caliration was
carrled cut under both rising and falling air velocity in the range of 1 m/s to 16 m/s et calibration interval of 1 m/s. The results of calibration
measurement uncentainties are reported in the tzble below.

[ Temp. wind tunne{ Temnp. room
{mfs) K] £9
0.981 2356 2345
2030 23.40 2345
3.049 23.50 2345
4129 2350 2345
5.01 2350 2345
5.97 23.54 2345
708 23.42 23.45

818 2350 2345

910 - 2334 2345
1010 2340 2345
124 2340 23.45
1213 232 23.45
1320 23.10 23.45
14.25 23.36 2345
15.24 22 2345
1630 23.40

Remark:

*Velocity of standard
"Velocity of Unit Under Callbration

PHOYO OF CALIBRATION SET-UP

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

***End of Certificate of Calibration®**

Certificate Number

CL-009-66

Page 2 of 2 Pages

MEASUREMENT RESULTS *

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

Air speed D'ua D' Error

m/s Degree (°) Degree {°) Degree (°)
0.000 0 o
45.000 a3 3
90.000 8 2

501 135.000 134 -1
180,000 v 3
225,000 29 4
270.000 m 3

315.000 317 2

Remark:

* Direction of standard

" Direstion of Unit Under Calibration
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Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025
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Certificate Number
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CERTIFICATE OF CALIBRATION

Page 10f 2 Pages
MEASUREMENT ITEM + Wind Direction Sensor Calibration procedure:
MANUFACTURER  Novalynx The wind direction sensor vas call ¢
MODEL/TYPE . Sensor: WS-02F Stondord Rotary Encoder,, modé 4
Data logger: 200-WS-250L DMO4-P3-5-Ud in an close
SERIAL NUMBER  Sensor: - type wind tunnel it
areo. The WI-CL-008
Datalogeer: A4986 Wind energy genemr:orf 3
1D NUMBER + RYG_FS0087 Power performonce measurBiggits of electricity
CONDITION AS-RECEIVED + Used ltem producing wind turbines, March 2017 was used as
CUSTOMER + ALS laboratory group (Thailand) Co, Ltd. o calibration guideline. ¢
108 Phatthanakan 40, Phatthanzkan R, Khwaeng Suan Luang, %
Khet Suan Luang, Bangkok 10250 Thailand. abi @
(s certifitage provides a traceabilty of The
RECEIVED DATE +16Jan 2023 asuremegit torecoanized the national
MEASUREMENT DATE :19Jan 2023 wd to realization of the intecnationol
1SSUE DATE 120 Jan 2023 systel its {S1) through the NIMT (National
etrology Institute of Thailand) via Certificate
ENVIRONMENTAL CONDITIONS: ber: DA-0043-22
Ambient condition in the laboratory are as follow: E
. . Uncertalnty of Measurement;
:‘;""F""‘“" - : ::': :ifo ;nn The reported uncertainty of measurement is
efative Humidity $55.0£15/ based on the standard uncertainty muttiplied by o
Atmospheric Pressure :10102 10 hPa coveroge fuctor k=2, Which for o normal
. distributlon cotresponds to a coverage probabillty
o of aparoximately 95%. The stondard uncertainty
PLACE OF CALIBRATION  Eiffel-type wind tunnel cl)lram!q%:ssutjg Co, Utd. has been determined in accordance with the GUM
2 “Evaluation of measurement
k ‘f} data - Guide to the expression of uncertainty in
CALIBRATION CONDITION : Wind tunnel cross-s hn a 900 o measurement’
Win direction frontatare w‘h 129 em’
Diameter of m n pine’Ss - mm
Bladd%@(lc o e@' 0143 [
Preconditioning + 24 hours at gmbient conditions.
Measurement Condition g;rn Sgverage Values during measurement are (23.5)'C, {47.4) %6RH and (1015.6) hPa.
4o

TABULATION OF RESULTS:

Calibrated by:
EI . Sorawit Thich

Yot

&Mmbn area of the wind tunnel

P

areaof
M m-m&r of mounting ipe
* Ratio*t0

Me. Parinya Booncharoen
Calibration Department Manager

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

NAC

JIRANAT ASSOCIATES CO.L,LTD,

Jiranatee Associates Co.Atd
63/14-15, 67/35-36
Petchkasem 7,7/1, RS Watthapra, Bangkokyai,
Bangkok 10600 (Thalland)
464

Mobile; +66863999453
Emait: jnac-callbration @jiranatee.com
Web site: wwwjianatee.com

Accredited calibrotion labaratory
ISO/IEC 17025:2017
NSC-TISITIS 17025
CAUIBRATION 0367

Alr speed measurement laboratory
Colibration services department.

Certificate Number

CL-010-66

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

MEASUREMENT [TEM : Cup anemometer

MANUFACTURER Nevalynx

MODEL/TYPE + Sensor: WS-02F
Data Iugger 200-WS-250L

SERIAL NUMBER

10 NUMBER RYG_| F50087

CONDITION AS-RECEIVED : Used item

CUSTOMER + ALS laboratory group (Thalland) co., itd.
104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang,
Khet Suan Luang, Bangkok 10250 Thailand.

RECEIVED DATE :16Jan 2023

MEASUREMENT DATE +18Jan 2023

ISSUE DATE :20Jan 2023

ENVIRONMENTAL CONDITIONS:
‘Ambient condition In the laboratory are as follow:

Temperature 123.0£3.0
Relative Humidity :55.0£15.0
Atmospheric Pressure 110102 10

PLACE OF CALIBRATION

CALIBRATION CONDITIONS

Diameter of mounting pipe’

lekigﬂﬁm of test test |ed 0.111

Preconditioning
Measurement Condition

TABULATION OF RESULTS:

Callbrated by:
& Mr. Sorawi
1 Miss Jittragior

@ 7
e
iy,
‘N crotisection area of the wind tunnel

Approved signatory;

Dtarfer of mounting plpe
*Ratio*to*

2]

calibration procedure:
The cup anemometer was cahb( ugmnsl
Standord air velocity transducer
and pitot tube with preclsrnr) ?g‘fe@ ﬁ
meter model: DPM2500 in aritlgse testisgation of
Eiffei-type wind tunnél

section arca. The WI-CL-607 basc,

12-1, Wind energy g!nelat)‘a[z{s,w?ems Part 12-
1. Power perjormonce measurements of
electricity producing wind turbines, March 2017
was um?sgp;anm atonfuideine.

ith 9

Fraceobility;
his centificaté provides a traceability of The

urzl!;chr to recognized the national
stondaids; ond to reailzation of the international
system of units (Si) through the NIMT (National
trology institute of Thailand] vio Certiicate
imber: MW-0052-21 and MW-0066-22

Uncertainty of Measurement:

The reported uncertainty of measurement is
based on the stondard uncectointy multiplied by o
coverage factor k=2, Which for a normal
distribution corresponds to G coverage probability
of approximately 95%. The standard uncertointy
has been determined in accordance with the GUM
*Evaluation of meosurement

dota - Guide to the expression of uncertainty in
measurement’

%/M ‘

Mr. Parinya Booncharoen
Calibration Department Manager

N Certificate Number

CL-020-66

Page 2 of 2 Pages.

MEASUREMENT RESULTS ©

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

Air speed D' Dlue Error u
m/s Degree °) Degree (°} Degree (°) y o
0.000 ° °

45.000 43 -2
90.000 88 2
135.000 133 -2
180,000
225.000
270.000
315000

Remark:
§ calibatic

* Direction of standard

* Direction of Urit Under Calibration

***End of,

s iy i

ey, .

Certificate Number

€1-010-65

Page 2 of 2 Pages

MEASUREMENT RESULTS *

The cup anemometer, Unit Under Calibration (UUC) was exercise at 10 m/s for 5 minutes prior to calbration being performed. The standard air velocity 0.5 m/s
to § ms was calculated by a standard ar velocity transducer and above 5 m/s to 36 m/s was calculated by a pitot tube with precision differential pressure
meter which was installed 40 mm and 300 mm respectively away from wind tunnel nozzle, UUC was instalied at center of the test section. The calibration was
carried out under both rising and falling air velocity in the range of 1 m/s to 16 m/s at calibration interval of 1 mfs. The results of calibration@nd associated
measurement uncertainties are reported in the table below.

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

Vet Temp. wind tunnel Temp, room
(mfs) ra
0.985 2368 23.60
2033 2354 23.60
3.046 23.68 2350
4.136 2366 2360
5.03 2350 23.60
598 2350 2360
7.05 2336 2350
8.18 2354 23.60
9.10 23.30 23.60
10.10 23.50 23.60
1114 23.28 23.60
1212 23.40 23.60
1319 23.10 2360
14.25 23.46 23,60
15.26 2310 23.60
1631 23.26 23.60

Remark:

*Velocity of standard

" velocity of Unit Under Calibration

PHOTO OF CAUIBRATION SET-UP

Catibration set-up of the cup anemormeter calibration in the wind tunnel of Jiranatee Associates Co,, Ltd. The cup anemometer shown may differ from the
calibrated one. Remark: The proportion of the set- up is not true to scale duié £0 imaging geometry.

#+*End of Certificaté of Eallbration** ¢
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CERTIFICATE OF CALIBRATION

Page 1 0f 2 Pages

MEASUREMENT ITEM : Cup anemometer Colibration procedure:
MANUFACTURER - Novalyn The cup onemumeler was colibrated agornst
MODEL/TYPE . Stondard vir velocity tionsducer model. 8455-17
Dita logger: 110-Ws- 25010 and pitot wbe with precision differentiol pressure
SERIAL NUMBER Sensor: WSD-013 meiet madel: DPM2500 in an close test-section of
Liffel type wind tunnel witl 900 e’ cross test
Data logeer: AS911 section area. The WCl 007 hased on I£C 61400
1D NUMBER +RYG_FS0610 121, Wind energy generation systems - Part 12.
CONDITION AS-RECEIVED :Newitem L Power pedormance  measurements  of
CUSTOMER + ALS laboratory group (Thailand) co., itd.

clectricity produring wind turbines, March 7047
104 Phatthanakn 40, Phatthanakan Rd, Knwaeng Suzn Luang,  wa used as a calibration guideline
Khet Suan Luang, Bangkok 10250 Thaitand.

Traceobility:
RECEIVED DATE +09 Nov 2022 This evatificate provides a trar eabifity of The
: measurement 1o recognized the nationa
i
I“:::Es‘::':m OATE : ;; x: :g:; standards, and to tealization of the international

system of units (1) through the NIMT (Nationol
Metrology Institute of Thaitand) via Certificotc

ENVIRONMENTAL CONDITIONS: number: MW-0052-21 and MW 006622

Ambient condition in the laboratory are as follow:
Temperature 123.0£3.0 C
Relative Humidity :55.0115.0 %RH

Uncertalnty of Measurement;
The seported uncertainty of measurement js

Atmospheric Pressure :10101 10 hPa based on the stendord uncertointy multiphed by o
coverage factor k=2, Which for ¢ normal
distribution corresponds to o coveruge probubility

PLACE OF CALIBRATION : Eiffet-type wind tunnel of liranatee Associates Co., L1 of opproximately 95%. The standord uncertainty

hus been determined in uccordonce with the GUM
“Fraluotion of measurement
data Guide to the expression of unc extainty in

CALIBRATION CONDITIONS. + Wind tunnel cross-section area S0’ et
Win direction frontal area’ 100 m?
Diameter of mounting pipe’ - mm
8lockage ratio of test object* o )

Preconditioning + 24 hours at ambient conditions.

Measurement Condition + The average values during measurement are (241 “C, {48.8) %RH and (1015 4) hPa.

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

PIZ%
Mr. Parinys Booncharoen
Calibration Nepartment Manager

Calibrated by:
141 Mr. Sorawst Thachalad
12 Miss Jitwapora Lensomphiol

proved signatory.

AC

Remark: JIRANATE ASSOIATES CO,, LD,
 Nozzle cross-section area of the wind tunnel
B

of th include
 Diameter of mounting pipe
“Rratio 1o

Certificate Number

CL-003-65

Page 2 of 2 Pages

MEASUREMENT RESULTS >

The cup anemarneter, Unit Under Calibration (UUC) was exercise at 10 m/s for S minutes pnor to calibration bewng piformed. The standard ain velority 0.5 /s
to 5 m/s was calculated by a standard ait velocity sansducer and above S /s 10 30 mjs veas catealated by  pitol tube with precision differential pressure
meter vrhuch was instatled 40 mm and 300 mm respectively away from wind tunnel nazale, UUC was invtalled at center of the test <ection. The cafibration was
coteied ot under bolh nsing and faliing air velocty i the range of 1 m/s ta 16 m/s ol cabibratien interval of 1 m/s. The resolis of cahbration and associated
mueasurement uncertainties are reported i the table below.

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

Accredited caiibeation taboratory

S ISO/IEC 17025:2017
NSC-TISH-TIS 17025

Jranaten Assoriates Ca 41 CALIBRANON 0267
31 15 614 3o
Feret aser 1,271 44 i
Banglob 10600
et 1660880817
R
1 s Cokabon@r - tee.con
et e, e peznatee com

Air speed measurement faboratory
Colibration services department.

Certlficate Number

CL-003-65

CERTIFICATE OF CALIBRATION

Page 1 0l 2 Pages

MEASUREMENT (TEM : Cup anemometer Calibration procedure:
MANUFACTURER + Novalynx The cop encmomseter was cabiuoted agomst
MODEL/TYPE + Sensor: WS-02F Standord o velocity tansducer model- 845517
Data logger: 110-WS.25DLD and pitot tube with precision differentiol picssure
SERIAL NUMBER . Semmor D013 ancter model. OPM25000in on close testsection of
Data ogger: 5911 Tiffel type wind tunnel with 900 cm’ cross test
sectinn area The W1 CI 007 bosed on IEC 61400
1D NUMBER RYG_FS0610 2-1, Wind energy generation systems - Part 12
CONDITION AS-RECEIVED * Newitem I Power  petfermante  meosuements of
CUSTOMER + ALS laboratory group (Thaitand) co., td. electricity producing wind turbines, Marel 2017

104 Phatthanakan 40, Phatthanakan Rd, Kitwaeng Suan Luang, was used 03 a calibration guidcline.
Khet Suan Luang, Bangkok 10250 Thaitand.

Traceobllity:
RECEIVED DATE + 09 Nov 2022 This 1r/ly[’:("(;ll‘r"plmvr1r< n l:,n';r:!n/;l‘y nz"[lvr
MEASUREMENY DATE 17 Now 2022 mcasuiement to recognized the nation

4 nd t ) o
SSUE DATE 23 Now 2000 standards, ond 10 cealization of the internationn

system of units ($1) through the NIMT (National
Metrology institate of Thallond) via Centificate

ENVIRONMENTAL CONDITIONS: munber: IAW-0052-21 and WAW-0066-22

Ambient condition in the laboratory are as foliow:

Yemperature 1230230 © Uncertolnty of Measurcment;

Relative Humidity :155.01 150 %RH The teparted uncertainty of measurement is

Atmospheric Pressure £10104 10 hPa based ons the stondard uncertainty multiphed by o
coveraye factor k-2, Which for a normal
disteibution corresponds 1o o coveroge probubilty

PLACE OF CAUBRATION + Eiffel-type wind tunne! of Jiranatee Associates Co., L1d. of approximiately 95%. The stondard uncertointy

has been determined in uccordance with the GUM
“Fvaluation of measurement

CALIBRATION CONDITIONS < Wind tunnel cross-section area' 900 gm e Gude tohe cxpression of unccrtamiy in
Win direction frontal area” 00 md EOrOment
Diameter of mounting pipe* - mm
Blackage ratio of test object* om

Preconditioning 24 hours 2t ambient conditions.
Measurement Condition + The average values during measurement ate (74.1) 'C, {48.8) %RH and [1015.4) hPa

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

1;;/341)/
Me Paninya Baoncharoen
Cahbiation Department Manager

Callbrated by:
! Mr. Sorawnt Thachalad
£18iss Jitraporn Lentsomphol

Abproved signatory:

o~

Remark:
! Nozile cross-section atea of the wind tunnel
? Projected eross-section area of the tested object inchude mounting pipe
? piameter of mounting pipe

“Ratio"to

JIRANATE ASSOCIATES CO,, LTD,

Vaa Temp. wind tunnel Temp. room Vou, Error U k=2)
(m/s) 0 [55] {m/s) [m/s) {m/s}
0594 2408 24.05 0.8 0.2 0.17
2036 24.10 24.05 18 02 0.17
3044 24.00 2405 29 0.2 0.17
4217 2410 24.05 39 -0.4 0.19
502 2392 24.05 45 -0.1 017
6.00 24.24 24.05 59 -0.1 0.18
7208 23.88 2405 6.8 0.2 0.20
820 24.12 24.05 29 -0.3 0.20
913 23.74 24.05 88 03 0.19
1011 24.04 24.05 9.8 03 0.19
1117 2380 24.05 103 0.3 0.20
1215 2398 24.05 18 03 0.2
1320 2378 24.05 129 03 0.26
14.25 23.80 24.05 4.0 -02 0.26
15.25 2380 24.05 149 0.3 0.23
16.30 23.80 24.05 16.0 0.3 0.23
Remark:
for dy
“velochy of standard

Velocity of Unll Under Calibration

PHOTO OF CALIBRATION SET-UP

Catibration set upy of the wup ancnometen calibmation i the wind tunet of franatee Associates Co. (1d The cup anemoreter shown may differ from the
calibrated one. Remark: The propurtion uf the set- up is not true Yo scale due to imaging geometry,

End of Certificagy of Calibration*P*

JIRANAIE ASSOCIATES €O, , 171,

Certificate Number

CL-003-65

Page 2 of 7 Pages

MEASUREMENT RESULTS

The cup anemametee, Unit Undee Caibration (ULC) was exercise at 10m/s for $ minates prror 1o cobbration bring performed. The: standard an velocity 05 mfs
105 mfs was calcutated by a standard ai velocity transducer ang abiove 5 /s 1o 40 mfs was caleulated by 3 pifot Wwhe with orecision differential pressice
meter which was installed 40 mm and 300 i espiectively away from wind winel nizde, UGC was installed at conter of the 1est section The catbration was
Corried ous under bath tsing and fallng air veloaty i the range of 3 mfs to 16 m/s at calibration interval of 1 mfs. The resoits of catioration ang associated
measurement uncertainties are reported in the table below.

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

Vg Temp. wind tunnel Temp. room Viur U (k=2)
(m/s) (°¢) x4} (m/s) (m/s)
0594 2408 2405 08 017
2036 2030 2405 18 0.17
1044 24.00 24.05 29 017
a7 24.10 24.05 39 019
5.02 23.92 24.05 49 017
6.00 2424 2405 59 048
708 23.88 2405 68 0.20
820 212 2405 79 0.20
913 2374 2405 88 0.19
10.11 2404 2405 98 0.19
117 2380 2405 109 0.20
1215 2398 2405 1.8 021
1220 278 24.05 129 0.26
1425 23.80 2405 140 0.26
1525 23.80 2405 149 023
16.30 23.80 2405 160 023
Remark:
[« forthe i shich place

" Vetoclty of standard

Velosity of Unit Under Calbration

PHOTO OF CALIBRATION SET-UP

Cabration setup of the cup anemometer caibration in the wind tunnel of Janatee Assotiates Ca, 1. The cup anemometsr shown may difer foum the
calibrated one. Remark: The: proportion of the set- upis not teue to scate due to imaging geometry,

End of Certifica of Culibration®*

JIRANATE ASSOCIATLS €O, LTD.
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CERTIFICATE OF CALIBRATION
CERTIFICATE OF CALIBRATION

CertificateNo. = CL-016-65 Page 1 of 2 Pages
Certificate No. = CL-016-65 Page 2 of 2 Pages
MEASUREMENT ITEM . Digital barometer Calibration procedure:
The pressure calibrotion was done by n-
MANUFACTURER + Novalynx housZ colibration method as :/;Cl ~0:73D MEASUREMENT RESULTS 1 1 Withowt adjustment 1) With adjustment
oW accarding to comparison method with Digital
MODEL/TYPE +110-W5-258P pressure calibrator bosed on DKD-R 6-1 CALIBRATION IN THE RANGE OF £ 950 - 1050 mbar
SERIAL NUMBER AS911 § The sesults of calibration and associated measurement uncertaintics are reported i the table below.
1D NUMBER < RYG_FS0610 Z"“"ﬂ"a’"“"" + results are traceable
he measurement results are traceable to
. STD uuc Error Uncertainty {k=2
CONDITION AS-RECEIVED : New item the international system of units (S1) through vt}
h ba b
CUSTOMER + ALS laboratory group (Thaikand) co., Itd. MENSOR which :’omprfwrsj :nn;h; jm v [mbar} {mbar} ) (i“, ff)A
104 Phiatthanakan 40, Phatthanakan Rd, requirentents of ISO/IEC17025:20.17. 950,00 | 9500 ! 00 037
ANSI/NCSL Z540-1 via Certificate number:
Khwacng Suan Luang, Khet Suan Luang, Son79 $70.00 i 960.8 i 02 ; 0.49
Bangkok 10250 Thailand. 990.00 ! I ] 04 { 062
The reported uncertainty is based on ) ‘ . ! .
RECEIVED DATE 109 Nov 2022 stond o (;I’;;"'N"; y,:w;’;by""’ N 1010.00 10095 i 0.4 1 064
ol { inty multipiie: N H N
MEASUREMENT DATE : 22 Nov 2022 coverage k=2, providing u level of confidence 1030.00 l 1029.1 f 0.9 1.1
ISSUE DATE 123 Nov 2022 of approximately 95%. 1050.00 1 1049.0 1.0 12

Note: UUC* Unit Under Callbration

Yo convert the result in report unit o Pa shoukd be multiply by 100
CONDITION OF THIS RESULT OF CALIBRATION:
1. Reference Standard Instrument:
Instrument Mode!

CPG2500

Serial No.
410018L1 201479 13 Sep 2022

*End of certificate®

Absolute Pressure Transducer

1. Calibration elfort for calibration sequence A
2. The UUC* was installed in vertical oricntation above reference standard instrument and center of UUC* was uscd as the reference level.
3. Calibration conditions:
4. Condition : 4 normat O Aunormat
Pressure transmitting medium < Air
Ml20°C, 2 bar) 11,19 kg/m® N AC
Hono (55£15) %
Torn 1{2343)'C JIRANATE Asswfs_ﬁ’:l—ﬂ).

Pant + (1010430} mbar
5. The certificate is valid only to the item calibrated on date and place of catibration

PG

Mr. Parinya Booncharoen
Calibration Department Manager

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

AC Approved signatory: .

JIRANATE ASSOCIATES €0, LTD,

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

63/14-15,67/35-36, Soi Pelchkasem?,7/1, Pclchkascm Rd,
Walthapia, Banghohyai, Bangkok 10600 Thailand.
Tel: (66) 02-8680812413 Fax. (66) 02-8680860 www jitanatee.com

j 63/14-15,67/35-36. Soi Pelchhasem?,7/1. Pelchlasem Rd,
NA(‘_‘ Walthapra, Banghohyai, Bangkoh 10600 Thailand.
- Tel: (66) 02-8680812413 Fax: (66) 02-8680860 www jiranalec.com

a
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CARBANON 3

Cornfieate No.:

CERTIFICATE OF CALIBRATION

Page 2 ol 3

Centificirte No.: CL 158 65 v Without Adjustment
Page 1 of 2

20-40 C

Resuit of Calibration::
Callbration Range:

£ Ewith Adjustment

Equipment Name: Data opget wilh Temperiturce
Sensor

Manufacturer: Novalynx

Model: 110-WS 25D D

Serial No.: A1 1

1D No.: RYG_FS0610

Funclion;
This equipment was cannected with temperature sensor Model: HMPB0 S/N: U3911245.

Dimension : Diameter 12 mm. Length 80 m.

[mmersion Standard uuc
Customer Received date: 09 Nov 2022 Depth Reading Reading Error Uncertainty
Name: ALS laboratory group (Thaitand; Co.Ltd. Calibration date: 18 Nov2022 (mm) o Q) (g Q]
Address: 104 Phatlianakan 40, Phatthanakan Issue date: 23 Nov 2022
Rel.Khwaeng Suan Luang, Khet Suan [uing, Banghok 60 20.01 19.9 01 0.30
10250 Thaifand.
60 25.02 249 0.2 0.30
GO 20.99 20.8 0.2 0.30
Reference Used During Calibration Calibration Condition e ) N Y
1 Standard Temperatuie Probe Model: $T8 100 ABOO. Temperature: (23+3) € 6o 35.00 34.6 04 0.20
ial No.: 6676 : ar 2023 ative Humidity: (5581 5Y:
Serfal No.: 667682-09. Due date: 23 Mar 2023 Relative Humidity: {553 5) 50 £0.00 e 06 030

2 Digital Temperature Indicator Maodel: DTH1000 A MK
1, Serial No.: 674407 00691 Due date: 22 July 2023

YUC*: tnit Under Calibiation

Calibration Procedure Traceabiliy Ine reported expanded uncerainty is based on standord uncertainty multiplied by a coverage factor k=2 providing a tevel of
I'he temperature calibration was donc by n-House fhe measurement tesults are traceable 1o the canfidence of approximately 95
calibration method  as  WI-CL: 001 according ¢ international system of unis (Sh through National

comparison method with standard digitai temperature Institute of Metrology Thaitand  (NIMT) Certificate
indicator and standard  temperature probe.  The number: TT.0034.22. Certificate number: R-0092
tempeiature scale use was based on (1S 90. 22

4 End of Certificate %

NAC

JIRANATE ASSOCIATES CO.,LTD,

/b

Mr. Parinya Booncharoen
Cahbration Depaniment Manage!

Calibrated by
7 Mr. Sorawit Thachalad
i Miss Jittraporn Lertsomphol

Approved Signatory:

]
NAC

JIRANATE ASSOCIATES

FETONE N RUREEREEER v D IRAIGGEH E EO R OAT  EAD

OB YIS AN




63/14-15,67/35-36, Soi Pelchkasem?,7/1, Pelchkasem Rd,
Walthapra, Banghokyai,Bangkok 10600 Thailand.
(66) 02-8680812i113 Fox: (66) 02-8680860 wwwi.jiranalee.com

J
NAC

CERTIFICATE OF CALIBRATION

Catibration No. : RH-03112022

Page 1 of 1 Pa

Measurement llem : Hetative humidity vith dats loggqe

Manulacturer * Novatynx
Madel/1ype £ 110-WS-2501-0
Serial Number S ARG

1) No.

Customer

: RYG_FS0610
ALS laboratary gioup (Thailand) Co. tHd

: 104 Pintthanakan 40, Phathanakan B, Ahwaeng Sunt Luong, Khet Suan Luang, Bangkok
10250 Thailand,

Environmentat Condition:

The measurement wis cattied oul in ar ambieal temperature of (2613) C. and relative Pumicly of (501 15)%.

Measurement Melhod:

Unit Usder Culitrstion (UUC) wos calibraled by comparison method with standard thermo hygtomeier in the luimidity generalor

shambe: to det

e the orors.

Traceabilily:

This instrument was calibrated using

ward equipment wh

e shiitity Irough Nationat Institule of Standards,

Teshnotogy Lo the international system of units (Sf) via MCS Catibralion. Inc Certificole numbe: 20314 101 Due date:

14.2023.

Measuremenl Dale Nov 18, 2022

Issued Dale s Nov 23, 7022

Measusement Resulls:

this eauipment was connected wilh Indoos au quaiily probe and Disployed (UM on display. Model 1#41°60, Seriat nur
3911245

Calibration was pestormed in Ihe range of 20%f41 1o BO%M1

The resulis of cabibration @re 1eported in tante below.

any
Mas

rhet:

Determined Standard geaseg TUUE e €or Uncertainty
(M%RH) (%RH) (%HH) (%13H) HM 1)
20 200/ 180 20 0.56
50 5079 48.2 2.1 0.62
80 8024 /8.4 8 0.65

/S

Performed by v
Mr. Pannya Boenchatoen

Approved Signatory:
B W, Soravat Thaotag

0 tiss Jittraporn 1 ertsomphot

JIRANATE ASSOCIATES CO.,LTD,

Cal:braticn Department Manager

1 63/14-15,67/35-36, Soi Pelchkasem?,7/1, Pelchhasem Rd,
Wallhapra, Banghohyai,Banghkok 10600 Thailand.
Tel: (66) 02-8680812#13 lMax: (66) 02-8680860 www jiranalce.com

NAC

CALIBRATION REPORT

Calibralion Numbcr. : RG-01 112022

Page 1 o8 7 Pages

THIS CALIBRATION REPORI MAY NOT BE REPROCEDUCED EXCEPT IN £Utl UNLESS PEAMISSION FOR REPROOUCTION

HAS BEEN OBTANED IN WRITING FROM THE LABORATORY.

f 63/14-15,67/3b 36, Soi Petchhasecm?,7/1, Pelchkasem Rd,
NAC- Wallhapra, Bangkohyai,Bangkok 10600 Thaitand.
- Tel: (66) 02-8680812013 Max: (66) 02 B6BNB6O wwwjianalce.com

Conlinuation of Catibration of Catibiation Number Calibralion Number: RG-(11 112

Pay

Py

Measurement flem < B gange vl das L

Manulacluter < Pt woggie: Nortyes
R gaue: Novatyes
Modet/Type © Dt wgger T 1OAWS2O0L |

: Ba

gnages 110 W BHRG

Serial Number AR

1G-007

: Dala loggs
. Bnin o

D NO L RYG FROOI0

Cuslomer DALS b ealory group Thasilend! co. g
Hs Prattt

Na:

shar 40 Frativas abar S b1

gkl 10250, Thatand.

Cavironmental Condition:

the neas Caries oul s ar ambiont temperalate of (2G0T wed el

Measuement Method:

The Fain gaugz, Unil Under Caliteation (UUC)

e il or ippig ety F0 seconds The lapicy numbie
L Obtan wie gage ol are

R gauge predise thameter e on. = Danete/? 1 (adas)

PR RO EN N

i tow asuster b oo

4 Letow,

o gouge area 1CIRTE1A UUG gamter 2008 v UUC adis 1015 0

Haim gouge mea 3736 .

2. Ontan e

b ComTEL feil Gauge anver (oumber of Tppngst un

A 10000 3090 {ain g

mg /3730 omoinlet aren .

- e

area = 1545 mm of ain

vl Nipnber of tpping 1548 7 D26 maa. 07 top.ngs.

Note: Hoin gauge is fully cleaned and teveling priot the calibration performed.

Measwement Dale D Mov 18, 2097

Issued Date Mo D3, 2002

Performed by
M son
| RN

it s

gl

Approved Signatory:

3236 e wlet ates coc 05 4 ol rivin
173090 o e wederd
v 3000 G5 1 vowme 1545 mm (i Al rain over 1omo surfice) S00 @b of rain

DL

2 Q6 nm

st or e oin gige

Mr. Patings Bocauhatoen

Citbtation Deparlivent 147

et

Accredited calibration laberatory

NAG

HILANATEL & WIS COLL T ISO/IEC 17025:2017
NSC-TISI-TIS 17025
Franatee Asscniate: Co.L1d CALIBRATION 0367

62/14-15, 67/35-36
Feichkasem 7.7/1, Rd. Watthzpra, Banghobya,
Banghok 10600 (Tharand}

Air speed measurement loboratory

Calibration services deportment.
o Gf??s::?;ams; Certificate Number
Hesult of Gabration: ¥ vttt Adicetmead L vt Adjstaent E-mail. jac-cal bration@jranates.com
Web site: waww frznatee con
M ee i o v Baten e smigr gtk Bl ebsite: wurs firanatee com €L-020-66
Quantity of 1,0
vanily g Determined lipping Tipping cont Acceplabte Tipping caunt
() Page 1 of 2 Pages
Hoiry ol anooen
- ; 1 o 0 - T e 7
500 g e <  Cup anemometer Calibratlon procedure:
500 o o0 ol - 4 MANUFACTURER  Novalynx The cup ancmometer was colibrated against
500 o <0 oo MODEL/TYPE - Sensor: Ws-02F Stondord air velocity transducer model: 8455-12
. e . e i Data logger: 200-WS-2518 and pitot tube with precision differential pressure
S00 o o1 o - na SERIALNUMBER Sensor - meter model: DPM2500 in on efase test-section of
. . Dot logger: AS375 Eiffeltype wind tunnel with 200 em’” cross test
1D NUMBER LRYG. r:::;a section orea. The WI-CL-007 based on EC 61400-
Remark: Tre provede i omade ke verify fine canvct wanfisg of e Uil aodier Cobbetion s gouge whet o R s RECEIVED iy 12:1, Wind energy generation systems ~ Port 12-
- + Used item :
iy e d et M menten of Npmag SHould be wAnT 2 2% oftorent from e 0.0 1 CUSTOMER  ALS laboratory group (Thailand) Co., Lt i~ Pawer performonce  measurements of
. : v group o, Lid. electrichy producing wind turbines, Morch 2017
oiog) 1 omeans ol et govge weets e maedliiaes aceetanle P, 104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang,  wos used as 4 colibration guideline.
Khet Suan Luang, Bangkok 10250 Thailand.
Traceability:
RECEIVED DATE ©27Jn 2023 This certificate provides a traceability of The
MEASUREMENT DATE - 10Feb 2023 measuremeh to recognized the national
N tandards, ond to realizot the i i
eGnd ol calibration report®*? ISSUE DATE +10Feb 2023 standord, o t seallcation of the intemations]

NAC

JIRANATE ASSOCIATES CO.,LTD,

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

Terperature 1230430 c
Relative Humidity :55.0215.0 %RH
Atmospheric Pressure 1101010 hPa

system of units (51 through the NIMT {National
Metrology institute of Thailond] via Certificate
aumber: MW-0052-21 and MW-0066-22

Uncertainty of Measurement:

The reported uncertainty of measurement s
based on the standord uncertainty multiplied by o
coverage factor k=2, Which for a norma
distributior: corresponds to a coverage probabifity
of approximately 95%. The standard uncertainty
hias been determined in accordance with the GUM

data - Guide to the expression of uncertanty in

PLACE OF CALIBRATION - Eiffel-type wind tunne! of Jiranatee Associates Co., Ltd.
“Evoiuation of mecsurement
o : Wind cross-section area’ 900 om’ .
o
Win direction frontal area’ 100 om cosurement
Diameter of mounting pipe’ - mm
Blockage ratio of test object 0111 [
precanditioning + 24 hours at ambient conditions.
Measurement Condition : The average values during measurement are {24.0) °C, (41.7) %RH and {1015.0) hPa.
TABULATION OF RESULTS:

The table on next page give the measured values.

]
NAC

JTRANATE ASSOCIATES CO. , LTD.

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

Remark:
ot rossecton rea o the wind tunnel

* Dlameser of mounting pipe
“Ratiota*

' Approved signatory: .

Mr. Parinya Baoncharoen
Calibration Department Manager

THIS CERTIFICATE OF CALIBRATION MAY NOY BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABQRATORY



Certlficate Number

C1-020-66

Page 2 of 2 Pages

MEASUREMENT RESULTS *

The cup anemometer, Unit Under Calibration (UUC) was exercise at 10 m/s for S minutes prior to cafibration being performed. The standard air velocity 0.5 m/s
105 m/s was calculated by a standard air velocity transducer and above § m/s 1o 30 m/s was calculated by 3 pitot tube with precision differantial pressure
meter which was installed 40 mm and 300 mm respectively away from wind tunnel nozzle, UUC was installed at center of the test sectian, The calibration was
cartied out under both rising and falling air velocity In the range of 1 m/s to 16 m/s at calibration interval of 1 m/s. The results of calibration.s
measurement uncertainties are reported In the tabie below.

Vo “Temp. wind tunnel Temp. room
{m/s) [K2] "¢
0.984 24.10 24.00
2029 2398 24.00
3.044 239 24.00
4136 2420 24.00
500 23.80 2400
598 224
7.05 23.90
819 24.14
2.09 23,88
1008 2388
1116 2.74
1213 23.82
13.19 2170
14.26 266
15.24 2366
16.30 23.70

Remark:

te

“Velocity of standard

" Velocity of Unit Under Calibration

PHOTO OF CALIBRATION SET-UP

d of Ce:

G

JIRANATE ASSOCIATES CO.,LTD.

Certificate Number

C1-018-66

Page 2 of 2 Pages

MEASUREMENT RESULTS *

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

Al speed D' Dl Error
mfs Degree () Degree (°) Degree (°)
0.000 [} )
45.000 a1 4
90.001 87 -3
199 135.000 133 2
180.000
225.000
270.000
315.000

Remark:

* Direction of standard
" Direction of Unit Under Calibration

Accredited colibration laboratory
JRANATEE ASSOCIATES COLLTD. ISO/IEC 17025:2017
NSC-TISITIS 17025
Jiranatee Associates Co.Ltd. CALIBRATION 0367

63/14-15, 67/35-36.

Petchkasem 7,7/1. Rd. Watthapra, Bangkokyai, Air speed measurement loboratory

‘Bangkok 10600 (Thaiiand) Calibration services department.
Tel: 46608680812 Certificate Number
Mobile: +66863999453
E-mail: jnac-calibration@jiranatee.com
Web site: wewranatee com €1-018-65
CERTIFICATE OF CALIBRATION
Page 1 of 2 Pages
MEASUREMENT ITEM + Wind Direction Sensor Calibration procedure: )
MANUFACTURER  Novaly The wind direction sensor wes coli
MODEL/TYPE  Sensor: WS0ZF Standard Rotary Encoder  mod
Data logger 200 WS-2515 DMO4-P3-5-U0in an close
SERIAL NUMBER  Sensor: - fype wind tunnel with, 900 e
area. The WI-C1-008 bised on IEE ﬂmu 1,
Data logeer: AS375 Wind energy generation Systems.— Port 12-1:
1D NUMBER - RYG_FS0413 Power performance meosuremedts of electricity
CONDITION AS-RECEIVED +Used item producing wind turbines, March 2017 vias used as
CUSTOMER < ALS Iaboratory group {Thaitand) Co, Ltd. ¢ calibration guideline.
104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang, Sk
Khet Suan Luang, Bangkok 10250 Thailand.
RECEIVED DATE 127 )an 2023 n@eﬁsureme mVE(ngzed the nationol
MEASUREMENT DATE +10 Feb 2023 staridgrds, dnd to realization of the international
1SSUE DATE £10 Feb 2023
tetrolagy Institute of Thailond) vio Certificate
ENVIRONMENTAL CONDITIONS: ber: DA-0043-22
Amblent condition in the laboratory are as follow: :
. Uncertainty of Measurement:
Temperature 1230430 c v .
N N The reported uncertainty of measurement is
Relative Humidity 18508150 #RH bosed on the standard uncertainty multiplied by a
Atmospherlc Pressure $10104 10 hPa coverage factar k-2, Which for @ normal
distribuition corresponds to a coverage probobliity
of approximately 95%. The standard uncertainty
PLACE OF CALIBRATION has been determined in accordance witk the GUM
“Evaluation of measurement
E data - Guide to the expression of uncertainty in
CALIBRATION CONDITION + Wind tunnel crass-settion area’ 900  cm'  meosurement’
Win direction frontal area’ 129 e’
Diameter of munmmg pipe’ - mm
g [XTERNE]
Preconditioning amblent conditlons.
Measurement Condition 16 average Values during measurement are (23.8'C, {50.2) %RH and (1012.2) ha,
TABULATION OF RESULTS: ;. p
The table on next page give lhemusured ﬂiues /9
ed
Calibrated by:
& Mr. Sorawit Thichalad Mr. Parinya Booncharoen
O Miss Jittraporm Letsomphal Calibration Department Manager

HRANATE ASSOCIATES CO., LTD.,

£

i,
:Nn‘i}g‘cﬁv}“‘n&smlqn area of the wind tunne!

® plameter of mounting pipe
*Ratin*to

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

NAC

Accredited calibration laborotory

NRAR ASSOCIATES COLITD. ISO/IEC 17025:2017
NSC-TISHTIS 17025
irsnatee Assaiates Co.L1d CALIBRATION 0367 .

63/14-15,67/35-36
Petchkasem 7,7/1, R. Watthapra, Bangkokyai, Air speed meosurement laboratory
Bangkok 10600(Thaland) Calibration services deportment.

Tel: 46608680812 Certificate Number
Mobite: 466863599453

Cmail: jnac-calibration @jiranatee.com
Ve site: www jiranatce.com €1-013-66

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages
MEASUREMENT ITEM : Wind Direction Sensor Colibrotion procedure:
MANUFACTURER  Novalynx The wind direction sensor was m/gr
MODEL/TYPE + Sensor: WS-02F Standard Rotary Encoder,, mode

Data logger: 110-WS-25DL-D DM04-P3-5-UDin an close I3
SERIAL NUMBER :Sensor: WSD-014 ype wind tunnel wit)

Data logger: A5789 area. The Wi-CL-008

Wind energy generatian “system

10 NUMEBER +RYG_F50531 Power pedformance meosurémg)
CONDITION AS-RECEIVED : Used item producing wind turbines, Morch 2017 was used as
CUSTOMER  ALS laboratory group (Thailand) Co., Ltd. @ colbraion gideine,

104 Phatthanzkan 40, Phatthanaken R, Khwaeng Suan Luang,

Khet Suan Luang, Bangkok 10250 Thailand.
RECEIVED DATE :16Jan 2023 Y@asuremz;l\t Temgmzed the natione!
MEASUREMENT DATE 119Jan 2023 stodords, fnd to realization of the internationa!
1SSUE DATE 120Jan 2023 syste ts (S1) through the NIMT (National

Metrology Insmute of Thailand) via Certificate
ENVIRONMENTAL CONDITIONS: ﬁﬂmber DA-0043-22

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

;:;‘::;‘:::y iy ;n“ The regorted uncertainty of measurement is
g based on the standard uncertainty multiplied by a

Atmospheric Pressure :1010¢ 20 hPa coverage factor k=2, Which for @ normal
distribuition corresponds to o coverage probability
of approximately 95%. The stondard uncertointy

PLACE OF CALIBRATION + Eiffel-type wind tunnef of Jnran ‘has been determined in accordance with the GUM

> “Evaluation of measurement

data - Guide to the expression of uncertainty in

CALIBRATION CONDITION +Wind tunnel cwss»s%‘:i measurement’

Wln direction frontal agg
Preconditioning

Measurement Condition

TABULATION OF RESULTS:

e
.
.
sy DT

Mr. Parinya Booncharoen
Calibration Department Marager

Cafibrated by:
& Mr. Sorawit Tha:halau\
O Miss )mrawr%erts,pmphal

S
E u%wenkm area of the wind tunnel

mamégr of mounting pipe
“ Ratio’

ppe

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




Page 20f 2 Pages

MEASUREMENT RESULTS *

The wind direction sensor was calibrated against standard rotary encoder by comparison method. During calib
intervals in clockwise and counterclockwise directiens after offset adjustment has been made. The flow speed

Centificate Number

CL-013-66

ration, the measurement was carried out at 457
of wind tunnel (usually 5 m/s} is kept conszant

while the sensor is rotated around ts vertice) axis. The results of calibration ard associated messurement uncertainties zre feported in the table below.

Air speed D' D' Error
mis Degree () Degree (° Degree [°)
0.000 0 0
45.000 a3 -2
90,000 88 2
o9 135.000 133 2
120,000 179 -1
225.000 227 e 2
270000 272 2 -
315.000 317 2 o
Remark:
* ¢ for thy

 Direction of standard

" Direction of Unit Under Calibration

Page 2 of 2 Pages

MEASUREMENT RESULTS *

Certificate Number

CL-013-66

The cup anemometer, Unit Under Calibration (UUC) was exercise at 10 my/s for 5 minutes priar to calibration being performed. The standard air velocity 0.5 m/s

105 m/s was calculated by a standard air velacity transducer and above 5 m/s to 30 m/s was calculated by a
meter which was installed 40 mm and 300 mm respectively away from wind tunnel nozzle, UUC was installed at
carried out under both rising and faliing air velocity in the range of 1 m/s to 16 m/s at calibration interval of 1
measurement uncertainties are reported in the table below.

pitat tube with precision differential pressure
center of the test section. The calibration was
m/s. The results of calibration-and associated

Vg Temp. wind tunnel Temp, room
(m/s) (%] [x9)]
0.983 23.60 23.70
2.024 2374 23.70
3.045 23.50 2370
4119 23.82 2370
5.02 23.50 23.70
5.99 2388 23.70
7.08 2350 23.70
8.18 2358 23.70
9.11 2350 23.70
10.08 2366 23.70
1115 2132 2370
1214 2366 23.720
13.20 2332 23.70
14.25 23.50 23.70
1523 23.30 23.70
16.29 23.40 23.70 ,

Remark:

: the

* Velocity of standard -

" Velocity of Unit Under Calibration

PHOTO OF CALIBRATION SET-UP

Galibration set-up of the cup anemometer calibration in the wind tunnel of Jiranatee Assoclates Co., Ltd. The
callbrated ane. Remark: The proportion of the set- up is not true 10 scale due to imaging geometry.

*4+End of Certificate of Calibration®**

cup anemometer shown may differ from the

NAC

Accredited colibration laboratory
JIRANATEE ASSOCIATES CO.LLTD. 1SO/1EC 17025:2017
NSC-TISLTIS 17025
Jiranatee Asscciztes Co ,Ltd CALIBRATION 0367
63/14-15, 67/35-36.
Petchkaser 7,7/1, d.Watthapra, Bangkokyai, Air speed measurement laboratory
Banghox 10500 (Thaiang) Calibrotion services deportment.
T 46608680812 Certificate Number
Hobile. +66863889453
£-mail: jnac-calibration@jiranatee com
Wb sit: wwwe jranztee.com CL-013-65
Page 1 of 2 Pages
MEASUREMENT ITEM : Cup anemometer Colibration pracedure: i
MANUFACTURER * Novalynx The cup anemometer vias colibroted ogainst
MODEL/TYPE : Sensor: WS-02F sx?w::; :i;:z’?;'y mn‘:d“;’ rehtiol i
Data logger: 110-WS-250L-D and pitot tube with precision gifferential préssure
ata logger: 110-WS-2501- meter model: DPM2500 in ari clgse tést.settion of
SERIAL NUMBER +Sensor: WsD-014 i nd ol with ool ot
Data ogaer: 8789 Eiffel-type wind tunnel with 500 em’ crass test
atalogger: section area. The WI-CL-007 based on 1EC 61400
1D NUMBER : RYG_F50531 12-1, Wind energy generation systems - Part 12-
CONDITION AS-RECEIVED :Useditem 1 Power  performance  measurcments  of
CUSTOMER < ALS labaratory group (Thailand) co., Itd. electricity producing wind turbines, Mcrch 2017
104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang,  was used gs g calibragion guideline.
Khet Suan Luang, Bangkok 10250 Thalland. e e e ¥
e oae Tl e s sy o e
et
::E‘:‘::ET":E"' DATE : 13 :’" ;mi staridatds; and to realizotion of the interational
SU +20 Jan 202  system of units (i) through the NIMT (National
‘Metrology institute of Thaliond) via Certificate
ENVIRONMENTAL CONDITIONS: Aumber: MW-0052-21 and MW-0066-22
Amblent candition in the laboratory are as follow:
Temperature 1230430 © Uncertainty of Meosurement:
Relative Humidity 15504150 HRH The reported uncertainty of measurement is
Atmospheric pressurc :1010%10 hPa bosed on the standord uncertainty multiplied by @

PLACE OF CALIBRATION

Win direction frontal srea

Preconditioning

:24 hours at mblent conditlons,
Measurement Condition

TABULATION OF RESULTS:

Calitrated by:

7 Mr. Sorawit Thachatad -

2 Miss Jitragorn Lertsomphot
[

Rémarki .
* Norile craié-section are of the wind tunnel
2 pro

? Dlameter of mounting plpe
“fatio™10*

coverage factor k=2, Which for o normal

distribution corresponds to o coverage probability

of opproximately 95%. The stondard uncertalnty
s been determined in occordonce with the GUM

“Evoluation of measurement

data - Guide to the expression of uncertcinty in

:

jgg Z'“, meosurement”
m

- mm

a4

§The average values during measurement are (23.7) °C, (44.5) %RH and {1018.3) hPa.

