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a (Colon)
AU (Turbidity)

Anailunga-A1 (pH)
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Wan (Fe)
U (Mn)
MDA (Cu)
danzd (Zn)
sala (s0,)
nan 154 (C)
vigealsd ()

Twasn (NO,)
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5 (wiwmantiu-Tauead)
5 (ML)

7.0-8.5

et MuaRmINzay
(Jadniunonns)
Tiduos
A 03
T 1.0
Tiidu 5.0
T 200
T 250
TaiAu 0.7

Tahii 45

AN EA1TINUA (Total hardness as CaCO,) Tiiifiu 300

AMUNIZAINIT Taitfins 200
(Non-carbonate hardness as CaCO,)
WSmannamsiavuanazasld TaitAu 600

(Total dissolved solids)

inuieylangaga
15 (miwunaiiy- Tavead)
20 (MwANUYM)

6.5-9.2

nurienlangaga
(liaaniunaans)

1.0

05

L5

15

250

600

10

45

500

250

1,200
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Carbon Monoxide

r.'l = nkL = '
snensiasasiianldlun1simssi / A&y

Analyzer , System calibration, Standard gas

Stack (CEMs) = = . =
Stack (CEMs) Oxides of Nitrogen Analyzer , System calibration, Standard gas - - - -
Stack (CEMs) Sulfur Dioxide Analyzer , System calibration, Standard gas - - - -
Stack Total Suspended Particulate Console Control Unit BKK_FS0468 12-Jan-22 12-Jul-22 6
Stack Total Suspended Particulate Digital Balance RYG_EN0003 31-Mar-21 31-Mar-22 12
Ambient Total Suspended Particulate High Volume BKK_FS$1058 - - On site Calibration
Ambient Total Suspended Particulate High Volume BKK_FS0366 - - On site Calibration
Amnbient Total Suspended Particulate High Volume BKK_F50362 - = On site Calibration
Ambient Total Suspended Particulate Digital Balance RYG_EN0001 6-May-21 6-May-22 12
Ambient Particulate Matter (PM-10) High Volume BKK_FS0385 - = On site Calibration
Ambient Particulate Matter (PM-10) High Volume BKK_FS1061 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume BKK_FS0389 - - On site Calibration
Ambient Particulate Matter (PM-10) Digital Balance RYG_EN0001 6-May-21 6-May-22 12
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0533 4-Jan-22 4-Jul-22 6
Ambient Nitrogen Dioxide NO, Analyzer BKK_FS1064 4-Jan-22 4-Jul-22 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0461 4-Jan-22 4-Jul-22 6
Armbient Sulfur Dioxide SO, Analyzer RYG_FS0532 d-Jan-22 4-Jul-22 6
Ambient Sulfur Dioxide SO, Analyzer RYG_FS0266 4-Jan-22 a-Jul-22 6
Ambient Sulfur Dioxide SO, Analyzer RYG_FS0460 4-Jan-22 4-Jul-22 6
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_F50918 -30-Aug-21 28-Feb-23 18

Right Solutions -
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dl = a{ = '3
518N15LAT9N LY IUN1TIATIZH / NAGU

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

Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0329 31-Jan-22 29-Jul-23 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_FS0159 31-Mar-21 29-Sep-22 18
Noise Leqg 24 hrs Sound Calibrator RYG_FS0496 10-Jan-22 10-Jan-23 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0019 10-Jan-22 10-Jan-23 12
Noise Leq 24 hrs Sound Calibrator RYG_FS0496 10-Jan-22 10-Jan-23 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0020 10-Jan-22 10-Jan-23 12
Noise Leq 8 hrs Sound Calibrator RYG_FS0215 9-Aug-21 9-Aug-22 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0021 21-Jan-22 21-Jan-23 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0022 21-Jan-22 21-Jan-23 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0023 10-Jan-22 10-Jan-23 12
Noise Leq 8 hrs Sound Calibrator RYG_FS0496 10-Jan-22 10-Jan-23 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0006 10-Jan-22 10-Jan-23 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0007 10-Jan-22 10-Jan-23 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0011 28-Jun-21 28-Jun-22 12