PUZES

Mr. Parinya Booncheroen
Calibration Department Manager

Approved signatory:

J
LNAC

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

63/14-15,67/35-36, Soi Petchhasem?7,7/1, Pelchkasem Rd,
Watthapra, Bangkohyai, Bangkok 10600 Thailand.
TTel: (66) 02-8680812413 Fax: (66) 02-8680860 www jiranalee.com

FGC- TiSI - TS 17025
CAUBRATION 0367

CERTIFICATE OF CALIBBATION

Equipment Name: Data Logger with Temperature
Sensor

Manufacturer: Novalynx

Model: 110-WS-25DL-D

Seria! No.: A5789

ID No.: RYG_FS0531

Certificate No.: CL-006-66
Page 10f 2

Customer

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

Reference Used During Callbration

1.Standard Temperature Probe Madel: STS-100 A500,
Serial No.: 667682-09, Due date: 23 Mar 2023
2.Digital Temperature Indicator Model: DTI-1000-A MK
1l, Serial No.: 671407-00591 Due date: 22 July 2023

Calibration Procedure

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

Recelved date: 16 Jan 2023
Calibration date: 18 jan 2023
Issue date: 20 Jan 2023

Calibration Condition
Temperature: (2313)°C
Relative Humidity: (55+15)%

Traceability

The measurement resuits are traceable to the
international system of units (Sl) through National
Institute of Metrology Thailand (NIMT) Certificate
number: TT-0034-22, Certificate number: ER-0092-
22

Calibrated by !
O Mr. Sorawit Thachalad H
 Miss Jittraporn Lertsomphol

Approved Signatary: ..

Mr. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE MAY NOT BE REPROCEDUCED E€XCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS
BCEN OBTAINED IN WRITING FROM THE LABORATORY.
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Certificate No.: CL-006-68

Page 2 0of 2 .
CERTIFICATE - OFf CALIBRATION
Result of Calibration;- & Without Adjustment [ with Adjustment
R Catibration No. : RH-06012023
Calibration Range: 20-40°C : Pege 1 of | Pages
This equipment was connected with temperature sensor Model: HMPEO §/N: T0240801. . w7 Measurement ttem : Relative humidity with dsta logger
Manufacturer : Novalynx
Dimension : Diameter 12 mm. Length 80 mm. Model/Type + 110-W8-250L-D
Serisl Number : AB789
i ID No. : RYG_PS0531
Immersion Standay uuc . Customer : ALS laboretory group (Thailand) Co, Lid.
Depth Reading Reading Ertor Uncertainty . 104 Phelthanaksn 40, Phetthanahan Rd., Khwaeng Suan Luang, Khet Suan Lueng, Bangkok
{mm) (o o o e 10250 Thaltend.
60 20.067 19.8 -0.3 0.089
50 25,058 246 05 0.099 Environmental Condition:
The measurement was carried out in.an ambient temperalure of (2543)°C, and retalive humidily of (50x15)%.
80 30,052 295 -0.6 0.099
: Measurement Method:
60 35.047 345 - 08 0.09¢ Unit Under Calibration (UUC) wes callbrated by comparison method with standard thermo hygrometer In the humidity gen-
50 20038 303 07 0,099 erator chamber to delermine the errors.
Traceability:
This instrument was calibrated using stendard equipment whose accuracy is lracesbilily through National mnstitite of
UUC*: Unit Under Calibration and to the i fonal system of units (S} vie MCS Calibration, Inc. Cerlificate number:
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2 provicing a level of 20314-101. Due date: Mer 14, 2023.
confidence of approximately 95%
Messurement Date  : Jen 18, 2023
% End of Certificate % tssued Date : Jen 20, 2023

Measurement Results:
This equipment was connected with Indoor air quality probe and Displayed (UR) on displey. Model: HMPGO, Serlal num-
v ber: T0210901.
: ' Calibration was performed in the range of 20%fH to 80%RH
L The results of catibration are reported in table below.

o B Determined Stenderd (oaging UUC Rosding error Uncertainty
(%RH) (%RH) (%RH) (9RH) HPRH)
20 2003 18.0 20 0.51
50 50.24 47.8 24 0.51
80 80.19 773 29 0.5}

WS

Mr. Parinya Booncharoen.
Colibration Depariment Manager

Performed by
[J Mr. Sorawit Thachalad
1 Miss Jittraporn Lertsomphot

Approved Signatory:

THIS CALIBRATION REPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUC-
TION HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY.

Certificate Number

NAC Accredited colibration loboratory

€L-011-66
DRANATEE ASSOCIATES COLLTE. ISO/IEC 17025:2017
NSC-TISI-TIS 17025 Page 2072 Pages

Jiranalze Associztes Co,l1d CALIBRATION 0367 N
63/14-15, 67/35-36. . " b
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, ir speed measurement laboratory 5
Bangkok 10600{hailand) Calibration services deportment. MEASUREMENT RESULTS
Tel: ~660B680E12 Certificate Number R 5
Mobile: +66863398453 The wind direction sensor was calibrated against standard rotary «encoder by comparison method. During calibration, the measurement was catried oui at 45°

E-mait: jnac-callbration@®iranatee.com

intervals in clockwise and counterclockwise directions after offset adjustment has been made. The flow speed of wind tunnel {usually 5 m/s) is kept constant
Web site: www firanatee.com €1-011-66

while the sensot s rotated acound its vertical axis. The results of calibration and associated measurement uncertalnties are reported in the table below.

CERTIFICATE OF CALIBRATION Airspesd D' O Error

mfs Degree (°} Degree (°) Degree (%) &
Page 1 of 2 Pages.
0.000 o
45.000 41
MEASUREMENT ITEM + Wind Direction Sensor Calibration procedure: S 20,000 P
MANUFACTURER * Novalynx The wind direction sensor wos colibyatéd agoinst
o Standard Rotary Encoder,, model, AXégQ9TS 5.03 135.000 33
MODEL/TYPE + Sensor: WS-02F X S !
Data logger: 200-WS-250L DM04-P3-S-UGin an clase ﬁ?,'g:f o0, of Wifel 180.000 180
R o type wind tunnel with 900 cim’ ‘rpss testeection
SERIAL NUMBER e atea. The WICL-008 based on IEC:f1400-12-3, 225,000 28
Data logger: A4987 Wind energy generation sstems = Port 12-1: 270000 273
1D NUMBER + RYG_FS0089 Povier performance measurétights of clectrcity 315.000 316
CONDITION AS-RECEIVED + Useditem producing wind turbines, March 2017 was used as
CUSTOMER + ALS laboratory group (Thailand) Co., Ltd. a calibration guideline. Remark:
104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang, . Jemerks
Khet Suan Luang, Bangkok 10250 Thailand. Feal b
CThis certifiate provides o traceability of The *Dicection of standard
RECEIVED DATE :16Jan 2023 ‘easurement G recognized the natiora! * bicection of Unit Under Calibration
MEASUREMENT DATE :19 Jan 2023 ds, ghd to realization of the internotional
1SSUE DATE 1201an 2023 nits (S1) through the NIMT (National
letrology Institute of Thoiland) via Certificate
ENVIRONMENTAL CONDITIONS: lynber: DA-0043-22
Ambient candition in the laboratory are as follow: 5
I . Uncertaiaty of Measurement:
Temperature 1230430 c .
Relative Humidi s The reparted uncertainty of measurement Is
elative Humidity based on the standard uncertainty multiplied by o
Atmospheric Pressure hPa

coverage factor k=2, Which for a normol
distribution correspands to a coverage prabability
of approximately 95%, The standord uncertainty
has been determined in accordance with the GUM
“Evaluation of measurement

data - Guide to the expressioa of uncertainty In

P %
PLACE OF CALIERATION  Eiffel-type wind tunnel of Jlranafg}ssecgte‘g Co, Ltd.

CALIBRATION CONDITION + Wind tunnel cross-sgétion a measurement’

Win direction froptal azes® 123 m?

Diameter of minting pipe - mm

BiockSga o of test oject 013 0
Preconditioning +24 hours atambient conditions.
Measurement Conditlon {ng,:zveﬂge Values during measurement are (24.1)°C, (54.3) %RH and (1015.2) hPa.
TABULATION OF RESULTS:

P
S
¢
Calibrated by: AR % Approved signatory:
by

F Mr. Sorawit Thachalad N ‘ . Mr. Parinya Booncharoen

=] M-ssnm@umgx:ﬁs%pn s L Calibration Department Manager
oY 3 S : b
£h . o

B «a\%
N Fsection area of the wind tunnel
2 prore

3 Diamtér of mounting pipe
*Ratio "10

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




Accredited calibration laboratory
JIRANATEE ASSOCIATES CO.,LTD. ISOIEC 17025:2017
NSC-TISi-TiS 17025
Jranatee Assoriates Co.td CALIBRATION 0367

63/14-15,67/35-35
Petchiasem 7,7/1, Ré. Watthaprs, Sangkokyai,
Bangkok 16600 (Thailand)

Tel; 16608680812

ol 166853959453

Emali: jnac-calibration @jiranatee.com

Web sre; www.jiranatee.cem

Alr speed measurement laboratory
Cofibration services department.

Certificate Number
—
C1-011-66

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

MEASUREMENT ITEM : Cup anemometer
MANUFACTURER + Novalynx
MODEL/TYPE  Sensor: W5-02F
Data logger: 200-WS-25DL
SERIAL NUMBER :Sensor: -
Data logger: A4987
1D NUMBER : RYG_FS0089
CONDITION AS-RECEIVED : Used item
CUSTOMER < ALS laboratary group {Thailand) co,, Itd.
104 40, Rd,
Khet Suan Luang, Bangkok 10250 Thailand.
RECEIVED DATE :16 Jan 2023
MEASUREMENT DATE :18 1an 2023 .
ISSUE DATE :20Jan 2023

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

Temperature 123.0%3.0

Relative Humidity 155.0415.0

Atmospheric Pressure +1010: 10

PLACE OF CAUBRATION + Elffel-type wind tunnel of Jiranatee As;

CAUBRATION CONDITIONS + Wind tunnel eross-s
Win direction f.!nmal}rea .
Diameter of modnting pipe’ - mm
Blockagg ratio of test object* 0111 [
Preconditioning +24:hours at afnbient conditions.
Measurement Condition §Thy

TABULATION OF RESULTS:

L L
Homarks,,
;Nuﬁ&:m%emm area of the wind tunne!

5 £ pipe
? Dlamétet of mounting pipe
*Ratio 10 *

Approved signatory:

Caibration procedure:

e cup anemometer wos colibraed against
Standard air velocity transducer niodel: 8455212
and pitat tube with precision-djf reptiol prassure
meter madel: DFM2500 in ariclase testsection of
Eiffel-type wind tunriel with 900 ¢ny? cross test
section areo. The Wi-CL-DD7 based or 1EC 61400-
12-1, Wind energy generation systems ~ Fart 12-
L Power performance Ieasurements  of
electricity producing wind turbines, March 2017

Luzng,  wos used, g.colibration quideline.

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

stenditds, and to realization of the interaational
System of units (S} through the NIMT (National
Metrology Institute of Thailand) via Certificate

« hlimber: MW-0052-21 snd MW-0066-22

Uncertointy of Measurement:

The reparted uncertainty of measurement is
based on the standard uncertainty multiplied by o
coverage factor k=2, Which for o normol
distribution corresponds to  coverage probobility
of approximately 95%. The standard uncertainty
hos been determined in accordance with the GUM
‘Evaluation of measurement

data - Guide to the expression of uncertointy In
measurement”

average values during measurement are (23.5)°C, {(52.8) %RH 2nd {2014.1) hPa.

A

Mr. Parinya Booncharoen
Calibration Department Manager

Certificate Number

€L-011-66

Page 20f 2 Pages

MEASUREMENT RESULTS *

The cup anemometer, Unit Under Calibration (UUC) was exercise at 10 m/s for § minutes prior to calibration being performed. The standard air velocity 0.5 m/s
to 5 m/s was caiculsted by a standard air velocity transducer and above 5 m/s to 30 mfs was caleulated by a pitot tbe with precision differential pressure
meter which was installed 40 mm and 300 mm respectively away from wind tunnel nozale, UUC was installed at center of dhe test section. The calibration was
carried out under both rising and falling air velocity in the range of 1 m/s to 16 m/s at calibration interval of 1 m/s. The results of calibration.and associated
reasurement uncertainties are reported in the table below.

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

IN WRITING FROM THE LABORATORY

NAC

IEE SRR

Accredited colibration laboratory
ISO/IEC 17025:2017
NSC-TISt-1IS 17025
CALIBRATION 0367

ST GG

Jravatve Jssociates Ca. Hd
G3/1415. 6773 36

Fetchasen 7,71, Rd Veatihape, Bangs ol yas
Banghok 10600 Tharland

161 (GHIBER0512

Mot e+ 66563990463

T mad raccatbiaton@pranatee com
Vet st wesrer prznates com

Air speed meosurement loboratory
Calibration services deportment

Dhon P

3

LYy

Certificate Number

CL-006-65

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

MEASUREMENT ITEM : Cup anemometer
MANUFACTURER + Novalynx
MODEL/TYPE + Sensor: WS-02F
Data logger: 110-WS-250L-0
SERIALNUMBER - Sensor; WSD-0i6
Data logger: AS910
1D NUMBER + RYG_FS0609
CONDITION AS-RECEIVED * New item
CUSTOMER < ALS laboratory group (Thailand) co., Itd.
104 Phatthanakan 40, Phatthanakan Rd, Khwacng Suan Luang,
Khet Suan Luang, Bangkok 10250 Thailand.
RECEIVED DATE 109 Nov 2022
MEASUREMENT DATE 118 Nov 2022
1SSUE DATE 123 Nov 2022

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

Temperature 1230230 c
Relative Humidity :155.0415.0 %RH
Atmospheric Pressure 10108 10 hPa

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

CALIBRATION CONDITIONS + Wind tunnel cross-section area’ 900 <’
Win direction frontat area’ 100 an’
Diameter of mounting plpe’ . mm
Blockage ratio of test object* o1l ]
Preconditioning + 28 hours at ambient conditions.

Measurement Condition

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

Calibrated by:
v M1 Sorawat Thachalad
* Miss Jittraporn Lertsomphol

AC

JIRANATE ASSOCIATES CO,, LT,

Remark:

*Norile crosssecuon area of the wind twnnel
! area of 3
> Diameter of mounting plpe

“Ratio 1o

H Approved signatory:

Calibration procedure:

The cup ancmometer was ralibrated agoinst
Standard air velocity transducer model: 8455-12
and pitot tube with precision diffcrentiol pressure
meter model: DPM2500 in an close test-section of
Eiffel type wind tunnet with 900 cn’ cross fest
section area The WI-CL-007 boscd on IEC 62400
12-1, Wind encrgy gencration systems - Port 12
1 Power  priformance  measuremeats  of
electrisity producing wind turbines, Morch 2017
wos used as o colibeation guideline.

Troceabillty:
This ceutificate prowides a traccability of The
mieasiement 10 recognized the national
standards, and 10 1eafization of the intesnationol
system of units {1} thraugh the NIMT [National
Metrology institute of Yhailond) via Certificote
number. MAV-0052-21 and MW 0066 22

Uncertainty of Measurement:

The ieported uncertointy of measurement is
based on the standord uncertainty multiphed by o
coverage fuctor k=2, Which for @ normol
distribution corresponds ta u coveraye probubility
of opproximately 95%. The stondord uncertainty
has becn determined in accardance with the GUM
“Fvaluation of measurement

duta - Guide to the expression of unccrtainty in
measurement”

: The average values during measurement arc (23.7) °C, {49.5) %RH and {1011.2) hPa,

pr g

Mr. Parinya Booncharacn
Calibration Department Manager

Vit Temp. wind tunnel Temp, room
{m/s) co g
0.983 23.50 2345
2.035 23.44 23.45
2.049 2350 2345
4136 2150 2345
5.01 23.40 2345
6.00 2350 2345
7.07 23.40 23.45
818 23.50 23.45
9.10 2326 23.45
10.09 23.44 2345
1115 23.30 23.45
1214 23.42 23.45
13.20 232 2345
1425 23.34 2345
15.24 2324 2345
16.31 23.24 23.45

Remark:

> Calib

*Velodity of standerd

" Velaclty of Unit Under Calibration

PHOTO OF CALIBRATION SET-UP

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

"*%€nd of Certificate of Calibration***

Certlficate Number

€1-006-65

Page 2 of 2 Pages.

MEASUREMENT RESULTS

The cup anemometer, Unit tnder Cahibralion (C) was exereise at 10 mfs for & minites priot t calibeation bing pedfortned. The standard ai velocity 0.5 mjs
o5 mfs was calculated by 3 standard air velocy ttansducer and above § /s 10 30 s was caleulated by 3 pitot fube with precssion diferontal preasinc
meer which was installed 40 i and 300 s sespretively away from wind tumnel nozle, YL was mstalied at center of the 1ot soction The calibration s
carned out wndes both viing and {aling air velacity in the range of 1 /s 16 16 m/s at calibration interval of 1 mfs The results of calibration and sesociatod
measurement uncertainties are reported in the table below.

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

IN WRITING FROM THE LABORATORY

[ Temp. wind tunnet Temp. room. Vo Error U fk=2)
(m/s) [Ks] Q) {m/s) Amfs) {m/s)
0971 2398 2370 08 02 015
2082 2345 2370 18 02 0.16
3.069 23.90 2.70 28 02 021
4221 23.60 2370 39 04 020
502 23.80 23.70 48 02 00
5.99 2384 2370 58 02 0.19
7.06 2366 23.70 68 02 0.18
217 2378 23.70 79 02 0.18
810 2360 23.70 88 -03 02
10.08 23.74 270 9.9 02 019
1116 23.68 23.70 109 0.2 022
1214 2394 2370 118 03 022
13.19 2170 20 130 02 022
1427 2394 2370 ER 04 022
15.25 2378 23.70 151 0.2 026
16.30 23.84 2370 159 04 025
Remark:
< i Iy count for d envir i d

“Velocity of standard
" Velodty of Unl Under Calibration

PHOTO OF CALIBRATION SET-UP

Cabbration set-up of the cup anemometer cabbration in the wind tunnel of firanatee Associates Ca, ttd The cup anemometer shown way difter fiom the
colibrated one. Rrmark The proportian of the set- up is not Leue to scafe dur to imaging geometry.

***§nd of Certificate ff Calibration* *

NAC

JIRANATE ASSOCIATES CO,, LTD,




NAC

Accredited calibrotion loborotory

PRANATED AssoCvdiss o tin I1SO/IEC 17025:2017
NSC-TISH-TiS 17025
Sanatee Associstes Co.11d CALIBRATION 0367

63/14-15, 6713536

Petctikasem 7,771, kd Watthapra, Banpiobyan
Bangtok 10600{Thartand)

Tel 6608680817

Mulle. «66863999483

E-ma: jnac-cal bratien@jiranated. com

Vit se v anatee com

Air speed measurement laborotory
Calihrotion services departnient.

Certlficate Number

CL-006-65

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

MEASUREMENT ITEM < Wind Direction Sensor Calibrotion procedure:
MANUFACTURER  Novalynx The wind direction sensor was colibroted ugoinst
MODEL/TYPE ' Sensor: W5-02F Stondord Rotary Encoder_modiel: AXG009TS.
Data logger: 110-WS-250L-0 :’)MOA ‘;3"5' Uﬂl’; n!:,d;:sxl; lcs:bsaclla‘n |:/ Frj'/.rl
e o8 ype wind tunnc! with 900 e’ c10ss test section
SERIAL NUMBER Sensor; WSD-016 area. The W C-008 based on IEC 61400 12 1,
Data logger: AS910 Wind enerf neration systems — Part 121
1D NUMBER + RYG_FS0609 ay generation syste! art 12
f Power performance meastrements of electricity
CONDITION AS-RECEIVED i Newitem prodicing wind turbines, March 2017 was used o5
CUSTOMER + ALS laboratory group (Thalfand) co, Id. o calibrotion guideline.
104 Phatthanakan 40, Phatthanakan Rd, Khwaeng. Suan Luang,
Khet Suan Luang, Bangkok 10250 Thailand. Traceabilty:
This cortificate provides o traceability of The
RECEIVED DATE £09 Nov 2022 measurement 1o fecognized the nationol
MEASUREMENT DATE : 18 Nov 2022 standards, ond to realization of the international
1SSUE DATE © 23 Nov 2022 system of units {51 theough the NIMT (National

Metrolagy institute of Thailand) via Certificate
ENVIRONMENTAL CONDITIONS: number: DA 004322

Amblent condition In the faboratory are as folfow:

Temperature :23.0£3.0 'c "’I"‘” '“”'"C"d"f I{"” ‘:"_"f""”""c mentis
i : he reported uncertainty of measurementis
:f'"’;:::;:"’{::”ﬁsm v oy based on the standord uncertaiaty multipled by o
: coveroge factor k=2, Which for 0 normol
distribution corresponds to u coverage probability
of approximately 95%. The standard uncertainty
PLACE OF CAUIBRATION  Eifcl type wind tunnel of Siranatee Assaclates Co., Utd bos been determined n accordance with the GUM

“Fvaluation of measurement
Jata - Guide to the expression of uncertainty in

CALIBRATION CONDITION + Wind tunnel cross-section area’ 900 wm’ measurement’
Win direction frontal area’ 129 an’
Oiameter of mounting pipe’ . mm
Blockage ratlo of test object 83 [

Preconditioning
Messurement Condition

: 24 hours at ambient conditions.
+ The average values during rmeasurement are (24.1)°C, (45.1} %RH and (10325} hPa.

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

Colibrated by:
1 Mr. Sorawit Thachalad
] Muss Jitteaporn Lertsomphol

Approved signatory: ..

J Mr. Parinya Booncharoen
N AC Calibration Department Manager
4

JIRANATE ASSOCIATES CO., LTD.

Remark:
* Norzle cross-sectian area of the wind tunnel
: . .

it

Coio?

? plameter of mounting pipe
Ratio"to*

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

63/14-156,67/35-36, Soi Pelchkasem?7,7/1, Pelchhasem Rd,
Watlhapra, Bangkokyai,Bangkoh 10600 Thailand.
Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com

NAC

CERTIFICATE OF CALIBRATION

Calibration No. : RH-06112022
Page | of 1 Pages

Measurement Hem : Belative humidily with dala togger

Manufactuier : Novalynx

Model/Type L 110-WS- 250110

Serinl Numbier : ABOAD

N No : HYG £S0609

Customer . ALS taboratory gioup (Ihaitend) Co.. LIS,

. 104 Phalthanahan 40, Phatihanahan Rd., Khwaeng Suan | uang, Khel Suan Luang, Bangkok
10250 1haitand.

enviranmental Condition:
The measurement was caried oul in an ambient temperature of (26:3)°C, and retative humidily of (501.15)%.

Measurement Method:
Unil Under Catibration (UUC} wes calibraled by comparison method wilh slandard thermo hygromeler in the humidily gen:
eralor chomber to determine lhe crrors.

Thia instrument was calibratzd using standard  equipment whose accuracy io traceability through National Instilute of

and T 10 the
20314-101. Due dole: Mor 14,2023

system of umts (S via MCS Calibralion, Ine. Gerlificote number:

< Nov 18, 2022
Nov 23, 2022

Measuremenl Dale
tssued Date

Measurement Results:
This equipment was connecled with Indoor ais quality probe and Displayes (UR) on display. Model: HMPGD, Serial num
ber: U3641223

Calibrolion was performed in the range of 20%fi1 to 80%AH
The resulls of catibralion are reported in lable below.

Determined Standard @ VUG ensont Error Uncectainly
(HH) 01D (%RH) R 206R1H) ]
1998 17.6 2.4 056 |
5028 473 o | us ]
- “80.30 77.6 27 52

Performed by

0 Me. Sorawil thachalad
[ miss Jittraporn L erlsomphol { NA( :

J Apuvlh:d Signatory:

Mr. Parinya Boonchatoen.

Catitnation Depariment Manager

\JIRANATE ASSOCIATES CO., 17D,

THIS CALIBRATION NCPORT MAY NOT BE REPHOCEDUCED EXCErT IN FULL UNLESS PERAMISSION FOR REPRONDUC:
TION HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY.

CL-006-65

Page 2 of 2 Pages

MEASUREMENT RESULTS *

The wind direction sensor was calibrated against standard rotary encoder by comparison method. Duting calibration, the measurement was catried ot at 45°
intervals in clotkwise and counterdlackwise directions alter offsct adjustment has been made. The flow sped of wind tunnel {usually S m/s} is kept constant
while the sensor s rotated around lts vertical axis. The resuls of calibration and associated measwrement unceriaintics ace reported in the table below.

Alr speed D' Do Error U (k=2)}
mfs Degree (°} Degree (°) Degree (°) Degree (°)
0.000 o [ 0.58
45,000 44 -2 0.76
90.000 87 -3 0.58
so1 135.000 132 3 0.68
180.000 177 3 0.68
225.000 72 3 058
270,001 270 0 0.74
315.000 318 3 0.58
Remark:
Cafibrai i

* Direction of standard

* Directian of Unit Under Calibeation

*++4£ng of Certificate of Calibration®**

NAC

JIRANATE ASSOCIATES €O, LTD,

63714 15,67/35-36, Soi Peld hasem7,7/1, Pelchkasem 1Rd,
“ Wallhapra, Baighokyai, Bangkok 10600 Thailand.
NAC/ TTel: (66) 02-8680812113 fax: (66) 02 8680860 www.j

ol TRy 0

analee.com CAMIBRATION s

CERTIFICATE OF :CALIBF%ATION

Cortficate No.: CL 16165
Page 10! 2

Equipment Name: Data L opget with Temberalure
Sensan

Manufacturer: Novalyn

Model: 110 WS-26D1.D

Serlal No.: AS910

ID No.: RYG FS0609

Customer Received date: 09 Nov 2022
Name: At § faboratory group (Thailand) Co Lud Calibration date: 18 Nov2022
Address: 104 Phatthanakan 40, Phatthonakan Issue date: 23 Nuy 2027

Rat. Khvsaeng, Suan Luing, Khet Suen Luang, B2
16250 Thailand,

yhok

Reference Used During Calibration

1.Standard Temperature Probe Model: $16 300 AS00,
Serial No.: 66768209, Due date: 23 Mar 2023
2.Digita sperature Indicator Model DTI-1000 A MK
71407 00591 Due date: 22 July 2023

Calibration Condition
Temperature: {2323) C
Retative Hunudity: (5914 165

Calibration Procedure “Traceabilily

fhe temperature calibration was done by In House The wesulls are traceable o the
calibration  method  ss WICL 001 according  to interuational system of umts (S through National
comparison method with slandard digital lemperature mstitule of Metrology Thailand (NIMT) Ceruficale
indicator and standard temperature  probe. The number: 1T 0034 22, Certificate number: CR 0092,
temperature scale use was based on 11590, 7

Calibrated by l J}

r. Sorawit Thachalad N

Miss Jittraporn Lertsomphol AC
JIRARAT

1E ASSOCIATES CO., LTD,

Appjoved Signatory: . -
Mr. Parinya Booncharoun
Calibration Deportment Manager

LIS GOIHFIGALE MAY ROT TG HEPROBCOUCCH GXUGET IN UL UNE
BCEN
GBIAMCO IR WITING ROM DHE LABORATORY,

PORMISSION COIR BEPRODUGTON TIAS




63/14-15,67/35-36, Soi Pelchkasem?,7/1. Pelchkosem [3d,
Wallhapra, Bangkokyai, Banghoh 10600 Thailond.

NA(‘ Tel: (66) 02-8680812413 ax: (66) 02-8680860 www.jiranatee.com
Certilicate No.: CL161-05
Page 7o
Resuit of Calibration:- ~Without Adjustasent With Adjustment
Calibraiion Range: 20 40 G
Funetion;
This equipment was connected with temperature sensor Model; HMPGO S/N: U3641223,
Dimension : Diameter 12 mm. Length 80 mm.
Immersion Standard uuc
Depth Reading Reading Error Uncertainty
(mm) (c) o (o] (R}
60 20.03 19.8 0.2
B0 25.02 248 0.2
510} 30.00 el 0.3 0.50
GO 35.00 34.6 0.4 0.30
G0 40.00 295 0.5 0.20
UUCH: Uit Under Calioration
e ceported expanded uncedainty is bused on standard uncertainty multiplicd by & coverape: facior k=2 powding i level of
confidence of approximately 45
nmvm\]meﬁ—\
NAC
0 kﬂAr! ASSOCIATES (0, LTD.
ALS ROTA METER CALIBRATION RESULT JANUARY 2023
Rotameter ID. Calibration Date Regression Result Coefficient (R?)
BKK_FS1031 03 Jan 23 Y =0.9995x - 0.1581 1.0000
BKK_FS1039 03 Jan 23 Y =1.0242x - 4.3007 0.9986
BKK_FS1040 03 Jan 23 Y = 1.0035x + 1.0705 0.9998
BKK_FS1041 03 Jan 23 Y =0.9791x + 0.252 1.0000
BKK_FS1042 03 Jan 23 Y =1.0186x - 3.7429 0.9999
BKK_FS1043 03 Jan 23 Y =1.0038x + 2.961 0.9999
BKK_FS1044 03 Jan 23 Y =1.0189x + 0.2969 1.0000
BKK_FS1163 18 Jan 23 Y =1.0127x + 0.8332 0.9996
BKK_FS1164 18 Jan 23 Y =1.2176x + 4.7376 0.9952
BKK_FS1165 18 Jan 23 Y = 1.0005x - 47.94 1.0000
BKK_FS1166 18 Jan 23 Y = 1.0346x - 35.841 0.9998
BKK_FS1200 03 Jan 23 Y = 1.0168x + 0.4034 0.9997
BKK_FS1201 03 Jan 23 Y = 0.7655x + 60.985 0.9986
BKK_FS1202 03 Jan 23 Y =0.9593x + 87.615 0.9958
RYG_FS0197 03 Jan 23 Y = 1.0305x - 94.849 0.9991
RYG_FS0198 03 Jan 23 Y =1.0103x - 19.254 0.9999
RYG_FS0199 03 Jan 23 Y =0.9897x + 0.998 0.9983
Review By : Wb Cho . Approved By : i i

(Mr. Wichan Choonharat) (Mr.Sarayuth Jittranont)

Enviro Field Services Manager Assistant General Manager

Page 2012 ALS Laboratory Group

ALS ROTA METER CALIBRATION RESULT JANUARY 2023
Rotameter ID. Calibration Date Regression Result Coefficient (R?)
BKK_FS0577 03 Jan 23 Y = 1.0259x - 0.6354 0.9997
BKK_FS0579 05 Jan 23 Y = 1.0005x + 0.2803 1.0000
BKK_FS0583 05 Jan 23 Y =0.9976x + 1.2146 1.0000
BKK_FS0584 03 Jan 23 Y =1.0104x - 0.3929 1.0000
BKK_FS0586 05 Jan 23 Y =1.001x - 1.3619 0.9989
BKK_FS0587 03 Jan 23 Y = 1.0038x + 0.881 1.0000
BKK_FS0588 05 Jan 23 Y =1.0015x - 0.6876 0.9999
BKK_FS0590 05 Jan 23 Y =0.9958x + 1.7452 1.0000
BKK_FS0591 03 Jan 23 Y =0.9677x + 64.54 0.9951
BKK_FS0593 03 Jan 23 Y =0.9792x +21.393 0.9972
BKK_FS0594 03 Jan 23 Y = 1.0455x - 43,344 0.9976
BKK_FS0595 05 Jan 23 Y =0.9993x + 1.18 1.0000
BKK_FS0597 05 Jan 23 Y =0.9788x + 22.286 0.9971
BKK_FS1004 03 Jan 23 Y =0.8943x + 7.1619 0.9996
BKK_FS1005 03 Jan 23 Y =1.0045x + 2.1167 0.9998
BKK_FS1006 03 Jan 23 Y =1.0288x - 0.3852 0.9999
BKK_FS1008 03 Jan 23 Y =1.0181x + 0.1282 0.9998
BKK_FS1009 05 Jan 23 Y =1.0018x + 1.1293 1.0000
BKK_FS1011 03 Jan 23 Y = 1.0463x - 1.9344 0.9985
BKK_FS1012 03 Jan 23 Y =1.0082x - 53.425 0.9999
BKK_FS1013 03 Jan 23 Y =1.0058x - 9.701 1.0000
BKK_FS1014 05 Jan 23 Y = 0.9869x + 1.2643 0.8995
BKK_FS1015 05 Jan 23 Y =1.004x - 0.7571 0.9998
BKK_FS1016 05 Jan 23 Y =0.978x + 24.623 0.9973
BKK_FS1017 17 Jan 23 Y =1.0022x + 0.4211 1.0000
BKK_FS1018 17 Jan 23 Y =0.9893x + 5.8317 1.0000
BKK_FS1019 17 Jan 23 Y =0.9859x - 11.574 0.9986
BKK_FS1020 03 Jan 23 Y =1.0208x - 0.6221 0.9998
BKK_FS1021 03 Jan 23 Y = 0.992x - 44.599 0.9997
BKK_Fs1022 03 Jan 23 Y =1.0067x - 12.483 0.9999
BKK_FS1023 03 Jan 23 Y =1.0013x + 0.5823 0.9993
BKK_FS1024 03 Jan 23 Y =1.0036x - 50.787 0.9999
BKK_FS1025 03 Jan 23 Y =0.974x + 27.034 0.9969
BKK_FS1026 05 Jan 23 Y =0.9783x + 1.7075 0.9991
BKK_FS1027 05 Jan 23 Y =1.145x - 90.325 0.9797
BKK_FS1028 05 Jan 23 Y =0.9815x + 13.626 0.9969
BKK_FS1029 03 Jan 23 Y =0.9706x + 3.6283 0.9951
BKK_FS1030 03 Jan 23 Y =1.0197x - 52.982 0.9999

Pags 10f2 ALS Laboratory Group

ALS ROTA METER CALIBRATION RESULT APRIL 2023
Rotameter ID. Calibration Date Regression Result Coefficient (R?)
BKK_FS0577 03 Apr 23 Y =1.0246x - 1.1844 0.9982
BKK_FS0579 03 Apr23 Y =1.0313x - 0.8177 0.9999
BKK_FS0583 03 Apr 23 Y =1.0023x - 0.0969 0.9995
BKK_FS0584 03 Apr23 Y =1.0025x +2.25 0.9999
BKK_FS0585 03 Apr 23 Y =0.9881x + 5.4452 0.9993
BKK_FS0586 03 Apr 23 Y =0.8915x + 4.7452 1.0000
BKK_FS0588 03 Apr 23 Y = 1.0067x + 0.6738 0.9998
BKK_FS0589 03 Apr 23 Y =0.9823x + 0.3286 0.9936
BKK_FS0590 03 Apr23 Y =0.9961x +2.8786 0.9999
BKK_FS0591 03 Apr 23 Y = 0.9985x + 4.579 1.0000
BKK_FS0592 03 Apr 23 Y =0.9975x + 3.6419 1.0000
BKK_FS0593 03 Apr23 Y = 0.8966x + 16.005 1.0000
BKK_FS0595 03 Apr 23 Y =0.9957x + 5.1368 0.9999
BKK_FS0596 03 Apr 23 Y =1.017x - 14.044 0.9967
BKK_FS0597 03 Apr 23 Y =1.0063x - 10.787 1.0000
BKK_FS1004 01 Apr23 Y =0.9943x + 7.1533 0.9996
BKK_FS1005 01 Apr23 Y =1.0035x + 3.1167 0.9998
BKK_FS1006 01 Apr23 Y =1.0273x - 0.4922 0.9998
BKK_FS1007 03 Apr 23 Y =1.0452x - 1.5374 0.9998
BKK_FS1008 03 Apr 23 Y =1.0351x - 1.3224 0.9999
BKK_FS1010 03 Apr 23 Y =1.0108x - 0.0888 1.0000
BKK_FS1011 03 Apr 23 Y = 1.2946x - 6.6325 0.9861
BKK_FS1012 03 Apr 23 Y = 1.0976x - 27.969 0.9996
BKK_FS1013 03 Apr 23 Y =1.0821x - 200.52 0.9998
BKK_FS1017 03 Apr 23 Y =1.0333x + 7.0584 0.9694
BKK_FS1018 03 Apr23 Y =0.9551x - 18.832 0.9997
BKK_FS1019 03 Apr 23 Y =1.0649x - 156.67 0.9976
BKK_FS1020 03 Apr23 Y =0.9911x + 0.0364 0.9994
BKK_FS1021 03 Apr 23 Y =0.979x + 8.2333 0.9992
BKK_FS1022 03 Apr 23 Y =0.9988x - 2.4905 0.9897
BKK_FS1023 03 Apr 23 Y =1.0245x - 1.3878 0.9996
BKK_FS1024 03 Apr23 Y =0.7414x + 47.3 0.9923
BKK_F$1025 03 Apr 23 Y =0.9997x + 5.4438 1.0000
BKK_FS1026 03 Apr 23 Y =1.0172x - 0.9531 1.0000
BKK_FS51027 03 Apr23 Y =0.7331x + 49.317 0.9921
BKK_FS1028 03 Apr 23 Y =0.9995x + 0.2124 1.0000
BKK_FS1039 01 Apr 23 Y =1.026x - 3.795 0.9984
BKK_FS1040 01 Apr 23 Y = 1.0035x - 2.4295 0.9298
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RYG_EN0004

Sartorius (Thailand) Co., Ltd. i 7
ALS ROTA METER CALIBRATION RESULT APRIL 2023 129 Rama 9 Road. l‘luaykmm‘ Huay)kwarm Bangick 10310 £ 3 S ,RT\ )Q I ljg
— N " Tet: 486  e-mall service. J *@_\3‘ n
Rotameter ID. Calibration Date Regression Result Coefficient (R°) NSCTISLTIS 17025 REVIEW BY
BKK_FS1041 01 Apr 23 Y = 1.0329x - 0.6769 0.9999 CALIBRATION 0426 /‘[7 W
BKK_FS1042 01 Apr 23 Y =1.0144x +1.94 0.9997 APPROVED BY ..&7.0
. -
BKK_FS1043 01 Apr 23 Y = 1.0038x - 1.539 0.9999 of Calibratidn . ol oslal
BKK_FS1044 o1 Apr 23 Y =1.0273x - 1.6022 09998 NEXT GAL. DATE -~
BKK_FS1164 03 Apr 23 Y =0.9913x + 0.8537 0.9997 Mode! Number : ~ MSE125P-100-DU Certi No.: 23BCl0114 .
BKK_FS1165 03 Apr 23 Y = 1.0005x + 2.0857 1.0000 Description : Semi-micro Balance Issued Date:  Friday, March 03, 2023
BKK_FS81168 03 Apr 23 Y =1.0842x - 169.8 0.9987 Serial Number: 0033108983 - ReferenceNo.: 204833
BKK_FS1200 03 Apr 23 Y =0.9452x + 5.2959 ©0.9981 D No. : RYG_EN0004
BKK_FS$1201 03 Apr 23 Y =1.0045x - 1.8786 1.0000 Manufacturer : Sartorius e Page No. : 1063
BKK_F$1202 03 Apr 23 Y = 0.9768x + 26.572 0.9973 o N A o " & Co.Ltd. (R 8
t o AL b il ., Ltd. h
RYG_FS0197 o1 Apr 23 V= 1.0042% + 15.442 0.9999 ustomer Name S Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch) - -
" 1 T.M , A.Pluak D; , R 21140, Thailand.
RYG_FS0198 01 Apr 23 Y = 1.0081x - 13.26 0.9999 616110 Moo § T.Maenam Kh, APluak Daeng, Reyong 21140, Thallan -
RYG_FS0199 01 Apr23 Y = 1.0255x - 1.2364 0.9088 Calibrated Place : ALS Laboratory Group (Thailand) Co., Ltd.(Balance Room) -
616/10 Moo ) Rayong 21140, Thailand. . _ N
Cali By:  Mr.Chonchai lnthana e Calibration
Calibration Date : Wednesday, March 01, 2023 _
Using ln—holfse calibration procedure number (WI-003)
[ g Based on UKAS LAB 14 : 2019
Review By : Wi A Approved By : i ﬁ T T
—_— - gical data : Ambients Conditions:
(Mr. Wichan Choonharat) {Mr.Sarayuth Jittranont)
Capacity : 120 g ility © 0.00001 g T : 24.0°C E3 5.0°C
Enviro Field Services Manager Assistant General Manager .
Humidty: ~ _630%RH & 10.0%RH
Reasons for calibration Pressure E3

Page2of2 ALS Laboralory Group

Sartorius (Thailand) Co., Ltd.
429 Rama 9 Road, Huaykwang, Huaykwang. Bangkok 10310
Tel: +66 2643 8361-6 Fax. +86 2643-8367, e-mall: service. thailand@sartorius.com

SARTORILS
j @@J{F@ of Calibration

Certificate No. : 23BCI0114_
Description : Semi-micro Balance - Issued Date :  Friday, March 03, 2023 -
Serial Number: 0033108993 Reference No. : 204833
iD No.:

Model Number :  MSE125P-100-DU

Page No. : 20f3 __

Repeatability Eccentricity (Off-center loading error)
The reproducibility is the ability of a weighing instrument to display nearly identical readouts | The off-center loading error is yieided by the n;mamnce behveen the
under constant test conditions when the same load within 8 measurement sefies is placed reedout of the inad, i.e. 1/3 or 1/4 of mayimim capacity. placed in the
repeatediy on the weighing pan in the same manner. “The standard deviation is used fo | middie of the weighing pan and between eac{n of four additional
sxpress reproducivility quantitatively. | measurement points ( positions defined according fo OIML R76).
| Value : (Low Load) Nominal value : 50 g
5 g _ |[Tolerance 0.00015 g
Tolerance | 50-00002.
0.000015 g 50.00001 Difference
50.00001 [
Nominal Value : (High Load) ! 50.00000 2 -0.00001
50 g 0000¢ 3 0.00000
Tolerance .00001 * 50.00000 Fy 7 4
0.000015 g ~00002 ! '50.00001 5
100002 50.00002 2 2 6 R
Standard Deviation 0.000¢07  ©.000009
Linearity
The linearity, also cailed fi it . Describes ion of | istic curve of & weighir from the lingar siope.
Tolerance 0.00004 g
Nominal Value . Conventional Mass Value Displayed Value i Deviation Uncertainty |
R - _ D . @ (@
©.01000 ' 0.01000 ! §.00000 0.000026
7510000 TTTTOL10000 1 0.00000 | 6.000026
1 1.00000 1.00000 ~ 660000 0.000028
2 2.00002 2.00002 1 o.00000 0.000030
5.00002 5.00001 -0.00001 70.000033
10.00002 10.00002 0.00000 770.000038 !
B 20.00000 20.00000 ) 00
30.00002 30.00002 j
o i0.00003 - 40.00002 | — "G.0o00087
50.00002 50.00001 i ~0.00001 0.000081

SOP FM 33 03 February 2022

[ New Instaliation (] Service / Repaired Re-calibration/ Maintenance Equipment Condition: Good Operate [ Fair

Measurement N_Iethod UKAS Publication Ref :Lab 14

The stated is the inty which is obtained from the standard uncertainty mun{plied by the
coverage factor (k=2) to provide a level of of { 95%. Itis i in with the Guide to

pression of L linty in (GUM). The calibration certificate the ility to National ‘which
reatise the unit of according to the: i Standard System of Units (S1). Report of Tolerance came form list of
Sartorius Metrological Specifications.
Traceability:
Model Number _ Description Traceability Cetificate No. \Due Date
YCS011-522-00  Sarlorius weight set 1mg - 5000 E2,YCS011:622:00 | SPC-RT C02212565 ’ 14-Sep-2023
MHB-3828D {Humidity/Barometer/Temp_Lutron MHB-382S0 DKSH 1619220444 i 5-Sep-2023

This certificate relate and apply this equipment only.

“This certficate may nat be reprotiuced othes than in full except with . S
the prior written approval of the Verification Operation Division Cﬁ-’-‘"@ T
Sartorius (Thailand) Co., Ltd. A
e B — i
Mr.choncha Inthana(Techrical Manager) | o,

SOP FM 33 03 February 2022

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310
Tel. +66 2843 8361-6 Fax +66 2643-8367, e-mail: sefvice.thailand@sartofius.com

SARTORILS
{f of Calibration

Model Number:  MSE126P-100-DU Certificate No. : 238CI0114 )
Description : ‘Semi-micro Balance issued Date :  Friday, March 03, 2023 '

Serial Number: 0033108993 . _ No. : 204833

ID No. : RYG_EN0004

Manufacturer:  Sartorius . Page No. : 30f3 -

Calibration Results : Without Adjustment

Repeatability Eccentricity (Off-center loading error)
The ility is the ability of a hing ir to display Iy ic douts {oading is yislded by the difference between the
|under constant test conditions when the same load within a measurement sevies is placed readout of the load, i.e. 1/3 or 1/4 of maximim capacity, placed in the
|repeatedly on the weighing pan in the same manner. The standard deviation is used to | middie of the weighing pan and between each of four additional
exprass reproducibility quantitativety. |measurement points ( positions defined according to OIML R76).
Nominal Value : (Low Load) 5 100.0000 Nominal valtie : 50 g
g | 100.0800 |Tolerance 0.00015 9
Tolerance : ~_100.0000
0.000015 g L 100.0000
100.0000
Nominal Value : (High Load) __100.0000
100 g
Tolerance
0.000075 g
Standard Deviation 0.00003
Linearity
The iinsarity, aiso ingarity error. Describes ie of th istic curv ighing i rom the linear stope.
Tolerance 0.0001 g
Nominal Value Conventional Mass Value Displayed Value Deviation Uncertainty
) 9 L (@) [}
65.0000 €5.0000 6.0000 0.60015
70.0000 70.0000 0.6600 | 0.00015
75.0000 75.0000 0.0000 0.
~80.0000 80.0000 0.0000 0.
] 85.0001 85.0001 G.0000 T o.
[ 8o %0001 $0.0001 ©.0000 0.
%5 95.0001 : 95.0001 0.0000 0.
100.0000 100.0000 0.0000 0.
- ST 110.0000 110.0000 | 0.0000 0.
i 120 120.0000 120.0000 ©.0000 0.
; .

End of Report.

SOP FM 33 03 February 2022




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

SITHIPORN ASSOCIATES CO.,LTD. Faseciles T CALIBRATION LABORATORY
CALIBRATION LABORATORY Continuation of Calibration Certificate

Cert. No. : ACC23009

451-451/1 Sirinthom Rd. B Bangkok 10700 THAILAND. NSC-TISITIS 17025 Job No. # VCeeACoDst
Tel.0-2435-8800 Fax.0-2433-1679 e-maikcal ithiphom.com http://wwwisithiphorn.com Calibration Procedure : CPAC3 Pages  : 20f3
Cert. No. : ACC23009 abration Frocedure :
Pages : 1of3
. . . RN
Calibration Certificate Calibration Method :
This equipment was calibrated by based on IEC-60942-2003 Standard. -
Equipment : SOUND CALIBRATOR: . The sound pressure level, frequency and total distortion of the sound. cal;‘bmor was measured using the reference
Manufacturer : RION [P . microphone. DA : .
Model : NC-74 . :
Serial No.: 34178121 . g
ID No.: RYG_FS0213 . < Condition of this result of calibration :
E 1. Reference Standard Instruments :
) Instrument Model Serial No. Cert. No,
Condition As Found : GOOD ' ‘Waveform Generator 33511B MY52302742 EF-0008-22 -2
S Digital Multimeter 334614 MYS3220104  EELBP.04/0265 ~ 09-Feb-23
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD, . i ngfta] Mullfmeler 33461A MY53220076  EEL.BP. 03/0265 09-Feb-23
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD, - Digital Multimeter 33461A - MYG0024273 - EEL.BP. 05/0265 -Eeb23
KHWAENG PHATTHANAKAN, KHET SUAN LUANG, T ngrammabl.e Attenuator MAT-1070 62100114 EF-0009-22
BANGKOK. 10250 THAILAND. o : Condenser Microphone 4180 2977900 AA-1013-22°
K, . L Measuring Amplifier NA-42KAI 34560495 AA-3005-22
Audio Analyzer AVR-3360A  V744B6069 EF-0010-22
Location : - 2. This result of calibration was found accurate as shown on date and place of calibration for this cahbramd item only.
Ambient Temperature : (230 +3) °C 3. This certificate is traceable to the international system of unit maintained at : :
H 3% kP
Press!u'c - (1003 +3) ° 3.1 National Institute of Metrology (Thailand).
Relative Humidity : (500 £20) % ) 3 . .
3.2 Thailand Institute of Scientific and Technological Research (TISTR).
Received Date : 24 JANUARY 2023
Calibration Date : 26 JANUARY 2023
Date of Issue : 27 JANUARY 2023
Calibrated by : o Nathakorn Pisutpaisan

Approved by : / W

( Thanakul Petchurai )

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

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

QF-TS12-04-04-020664 QF-TS12-04-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

FISHTREN SITHIPORN ASSOCIATES CO.LT SITHIPORN ASSOCIATES CO,LTD.,
Continuation of Calibration Certificate CALIBRATION LABORATORY

Cert. No. : ACC23009

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-‘HSI-TIS 1025
Job No. : VC66AC0031 Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-c ithiphorn.com http:// ithiphomcom  ©
Pages : 303 Cert. No. : ACL22231
Result of calibration : Pages : 1of3
. . .
Calibration Certificate
1. Sound pressure level Equipment : SOUND LEVEL METER
Specified sound Fy— Do - Manufacturer : RION
esoue lovel ure eviated Tolerance Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
pi . vel value value Uncenginty Timit Serial No.: 00472126/ 176915 / 88180
(@B) (@8) (dB) (dB) ID No.: RYG_FS0301
94 94.16 0.16 0.14 0.40
Condition As Found : GOOD
2. Frequency
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
Specified Measured | Deviated Tolerance 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
Frequency value value Uncertinty it KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
(Hz) (H2) (%) (%) (%) BANGKOK, 10250 THAILAND.
1000 1003.2 03 0.1 L0
Location : -
3. Total distorti Ambient Temperature : (230 £3) °C
3 tortion Pressure : (1013 23 ) kPa
Relative Humidity : (500 £20 ) %
Measured value (%) Uncertainty (%) Tolerance limit ( % ) e )
1. e
57 o1 30 Received Date : 03 OCTOBER 2022 RE
Calibration Date : 18-19 OCTOBER 2022
Date of Issue : 20 OCTOBER 2022
The reported uncertainty is based on a standard uncertainty multiplicd by coverage factor & =2 Calibrated by : Nathakom Pisutpaisan

or any value following calculati

ding a lavel of confid of i y 95 %

— ——— - End of Calibration Certificate

[
Approved by : / W .
<
)

( Thanakul Petchurai

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

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

QF-TS12-04-04-020664 QF-TS12-04-04-020664
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SITHIPOR N/ SITHIPORN ASSOCIATES CO.,LTD.
gssociates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL22231
JobNo. : VCE5AC0088
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2
The SLM had tests to Acoustical and Electrical signal tests
Standard Instruments,

For tests results of each iterns were made by observation of eac]

for sound level meter (SLM).
weighting with Anechoic chamber and Reference

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

Instrument Model Serial No.

‘Waveform Generator 33210A MY48017076

‘Waveform Generator 33511B MY52302742

Digital Mulfimeter 33461A MY53220104 EEL.BP. 04/0265 - 09-Feb-23
Digital Multimeter 33461A MY53220076  EEL.BP. 03/0265 * 09-Feb-23
Digital Multimeter 34461A MY60024273

Programmable Attenuator MAT-1070 62100114

Condenser Microphone 4180 2977900

Measuring Amplifier NA-42KAI 34560495

2. This result of calibration was found accurate as shown on date and place of calibration for thifs calibrated item only.
3. This certificate is traceable to the i

I system of unit maintained at :
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664

> Bl

SITH ! PvO RN SITHIPORN ASSOCIATES CO,LTD.
pesociates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL22231

Job No.
Pages
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Vahie Deviation . Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 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 clectrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 9.9
C - weight 16.7
Flat 22.5

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

Frequency Deviation from varions frequency weighting response curve (dB)
(Hz) R . Acceptance
Flat C- t An t
. weig weigh N
125 -7.6 -1.6 1.3 +1.5
1000 0.5 0.5 0.5 £1.0
8000 -5.1 -5.1 -5.1 +5.0

QF-TS12-04-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate
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ummary of men; It ;
Maximum-permitted
Parameter

uncertainty of
asurement (dB)

1. Absolute sensitivity

2, Self-generated noise

3. Acoustical signal tests of fie ighting:

125 Hz

1000 Hz

8000 Hz

4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz

AAURI ANENEN I N

For >4 kHz to 10kHz

For > 10 kHz to 20 kHz

QF-T812-04-04-020664

5. Frequency and time weightings at 1 kHz v R 02

6. Long - term stability v - 0.1

7. Level linearity on the reference level range v - 0.2

8. Level linearity including the Jevel range control v - 0.2

9. Tone burst response ) v - 0.2 5 0,
10. Peak C sound level 4 - 02 Lo 035
11. Overload indication v 02 |- 0.25
12. High level stability v 0 | 0.1

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

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

Cert. No. : ACL22231
Jab No. : VC65AC0088
Pages : S5of8

Frequency Deviation from various response curve (dB)
(H2) Flat C-weight A~Weight Acceptance
Limits
63 -0.1 -0.1 -0.1 +2.0
125 0.0 0.0 0.1 1.5
250 0.0 0.1 -0.1 +1.§
500 0.0 0.0 -0.1 £1.5
1000 0.0 0.0 0.0 1.0
2000 0.0 0.0 0.0 2.0
4000 0.0 0.0 0.0 3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
‘Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 £0.2
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated |~ Acceptance
Frequency Value Valoe | Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial atfinal Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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7. Level linearity on the reference level range
Anticipated | Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 =11
136.0 136.0 0.0 1.1
135.0 135.0 0.0 =11
134.0 134.0 0.0 1.1
133.0 133.0 0.0 +1.1
132.0 131.9 -0.1 1.1
131.0 131.0 0.0 1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 *1.1
114.0 114.0 0.0 1.1
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 1.1
94.0 94.0 0.0 1.1
89.0 89.0 0.0 1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 1.1
59.0 39.0 0.0 +1.1
54.0 54.0 0.0 £1.1
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 +1.1
340 34.0 0.0 +1.1
30.0 30.0 0.0 +1.1
29.0 29.0 0.0 1.1
28.0 28.0 0.0 +1.1
27.0 27.0 0.0 +1.1
26.0 259 -0.1 +1.1
25.0 249 0.1 1.1

QF-TS12-04-04-020664
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11. Overload indication

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

12. High level stability

SLM Display | SLM Display Deviated Acceptance
Frequency al initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

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

or any value ing it iding a lavel of

fidence of approximately 95 %

End of Calibration Certificate
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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)
Auto 94.0 94.0 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;-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 1.0;-25
200 800 128.0 128.0 0.0 +1.0
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 133.0 . 1330 0.0 -
One 136.4 136.4 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 -
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 135.4 135.1 0.3 2.0

QF-TS12-04-04-020664
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Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00472127 / 169440 / 72461
ID No.: RYG_FS0302
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

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

Location : -

Ambient Temperature : (230 £3) °C
Pressure : (1013 £3) kPa
Relative Humidity : (50,0 £20) %
Received Date : 06 JULY 2022
Calibration Date : 11-18 JULY 2022

Date of Issue : 19 JULY 2022

Calibrated by : Nathakorn Pisutpaisan

s

( Thanakul Petchurai )

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.

QF-TS12-04-04-020664
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Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (201
The SLM had tests to Acoustical and Electrical signal tests of:
Standard Instruments. :

meter (SLM).
rechoic chamber and Reference

For tests results of each items were made by observation of each Instrument

Condition of this result of calibration :

1. Reference Standard Instruments : .
Instrument odel Serial No. Dug Date
‘Waveform Generator 33210A MY48017076 . 04wfi~‘e‘b—23
‘Waveform Generator 33511B MY52302742 04-Feb-23
Digital Multimeter 334614 MY53220104 265 09-Feb-23
Digital Multimeter 33461A MY53220076  EEL.BP.03/0265 - 09-Feb-23
Digjtal Multimeter 34461A MY60024273  EEL.BP.05/0265. " 09
Programmable Attenuator MAT-1070 62100114 ( . 07Feb-23
Condenser Microphone 4180 2977900 T 24-Feb-23
Measuring Amplifier NA-42KAI 34560495 22-Feb-23

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

3.1 National Institute of Metrology (Thailand). R

3.2 Thailand Institute of Scientific and Technological Research (TiSTR)

QF-TS12-04-04-020664
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Result of calibration :

1. Absolute sensitivity

Reference Measiired ; -} Acceptance
Acoustic Signal Valve | Deviation Limit
(dB) (dB) - '~ (dB) (dB)
93.9 (93.95) 93.9 0.0 03

2. Sclf-generated noise
2.1 Normal test

Measured Value
(dB)
17.3

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

Frequency Measured value
Weighting (dB)
A - weight 12.0
C - weight 18.1
Flat 23.9

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)
(H2) Flat Coweight | A-weight Acceptance
Limits
125 0.0 0.0 0.1 ©xLS
1000 -0.1 -0.1 -0.1 +1.0
8000 0.4 0.4 0.5 +5.0

QF-TS12-04-04-020664
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m) y easurement Result ;

-permitted

Parameter uncertainty of

1. Absolute sensitivity v
2. Self-generated noise v
3. A tical signal tests of ighting;
125 Hz 4
1000 Hz v
8000 Hz v
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v
For >4 kHz to 10 kHz v

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

{ENANANERANENENE
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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) . Voo ] Acceptance
Flat C-weight A-weight Limits
63 0.0 0.1 01 b 2.0
125 0.0 0.1 0.0 T
250 0.0 0.0 0.0 . +1.5
500 0.0 0.0 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0

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

Measured Deviated Acceplance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 +0.2
Flat 94.0 .00 +0.2
5.2 Time weighting at 1 kHz g
Measured |- Deviated |- Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 +0.1

6. Long - term stability

SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 =03

QF-TS12-04-04-020664
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7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 =11
136.0 136.0 00 =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 1320 0.0 +1.1
131.0 131.0 0.0 + 1.1
129.0 129.0 0.0 +1.1
124.0 1240 0.0 £ 1.1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 =1.1
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 + L1
94.0 940 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 _*11
59.0 59.0 0.0 +1.1
54.0 53.9 0.1 +1.1
49.0 48.9 -0.1 +1.1
44.0 439 -0.1 +1.1
39.0 389 0.1 +1.1
34.0 33.9 -0.1 +1.1
30.0 30.0 0.0 1.1
29.0 29.0 0.0 +1.1
23.0 28.0 0.0 1.1
27.0 27.0 0.0 +1.1
26.0 26.0 0.0 1.1
25.0 25.0 0.0 1.1

QF-TS12-04-04-020664
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11. Overload indication

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

12. High level stability

SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

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

alavel of

or any value of approximately 95 %

—_— End of Calibration Certificate ———ee

QF-TS12-04-04-020664
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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)
Auto 94.0 94.0 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;-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
2 8 108.0 108.0 0.0 15;-5.0
Slow
200 800 127.6 127.6 0.0 1.0
0.25 1 99.0 98.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptancé
in Value Value, Lepeak| Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 1364 136.0 -04 +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 -
Positive half cycle 1354 135.2 -0.2 +2.0
Negative half cycle 1354 135.2 0.2 %20

QF-TS12-04-04-020664
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 00623387 / 198634 / 26415

1D No.: -

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

Relative Humidity : (500 £20) %

,“‘XTCNL DATE .. L’/{"/05

28 SEPTEMBER 2022
12-17 OCTOBER 2022
18 OCTOBER 2022

Received Date :
Calibration Date :
Date of Issue :

Calibrated by : Nathakom Pisutpaisan

T

{ Thanakul Petchurai

Approved by :

‘This certificate is issued in a ce with the of ISO/IEC 17025 standard, may not be reproduced

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

QF-TS12-04-04-020664
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Pages i 20f8
Calibration Procedure : CP-AC-01
Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (20; eter (SLM).

The SLM had tests to Acoustical and Electrical signal tests o choic chamber and Reference
Standard Instruments.

For tests results of each items were made by observation of A i LMs display.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instryment Model Serial No.
‘Waveform Generator 33210A MY48017076
‘Waveform Generator 33511B MY52302742
Digital Multimeter 33461A MY53220104
Digital Multimeter 33461A MY53220076
Digital Multimeter 34461A MY60024273
Progremmable Attenuator MAT-1070 62100114
Condenser Microphone 4180 2977900
Measuring Amplifier NA-42KAT 34560495

2. This result of calibration was found accurate as shown on date and place of calibration for this ibrated item only.
3. This certificate is traceable to the international system of unit maintained at : ) 8
3.1 National Institute of Metrology (Thailand).

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

QF-TS12-04-04-020664
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Result of calibration :
1. Absolute sensitivity X
Reference Measured | ) Acceptance
Acoustic Signal Value - Deviuﬁon Limit
(eB) (B) | () | (@)
93.9 (93.95) 93.9 0.0 203
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 Measured value
Weighting (dB)
A - weight 1.6
C - weight 17.7
Flat 235

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat Coweight | Acweight Acceptance
Limits
125 0.2 0.1 0.2 1.5
1000 0.0 0.0 0.0 +1.0
8000 0.4 0.5 0.5 +5.0

QF-TS12-04-04-020664
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Summary of Measurement Result :

Maximum-permitted

Parameter uncertainty of
measurement (dB)
1. Absolute sensitivity v
2. Self-generated noise 4
3. Acoustical signal tests of freqr ighting;
125 Hz v
1000 Hz v
8000 Hz v
4. Electrical signal tests of
For 10 Hz to 4 kiHz v
For>4kHz o 10kHz v
For > 10 kHz to 20 kHz

5. Frequency and time weightings at 1 kHz

6. Long - term stability

7. Level linearity on the reference level range

8. Leve] linearity including the level range control

9. Tone burst response

10. Peak C sound level

ANENENANENENANE

11. Overload indication

02

12. High level stability

QF-TS812-04-04-020664
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4. Electrical signal tests of frequency weightings
‘Weighting network response with relative to | kHz. ~

Frequency Deviation from various £ requer response curve (dB)
(Hz) . .o f ot Acceptance
Flat C-weight A"f"?‘gh‘,> Limits
63 0.0 0.1 00 420
125 0.0 0.0 00 b S
250 0.0 0.0 0.0 _#15
500 0.0 0.0 -0.1 i © 15
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 2.0
4000 0.0 0.0 0.0 3.0
8000 0.0 0.1 0.1 +5.0

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

Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 B
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz R
Measured | . Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.1
Leq 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) (48) (dB) (aB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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7. Level linearity on the reference level range
Anticipated | Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +1.1
136.0 136.0 0.0 1.1
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 1.1
133.0 132.9 0.1 £1.1
132.0 131.9 0.1 +1.]
131.0 130.9 0.1 1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 *1.1
99.0 99.0 0.0 1.1
94.0 94.0 0.0 £1.1
89.0 89.0 0.0 1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 1.1
74.0 74.0 0.0 *1.1
69.0 69.0 0.0 1.1
64.0 64.0 0.0 *1.1
59.0 59.0 00 £11
54.0 54.0 0.0 1.1
49.0 49.0 0.0 1.1
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 +1.1
34.0 34.0 0.0 +1.1
30.0 30.0 0.0 1.1
29.0 29.0 0.0 +1.]
28.0 28.1 0.1 +1.1
27.0 27.1 0.1 +1.1
26.0 26.1 0.1 +1.1
25.0 25.1 0.1 +1.]

QF-TS12-04-04-020664
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11. Overload indication

Cert. No. : ACL2222¢
Job No. : VC65AC0086
Pages : §of§

Cert. No. : ACL22226
JobNo. : VC65AC0086
Pages : 7of8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Valwe Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticiptted | Measured Deviated | Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) - (dB)
0.25 1 108.0 107.9 0.1 15,50
Fast 2 8 117.0 117.0 0.0 1.0;25
200 800 134.0 134.0 0.0 +1.0
2 8 108.0 108.0 0.0 5;-5.0
Slow
200 800 127.6 127.6 0.0 =1.0
0.25 1 99.0 98.9 -0.1 15;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-25
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated | Measured Deviated | Acceptance
in Value Value, Lepeak| Value Limits
test signal (dB) (aB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 136.4 1358 0.6 £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 -
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 135.4 135.2 -0.2 +2.0

QF-TS12-04-04-020664

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY
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Calibration Certificate

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
The reported uncerainty i

is based on a standard uncertainty multiplied by covcrage factor k =2

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

QF-TS12-04-04-020664

End of Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 00623390 / 198637 /26418

ID No.: -

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 : : veooe  halor, (P {

Ambient Temperature : (230=3) °C B

Pressure : (1013 £3) kPa

Relative Humidity : (500 =20 ) %

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

28 SEPTEMBER 2022
12-17 OCTOBER 2022
18 OCTOBER 2022

Nathakomn Pisutpaisan

T A

Thanakul Petchurai

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

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

i
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
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Continuation of Calibration Certificate
Cert. No. : ACL22229
JobNo. : VC6SAC0086
Pages i 20f8

Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by based on [EC-61672-3 (20!
The SLM had tests to Acoustical and Electrical signal tests of
Standard Instruments.
For tests results of each items were made by observation of éach Instrument.

1 meter (SLM).
choic chamber and Reference

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

Instrument Model Serial No.
‘Waveform Generator 33210A MY48017076
‘Waveform Generator 33511B MY52302742
Digital Multimeter 33461A MY53220104
Digital Multimeter 33461A MY53220076
Digital Multimeter 34461A MY 60024273
Programmable Attenuator MAT-1070 62100114
Condenser Microphone 4180 2977900
Measuring Amplifier NA-42KAl 34560495

2. This result of calibration was found accurate as shown on date and place of calibration for' s ahb qdiicm only.
3. This certificate is traceable to the i ional system of unit maintained at : -
3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Rémbh G]SI'&). " o

QF-TS12-04-04-020664

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22229
Job No. C65AC0086
Pages : 40f8
Result of calibration :
1. Absolute sensitivity
Reference Measured S Acceplance
Acoustic Signal Value - Deviation Limit
(dB) (aB). . o] (dB) (dBy
93.9 (93.95) 93.9 00 - . 40.3
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 devici:.

Frequency Measured value
Weighting (dB)
A - weight 10.8
C - weight 17.3
Flat 23.1

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

Frequency Deviation from v frequency) weighting response curve (dB)
(Hz) Flat Coweight [, Arweight Acceptance
o i Limits
125 0.2 0.2 0.2 +1.5
1000 0.0 0.0 0.0 +1.0
8000 0.4 0.5 0.5 +5.0

QF-TS$12-04-04-020664
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associates CALIBRATION LABORATORY

Continuation of Calibration Certificate
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Cert. No. : ACL22229
Job No. : VC65AC0086
Pages : 3of8

Summary of Measurement Result :

Maximum-permitted
Parameter uncertainty of

_ measurement (dB)

1. Absolute sensitivity

2. Self-generated noise v
3. Acoustical signal tests of frequency weighti
125 Hz v
1000 Hz v
8000 Hz v
4. ical signal tests of freq veighti
For 10 Hz 1o 4 kHe v
For > 4 kHz to 10 kHz 4
For > 10 kHz to 20 kHz - -
5. Frequency and time weightings at 1 kHz v -
6. Long - term stability 4 -
7. Level linearity on the reference level range v -
8. Level linearity including the level range control v -
9. Tone burst response v -
10. Peak C sound level v - i B
11. Overload indication v 02 .. 025
12. High level stability N ol ] 0.1

QF-TS12-04-04-020664
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SIT H | POB N/; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22229
Job No. : VC65AC0086
Pages : Sof8
4, Electrical signal tests of frequency weightings
‘Weighting network response with relative to 1 kHz,

Frequency Deviation from various eighting response curve (dB)
(12) Flat C-weight Acc??tmce
Lirnits

63 0.0 0.1 £2.0
125 0.0 0.0 215,
250 0.0 0.0 £1.5

500 0.0 0.0 =15
1000 0.0 0.0 £1.0
2000 0.0 0.0 2,0
4000 0.0 0.0 3.0
8000 0.0 0.1 0.1 450

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

Measured Deviated Acceptance

Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 00 "

C - weight 94.0 0.0 0.2

Flat 94.0 00 .| *02

5.2 Time weighting at 1 kHz

| Acceptance

Measured
Frequency Value Limits
Weighting (dB) (dB)
Fast 94.0 -
Slow 94.0 =0.1
Leq 94.0 +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

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
pesociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22229
Job No. : VC65AC0086
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 CUxLD
136.0 136.0 0.0 11
135.0 135.0 0.0 £11
134.0 134.0 0.0 £11
133.0 133.0 0.0 11
132.0 1320 0.0 1.1
131.0 131.0 0.0 £11
129.0 129.0 0.0 +1.1
124.0 . 124.0 0.0 £1.1
119.0 119.0 0.0 +1.1
1140 114.0 0.0 1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 +1,1
99.0 99.0 0.0 £1.1
94.0 94.0 0.0 £11
89.0 89.0 0.0 £1.1
34.0 840 0.0 +1.1
79.0 79.0 0.0 1.1
74.0 74,1 0.1 £1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.1 0.1 +11
54.0 540 0.0 +1.1
49.0 49.0 0.0 £1]
44.0 44.0 0.0 £11
39.0 39.0 0.0 £1.]
34.0 34.0 0.0 £1.1
30.0 30.0 0.0 £1.1
29.0 29.1 0.1 £1.1
28.0 28.0 0.0 +1,1
27.0 27.1 0.1 +1.1
26.0 26.1 0.1 411
25.0 25.1 0.1 +1.1

QF-TS$12-04-04-020664
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Continuation of Calibration Certificate

Cert. No. : ACL22229
Job No. : VC65AC0086
Pages : 8of8

11. Overload indication

Measured value (dB ) Deviated Acceptance
Positive Negative Value 1 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 ding a lavel of confid of ap i 1y 95 %

End of Calibration Certificate

QF-TS12-04-04-020664
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Cert. No. : ACL22229
Job No. : YC65AC0086

Pages : 7of8
8. Level linearity including the level range control
Anticipated | Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) | (dB) .{(dB)
Auto 94.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
025 1 108.0 107.9 0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.0 0.0 +1.0
2 8 108.0 108.0 0.0 1.5;-5.0
Slow
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
200 800 128.0 128.0 0.0 +.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak| Value Limits
test signal (dB) (dB) (aB) (dB)
Continuous 133.0 133.0 0.0 -
One 136.4 1364 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 -
Positive half cycle 1354 135.2 -0.2 #2.0
Negative half cycle 1354 1352 -0.2 £2.0

QF-TS12-04-04-020664

SITHIPORN ASSOCIATES CO,LTD.
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Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00572561 / 170398 / 72899
ID No.: RYG_FS0300
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 : - - m-«m—m—-./;w, s
e [
Ambient Temperature (230 £3) °C BY . Portens ? E
Pressure : (1013 £3 ) kPa {
Relative Humidity : (500 20 ) % OVED BY . E
i
Received Date : 06 JULY 2022 i
Calibration Date : 11-18 JULY 20622
Date of Issue : 19 JULY 2022
Calibrated by : Nathakom Pisutpaisan
Approved by :

7”%%

( Thanakul Petchurai

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

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

QF-TS12-04-04-020664
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associates .- CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL22161
JobNo. : VC65AC0069
Pages 1 20f8

Calibration Procedure : CP-AC-0]

Calibration Method :

This equipment was calibrated by based on JEC-61672-3 (2!
The SLM had tests to Acoustical and Electrical signal tests of frequen
Standard Instruments.
For tests results of each items were made by observation of ¢ac!

Condition of this result of calibration :

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

1. Reference Standard Instruments :

Instrument Model Serial No. . Diie Date
‘Waveform Generator 33210A MY48017076 04-Féb-23
‘Waveform Generator 33511B MY52302742 04-Feb-23
Digital Multimeter 33461A MY53220104

Digital Multimeter 33461A MY53220076

Digital Multimeter 34461A MY60024273

Programmable Attenuator MAT-1070 62100114

Condenser Microphone 4180 2977900

Measuring Amplifier NA-42KAI 34560495

2. This result of calibration was found accurate as shown on date and place of calibration fc

3. This certificate is traceable to the i ional system of unit maintained at : :
3.1 National Institute of Metrology (Thailand). s
3.2 Thailand Institute of Scientific and Technological Rosearch (Tlsm), X

QF-TS12-04-04-020664

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL22161
JobNo. : VC65ACO069
Pages : 4of8

Result of calibration :

1. Absolute sensitivity

Reference Measured |~ Acceptance

Acoustic Signal Value " Deviation Limit
(dB) (dB) -} -(dB) (dB)
93.9 (93.95) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
16.2

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

Frequency Measured value
Weighting (dB)
A - weight 12.0
C - weight 18.3
Flat 24.2

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

Frequency Deviation from various freqiiency weighting response curve (dB)
(Hz) Flat C-weight = | 'A—weig}lt Acc-ept-ance
3 g Limits
125 0.4 0.4 0.4 +1.5
1000 0.0 0.0 0.0 +1.0
8000 0.4 0.5 0.5 £5.0

QF-TS12-04-04-020664
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Cert. No. : ACL22161
Job No. : VC65AC0069
Pages : 3of8

ummary urement Result :
-permitted
Parameter uncertainty of
easurement (dB)
1. Absolute sensitivity v " NA
2. Self-generated noise v - _N/A
3. A ical signal tests of fi ightings
125 Hz v - 0.3
1000 Hz v - 0.3
8000 Hz v - 03
4. Electrical signal tests of freq igh
For 10 Hz 1o 4kHz v - 0.3
For > 4 kHz to 10 kHz v - 0.3
For > 10kHz 10 20 kHz - - -
5. Frequency and time weightings at 1 kHz v - 0.2
6. Long - term stability v - 0.1
7. Level linearity on the reference level range v - 0.2
8. Level linearity including the level range control v - 0.2
9. Tone burst response v - 0.2
10, Peak C sound level v - 02
11. Overload indication v = 02
12. High level stability ; 0.1

QF-TS12-04-04-020664
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Continuation-of Calibration Certificate

Cert. No. : ACL22161
Job No. : VC65AC0069
Pages  : 5of8
4. Electrical signal tests of frequency weightings
‘Weighting network response with relative to 1 kHz.

Frequency Deviation from various frei ighting response curve (dB)
(Hz) Flat Coweight | A-weight Aoceptance
e Limits
63 0.1 0.0 S0 L0
125 0.0 0.0 00 £1.5
250 0.0 0.0 0.0 L, LS
500 0.0 0.0 0.0 *1.5
1000 0.0 0.0 0.0 £1.0
2000 0.0 0.0 0.0 2.0
4000 0.0 0.0 0.0 +3.0 .
8000 0.0 0.1 0.1 +5.0

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

Measured Deviated Acceptance

Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -

C - weight 94.0 0.0 0.2

Flat 94.0 0.0 +0.2

5.2 Time weighting at 1 kHz

Measured Deviated Acceptance

Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 £0.1

6. Long - term stability

SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

Cert. No. : ACL22161
Job No. : VC65AC0069
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 00 £1.1
136.0 136.0 0.0 £1.1
135.0 135.0 0.0 =11
134.0 134.0 0.0 1.1
133.0 133.0 0.0 =1.]
132.0 132.0 0.0 =1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 *1.1
114.0 114.0 0.0 £1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 + 1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 1.1
84.0 84.0 0.0 +11
79.0 79.0 0.0 *1.1
74.0 74.0 0.0 +11
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 *1.1
54.0 53.9 0.1 1.1
49.0 490 0.0 +1.1
44.0 44.0 0.0 £1.1
39.0 390 0.0 1.1
34.0 34.0 0.0 + 1.1
30.0 29.9 -0.1 +1.1
29.0 289 -0.1 + 1.1
28.0 27.9 -0.1 +1.1
270 269 -0.1 1.1
26.0 259 -0.1 + 1.1
25.0 24.9 -0.1 +1.1

QF-TS12-04-04-020664

— 27/

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
gerociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

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

Continuation of Calibration Certificate

Cert. No. : ACL22161
JobNo. : VC65AC0069
Pages : 70f8

8. Level linearity including the level range controf

Anticipated | Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) . (dB) (dB)
Auto 94.0 94.0 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;-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
2 8 108.0 108.0 0.0 1.5;-5.0
Slow
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
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 133.0 133.0 0.0 -
One 1364 ~ 1360 -0.4 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 -
Positive half cycle 1354 135.2 -0.2 *2.0
Negative half cycle 135.4 135.2 -0.2 2.0

Cert. No. : ACL22161
JobNo. : VC65AC0069
Pages : Bof8

11. Overload indication

Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) {dB)
89.7 89.5 -0.2 %15

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 factork =2

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

e End of Calibration Certificate

QF-T$12-04-04-020664
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 00472130/ 157774 /72464

ID No.: RYG_FS0303

Condition As Found : GOOD

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

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

Location : -

Ambient Temperature : (230 £3) °C
Pressure ¢ (1013 £3) kPa
Relative Humidity : (500 £20 ) %
Received Date : 06 JULY 2022
Calibration Date : 11-18 JULY 2022

Date of Issue : 19 JULY 2022

Calibrated by : Nathakorn Pisutpaisan
Approved by : 7 mv
{ Thanakul Petchurai )

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

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

Cert. No. : ACL22159
JobNo. : VC65AC0069
Pages 1 20f8

Calibration Procedure : CP-AC-01

Calibration Method : :
This equipment was calibrated by based on IEC-61672-3 (2di 3)
The SLM had tests to Acoustical and Electrical signal tests of qu
Standard Instruments. Lo
For tests results of each items were made by observation of each Iristr

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert.No,. " DieDate
‘Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
Waveform Generator 33511B MY52302742 EF-0008-22  04-Feb-23
Digital Multimeter 33461A MY53220104  EEL.BP.04/0265  09-Feb-23
Digital Multimeter 33461A MY53220076  EEL.BP.03/0265 - 09-Feb-23
Digital Multimeter 34461A MY60024273  EEL.BP.05/0265 . 09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-000022  07-Feb23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAT 34560495 AA-300522 - 22-Feb-23

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

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

QF-TS12-04-04-020664
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Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 93.9 0.0 £0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
234

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

Frequency Measured value
Weighting (dB}
A - weight 154
C - weight 21.0
Flat 26.9

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

Frequency Deviation from various ffequericy weighting response curve (dB)
(Hz) Flat Coweight | A-weight Acceplance
N Limits
125 0.0 0.0 0.0 *1.5
1000 -0.1 -0.1 -0.1 +1.0
8000 0.3 -0.2 -0.2 +5.0

QF-TS12-04-04-020664
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1t ;
g ¥ permitted
Parameter . ! ; uncertainty of
ke : (dB) ' measurement (dB)
1. Absolute sensitivity vo[Ee] a2 S NA
2. Self-generated noise - v - |02 CN/A
3. Acoustical signal fests of freq ightings i
125 Hz v - 0.3
1000 Hz v - 03
8000 Hz 4 - 0.3
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3
For > 4 kHz to 10 kHz v : 03
For > 10 kiHz to 20 kHz - - -
5. Frequency and time weightings at 1 kHz v - 0.2
6. Long - term stability v - 0.1
7. Level linearity on the reférence level range v - 0.2
8. Level linearity including the level range control v - 0.2 .
9. Tone burst response 4 - 0.2
10. Peak C sound level v - 02
11. Overload indication v ol - 0.2
12. High level stability C - 0.1

QF-TS12-04-04-020664
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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) . T Acceptance
Flat C-weight A—welg)l( Limits
63 0.1 02 01 - | 20
125 -0.1 0.0 -0.1 £1.5
250 0.0 0.0 -0.1 +1.5
500 0.0 0.0 -0.1 *1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 2.0
4000 0.0 0.0 0.0 3.0 .
8000 0.0 0.0 0.0 5.0

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

Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (48) (d4B)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 *02
Flat 93.9 0.0 +02
5.2 Time weighting at 1 kHz
Measured | Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 93.9 0.0 +0.1
Leq 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 93.9 94.0 0.1 +0.3

QF-TS12-04-04-020664

- 2L/




SITH | f’O R N; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

§ ITHIPOR N/; SITHIPORN ASSOCIATES CO,LTD.
assoctates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22159
Job No. : VC65AC0069

Pages : 6of8
7. Level linearity on the reference level range
Anticipated Measured Deviated Acceptance

Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.1 0.1 +1.1

136.0 136.1 0.1 *1.1

135.0 135.1 0.1 +1.1

134.0 134.1 0.1 +1.1

133.0 133.0 0.0 +1.1

132.0 132.0 0.0 +1.1

131.0 131.0 0.0 +1.1

129.0 129.1 0.1 * 1.1

124.0 124.0 0.0 +1.1

119.0 119.1 0.1 =1.]

114.0 114.1 0.1 1.1

109.0 109.1 0.1 =1.1

104.0 104.1 0.1 £1.1

99.0 99.1 0.1 +1.1

94.0 94.0 0.0 +1.]

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 =11

59.0 59.0 0.0 +1.1

54.0 54.0 0.0 =11

49.0 49.0 0.0 +1.1

44.0 44.0 0.0 1.1

39.0 39.0 0.0 1.1

34.0 34.0 0.0 +1.1

30.0 30.0 0.0 =1.1

29.0 29.0 0.0 +1.1

28.0 28.0 0.0 =11

27.0 26.9 -0.1 +1.1

26.0 26.0 0.0 1.1

250 25.0 0.0 +1.1

F-TS12-04-04-020664
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11. Overload indication

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

12. High level stability

SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

orany value following calculation,providing 2 lavel of confidence of approximately 95 %

End of Calibration Certificate
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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)
Auto 94.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated
duration, Tb Cycle Value Value Value
Weighting | (ms) (d8) (4B) (dB)
0.25 1 108.0 107.9 -0.1
Fast 2 8 117.0 116.9 0.1
200 800 134.0 134.0 0.0
Siow 2 8 108.0 108.0 0.0
200 800 127.6 127.6 0.0
0.25 1 99.0 98.8 -0.2
SEL 2 8 108.0 108.0 0.0
200 800 128.0 128.0 0.0
10. Peak C sound level
Number of cycle Anticipated | Measured Deviated | Acceptance
in Value Value, Lcpeak| Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 1364 135.6 -0.8 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 -
Positive half cycle 1354 135.1 -0.3 2.0
Negative half cycle 1354 135.1 -0.3 2.0

QF-TS12-04-04-020664
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Calibration Certificate
Equipment ; SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00873057 /171591 / 73333
1D No.: RYG_FS0381
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO,,LTD.

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

Location : -

Ambient Temperature : (230 %3) °C
Pressure : (1013 £3) kPa
Relative Humidity : (500 £20 ) %
Received Date : 22 AUGUST 2022

Calibration Date : 26-31 AUGUST 2022
Date of Issue : 02 SEPTEMBER 2022

Calibrated by : Nathakorn Pisutpaisan

7Ll

{ Thbanakul Petchurai

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.

QF-TS12-04-04-020664
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Calibration Procedure : CP-AC-01

Calibration Methed :
This equipment was calibrated by based on IEC-61672-3 (201
The SLM had tests to Acoustical and Electrical signal tests
Standard Instruments.

For tests results of each iterns were made by observation of each Ins

Condition of this result of calibration :

1. Reference Standard Instruments :
- Instrument Model Serial No.
‘Waveform Generator 33210A MY48017076
‘Waveform Generator 33511B MY52302742
Digital Multimeter 33461A MY53220104  EEL.BP. ¢
Digital Multimeter 33461A MY53220076  EEL.BP. 93/02‘63
Digital Multimeter 34461A MY60024273 08
Programmable Attenuator MAT-1070 62100114 07-Feb-23
Condenser Microphone 4180 2977900 <17 24-Feb-23
Measuring Amplifier NA-42KAI 34560495 . 22Feb23

2. This result of calibration was found accurate as shown on date and place of calibration for thpsoahhmted itera only.
3. This certificate is traceable to the i d : i
3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of ific and Technological R

1 system of unit

at:

h (TISTR):

QF-TS12-04-04-020664
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Result of calibration :
1. Absolute sensitivity :
Reference Measured - Acceptance
Acoustic Signal Valqé .. Deviation Limit
(aB) (aB) |- (aB) | (dB)
93.9 (93.95) 93.9 0.0, +0.3

2. Self-generated noise
2,1 Normal test

Measured Value
(dB)
154

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

Frequency Measured value
Weighting (dB)
A - weight 12.0
C - weight 18.3
Flat 24.0

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

Frequency Deviation from variots frequency weighting response curve (dB)
i) Flat Coweight | A-weight Acceptance
e Limits
125 0.2 0.2 0.2 +1.5
1000 0.0 0.0 0.0 +1.0
8000 0.2 0.2 0.2 3.0

QF-TS12-04-04-020664
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Summary of M. ent Result ;
e rlalnty Maximum-permitted
Parameter L uncertainty of

measurement (dB)

1. Absolute sensitivity 4
2. Self-generated noise v
3. Acoustical signal tests of frequency weightings
125 He. v
1000 Hz v
8000 Hz v
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v
For >4 kHz to 10 kHz v
For> 10 kHz to 20 kHz - - -
5. Frequency and time weightings at 1 kHz v - 0.2
6. Long - term stability v - 0.1
7. Level linearity on the reference level range v - 0.2
3. Level linearity including the level range control v - 0.2
9. Tone burst response v - 02,
10. Peak C sound level v - 02
11, Overload indication v 02
12. High level stability e 0.1

QF-TS812-04-04-020664
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4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Frequency Deviation from various fréquency hiting response curve (dB)

(Hz) Flat C-weight weight Acp?p',mcc

63 0.1 01 |01 | 2.0

125 0.1 0.0 0.1 1.5
250 0.0 0.0 -0.1 £1.5
500 0.0 00 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 45.0

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

Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 b
C - weight 94,0 0.0 +0.2
Flat 94.0 0.0 +02
5.2 Time weighting at 1 kHz
Measured | Devnated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display { SLM Display |  Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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7. Level linearity op the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (4B) (dB) (dB)
137.0 137.1 0.1 £1.1°
136.0 136.1 0.1 %11
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 £11
129.0 129.1 0.1 £11
124.0 124.1 0.1 £1.1
119.0 119.1 0.1 £1.1
114.0 114.1 0.1 +1.1
109.0 109.1 0.1 511
104.0 104.1 0.1 £1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 £1,]
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 %11
79.0 79.0 0.0 £1.1
74.0 74.0 0.0 £11
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 =11
39.0 39.0 0.0 £1,1
34.0 34.0 0.0 +1.1
30.0 29.9 0.1 =11
29.0 289 0.1 £1.1
28.0 28.0 0.0 =11
27.0 269 -0.1 411
26.0 25.9 0.1 £1.]
25.0 25.0 0.0 511

QF-TS12-04-04-020664
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11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.6 0.1 L5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

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

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

QF-TS12-04-04-020664
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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)
Auto 94.0 94.0 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) (d8) (dB) .
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.0 0.0 £1.0
Slow 2 8 108.0 108.0 0.0 15;-5.0
200 800 127.6 127.6 0.0 +1.0
025 1 99.0 98.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 +1.0 -
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 133.0 133.0 0.0
One 136.4 136.1 -0.3 43.0
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 -
Positive half cycle 1354 135.1 -0.3 +2.0
Negative half cycle 1354 135.1 -0.3 2.0

QF-TS12-04-04-020664
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 01073423 /169513 / 73684

ID No.: RYG_FS0386

Condition As Found : GOOD

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

BANGKOK, 10250 THAILAND,

Location :

Ambient Temperature : (230 £3 ) °C
Pressure : (1013 £3) kPa
Relative Humidity : (50,0 £20 ) %

Received Date :
Calibration Date :
Date of Issue :

22 AUGUST 2022
26-31 AUGUST 2022
02 SEPTEMBER 2022

Calibrated by :

Approved by :

Nathakon Pisutpaisan

Thanakul Petchurai

/m

1of8

This certificate is issued in accordance with the requirements of 1ISO/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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8. Level linearity including the level range control
Anticipated | Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) . (dB) (dB)
Auto 94.0 94.0 0.0 #1.1
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated ' | Acceptance
duration, Tb Cycle Value Value Valug ‘Li.mits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 108.0 0.0 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.1 0.1 +1.0
2 8 108.0 108.0 0.0 1.5;-5.0
Slow
200 800 127.6 127.6 0.0 +1.0:
0.25 1 99.0 98.9 0.1 15;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-25
200 800 128.0 128.1 0.1 L+
10. Peak C sound level
Numbser of cycle Anticipated Measured Deviated | Acceptance
in Value Value, Lopeak| Value Limits
test signal @) | (aB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 136.4 135.8 06 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 -
Positive half cycle 135.4 135.2 -0.2 +2.0
Negative half cycle 1354 135.2 -0.2 +2.0

QF-TS12-04-04-020664
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Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 7 Preamplifier NH-24
Serial No.: 01073608 /172153 / 85748
ID No.: RYG_FS0387
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 CIWBY L :
Pressure : (1013 £3) kPa WNeche Eore ‘;
Relative Humidity : (500 £20) % “SPROVED BY ( - ¥
! ¢ gl ¢ E
T HEXT CAL. DATE L. 4 hol 13 .
Received Date : 03 OCTOBER 2022 3
Calibration Date : 18-19 OCTOBER 2022
Date of Issue : 20 OCTOBER 2022
Calibrated by : Nathakorn Pisutpaisan
Approved by : W\
; . .
{ Thanakul Petchurai )
This certificate is issued in d: with the requi of ISOAEC 17025 standard, may not be reproduced

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

QF-TS12-04-04-020664
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11. Overload indication

Measured value (dB ) Deviated Acceptance
Positive Negative Valué Limits -
one-half cycle | one-half cycle (dB) - . (dB)
89.7 89.5 02 £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 ion,providing a lavel of d of approximately 95 %

End of Calibration Certificate
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Calibration Procedure : CP-AC-01
Calibration Method :

This equipment was calibrated by based 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-0007-22 04-Feb-23
Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104  EEL.BP.04/0265 09-Feb-23
Digital Multimeter 33461A MY53220076  EEL.BP.03/0265 09-Feb-23
Digital Multimeter 34461A MY60024273  EEL.BP. 05/0265 09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAI 34560495 AA-3005-22 22-Feb-23

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

3.1 National Instimute of Metrology (Thailand).

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

QF-TS12-04-04-020664
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Summary of Measurement Result :

permitted
Parameter uncertainty of
o measurement (dB)
1. Absolute sensitivity vl
. Self- d noise v
3.A tical signal tests of fi ightings
125 He v - 03
1000 Hz v - 03
8000 Hz v : 03
4. Electrical signal tests of frequency weightings
For 10 Hz 10 4 kHz v - 0.3
For>4kHz 10 10kHz v - 03
For > 10 kHz to 20 kHz - - -
5. Frequency and time weightings at 1 kHz v - 0.2
6. Long - term stability v - 0.1
7. Level linearity on the reference level range v - 0.2
8. Level linearity including the level range control v - 0.2
9. Tone burst response v - 0.2
10. Peak C sound level v - 02 .
11. Overload indication v - 02 0.25
12. High level stability v |- 0.1 0.]