Noise Noise Contour Sound Calibrator RYG_FS0216 9-Aug-21 9-Aug-22 1z
Noise Noise Contour Sound Level Meter RYG_FS0026 21-Jan-22 21-Jan-23 12
Noise Noise Contour Sound Level Meter RYG_FS0301 13-Sep-21 13-Sep-22 12
Noise Noise Contour Sound Level Meter RYG_Fs0492 10-Jan-22 10-Jan-23 12
Rayong Lab pH at 25 °C pH meter BKK_EN0072 26-Mar-21 24-Sep-22 18
Rayong Lab Nitrate Spectrophotometer RYG_ENO0037 1-Apr-21 1-Oct-22 18

Right Solutions - Right Partner

www.alsglobal.com
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Rayong Lab | Dissolved Oxygen | chamber (Cold Room) | Rvcenoisa |  22Feb22 | 22Feb2s | 12
Rayong Lab BOD (5 days at 20°C) DO meter with Sensor RYG_EN0140 2-Feb-21 3-Aug-22 18
Rayong Lab BOD (5 days at 20°C) Incubator RYG_EN0154 22-Apr-22 21-Oct-23 12
Rayong Lab CcoD Spectrophotometer RYG_ENO0037 1-Apr-21 1-Oct-22 18
Rayong Lab Total Suspended Solids Electronic Balance RYG_EN0002 23-Mar-22 23-Mar-23 12
Rayong Lab Total Suspended Solids Chember Oven RYG_EN0010 5-May-21 3-Nov-22 18
Rayong Lab Total Dissolved Solids 180°C Electronic Balance RYG_ENO0002 23-Mar-22 23-Mar-23 12
Rayong Lab Total Dissolved Solids 180°C Chember Oven RYG_EN0010 5-May-21 3-Nov-22 18
Rayong Lab Oil & Grease Electronic Balance RYG_EN0002 23-Mar-22 23-Mar-23 12
Rayong Lab Oil & Grease Chember Oven RYG_EN0O006 5-May-21 3-Nov-22 18
Rayong Lab Oil & Grease Water Bath RYG_EN0061 5-May-21 3-Nov-22 18
Rayong Lab Temperature Digital Thermometer RYG_Fs0467 7-Jul-21 7-Jul-22 18
Rayong Lab Conductivity Conductivity meter RYG_EN0029 23-Feb-22 24-Aug-23 12
Water Lab Volatile Organic Compound Gas Chromatography (MSD) BKK_ENO0059 24-Dec-20 24-Jun-22 18
Water Lab Calcium ICP-OES BKK_EL0037 13-Sep-21 12-Mar-23 12
Water Lab Calcium Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab Calcium Chamber (Cold Room) BKK_EN0167 18-May-21 16-Nov-22 18
Water Lab Magnesium ICP-OES BKK_EL0037 13-Sep-21 12-Mar-23 12
Water Lab Magnesium Hot Block BKK_EL0054 7-Apr-22 7-Oct-23 18
Water Lab Magnesium Chamber (Cold Room) BKK_ENO0167 18-May-21 16-Nov-22 18
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Water Lab SAR ICP-MS BKK_EL0043 30-Sep-21 29-Mar-23 18
Water Lab SAR Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab SAR Chamber (Cold Room) BKK_ENO167 18-May-21 16-Nov-22 18