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

Cert. No. : ACL22234
Job Ne. : VC65AC0088
Pages : 5of8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : . B Acceptance
Flat C-weight A-weight | | Limits
63 -0.1 0.1 01 2.0
125 -0.1 0.0 0.1 1.5
250 0.0 0.0 -0.1 £1.5
500 0.0 0.0 -0.1 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 *2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0

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

Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 0.2
Flat 94.0 0.0 . *02

5.2 Time weighting at 1 kHz

Measured Deviated Acceptance

Erequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.1
Leq 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) (a8)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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Result of calibration :
1. Absolute sensitivity
Reference Acceptance
Acoustic Signal © Limit
(dB) | (dB)
93.9 (93.95) 03

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
15.4

2.2 The microphone of the sound level meter was replaced by electrical signal iriput device:

Frequency Measured value
Weighting (dB)
A - weight 12.0
C - weight 18.1
Flat 23.8

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at 2 level of 84 dB

Frequency Deviation from yarjous frequency weighting response curve (dB)
(#z) Flat C-weight A-weight Acc?pl,mce
- Limits
125 0.4 0.3 0.4 * 15
1000 0.0 0.0 0.0 +1.0
8000 -1.0 09 0.9 5.0

QF-TS12-04-04-020664
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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 1370 00 £11
136.0 136.0 0.0 1.1
135.0 135.0 00 | %11
134.0 134.0 0.0 * 1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 +1.,1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 1.1
114.0 114.0 0.0 £1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 *1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.1 0.1 1.1
79.0 79.0 0.0 £11
74.0 74.1 0.1 1.1
69.0 69.0 0.0 *1.1
64.0 64.0 .00 + 11
59.0 59.1 Lol £11
54.0 54.0 .00 11
49.0 49.0 0.0 *1.1
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 + 1.1
34.0 34.0 0.0 £1.1
30.0 299 -0.1 £1.1
29.0 28.9 -0.1 +1.1
28.0 27.9 -0.1 +1.1
27.0 26.9 -0.1 +1.1
26.0 25.9 -0.1 £1.1
250 24.8 -0.2 + L1

QF-TS12-04-04-020664
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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)
Auto 94.0 94.0 090 ST T
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Accepiance
duration, Tb Cycle Value Value Value Limits
Weighting | (ms) (8) (dB) (48) (d8)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.0 0.0 +1.0
2 8 108.0 108.0 0.0 1.5;-50
Slow
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.1 0.1 +1.0
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 133.0 133.0 - 0.0 -
One 1364 1362 0.2 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 -
Positive half cycle 1354 -135.1 -0.3 +2.0
Negative half cycle 135.4 135.1 -0.3 £2.0

QF-TS12-04-04-020664
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 01173609 /172170 / 74021

ID No.: RYG_FS$0388

Condition As Found : GOOD

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

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

Location : -

Ambient Temperature : (230 %3) °C
Pressure : (1013 3 ) kPa
Relative Humidity : (500 20 ) %

Received Date :
Calibration Date :
Date of Issue :

03 OCTOBER 2022
18-19 OCTOBER 2022
20 OCTOBER 2022

Calibrated by : Nathakorn Pisutpaisan
—
Approved by : / /
¢ ~
( Thanakul Petchurai )
This certi is issued in d: with the requi of ISOZIEC 17025 standard, may not be reproduced

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

QF-T$12-04-04-020664

Cert. No. : ACL22234
JobNe. : VC65AC0088
Pages : 8of8

11. Overload indication

Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
119.6 89.7 -29.9 . #l5

12. High level stability

SLM Display | SLM Display Deviated Acéepmnoe
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 followi Iculati iding a lavel of confid: of

proxi 95%

End of Calibration Certificate

QF-TS12-04-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
peseciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

: ACL22235
: VC65AC0088
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based 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, Neo, Due Date
‘Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
‘Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MYS53220104  EEL.BP.04/0265 09-Feb-23
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0265 09-Feb-23
Digital Multimeter 34461A MY60024273 EEL.BP. 05/0265 09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAI 34560495 AA-3005-22 22-Feb-23

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated iterm 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 R h (TISTR).

QF-TS12-04-04-020664
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Summary of Measurement Result :

icertainty | Maximum-permitted
; uncertainty of
surement (dB)

Parameter

1. Absolute sensitivity v NA
2. Self-generated noise v - 0:2
3. Acoustical signal tests of frequency weighting: i
125 Hz v - 0.3
1000 Hz v - 0.3
8000 Hz v - 03
4. Electrical signal tests of frequency weightings
For 10 Hzto 4 klz v - 03
For >4 kHz to 10 kHz v - 0.3
For > 10 kHz to 20 kHz - - N
5. Frequency and time weightings at 1 kHz v - 0.2
6. Long - term stability 4 - 0.1
7. Level linearity on the reference level range v - 0.2
8. Level linearity i the level range control v - 0.2
9. Tone burst response v - 0.2
10. Peak C sound level 4 - 02 035
11. Overload indication v - b 02 . 025
12. High level stability v ¥ 0.1 0.1

P27
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Continuation of Calibration Certificate

Cert. No. : ACL22235

JobNo. : VC65AC0088

Pages : Sof8
4. Electrical signal tests of frequency weightings
‘Weighting network response with relative to 1 kHz.

Frequency Deviation from various f ighting response curve (dB)
(Hz) Flat Coweight | Aweight Acceptance
i Limits
63 -0.1 -0.1 0.1 2.0
125 0.0 0.0 0.0 £1.5
250 0.0 0.0 0.0 *1.5
500 0.0 0.0 0.0 *1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 +0.2
Flat 94.0 0,0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Vilue Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 £0.1
Leg 94.0 0.0 0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 0.3

QF-T812-04-04-020664
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Result of calibration :

1. Absolute sensitivity

Reference
Acoustic Signal
(dB)

93,9 (93.95)

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 Measured value
Weighting (dB)
A - weight 12.0
C - weight 180
Flat 23.7

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

Frequency Deviation from various frequency weighting response curve (dB)
(1) Flat Coweight | A-wieight Aceeptance
. Limits
125 0.2 0.2 0.3 +1.5
1000 0.0 0.0 0.0 =1.0
8000 -0.6 -0.5 -0.5 £5.0

QF-TS12-04-04-020664
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7. Level linearity on the reference level range
Anticipated Measured Deviated Acceplance

Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 £1.1
136.0 136.0 00 £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.]
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 £1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 £1.1
114.0 114.0 0.0 £1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 +1.]
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 £11
64.0 64.0 ~ 00 £1.]
59.0 59.0 0.0 +1.1
54.0 539 01 1.1
49.0 49.0 0.0 £1.
44.0 44.0 0.0 £ 1.1
39.0 389 0.1 £1.]
34.0 33.9 0.1 £1.1
30.0 29.9 0.1 +1.1
29.0 289 0.1 £1.1
28.0 27.9 0.1 +1.1
27.0 26.8 0.2 =11
26.0 25.8 0.2 £1.1
25.0 24.8 0.2 £ 1.1

QF-T$S12-04-04-020664
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8. Level linearity including the level range control

11. Overload indication
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits Measured value ( dB ) Deviated Acceptance
(dB) (dB) (dB) (dB) Positive Negative Value Limits
Auto 94.0 94.0 0.0 1.1 one-half cycle | one-half cycle (dB) (dB)
89.5 89.5 0.0 +1.5
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceptance 12. High level stability
duration, T Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB) SLM Display | SLM Display Deviated Acceptance
0.25 1 108.0 107.9 -0.1 1.5;-50 Frequency atinitial at final Value Limits
Fast 2 8 117.0 117.0 0.0 1.0;-25 Weighting (dB) (dB) (dB) (dB)
200 800 134.0 134.0 0.0 +1.0 . g 1370 1370 0.0 03
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 15;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-25
200 800 1230 1280 00 10 The reported uncertainty is based on a standard uncertainty multiplicd by coverage factor k =2

or any value £ ,providing a lavel of

fidence of approximately 95 %
10. Peak C sound level

End of Calibration Certificate

Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak| Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 136.4 135.6 -0.8 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 -
Positive half cycle 135.4 135.2 -0.2 +2.0
Negative half cycle 135.4 1352 0.2 2.0

QF-TS12-04-04-020664
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Calibration Certificate

Calibration Method :
Equipment : SOUND LEVEL METER This equipment was calibrated by based 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
Manufacturer : RION
Model NL-42/ Microphone UC-52 / Pre lifier NH-24 Standard Instroments.
: e UC- ream -
ode P P For tests results of each items were made by observation of each Instruments display and also with SLM's display.
Serial No.: 01173611/172173 /74023
H RYG_FS03 . . .
1D No.: G_Fs0350 Condition of this result of calibration :
1. Reference Standard Instruments
Instrument Model Serial No. Cert. No. -~ DueDate
Condition As Found : Goob Waveform Generator 332104 MY48017076 EF-000722  04-Feb-23
‘Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD. Digital Multimeter 33461A °  MYS3220104  EEL.BP.04/0265 09-Feb-23
104 P’HA”HANAKAN 40, PHATTHANAKAN ROAD, Digital Multimeter 33461A MY53220076  EEL.BP.03/0265 09-Feb-23
KIWAENG PHATTHANAKAN, KHET SUAN LUANG, Digital Mulfimeter 344614 MY60024273  EEL.BP.05/0265 09-Feb23
BANGKOK, 10250 THAILAND. Programmable Attenuator MAT-1070 62100114 EF-0009-22  07-Fcb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAl 34560495 AA-3005-22 22-Feb-23
Location : -
Ambient Temperature : (230 +3) °c 2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
Pressure : E 1013 £3 ; KPa 3. This certificate is traceable to the intemnational system of unit maintained at :
Relative Humidity : 50.0 20 %
elative Humidity ° 3.1 National Institute of Metrology (Thailand).
Received Date : 03 OCTOBER 2022 3.2 Thailand Institute of Scientific and Technological Research (TISTR).
Calibration Date : 18-19 OCTOBER 2022 [
Date of Issue : 20 OCTOBER 2022
Calibrated by : Nathakom Pisutpaisan
e
Approved by : M
/ < -
( Thanakul Petchurai )
This certi is issued in d with the requi: 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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Summary of Measurement Result :

Maximum-permitted
Parameter : uncertainty of
S : " “ieasurement (dB)
1. Absolute sensitivity v o N/A
2. Self-generated noise v - 102
3. A tical signal tests of fir ightings
125Hz v - 03
1000 Hz v - 0.3
8000 Hz v - 03
4, Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3
For >4 kHz to 10kHz v - 03
For > 10 kHz to 20 kHz - - -
5. Frequency and time weightings at 1 kHz v - 0.2
6. Long - term stability v - 0.1
7. Level linearity on the reference level range v - 0.2
8. Level linearity including the level range control v - 0.2 .
9. Tone burst response v - 0.2 C03
10. Peak C sound level v - 02 . 035
11. Overload indication v - 02 025
12. High level stability v - 0.1 0.1

QF-TS12-04-04-020664
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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)
(1z) Flat Cowelght | A-weight Aceeptance
Limits
63 0.1 0.0 00 L #20 .
125 0.0 0.0 0.0 i +1,5
250 0.0 0.0 0.0 1.5
500 0.0 0.1 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 £2,0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0

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

Measured Deviated Acceptance

Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 =02
5.2 Time weighting at 1 kHz
Measured Devisted | Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 *0.1

6. Long - term stability

SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3
QF-TS12-04-04-020664 ha A
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Result of calibration :

1. Absolute sensitivity

Reference
Acoustic Signal
(dB)
93.9 (93.95)

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
154

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

Frequency Measured value

Weighting (dB)

A - weight 12.0

C- weight . 181
Flat ' 23.9

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

Frequency Deviation from v; i eighting response curve (dB)
(1z) Flat Cweight | A-weight Aceeptence
T Limits
125 0.5 0.4 0.5 +1.5
1000 0.0 0.0 0.0 +1.0
8000 -0.2 -0.2 -0.1 +5.0

QF-TS12-04-04-020664
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Cert. No. : ACL22237
Job No. : VC65AC0088

Pages : 6of8
7. Level linearity on the reference level range
Anticipated | Measured Deviated "Acceptance

Value Value Valug Limits
(dB) (dB) (@) | (8B
137.0 137.0 sl
136.0 136.0 1.1
135.0 135.0 +1.1
134.0 1340 11
133.0 133.0 11
132.0 132.0 1.4
131.0 1310 + 1.1
129.0 129.0 +1.]
124.0 124.0 +1.1
119.0 119.0 +1.1
114.0 114.0 +1.1
109.0 109.0 + 1.1
104.0 104.0 +1.1
99.0 99.0 +1.1
94.0 94.0 +1.1
89.0 89.0 +1.1
84.0 84.0 *1.1
79.0 79.0 + 1.1
74.0 74.0 +1.1
69.0 69.0 +1.1
64.0 64.0 +1.1
59.0 59.0 +1.1
54.0 540 i1
49.0 49.0 + 1.1
44.0 44.0 =11
39.0 38.9 +1.1
34.0 33.9 +1.1
30.0 29.9 1.1
25.0 28.9 +1.1
28.0 279 +1.1
27.0 269 +1.1
26.0 25.9 +1.1
25.0 24.9 -0.1 +1.1

QF-TS812-04-04-020664
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Cert. No. : ACL22237
Job No. : VC65AC0088
Pages : 7of8
8. Level linearity including the level range control

Anticipated Measared Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 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;-5.0
Fast 2 8 117.0 117.0 0.0 1.0; 25
200 800 134.0 134.1 0.1 +1.0
2 8 108.0 108.0 0.0 1.5;-5.0
Slow
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2,5
200 800 128.0 128.0 0.0 +1,0

10. Pezk C sound level

Number of cycle Anticipated Measured Deviated Acceptance
in Value  |Value,Lepeak] — Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 1364 135.4 -1.0 *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 -
Positive half cycle 1354 135.2 -0.2 +2.0
Negative half cycle 1354 135.2 -0.2 i £2.0

QF-TS12-04-04-020664

SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-c com http:// horn.com c
Cert. No. : ACL23078
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL M.‘ETER

Manufacturer : RION

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

Serial No.: 00296515/ 179119 /87526

ID No.: RYG_FS0432

Condition As Found : GOOD

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

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

Location :

Ambient Temperature : (230 £3) °C
Pressure : (1013 £3) kPa
Relative Humidity : (500 £20 ) %
Received Date : 24 JANUARY 2023

Calibration Date :
Date of Issue :

25-26 JANUARY 2023
27 JANUARY 2023

Calibrated by : Nathakorn Pisutpaisan

a /5/%

( Thanakul Petchurai

Approved by :

This certi is issued in d: with the

of ISOAEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664

Cert. No. : ACL22237
Job No. : VC65AC0088
Pages : Bof8

11. Overload indication

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

12. High level stability

SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

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

or any value following lati iding a lavel of de of imately 95 %

End of Calibration Certificate

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
prsociates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23078
JobNo. : VC66AC0031
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :
‘This equipment was calibrated by based on IBC-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 :

!mm Model Serial No. Cert, No. Due Date
‘Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104 EEL.BP, 040265  09-Feb-23
Digital Multimeter 33461A MY53220076  EEL.BP.03/0265  09-Feb-23
Digital Multimeter 34461A MY60024273  EEL.BP.05/0265 09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAI 34560495 AA-3005-22 22-Feb-23

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 (o the intemational system of unit maintained at :

3.1 National Instituté of Metrology (Thailand).

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

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

Cert, No. : ACL23078
Job No. : VC66AC0031
Pages : 30f8

Summary of Measurement Result :

Maximum-permitted
Parameter uncertainty of

easurement (dB)

1. Absolute sensifivity v
2. Self-generated noise v
3. A tical signal fests of fre ightis
125 Hz, v
1000 Hz V-
8000 Hz v
4. Electrical signal tests of freq
For 10 Hz 10 4 kHz 4
For >4 kHz to 10 kHz v
For > 10 kHz t0 20 kHz

5. Frequency and time weightings at 1 kHz

6. Long - term stability

7. Level linearity on the reference level range

8. Level linearity including the level range control
9. Tone burst response

10. Peak C sound level

11. Overload indication

12. High level stability

NANANANENENENE

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

Cert. No. : ACL23078
Job No, : VC66AC0031

Pages : 50f8
4. Electrical signal tests of frequency weightings
‘Weighting network response with relative to 1 kHz.
Frequency Deviation from various freqy g response curve (dB)
H ! “- Acceptance
(1z) Flat C-weight pa
63 0.0 -0.1
125 0.0 0.1 X
250 0.0 0.0 0.0
500 0.0 0.1 0.0
1000 0.0 0.0 0.0
2000 0.0 0.1 0.0
4000 0.0 0.0 0.0
8000 0.0 0.1 0.1
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (4B) (dB) (4B) .

A - weight 94.0
C - weight 94.0
Flat ) 94.0

5.2 Time weighting at 1 kHz

Measured
Frequency Value
Weighting (dB)
Fast 94.0
Slow 94.0
Leq 94.0

6. Long - term stability

SLM Display | SLM Display [ Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +03

QF-TS12-04-04-020664

7 Bl

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
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Continuation of Calibration Certificate

Cert. No. : ACL23078
Job No. : VC66AC0631
Pages : 40f8

f

1. Absolute sensitivity

Reference Meaﬁ:é'
Acoustic Signal Va;’ -
(dB) (
93.9(93.95) - 93.9

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,

Frequency Measured value
Weighting (dB)
A - weight 11.6
C - weight 17.7
Flat 234

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

Frequency Deviation from
(B2) Flat C-weil Acc?pl?nu
¢ Limits
125 0.0 +1.5
1000 -0.1 -0.1 -0.1 +1.0
8000 -0.4 -0.3 -0.3 +5.0

QF-TS12-04-04-020664 )
= .

SITH I PORN; SITHIPORN ASSOCIATES CO.,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23078
Job No. : VC66AC0031

Pages : 6of8
7. Level linearity on the reference level range
Anficipated | Measured Deviated Acceptance

Value Value #

(dB) (dB)

137.0 137.0

136.0 136.0

135.0 135.0

134.0 134.0

133.0 133.0

132.0 132.0

131.0 131.0

129.0 129.0

124.0 124.0

119.0 119.0

] 1140 1140~

109.0 109.0

104.0 104.0

99.0 99.0

94.0 94.0

89.0 89.0

84.0 84.0

79.0 79.0

74.0 74.0

69.0 69.0

64.0 64.0

59.0 59.0

54.0 54.0 | .

49.0 49.0 0.0 +1.1

44.0 4.0 0.0 +1.1

39.0 39.0 0.0 + 1.1

34.0 339 -0.1 +1.1

30.0 29.9 -0.1 *1.1

29.0 289 -0.1 +1.1

28.0 28.0 0.0 +1.1

27.0 27.0 0.0 +1.1

26.0 259 -0.1 +1.1

25.0 249 -0.1 +1.1

QF-TS12-04-04-020664
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Cert. No. : ACL23078
Job No. : VC66AC0031

Pages : 70of8
8. Level linearity including the level range control
Anticipated | Measured Deviated Acceptance
Range Value Value - Value - Limits
(dB) B) |  (4B)
Auto 94.0 94.0 g
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
2 8 108.0 108.0 0.0 1.5;-5.0
Slow
200 800 127.6 127.6 0.0 £1.00
0.25 1 99.0 98.9 -0.1 15;-50
SEL 2 8 108.0 108.0 0.0 1.0;-25
200 800 128.0 128.1 0.1 o #10
10. Peak C sound level
Number of cycle Anticipated | Measured Deviated | Acceptance
in Velue  |Value,Lepeak|  Value Limits
test signal (dB) - (dB) (dB) (dB)
Continuous 133.0 1330 0.0 -
One 1364 1362 ©.2 +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 -
Positive half cycle 135.4 135.2 -0.2 2.0
Negative half cycle 1354 135.2 0.2 +2.0

QF-TS12-04-04-020664
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,Bangbumru, Eangplud Bangkok 10700 THAILAND mc-nsw!s :mzs'

Cert. No. : ACL23078
Job No. : VC66AC0031
Pages : 8of8

11. Overload indication

Measured value { dB ) Acceptance
Positive Negative - Limiis
one-halfeycle | one-half cycle (dB)
89.7 89.6 15

12. High level stability

SLM Display | SLM Display | Deviated Acceptance
Frequency atinitial 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

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal< com http:// L.com
Cert. No. : ACL23079
Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

SOUND LEVEL METER

RION B

NL-~42/ Microphone UC-52 / Preamplifier NH-24
00296516/ 180412 / 88182

RYG_FS0433

GOOD

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

(230 £3) °C
(1013 £3) kPa
(500 £20) %

24 JANUARY 2023
25-26 JANUARY 2023
27 JANUARY 2023

Nathakorn Pisutpaisan

Approved by : W“
; M -

( Thanakul Petchurai )

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

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

QF-TS12-04-04-020664

Cert. No. : ACL23079

Job No. : VC66AC0031

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

Calibration Method :

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

The SLM had tests to Acoustical and Electrical signal tests of ﬁ‘equency wexghhng ‘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 :

nstrumen Model Serial No, Cert. No. Date
‘Waveform Generator 33210A MY4R017076 EF-0007-22 04-Feb-23
Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MYS3220104  EEL.BP.04/0265 - 09-Feb-23
Digital Multimeter 33461A MY53220076  EEL.BP.03/0265 09-Feb-23
Digital Multimeter 34461A MY60024273  EELBP. 05/0265 = 09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Peb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAT 34560495 AA-3005-22 22-Feb-23

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

QF-TS12-04-04-020664
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Cert. No. : ACL23079
Job No. : VC66AC0031
Pages : 30f8

Summary of Measurement Result :

Maximum-permitted

Parameter uncertainty of

1. Absolute sensitivity
2. Self-generated noise
3. Acoustical signal tests of freq ighti
125 Hz
1000 Hz
8000 Hz
4. Electrical signal tests of frequency weightings
For 10 Hz o 4 kHz
For >4 kHz to 10 kHz
For > 10 kHz to 20 kHz
5. Frequency and time weightings at 1 kHz
6. Long - terin 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

SN ENRARS RN RARN IR BN RN \\\'&%

11. Overload indication
12. High level stability

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

Cert. No. : ACL23079
JobNo. : VC66AC0031
Pages : 4of8

Result of calibration :

1. Absolute sensitivity

Reference M
Acoustic Signal
(dB)
93.9 (93.95)

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 sign:

Frequency Measured value
Weighting (dB)
A - weight 1.6
C - weight 17.5
Flat 233

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

Frequency Deviation from
(1z) Flat C- Acc?pllance
Limits
125 0.0 0.1 0.1 *1.5
1000 0.1 -0.1 0.1 +1.0
8000 04 0.5 04 +5.0

QF-TS12-04-04-020664 W“
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23079
Job No. : VC66AC0031
Pages : Sof8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Frequency Deviation from various ighting response curve (dB)

(1z) Flat C-weight

63 0.0 -0.1

125 0.0 0.0

250 0.0 0.0

500 0.0 0.0

1000 0.0 0.0
2000 0.0 0.0 0.0 2.0
4000 0.0 0.0 0.0 +3.0°
8000 0.0 0.1 0.1 450

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

Measured Deviated Acceptance

Frequency Value Value Limits
Weighting (dB) (d8) (dB) .
A - weight 94.0 0.0 i
C - weight 94.0

Flat 94.0

5.2 Time weighting at 1 kHz

Measured
Frequency Value
Weighting (dB)
Fast 94.0
Slow 94.0
Leq 94.0

6. Long - term stability

SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Valne Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 *+0.3

QF-TS12-04-04-020664

Cert. No. : ACL23079
Job No. : VC66AC0031
Pages : 6of8

7. Level linearity on the reference level range

Anticipated | Measured Acceptance
Value Value Limits
(dB) (dB)

137.0 137.0

136.0 136.0

1350 135.0

134.0 134.0

133.0 1330 ¢
132.0 132.0

131.0 1310

129.0 129.0

124.0 124.0

119.0 119.0

114.0 1140

109.0 109.0

104.0 104.0

99.0 99.0

94.0 94.0

89.0 89.0

84.0 84.0

79.0 79.0

74.0 74.0

69.0 69.0

64.0 64.0

59.0 59.0

54.0 54.0

49.0 49.0

44.0 44.0

39.0 389 -0.1 +1.1
34.0 33.9 -0.1 £1.1
30.0 29.8 -0.2 = 1.1
29.0 28.8 -0.2 +1.1
28.0 27.8 -0.2 +1.1
27.0 26.9 0.1 1.1
26.0 258 0.2 +1.1
25.0 24.8 0.2 1.1

QF-TS12-04-04-020664 W\‘
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associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23079
JobNe. : VC66AC0031
Pages : 7of8
8. Level linearity including the level range control

Anticipated | Measured Deviated Acceptance
Range Value Value | - Val;xe Limits
(aB) (B) [ () | (dB)
Auto 94,0 94.0 00 sty
9. Tone burst response R .
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
025 1 108.0 1079 -0.1 15;-5.0
Fast 2 8 117.0 117.0 0.0 10525
200 800 134.0 134.1 0.1 L0
Stow 2 8 108.0 108.0 0.0 15;-5.0
200 800 127.6 127.6 0.0 £1.0-
0.25 1 99.0 98.9 0.1 15550
SEL 2 8 108.0 108.0 0.0 10525
200 800 128.0 128.0 0.0 e

10. Peak C sound level

Number of cycle Anticipated Measured | Deviated Acceptance
in Value Value, Lepeak| - Value Limits
test signal (@) ‘|- (dB) (48) (dB)
Continuouns 133.0 7133.0 [ -
One 1364 | 1363 0.1 +3.0
Number of cycle Anticipated | Measured Deviated Acceptance
in Value Value Value Limits
test signa) (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 135.4 135.2 -0.2 +2.0
Negative half cycle 135.4 135.2 -0.2 2.0

QF-TS12-04-04-020664
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI=TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://wwwisithiphorn.com — CAUBRATION 0334

Cert. No. : ACL22227

Pages : 1of8
. . .
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION ‘
Model : NL-42A/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00623388 / 198635 / 26416
ID No.: -
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

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

Location : -

Ambient Temperature : (230 £3) °C
Pressure : (1013 =3 ) kPa
Relative Humidity : (500 20 ) %
Received Date : 28 SEPTEMBER 2022
Calibration Date : 12-17 OCTOBER 2022

Date of Issue : 18 OCTOBER 2022

Calibrated by : Nathakorn Pisutpaisan

m%)ﬁ.

{ Thanakul Petchurai

Approved by :

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

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

QF-T$12-04-04-020664

Cert. No. : ACL23079
Job No. : VC66AC0031
Pages : 8of8

11. Overload indication

Measured value (dB )
Positive Negative

one-half cycle | one-half cycle
89.5 89.7

12. High level stability

SLM Display | SLM Display Deviated Acceptance -
Frequency at initial at final Value Limits -
Weighting (d8) (aB) (dB) (@)
A - weight 137.0 137.0 0.0 203

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

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

End of Calibration Certificate

QF-TS12-04-04-020664
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Calibration Procedure : CP-AC-01

Calibration Method :

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

The SLM had tests to Acoustical and Electrical signal tests of ighting 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-0007-2: 04-Feb-23
‘Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104  EEL.BP.04/0265 09-Feb-23
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0265  09-Feb-23
Digital Multimeter 34461A MY60024273  EEL.BP.05/0265 09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAI 34560495 AA-3005-22 22-Feb-23

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 R h (TISTR).

QF-TS12-04-04-020664
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Cert. No. : ACL22227
Job No. : VC65AC0086
Pages : 30f8

Summary of Measurement Result :

Maximum-permitted

Parameter uncertainty of
‘measurement (dB)
1. Absolute v
2. Self-generated noise v
3. A ical signal tests of freq ighting;
125 Hz v
1000 Hz v
8000 Hz v
4, Electrical signal tests of freqn ighting;
For 10 Hz to 4 kHz v
For>4 kHz to 10 kHz v

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

A RNRARYRNRNRY R R

8. Level linearity including the level range control - 0.2
9. Tone burst response 0.2
10. Peak C sound level - 0.2
11. Overload indication = 0.2 i 0.25
12. High level stability - 0.1 0.1
F-TS 12-04-04-020664
¢ > 4 Z//
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Continuation of Calibration Certificate

Cert. No. : ACL22227
Job No. : VC65AC0086

Pages : 50f8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
TFrequency Deviation from various frequericy weighting response curve (dB)
(Hz) R S Acceptance
Flat C-weight . A};—_we)g?iL  Limits
63 -0.1 01 [ Lo-0d ] 0
125 0.0 0.0 0.0 R K]
250 0.0 0.0 -0.1 1.5
500 0.0 0.0 -0.1 1.5
1000 0.0 0.0 0.0 1.0
2000 0.0 0.0 0.0 +2,0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.0 0.0 +5.0

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

Measured Deviated Acceptance
Frequency Value Value Limits
Weighiing (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 93.9 0.0 £0.2
Flat 94.0 .. 00 +0.2
5.2 Time weighting at 1 kHz
Measured Deﬁa(ed Acceptance
Frequency Value Valiie Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 93.9 0.0 +0.1
Leq 94.0 0.0 *0.1

6. Long - term stability

SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.1 0.1 +0.3

QF-TS12-04-04-020664
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Result of calibration :

1. Absolute sensitivity

Reference
Acoustic Signal
(dB)

93.9 (93.95)

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’

Frequency Measured value
Weighting (dB)
A - weight 11.6
C - weight 174
Flat 232
3.A ical signal tests of freq y

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

frequency weighting response curve (dB)

Frequency Deviation from vz

H s e Acceptance

{Hz) Flat Cowelght' | A-vieight Pt
) Limits

125 0.2 0.3 0.3 +1.5

1000 0.0 0.0 0.0 +1.0

8000 0.8 0.9 0.9 +5.0

QF-TS12-04-04-020664 j
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Cert. No. : ACL22227
Job No. : VC65AC0086
Pages : 6of8

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Valug Limits
(dB) (dB) (dB) _(B)
137.0 137.0 00, | #1a
136.0 1360 | 000 C#11
135.0 135.1 0.1 *1d
134.0 134.1 0.1 £1.1
133.0 133.0 0.0 #1.1
132.0 132.0 0.0 £1.1
1310 1310 0.0 £1.1
129.0 129.0 0.0 £11
124.0 124.0 0.0 £1.1
119.0 119.1 0.1 £1.1
114.0 114.1 0.1 £1.1
109.0 109.0 0.0 £1.1
104.0 104.1 0.1 £1.1
99.0 99.0 0.0 £1.1
94.0 94.0 0.0 £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 00 | %11
69.0 69.0 L 00 +1.
64.0 64.0 e8| =11
59.0 59.0 LS00 ] &
54.0 54.0 0.0 211
49.0 49.0 0.0 £1.1
44.0 44.0 0.0 £1.1
39.0 39.0 0.0 £11
34.0 34.0 0.0 =11
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 27.1 0.1 +1.1
26.0 26.1 0.1 +1.1
25.0 25.1 0.1 £1.1

QF-TS$12-04-04-020664
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Cert. No. : ACL22227
Job No. : VC65AC0086
Pages : 70f8
8. Level linearity inctuding the level range control

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th 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
2 8 108.0 108.0 0.0 15;-5.0
Slow
200 300 127.6 127.6 0.0 £1.0
0.25 1 99.0 98.8 -0.2 1.5;-5.0
SEL 2 8 108.0 107.9 -0.1 1.0;-2.5
200 800 128.0 128.0 0.0 *1.0

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 133.0 133.0 0.0 -
One 136.4 1363 -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 -
Positive half cycle 135.4 135.1 -0.3 *2.,0
Negative half cycle 135.4 135.1 -0.3 +2.0

QF-TS12-04-04-020664
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : 'NL-42/ Miicrophone UC-52 / Preamplifier NH-24

Serial No.: 00900074 / 188467 / 01736

1D No.: RYG_FS0495

Condition As Found : GOOD

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

Location : -

Ambient Temperature : (230 =3) °C

Pressure : (1013 23) kPa

Relative Humidity : (500 £20 ) %

Received Date : 06 JANUARY 2023

Calibration Date : 13-18 JANUARY 2023

Date of Issue ¢ 19 JANUARY 2023

Calibrated by : Nathakorn Pisutpaisan

7 K/JL

Thanakul Petchurai

Approved by :

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

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

QF-TS12-04-04-020664
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Cert. No. : ACL22227
Job No. : VC65AC0086
Pages : 8of8

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

foll

or any value

providing a lavel of confidence of approximately 95 %

End of Calibration Certificate _

QF-TS12-04-04-020664
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Cert. No.
Jeb No.
Pages i

: ACL23045

Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by based 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 d:splay 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-0007-22 04-Feb-23
Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104  EEL.BP.04/0265 09-Feb-23
Digital Multimeter 33461A MY53220076  EEL.BP.03/0265 09-Feb-23
Digital Multimeter 34461A MY60024273  EEL.BP. 05/0265 - 09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22. 24-Feb-23
Measuring Amplifier NA-42KAI 34560495 AA-3005-22 22-Feb-23

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

QF-TS12-04-04-020664
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Summary of Measurement Result :

Parameter

Cert. No. : ACL23045
Job No. : YC66AC0024
Pages : 30f8

Maximum-permitted
uncertainty of

1. Absolute sensitivity v’
2. Self-generated noise v
3.A tical signal tests of freq ighting:
125 Hz v
1000 Hz 4
8000 Hz v
4. Electrical signal tests of frequency weightings
For 10 Hz 10 4 kHz v
For >4 kHz to 10 kHz v
For> 10 kHz to 20 kHz - - -
5. Frequency and time weightings at 1 kHz v - 0.2
6. Long - term stability v - 0.1
7. Level linearity on the reference level range v - 0.2
8. Level linearity including the level range control v - 0.2
9. Tone burst response v - 02
10. Peak C sound level v - 02
11. Overload indication v = 02
12. High level stability iV ) 0.
F-TS12-04-04-020664
¢ - ALl .
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Continuation of Calibration Certificate

Cert. No. : ACL23045
Job No. : VC66AC0024
Pages : dof8

Result of calibration :

1. Absolute sensitivity

Reference M
Acoustic Signal ’
(dB)
93.9 (93.95)

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.8

2.2 The microphone of the sound Jevel meter was replaced by electrical signal )

Frequency Measured value
Weighting (dB)
A - weight 9.9
C - weight 16.8
Flat 22.8

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

SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.

gssociates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23045
Job No. : VC66AC0024
Pages : 5of8

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Frequency Deviation from various freqy thting response curve (dB)
(12) Flat C-weight . AOC?p t.ance
Lisnits
63 0.1 -0d 2.0
125 0.0 00 1.5
250 0.0 -0.1 1.5
500 0.0 0.0 £1.5
1000 0.0 0.0 1.0
2000 0.0 0.0 2.0
4000 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
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (aB) (aB)
A - weight 94.0 0.0 -
C - weight 94.0 0.2
Flat 94.0 x02
5.2 Time weighting at 1 kHz
Measured Acceptance
Frequency Value Limits
Weighting (dB) (4B)
Fast 94.0 -
Slow 94.0 +0.1
Leg 94,0 £0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (4B) (4B) (dB)
A - weight 94.0 94.0 0.0 =03

QF-TS12-04-04-020664

7,£Z,A,,

Frequency Deviation from r&cponse curve (dB)

Hz Acceptance

(Hz) Flat C-we ccA P ch
: Limits

125 04 0.4 0.4 *1.5

1000 0.1 0.1 0.1 +1.0
8000 2.0 -1.9 -l.9 +5.0

QF-TS12-04-04-020664 Z
> B hotl .
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CALIBRATION LABORATORY

7. Level linearity on the reference level range

Anticipated Measured D;yia|_ed Acceplance
Value Value . Véluev Limits
() (@) | (dB) | (aB)
137.0 137.1 L Tl
136.0 136.1
135.0 135.1
134.0 134.1
133.0 133.0
132.0 1320
1310 1310
129.0 129.1
124.0 124.0
119.0 119.1
114.0 114.1
109.0 109.1
104.0 104.1
99.0 99.1
94.0 94.0
89.0 89.0
84.0 84.0
79.0 79.0
74.0 74.0
69.0 69.0
64.0 64.0
59.0 59.0
54.0 54.0
49.0 49.0
44.0 44.0
39.0 30.0
34.0 34.0
30.0 30.0
29.0 28.9 0.1 +1.1
280 27.9 -0.1 %11
27.0 26.9 -0.1 +1.1
26.0 259 0.1 +1.1
25.0 2438 -02 £1.1

QF-TS12-04-04-020664
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Cert. No. : ACL23045 Cert. No. : ACL23045
Job No. : VC66AC0024 Job Ne. : VC66AC0024
Pages : 7of8 Pages : 8of8
8. Level linearity including the level range control
11. Overload indication
Anticipated | Measured Deviated Acceptance i
Range Value Value Value Limits Measured vatue ( dB ) Deviated Acceptance :
(dB) (dB) " (dB). (dB) Positive Negative Value . Limits - 1
Auto 94.0 94.0 0.0 11 one-half cycle | one-half cycle ( dB. ) : ( dB ). '
89.6 89.5 0.1 - 1.5
9. Tone burst response
Time Ton? burst Anticipated Measured Deviated Accfpl:a.noe 12. High level stability
duration, Tb Cycle Value Value Value Limits
Weighting Lms) (dB) () (d8) () SLM Display | SLM Display | Deviated | Acceptance
0.25 1 108.0 107.9 0.1 15;-50 Frequency initial at final Value Limits
. at initial
Fast 2 8 117.0 117.0 0.0 10525 - Weighting (d8) (dB) (eB) (aB) -
200 800 134.0 134.0 0.0 +1.0 -
Sow 2 3 108.0 108.0 0.0 15,50 A - weight 137.0 137.0 0o 03
200 300 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 15;-50
SEL 2 8 108.0 108.0 0.0 1.0;-25
200 800 1280 1280 00 20 The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k. =2
or any value following ion,providi ¢ a lavel of of approxil 95 %
10. Peak C sound level
Number of cycle Anticipated | Measured Deviated | Acceptance End of Calibration Certificate
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 1364 1364 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 -
Positive half cycle 135.4 135.1 0.3 *2.0
Negative half cycle 135.4 135.1 -0.3 +2.0
F-TS12-04-04-020664 F-TS12-04-04-020664
¢ - 257 . ¢ — 2 /7 .
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Cert. No. : ACL22228
Pages

Tof8

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 00623389 /198636 / 26417

ID No.: -

Condition As Found : GOOD

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

Location : -

Ambient Temperature : (230 %3) °C

Pressure : (1013 £3) kPa

Relative Humidity : (500 £20) %

SITHIPORN;

associates

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Received Date :
Calibration Date :
Date of Issue :

28 SEPTEMBER 2022
12-17 OCTOBER 2022
18 OCTOBER 2022

Calibrated by :

Approved by :

Nathakom Pisutpaisan

7’%

( Thanaku! Petchurai

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

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

QF-TS12-04-04-020664

Cert. No. : ACL22228
Job No. : VC65AC0086
Pages : 20f8

Calibration Procedure : CP-AC-01
Calibration Methed :
This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had fests 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 :

ns t Model Serjal No, Cert, No, Due Date
‘Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
‘Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104  EEL.BP. 04/0265 09-Feb-23
Digital Multimeter 33461A MYS53220076  EEL.BP.03/0265 09-Feb-23
Digital Multimeter 34461A MY60024273 EEL.BP. 05/0265 09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAI 34560495 AA-3005-22 22-Feb-23

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).

QF-TS12-04-04-020664
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Summary of Measurement Result :

Cert. No. : ACL22228
Job No. : VC65AC0086
Pages : 3of8

inty | Maximum-permitted
Parameter uncertainty of
i surement (dB)

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

125 Hz v - 0.3

1000 Hz v - 03

8000 Hz v - 03
4. Electrical signal tests of frequency weightings

For 10 Hz 1o 4 kHz v - 03
For > 4 kHz to 10kHz v - 03
For > 10 kHz to 20 kHz - - -

5. Frequency and time weightings at | kKHz v - 0.2
6. Long - term stability v - 0.1
7. Level linearity on the reference level range v - 0.2
8. Level linearity including the level range control v - 0.2
9. Tone burst response v - 0.2°
10. Peak C sound level v - 02 035
11. Overload indication v - 0.2 0.25
12. High level stability k4 § 0.1 0.1

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate
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Cert. No. : ACL22228

Job No. : VC65AC0086
Pages : 4of8
Result of calibration :
1, Absolute sensitivity
Reference M "A;cqptmce
Acoustic Signal )
(dB)
93.9 (93.95)

2. Self-generated noise
2.1 Normal test

Measured Value

(dB)

14.2

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

Frequency Measured value
Weighting (dB)
A - weight 9.9
C - weight 16.5
Flat 222

3. Acoustical signal tests of frequency weightings

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

Frequency Deviation from various fréquency ‘weighting response curve (dB)
(1z) Flat C-weigﬁ( A-weight Acc?p{ance
. : Limits
125 0.2 0.2 0.2 £15
1000 0.0 0.0 0.0 +1.0
8000 1.0 1.1 1.1 +5.0

QF-TS12-04-04-020664
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Cert. No.
Job Neo.
Pages
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz,

: ACL22228

: VC65AC0086

: 50f8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . Lo Acceptance
Flat C-weight A—wexght  Limits
63 0.0 01 | oea 430
125 0.0 0.0 00 o] aLs
250 0.0 0.0 0.0 £1.5.
500 0.0 0.0 0.0 1.5
1000 0.0 0.0 0.0 £1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 00 0.0 3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weighlings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 £0.2
Flat 94.0 0.0 L %02
5.2 Time weighting at 1 kHz
Measured
Frequency Value
Weighting (dB)
Fast 94.0
Slow 94.0
Leq 94.0
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

QF-TS12-04-04-020664
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Cert. No. : ACL22228
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Pages : 6of8
7. Level linearity on the reference Jevel range
Anticipated | Measured Deviated Acceptance

Value Vaee || Value Limits
(dB) (dB) (dB) | (dB)
137.0 137.0 S 00 AL
1360 136.0 0.0 ;
135.0 135.0 0.0 A
134.0 134.0 0.0 11
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 £1.1
131.0 1310 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 %11
114.0 114.0 0.0 £1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 *1.1
94.0 94.0 0.0 £ 1.1
89.0 89.1 0.1 %11
84.0 34.1 0.1 x1.1
79.0 79.0 0.0 1.1
74.0 74,1 0.1 $11
69.0 69.1 01 1.1
64.0 64.0 0.0 *1.1
59.0 59.1 01 | 11
54.0 54.0 0.0 211
49.0 49.0 0.0 *1.1
4.0 44,0 0.0 £1.1
39.0 39.0 0.0 £1.1
340 34.0 0.0 +1.1
30.0 30.1 0.1 £11
29.0 29.1 0.1 +11
28.0 28.0 0.0 +1.1
27.0 27.0 0.0 £1.1
26.0 26.1 0.1 +1.1
25.0 25.1 0.1 £1.1

QF-TS12-04-04-020664
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Cert. No. : ACL22228

8. Level linearity including the level range control

Anticipated | Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 11
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceptance
L duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0 ;’-2.5
200 800 134.0 134.0 0.0 +1.0
Stow 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 +1.0

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 133.0 1330 0.0 .
One 136.4 135.8 0.6 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 -
Positive half cycle 135.4 135.2 -0.2 2.0
Negative half cycle 135.4 135.2 -0.2 +2.0

QF-TS12-04-04-020664

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumry, Bangp}ud Bangkok 10700 THAlLANDL._ :

NSC-TISI-TIS 17025

Tel0-2435-8800 Fax.0-2433-1679 e-maikcakc com httpy// phorncom ¢
Cert. No. : ACL23042
Pages : lof8

Calibration Certificate

Cert. No. : ACL22228
Job No. : VC65AC0086
Pages : 8of8

11. Overload indication

Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB).
89.5 89.6 0.1 *1.5

12. High level stability

SLM Display | SLM Display Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (aB) (a8)
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 i iding a lavel of confid of i ly 95 %

End of Calibration Certificate

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
Aesocietes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Equipment :
Manufactarer :
Model :

Serial No.:

1D No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity ¢

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
00900071 / 188464 /01733

RYG_FS0492

GOOD

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

(23.0%3) °C
(1013 23) KPa

(500 £20) % .

06 JANUARY 2023
13-18 JANUARY 2023
19 JANUARY 2023

‘Nathakom Pisutpaisan

7 Bl

( Thanaku! Petchurai

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

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

QF-TS12-04-04-020664

Cert. No. : ACL23042
Job No. : VC66AC0024
Pages i 20f8
Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (201 3) 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 cach Instruments display and also with SLM's display.

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

Instrument Mod Serfal No. Cert, No, Due Date
Waveform Gencrator 33210A MY48017076 EF-0007-22 04-Feb-23
‘Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104  EEL.BP.04/0265 09-Feb-23
Digital Multimeter 33461A MY53220076 ~ EEL.BP.03/0265 09-Feb-23
Digital Multimeter 34461A MY60024273 EEL.BP. 05/0265  09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAI 34560495 AA-3005-22 22-Feb-23

2. This result of calibration was found accuratc 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 and T jogical R h (TISTR).

QF-TS12-04-04-020664

o AL
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Continuation of Calibration Certificate

Cert. No. : ACL23042
Job No. : VC66AC0024
Pages : 3of8

Summary of Measurement Result :

Maximum-permitted
uncertainty of
asurement (dB)

Parameter

1. Absolute sensitivity v
2. Self-generated noise v
3. Acoustical signal tests of frequency weighting
125 Hz v
1000 Hz v
8000 Hz v
4. ical signal tests of freq y weighting:
For 10 Hz to 4 kHz v
For >4 kHz to 10kHz v
For> 10 kHz to 20 kHz

5. Frequency and time weightings at 1 kHz

6. Long - term stability

7. Level linearity on the reference level range

8. Level linearity including the Jevel range control
9. Tone burst response

10. Peak C sound level

11. Overload indi

12. High level stability

B N AR YRR RN R\

QF-TS12-04-04-020664
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SITHIPOR N/; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23042
Job No. : VC66AC0024
Pages : S5of8
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) 5 R¥el Acceptance
Flat C-weight A-we]g}n Limits
63 0.0 0.0 ) 220
125 0.0 0.0 *1.5
250 0.0 0.0 S5
500 0.0 0.0 1.5
1000 0.0 0.0 £10. |-
2000 0.0 0.0 20 L)
4000 0.0 0.0 3.0 -
8000 0.0 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (d8) (d8)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 £02

Flat 94.0 02

5.2 Time weighting at 1 kHz

Measured Deviaﬁed - Acceptance

Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 £0.1
Leq 94.0 0.0 +0.1

6. Long - term stability

SLM Display [ SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664

-2l

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates -~ CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23042
JobNo. : VC66AC0024
Pages : dof8

Result of calibration :

1. Absolute sensitivity

Reference
Acoustic Signal
(dB)
93.9 (93.95)

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 signalf

Frequency Measured value
Weighting (dB)
A - weight 11.6
C - weight 179
Flat ) 239

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

Frequency Deviation from varibus fréquency weighting response curve (dB)
(Hz) S Acceplance
Flat C-weight. - [ . -A-weight L

FEE) Y Limits
125 0.2 0.2 0.2 +1.5
1000 0.0 0.0 0.0 +1.0
8000 0.3 0.4 0.4 +5.0

QF-TS12-04-04-020664
-al

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
gesociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

VC66AC0024
Pages : Gof8

7. Level linearity on the reference level range

Anticipated Measured | Deviated Acceptance
Value Value tiue : Linli}s
(dB) (dB) | (8B). | (dB)-
137.0 137.0 - 21
136.0 136.0 e o
135.0 135.0 1.0
134.0 134.0 + 1.1
133.0 133.0 £1.1
132.0 132.0 +1.1
131.0 131.0 £1.1
129.0 129.0 £1.1
124.0 124.0 +1.1
119.0 119.0 £1.1
114.0 114.0 #1.1
109.0 109.0 £1.1
104.0 104.0 £1.1
99.0 99.0 £1.1
94.0 94.0 1,1
89.0 89.0 +11
84.0 84.0 £1.1
79.0 79.0 £1,1
74.0 74.0 E11
69.0 69.0 11
64.0 64.0 CELL
59.0 59.0 Lx1d
54.0 53.9 x11
49.0 49.0 £1.1
4.0 43.9 -0.1 £1.1
39.0 389 -0.1 +1.1
34.0 339 -0.1 +1.1
30.0 29.9 -0.1 +1.1
29.0 289 -0.1 £1.1
28.0 27.9 0.1 =11
27.0 26.8 02 £1.1
26.0 25.8 0.2 £1.1
25.0 24.8 0.2 £1.1

QF-TS$12-04-04-020664
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Continuation of Calibration Certificate

Cert. No. : ACL23042

Job No. : VC66AC0024

Pages : 7o0f8
8. Level linearity including the level range control
Anticipated | Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 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 1079 -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
2 8 108.0 108.0 0.0 15;-50
Slow
200 300 127.6 127.6 0.0 £1,0
025 1 99.0 98.9 0.1 1.5;-50
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 1.0
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 133.0 1330 0.0 -
One 1364 136.3 -0.1 43.0
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 -
Positive half cycle 1354 135.2 -0.2 £2.0
Negative half cycle 135.4 1352 -0.2 +2.0

QF-TS12-04-04-020664

a2l .

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND.

NSC-TISI-TIS 17025 )
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com ~ CAUBRATION 0354

Cert. No. : ACL23043
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 00900072 / 188465 / 01734

ID No.: RYG_FS0493

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 23) °C

Pressure : (1013 £3) kPa

Relative Humidity : (500 £20) %

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

06 JANUARY 2023
13-18 JANUARY 2023
19 JANUARY 2023

‘Nathakomn Pisutpaisan

7

( Thanakul Petchurai

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

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

QF-T$12-04-04-020664

Cert. No. : ACL23042
Job No. : VC66AC0024
Pages : 8of8

11. Overload indication

Measured value ( dB ) Deviated Acceptance
Positive Negative Value - Limits
one-half cycle | one-half cycle (dB) ) (dB )'
89.5 89.6 01 £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

QF-TS12-04-04-020664
~ 2 7[/1

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Freecteres CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23043
JobNo. : VC66AC0024
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

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

The SLM had tests to Acoustical and Electrical signal tests of frequéncy 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 Mode) Serial No. Cert, No. Due Date
‘Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
‘Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104  EEL.BP. 04/0265 09-Feb-23
Digital Multimeter 33461A MY53220076  EEL.BP.03/0265 09-Feb-23
Digital Multimeter 34461A MY60024273  EEL.BP. 05/0265 09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAl 34560495 AA-3005-22 22-Feb-23

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 interational system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

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

QF-TS12-04-04-020664
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Cert. No. : ACL23043
Job No. : VC66AC0024
Pages : 30f8

Summary of Measurement Result :

ty |  Maximum-permitted
_ uncertainty of
‘measurement (dB)

Parameter

1. Absolute sensifivity
2. Self-generated noise
3. A tical signal tests of frequency
125 Hz
1000 Hz
8000 Hz
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz
For >4 kHz to 10kHz
For > 10 kHz to 20 kHz
5. Frequency and time weightings at | 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

YRR RYRY PYRY Py PY RV I RY RY BY NR

QF-TS12-04-04-020664
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gesociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23043
Job No. : VC66AC0024
Pages : S5of8
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) . Lt Acceptance
Flat C-weight |- A;}vvexght : Limits
63 -0.1 -0.1 . +2.0
125 -0.1 0.0 *1.5°
250 0.0 0.0 1.5
500 0.0 00 £1.5
1000 0.0 0.0 1.0
2000 0.0 0.0 2.0
4000 0.0 0.0 3.0
8000 0.0 0.1 5.0

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

Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 +02
Flat 94.0 £02
5.2 Time weighting at 1 kHz .
Measured Acceptance
Frequency Value Limits
Weighting (dB) (dB)
Fast 94.0 -
Slow 94.0 +0.1
Leq 94.0 +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

QF-TS12-04-04-020664

> A

SITHIPOR N/; SITHIPORN ASSOCIATES CO,LTD.

associates. CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL23043
Job Ne. : VC66AC0024
Pages : 40f8
Result of calibration :

1. Absolute sensitivity

Reference
Acoustic Signal
(dB)
93.9 (93.95)

2. Self-generated noise
2.1 Normal test

Measured Value "
(dB) E
14.2

2.2 The microphone of the sound level meter was replaced by clectrical signal!

Frequency Measured value
Weighting (dB)
A - weight 10.8
C - weight 172
Flat 229

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

Frequency Deviation from qy‘weig}iﬁng response curve (dB)
(Hz) L e Acceptance
Flat C-weight - sht
; weigt igh Limits
125 0.3 0.3 0.3 =15
1000 0.0 0.0 0.0 +1.0
8000 -1.0 -0.9 0.9 +5.0
QF-T812-04-04-020664 Z—
> Bhtt

S ITHI PO R N_; SITHIPORN ASSOCIATES CO,LTD.
Ferociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23043
Job No. : VC66AC0024
Pages : 6of8

7. Level linearity on the reference level range

Anticipated | Measured Deviated Acceptance
Value Value Valie - Limits
(dB) (dB) ;

137.0 137.0
136.0 136.0
135.0 135.0
134.0 134.0
133.0 133.0
132.0 132.0
131.0 131.0
129.0 129.0
124.0 124.0
119.0 119.0
114.0 114.0
109.0 109.0
104.0 104.0
99.0 99.0
94.0 94.0
89.0 89.0
84.0 84.0
79.0 79.0
74.0 74.0
69.0 69.0
64.0 64.0
59.0 59.0
54.0 54.0
49.0 49.0
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 *1.1
34.0 34.0 0.0 *1.1
30.0 30.0 0.0 1.1
29.0 289 -0.1 £ L1
28.0 28.0 0.0 11
27.0 26.9 -0.1 +1.1
26.0 25.9 -0.1 +1.1
25.0 24.9 -0.1 +1.1

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

Cert. No. : ACL23043
Job No. : VC66AC0024

Cert. No. : ACL23043
JobNo. : VC66AC0024

Pages : 7of8 Pages : 8of8
8. Level linearity including the level range control
11. Overload indication
Anticipated Measured Deviated Acceptance .
Range Value Value Value Limits Measured value ( dB ) Deviated Acceptance
(dB) (dB) (dB) (dB) Positive Negative Value Limits
Auto 94.0 94.0 0.0 1.1 one-half cycle | one-half cycle (dB) (dB)
) 89.6 89.6 0.0 415
9. Tone burst response )
Time Tone burst Anticipated Measured Deviated Aweptiance 12. High level stability
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (d8) (dB) SLM Display | SLM Display | Deviated | Acceptance
0.25 1 108.0 107.9 -0.1 1.5;-5.0 F L ; L
requency at initial at final Value Limits
Fast 2 8 117.0 117.0 0.0 1.0;-25 Weighting (aB) (B) (aB) (@)
200 800 134.0 134.0 0.0 *1.0 -
Sow Py 3 108.0 108.0 0.0 15;-5.0 A - weight 137.0 137.0 0.0 0.3
200 800 127.6 127.6 0.0 +1.0
025 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 1280 128.0 00 1.0 The reported uncertainty is bascd on a standard uncertainty multiplied by coverage factor & =2
or any value following calculation,providing a lavel of confidence of approximately 95 %
10. Peak C sound level
Number of cycle Anticipated | Measured Deviated | Acceptance End of Calibration Certificate
in Value Value, Lepeak] Value Limits
test signal {dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 136.4 1364 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 -
Positive half cycle 1354 135.1 -0.3 +2.0
Negative half cycle 1354 135.1 -0.3 +2.0

QF-TS12-04-04-020664 QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mailical-center@sithiphorn.com http://wwwisithiphorn.com

Cert. No. : ACL23044 Calibration Procedure :

Pages : 1of8

Calibration Certificate Calibration Method :

Cert. No. : ACL23044

Job No. : VC66AC0024

Pages : 20f8
CP-AC-01

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

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,

oy

(23.0+3) °C
(1013 £3) kPa
(500 £20 ) %

06 JANUARY 2023
13-18 JANUARY 2023
19 JANUARY 2023

o

Nathakorn Pisutpaisan

77

( Thanakul Petchurai )

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

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

QF-TS12-04-04-020664

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

The SLM had tests to Acoustical and Electrical signal tests of

Standard Instruments.

ing with Anechoi

chamber and Reference

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

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

Instrument Model Serial No.
‘Waveform Generator 33210A MY48017076
‘Waveform Generator 33511B MY52302742
Digital Multimeter 33461A MY53220104
Digital Multimeter 33461A MY53220076
Digital Multimeter 34461A MY60024273
Programmable Attenuator MAT-1070 62100114
Condenser Microphone 4180 2977900
Measuring Amplificr NA-42KAl 34560495

Cert, No.
EF-0007-22
EF-0008-22

EEL.BP. 04/0265

EEL.BP. 03/0265

EEL.BP. 05/0265
EF-0009-22
AA-101322
AA-3005-22

Due Date
04-Feb-23
04-Feb-23
09-Feb-23
09-Feb-23
09-Feb-23
07-Feb-23
24-Feb-23
22-Feb-23

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).

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23044
Job No. : VC66AC0024
Pages : 3of8

Summary of Measurement Result :

Maximum-permitted
uncertainty of
surement (dB)

Parameter

1. Absolute sensitivity

. Self- d noise

3. A tical signal tests of frequency
125Hz
1000 Hz
8000 Hz
4. Electrical signal tests of frequency weightings
For 10 Hz to4 kHz
For>4kHz to 10kHz
For > 10 kHz to 20 kHz
5. Frequency and time weightings at 1 kHz
6. Long - term stability
7. Level linearity on the reference level range
8. Level linearity including the level range control
9. Tone burst response )
10. Peak C sound level
11. Overload indication
12. High level stability

QF-T$12-04-04-020664

7AZZ,

SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23044
Job No. : VC66AC0024
Pages : Sof8
4, Electrical signal tests of frequency weightings
‘Weighting network response with relative to 1 kHz.

Frequency Deviation from various freguency weighting response curve (dB)
(z) Flat C-weight Aooqpl.ance
63 -0.1 0.1
125 0.0 0.1
250 0.0 0.0
500 0.0 0.1
1000 0.0 0.0
2000 0.0 0.1
4000 0.0 0.1
3000 0.0 0.1

S. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at ] kHz

Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (d8) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0

Flat 94.0

5.2 Time weighting at I kHz

Measured
Frequency Value
Weighting (dB)
Fast 94.0
Slow 94.0
Leq 94.0

6. Long - term stability

SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (d8) (dB) (aB) (dB)
A - weight 94.0 94.1 0.1 +0.3

QF-TS12-04-04-020664

- alis .

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

Continuation of Calibration Certificate

Cert. No. : ACL23044
Job No. : VC66AC0024
Pages : 40f8

Result of calibration :
1. Absolute sensitivity
Reference Meast
Acoustic Signal V.
(dB) (dB
93.9 (93.95) 93.9

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 elcctrical signal

Frequency Measured value
Weighting (dB)
A - weight 11.6
C - weight 17.8
Flat 23.7

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

g response curve (dB)

Frequency Deviation from
(Hz) Flat o Acc?plfance
Limits
125 0.1 0.1 0.1 +1.5
1000 0.0 0.0 0.0 +1.0
8000 -0.2 -0.2 -0.1 5.0

QF-TS12-04-04-020664

 aZa

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
peroctates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23044
Job No. : VC66AC0024
Pages : 6o0f8

7. Level linearity on the reference level range

Anticipated | Measured Deviated Acceptance
Vale Value Valu
(dB) (dB)
137.0 137.0
136.0 136.0
135.0 135.0
134.0 134.0
133.0 133.0
132.0 132.0
131.0 131.0
129.0 129.0
124.0 124.0
119.0 119.1
114.0 114.0
109.0 109.0
104.0 104.1
99.0 99.0
94.0 94.0
89.0 89.0
84.0 84.0
79.0 79.0
74.0 74.0
69.0 69.0
64.0 64.0
59.0 59.0
54.0 54.0
49.0 49.0
44.0 44.0
39.0 39.0
34.0 34.0
300 29.9 -0.1 +1.1
29.0 28.9 -0.1 +1.1
28.0 280 0.0 +11
27.0 26.9 -0.1 +1.1
26.0 259 0.1 *1.1
25.0 24.9 -0.1 £1.1

QF-TS12-04-04-020664
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SITH 1 POR N’; SITHIPORN ASSOCIATES CO.,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23044
Job No. : VC66AC0024

Pages : 7of8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) ~(dB) (dB)
Auto 94.0 94.0 ‘ 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 1 108.0 108.0 0.0 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-25
200 800 134.0 134.1 0.1 *1.0
2 8 108.0 108.0 0.0 1.5;-5.0
Slow
200 800 127.6 127.6 0.0 1.0
025 1 99.0 98.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 300 128.0 128.1 0.1 +1.0
10. Peak C sound level
Number of cycle Anticipated | Measured Deviated | Acceptence
in Value Value, Lopeak] Value Limits
test signal (dB) (dB) (éB) (dB)
Continuous 133.0 . 1330 0.0 -
One 136.4 136.1 -0.3 3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 1329 -0.1 -
Positive half cycle 135.4 135.1 -0.3 *2.0
Negative half cycle 1354 135.1 .3 +2.0

QF-TS12-04-04-020664

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAN_D.. m;:;:us"x;:ﬁ
Tel0-2435-8800 Fax.0-2433-1679 e-mail:cal-c ithi n.com http:// iphorn.com

Cert. No. : ACC23005
Pages : 1of3

11. Overload indication

Cert. No. : ACL23044
JobNo. : VC66AC0024
Pages : 8of8

Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 39.6 0.1 1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance

Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

detociates

The reported unceriainty is based on a standard uncertainty multiplicd by coverage factori’s =2

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

QF-TS12-04-04-020664

End of Calibration Certificate

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

" Continuation of Calibration Certificate

sl ..

Calibration Procedure :

CP-AC-03

Calibration Certificate

Calibration Mcthod :

This equipment was calibrated by based on IEC-60942-2003 Standard,

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

microphone.

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

Instrument Mode}
‘Waveform Generator 33511B
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 33461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA2KAI
Audio Analyzer AVR-3360A

Serial No,
MY52302742
MY53220104
MY53220076
MY60024273

62100114

2977900

34560495
V744B6069

Cert. No.
Job No.
Pages

Cert. No,
EF-0008-22
EEL.BP. 040265
EEL.BP. 03/0265
EEL.BP. 05/0265
EF-0009-22
AA-1013-22
AA-3005-22
EF-0010-22

: ACC23005
: VC66AC0024
: 20f3

Due Date
04-Feb-23
09-Feb-23
09-Feb-23
09-Feb-23
07-Feb-23
24-Feb-23
22-Feb-23
07-Feb-23

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).

Equipment : SOUND CALIBRATOR

Manufacturer : RION

Model : NC-75

Serial No.: 35002736

ID No.: RYG_FS0496

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., L.TD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location : -

Ambient Temperature : (230 £3) °C

Pressure : (1013 £3) kPa )

Relative Humidity : {500 =20 ) %

Received Date : 06 JANUARY 2023 e

Calibration Date : 17 JANUARY 2023

Date of Issue : 19 JANUARY 2023

Nathakorn Pisutpaisan

YA

( Thanakul Petchurai )

Calibrated by :

Approved by :

This certifi dance with the requi

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

is issued in of ISOMEC 17025 standard, may not be reproduced

QF-T812-04-04-020664

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

Qr-T812-04-04-020664
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SITHIPOR N/ SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration ;

1. Sound pressure level

Cert. No. : ACC23005

Job No. : VC66AC0024

Pages : 30f3

SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:calc ithiph om httpy// ithiphom.com
Cert. No, : ACL22236
Pages : 1lof8

Calibration Certificate

Specified sound Measured
pressure level value
(dB) (dB)
94 93.98
2. Frequency
Specified Measured Deviated
Frequency value value Uncertainty
(Hz) (Hz) (%) (%)
1000 1000.0 0.0 0.1
3. Total distortion
Measured value (% ) Uncertainty ( % )
0.35 0.10 ..

The reported uncertainty is based on a standard uncermmty mu!lib!ied by coverage factor & =2

or any valuc following calculati

— End of Calibration Certificate —-

QF-TS12-04-044020664

ding a lavel of confid of : y 95 %

‘;»/,,Z;L.

SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

zssociates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure :

Calibration Method :

Cert. No. : ACL22236
Job No. : VC65AC0088
Pages i 20f8

CP-AC-01

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

The SLM had tests to A tical and El

hoic chamber and Refe

Standard Instruments,

ical signal tests of fi y weighting with A

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
‘Waveform Generator
Waveform Generator
Digital Multimeter
Digital Multimeter
Digital Multimeter
Programmable Attenuator
Condenser Microphone
Measuring Amplifier

Model Serial No. Due Date
332104 MY48017076 04-Feb-23
335118 MY52302742 04:Feb-23
334614 MY53220104 :
33461A MY53220076
34461A MY60024273  EEL.BP. 05/0265
MAT-1070 62100114 EF-0009-22
4180 2977900 AA101392 - 24Feb23
NA-42KAI 34560495 AA300522 | 22-Feb23

2. This result of calibration was found accurate as shown on date and place of calibration for this c{gli&gtad 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).

QF-T812-04-04-020664

78

Equipment :

Manufacturer :

Model :

Serial No.: 01173610/ 143485 /2261

ID No.: RYG_FS0389

Condition As Found : GOOD

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

Location : -

Ambient Temperature : {230 £3) °C .

Pressure : (1013 £3) kPa . OPROVE

Relative Humidity : (500 £20) % | AEPROVEDBY ...

1 NEXT CAL DATE -
Received Date : 03 OCTOBER 2022 K

Calibration Date :
Date of Issue :

18-19 OCTOBER 2022
20 OCTOBER 2022

Calibrated by :

Approved by :

Nathakorn Pisutpaisan

72

( Thanakul Petchurai )

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

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

QF-TS12-04-04-020664

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

associates

Cert, No. : ACL22236
Job No. : VC65AC0088

Pages : 3of8
Summary of Measurcment Resuit :
} Uni permitted
Parameter Pm Fail uncertainty of
. measurement (dB)

1. Absolute sensitivity v - T NIA
2. Self-generated poise v - NA
3. tical signal tests of freqy ighti

125 Hz v - 03 0.6

1000 Hz v - 0.3 06

8000 Hz v - 03 07
4. Electrical signal tests of frequency weightings .

For 10 Hz 1o 4 kHz v - 0.3
For >4 kHz to 10 kHz v - 0.3
For > 10 kHz to 20 kHz - - -

5. Frequency and time weightings at 1 kHz v - 0.2 .
6. Long - term stability v - 0.1 0.
7. Level linearity on the reference level range v - 0.2 03
8. Level linearity including the level range control v - 0.2 03¢
9. Tone burst response v - .2 0.3
10. Peak C sound level v - 02 .35
11. Overload indication v - 02 0.25
12. High level stability K4 - 0.1 0.1

QF-TS12-04-04-020664

ZWM




SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No. : ACL22236
Job No. : VC65AC0088

Pages : 40of8
esult of calibration ;
1. Absolute sensitivity
Reference Measured . Acceptance
Acoustic Signal Value . Deviation Limit
(dB) (dB) (dB) (dB)
93.9(93.95) 939 00 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
18.0

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

Frequency Measured value
‘Weighting (dB)
A - weight 15.1
C - weight 212
Flat 27.0

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat Cweight |  A-weight Acceptance
Limits
125 0.0 0.1 0.1 + 1.5
1000 0.0 0.0 0.0 +1.0
8000 0.4 0.5 0.5 £5.0

QF-TS12-04-04-020664

= AL

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
arsociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPOR N; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22236
Job No. : VC65AC0088
Pages : 6of8

7. Level linearity on the reference level range

Anticipated | Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) () [ (48)
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
1320 1320 0.0 +1.1
131.0 131.0 0.0 1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 +1.1
114.0 1140 0.0 +1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
69.0 6.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 =11
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 + 1.1
39.0 389 0.1 +1.1
34.0 33.9 -0.1 1.1
300 299 -0.1 1.1
29.0 28.9 -0.1 +1.1
28.0 27.9 -0.1 + 1.1
27.0 26.9 -0.1 1.1
26.0 259 -0.1 *1.1
25.0 24.9 -0.1 & 1.1

QF-TS12-04-04-020664

Cert. No. : ACL22236
Job No. : VC65AC0088
Pages : 50f8
4, Electrical signal tests of frequency weightings
‘Weighting network response with relative to 1 kHz.

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat Coweight | A-weight Acceptance
. Limits
63 0.0 0.0 00 C 220
125 0.0 0.1 0.0 1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.1 0.0 x15
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0

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

Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 +0.2

5.2 Time weighting at 1 kHz

Measured Deviated Acceptance

Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 *0.1

6. Long - term stability

SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664

7:Ww

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
pEseciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

7 A

Cert. No. : ACL22236
Job No. : VC65AC0088
Pages : 7of8

8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +].1
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (rs) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-25
200 800 134.0 134.1 0.1 1.0
Slow 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.1 0.1 +1.0

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 133.0 133.0 0.0 -
One 136.4 136.3 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 -
Positive half cycle 1354 135.2 -0.2 +2.0
Negative half cycle 1354 135.2 0.2 *2.0

QF-TS12-04-04-020664
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aSSI;I'Ol-l ! ng N, SITHIPORN ASSOCIATES CO.,,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22236
JobNo. : VC65AC0088
Pages : 8of8

11. Overload indication

Measured value ( dB )
Positive Negative
one-half cycle | one-half cycle
89.5 89.5

12. High level stabflity

SLM Display | SLM Display Deviated
Frequency at initial at final Value
Weighting (dB) (dB) (dB)
A - weight 137.0 137.0 0.0

The reported uncertainty is based on a standard uncertainty multiplied by

coverage factor
or any value following cal

providing a lavel of confidence of i 05%

End of Calibration Certificate

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL22195
Job No. : VC65AC0081
Pages 2018

Calibration Procedure : CP-AC-01

Calibration Method : Dong i

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

The SLM had tests to Acoustical and Electrical signal tests ofﬁ'equency weighting with Anechoic chamber and Reference
Standard Instruments. Rt

For tests results of each items were made by observation of each Instruments display and also wiih,S!:Mﬁs display.

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

Instrument Mode) Serial No, Due Date
‘Waveform Generator 33210A MY48017076 E O@‘Feb'ZS
‘Waveform Generator 33511B MY52302742 EF-0008-22. . . 04-Feb-23
Digital Multimeter 33461A MY53220104 EEL.BP. MK)ZGS 094Féb-23
Digital Multimeter 33461A MY53220076 - 09-Feb-23
Digital Multimeter 34461A MY60024273 { 'b-23
Programmable Attenuator MAT-1070 62100114

Condenser Microphone 4180 2977900

Measuring Amplifier NA-42KAI 34560495 AAS00522

2, This result of calibration was found accurate as shown on date and place of calibration for ihié callbraled xtem only.
3. This certificate is traceable to the i d system of unit maintained at : )

3.1 National Institute of Metrology (Thailand). S

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

QF-TS12-04-04-020664

7 Bl —.

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,, Bangbumry, Bangplud Bangkok 10700 THAILAND.

NSC-TISI-TIS 17025

Tel0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://wwwisithiphorncom AL

Cert. No. : ACL22195
Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :
Pressure :

Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL
RION

'NL-42/ Microphont
00597169 / 180411
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Summary of Measurcment Result :

Maximum-permitted
Parameter uncertainty of
] ‘measurement (dB)
1. Absolute sensitivity v
2. Self-generated noise v
3. Acoustical signal tests of freq ighti ]
125 Hz v - 0.3
1000 Hz v - 0.3
8000 Hz v - 0.3
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 03
For >4 kHz to 10 kHz v ) 03
For > 10 kHz to 20 kHz - - -
5. Frequency and time weightings at 1 kHz v - 0.2
6. Long - ierm stability v - 0.1
7. Level linearity on the reference level range v - 0.2
8. Level linearity including the level range control 4 - 0.2
9. Tone burst response v - 0.2
10. Peak C sound level v - 02
11. Overload i v =0
12. High level stability 0.1
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4. Electrical signal tests of frequency weightings

Result of calibration : ‘Weighting network response with relative to 1 kHz.

1. Absolute sensitivity Frequency Deviation from various ighting response curve (dB)
Reference Measuted : Acceptance (Hz) Flat C-weight ! A-weight i Aw;ept-an o
Acoustic Signal Valoe Deviation Limit IR Limits
(dB) (dB) . (dB) (dB) 63 0.1 0.1 01 | 2.0
93.9 (93.95) 939 00 +0.3 . 125 0.0 00 0.0 £L5
250 0.0 0.0 0.0 £1.5
2. Self-generated noise 500 0.0 2.0 0.0 215
2.1 Normal test 1000 0.0 00 0.0 1.0
2000 0.0 0.0 0.0 +2.0
Measured Value 4000 00 00 00 30
(ld:l) 8000 0.0 0.1 0.1 +5.0

2.2 The microphone of the sound level meter was replaced by electrical signal input device. 5. Frequency and time weightings at 1 kHz

Frequency Measured value 5.1 Frequency weightings at 1 kHz
Weighting (dB)
Measured Deviated Acceptance
A - weight 13.1 Frequency Value Value Limits
C - weight 193 Weighting (dB) (dB) (dB)
Flat 248 A - weight 94.0 0.0 -
C - weight 94.0 0.0 £02
3. Acoustical signal tests of frequency weightings Flat 04.0 0.0 +02
Meter free-field acoustic response at a level of 84 dB
Frequency Deviation from various frequency weighting response curve (dB) 5.2 Time weighting at 1 kHz
(Hz) Flat C-weight ' A-we gt ACC‘."P“MCE ) Measured Deviated | Acceptance
Limits Frequency Value Value Limits
125 0.1 0.1 0.1 *15 Weighting (dB) (dB) (dB)
1000 0.0 0.0 0.0 +1.0 Fast 94.0 0.0 -
8000 1.2 1.3 1.2 +5.0 Slow 94.0 0.0 +0.1
Leg 94,0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 =03

QF-TS12-04-04-020664 W QF-TS12-04-04-020664
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7. Level linearity ob the reference level range 8. Level linearity including the level range control
Anticipated | Measured Deviated Acceptance Anticipated | Measured Deviated Acceptance
Value Value Value Limits Range Value Value Value Limits
(dB) (dB) (dB) | (dB) (dB) (dB) (dB) (dB)
137.0 137.0 .00 | +1.1 Auto 94.0 94.0 0.0 +1.1
136.0 136.0 0.0 +1,1
135.0 135.0 0.0 +1.1 9. Tone burst response
134.0 134.0 0.0 1.1 Time Tone burst Anticipated | Measured Deviated | Acceptance
133.0 133.0 0.0 +1.1 duration, Tb Cycle Value Value Value Limits
132.0 132.0 0.0 1.1 Weighting (ms) (dB) (dB) (dB) (dB)
131.0 131.0 0.0 + 1.1 0.25 1 108.0 107.9 -0.1 1.5;-5.0
129.0 129.0 0.0 +1.1 Fast 2 8 117.0 117.0 0.0 1.0;-2.5
124.0 124.0 0.0 +1.1 200 800 134.0 134.1 0.1 +1.0
119.0 119.0 0.0 x1.1 Slow 2 8 108.0 108.0 0.0 1.5;-5.0
114.0 114.0 0.0 + 1.1 200 800 127.6 127.6 0.0 £1.0
109.0 109.0 0.0 +1.1 0.25 1 99.0 98.9 -0.1 1.5;-5.0
104.0 104.0 0.0 +1.1 SEL 2 8 108.0 108.0 0.0 1.0;-2.5
99.0 99.0 0.0 +1.1 200 800 128.0 128.0 0.0 +1.0
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
340 240 00 L1 10. Peak C sound level
79.0 79.0 0.0 L1 Number of cycle Anticipated | Measured Deviated | Acceptance
74.0 740 00 %11 in Value  |Value,Lepeak|  Value Limits
69.0 69.0 0.0 +1.1 test signal (dB) (dB) (dB) (dB)
64.0 64.0 00 1.1 Continuous 133.0 133.0 0.0 -
59.0 590 0.0 *11 One 1364 1363 0.1 3.0
54.0 53.9 -0.1 +1.1
49.0 490 0.0 $11 Number of cycle Anticipated | Measured Deviatled | Acceptance
4.0 440 00 211 in Value Value Value Limits
390 394 w 11 testsignal (aB) (4B) (dB) (B)
340 340 00 s Continuous 133.0 133.0 0.0 -
300 300 00 2Ll Positive half cycle 1354 1352 02 2.0
29.0 2.0 00 21 Negative half cycle 1354 1352 02 20
28.0 28.0 0.0 +1.1
27.0 27.0 0.0 +1.1
26.0 26.0 0.0 +1.1
25.0 25.0 0.0 +1.1
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11. Overload indication

Measured value (dB )
Positive Negative
one-half cycle | one-half cycle
89.5 89.6

12. High level stability

SLM Display | SLM Display
Frequency at initial at final Value
Weighting (dB) (dB) (dB)
A - weight 137.0 137.0 0.0

‘The reported uncertainty is bascd on a standard uncertainty multiplied by coverage

. i 559
or any valne ing iding a lavel of of app! ately 95.%.

End of Calibration Certificate
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Calibration Certificate

Equipment : SOUND LEVEL

Manufacturer : RION g

Model : NL-42/ Microph ier NH 24

Serial No.: 00709746 / 18733

ID No.: RYG _FS0491

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
Relative Humidity : (50,0 £20 ) %
Received Date : 06 JANUARY 2023
Calibration Date : 13-18 JANUARY 2023
Date of Issue : 19 JANUARY 2023
Calibrated by : : : | Nathakorn Pisutpaisan
A b,
roved by : /
PP! ¥y /( /5 .
(' Thanakul Petchurai )
This certi is issued in d with the

of ISO/IEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.
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Cert. No. : ACL23040
Job No. : VC66AC0024

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

Calibration Method :

This equipment was calibrated by based on 1EC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal fests of cy Wweight g with Anechoic chamber and Refe
Standard Instruments, =

's display.

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

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

Instrumen Model Serial No. Cert.No.
‘Waveform Generator 33210A MY48017076 EF-0007-22
‘Waveform Generator 33511B MY52302742 EF-0008-22
Digital Multimeter 33461A MY53220104

Digital Multimeter 33461A MY53220076

Digital Multimeter 34461A MY60024273

Programmable Attenuator MAT-1070 62100114 20
Condenser Microphone 4180 2977900 AA-101322°
Measuring Amplifier NA-42KAI 34560495 AB-3005-22

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

at:
3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and T ‘echnological Research (;I;{STR).

QF-TS12-04-04-020664
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Cert. No. : ACL23040
Job No. : VC66AC0024
Pages : 3of8

Summary of Measurement Result :

. Uncertainty |  Maximum-permitted
Parameter } Paiss - | Filil @B uncertainty of
[ e e measurement (dB)
1. Absolute sensitivity v 0.2 v N/A
2. Self-generated noise v - 0.2 N o N/A
Acoustical si fi ighting; -
3 e (1)25 e v - 03 - 06
1000 Hz v B T 03 ‘ 06
8000 Hz v - 03 i
4. Electrical signal tests of frequency weightings
For 10 Hz 104 kHz v - 03

For >4 kHz 10 10 kHz v - 03

For > 10 kHz to 20 kHz - - -
5. Frequency and time weightings at ) kHz v - 0.2
6. Long - term stability v - 0.1
7. Level linearity on the reference level range v - 0.2
8. Level linearity including the level range control v - 0.2
9. Tone burst response v - 02
10. Peak C sound level 4 - 02
11. Overload indication v i L . 0.2 -
12. High level stability L o] o:.; )

QF-T812-04-04-020664
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Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 93.9 00 +0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)
15.1

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

Frequency Measured value
Weighting (dB)
A - weight 12.5
C - weight 18.3
Flat 23.6

3. Acoustical signal tests of frequency weightings

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : e Acceptance
Flat C-weight A-weight L.
Limits
125 0.0 0.0 0.1 *1.5
1000 0.0 0.0 0.0 + 1.0
3000 1.7 1.7 1.7 =5.0

QF-TS12-04-04-020664
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7. Level linearity on the reference level range

Cert. No. : ACL23040
Job No. : VC66AC0024
Pages : 6o0f8

Anticipated | Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 1.1
136.0 136.0 0.0 1,1
135.0 135.0 0.0 £1.1
134.0 134.0 0.0 + 1.1
133.0 133.0 0.0 + 1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 + 1.1
129.0 129.0 0.0 + 1.1
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 +1.]
99.0 99.0 0.0 +1.]
94.0 94.0 0.0 %1.1
89.0 89.1 0.1 =11
84.0 84.1 0.1 %1.1
79.0 79.1 0.1 x1.1
74.0 74.1 0.1 +11
69.0 69.1 0.1 +11
64.0 64.0 0.0 +11
59.0 59.1 0.1 +1.1
54.0 54.0 0.0 +1.1
49.0 49.1 0.1 +1.]
44.0 44.0 0.0 1.1
39.0 39.0 0.0 1.1
34.0 34.0 0.0 + 1.1
30.0 30.1 0.1 + 1.1
29.0 29.1 0.1 1.1
28.0 28.0 0.0 *1.1
27.0 27.0 0.0 +1.1
26.0 26.1 0.1 +1.1
25.0 25.1 0.1 +1.1

QF-TS12-04-04-0200664
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4, Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Cert. No. : ACL23040
Job No. : VC66AC0024
Pages : 50f8

6. Long - term stability

Frequency Deviation from various fi response curve (dB)
(Hz) . B Acceptance
Flat C-weight A~wqglxt Livaits
63 -0.2 -0.2 -0.2 2.0
125 0.1 0.1 0.1 215
250 0.0 0.1 0.1 1.5
500 0.0 0.0 0.1 1.5
1000 0.0 0.0 0.0 1.0
2000 0.0 0.0 0.0 2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 5.0
S. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 +02
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 =0.1
Leq 94.0 0.0 +0.1
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

QF-TS12-04-04-020664
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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)
Auto 94.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting | (ms) (aB) (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
0.25 1 99.0 98.9 -0.1 15;-50
SEL 2 8 108.0 108.0 0.0 1.0;-25
200 800 128.0 128.0 0.0 +1.0
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 133.0 1330 0.0 -
One 136.4 1359 0.5 +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 -
Positive half cycle 135.4 135.1 -0.3 2.0
Negative half cycle 135.4 135.1 -0.3 +2.0

QF-TS12-04-04-020664
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11. Overload indication

Measured value (dB )
Positive Negative

one-half cycle | one-half cycle
89.6 89.5

12. High Jevel stability

SLM Display | SLM Display Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB)
A - weight 137.0 137.0 0.0

The reported uncertainty is bascd on a standard uncertainty multiplied by coverage fact

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

End of Calibration Certificate

QF-TS12-04-04-020664
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Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (21
The SLM had tests to Acoustical and Electrical signal tests
Standard Instruments.

For tests results of each items were made by observation of each Instrumen!

ic chamber and Reference

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

Instrument Model Serial No.
‘Waveform Generator 33210A MY48017076

‘Waveform Generator 33511B MY52302742 23
Digital Multimeter 33461A MY53220104 EEL.BP. 23
Digital Multimeter 33461A MY53220076  EEL.BP. 23
Digital Multimeter 34461A MY60024273 EEL.BP. 0 23
Programmable Attenuator MAT-1070 62100114 EF-0 23
Condenser Microphone 4180 2977900

Measuring Amplifier NA-42KAI 34560495 < b-23

2. This result of cafibration was found accurate as shown on date and place of calibration

3. This certificate is traceable to the i ional system of unit
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technologis

QF-T$12-04-04-020664

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthor Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-c ithip om http:/ ithi .com  ©

Cert. No. : ACL22241
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL
Manufacturer : RION
Model : NL-42A/ Microj
Serial No.: 00623395 / 198647
ID No.: -
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO.
104 PHATTHANAKAN 40, PHATTHANAKAN ROA@‘
KHWAENG PHATTHANAKAN, KHET SUAN LUAfI
BANGKOK, 10250 THAILAND.
Location : -
Ambient Temperature : (230+3) °C
Pressure : (1013 £3 ) kPa
Relative Humidity : (500 20 ) %
Received Date : 07 OCTOBER 2022
Calibration Date : 2021 OCTOBER, 202
Date of Issue : 21 OCTOBER
Calibrated by : Nathakorn Pisutpaisan
Approved by : 7 W P
( Thanakul Petchurai )
This i is issued in d with the of ISO/IEC 17025 standard, may not be reproduced

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

QF-TS12-04-04-020664
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Cert. No. : ACL22241
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Maximum-permitted
Parameter uncertainty of

asurement (dB)

1. Absolute sensitivity

2. Self-generated noise

3. Acoustical signal tests of ighti
125 Hz
1000 Hz
8000 Hz

4. Electrical signal tests of

For 10 Hz to 4 kHz

NASEIENENEVIEN

For >4 kHz to 10 kHz

For > 10 kHz to 20 kHz

5. Frequency and time weightings at 1 kHz

6. Long - term stability

7. Level linearity on the reference level range

8. Level linearity including the level range contro}

9. Tone burst response

SANENENENENE

10. Peak C sound level

11. Overload indicati

12. High level stability

7é%2”
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Result of calibration :

1. Absolute sensitivity
Reference
Acoustic Signal
(dB)

93.9 (93.95)

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 ;

Frequency Measured value
Weighting (dB)
A - weight 9.9
C - weight 164
Flat 22.1

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

Frequency cy weighting response curve (dB)
(Hz) e Acceptance
ght | Acweight Limits
125 0.3 0.3 0.3 *1.5
1600 0.0 0.0 0.0 +1.0
8000 0.4 0.5 0.5 +5.0

QF-TS12-04-04-020664
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Cert. No. : ACL22241
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7. Level linearity on the reference level range

Anticipated Measured Acceptance
Value Value Limits
(dB) (dB) - (@)
137.0 137.0 Ul
136.0 136.0 11
135.0 135.0 CE1d
134.0 1340
133.0 133.0 11"
132.0 1320 £1.1
131.0 131.0 £1.1
129.0 129.0 £1.1
124.0 124.0 £1.1
119.0 119.0 =1.1
114.0 114.0 +1.1
109.0 109.0 £1.]
104.0 104.0 =11
99.0 99.0 £1.1
94.0 94.0 £1.1
89.0 89.0 £1.1
84.0 84.0 £1.1
79.0 79.0 £1.1
74.0 74.0 CELl
69.0 69.0 L1
64.0 64.0 +1.1
59.0 59.0 x1.1
54.0 54.0 +1.1
49.0 49.0 £1.1
44.0 44.0 £1.1
39.0 39.0 +1.1
34.0 34.0 £1.1
30.0 30.0 £1.]
29.0 29.0 x1.]
28.0 28.0 +1.]
270 269 £1.1
26.0 25.9 £1.1
25.0 25.0 £1.1

QF-TS12-04-04-020664
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Cert. No. : ACL22241
Job No. : VC65AC0089
Pages : 50f8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Frequency Deviation from various response curve (dB)
(32) Flat C-weight tence
63 0.0 0.0
125 0.0 0.1
250 0.0 0.0
500 0.0 0.1
1000 0.0 0.0
2000 0.0 0.1
4000 0.0 0.0
8000 0.0 0.1

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

Measured Deviated Acceptance

Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 - £02

Flat 94.0
5.2 Time weighting at 1 kHz
Measured
Frequency Value
Weighting (dB)
Fast 94.0
Slow 94.0
Leq 94.0

6. Long - term stability

SLM Display | SLM Display | Deviated Acceptance
Frequency at injtial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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§ ITH ! POR N} SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22241
Job No. : VC65AC0089
Pages : 7of8

8. Level linearity including the level range control

Anticipated Measured | Deviated Acceptance

Range Value Value ? Limits

(dB) (dB) (4B)

Auto 94,0 94.0 11
9. Tone burst response : i

Time Tone burst Anticipated | Measured Devisted |

duration, Tb Cycle Value Value Valie

Weighting (ms) (dB) (dB) (dB)
0.25 1 108.0 107.9 0.1
Fast 2 8 117.0 117.0 0.0
200 800 134.0 134.1 0.1
Slow 2 8 108.0 108.0 0.0
200 800 127.6 127.6 0.0
0.25 1 99.0 98.9 0.1
SEL 2 8 108.0 108.0 0.0
200 800 128.0 128.1 0.1

10. Peak C sound level

Number of cycle Anticipated | Measured Deviated - | Acceptance
in Value Value Limits
test signal (dB) (dB) (dB)
Continuous 133.0 0.0 -
One 136.4 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 -
Positive half cycle 135.4 1352 -02 2.0
Negative half cycle 135.4 1352 -0.2 +2.0

QF-TS12-04-04-020664

=2l .




SITHI PO R N,/ SITHIPORN ASSOCIATES CO,LTD.
associates..- CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22241
Job No. : VC65AC0089
Pages : 8of8

11. Overload indication

Measured value (dB )
Positive Negative

one-half cycle | one-half cycle
89.5 89.6

12. High level stability

SLM Display | SLM Display Deviated
Frequency at initial at final Value
Weighting (d4B) (dB) (dB)
A - weight 137.0 137.0 0.0

The reported uncertainty is based on a standard uncertainty multiplied by covers
b

or any value following i iding a lavel of

End of Calibration Certificate

QF-TS12-04-04-020664

P4 7L/
SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates -~ CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL22242

Job No. : VC65AC0089
Pages :20f8
Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (2! vel meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests
Standard Instruments.

For tests results of each items were made by observation of each Instruments

ic chamber and Reference

Condition of this result of calibration :

1. Reference Standard Instruments :
Instrument Model Serial No.
‘Waveform Generator 33210A MY48017076
Waveform Generator 33511B MY52302742
Digital Multimeter 33461A MY53220104  EEL.BP.
Digital Multimeter 33461A MY53220076
Digital Multimeter 34461A MY60024273
Programmable Attenuator © MAT-1070 62100114 EF
Condenser Microphone 4180 2977900 AA-
Measuring Amplifier NA-42KAT 34560495

2. This result of calibration was found accurate as shown on date and place of cah'bmﬁ(gé
3. This certificate is traceable to the i ional system of unit maintained at :
3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological ]

QF-TS12-04-04-020664

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-c ithi com http://; ithiphom.com

Cert. No. : ACL22242
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL
Manufacturer : RION

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO.
104 PHATTHANAKAN 40, PHATTHANAKAN RO,
KHWAENG PHATTHANAKAN, KHET SUAN LU.
BANGKOK, 10250 THAILAND,

Location : -

Ambient Temperature : (23.0£3) °C

Pressure ; (1013 £3) kPa

Relative Humidity : (50.0 £20 ) %

Received Date : 07 OCTOBER 2022

Calibration Date : 20-21 OCTOBE!

Date of Issue : 21 OCTOBER 20
Calibrated by : athakomn Pisutpaisan
Approved by : / W\A

( Thanakul Petchurai }
This certi is issued in d: with the i 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.

QF-TS12-04-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
pssociates = CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22242
Job No. : VC65AC0089
Pages : 3of8

Summary of Measurement Result ;

Maximum-permitted
Parameter uncertainty of

easurement (dB)

1. Absolute sensitivity
2. Self-generated noise
3. Acoustical signal tests of freq ighting:
125 Hz

1000 Hz

8000 Hz
4. Electrical signal tests of frequency weightings

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

5. Frequency and time weightings at 1 kHz
6. Long - term stability
7. Level linearity on the reference level range
8. Level linearity including the level range control
9. Tone burst response

SRV ENENENERNEN

SNANENEVANRNE

10. Peak C sound fevel

11. Overload indication

12. High level stability

7 el

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
i CALIBRATION LABORATORY

Continuation of Calibration Certificate

associates

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL22242
Job No.

Pages

: VC65AC0089
: 408

Reference
Acoustic Signal
(dB)
93.9 (93.95)
2, Self-generated noise
2.1 Normal test
Measured Value
(dB)
14.2

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

Frequency Measured value
Weighting (dB)
A - weight 10.8
C - weight 17.1
Flat 229

3. Acoustical signal tests of frequency weightings

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

Frequency Deviation from various frequency Weighting response curve (dB)
(1) Flat - ight Aceceplance
Limits
125 0.2 +1.5
1000 0.0 + 1.0
8000 0.2 +5.0

QF-TS12-04-04-020664

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associales

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7 A2,

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated | Measured Deviated Acceptance
Value Value i e Limits
(dB) (dB) (dB)
137.0 137.0 SELL
136.0 1360 CEL
135.0 135.0 CE1
134.0 134.0 +1.1
133.0 133.0 1.1 -
132.0 132.0 £1.1
131.0 131.0 £1.1
129.0 129.0 £1.1
124.0 124.0 £1.1
119.0 119.0 £1.]
114.0 114.0 £1.1
109.0 109.0 1.1
104.0 104.0 +1.1
99.0 99.0 1.
94.0 94.0 +1.1
89.0 89.0 +1.1
84.0 84.0 £1.1
79.0 79.0 £1.1
74.0 74.1 #1.1
69.0 69.1 01 | xLd
64.0 64.0 00 | =11
59.0 59.1 0.1 £1.1
54.0 540 Ci00 £1.1
49.0 49.0 0.0 £1.]
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 £1.1
34.0 34.1 0.1 x1.1
30.0 30.0 0.0 *1.1
29.0 29.0 0.0 £1.1
28.0 28.1 0.1 +1.1
270 27.1 0.1 *1.1
26.0 26.1 0.1 +1.1
25.0 25.1 0.1 *1.1

Cert. No. : ACL22242
Job No. : VC65AC0089
Pages : 6of8
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22242
Job No. : VC65AC0089
Pages : S5of8
4. Electrical signal tests of frequency weightings
‘Weighting network response with relative to 1 kHz.

Frequency Deviation from various
(Hz) Flat C-weight
63 0.0 -0.1
125 0.0 0.0
250 0.0 0.0
500 0.0 0.0
1000 0.0 0.0
2000 0.0 0.0
4000 0.0 0.0
8000 0.0 0.1

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

Measured Deviated Acceptance .
Frequency Value Value Limits !
Weighting (aB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 +0.2
Flat 94.0 00 +0.2
5.2 Time weighting at 1 kHz -
Measured Aocéémnce
Frequency Value " Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 0.1
Leq 94.0 0.0 *0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664

Py

SITH ! P‘O R NJ; SITHIPORN ASSOCIATES CO,LTD.
assoctates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22242
JobNo. : VC65AC0089
Pages : 7of8
8. Level linearity including the level range control
Anticipated Measured
Range Value Value
(dB) (dB)
Auto 94.0 94.0
9. Tone burst response S
Time Tone burst Anticipated | Measured Deviated.
duration, Th Cycle Value Value Value
Weighting (ms) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1
Fast 2 8 117.0 117.0 0.0
200 800 134.0 134.0 0.0
Slow 2 8 108.0 108.0 0.0
200 800 127.6 127.6 0.0
0.25 1 99.0 98.9 0.1
SEL 2 8 108.0 108.0 0.0
200 800 128.0 128.0 0.0
10. Peak C sound level
Number of cycle Anticipated | Measured Devisted | Acceptance
in Value | Value, Lepeak]  Value Limits
test signal (dB) - (dB) (dB) (dB)
Continuous 133.0 1330 00 -
One 1364 1364 ©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 -
Positive half cycle 1354 135.2 -0.2 2.0
Negative half cycle 1354 1352 -0.2 *2.0

QF-TS812-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates-”  CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22242
JobNo. : VC65AC0089
Pages : 8of8

11. Overload indication

Measured value (dB )
Positive Negative
one-half cycle | one-half cycle
89.5 89.8

12. High level stability

SLM Display | SLM Display Deviated
Frequency at initial at final Value
Weighting (B) [ (dB) (dB)
A - vieight 137.0 137.0 0.0

or any value following ding a lavel of

End of Calibration Certificate

QF-TS12-04-04-020664

CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 01 December 2022 CERTIFICATE NUMBER 184072

CERTIFICATE OF CALIBRATION  |revener .42 [

| APPROVED BY

B, B R Page 1 of 1
Cirrus ple
Acoustic House Wlfaéoﬂ'v 7 : Test engineer:
Eﬂdlinuﬁgn Road Terry Goodrich
unmanby i X
North Yorkshire ) Electronically signed:
Y014 OPH .
United Kingdom 1/12 /23 / A M :
doseBadge Reader
Instrument
Manufacturer: Cirrus Research plc Serial Number: 73729
Model Number:  RC:110A Notes:

Calibration Procedure
The tests were carried out in accordance with the requirements of IEC 60942:2003 where applicable.
Date of Calibration: 01 December 2022

Functionality Results

Calibration Resuits

R Frequericy (Hz)™
Result 998.2
+: Uncertalnty +0.14 .
¢ +2.00 +4.00

No adjustments were made during this calibration,

Environmental Conditions

Pressure: 102.11 kPa
Temperature: 23.5°C
Humidity: 352%
Notes

This certificate provides traceability of measurement fo the SI system of units and/or to units of measurement realised at
the National Physical L y or other ised national y instit This certificate may not be reproduced
other than in full, except with the prior written approval of the issuing laboratory. The results within this certificate relate
only to the items calib The reported inty is based on a inty muttiplied by a
coverage factor k=2, providing a ge probability of i 95%.