Right Solutions - Right Partner www.alsglobal.com



Lot Na 22115821
ALS
ANALYZER CALIBRATION DATA
o General Eleatric
Operation Company Ine
Date 12 Mar 22 Test Operator
03 ANALYZER
Maodel : _ TELEDYNE API 200EH Serial No. H 540
Span (%) ;25
Cylindar Valua Initial Analyzers Final Analyzers Differsnce
(%) Callbration Calibration (Peroent of Span)
Rasponse (%) Response (%)
Zoro Gas 0.00 0.03 0.01 0.08
Low-Level Gas. 753 766 794 0.08
Span Gas 16.00 16.03 16.01 0.08
NOy ANALYZER
Model i _ TELEDYNE API 200EH Berial Na. 1 549
Span (ppm) 100
Cylinder Valus Initial Analyzers Final Analyzers Differance
(ppm) Calibration Calibration (Percent of Span)
Rssponse (ppm) Rosponss (ppm)
Zoro Gas 0.00 0.02 0.00 002
Low-Lovel Gas 50.41 5043 5041 002
Span Gas. §0.27 8029 8027 002
802 ANALYZER
Model i __ TELEDYNE API 100EH Serial No. : 282
Span (ppm) 1100
Cylinder Valus Initial Analyzers Final Analyzers Differance
(ppm) Calibration Calibration (Parcent of Span)
Rasponss (ppm) Raspones (ppm)
Zoto Gas 0.00 002 0,00 002
Low-Lovel Gas 5161 5158 5161 0.02
Span Gas 75.00 7858 79.00 002
CO ANALYZER
Model i _ TELEDYNE API 300EM Serlal No. H
8pan (ppm) i _100
Cylinder Valus Initial Analyzers Final Analyzers Difference
(ppm) Calibration Callbration (Percont of Span)
Rasponss (ppm) Response (ppm)
Zaro Gas 0.00 002 0.01 0.01
Low-Lovel Gas 5031 5033 5032 001
Span Gas 8053 8055 8054 0.01
Calibrated by
ey
( Mr.8akait Phalsanphisut )
Environmental Fleld Solentist (4)
FORMNO: F 06062 REVISIGN NO. 2 ISSUE DATE: 30810
ALS Laboratory Group
ALS EMISSION TEST RESULT
PRun @
Clont e Location
Dats 12 Mar 22 Test Operaior
Start Time 10:40 Finish Tima
B8O Analyzer  Model TELEDYNE AP 100EH Berlal No.
NOJ/O; Analyzer Model “TELEDYNE APl 200EH Berial No.
CO/CO; Analyzar Model TELEDYNE AP| 300EM Berlal No.
Time (min) Os (%) COs (%) NO (ppm) 80z (ppm) CO (ppm) Romark
10010 14, .34 16 0.01 El
1011 4 3 011 A
1012 42 00
1013 50 0.01
1014 66 .01
1016 .78 0.01 7!
1016 4 87 0.01 1
1017 14, .92 0.01 3
1018 14, .80 0.01 7!
1019 14, IT] 0.0 04
10:20 14.92 02 0.01 B 68
1021 14.91 Al K11
10:22 14 89 .01 820
10:23 14.89 Al 783
24 14,89 Al 802
25 14.85 .01 192
26 14.87 .01 829
.27 1487 3 0.01 801
0:28 14.86 | 4 0.01 192
10:29 14.86 El 7 0.01 182
10:30 1488 340 33 001 782
Averags 14.01 3.8 597 0.0 5.3
Sl

(Mr.8aksit  Phalsanphisut )

Environmental Flsid Bclentist (4)