ISSUED BY Cirrus Research pic
DATE OF ISSUE 05 January 2023  CERTIFICATE NUMBER 185460 CAL.DATE ... 5 /1/'?" .
Page 1 of 1
Cirrus Research plc - 2gelo
Acoustic House Test engineer:
Bridlington Road Terry Goodrich
Hunmanb; ically signed:
North Yorkshire Electronically signs
YO14 OPH .
United Kingdom /’/ ﬂ
doseBadge Reader
Instrument
Manufacturer; Cirrus Research plc Serial Number: 89107
Model Number:  RC:110A Notes:

Calibration Procedure
The tests were carried out in accordance with the requirements of IEC 60942:2003 where applicable.
Date of Calibration: 05 January 2023

Functionality Results

Function.

Battery Power

Communication
2 way IR link

Calibration Results

i Level (dB) Frequency (Hz) Distortion (% THD + Noise)
Result 113.87 1002.2 . 013
Unc +0.11 +0.14 +0.10
Tolerances +0.60 +2.00 14.00

No adjustments were made during this calibration.

Environmental Conditions

Pressure: 100.38 kPa
Temperature: 236°C
Humidity: 41.7%
Notes

This certificate provides traceability of measurement to the Sl system of pnit§ and/or to units of measurement realised at

the National Physical L y or other ised national gy This certificate may not be reproduced
other than in full, except with the prior written approval of the issuing laboratory. The results wntjxln this c_el}lﬁcale relate
only to the items calil The reported inty is based on a y bya

factor k=2, providing a ge probability of approxi 95%.

CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 07 October 2022  CERTIFICATE NUMBER 181219 7 /10

/23

ACirrus li!essarch plc Page 10f 1

coustic House Test engineer:
:ndlmgb:n Road Nigel S:wilh

unman
North Y or{shlre Electronically signed:
HOEM O0PH

nited Kingdom L Q) : %

) A

doseBadge Reader

Instrument
Manufacturer:
Mode!l Number:

Cirrus Research plc
RC:110A

Serial Number: 76062
Notes:

Calibration Procedure

The tests were carried out in accordance with the requirements of IEC 60942:2003 where applicable.
Date of Calibration: 07 October 2022

Functionality Results
Function Result
Keypad
Battery Power
Display
Communication
2 way IR link
Clock
Calibration Results
_ Level (dB) Frequency (Hz) Distortion (% THD + Noise)
Initial 113.66 1009.5 0.36
Adjusted 113.99 1009.5 0.41
U inty +0.11 +0.14 +0.10
Tol +0.60 +2.00 14.00

Environmental Conditions

Pressure: 100.27 kPa
Temperature: 238°C
Humidity: 459 %
Notes

This certificate provides traceability of measurement to the 3 &
the Nallongl Physical Laboratory or other ised national
other than in full, except with the prior written approval of the issuing laboratory. The results within this certificate relate

only to the items calibrated. The reported expanded uncertainty is based on a standard i i
coverage factor k=2, providing a ge probability of ty 95%. SR tincerainty muitpfed by a




CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Ressarch plc

DATE OF ISSUE

03 November 2022 CERTIFICATE NUMBER 182475

PUEARAERD ASARINIES 00

glrrus Research plc Page 1 of 1

coustic House i

Bridiington Road Lf;;es"f:'";er
unmanby

North Yorkshire Electronically signed:

Y014 0PH

United Kingdom

doseBadge Reader

Instrument

Manufacturer: Cirrus Research plc

Serial Number:
Model Number:  RC:110A er 75996

Notes:

Calibration Procedure

The tests were carried out in accordance with the requirements of IEC 60942:2003 where applicabie.
Date of Calibration: 01 November 2022

Functionality Results

Function

Battery Power

Communication
2 way IR link

Calibration Results

_ Level (dB) Frequency (Hz) Distortion (% THD + Noise)
Initial 114.26 1004.0 0.26
Adjusted 114.00 1004.0 0.26
Uncertainty +0.11 +0.14 +0.10
Tolerances +0.60 +2.00 +4.00

Environmental Conditions

Pressure: 99.05 kPa
Temperature: 22.1°C
Humidity: 48.6 %
Notes
This certificate i tr ility of to the S| system of units and/or to uni I
d 0 o units
the National Physical L Yy or other national logy insti This certi o mer:sal;'i?tel?el aoyias

other than in full, except with the prior written approval of the issuin b ithin thi
i c g laboratory. The results within this certificate
only to the items cahbrategi_The reported expanded uncertainty is based on a standard uncertainty muitiplied by are e
ge factor k=2, pi ga ge probability of approximately 95%.

J 63/14-15,67/35-36, Soi Petchkasem?,7/1, Petchkasem Rd,
Watthapra, Bangkokyal, Bangkck 10600 Thailand.
Tel: (66) 02-8680812#13 FPax: (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Equipment Name: Heat Stress Monitor
Manufacturer.: Delta OHM

Model: HD32.2

Serial No: 18018311

ID No: RYG_FS0356

Certificate No. : CL-012-66
Page 1of 2

Customer

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

Reference Used During Calibration

1.Standard Temperature Probe Model: STS-100 AS00,
Serial No.: 667682-09, Due date: 23 Mar 2023
2.Digital Temperature Indicator Model: DTI-1000-A MK
Il, Serial No.: 671407-00591 Due date: 22 July 2023

Calibration Procedure

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

Received date: 23 Jan 2023
Calibration date: 02 Feb 2023
Issue date: 06 Feb 2023

Calibration Condition
Temperature: (2313} C
Relative Humidity: (55+15)%

Traceability

The measurement results are traceable to the
international system of units (SI) through National
Institute of Metrology Thailand (NIMT) Certificate
number: TT-0034-22, Certificate number: ER-0092-
22

4 REVIEW BY

4
¢

{ APPROVED BY ..

1
H
3

{ NEXT CAL. DATE

|
Calibrated by ," {Approved Signatory:
[ Mr. Sorawit Thachalad I\IAC Mr. Parinya Booncharoen
O Miss Jittraporn Lertsomphol Calibration Department Manager

TTRANATE ASSOCIATES CO,, LTD

63/14-15,67/36-36, Soi Petchkasem?7,7/1, Pelchkasem Rd,

p ghokyai, Bangkok 10600 Thailand. )
. NAC ... Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 wwwiiranatee.com caunRATIONg367
Certificate No. : CL-012-66
Page 2 of 2
esult of Calibration: @ Without Adjustment O With Adjustment
20-40°C
Eunction;
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 18021466.
Dimension: Diameter 14 mm. Length 170 mm.
Immerslon Stendard Ut Eror Ungertalnty
Depth Reading Reading (%] (§°]
(mm) (') [Rv]
60 20.055 20.0 0.1 0.0e9
60 25.048 25.0 0.0 0.098
80 30.039 30.0 0.0 0.099
80 35.030 35.0 0.0 0.099
80 40.016 40.0 0.0 0.088
Table 2: This equi was with probe Model: TP3207.2 S/N: 18021258,
Dimension: Diameter 14 mm. Length 150 mm,
Immersion Standard uuc Error Uncertainty
Depth Reading Reading [§] e
(mm) (c (¥~
70 20.057 20.2 0.1 0.099
70 25.048 25.1 0.1 0.099
70 30.039 30.0 0.0 0.099
70 35.029 35.0 0.0 0.099
70 40.015 329 0.1 0.098

Table 3: This equipment was connected with Globe thermometer probe Model: TP3276.2 S/N: 18020493,
Dimension: Diameter 8 mm. Length 170 mm.

Immersion Standard uue Ercer Uncertsinty
Depth Beading Reading [%Y) (8%]
(mm) o (g
110 20.056 20.1 0.0 0.099
110 25.047 25.1 0.1 0.099
110 30.039 30.1 0.1 0.099
110 35.028 351 01 0.099
110 40.015 401 0.1 0.099

UUC* : Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2
providing a level of confidence of approximately 95%.

* End of Certificate %

NAC

\JIKARATE ASSOCIATES cO. ]

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUC-

TION HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY.

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

CERTIFICATE. OF‘ CALIBRAT ON

Centificate No. : CL-013-66
Page 1 of 2

Equipment Name: Heat Stress Monitor
Manufacturer.: Delta OHM

Model: HD32.2

Serial No: 18018312

ID No: RYG_FS0357

Customer

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

Reference Used During Calibration

1.Standard Temperature Probe Model: STS-100 A500,
Serial No.: 667682-09, Due date: 23 Mar 2023
2.Digital Temperature Indicator Model: DTI-1000-A MK
Il, Serial No.: 671407-00591 Due date: 22 July 2023

Calibration Procedure

The temperature calibration was done by In-House
calibration method as WI-CL-001 according to
comparison method with standard digital temperature
indicator and standard temperature probe. The
temperature scale use was based on 175-90.

Received date: 23 Jan 2023
Calibration date: 02 Feb 2023
Issue date: 06 Feb 2023

Calibration Condition
Temperature: (2313)'C
Relative Humidity: {§515)%

Traceability

The measurement results are traceable to the
international system of units (SI) through National
Institute of Metrology Thailend (NIMT) Certificate
number: T7-0034-22, Certificate number: ER-0092-
22

L BUXT CAL. BATE

)

Calibrated by g
& Mr. Sorawit Thachalad AP
O Miss Jittraporn Lertsomphol N %

g AL

TS

\
i{pproved Signatol
i Mr. Parinya Booncharoen

, Calibration Department Manager

JIKARATE ASSOCIATES CO., LTD. |

THIS CERTIFICATE REPORT MAY NOT BE€ REPROCEDUCED E€XCEPT IN PULL UNLESS PERMISSION FOR REPRODUC-

TION HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY,




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

HEANAITE ASSOCINTTS £ 4D,

Certificate No. : CL-013-66

Page 2 of 2
Resutt of Callbration: 1 Without Adjustment 1 With Adjustment
jol n; 20-40°C
Fung H
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 18021464,
Dimension: Diameter 14 mm. Length 170 mm.
Immersion Standard ue Error Uncertainty
Depth Reading Reading (R} g
{mm) e (%]
80 20.061 20.0 0.1 0.099
60 26,047 25.0 0.0 0.099
60 30.040 30.0 0.0 0.099
60 35.034 35.0 0.0 0.099
60 40.020 40.0 0.0 0.099
Table 2: This equil was with probe Model: TP3207.2 S/N: 18021263.

Dimension: Diameter 14 mm. Length 150 mm.

Immersion Standerd we Etror
Depth Reading Reading ) 0
(mm) o )
70 20.060 20,1 0.0 0.099
70 25.048 25.0 0.0 0.099
70 30.040 28.9 -0.1 0.099
70 35.034 349 0.1 0.089
70 40.021 39.8 -0.2 0.099
Table 3: This i wa: with Globe probe Model: TP3276.2 S/N: 18020495.

S
Dimension: Diameter 8 mm. Length 170 mm.

Immersion Standard uuc Enor Uncertalnty
Depth Reading Reading (@] (c
(mm) (] )
110 20.060 20.1 0.0 .14
110 25.047 25.0 0.0 0.099
110 30.040 30.0 0.0 0.099
110 35.034 35.0 0.0 0.099
110 40.020 40.0 0.0 0.098

UUC* : Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2
providing a leve!l of i of approxi 95%.

% End of Certificate %

|_NAC

£ JIRANATE assocH

i
!
J

63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
% pra, B 10600 Thailand.
NAC .. Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 wwwjiranatee.com

Ceriificate No. ; CL-137-65

Page 2 of 2
Result of Calibration: B Without Adjustment  [J With Adjustment
Galibration Range; 20-40°C
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 17015142,
Dimension: Diameter 14 mim. Length 170 mm.
Immersion Standard uue Emor Uncertainty
Depth Reading Beading o (€]
{mm) e 4
30 20.044 20.0 0.0 0.099
30 25.038 25.0 -0.1 0.14
30 30.032 29.9 -0.1 0.09¢
30 35.025 34.9 0.1 0.098
30 40.019 339 0.1 0.089
Table 2: This equipment was connected with temperature probe Model: TP3207.2 S/N: 15033222,
Dimension: Diameter 14 mm. Length 150 mm.
Immersion Standard uue Error Uncertainty
Depth Reading Reading (8] [g+]
{mm) (8] Q)
70 20.044 20.2 0.2 0.089
70 25.038 25.0 0.0 0.098
70 30.032 20.8 0.2 0.09¢
70 35.025 348 0.4 0.099
70 40.018 39.4 -0.6 0.099

Table 3: This equipment was connected with Globe thermometer probe Model: TP3276.2 §/N: 15028482,
Dimension: Diameter 8 mm, Length 170 mm.

immersion Standard e Error
Depth Reading Reading o
(mm) ‘o o
110 20.044 20.1 0.1 0.099
110 25.038 25.1 0.1 0.099
110 30.032 30.1 01 0.099
110 35.025 35.1 0.1 0.099
110 40.019 40.0 0.0 0.099

UUC* : Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2
providing a level of confidence of approximately 95%.

# End of Certificate %
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NSCTTISI- iS 17025
CAUBRATION 0367

63/14-16,67/35-36, Soi Petchkasem?,7/1, Petchkasem Rd,
Watthapra, Bangkokyai, Bangkok 10600 Thalland.
NAC Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

NSCCTISI - TS 17025
CAUBRATION 0367

CERTIFICATE OF CALIBRATION

Equipment Name: Heat Stress Manitor
Manufacturer.: DeltaOHM

Meodel: HD32.2

Serial No: 15020734

1D No: RYG_FS0230

Certificate No. : CL-137-65
Page 1 0f 2

Customer

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

Reference Used During Calibration

1.Standard Temperature Probe Model: STS-100 A500,
Serial No.: 667682-09, Due date: 23 Mar 2023
2.Digital Temperature Indicator Model: DTI-1000-A MK
\l, Serial No.: 871407-00591 Due date: 22 July 2023

Calibration Procedure

The temperature calibration was done by in-House
calibration method as WI-CL-001 according to
comparison method with standard digital temperature
indicator and standard temperature probe, The
temperature scale use was based on {TS-90.

Received date: 23 Aug 2022
Calibration date: 25 Aug 2022
Issue date: 9 Sep 2022

Calibration Condition
Temperature: (23+3)'C
Relative Humidity: (55£15)%

Traceabllity

The measurement results are traceable 1o the
international system of units (SI) through National
Institute of Metrology Thailand (NIMT) Cenrtificate
number: TT-0034-22, Certificate number: ER-0092-
22

Calibrated by
3 Mr. Sorawit Thachalad
7 Miss Jittraporn Lertsomphol

e
Mr. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUC-
TION HAS BEEN OBTAINEGD IN WRITING FROM THE LABORATORY.
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J 63/14-15,67/35-36, Soi Pelchkasem?7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai, Bangkok 10600 Thailand.
N Tel: (66) 02-8680812413 Fax: (66) 02-8680860 wwwijiranatee.com

NSCL TS TS 7025
CAUBRATION 0367

CERTIFICATE Of CALIBRATION

Equipment Name: Heat Stress Monitor
Manufacturer.: DeltaCHM

Model: HD32.2

Serlal No: 15020735

ID No: RYG_FS0231

Certificate No. : CL-134-65
Peage 1 of 2

Customer

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

Reference Used During Calibration

1.Standard Temperature Probe Model: STS-100 AS00,
Serial No.: 667682-09, Due date: 23 Mar 2023
2.Digital Temperature Indicator Model: DTI-L000-A MK
I, Serial No.: 671407-00591 Due date: 04 June 2022

Calibratien Procedure

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

Received date: 27 Jul 2022
Calibration date: 3 Aug 2022
Issue date: 8 Aug 2022

Calibration Condition
Temperature: (23+3)°C
Relative Humidity: (55215)%

Traceability

The measurement resulls are traceable to the
internationat system of units (SI) through National
Institute of Metrology Thailand (NIMT) Certificate
number: TT-0034-22, Certificate number; ER-0032-
21

Calibrated by

C Mr. Sorawit Thachalad
& Miss Jittraporn Lerisomphol

Mr. Parinya Booncharoen
Calibration Depariment Manager

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED €XCEPT IN FULL UNLESS PERMISSION FCR REPRODUCTION
HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY.
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} Watthapra, Bangkokyal, Bangkok 10600 Thailand. A7

Tel: (66) 02-8680812#13 Fax: (66) 02-B680860 www jiransiee.com

CAUBRATION 0367

Certificate Mo. : CL-134-65

Page 20f 2
Result of Calibration: & Without Adjustment (] With Adjustment
Calibration Range: 20-40°C
: :rable 4: This equipment was connected with wet buib probe Madel: HP3201.2 §/N: 15035050.
Dimension: Diameter 44 mm. Length 170 mm.
immersion Standard uuc Error Uncertainty
Degth i Reading (%%} o
3 )
{mm) e (
30 20.043 20.1 0.1 00,0549
30 25.037 25.1 0.0 0. w
30 30.027 30.0 0.0 . ;-,99
30 35.021 35.0 0.0 0.099
30 40.012 400 0.0 .

Table 2: This cquipment was connected with temperature probe Modet: TP3207.2 S/N: 15033221
Dimension: Diameter 14 mm. Length 150 mm.

Standard 4 Uncertainty
ey e o it ca
Q) o

(MT“C‘: 20.043 20.1 01 0,092
70 25.037 249 0.1 o.oé;g
70 30.028 29.7 03 0.0 0
70 35021 345 05 o,g:g
70 40011 395 05 o.

Table 3: This equipment wa!

Dimension: Diameter 8 mm. Length 170 mm.

s connected with Globe thermometer probe Model:

o eatng o @ 53

Depth Bﬁﬂmﬁ s (§%]

(?z‘()) 2(;.(():213 201 0.1 0.099
110 25.037 25.1 0.1 0.099
110 30.028 301 0.1 0.092
110 35.021 351 0.1 0.3{;9
110 40.012 40.1 0.1 [oX

YUC* : Unit Under Calibration

The reported expanded uncertai

providing a level of confidence of approximately 95%.

% End

JIRARATE A -SULIATES CO 1T )
R PSRN

of Certificate %

NAC

nty is based on standard uncertainty multipiied by a coverage factor k=2

: TP3276.2 S/N: 17023218

Cert. No.: 22PH448

Page.: 2 of 2
Result of calibration:- ( ) Without (*) After
Function : llluminance Measurement Range : Autorange
Before Adjust After Adjust
Standard Value UUC* Reading UUC* Reading Error Uncertainty
() (Ix) () {Ix}) {(xx)
0 0.00 0.00 0.00 0.060
15 - 15.08 0.06 022

100 - 100.7 0.7 1.5

500 - 498 -2 73

1000 914 995 -5 15

2000 - 2024 24 30

3000 - 2940 -60 45

4000 - 3960 -40 59

5000 4580 5000 0 74
The reported uncertainty of measurement was based on a standard uncertainty multiplied by
a coverage factor k =2, providing a level of confidence of approximately 95 %
Before adjustment light source factor setting mode : L0 = 1.121
After adjustment light source factor setting mode : L0 = 1.227
UUC* = Unit Under Calibration.

-00o-
e
a 1124177
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 5\;%\;/%’6
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING StrviCEs 3S2EHRA
53414 PAITANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG, BANGKOK 10250 %7780
TEL. 0-2717-3000-24 FAX. 0-2719-9484 . NSCTISTIST025
CALIBRATION 0008

Certificate No. : 22PH448
Page: 10f2

Certificate of Calibration

Equipment : Lux Meter
Manufacturer: PEAK METER This certificate may not be reproduced other than in ful,
‘except with the prior written approval of the head of
Model : PMB612L Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: H12A-D16371
1D No.: RYG_FS0538

Condition As-Received: Used ltem

Received Date:

31 August 2022

Calibration Date: 02 September 2022

Reference: 2208-1093WSC Submitted by: ALS Laboratory Group (Thailand) Co.,Ltd.

Ambient Temperature: {23 * 2) °C

Relative Humidity: (50 % 15)% 104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khel Suan Luang,
Bangkek 10250 Thailand

Procedure used:  Calibration were conducted using in-house CP-PHO1by against

luminous-intensity standard lamp (source-based method) According to the inverse square law measurement
method.

Condition of this result of calibration

1.Reference standards instuments :

1) High-accuracy Irradiance Standard
2) Pholometry & Encorder

Instrument Model Serial No. Certificate No. Due Date
OL-FEL-U F-1471 TP-1037-21 18 Oct 2022
LMguide 9.6 m 120RC003 61-140006-1 30 Apr 2023

2.This result of calibration was made on requested at the point specified by customer.

3.Test Equipment : Programmable Voltage/Current Source  Model : OLB3A, SIN : 09220284 ).
4.Test Equipment : lluminance Meter ( Model : 51002, S/N : 080129 ).

5.The certificate is valid only to the item calibrated on date and place of calibration.
6.This Certification is traceable to the Intemational System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Callbrated by :
Issue Date :

Nivat Nitas
06 September 2022 [

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
$34/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGKOK 10250
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Approved Signatory :

A

) Phalinee Prabpaipal
[ ) Chatchawan Khunpiluek
{f Nuntawat Knamchai

B 0296367
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NSC-TIBITI 7025
CALIBRATION 0008

Certificate of Calibration Cortificatn No.: 22PHe22

Page: 10f2

Equlpment : Lux Meter

Manufacturer: PEAK METER This certificate may not be reproduced othes than in full,
‘except with the prior written approval of the head of

Model : PMBB12L Corporate Services 3: Equipment Calibration and Tesling Services.

Serlal No.: H12A-D16365

1D No.: RYG_FS0537

Condition As-Received: Used ltem

Received Date: 22 August 2022

Calibration Date: 24 August 2022

Reference: 2208-0751WSC Submitted by:  ALS Laboratory Group (Thailand) Co.,Ltd.

Amblent Temperature: ( 23 * 2) °C

Relative Humidity: (50 %15)% 104 Phatthanakan 40, Phatthanakan Rd.,

Procedure use

Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

Calibration were conducted using In-house calib p CP-PHO1 by against

luminous-intensity standard lamp (source-based method) According to the inverse square law measurement
method.

Condition of this result of cailbration
1.Reference standards instuments :

Instrument

Model Serial No. Certificate No. Due Date
1) Photometry & Encorder LMguide 8,6 m 120RC003 61-140006-1 30 Apr 2023
2) High-accuracy Irradiance Standard OL-FEL-U F1471 TP-1037-21 18 Oct 2022
2.This result of calibration was made on requested at the point specified by customer.
3.Test Equipment : Programmable Voltage/Current Source ( Model : OL83A, S/N : 09220284 ).
4.Test Equipment : llluminance Meter ( Mode! : 51002, S/N : 080129 ).
5.The certificate is valid only to the item calibrated on date and place of cali :
6.This Ceqtification is traceable to the Internatonal System of Unit maintained at:- I REVIEW BY .. W@mk”‘ //
“National Institute of Metrology Thailand (NIMT) $
: /ED BY \@

Calibrated by :
Issue Date :

Nivat

26 August 2022

Nitas Approved Signatory :

{ ] Phalinge Prabpaipal
{ ] Chatchawan Khunpiluek
[Alunlawal Khamchai

B 0295868



Cert. No.: 22PH422

Page.: 2 of 2
Result of calibration:- () Without adjustment ( * ) After adjustment
Function : lluminance Measurement Range : Autorange
Before Adjust After Adjust
Standard Value UUC* Reading UUC* Reading Error Uncertainty
(1) . (Ix) (Ix) (Ix) (£ix)
0 0.00 0.00 0.00 0.060
15 - 15.14 0.14 0.22
100 - 101.1 1.1 15
500 - 498 -2 73
1000 891 1000 0 15
2000 - 2012 12 30
3000 - 3030 30 45
4000 - 4030 30 59
5000 4510 5050 50 74

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

Before adjustment light source factor setting mode : L0 = 1.060
After adjustment light source factor setting mode : L0 = 1.180
UUC* = Unit Under Calibration.

A

~000-
a 1123056
Cert.No.: 23CH275
Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument  : -
Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 54030048 130RC116 22E2769 24 Aug 2023
2) Ref. Standard Thermometer 4982054 110RC044 2211306 27 Oct 2023

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 826588 09 July 2024
pH 6.987 CPA chem 826583 09 July 2023

pH 10.010 CPA chem 863835 . 28 Dec 2023

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

Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH {4,7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (smV) K
pH mV mvV pH
pH Meter 4.000 177.48 1774 4.000 0.058 2.00
S/N.: C104059460 7.000 0.00 0.1 7.000 0.058 2.00
10.000 -177.48 -177.5 10.000 0.058 2.00

Sullp

a 1149925

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  fi5zeigag
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES "40@\

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10256 ""’""‘\\‘\“ eTISHT
TEL.0-2717-2M0-29  FAX.0-2719-9484 :il.l!RA;:’::lﬁ
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Cert.No: 23CH275

Page: © 10of3

Certificate of Calibration

Equipment :" pH Meter

Manufacturer : Metiler Toledo

Model : SevenCompact $220

Serial No.: €104059460 [\' P

b No. : RYG_END183 REVIEW B 7
Condition As-Received: Used ltem’ APPROVED BY &7, ﬁ :
Received Date : 24 February 2023 :

o cn e 23/2/ae
Calibration Date : 27 February 2023 NEXT CAL =
Reference : 2302-0886DSC-2
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

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

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

- CP-CHS by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)

- CP-CHS8 by ison with standard
Calibrated by : Walalak Sirithean
Approved by : Sﬂ

Approved Signatory
( ) Malee Butkruea
(A Saithip Meangmai
( ) Warakomn Lerngagtrakul

Issue Date : 28 February 2023
The Uncertainties are for a d probability of approxi ly 95%
“Fhis certficate mas not be reproduced other thar in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration znd Testing Services

A 0051538

Cert.No.: 23CH275

T Page. 30f3
Calibration Results
Function : pH Measurement
three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH measurement| factor
(mV) (%) k
pH Electrode 4.008 4.008 179.1 0.0046 2.00
SIN.: 1453404 6987 6.988 47 0.0084 2.00
10.010 10.013 -172.4 0.0069 2.00
Function : Temperature Measurement
{*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : InLabExpert Pro-ISM
- Serial No. : 1453404
Dimension of probe;
- Length : 120 mm.
- Diameter : 12 mm.
- ion Depth : 100 mm.
Cﬁllbmﬂon Standard uuc Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c}) {°c) (£°C) k
25.0 25.001 248 -0.201 0.13 2.00

Remark : - BUC* = Unit Under Calibration

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

-o0o-

Sally

a 1149924




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 3
s34 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGKOK 10250

TEL. 0-2717-3000-24 FAX. 0-2719-9484 T wsemsrmis
CaLiBRATION ov0n

Certificate of Calibration Cortncate o ; 2753

Equipment : pH Meter N
Manufacturer: Mettler Toledo This certificate may not be reproduced other than in full,

except with the prior written approval of the head of
Model : SevenCompact 8220 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 104059460
D No.: RYG_END183

Condition As-Recelved: Used item
Received Date: 24 February 2023

Calibration Date: 28 February 2023

Reference: 2302-0886DSC Submitted by: ALS Leboratory Group {Thziland) Co..Ltd. (Rayong Branch)

Amblent Temperature: (23 % 2) °C .
' 616/10 Moo 5, T.Maenam Khu, A.Pluakdaeng,

Rayong 21140, Thailand

Relative Humidity: (50 £ 10) %

Procedure used: Calibration were conducted using In-house calibration Procedure CP-E17 According to direct measurement
method with Multi-Product Calibrator.

Condition of this result of calibration
1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Multi-Product Calibrator 5500A 6440007 22E1670 18 May 2023

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

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Wutchareeporn Wongchutikrane  Approved Signatory © AP~
Issue Date : 02 March 2023 [ ]Phalinee Prabpaipal

mumawat Khamchai
[ ]Pomthippa Tameyakul

B 0309672
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/,/_3 & Certificate of Calibration

il
NSCTIS:-TIS 17628
Equipment: SPECTROPHOTOMETER Certificate No.: C06220464
Model: DR8000 Issved Date: 27 September 2022
Serial No. {or ID.): 1627845 (RYG_EN0O37) Job No.: KSPR2212224
HACH Page: 103

In Condition

616/10 Moo § T.Maenam Khu, L4 X -
A.Pluakdaeng, Rayong 21140, Thailand. APPROVEDBY o L2t?

Manufacturer:

Condition:
Customer: ALS Laboratory Group (Thailand) Co.,Ltq
Environment Condition

:  Temperature 21 + | nesecaLmae (27031

Humidity 654 %RH * 32 FRH
Calibration Piace: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch) ( Wet Chemistry )

616/10 Moo 5 T.Maenam Khu,

A.Pluakdaeng, Rayong 21140, Thailand.
Caltbration By: Mr. Chattuphon Folthong
Calibration Dets: 27 September 2022
The Method used: In house method, CAL-WI-24, base on ASTM E 27508 and ASTM E 387-04
Traceabiity: This certificate is traceable to the CRM malntained by Nationa! Institute of Standards and

Technology (NIST) through Stama Sclentific Limited.
The standard for Wavelength Certificate No. 91418 and 91435
The standard for Photometric Certificate No. 81441 and 101088
The standard for Stray light Certificate No. 101041 and 101040
The stendard for Spectral resolution Certificate No. 101037

i AV

(Mr. ChatubhorFolthong) (Mr. Thaiemgkeat Poungngam)
Person in charge Authorized signatory
mmbmnmammunmwummyn
raiional standerd or cthes recognized nasonal
mmwwb"wwmh k=2) to

95X, It Is determined In mdumuynmmm
mehmwmmmmmmmmhumw csitrsted of ssmpled. The report shall not be:
reproduced excest In full without approval of DKSH Technology Limited.
Uiy Rmsary won el ¢in
DISM Tachnology Limited

60 102650
2533 Sukhunevt foed, Bangchek, Phrtihancng, Bangkok 10260
Fhone: +86 263 7000

Delivering Growth - In Asia and Beyond. CALFM-C08-13: 20 Jut 2022

Result of calibration :- (*) Without adjustment () After adjustment

Function: DC voltage measuremer Range: 2000 mv
Standard Value UUC* Reading Error
(mv) (mv) (mv)
-200.0000 -200.0 0.0
-150.0000 -150.0 0.0
-100.0000 -100.0 0.0
-50.0000 -50.0 0.0
0.0000 0.0 0.0
50.0000 50.0 0.0
100.0000 99.9 -0.1
150.0000 149.9 0.1
200.0000 198.9 -0.1

UUC* = Unit Under Calibration,

-000-

Cert, No.: 23E753
Page.: 20f 2

Uncertaint
(V)
72
69
65
62
58
62
65
89
72

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k=2, providing a level of of approxi: 95 %
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Delivering Growth - in Asia and Beyond.

Certificate No.. C06220464 Page20f 3
Calibration Results:
Without Adjustment
‘Wavelength Accuracy (nm), The spectral bandwidth of 8id at 2 nin end UUC 8t 2 nm
Standard Wavelength Unit Under Callbration Correction Uncertainty
418.61 4184 021 0.14
536.66 536.7 £0.04 0.14
637.98 838.3 -0.32 0.14
748.48 7488 -0.32 0.14
807.03 807.4 -0.37 0.13
Photometric Accuracy (Absorbance)
ot Unit Under t
0.0000 0.000 0.0000 0.0045
0.5605 0.583 -0.0026 0.0045
420 nm
0.7334 0.737 -0.0036 0.0045
1.0534 1.067 -0.0036 0.0045
0.0000 0.000 0.0000 0.0045
0.5503 0.553 -0.0027 0.0045
440 nm
0.71179 0.720 -0.0021 0.0045
1.0812 1.034 -0.0028 0.0045
0.0000 0.000 0.0000 0.0045
0.5024 0.506 -0.0036 0.0045
465 nm
0.6683 0.672 -0.0027 0.0045
0.9604 0.984 -0.0038 0.0045
0.0000 0.000 0.0000 0.0045
0.5168 0.519 -0.0022 X
546.1 nm 0.0048
0.6803 0.691 +0.0007 0.0045
0.8804 0.682 -0.0016 0.0045
0.0000 0.000 0.0000 0.0045
0.5525 0.554 -0.0016 0.0045
5%0 nm
0.7175 0.718 -0.0005 0.0045
1.0301 1.081 -0.0009 0.0045
0.0000 0.600 0.0000 0.0045
0.5867 0.538 0.0013 0.0045
635 nm
0.8847 0.685 -0.0003 0.0046
0.9823 0.983 -0.0007 0.0045
iy fnoacay e TiTall $rfin
DN Technology

CALFM-C08-13: 20 Jul 2022
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Certificate No.: C06220464 Page 3of 3
wefluen: KSPR2212224

Calibration Results: ofimetodin: SPECTROPHOTOMETER Tu: DRB00D wnusetos: 1627846
Whhout Adjusiment - w3798y (51) . aryvHol (Fd)
Photometric Accuracy {Absorbance) 27 Sep 2022 swnrnsadn 27 Sep 2022 vy
Unit Under Uncertalnty und | st Unft | idnk
235 0m 0.0000 0.000 0.0000 0.0080 poasen
0.7423 0.744 0.0017 0.0083 = g PI— = 5
267 nm ::z :ﬁ:‘: :m :x 2 =} 2. nmm(-imﬁhé-n, ) @ o
; B o 3. vy On ~ uIn weline (On-OF Swicth) o) ]
s18am 0.0000 0.600 0.0000 0.0080 - o o nn (Reyped) - 9
0.2605 0.202 00025 0.0080 o = 5 iren (Displey, Screen C " 2 o
ss0mm 0.0000 0.000 0.0000 0.0080 3
06381 0.638 0.0001 0.0080 o = & usehuivh (Batiery Backup) o= 25 VDG 5 5
Stray ight * o o 7. #Hawpufonarmuniiu (Wavelength Control) =} o]
Standard: o ULC: Wavelength (am) UUGC: Transmission (%T) Absorbance (A) B O 8. aymuymnfiu (Wavelength Check) = O | ese.1wese1nm
260.67 +-0.11nm 260.7 21 1.678 = =] 8. uvnsulinuss (UV < 3,000 hour) @ o
391.94 +-0.11 nm 3019 17 1770 =2 o 10.  uwawrinfiaus (Visible < 5,000 hour) ) =]
= =} 1. sorinumudingos (Caroussl Module) @ =)
Speciral Rescktion * pH Motar and Conductity Meder
Nominel Conoentration 0.02 % viv Peak Trough Ratio SBwW =] o 12, tiftaTnen ( Elactrode and Connection Cable ) o o
Standard Wavelength (nm ) 268.60 266.63 138 2,00 [u] [u] 13, wshusviazawu Electrode (Level KCI) [w] [w]
UUC: Wavelength (nm) 2682 266.1 [s] o 14, shinfiudsy Electrode (Dust Protection Hood) | [ =]
Std Absorbance (A) 0.4810 03176 [a] =] 15, wlubifiaTnm (Stand) o (=]
Absorbance ( A) 0373 0.268 Turtidimetar
0 | o | 18 smusuidis No Sample) o |l o
* Calibration Marked * Not TISI Accredited *in this Certificate have been Included for completeness. ] o 17, sehunoutineupouss (>= 2.6 Lt 3.0) u] o
Autornatic frator
[m] [u] 18.  snm Piston Burettes
The End of Certiicats [m] [w] 19.  Function Rinsing and Dosing E g
o | o 20 suvosuuussplnanitsnoy =} =}
touhastinuunly :
Mr. Chattuphon Foithong
Service Engineer
e gt
Ewmmmmui&:w ) %%me:ﬁ
Delivering Growth ~ in Asia and Beyond. CALFM-COB-13: 20 Jul 2022 Delivering Growth - in Asia and Beyond. CAL-FM-R31-03: 20 Jul 2022

Metrological Center .
Ay, SCI ECO Services Company Limited (}4 I SCG sc?igggm'g:c?jmciﬁ?: .
K@)‘ ’ SCG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. ervices L pany Limite

. ’ . NSC-TISI-TIS 17025
Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 NSC-TISITIS 17025 33/2 Moo 3, T.Banpa, A.Kaengkhol, Saraburi 18110, Thailand. CALIBRATION 0246
Bangkok Tel: +668 9205 6851 , +669 8247 2360 CALIBRATION 0263
‘Website : www.scieco.co.th  E-Mail : calibrate@scg.com Certificate No, T230116 Page 2 of 4
Certificate No, T230116 Page 1 of 4 Ca!ibraﬁon Repon
Ceﬂlﬂcate Of Calibi‘atan Equipment :  Chamber ( Cooling Room )

Date of Calibration 1 25 January 2023

Equipment : Chamber ( Cooling Room ) Envirenment : Temperature : 23.4-24.9 °C

Line Voltage :  221.4-230.2 V

Manufacturer : MODULAR f Relative Humidity : 55- 65 %RH
Model : IREVCOHCOO / i Condition of this results of calibration :
APPROVED BY . ? / 1. Thisequipment was calibrated by insert 16 standard thermocouples type T into its chamber , the other one
Serial No. : C00351459 } ! standard thermocouples type T use for ambient . The calibration was done in according
U oac, pate SD1OREE to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).
Customer Code . RYG_EN0184 k ‘ All data show below were final values and the initial data from customer request . The temperature scale used
- was based on ITS - 90 .
ID No. - T1939A5 2. Reference Standard Instrument :
Instrument Model Instrument No. Certificate No. Due Date
Customer : ALS Laboratory Group (Thailand) Co.,Ltd. ( Rayong Branch) 1c TYFET TNI41-TN150 T222123 5 October 2023
TC TYPET TNISI-TN160 T222123 S October 2023
DATA LOGGER  34970A T150 T222123 5 October 2023

616/10 Moo 5 T.Maenam Khu,

w

This certificate is traceable to :
National Institate of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)

A Pluakdaeng, Rayong 21140 4. Condition of calibrated item : good

. Equipment Description :
Customer Location : Laboratory Time Constant | Hour . Minute At 3 °c
Fresh Air Damper [} Open ]:]Min D Medium D Max
Date of Receipt : 23 January 2023 DCIos e .
[X]Not Available
Calibrated By : Atiphong Rongrat ( Technician ) 5. Adjustment :
E ( X ) without adjustment () after adjustment
Approved By : v " __/Boonchai Suriyawong (Site Calibration Manager)
0 7 FEB 2023

Date of Issue

The uncertainties are for a confidence probability of approximately 95%. _:i% .
Approved By. LN

This Certificate is issued in with the conditions of itation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the and its ility to ized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L14118/31-08-64 FM-LI5 117:15-05-63




Metrolo

@ISCG

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

gical Center

SCI ECO Services Company Limited

NSC-TISI-TIS 17025
CALIBRATION 0244

@ISCG

Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

NSC-TISI-TIS 17025
CALBRATION 0244

Certificate No. T230116

Page 3 of 4

Calibration Report

Certificate No. T230116

Calibration Report

Page 4 of 4

15F
|
10A I i
! J ZES
8F. -
: P
137 ‘ _______ 9A | _ _ _ _I2F_
T 14A
‘ 1
4 H
’ H ¢
// :
- 2A12 1 /
|
16E F SA
C=Centre, F=Centreof Face, A=Comer, E=CentreofEdge
1IC = TNI14l 12F = TN152|
2A = TNi42 13A = TNI153
3A = TNI43 14A = TN154|
4F = TNI144 15F = TNI5S
5A = TNI145 16E = TNI156
6A = TNI46
7E = TN147
8F = TNI148
9A = TN149
10A = TNI50
11F = TNI151
42,
RN e

Approved By. '

534/4 PATTANAKARN ROAD SOI 18,

FM-L15 [17:15-05-63

»
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

SUANLUANG, SUANLUANG BANdKOK 10250

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

Cert.No.: 22TW34

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :
iDNo. :
Received Date :
Test Date :
Reference :

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

( )Malee Butkruea
(\/fSailhip Meangmai
( )YWarakorn Lerngagtrakul

issue Date :

Page.: 10of 2
DO Meter
= reviewsy . JV:B
5000115V
APPROVED BY
15E102796 l
RYG_ENO032 NExT caL. oare 15]818%

11 February 2022
14 February 2022
2202-0404DSC-4

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

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

Temperature (25%5)°C

Humidity (50 £ 20) %

In - house method : CP-CHS

by Comparison Technique with Azide Modification Method

Walalak Sirithean

Approved Signatory

18 February 2022

B 0281285

Measurement Results
Average Standard Reading at each position (DC )

Calibration Point TN141| TN142| TN143 | TN144 | TN145 | TN146] TN147{ TN148 | TN149[ TN150| TN151 [ TN152

30 3.03 | 3.6 315 319 3.45 347 | 321 3.35 3.54 345 324 334
TNIS3| TN154| TN155| TN156
328 | 322 328 3.21
Chamber ( Cooling Room ) Temperature Distribution
Setting (°C) Reading (DC) Stability (+°C ) | Uniformity (OC )| Uncertainty (:”c ) Coverage
Min , Max Average Factor k
3.0 28,4.1 35 1.20 1.20 190 2.07

The calibration result apply only the above calibrated item.

‘The result of test was found accurate 25 shown on datc and place

of test oaly.

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

providing a level of confidence of approximately 95 % .

Approved By. ?}w’“ /vm’\

FM-L15117:15-05-63

Cert.No.: 22TW34
Page.: 20f 2

Resuit : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Proke No.: 15E100464
Titration Method DO Meter
. Standard Deviation
(Azide Modification Method) Reading
(mgiL) (mg/L) (mgiL)
8.02 8.02 0.0084

This report was certified only for the instrument we tested.lt is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concerned
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced
other in full without written approvat of the laboratory

-ofo-

suly

a 1094744




A

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) w

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %7233
53473 PATTANAKARN ROAD SOI 18. SUANLUANG. SUANLUANG BANGKOK 10250+ it e . ) -
TEL.0-2717-3000-27 FAX.0-2719-0484 CALIBRATION 0008 Equipment : DO Meter with Sensor Cert. No.: 22LM12
- Condition As-Received : Used Item Page.: 2 of 2
. Reference : 2202-0404DSC-5

Cert. No.: 22LM12 _ Procedure Used :-

Page.: 1 of 2 Calibration were conducted using in-house calibration procedure CP-OTO1 according to comparison with
. . .
Certlﬁcate Of Callbrat]()n Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.
The temperature scale used was based on ITS-80.
% Condition of this result of calibration
Equipment : DO Meter with Sensor * 1. Reference standard instrument:-

N - Instrument " Model Serial No. Cert. No. Due Date
Manufacturer : ¥ i 1) Digital Thermonmeter 1523 2188080 2111273 22 Nov 2022
Model : 5000-115V ;' 2. This certificate is»valid only to the item calibrated on date and place of calibration.

3. This ification is to the il System of Unit.
Serial No. : 158102798 . Result of Calibration :-  (*) Without Adjustment
ID No. : RYG_EN0032 Fufl(inon : Temperature measurement.
This was d with ire sensor, S/N.: 15E100464
Submitted by : ALS Laboratory Group (Thailand) Co..Ltd. (Rayong Branc Calibration| | i uuG* Error Uncertaingy | C°Yerese
616/10 Moo 5 T.Maenam Khu, A Pluakdaeng, Point Depth Temperature Reading Factor
Rayong 21140, Thailand i (°C) (mm ) (c) (°c) (°c) (x°C) k
Location : TPA On Site Calibration Laboratory 20.00 45 20.001 19.88 -0.121 0.15 2.00
Received Order : 11 February 2022 UUC* : Unit Under Calibration
Calibrated Date : 21 February 2022 i Th rted el " ¢ based o tandard Hai tislied b
Ambient Temperature : (26:10)°C ; e refpc;e kunce .afnty ol melas:remen was ° se rfs s ngasr%unce ainty multiplied by a
Relative Humidity : (50£30)% 9e factor &, provicing & fevel o oraep i
AC Line Volt: H
ine Voltage (220222)V o00-
Catibrated by : Kunchit Promprat
-
Approved by ¢ m .
Approved Signatory
( ) Pornthippa Tameyakul
(V') Malee Butkruea
() Suwit Imjai
Issue Date : 21 February 2022
The Uncertainties are for a P ility of approxi 95%
This cenificate muy not be reproduced other than in full, cxcept with the prior writien
Approval of il head of Corporate Services 3 - Equipment Calibration and Tes
A 0038008 a 1095714

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %772
5344 PATTANAKARN ROAD SOI 15, SUANLUANG. SUANLUANG BANGKOK 10250 b b ool Equi t: Low T Incubat .
TEL.0-2717:3000-27 FAX. 0-2719-9484 CALIBRATION 0008 cq”:’;'e"A‘ Received UDWd :mp' neubator Cer;. No.: 221;"’3'317
ondition As-Received :  Used ltem age.: 2 of
Reference : 2204-01480C-1
Procedure Used :-
Cert. No.: 22TM317 Calibration were using calibration pi CP-0T02 according to direct measurement
. . .
Certlficate of Callbratlon Page.: 1 0f 3 The temperature scale used was based on [TS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Eaui - Low T Incubtor Instrument Modei Serial No. Cert. No. Due Date
quipment : ow Temp. Incubator 1) Data Acquisition * 34970A MY44031769 21LM12 02 Sep 2022
Manufact: . M " 2. This cerfificate is valid only to the item calibrated on date and place of calibration.
anufacturer : lemme! REVIEW BY ... % 3. This cerlification is traceable to the International System of Unit.
e Result of Calibration : (%) Without Adjustment
Model : IPP750 APPROVED BY -9 Function of UUC* : Temperature Source
Fresh air setting : Close nment during calibration
. P
Serial No. : V818.0084 NEXT CAL. DATE £ Boginning | Finiohed
- Temp. (°C) 25 25
ID No. : RYG_ENO1 2 4
o _EN0154 REL Hurmid. (%) 54 58
] E)
AC Suppl
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. N 5 (i upply ( Volt ) 221 223
(Rayong Branch) H
616/10 Moo 5 T.Maenam Khu, 3 . & Position : RIS'N Std
0.
A.Pluakdaeng, Rayong 21140, Thailand <y . < /:
X Wiz “bra 7 1 9RTD-2/1
Location : BOD Room ~ 2
W 3
Received Order : 22 April 2022 o
; . 4 9RTD-2/4
Calibration Date : 22 April 2022 wae—lnslallaﬂon Details : Dimension of Chamber : | RTDis
Ambient Temperature : (26£10)°C op e = 080 m s “sRTD26
Relative Humidity : (50£30)% i :0 om = wom 3 SRTD217
c= cm = 1.2 m Lo LRI
Calibrated by : Man Pattanapongpaiboon Capacity = 075 m® 8 9RTD-2/8
9 (ref.) 9RTD-2/9

Approved by : Wm .

Approved Signatory

( )} Pornthippa Tameyakul
(./ ) Malee Butkruea
( ) Suwit Imjai

Issue Date : 3 May 2022
‘The Uncertainties are for a P ility of approxi ly 95%

“This. comtificate may no: be reprotuced othee than in full, except with the prior writien

quipment Calibration and Testing Services. r

Approval of the head of Corporate Services 3 ;

A 0040735 a 1106485




Equipment : Low Temp. Incubator

Cert. No.: 22TM317

Condition As-Received : Used ltem Page.: 30of 3
Reference : 2204-01460C-1
Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration [ UUC* uuc T Temp: Overall Coverage
) - . A Uncertainty
Point Setting | Reading stability uniformity Variation Factor
(°c) (°c) (°c) (£°C) (c) (°C) (#°C) k
20.0 20.0 20.0 0.022 0.20 0.22 0.30 2
Calibration Measured Temperature ( °C )
Point Position
(°c) 1 [ 2 [ 3 [ a 5 [ 8 [ 7 ] 8 ] 9qref)
20.0 20209 | 20.174 | 20199 | 20110 | 20075 | 20.062 | 20.027 | 20.069 | 20.030

Average* : The average of 30 values in each position.
Temperature stability : One-half of the greatest

of at any one sensor.

Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an cbservation time as

possible to the temp pattern or

within the chamber under steady-state conditions.

Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.

UuC* : Unit Under Calibration

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

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

factor k, p

-o0o-

Sartorius (Thailand) Co., Ltd.
129 Rama ¢ Road, Huaykwang, Huaykwang, Bangkok 10310
Tel. +88 2643 8381-6 Fax: +68 2843-8367, e-mail: service thalland@sartorius.com

Certir

Model Number:  MSE224S-100-DY o
Description : Analytical Balance

Serial Number: 0026207038

ID No. : RYG_EN0002

Manufacturer:  Sartorius

Calibration Results : Without Adjustment

ing a level of confid: of approxi 95 %.

Wl -

a 1106484

SARTORILS

Q@ﬂj@ of Calibration

Certificate No. : 23BCI0112 e

Friday, March 03, 2023
Reference No.: 204833

Issued Date :

Page No. : 20f2

Repeatability

The reproducibility is the ability of @ weighing instrument fo display nearly i

Eccentricity (Off-center loading error)

under constant test conditions when the same load within a enies is piaced

9 is yielded by i belween the
load. i.. 113 or 1/4 of maximim capacily, ploced in the

repeatedly on the weighing pan in the same manner. The standard deviation is used o

micdie ofthe welghing pan and between each offour addifonal

express reproducibiltty quantitatively. points ( posit d. ing to OIML R76).
Nominal Value : (Low Load) _ 20.0000 ; 198.9999 value : 100 e
20 g Tolerance 0.0004 g
Tolerance
0.0001 g Difference
Nominal Value : (High Load) 2 -0.0001
200 g 3 -0.0001
Tolerance 7 Z 4 0.0001
00001 g . o 5 0.0002
LTI 8 -
Standard Deviation 0.00005
Linearity
The finearity, also calied li ity r. Describes ion of the of a weighing the linear slope.
Tolerance 0. 0002 g
Nominal Value Convennonel Mass Value Displayed Value Deviation Uncertainty
@ @ . (@ [
0.01 0.0100 0.02C0 0.00014
0.05 0.0500 T Tg.odt0 T TTo.00014
0.1 C.1000 0.0C00 0.00014
0.5 ©.5000 0.0000 0.00014
R 1.6000 0.0300 0.00014
5 5.0000 0.0000 0.00C14
10 10,0007 0.00C1 0.00014
20 20.0000 0.00C0 0.00t24
50 50.0000 0.0000 0.00015
100 N .0000 199.9999 0.00019
ZQO o 200.0000 200.00007 0.000:{2

End of Report.

SOP FM 33 03 February 2022

RYG_EN0002

SARTORILS

REVIEW BY W} . .
o

SYEEIG ok @ . . |apPRovEDEY .
2N UL N > of Calibratian

NEXT CAL DATE mlos/al-?

Sartorius {Thailand) Co., Ltd.
128 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310
Tel: +66 2643 8361-6 , e-mait: service.thalland@sartorius.com

Model Number:  MSE2248-100DU =~ Certificate No. : 23BCI0112

Description : Analytical Balance Issued Date:  Friday, March 03,2023
Serial Number : 0026207038 Ref No. : 204833

1D No.: RYG_EN0002 e

Manufacturer : Page No. : 10f2

Customer Name : ALS Laboratory Group (Thailand) Co..Ltd. (Rayong Branch) o
616/10 Moo 5 T.Maenam Khu, A.Pluak Daeng, Rayong 21140, Thailand.

Calibrated Place : ALS Laboratory Group (Thailand) Co., Ltd.(Balance Room) I
616/10 Moo 5 T.Maenam Khu, APl ng, Rayong.21140, Thailand.

Calibrated By : Mr.Chonchai Inthana

i Calibration
Calibration Date : Wednesday, March 01, 2023 B F No. : This calibration was conducted by
Using in-house calibration number (WI-003)
Based on UKAS LAB 14: 2018 N
Metrological data : Ambients Conditions:
Capacity: 220 g Readability:  0.0001 g T : 236°C S 5.0°C
Humidity : 80.0%RH  + _10.0%RH
Reasons for calibration Pressure . S

UKAS Publication Ref :Lab 14

[0 New Instatiation [ Service / Repaired Re-calibration/ Maintenance

Measurement Method

The inty stated is the which is obtained Irom the standard uncertainty mulnphed by the
coverage fac\or (k-2) to provide a level of of 95%. Itis with the Guide to

in 1t (GUM). The calibrati rtificats lhe ity to National which
realise the unl! of ing to the Standard System of Units (SI). Report of Tolerance came form list of

Sartorius Metrological Specifications.

Traceability:

" Model Number lDescrign’on ‘Traceabilitx Cetificate No. Due Date
YCS011-522-00 _Isartorius weight set 1mg - 50009 E2,YCS011-522-00 SPCRT C02212565 14-Sep-2023
MHB-3825D }Humi(‘ ter/Temp_Lutron MHB-3825SD DKSH €19220444

This certificate relate and apply this equipment only.

This certificale may not be reproduced other than in full except with .
the prior written approval of the Verification Operaticn Division
Sartorius (Thailand) Co., Ltd.

Mr.chonchai Intrhana(Technical Manager)
SOP FM 33 03 February 2022

RYG_EN0010

CORPORAT RVICLS ¥ EQUIPMENT CALIBRATION AND TESTI]
53484 PATTANAKARN ROAD 501 18, SUANLUANG. SUANLUANG BANGKOK 10250
TEL.0-2717-3000-27  FAX. 027199484

CALIBRATION 0008

Cert. No.: 22TM1517
Page: 10of3

Certificate of Calibration

Equipment : Hot Air Oven
Manufacturer : Memmert REVIEW BY
-
Model : UFE 500 APPROVED BY Iz
Serial No. : G511.1572 NEXT CAL. DATE &( LA
ID No. : RYG_ENOD10

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

A. Pluakdaeng,

Rayong 21140 Thailand

Location : Oven Room

20 October 2022
20 October 2022
(26+10)°C
(50+30)%

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

Calibrated by :

Approved by : ‘“AL\L .

Approved Signatory

Man Pattanapongpaiboon

( ) Pornthippa Tameyakul
(/) Malee Butkruea
() Suwit imjai

Issue Date : 2 November 2022

The Uncertainties are for a confidence probability of approximately 5%

This eenifieate may nos be roproduced other than i fuil. except with the prior written

Approval of the head of Carporate Seivices 3 - Eauipment Catihration and Testing Sersices

A 0046908



Equipment : Hot Air Oven Cert. No.: 22TM1517

Condition As-Received :  Used ltem Page: 20f3
. Reference : 2210-03760C-2
.. Procedure Used :-
Calibration were ducted using calibration dure CP-OT02 ing to direct
method with Data Acquisition which with i T Detector { RTD ) and

Thermocouple Type T.
The temperature scale used was based on ITS-90.
Condition of this resuit of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34972A MY49023932 22LMe7 29 Jul 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Result of Calibration :» {*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close

Environment during calibration
Beginning Finished

Temp. (°C) 25 25

REL.Humid. (%) 54 59

AC Supply ( Voll ) 223 225

" Ref. 5td. ID No.: @

c Point

< Position:| (180)°C | (104)°C
—

1 21-16TC01 | 20-16RTD-01
21-16TC-02 | 20-16RTD-02
o 21-16TC-03 | 20-16RTD-03
Probe Installation Details : Dimension of Chamber : '21-16TC-04 | 20-1BRTD-04
a= 50 om D= 040 m 21-16TC-05 | 22-16RTD-05
b= 50 cm W= 056  m 21-16TC06 | 20-16RTD-06
c= 50 om H= 048 m 21-16TC-07 | 20-16RTD-07
Capaciy = 011 m? 8 | 2116708 | 22-16RTD-08
9 (ref) | 21-16TC-09 | 22-16RTD-08

Wl

a 1132466

RYG_EN0029

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
RVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD SO 18, SUANLUANG. SUANLUANG BANGKOR 10250 oot

TEL.0-2717-3000-27  FAX. (12719-9484 CALIBRATION 0008

Cert.No.: 22CH283

. . . Page.: 1 of 2
Certificate of Calibration
Equipment : Conductivity Meter
Manufacturer : Mettier Toledo “
.
Model : $230 REVIEW BY “_"\'\\aw\)(a
Serial No. : B241407147 i
ID No. : RYG_ENOD29 | APPROVED BY Q/IM
S , 5y
Condition As-Received: Used ltem NEXT CAL. DATE 9"?]
Received Date : 22 February 2022
Calibration Date : 23 February 2022
Reference : 2202-0732DSC-1
Submitted by : ALS Laboratory Group (Thailand) Co. Ltd. (Rayong Branch)

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

Ambient Temperature : (256 +25) C
Relative Humidity : (50 + 15) %

Calibration Procedure: In -house method :
- CP-CHS : based on direcl measurement by
using certified reference material (CRM)

Calibrated by : Walalak Sirithean

Approved by : “\dfu

Approved Signatory

(/) Malee Butkruea
( ) Saithip Meangmai
{ ) Warakorn Lerngagtrakul

Issue Date : 25 February 2022

The Uncertainties are for a probability of approxi 95%

This cenificate may not be reprsduced other than in full. exceps with the prior writien

Approval of the head of Corporate Services 3 : Equipment Calibration und Teting Services,

A 0038145

Equipment : Hot Air Oven Cert. No.: 22TM1517
Condition As-Received : Used ltem Page: 30of 3
Reference : 2210-03760C-2

- Result of Calibration :: (*) Without Adjustment
Function of UUC*:  Temperature Source

* Fresh air setting : Close

Calibration |  yuc* vue Temperature Temperature Overall Coverage
Point Setting | Reading stability uniformity Variation Factor
(°c) (c) (*c) (£°C) (°c) (*C) (£°C) k
104.0 104.0 104.0 0.078 0.52 0.60 042 2
180.0 180.0 180.0 0.13 0.88 1.2 1.1 2

Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
104.0 103.768 | 103.734 | 103.723 | 103.800 | 104.215 | 104.131 | 104.132 | 103.740 | 103.747
180.0 179.723 | 179.359 | 179.43¢ | 179.48¢ | 180.361 | 180.114 | 180.131 | 180.243 | 179.605

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensot
iformity : The maxi difference of at any sensors and the measured

temperature at the reference location which are observed at the same time or at as close an observation time as

possible to ine the pattern or b within the chamber under steady-state conditions.

Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation

UUC* :  Unit Under Calibration

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

The reported uncertainty of measurement was based on a standard ty ip by a
factor k, providing a level of confidence of approximately 85 %.
-00o-
a1132465
Cert.No.: 22CH283
Page.: 2 of 2
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. iD No. Certificate No. Due date
1) Thermometer 9549224  130RC003 211451 15 Apr 2022
This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thaitand), NiMT
2. Certified Reference Materials :-
- Conductivity calibration solution, CPA chem Ltd., The results are to SI
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
Conductivity Solution Manufacturer Lot No. Exp. date
84.000 uS/icm CPA Chem 754034 28 June 2022
1413.0 pS/em CPA Chem 766815 04 Sep 2022
12.880 mSfcm CPA Chem 761022 02 Aug 2022
- Control Conductivity calibration solution temperature by Water bath (25£0.1) °C
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration results
Function : Conductivity Measurement
(*) After Adjustment at 1413.0 pSicm
Conductivity Electrode Serial No.: 5821441030
Standard Before Adj After A Uncertainty Coverage
Conductivity Soluti uuc* ing UUC* Reading of Measurement factor
(t) k
84.000 pSicm 82.4 uSfcm 84.4 psfem 0.62 ps/cm 2.00
1413.0 uSfem 1375 pSicm 1413 pSlem 9.2 nsicm 2.00
12.880 mS/cm 12.54 mS/cm 12.81 mS/cm 0.086 mS/cm 2.00

Remark - UUC* = Unit Under Calibration
- Cell constant = 0,555236 cm’"

The reported uncertainty of measurement was based on a standard uncertainty muitiplied by a coverage
factor k, providing a level of confidence of approximately 85 %.

-000-

Wlu..

a 1080534




RYG_EN0006

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53424 PATTANAKARN ROAD 01 18, SUANLUANG. SUANLUANG BANGKOK 10250

TEL.G-2717-3000-27  FAX. 0-2710.9483

NSC-TISITIS17025.
CALIBRATION 0008

Cert. No.: 22TM1492

Page: 10f3
. . .
Certificate of Calibration
Equipment : Hot Air Oven
Travikeld
Manufacturer : Memmert REVIEWBY ... ;
Model : UM 400 AFPROVED BY
Serial No. : 495.0899 NEXT CAL. DATE 30110"’[3“‘
iD No. : RYG_ENQ006
Submitted by : ALS Laboratory Group (Thailand) Co. Ltd. (Rayong Branch)
616/10 Moo 5, T. Maenam Khu,
A. Pluakdaeng,
Rayong 21140, Thailand
Location : Oven Room

20 October 2022
20 October 2022
(26+10)°C
(50+£30)%

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

Calibrated by : Preecha Hiahib

Wl

Approved Signatory

Approved by :

( ) Pornthippa Tameyakul
{¥ ) Malee Butkruea
() Suwit Imjai

Issue Date : 2 November 2022

‘The Uncertaintics arc for a probability of approximately 95%

This cortificate may not b reproduced ohet then in foll except with the prior wiinen

Amproval o the head of Corporate Services 3 : Lquipinent Calibtion wnd Testing Services

A 0046905

Equipment : Hot Air Oven Cert. No.: 22TM1492
Condition As-Recelved : Used Item Page: 30f3
Reference : 2210-03760C-1
Result of Calibration : (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration uuc uuc Temperature Temperature Qverall Coverage
Point Setting | Reading stability uniformity Variation Factor
(C) (°Cc) (°C) (£°C) (°c) (°c) (£°C) k
70.0 70.0 70.0 0.079 0.47 0.77 0.42 2
Calibration Measured Temperature ( °C }
Point Position
(°C) 1 | 2 | 3 | 4 [ 5 | & [ 1 T 8 1 9(ref
70.0 70262 | 69.995 | 70.079 | 70177 | 70.664 | 70.039 | 70.688 | 70.149 | 70.328

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

Temperature stability : One-half of the greatest { i of P rre at any one senso
Temp iformity : The difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to ine the P pattern or within the chamber under steady-state conditions.
Overall : The Di of the and minimum measured temperatures throighout observatior
UUC* : Unit Under Calibration

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

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

-o0o-

atu

21132472

Equipment : Hot Air Oven Cert. No.: 22TM1492
Condition As-Received :  Used Iltem Page: 20of 3
Reference : 2210-03760C-1
Procedure Used :-

Calibration were using CP-0T02 ing to direct it

method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on {TS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No.
1) Data Acquisition 34970A MY44035217 211M30
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is to the
Resuit of Calibraf
Function of UUC* :

val System of Unit.
(™) Without Adjustment
Temperature Source

Due Date
23 Dec 2022

Fresh air setting : Close Environment during calibration
P Sl Beginning Finished
Temp. (°C) 28 29
REL.Humid. ( % ) 43 47
AC Supply ( Volt ) 220 221
H
Position : Ref. Std.
1D No.:
1| 1e10RTDO1
2 18-10RTD02
3 18-10RTD-03
Probe Installation Details : Dimension of Chamber : 4 18-10RTD-04
a= 50 cm D= 03 m 5 18-10RTD-05
b= 50 om W= 040 m 6 18-10RTD-06
c= 50 om H= 040 m 7 18-10RTD-07
Capacity = 0083 8 16-10RTD-08
9 {ref.) 18-10RTD-09

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERV] FQUIPMENT CALIBRATION AND TESTING SERVICES
53/ PATTANAKARN ROAD SOI 1R, SUANLUANG. SU NG BANGKOK 10250
TELA-2TI7-30027 - FAX. 0-2719-0484

Waly. -

a 1132473

RYG_EN0061

N

NSC-TISI-TIS17025
CALBRATION 0008

Cert. No.: 22TM1481

Certificate of Calibration

Page: 10of3

Equipment : Water Bath
wit ol
Manufacturer : Memmert REVIEW BY "’W\a
=
Model : WNB22 AFPROVED BY .37
ngO
Serial No. : £513.0648 NEXT CAL. DATE 7
ID No. : RYG_ENOQOB1
Submitted by : ALS Laboratory Group (Thailand) Co.,Lid. (Rayong Branch)
616/10 Moo 5, T. Maenam Khu,
A. Pluakdaeng,
Rayong 21140, Thailand
Location : Wet Chemisiry Lab
Received Order : 20 October 2022

Calibration Date :
Ambient Temperature :
Relative Humidity :

20 October 2022
(26£10)°C
(50+30)%

Calibrated by : Preecha Hiahib

Approved by : % .

Approved Signatory

( ) Pornthippa Tameyakul
(/) Malee Butkruea
{ ) Suwit Imjai

Issue Date : 2 November 2022

The Uncertainties are for a i ¢ p ility of approxi vy 959

Uhis certificate mas ot b tepredigesd wher s in full. exeept with the prior scivien

Approval of the head of Corporake Services 3 hauipmeat Calibration and Testing Serviess

A 0046906



Equipment : Water Bath Cer;. No.i :21;!:131491
Condition As-Received :  Used Item age : 2 of
Reference : 2210-03760C-4

" Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 accordin'g to direct
measurement method with Data Acquisition which connected with Industrial Platinum Resistance
 Thermometer ( IPRT ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY44035217 21LM30 23 Dec 2022

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

3. This certification is to the 1al System of Unit.
. Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Environmentat AC Voltage Supply
(°c) (%RH.) (Volt )
Beginning of Calibration 24 53 222
Finished of C 24 50 221
Ref. Std.
Position : SIN.:
1 N37P300726
S 2 2 N37P300727
e S(eef) s 3 N37P300728
- 3 4 N37P300729
5(ref.) N37P300730

Front

el .

al1132471

RYG_EN0065

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) S0
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ;%
334/4 PATTANAKARN ROAD SOI 13, SUANLUANG, SUANLUANG, BANGKOK 10250 % 7
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate No. : 22713

Certificate of Calibration

Page: 10f 2

Equipment : Digital Thermometer With Sensor
Manufacturer: Fluke This certificate may not be reproduced other than in ful,

except with the prior written approval of the head of
Model : 508 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 76950190
ID No.: RYG_ENO00G5
Condition As-Recelved: Usad ltem

Received Date: 22 December.2021

G,

NSCT18-Tis17025
‘CALIBRATION 0008

Calibration Date: 04 January 2022
to 07 January 2022
Reference: 2112-0636DSC Submitted by:  ALS Laboratery Group (Thailand) Co.,Ltd. Rayong Branch
Amblent Temperature: (25 * 3 ) °C
Refative Humidity: (50t20)% 616/10 Moo 5 T.Maenam Khu, A.Pluakdseng, Rayong
21140, Thaitand
Procedure used: Calibration were using in-house i dure CP-T01 according to comparison with

Industrial Platinum Resistance Thermometer (IPRT) into liquid bath temperature controller.
The temperature scale used was based on ITS-80.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Mode! Serial No, Certificate No. Due Date
1) Digital Thermometer 1529 ATABCY 2111126 14 Oct 2022
2) Industrial Platinum Resistance Thermometer 5627-12 571975 2111126 14 Oct 2022
3) Digital Thermometer 1528 ABE176 2111248 16 Nov 2022
4) Industrial Platinum Resistance Thermometer 5627 739435 2111248 16 Nov 2022

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

3.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

REviEW BY ... Thanita

APPROVED BY ’P&"
f

NEXT CAL. DATE wl"""

d

Calibrated by : ~ Thatchanan Chankong Approved Signatory :

Issue Date : 12 January 2022 [ 1Phalinee Prabpaipal
1/] Chatchawan Khunpiluek

[ ]Waniop Larpkum

B 0278021

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

Uniformity : The

of

p

Equipment : Water Bath Cert. No.f 221;1\21491
Condition As-Received : Used ltem Page : 3 of
Reference : 2210-03760C-4
Result of Calibration :-  (*) Without Adjustment
Function of UUC* : Temperature Source

Calibration uuc* uuc Average* Standard Reading ( °C )
point Setting Reading Position
(°C) c) (°C) 1 [ 2 ] 3 [ 4 T s(ef)
85.0 85.0 85.0 84627 | 84563 | 84.628 | 84516 | 84.580
ibrati N L . Coverage

cal::;:ttlon Uniformity | Stability |Uncertainty| Factor
(°c) C) (£°C) (£°C) k
85.0 0.12 0.081 0.18 2

at any sensors and the measured temperature

at the reference location which are observed at the same time or at as close an observation time as possible

to de ine the

Stability : One-haif of the greatest

pattern or

Uuc* : Unit Under Calibration

Note :

of

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

within the chamber under steady-state conditions.
e at any one probe.

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 %.

Resuit of Calibration:-
Function:

Immersion
Depth
(mm.}
150
150
150
150

Result of Calibration:-
Immersion
Depth
{ mm.)
150
150
150
150
150
150
150
150

Standard
Temperature
(<c)
3.0037
60.0061
104.0031
180.0031

Standard
Temperature
()
3.0026
20.0035
60.0019
70.0021
85.0050
104.0028
150.0049
180.0015

UUC* : Unit Under Calibration
“The reported uncertainty of measurement was based on standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95%.

-000-

Before Adjustment
Temperalure measurement
This equipment was connected with Thermocouple Type K

vuec
Reading
()
3.7
594
103.0
177.5

Error
(C)
0.6963
-0.6061
-1.0031
-2.5031

After Adjustment

uuc*
Reading
(*C)
4.6
212
60.3
70.2
85.2
104.0
149.4
178.5

Error
(<C)
1.5974
1.1965
0.2981
0.1979
0.1950
-0.0028
-0.6049
-1.5015

~o000-

Mok, -

a1132470

Cert. No.: 22713
Page.: 2 of 2

1D No. 76950190/T

Uncertainty
of Measurement
(#C)

0.36
0.38
0.49
0.72

Uncertainty
of Measurement
(#+C)
0.36
0.36
0.38
0.40
0.44
0.49
0.62
0.72

a 1089050
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Agilent CrossLab Compliance Services

Agilent
CrossLab

EQUIPMENT QUALIFICATION REPORT (ECR)

Agilent CrossLab Compliance

Qualification Type:

System ID:

EQP Name:

EQP Revision:

EQP Publish Date:

Date:
Report Type:

Org. Name:

Org. Location:

REVIEWBY
ICPMS-0Q

appROVED BY . Satbthn [V,

JP12091612
NEXT CAL. DATE ..M. 1J21 05,

AgilentRecommended

ICPMS.02.50

March 2020

June 14, 2022 10:32:16 AM
Report

ALS Laboratory Group (Thailand) Co..Ltd.

104 Phatthanakarn 40, Suan Luang, Bangkok 10250
Thailand.

Date: June 14, 2022 10.32:16 AM
System ID: JP12091612
© 2021 by Aglient Technologies

Test Summary

Purpose

Page 1/30

Agitent CrossLab Compliance Services

This section includes a status for each scheduled test and the overall qualification. For each test that s run, (1) the status is
automatically determined based on pre-defined limits, and (2) the total number of times the test was run is displayed. For detailed
resuits and spacifications for a test, refer to the test results In this EQR.

Details

“Test

Autosampler Chack : ASX-520

Integrated Sample Introduction System (ISIS) Check : ISIS2
Autotune : G3281A

Background (No Gas Mode) : G3281A

Background (Gas Modes) : G3281A

20-Minute Stability (No Gas Mode) : G3281A

Status Runs
Pass 1
Pass 1
Pass 1
Pass 1
Pass 1
Pass 1

Overall Qualification Status

Pass i
Date: June 14, 2022 10:32:16 AM
System ID: iP12091612

Page 3/30

© 2021 by Agilent Technologies

Table of Contents

Agilent CrossLab Compliance Services

Sectlon Page
Cover 1
Table of Contents 2
Test Summary 3
Service Detalls 4
Instrument Detalls 5
Caiculation Formulas &
Protocol Details 7
Tests 8
Autosampler Check : ASX-6520 8
Integrated Sample Introduction System (ISIS) Check : SIS2 9
Autotune : G3281A 10
Background (No Gas Mode) : G3281A 12
Background (Gas Modes) : G3281A 13
20-Minute Stability (No Gas Mode) : G3281A 14
Declaration of Change Control 15
Attachments 16
Electronic Signature 28
Transaction Logs 29

Date: June 14, 2022 10:32:16 AM
System ID: JP12091612

Page2/30

©2021 by Agilent Technologles

Service Details

Purpose

This section includes local contact and delivery datails for this service.

General Details.

Service Order No./Request: 6005218484

EQP Name: AgllentRecommended
EQP Revision: ICPMS.02.50

Report Type: Report

Organization Details

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

Agllent CrossLab Campliance Servicos

Location: 104 Phatthanakarn 40, Suan Luang, Bangkok 10260 Thaitand.

Local Contact Details

Name: Khan Chatchanal
Job Title: Lab Manager
Qualification Location: Spectro Room

Cperator Detalls

Name: Panthep Kurasathain

Job Title: Field Service Engineer

Data Acquisition Details

Acquisition Software Name: MassHunter
Acquisition Software Revision: D.01.01
Customer Data System (CDS): lepMs: MassHunter

Date: June 14, 2022 10:32:18 AM
System ID: JP12091612

Page 430



llent CrossLab Compliance Services
©2021 by Agilent Technologies Adl P ©2021 by Agllent Technologies Agilent CrossLab Compliance Services

Instrument Details

Purpose

Calculation Formulas

Purpose
This section describes the as found system configuration. This section includes calculation formulas for all avallable tests. Depending upon which tests are scheduled, all or some apply to your

Details qualification,
ICP-MS 1
Manufacturer Aglient Technologies For a description of calculations for ICP-MS tests performed by the MassHunter software, refer o the MassHunter application and
documentation.
Name 7700x
todel Number G3281A
Detector Type sQ
Nebulizer Mira Mist (83161}
C Spray Chamber Quartz C
Torch Quariz
Sampling Cone Ni
Skimmer Cone Ni
Serial Number JP12091612
Firmware Revision D.01.01
Isis 1
Manufacturer Agilent Technalogies
Name Isis2
Model Number G4911A
Installed Options #003: 2 pumps, 1 valve, auto diluticn and discrete sampling
N Type Peristaltic pump system
C/ Autosampler 1 C
Manufacturer Agilent Technologies
Name ASX-520
Model Number G3286A
Serlal Number 031403A520
Chiller 1
‘Manufacturer Agllent Technologies
Name Chiller
Mode! Number G3202A
Serial Number 4N1220700
Date: June 14, 2022 10:32:16 AM Date: June 14, 2022 10:32:16 A
System ID: IP12031612 St 0 e a2
Foge 8130 Page 8/30
® 2021 by Agilent Technologies Agllent CrossLab Compliance Services. © 2021 by Agtlent Technologies Agilent CrossLab Compliance Services
Protocol Details Autosampler Check
Purpose Purpose

This section lists the revisions for all test unlls used in this report. For complete test-specific and high-leve! change details, refer to the

This test demonsirates that the autosampler module is correctly installed and connected. It does not test module performance.
Revision History document.

Test Revision Test
Setpoint
ICPMS.02.50 20-Minute Stability (No Gas Mode)
Results
ICPMS.02.50 Autosampler Check e Observed Result  Expected Result  Status
Criteria
ICl .02, Autotur
PMS.02.50 viotune After the self lest, is probe in the home position? ives P,
ICPMS.02.50 Background {Gas Modes) . :Pass
ICPMS.02.50 Background (No Gas Mode) As commanded, is the probe positioned at vial 27
C ', ICPMS.02.50 Integrated Sample Introduction System (ISIS) Check C i

Setpolnt Status: Pass : Runs:i1

Overall Autosampler Check Test Status

Pass

Date: June 14, 2022 10:32:16 AM Date:

June 14, 2022 10:32:16 AM
System ID: JP12091612

System 1D: JP12091612
Page7/30 Page 8/30




©2021 by Agllent Technotogies

Agilent CrossLab Compliance Services

Integrated Sample Introduction System (ISIS) Check

Purpose

This test demonstrates that the ISIS module is correctly instalied and connecled. It does not test module performance.

Setpoint

Results Observed Resull  Expected Result
Criteria

As commanded, does the pump rotate? {Ye; . “Yes

As commanded, do the valves load and inject? ives . ives

Setpoint Status: ‘Pass

Overall Integrated Sample Introduction System {ISIS) Check Test Status

Status

Runs: 1

Pass
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612

Page9/30

©2021 by Agilent Technologies

Mass 7 Sensitivity No Gas
Agilent Recommended:
Status:

Mass 89 Sensitivity No Gas
Agilent Recommended:
Status:

Mass 205 Sensitivity No Gas i184.67 F Mepaippm

Agilent Recommended:
Status:

Mass 59 Sensilivity He 184,86 i Meps/ppm

Agllent Recommended:
Status:

Oxide Ratlo 156/140 RRIE]
Agllent Recommended: T
Status:

Doubly Charged Species Ratio 70/140
Agilent Recommended:
Status:

Setpolint Status: ‘Pass

Overall Autotune Test Status.

Agitent CrossLab Compliance Services

Runs:}1

Pass
Date: June 14, 2022 10:32:16 AM
System D 4P12091612

Page 11/30

®2021 by Aglient Technolagles Agllent CrossLab Complance Services

Autotune
Purpose

This test uses traceable checkout standards to run a software-executed autotune In all modes. The tune report provides values for
peak width, mass axis, sensitivity, oxide species, and doubly-charged species tests,

Setpoint
Results

Peakwidth Mass 7
Agilent Recommended:

Status:

Peakwidth Mass 89
Agilent Recommended:

Status:

Peakwidth Mass 205
Agllent Recommended:

Status:

Mass Axis 7
Agilent Recommended:

Status:

-Mass Axis 89

Agilent Recommended:

Status:

Mass Axis 205
Agilent Recommended:

Status:

Date: June 14, 2022 10:32:16 AM
System ID: JP12091612

Page 10730

©2021 by Agllent Technologies Agllent CrossLab Compliance Services

Background (No Gas Mode)

Purpose
This test examines the background of the ICP-MS in no gas mode by monitoring ions during a blank run.

Setpoint

Conditions

Masses:

Measurements and Results
Masses (AMU):

Measured Value:

Agilent Recommended:
Statust

Setpoint Status: ‘Pass ' : Runs: 1

Overall Background (No Gas Mode) Test Status

Pass
Date: June 14, 2022 10:32:16 AM
Systom 1D: JP12091612

Page 12/30



©2021 by Aglient Technologies Agilent CrossLab Compllance Services

Background (Gas Mode)
Purpose

This test examines the background of the ICP-MS in the varlous gas modes by monitoring ions during a blank run.

Setpoint Gas Mode: IHeium
Conditions
Mass:
Integration Time:

Cyeles:

Measurements and Results
Mass (AMU):

Measured Value:

Aglient Recommended:
Status:

Setpolnt Status: {Pass’ Runs: 1

Overall Background (Gas Mode) Test Status.

Pass
Date: dune 14, 2022 10:32:16 AM
Systam ID: JP12091612

Page 13/30

©2021 by Agilent Technologies. Agllent CrossLab CompHance Services

Declaration of Change Control

This document is under change control. Revision history is maintained and printed on each document, Accass lo the master
documents is limited 1o process owners. Documents receive periodic review and cannot be assigned an evergreen stalus.  The
qualificallon performed according to this document refers only to the hardwareisoftware configuratlon in place at the time of the

Agilent T i that ir change be in place in order to
maintain the validation process. Any changes 1o the analytical or compulter hardware or software must be clearly specified. A
change management system provides a means for determining the degree of requalification required according to the extent of the
changes made. Al details of the changes must be thoroughly recorded and documented, together with details of completed tests and
their results. Note: q is the customer’s

Date: June 14, 2022 10:32:18 AM
System ID: JP12091812

Page 15/30

©2021 by Agllent Technologies

20-Minute Stability (No Gas Mode)

Purpose

Agilent CrossLab Compliance Services.

This test monitors the abundance of ions present in the checkout standard over a 20-minute period to verify that the signal is stable.
The %RSD of the abundance of given ions is calculated intemally by the software and compared to the imit.

Setpoint

Conditions

Mode: ISpactum :
Masses: 7.9.59,89,140,205
Integration Time: - m‘sec

Peak Pattem: _3 ; points/peak
Repetitions: 20

Sweeps/Repicates: 00

Measurements and Results

Masses (AMU): 205
Stability RSD: 10.6 %
Agilent Recommended: 345
Status:
: . i
Setpoint Status: ipass . T i Runs::1

Overall 20-Minute Stability {No Gas Mode) Test Status

Pass. :
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612

Page 14730

© 2021 by Agilent Technologles Agilent CrossLak Compliance Services

Attachments

Training requirements note: The delivery engineer attaches an ACE technique-specific training certificate to the Equipment
Qualification Report (EQR). Obtaining AGE technique-specific certification includes pre-requisite trainings for Data Integrity, General
Compliance topics (GMP, GLP, ALCOA, slc.), instrument hardware and software components, and the ACE technique itself. The ona

certificate all pi quisile trainings as in the Aglient Leaming Management System called Success
Factors.

Location C_atggory Document Name Page
EQR General Certificate of System Quaiification 17
EQR General Operator’s training certificate and qualifications 18
EQR General Certificate of Qualification for ACE 19
EQR General Certificate of Quallfication for ACE 20
EQR General Tuna reports 21
EQR General Test Report ’ 2
EQR General Test Report 26
Date: June 14, 2022 10:32:16 AM

System ID: JP12091612
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Agilent CrossLab Compliance Services

General
Document Name: :Certificate of Sysié;n Ci\;aiiﬁcetiun -
- Agilent Technologies
Agilent Compliance Engine Self Qualification
Date: September 14, 2029 4:59:15 PM.
DriveSedal#:  ACA025C3 Plattorm Revislon: ACE3.N
C . i There s
ot 3 one-lone - 1400 program tests b
Technique Type Tests Comploted Result
Atamic Absorplion 7 Conforms
Capiliary Electrophoresis 10 Conforms
Dissolulion 5 Confanms
Emission Spectroscopy 3 Conlorms
Gas Chromatography - GCMS 7 Conlorms
Bas Chromatography 28 Conforms.
Gel Parmeation Chrometography 9 Conlorms.
1CP-MS 6 Conlorms
Infrared Speciroscopy 7 Conforms
Liquid Chromalogrephy 17 Conforms
Liguid Chromalogrephy - LOMS 8 Conforms.
- Microfiuldics 18 Conforns.
C« Sample Preparation - Gas Chromatography 9 Conforms.
Sample Preparation - Liquid 8 Canforms.
Chromatography
‘Supercritical Fiuid Chromalography 15 Conforms.
Software 5 Conforms
UV-Vis Spoctophatometer 13 Conforms
‘Overatl Qualification Status
Conforms.
Date: June 14, 2022 10:32:16 AM
System 1Dz JP12091612
Page 17/30
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General
Document Name: Gertificate of Quallfication for ACE
Agilent Tachnologies
Certificate of Completion
Leamer Name: Panthep Kurasathain
C
Title Of Course: AN-CE-S$-11-030-A: ACE 3.X User Updatc Training
Completion Date: July 7,2020
Certificd By Company: Leaming at Agilent
tralning certificates
ider, through which i io Agilents rice Note ining, cusmeat
i echmical support. cuteat pers, pisies, Comple riog lone, “Agien: Technologics, does not
qualify an individos to safely iostall service or maintain Agilce products.
Date: June 14, 2022 10:32:16 AM
System ID: JP12081612
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General
Document Name: 7658}5”5 train:l\g certificate and qua)iﬁcefions
Aglent Technologies
Certificate of Completion
( Leames Name: Panthep Kumsathain
Title Of Course: . AN-CE-ICPMS-2-017-B:7200x/77005 ICP-MS Inico. -Opec. H/W.S/W & OQ/PV
Completion Date: November 22, 2012
Certified By Company: Leaming st Agilent
A . - i " 5 ,
e, X i i i ‘Service Notes, interral date i 1
o 'training alone, Wit it by Agilent Techualogles, does not
ly
Date: June 14, 2022 10:32:16 AM
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General
Document Name: iCertiﬁ};a!e of Quallfication for ACE
Agitent Tachnologies
Certificate of Completion
Leamer Naine: Panthep Kurasathoin
Title Of Courses AN-CE-ICPMS-2-035-B: CrossLab Compliance Hardware Specific Delivery for Agilent
ICP-MS Systems
Complction Date: Octaber 31, 2020
Certificd By Company: Leaming at Agilent
At 5 vl by Aghles el
provider, i " i lers, Seavice Notes, | ini 1
o, tochnical suppart.cures ot Compl ining alone, wil by Agilent Technologics, dogs not
qualify an individua! 1o safely instal, servico or mainiain, Agilent producis.
Date: June 14, 2022 10:32:16 AM
System 1D: JP12091612
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General
Document Name: {Tune reports
Tune Report
Oparaior e Supkvan Mok
AcqDua Batch CiAglantCPMHIUSe Tune.b.
Acq. Due-Time: 6142022 B0X16 AM
Repont Comment PHOQ 14 June 2022
nstrument Kame: GIZBIAIP12081612
()
Sensltvity
Vo Fans  Cowt _RAD% Secgwind
FAANAAS PN oo [s11s_ [osss _ [aswo
85 50000 24781 3.128 7.100
B o I - - [ I ()
ARSIV P
SompmgFerdsed 0311
InegrationTima[sec} 031
Cxidw/Doubly Gharged Retio.
oce 61140 $.119%
Doupty Charged 701140 1.140%
ReosoltonAxe.
[Fom_ Peskiegs A Wik Vts
d o7 % Joss _ [ome
5 [eemeser oz Jom
o I O T O )
Inlogroton Tnase; 03
- AcisionTinefses] 2274
Y Ads Linaar
“Tune Parsiowecs
Plaume Prameters
Plasma Mode - Nebulzer Gas. 1.0 Limin Makaup Gas. 000 Uaniin.
RF Power 1550 W Opiion Gas. - Audlary Gas 080 Unmin
RE Mateting v NewszetPump 0108 Plssmn Gas 150 Uin
Sempieepn  80mm SCTems 2%
Lane Pacamolers
Extact 1 ooy Qmapa Lers. a6V Deflact: 120v
Bz 900V Callfamcs S0V PloteBixs v
Omega Blas. -V CellEx v
Cail Pocgtnatars
UsoGas o Washw  — Enargy Disminaton 5.0V
He Flow 0 mu/min. OctP Bias. a0V
13 811472022 9:08 AW
Da June 14, 2022 10:32:16 AM
System 1D: JPI2091612
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Document Name: *Tune reports
Tune Report
Otctmbator 45mV Aoy 1V 1708V PusaHy 1966V
303 6142022 90 A
Date: June 14, 2022 10:32:16 AM
System ID: IP12091612
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Document Name:
Tune Report
H2Flow - Oct? RE 200V
QP Pammetars
ass Goln 82 st Galn 002 appies sov
Mass Offset: 12 At Olisat 02
Hardware Settings
Yorch
Torch H 94 mm TorthV 0.0mm
EM
Ohaimngtor 45V AnalogHV sy Puse v 56V
Com__RS0% __ Beend
T i )
red [aas [
20200 [2.166 22,100
o
o1
Oxida/Ooubly Charged Reto.
Cxide 1587140 1.122%
Doubly Chaxged 704140 1288 %
Tina Paraics
Plasma Mods - 1.05 Limin. Makewp Gas. 0,00 Umin.
RF Power 1BRW - Awsiiary Gas. 0.90 Limin
RF Matching 180V 0,108 Plasme Gas. 15.0 Limin
‘Sample Depih BOmm 2%
Lo Parametes
Exreet 1 00V Omega Lens. 74V Dadoct BV
etz 2090V CalEmmcs 0V Pl Biss arsv
Omega Blas. -V Col Exit V.
CotParames
Usa Gas Yos 3nd Gas Flaw. - Energy Discrimnation3.0V
e Flow A5 mbimin OctP Blas 210V
H2 Fiowe - OctPRF WV
0P Parsmoens
Mass Galn 152 AxiaGaln 1,0032 0P Blas 180V
Mess Offses 2 Axls Offser oz
Hardwate Settngs:
Torch
TorchH 0.4 mm Yorch V 00mm.
2013 1472022 9:03 AM
Date: June 14, 2022 10:32:16 AM
System ID: IP12091612
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General
Document Name: Test Report
Batch Summary Report
Batch Folder: DAAgilent Sevice\PMOQ 13-6-208G HebA
Analysis Flle: BG Hebatchbin
Tune Step: MHe
T o | acq oate-Tm I aaFie [ Simpletome | Twe T lwet | ibtien |
o Temamonomsean  loasweg ™ Samgle. 1 10000
Page1/2 6/14/2022 10:05:04 AM
Date: June 14, 2022 10:32:16 AM
System ID: IP12091612
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Document Name: %Tesl Report
Batch Summary Report
Ansite Toble
1 78 tue) ]
Lsane 211000 89
Page2/2 6472622 100904 AM
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
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Document Name: “Test Report
Batch Summary Report
‘Analyte Toble
[— | 7 INoGrsl T 3 INoGl | 59 1NoGayl | B INoGasl ]
sscfome | ces | cmsmo | ces | cesmo | ces | s | ces | csmn |
[lzomn || o2l zosesl sl seonc0s o7 auunmgl o8}
I 140 1NoGus1 I 25 IjoGmy |
1 52452 6260 181150220 o8]
Page2/2 671472022 95359 AM
Date: June 14, 2022 10:32:16 AM
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General
Document Name: ‘Test“Repol"t
Batch Summary Report

Batch Fokdwr DAAgilent Senice\PMOQ 13-6-221 0Q 20 Minh

Analyss Fle: 0Q20 Minkatchbin

Tune Step: #1NaGis

[CTea [ sopserime [ D Filg [Sompletame | Twee | lowi | oin |

- I Togisuerg C2genin | saenpie | 10000

Page1/2 /1472022 35358 AM
Date: June 14, 2022 10:32:16 AM
System ID: JP12091612
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Electronic Signature

Purpose

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

Dedails
Full Name of Signer:
Logged On User Name:

Panthep Kurasathain

panthep_kurssathaln@agilent.com

June 14, 2022

Executed protocol and published this original version of document

Signature Creation Date:
Reason for Signature:

Regulatory Disclaimer

“This document provides a protocol fo verify and facord instrument configuration and evidence of proper operation. It has baen prepared from our
interpretation of applicable regulations as well as Industry bes! practices, Tha document Is designod to provide an important component of a complele

kage. Vaidation depends upon many factors and use of this prolocol slone dogs not fiance, Aglient
‘promises o representations as o its sufficiency for any speific regulatory progeam.

makes no

‘Warranty

Agitent Technologies makes no warranty of any kind to this material, including but not limited to, the implied warrantles or merchantability and fitness for
2 particuler purpase. Agllent Te hal! not be liable for d herein or for incidental or consequential damages in connection with the
{fumishing, performance, or use of this material.

Date: June 14, 2022 10:32:16 AM
System Il JP12091612
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User Name: panthop_kurasathain System Id: JP12031612 ser Name: panthop_kurasathain Systom Id: JP12081612
Hostname: ASBKKWX313 Print Date: June 14, 2022 10:32:20 AN Hostname: ASBKKW313 rint Date: June 14, 2022 10:32:20 AN
ALS OQHW 7700 14Jun2022 Transactlon log : ALS DQHW 7700 14un2022 Transacton log :
Tine Transaction  Activty Type of Transaction OptionlInformation e rramsnction Activlty typo of Transacton optionalnformation
State Performed State Parformed
June 14, 2022 10:14:43 AM Audl SessionCreeiad  Sesslon Nore Juns 14, 2022 10:22:24 AM: Start Execullan ‘Background (No Gas Mode):  Nane
June 14, 2022 10:14:43 AM Statt Configuiation  Sesslon None ‘;::;’: : ‘G" Moda
J 14,2022 10:14:43 AM Audit Entilement LUcensing User Is FleldEngineer and
e u - does not requlre an unfock June 14, 2022 10:22:48 AM End Execution z:zg‘r:::(::sﬁ'«:?:ﬂh) :  RunCount:1
i ‘Background
June 14,2022 10:19:16 AM Avdit Eqplosded  Session EQP datails for rimary .
lechnique flcaMs) - June 14, 2022 10:22:48 AM Start Exaculion Zaaz:‘r:-: l:s:wmg : o None
File path: .
. J——— Background Hellum
( uraNonsli2 S0/icpM. 0250.0 C June 14,2022 10:23:35 AM Eng Exeaution Background {GasModss):  Run Count: 1
). EQP Flle Name: cazmth: G e
[IopMs.02.60.eqp], EQP Background :HoSum
Name:
{AglentRecommended] Jume 14, 2022 1023137 AM Stat Execston 20-Minuto Stablity (No Gos Nono
. Mode) : G3281A: 20-Minute.
June 14, 2022 10:19:20 AM End Configuratlon.  Sasston None Sttty (No Gas ode]
June 14, 2022 10:18:24 AM Stert Qualification Session oa June 14, 2022 10:24:08 AM End Execution 204Minute Stabllty {No Gas ‘Ryn Count 2 1
Made): GI281A: 20 Mite
Jume 14, 2022 10:19:26 AM Start Exoculion Autosompler Chack: ASK-520; None
Autosampler Gheck Stabilty (No Ges Moda) 1
Juns 14, 2022 10:19:42 AM End Execuion Autosampler Check : ASX-520: Run Count: 1 Juno 14, 2022 10:24:08 AM End Quallcation  Session oa
Autosampler Check June 16, 2022 10:24:08 AM Start Reportng Session None
June 14, 2022 10:19:43 AM Start Exezution Integrated Sample fayediction Nono e 14, 2022 P28 AN Ak Feporting Sonsen Repor Generated:
Systom [1S15) Chack : 15152 ) coticze
Intagrated Ssmple ntroduction
ystem (S18) Chack June 14, 2022 10:30:39 AM Audit Reporting Sessien Report Genetated : Raport
June 18, 2022 10:49:47 AM End Execution Integrated Semple Infroduction Run Counl : 1
Systom (1S15) Chock 8152
Integrated Sample knbrocicton .
C, ‘Systm (1SIS) Check C
June 14, 2022 10;19:50 AM Starl Exacution Autokane : G3261A: Aulotune 1 Nane
une 14,2022 102222 AM End Execuion Auotune : G3281A: Aulatune 1 Run Count: 1
Pagati2 . Page2/2
ba Jure 44, 2022 10:32:16 AM Date: June 14, 2022 10:32:16 AM
System ID: 12091612 System ID: JP12081612
Page 29/30 Page 30/30
©2021 by Agllent Technolagles Agilent GrossL.ab Compliance Services ©2021 by Agilent Techrologies Agilent CrossLah Compliance Services
Certificate of System Qualification
Background (No Gas Mode}
ICPMS-0Q )
Setpoint Status: iPass
System ID: JP12091612 Masses (AMU):
Organization Name: ALS Labaratory Group (Thailand) Go.,Ltd. Measured Value:
Organization Lacation: 104 Phalthanakarn 40, Suan Luang, Bangkok 10250 Thailand. Agilent Recommended:
Status:
Date: June 14, 2022 10:32:51 AM | .
EQP Name: AgilentRecommended ) -t
EQP Revision: ICPMS.02.50 Overall Background (No Gas Mode) Test Status
Overall Quallfication Status: Pass Pass o
Autosampler Chack Background {Gas Mode)
Overall Autosampler Check Test Status Gas Mode: zﬂelium
Pass ) ) : Setpoint Status: {Pass
Integrated Sample Intraduction Syster (ISIS) Check Mass (AMU): .
Measured Value:
Overall Integrated Sample Introduction System (ISIS) Check Test Status
B o rerme e e R Agilent Recommended:
Pass H
R - . Status:
! f
! H
Autotune i
Peakwidth Mass 7 T '
- . Overall Background (Gas Mode) Test Status
Peakwidth Mass 89 S . .
PR B Pass N
Peakwidlh Mass 205 . i
( Masshuis7 C
o S . 20-Minute Stability (No Gas Mode)
Mass Axis 88
Mass Axis 205 Masses (AMU): i7
Mass 7 Sensitivity No Gas Stabllity RSD:
| Mass 89 Sensitivity No Sas Agilent Recommended: < 1345
! Mass 205 Sensi Status: {Pass
‘Mass 59 Sensitivity He ;
Oxide Ratio 166/140 : Lo Sode
Doubly Gharged Species Ratio 701140 ’ Ovarall 20-Minute Stability (No Gas Mote) Test Status
C ) Pass
Overall Autotune Test Status e e e
Pass
Date: —une 14, 2022 10:32:51 AM Date: June 14, 2022 10:32:57 AM
Systom ID: JP12081612 Systom ID: IP12004612
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Instrument Details
Purpose

This section describes the as found system configuration,

Details
ICP-44S 1
Manufacturer Agilent Technologies
Name 7700x
Model Number ©3281A
Detector Typa saQ
Nebulizer Mira Mist (G3161)
Spray Chamber Quartz
Torch Quartz
Sampling Cone NI
Skimmer Cone Ni
Serlal Number JP12081612
Firmware Revision D.01.01
Isis 1
Manufacturer Agilent Technologies
Name 18182
Model Number G4911A

Installed Options

Type Peristaltic pump system
Autosampler 1

Manufacturer Agilent Technologies

Name ASX-520

Mode! Number B3286A

Serial Number 031403A520
Chilter 1

Manufacturer Agilent Technologles

Name Chiller

Model Number G3292A

Serial Number 4N1220700

Agllent CrossLab Compllance Services

#003: 2 pumps, 1 valve, auto dilution and discrete sampling

Juns 14, 2022 10:32:51 AM

JP12081612
Paged/7
®2021 by Agltent Technologles Agllent CrossLab Compliance Services
Ppanthep_kurasathaln System Id: JP12091612
Hostname: ASBKKWX313 Print Dato: June 14, 2022 10:32:52 AM
ALS OQHW 7700 $4Jun2022 Transaction kog :
Time Transaction  Aclivity Yypo of Transaction Optlonal Information
State Performed
June 14, 2022 10:14:43 AM Audk SessionCrated  Sassion None
June 14, 2022 10:14:43 AM Stat Configuration  Session Nene
June 14, 2022 10:14:43 AM Audit [Entitemant Licansing User Is FlaldEnglneer and
does not requie an unlock
code
June 14, 2022 10:19:18 AM Audit Eqploaded Sesskn EQP de'ails for pimary
lachnique [icpMs] -
File path: .
[ProfocolPacksficpMs/Config C
urallons/D2 507coM.02.50.0
9p}, EQP Filo Name:
(IcpMs.02.80.0q1 EQP
Nome:
IAglentRecommended)
June 16,2022 10:19:20 AM End Configwation  Session Nore
June 14,2022 10:1024 AM Sta Cualification  Session oo
June 14, 2022 10:18:24 AM Slart Execution Autosampler Chack : ASX-520: None
Autasempler Chack
Juna 14, 2022 10:19:42 AM End Execulion Autosempter Check : ASX-520: Rum Count : 1
Autosampler Check.
JJune 14, 2022 10:19:43 AM Start Execulion Integrated Sample Inroduction  None:
System (iSIS) Check : 18IS2:
Integrated Sampla Introduction
System (191S) Check
June 14, 2022 10:19:47 AM End Execution Integrated Sampie tniroduction  Run Count: 1
System (ISIS) Chock : 8152
Imegrated Sgmpie Introduction
‘System (15) Check
June 14, 2022 10:19:60 AM Start Execuion Autotuns ; G3281A: Autotune 1 None
June 14, 2022 10:22:22 AM End Execulion Autotune ; GI2B1A: Awtotune 1 Run Counl: 1
Page1/3
Date: Jdune 14, 2022 10:32:51 AM
System ID: JP12091612
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Electronic Signature

Purpose

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

Details
Full Name of Signer: Panthep Kuresathain
Logged On User Name:

Signature Creation Date:

panthep_kurasathain@agllent.com
June 14,2022

Reason for Signature: Executed protocol and published this original version of document

Regulatory Disclalmer

This document provides a protocol 1o verlly and record instrument configuration and evidence of proper aperation. It has been praparod from our
interpretation of appficable regulations as wollas Industry best pracices. The document s designed to provida an important componant of a complete
‘comphance package. Validation dopends upon many factors and use of this Agient jos makes no
promises of representations as o fts sufficiency for any specific reguiatory program,

does not assure

Warranty

Agilent Technologles makes no warranty of any kind to this materil, including but not liited to, the Implied warranties or merchantabilly and fitness for
8 particular purpose. Agllent Technologlas shall not be lisble for errors contalned herein or for Incidental or consequential damages in connection wifh the
fumishing, performance, or use of thls material.

Date:
System ID:

June 14, 2022 10:32:51 AM
JP12081612
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User Name: panthop_kurasathaln Systom 0: JP12091612
Hostnamo; ASBKKWX313 Print Date: fune 14, 2022 10:32:52 AN
ALS OQHW 7700 14Jun2022 Transaction log :
Time Transection  Activity Type of Transaction Optionet Iformation
State Parformad
Jure 14,2022 10:22:24 AM Start Execution Background (No Gas Mode):  Nano
63281A: No Gas Mode
Background 1
June 14.2022 10:22:48 AM End Execulion Background (No Gas Mode):  Run Count : 1
G3289A: No Gas Made
Background 1
June 14,2022 10:22:49 AM Start Exocution Background (Gas Modes):  Nona
G3261A: Gas Mode
Bockground Heltum
June 14, 2022 10:23:35 AM End Execulion Background (Gas Modes):  Run Court: 1
GIZB1A: Gas Made
Background :Hetum
June 16,2022 10:23:37 AM Start Execution 20-Minute Stabilty o Gas None
Mode) ; G3281A: 20 Minute:
Stabity (No Gas Mode) 1
Juno 14, 2022 10:24:06 AM End Execution 20-Minule Stabilty (No Gas  Run Counl : ¢
Mode) : G3281A: 20-Minute
Stablity (No Gas Mode) 1
June 13, 2022 10:24.08 AM End Quatficaion  Session oa
June 14,2022 10:24:08 AM Start Reporting Session Nors
June 14, 2022 10:30:28 AM Audit Reparting Session Report Genecsiod:
Cortiicate
June 14,2022 10:30:39 AM Avdit Reporting Sossion Report Generated : Report
Page2/3

Date:
System ID:

June 14, 2022 10::
JP12091612
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‘Systom 1d: JP12091612

User Nama: panthep_kutasathaln
Print Date: June 14, 2022 10:32:52 AM

Mestnamo: ASBKKWX113

ALS DQHW 7700 14Jun2022 Transactian log :

Time Transaotion * Activity Tyne of Transaction Optional laformation
State Pecformod
June 14, 2022 10:3225 AM Audit Roporting Sesslon Repart Signed : Report
PDF Name: ALS OQHW
7700
142022, 20220614 0Q
Report_Loof
Usar Name:
panthep_kurasathain@agion
teom
Full Name of Signer; Paninep
-~ Kurasethsin
( - Reasan for signature:
Execuled protocol and
publlshed ths original version
af document

Page3/3

Date: June 14, 2022 10:32:51 AM
System 1D: JP12081612
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Metrological Center
SCI ECO Services Company Limited

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

@IscG.

Metrological Center
SCI ECO Services Company Limited

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

®

CEMENT-BUIDING NATERALS

Certificate No. T220730 Page 1 of 6

Certificate of Calibration

Equipment : HEATING BLOCK

Manufacturer + Environmental Express

Model : SC 196 REVIEW BY

Serial No. : 6974CECW3285 APPROVED BY ...
Customer Code : BKK_EL0054 NEXT CAL. DATE 3'){'0(&)?
ID No. : T5306A3

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

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,

Khet Suan Luang, Bangkok 10250

Customer Location : Acid Digestion Lab

Date of Receipt : 30 March 2022

Calibrated By : W:%ll;rapon Sangtong (Technician )

Approved By : /Sujjar Naknakred ( Site Calibration Manager }
Date of Issue + 12 APR 2022

The uncertainties are for a confidence probability of approximately 95%.

;hi‘s Cenlﬁc.ate is issued in with the itions of granted by the Thai Laboratory Accreditation
cheme which has assessed the measurement capability of the laboratory and Its traceability to recognized national
standards and to the units of realized at the national standard laboratory. This certificate may

not be reproduced other than In full except with the prior written approval of the Metrological Center,

FM-L.12 109/30-05-57

Metrological Center
SCl ECO Services Company Limited

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

Website : www.scieco.co.th E-Mail : calibrate@scg.co.th Website : www.scieco.co.th E-Mall : calibrate@scg.co.th
Certificate No. T220730 Page 2of 6 Certificate No. 1220730 Page 3 of 6
Calibration Report Calibration Report
Equipment : HEATING BLOCK
Date of Calibration 2 7 April 2022
Environment : Temperature : 21.8-23.1 °c

Line Voltage : 221.6-226.3 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :
1. This equipment was calibrated by insert nine standard thermocouples type T into its chamber |, the other one
i was done in according

standard thermocouples type T use for ambient temp . The
to WI-T20.
All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90

2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
TC TYPET TN221-TN230 T210008 08 June 2022
TC TYPET TN231-TN240 T210008 08 Junc 2022
DATALOGGER  34970A T149 T210008 08 June 2022

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

Equipment Description :
o

Time Constant 2 Hour 25 Minute At__95 C
Fresh Air Dampor | JOpen | IMin [ ] Medium [ ] Max
Close
[X]Not Available

5. Adjustment :

( ) without adjustment ( X ) after adjustment

Approved By.

FM-L13 108/30-05-57

: . ™G .
i : H | i poless Haleds. i
; TNUO 3 7 ]
Holedd aess [
™M os N TN
Holed3 Woled4 4 ole3s  ERY ¥
™ P N30
iy R 110130

G TN
i voes

Hatei9

FRONT CONTROL

_\t
Approved By.

FM-L13 108/30-05-57




Metrological Center
SCI ECO Services Company Limited

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

’ ‘CEMENT-BULOING MATERIALS

Metrological Center
@ ‘ S c G SCI ECO Services Company Limited
T i LS 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5100
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No.  T220730 Page dof 6

Calibration Report

Measurement Results

Calibration Point Average Standard Reading at each position (°C))

RI Holel-Hole6| TN221 | TN222 | TN223 | TN224 | TN125 | TN226

CAL POINT Max 93.60 9382 94.05 94.20 94.36 94.26

95 Min 93.07 9326 9351 93.66 93.82 93.71
Average 93.33 93.54 93.78 93.93 94.09 93.98

[ R2 Hole7-Holel2| TN227 | TN228 | TN229 | TN230 | TN231 | TN232
Max 94.59 94.79 94.63 94.55 94.82 95.00

Min 94.05 9425 94.08 93.97 94.26 94.44

Average 94.32 9452 94.36 94.26 94.54 94.72

[ B3 Role13-Hole1s| TN233 | TNz34 | TN23s | Tnzse | TnzaT | TNazs
Max 95.03 94.54 94.78 94.84 95.06 94.73

Min 94.46 93.98 94.20 94.28 94.49 94.18

Average 94.74 94.26 94.49 94.56 94.78 94.45

[ R4 Hole19-Howe24| TN239 | TN240 | TN2z1 | TNzZ2 | TN23 | TNzzd
Max 94.89 94.82 95.73 95.85 95.73 96.10

Min 94.33 94.26 95.51 95.62 95.51 95.85

Average 94.61 94.54 95.62 95.73 95.62 95.97

RS Hole25-Hole30| TN225 | TN226 | TN227 | TN228 | TN229 | TN230

Max 96.28 96.39 96.37 96.54 96.19 96.04

Min 96.01 96.10 96.02 96.20 95.89 95.71

Average 96.15 96.24 96.20 96.37 96.04 95.88
[ R6 Hole31-Hole36| TN231 | TN232 | TN233 | TN234 | TN235 | TN236
Max 96.84 96.97 97.03 96.48 96.33 95.76

Min 96.53 96.65 96.71 96.08 95.98 95.43

Average 96.68 96.81 96.87 96.28 96.16 95.60
R7 Hole37-Holed2| TN237 | TN238 | TN239 | TN240 | TN221 | TN22z

Max 96.46 96.15 96.19 96.06 96.95 97.09

Min 96.13 95.84 95.85 95.72 96.64 96.78

Aversge 96.30 95.99 96.02 95.89 96.80 96.93

[ RS Holed3-Holed8| TN223 | TN224 | TN225 | TN226 | TN227 | TN228
Max 96.91 96.58 96.13 96.19 96.34 96.19

Min 96.55 96.21 95.80 95.87 96.03 95.88

Avcrage 96.73 96.40 95.96 96.03 96.18 96.03

Approved By.

FM-L13108:30-05-57

Metrological Center
S C G SCIECO Services Company Limited
per oW 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

©

Certificate No. T220730 Page 5 of 6

Calibration Report

Measurement Results:

HEATING BLOCK Temperature Distribution
Reading (°C )
Setting ('C) Stability (£C) Uncertainty (+°C)
Min , Max Average
100.0 1000, 100.4 1001 029 083
105.0 1050, 105.4 105.1 020 079

* The quoted uncertainty exclude " uniformity "

‘The calibration result apply only the above calibrated item.

The resull of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by 2 coverage factor & which for s t-distribution, providing

a level of confidence of approximately 95 % .

Approved By.

FM-L13 108/30-05-57
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Calibration Report

Measurement Results

Calibration Point Average Standard Reading at each position ("C )

R1 Holel-Hole6| TN221 | TN222 | TN223 | TN224 | TN225 | TN226

CAL POINT Max 104.47 104.65 104.79 10531 105.47 105.46
105 Min 104.15 104.27 104.45 10498 105.14 105.20
Average 104.31 104.46 104.62 105.15 105.31 105.33

[ R2 Hole7-Holel2| TN227 | TN228 | TN229 | TN230 | TN231 | T2
Max 105.55 105.73 105.65 105.84 105.97 106.07

Min 105.28 105.43 10535 105.52 105.68 105.83

Average 105.42 105.58 105.50 105.68 105.82 10595

[ R3 Holel3-Holel18| TN233 TN234 TN235 TN236 TN237 TN238
Max 106.14 106.06 105,81 106.05 105.81 105.87

Min 105.85 105.81 105.55 105.80 105.53 105.64

Average 106.00 105.94 105.68 105.92 105.67 105.75
[ R4 Holel9-Holeza| TN239 | TN240 | TNzz1 | TN2z2 | TNzzs | TNzzd
Max 105.86 105.60 104.44 104.51 104.28 104.78

Min 105.61 105.37 104,27 10435 104.12 104.61

Average 105.74 105.48 104.35 104.43 104.20 104.69
RS Hole25-Hole30| TN225 | TN226 | TN227 | TN228 | TN229 | TN230

Max 104.94 104.93 104.97 105.08 104.68 104.69

Min 104.77 104.75 104.76 104.90 104.51 104.49

Avernge 104.35 104.84 104.86 104.99 104.60 104.59
[ R6 Hole31-Holed6| TN231 | TN232 | TN233 | TN23d | TN235 | TN236
Max 105.44 105.45 105.61 104,95 104.84 104.42

Min 105.27 105.27 105.44 104.76 104.66 104.25

Average 105.36 105.36 105.53 104.86 104.75 104.33

R7 Holed7-Holed2| TN237 | TN238 | TN239 | Tn240 | TN2z1 | Tz

Max 105.17 104.70 104.59 104.51 105,22 105,53

Min 105.00 104.53 104.41 104.35 105.04 10537

Average 105.08 104.62 104.50 104.43 105.13 10545

RS Holed3-lioleds| TN223 | TN224 | TN225 | TN226 | TN227 | TN228

Max 105.61 105.45 105.10 104.77 104.87 105.02

Min 105.44 105.28 104.92 104,60 104.70 104.85

Average 105.53 105,37 105.01 104.69 104.79 104.93

Approved By. NP

FM-L13 108:30-05-57

Metrological Center

SCI ECO Services Company Limited
SCG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 NSC.TISHTIS 1025
Bangkok Tel : +668 9205 6851 , +669 8247 2360 CALIBRATION 0244
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No. T221644 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cold Room )
Manufacturer : KOLDTECH

bk 7
Model : KM 320 revewey .. Jbk 7

APPROVED BY ...

TBN-1012061/05

Serial No.

NEXT CaL oaTe 29012(25

Customer Code

: BKK_EN0167
ID No. : T2463A3
Customer ¢ ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,
Khet Suan Luang, Bangkok 10250
Customer Location : Environmental Laboratory

Date of Receipt 27 June 2022

Calibrated By Sujjar Naknakred ( Site Calibration Manager )

Approved By : /Bocenchai Suriyawong (Site Calibration Manager)
'
Date of Issue : M
The uncertainties are for a probability of approxit ly 95%.
This Certificate is issued In with the itions of granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the lab y and its ility to ized national
standards and to the units of realized at the national standard laboratory. This certificate may

not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L14117/01-02-64




Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

@|SCG

NSC-TISITIS 17025
GALIBRATION 0244

Certificate No. T221644 Page2 of 4

Calibration Report

Equipment : Chamber ( Cold Room )
Date of Calibration + 30 June - 1 July 2022
Environment : Temperature : 18.9-23.7 °C

Line Voltage : 222.9-226.5 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. This equipment was calibrated by insert nine standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).

All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .
2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
TC TYPET TN161-TN170 T210009 30 July 2022
TC TYPET TN171-TN180 T210009 30 July 2022
DATALOGGER  34970A Ti49 T210009 30 July 2022

3. This certificate is traceable t0 :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4, Condition of calibrated item : good

Equipment Description :
Time Constant 3 Howr - Minwte At__3_°C
Fresh Air Damper [ JOpen [ JMin [ ] Medium [ ] Max
|:|Close
[X]Not Available

5. Adjustment :

( ) without adjustment ( X ) after adjustment

Approved By. M

FM-L15117/15-05-63

Metrological Center
SCI ECO Services Company Limited

@ISCG

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALISRATION 0241

Certificate No. T221644 Page 4 of 4

Calibration Report

Measurement Results:

Average Standard Reading at each position (°C)

Calibration Point TN161 | TN162 | TN163 [ TN164 | TN165 | TN166 | TN167 | TN168 | TN169 ( TN170

3 2m 282 | 275 | 289 | 295 | 3.68 | 3.02 | 296 | 3.03 | 285

TNI71{ TN172 | TN173 | TN174 | TN175 [ TN176

297 { 3.02 | 289 | 3.04 | 297 | 333

Chamber ( Cold Room ) ‘Temperature Distribution

Reading (°C) Coverage
Setting (°C) Average (C) | Stability (+°C) | Uniformity °C)|  Uncertainty (C)
Min , Max Average Factor k
30 29,40 32 299 1.05 130 1.66 2.00

* The quoted uncertainty exclude " uniformity "

The calibration result apply enly the above calibrated item.

“The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplicd by a coverage: factor & which for a t-distribution, providing
a level of confidence of approximately 95 % .

Approved B;L__M -

FM-L15 117/15-05-63

Metrological Center
SCI ECO Services Company Limited

©/SCG

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

NSC-TISI-TIS 17025
GALIBRATION 0244

Certificate No. T221644 Page 3 of 4

Calibration Report

15F
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4F
/“
_______ 9A ) _ ___I2F_
14A
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. HF”i 1c !
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~
Neceemm

2al2 |
i g
16E L4 SA

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

1C = TN161 11F = TNI71
2A = TNIG2 12F = TNI172
3A = TNI163 13A = TNI73
4F = TNI164 14A = TN174
5A = 'INI165 15F = TN175
6A = TNI166 16E = TNI176
7F = TN167
8F = TN168
9A = TNI69
10A = TN170
'
Approved By.

FM-L15117/15-05-63
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review By S1oN L
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APFROVED BY .1

wevren. oate 4050

Maintenance Protocol

Atomic Fluorescence Spectrometer

mercur DUO /
mercur DUO plus




analytikjena

Antnsenber Corpom

Serial-No.: _K170A0143 ___ Customer-No.: S
Date: _24May 2023 Carried out by: __Srichai Fak-on
with ing O Quaiification (0Q) ]

(requires a separate OQ protocol)

Compan o - o .
ompany VRN (BUaaed uauaTinas n{d (Ussndlng) $ada

User
Department " a v

DU fRins
Street o

104 798 40 OUURRIINT LATINVAN LIATIUNAI
Zip Code, City | s ivmamuas 10250
Country Usunelng
Phone
Fax
E-mail

So— |

Mainteriance Povocol mereus DUG merear D40 pios | upete 27.06.2018 version 7 1 Kaee zs

Azt deng AG T uor 11107745 dena Seemary

P

analytikjena
Al G
nominal (actual
Device parameter value value
visual check general tightness inside the Mercur ok. M changed: [J
visual check Goldtraps ok.: fo ; changed: m]
visual check spectrometer
Fluorescence cell o.k.: Q{ 1 changed: [
Absorption cell, incl. window ok: ‘ changed: [J
lens ok: & ichanged: [
Swivel drive (SEV) ok: M@ Tchanged: O
check pump hoses ok.: EZI : changed: [m}
check hoses and hose connectors ok: |changed: [_
i
check and clean reactor ok. IZ[ changed: [m)
check drying hose output Gas-liquid-seperator ok.: |Zf !changed: ]
check bubble-sensor ok.: !Zf notok: [J
Check gasflow
Argon pressure vaAIveA - 1.2-15bar | 1.5bar
10Nhor | "
Valve 1 0.166 NUmin | 0.163 NL/min
50Nihor ! !
Valve 2 0,833 NUmin 0.403 NL/min
5NImor .
Valve 3 0,083 NUmin 0.140 NL/min
10Nithor
o Valve 4 0,166 NUmin 0.108 NL/min
Check liquidflow
Acid i'?"::{m‘" 2.5 mimin
Smimin |
Red.-agent i ?Tr!lmm 2.5 mi/min
10mimin ! .
Sample +2mi i 10 mi/min
Adventitious light - values V) from file
100 0 o
200 ") 0
300 ‘o ‘o
350 "o 0
400 ‘0 .0
450 2 2
R 5
550 10 10
5§75 15 14
600 i 20 i 20

Mandene nge Pre

Stk Jens 4G

analytikjena

A Eodansesores Copary

Maintenance works basic unit

tightness visual check inside the Mercur

visual check if gold-traps are broken

visual check if spectrometer is contaminated
visual check of the fluorescence cell

visual check of the absorption cell, incl. window
reactor cleaning

check pump-hose, if necessary change it
check swivel drive (SEV)

check drying-hose, output gas-liquid-separator
test Bubble-Sensor

check gas flows

check volume flows, reagents

recording stray light values

REINHAESEERAQS

measurement with 30 ng/l

Maint works AL pl Serial No.: 701 739
lubricate the dosing-winding (Teflon-grease-spray)

clean the dosing cylinder, if necessary exchange it

lubricate the winding system of the height drive with some drops of oil

check the toothed belt

check the position of the mechanical stopper (height: 13mm )

check the pump rate of mixing pump (<14s AS52, typ.7s/<20s AS528S, typ.10s)
check the pump rate of washing cup

check the electrical hose connections for good contact

check the connectors of the magnetic valves

[SESESY SR SYSQagagS|

check the dosing hose for buckling, if necessary exchange it

Wardeniace Sraies! mercar DUG:

it DG plus | Jguate 27.08.2076 Virsien 2 1 Feer 35

Aniith Jee .G | Ke TTAC JErE Sergny

analytikjena

A Erdns e Compars

nominal actual
Device paramster value value
Analytical p FI cell o
Conditions.: max.conc.: 10pg/l. PMT-voltage: ..360.........v
Blank-solution
) ) Int>0.0015
without enrichment / FBR 30 ng/L RSD<3% |
Conditions.: max.conc.: 1.7ug/L. PMT-voltage: i
Blank-solution :
. . Int > 0.008
with enrichment / FBR 30 ng/L RSD <3 %
Fok.- factor ( Int; / Inty ) >35
Analytical parameters Absorption cell
Blank-solution Ext 0.00093

Ext. > 0.0012 :Ext

] ) X
without enrichment / FBR 100 ng/L RSD<5% ' RSD:

Comments

g}gnature Technician

 Opy, T

Signature Customer

... 24May2023 24May2023
Place, Date (DD/MM/YYYY) Place, Date (DDMM/YYYY)
Mantraasce F1toeal mereus DUC mescr DG o {undate 27.56.2076 Verson 7 1 Koec £

Arakiis dena AG [ onrad-Zuse-S0. 1| Jeia Gennzay

b T —




A/

Service Report

analytikjena

AnEndress +Hauser Company

35 4100 5. 345 Road, Khiong Knol, Pak Keet,
Nonthabuei 13120 Thaitand.

Phone: +66(2) 1062970-72

Faxi 466{2) 1052073

e anatytik-jena.com

Customer's address :

] Customer's Rel. No.

PRy omeien /NMEY KU ooty il

Izﬁlalytik Jena Instruments (Thailand) Ltd.

for o 40 mre

ﬁmwﬂ-ﬂ e o250

3 analytik Jens Far East (Thailand) Ltd.

E-mail - | Phone -

[ Fax:

[ user:

Job No. LBOB2Y2 PH.

[ servioe Engineer TRt yQ,@ [ pete: ﬁz{glm\g [ Pese: 11/

insirument model Mevpyy | Serial No. K (7044

| Software Vérsion No. 4.7 f&.¢y

) Repair (RE) 4 Maintenance (PM)

0 Installation (IN) O Warranty

O Application (AP) _[J Site Prep.(SP) [ Visitv))

Faul ] Claim . — _prwd ooy Aok et Fosor _Po. Mo, 28e0 113/ (Trv2308 ~037)

— pivhms P

{100 Ewor Code

Yeow 2023 (i Tome /Sov 2023)

‘action taken - — 7 inilenomee ek Basie tul

—  Check_ Jevice _prnameler.

=~ Check _gas flw.
oy

Cheek® [iguid fiow
= @J‘ﬁ—rw, Frovs figh? = Vales

F Jes! vm Mé{/{:vl voomely_Tlosvescence cell

Tt sy Lonl o s At <ol

Action Pending /

3 Q
11> o Vi

Bulle sousor.

Mmsplerinige Vofle|

O Spare Part 01 Instrument C:

ftem No.

Name Quanlity

Unit Price

Bl (4 Bl Bad Bl £

rd

Herewith the undersigned confirm the ime devoled,
the work performed, the perfect function of the device,
and the receip/delivery of the specified spare parts.
*Traveled hours and kilometars can only be entered
after the return of the service engineer.

Date / Signature of Cuslomer

Qrotdan 1.

Date / Signalure of Semgzz Work completed?
néé/ o e

O Ne

Services are subject to the Genral Terms and Conditions of Analytik Jana AG, which will be sent on request.

5/24/2023 12:46 Page 2/4

QC parameters

QC type Conc. check

QC check samp. 1 — QC check samp. 2 --

Conc. - Conc. -

Error limit - Error limit —

Rep. measurement off Reaction flag + continue

QC std.1 no. 1(30.000 ng/L) QC std.2 no. 1(30.000 ng/L)

QC std. 1 limit + 50.00% QC std.2 limit + 50.00%

QC std. act. flag + continue

Expect. blank abs. 0.0100+ 0.0100 Reaction flag + continue

QC precision off

Reaction off
) QC Recal factor Off

Calibration settings

Calib. meth Standard calib. Calibr. unit ‘ngIL

No. standards 1 Conversion fac. 1000000

Type of standards — Standard prep. Premixed

Blank correct. -

Recalib. std. no. —
Qutput unit ug/l Conversion fac. 1000
Calib. stat. Mean Meas. cycles 3

Blind cycles 1

Stock sol. 1 -~ Stock sol. 2 -

Stock sol. 3 -— Stock sol. 4 -

Type of cal. curve linear Intercept calculated

Weighted cal. off Grubbs stat. off

Check of cal. curve no outlier test

Sample statistics

Stat. mode Mean Meas. cycles 2

Confid. level 95.4 % Blind cycles 1

Grubbs stat. -

Calibration standards Hg
No Name State Pos C‘;';?L' Ints sD RSDI%
1 Cal-Zero (==} 79 0.000 H:0.000249 0.000132 53.13

A:0.004274 0.001698 39.72
2 Cal-Std1 =) 80 30.000 H:0.001720 0.000007 0.459
A:0.02172 0.000023 0.107

Mercur

Mercur
Report file:
Program version:

Operator:
Laboratory:
Code:

Remarks:
Food,water

5/24/2023 12:46 Page

CAWINAAS\TMP\2023\May\Pro_032

4.7.10.0 Printed on:
Recording started on

PSU,0TA

ALS-BKK

iI_Hg095_2023

512412023
512412023

12:46

1/4

12:35 GMT+7.0

Method parameters Hg
Method Without enrichment / FBR 30ng/L_PM24052023
Created on 5/24/2023  Time 12:27
Program
P € Mercur Te Hg fl
Line 253.7 nm
Lamp type Hg-LP
Integr. mode Peak height Integr. time 30s
PMT 360V
AZ time 5s Peak smoothing 8/5
Delay 0s
Working mode wi/o enrich. System cleaning Acid
FBR technique on Wash time acid 10s
Pump speed 3 Soaking time 20s
Sample load time 10s Gas load time 5 NL/h
Reaction time 10s
Waiting time AZ 5s
Delay 0s
Purge time1 28s |
Purge time2 15s Gas wash time2 | 10 NL/h
Autosampler
Autosampler AS518/F Tray type 87/139
Working mode continuous
Dilution -
Mercur
5/24/2023 12:46 Page 3/4
Calibration function 1 5/24/2023 12:44 Calibration (Peak height)
Ints=k1+k2*conc
k1=0.000249 k2=0.000049 Recal. factor: -
Slope 0.00005 Ints/(ng/L) R2-adjusted 1.0000
sc0 1.00000 ng/L
Lower limit 0 ng/t Upper limit 133.0 ng/L.
Detection limit - Deter. limit 1-—-
0.0020 === — -
g .
253.7 nm .
0.0015
Peak height™ T
-
=z
£ 0010 e o
8 S
£ 7
0.0005 _
0.0000
0 5 10 15 20 25 30 35
Cone. [ng/L ]
Measurements and events {sorted by time)
Hg Without enrichment / FBR 30ng/L_PM 24052023 5/24/2023 12:35
D Conc. Ints BG sD RSD/%  Int. type Time
Cal-Zero 0.000143 PkH 12:37
0.000397 12:38
0.000207 12:40
Ong/L 0.000249 0.0001324 53.13 12:40
Cal-Std1 0.001720 PkH 12:42
0.001712 12:43
0.001728 12:44
30.00ng/L 0.001720 0.000007897 0.459 12:44
Calibration Calibration function: 01 12:44

Mercur




Peak plots

Cal-Zero_5/242023 12:37
—

5/24/2023

Cal-Std1_5/24/2023 12:42

12:46  Page  4/4

Hg

Hg

., 0001 o, 0001 /\
£ £ /
0000~ | 0.000,/ \
0 20 0 20
Time [s] Time [s]
Mercur
5/24/2023 14:01 Page 2/4
QC parameters
QC type Conc. check
QC check samp. 1 QC check samp. 2
Conce. - Conc.
Error limit - Error limit -
Rep. measurement off Reaction flag + continue
QC std.1 no. 1(30.000 ng/L) QC std.2 no. 1(30.000 ng/L)
QC std.1 fimit + 50.00% QC std.2 limit + 50.00%
QC std. act. flag + continue
Expect. blank abs. 0.0100+ 0.0100 Reaction flag + continue
QC precision off
Reaction off
QC Recal.factor Off
Calibration settings
Calib. meth Standard calib. Calibr. unit inglL
No. standards 1 Conversion fac. . 1000000
Type of standards - Standard prep. EPremixed
Blank correct. -
Recalib. std. no. -
Output unit IpgiL Conversion fac. 1000
Calib. stat. Mean | Meas. cycles 3
! ' Blind cycles M
Stock sol. 1 - | Stock sol. 2 -
Stock sol. 3 |~ | Stock sol. 4 -
Type of cal. curve Jlinear | Intercept ‘calculated
Weighted cal. ioff | Grubbs stat. off
Check of cal. curve | no outlier test | !
Sample statistics
Stat. mode f off | Meas. cycles 1
Confid. fevel 195.4 % | Blind cycles [
Grubbs stat. i— | i
Calibration standards
No Name State Pos C‘:";L’ Ints so RSD/%
1 Cal-Zero ) ## 0.000 H:0.003700 0.000081 2.192
A:0.02531 0.000153  0.607
2 Cal-Std1 ) #  30.000 H: 0.01060 0.000253 2.386
A:0.06689 0.002766 4.136

Mercur

5/24/2023 14:01 Page 1/4

Mercur
Report file: C:AWINAAS\TMP\2023\May\Pro_033
Program version: 4.7.100 Printed on: 5/24/2023 14:01
Recording started on 5/24/2023 13:37 GMT+7.0
Operator: PSU,0TA
Laboratory: ALS-BKK
Code: 11_Hg095_2023
Remarks:
Food,water
Method parameters Hg
Method Enrichment / FER 30ng/L. PM_24052023
Created on 512412023  Time 13:36
Program -—
P Mercur Technil Hg fi
Line 253.7 nm
Lamp type Hg-LP
Integr. mode Peak height Integr. time 40s
PMT 352V
AZ time 5s Peak smoothing 1211
Delay Os
Working mode Enr. w/o reload. System cleaning Off
FBR technique off Wash time acid 10s
Pump speed 3 Soaking time 20s
Sample load time 10s Gas load time 10 NL/h
Reaction time 10s
Waiting time AZ 10s Gas AZ wait 10 NLth
Purge time1 30s
Purge time2 15s Gas wash time2 5NL/h
Purge time3 20s
Heat.time coll.1 H 20s Cool. time coll.1 30s
Mercur
5/24/2023 14:01 Page 3/4
Calibration function 1 5/24/2023 14:00 Calibration (Peak height)
Ints=k1+k2*conc
k1=0.003700 k2=0.000230 Recal. factor: -
Slope 0.00023 Ints/(ng/L) R2-adjusted ‘ 1.0000
sc0 1.00000 ng/L ;
Lower limit 0 ng/L Upper limit |33.0 ng/L
Detection limit Deter. limit -
] '
g ;
00100 1553.7 nm : :
Peak height |
0.0075 1 ;
B i
z i’
8 0.0050 S
£
& ‘
0.0025 i
|
i
0.0000 i
I
|
10 15 20 25 30 35

Cone. [ng/L ]

Measurements and events (sorted by time)

Hg Enrichment / FER 30ng/L PM_24052023 6/24/2023  13:37
iD Conc. Ints BG SD RSD/% Int. type Time
Cal-Zero 0.003792 PkH 13:.41
0.003666 1343

0.003640 13:44

Ong/L 0.003700 0.000081090 2.192 13:44

Cal-Std1 0.009498 PkH 13:49
0.008333 13:50

0.008961 13:52

30.00ng/L. 0.008931 0.0005830 6.528 13:52

Cal-Std1 0.01031 PkH 13:57
0.01074 13:58

0.01076 14.00

30.00ng/L. 0.01060 0.0002530 2.386 14:00

Callbration Calibration function: 01 14:00
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QC parameters

QC type Conc. check

QC check samp. 1 - QC check samp. 2 -

Congc. - Conc. -

Error limit - Error limit —

Rep. measurement off Reaction flag + continue

QC std.1 no. 1(100.00 ng/L) QC std.2 no. 1(100.00 ng/L)

QC std.1 limit + 50.00% QC std.2 limit + 0.00%

QC std. act. flag + continue

Expect. blank abs. 0.0100+ 0.0100 Reaction flag + continue

QC precision off

Reaction off
QC Recal.factor Off

Calibration settings

Calib. meth Standard calib. Calibr. unit "ngIL

No. standards 1 Conversion fac. :1000000

Type of standards — Standard prep. Premixed

Blank correct. —

Recalib. std. no. -—
Qutput unit pall Conversion fac. 1000
Calib. stat. Mean Meas. cycles 3

Blind cycles 1

Stock sol. 1 -— Stock sol. 2 -—

Stock sol. 3 . Stock sol. 4 —

Type of cal. curve linear Intercept calculated

Weighted cal. off Grubbs stat. off

Check of cal. curve no outlier test

|

Sample statistics

Stat. mode Mean Meas. cycles 2

Confid. level 95.4% Blind cycles 1

Grubbs stat. -—

Calibration standards - Hg
No Name State Pos Cc;rg/:L/ Abs sD RSD/%
1 Cal-Zero ) # 000 H:0.000932 0.000138 14.88

A:0.035926 0.006208 17.28
2 Cal-Std1 ) ## 100.00 H: 0.004494 0.000116 2.586

A: 0.061286 0.001275 2.082

Mercur
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Mercur =

Report file: C:\WInAAS\TMP\2023\May\Pro_034

Program version: 4.7.10.0 Printed on: 5/24/2023 14:33

Recording started on 5/24/2023 14:18 GMT+7.0

Operator: PSU,OTA

Laboratory: ALS-BKK

Code: 11_Hg095_2023

Remarks:

Food,water

Method parameters Hg

Method Without enrichment / Abs / FBR 100ng/L_PM 24052023

Created on 5/24/2023 Time  14:18

Program -

P. Mercur T I! Hg absorpti

Line 253.7 nm

Lamp type Hg-LP

Integr. mode Peak height integr. time 55s

PMT 225V

AZ time 5s Peak smoothing 2/5

Delay 8s

Working mode wilo enrich. System cleaning Acid

FBR technique on Wash time acid 15s

Pump speed 4 Soaking time 20s

Sample load time 8s Gas load time 5NL/h

Reaction time 12s

Waiting time AZ 15s

Delay 10s

Purge time1 50s

Purge time2 | 10s Gas wash time2 10 NUh
Mercur
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Calibration function 1 5/24/2023 14:33 Calibration (Peak height)

Abs=k1+k2*conc

k1=0.000932 k2=0.000036 Recal. factor: -
Slope 0.00004 Abs/(ng/L} R2-adjusted 1.0000
sc0 1.00000 ng/L Charact. conc. 122.411 (ng/L) 1%}
Lower limit 0 ng/L Upper fimit 110. nglL
Detection limit - Deter. limit -

0.005 : ! I

Hg
0004 | 2537nm ¢ /

Peak height

0003 | . ! /
0.002 ; ‘ / B

Intensity

0.001 -
R wa R —— B
0.000 !
1
; -
0 25 50 5 100
Cone. [ng/L ]

Measurements and events: (sorted by time)
Hg Without enrichment / Abs / FBR 100ng/l_PM 24052023 6/24/2023 14:19
1D Conc. Abs BG sD RSD/%  Int. type Time
Cal-Zero 0.001039 PkH 14:22
0.000775 14:23
0.000981 14:25
OnglL 0.000932 0.00013872 14.88 14:25
Cal-Std1 0.004528 PkH 14:29
0.004364 14:31
0.004589 14:33
100.ng/L. 0.004494 0.00011623  2.586 14:33
Calibration Calibration function: 01 14:33

Mercur




5/24/2023 14:33 Page 474
Peak plots Hg

Cal-Zero 5/24/2023 14:22 Cal-Std1_5/24/2023 14:29
o [P

"

0.0025 : 0.0025 |
£ : R g \>
< < : i
0.0000,/ . o 00000 ey
0 25 %0 -
Time [s] Time {s]

Mercur
analytikjena
Serial-No.: CEIPOAOIRS  CustomerNo.: . Qoy-cor

Date: _ bfos j}g{%. Caried out by:

with ing Op ional Qualification (0Q)
(requires a separate OQ protocol)

ﬁtv&%:.~Aﬁt€‘4 .

O

’ O T
Company ,@/37 OHOR 108 #RNO7DRY ;}x‘.)/ e ,MQM) 0‘7/»97 |

/YT DS e JO25E

User v/
Aonkenh a0 ed™
y JEU
Department Load
Street o4 mr&mnm: ¥O Prev 'Szw:mw Y3 RONYEA
Zip Code, City

Phone

E-mail

Werlerznoe Frowci ri et Dl puus | Jpeale 2708 2008 versrnr 2 * hose

Ayl fa AG Thovad

analytikjena

A Loimsst s Comgam

Maintenance Protocol

Atomic Fluorescence Spectrometer

mercur DUO /
mercur DUO plus

analytikjena

AT —

Maintenance works basic unit

tightness visual check inside the Mercur
visual check if gold-traps are broken

visual check if spectrometer is contaminated
visual check of the fluorescence cell

visual check of the absorption cell, incl. window
reactor cleaning

check pump-hose, if necessary change it
check swivel drive (SEV)

check drying-hose, output gas-liquid-separator
test Bubble-Sensor

check gas flows

check volume flows, reagents

recording stray light values

measurement with 30 ng/l

Maint works A pl SerialNo.. 52 feg 280
lubricate the dosing-winding (Teflon-gi pray) T
clean the dosing cylinder, if necessary exchange it

lubricate the winding system of the height drive with some drops of oil

check the toothed belt

check the position of the mechanical stopper (height: 13mm )

check the pump rate of mixing pump (<14s AS52, typ.7s/<20s AS52S, typ.10s)
check the pump rate of washing cup

check the electrical hose connections for good contact

check the connectors of the magnetic valves

check the dosing hose for buckling, if necessary exchange it
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AnEedretytseames Compiny

analytikjena

Antodmssvitruses Company

L nominal actual
Device parameter value value
Analytical par Fluor cell
Conditions.: max.conc.: 10ug/L  PMT-voltage: (3” ...... Vv

Blank-solution
. : int>0.0015
without enrichment / FBR 30 ng/L. RSD <3 %
Conditions.: max.conc.: 1.7ug/L. PMT-voltage: )
Blank-solution
R int > 0.008
with enrichment / FBR 30 ng/L RSD < 3 %
Fok.- factor ( Int; / Int;) >35
Analytical p Absorption cell
Blank-solution
) e ) Ext. > 0.0012
without enrichment / FBR 100 ng/L RSD < 5 %

Comments

L Sichoi Fokoo, ] aeth_sodtdném

Device parameter s:l':;nal ::}::I
visual check general tightness inside the Mercur o.k.: Er changed: ]
visual check Golqtraps ( Ge/o(‘lrmrg 2 / /vg) ok.: Zf ;:I'\anggd: D
visual check spectrometer
Fluorescence cell ok: W& changed: [
Absorp(ipn c_ell. incl. wind?w ok.: z éhanéed: D
lens ok: & changed: D
Swivel drive (SEV) ok: [ |changea: OI
check pump hoses ok.: Z’ changed: [}
check hoses and hose connectors ok: [4 |changed: [T
(:' check and clean reactor ok. U changed: D
' check drying hose output Gas-liquid-seperator ok: & changed: O
check bubble-sensor ok.: D’ notok: [OJ
Check gasflow
Argon pressure valve 4 1.2-1.5bar 153 bay
Valve 1 o108 N | 165
Valve 2 O,ZSSN:&/:M 0.%31
vaos [ L2 o o
Valve 4 0,126Nzhu?nrm 0467
Check liquidflow
Acid 25mimin | ) 5wl /imi,
Red.-agent i'f'?‘:min L5 "'"/Mh_
Sample L? ?‘(:lrrin o '”\\/ “isy
Adventitious light - values (\%] from file
100 ) )
200 0 )
300 o) <)
350 o §
400 | 3
450 I 9
500 9 17
550 9 3L
575 §Ix 51
600 3L 91 -

“awtenance Protocal merur DUC mercur IO plus | update

Analyik Jeva AG | Kanrad-Tuse-Sr. | 0772 Jena: Gemany.

27062016 Verson 2 1 Koee

Signature Technician * Signature Customer

Bavghae, b fou]

Place, Date (DD/MM/YYYY)

fov Iy
Place, Date (DD/MM/YYYY)

Mairtensre Frotocol mercul [UG. mercur DU [updzie 27,08 2076 Version 2.1 Koec T

Analytk Jeng AG | Konrad-Zuse-Str | 07745 Jena: Germany