FORMMNO  F 08082 REVISION NO 2 1868UE DATE 208118

ALS Laboratory Group

Lot No 2211582-1

ALS
SYSTEM CALIBRATION BIAS AND DRIFT DATA
Genoeral Electric
Client P i Location HREGH#
Dats 12 Mar 22 Test Oparator i Saksit P.
O3 ANALYZER
Cylinder Cone. (%) : 18.00 Span (%) : 26
Oy Analyzer Initial Values Final Values
Caiibration System System System System Drift
Response Calibration Cal Blas Calibration Cal Bias (% of Span)
Response (% of Span) Responss (% of Span)
Zero Gas 0.03 0.03 0.00 001 0.08 0.08
|Upscale Gas 1603 16.03 0.00 16.01 008 0.08
NOx ANALYZER
Cylinder Cone. (ppm) 1 80.27 Span (ppm) : 100
NOx Analyzer Initial Values Final Values
Callbration System Bystem System System Drift
Calibration Cal Blas (% of Span)
Response (% of Span)
0.00 0.02 0.02
80.27 0.02 0.02
Span (ppm) : 100
Final Valuss
System System Drift
Calibration Cal Blas (% of Bpan)
Responss | (% of Span)
0.00 0.02 0.02
79.00 0.02 0.02
Span (ppm) : 100
Final Vaives
System Systam Drift
Calibration Cal Blas (% of Span)
(% of Span) Rasponse (% of Span)
iZero Gas. 0.02 0.02 000 0.01 0.01 001
UEﬂ! Gas B0 55 80.55 000 80.54 0.01 0.01
Callbrated by
R
(Mr.Swkeit Phalsanphisut )
Environmental Fleid Sclentist (4)
P AR M el BT TR
R
ALS EMISSION TEST RESULT
Run # 2
Clont Genarsl Elsctric. e Jr—
Date 12 Mar 22 Test Operator Skt P,
Btart Tima 1031 Finish Tima 1081
80; Analyzer Modsl TELEDYNE API 100EH Berlal No. 282
NGO, Analyzer Model TELEDYNE APi 200EM Secal No. 540
CO/CO, Analyzar Modsl TELEDYNE AP| 300EM Serlal No, 300
Tima (min) 0 (%) CO; (%) NOx (ppm) BO; (ppm) CO (ppm) Ramark
10 .86 3 639 G4
10: 3 639
10: 3 6.42
10:34 641 54
10:35 44 639 54
1036 7 642
1037 645
1038 648
1038 6.46
10.40 .42 54
1041 641 0. 5
1042 6.39 0.01 54
1043 638 0.01
1044 . 0,01 T
1045 0.01 38
10:46 0.01 38
10:47 0.0 7.35
10:48 0.01 7.63
10:49 0.01 7.54
10:60 0.01 754
10:61 0.01 717
Average 3.4 8.42 0.01 7.50
e

(Mr.Sakait Phalsanphisut )

Environmental Fiek Sclentist (4)

FORMNO. F 06002 REVIIONNO, 2 ISSUE DATE 30818

ALS Laboraiory Grown



ALS EMISSION TEST RESULT
Run# H
General Electric F—
Operation Company Inc i Alrgas Spoclalty Gases
Dete 12 Mar 22 Test Operator Skt P. A‘mas e e T T
i N oBarz-oa00
Start Tima 10:82 Finish Tima. 1112 a0 Al Ligukda company Tirgaisem
50; Analyzat  Model TELEDYNE AP| 100EH Sertal No. 202
MO/ Maer Mort | TESTASATIR e = CERTIFICATE OF ANALYSIS
CO/CO; Analyzar Model TELEDYNE AP 300EM ‘Sedal No.
Grade of Product: EPA Protocol
Part Number: EQ4NISBEIHA0023 Number: 82-401123195-1 |
ND33083 Cylinder Volume:  247.2 ;::m |
Time (min) g (%) CO; (%) NOx (ppm) 80; (ppm) CO (ppm) Ramark . Lg&'r;lmm (8AP) - NJ Mmﬁrﬁc:ﬂl"' 2215 l
105 1480 = e a2 13 CO,MONOX,802BALN Certfication Date: ~ Feb 20, 2018 |
10:53 4,88 344 6.39 .01 754 Iratlon D Fab 26, 2028
1054 [ a0 63t T 754 s = = i P
1055 480 K 642 At 727 T g b Sbkey prrases W‘% o s e s e pe
10 56 4 88 37 .34 1 736 21 sitind el whh 8 Dartdencs hevel o .Tmm”nmﬂh“huiﬂlmmﬂﬂmml
57 14 .80 k) 36 4 745 00 Net Uss Tha blow 100 Le.0.7.
:58 14.90 a7 744 ANALYTICAL RESULTS
Actual Pretocol  Total Ralative |
‘“ o 1 5 o e Congontration _ Conconirmion ___ Mathod |
14:00 14 : - = %0.00 PP 8041 PP a1 T 1.0% NIST Tracastla CararaTe, Cuaent |
e ur L B 2 CARBONMONOXIDE 8000 PPM 5031 PP 6 +H-0.7% HIST Tracasbie i1 |
tie far L] 2 kXL HITRC OXIDE £0.00PPM 6030 PPM a D% NIST Tracastle 021972018, 03262018 |
10 445 il 3 .10 BULFUR DIOXIDE 0.00PPM 181 PP o HU2WNIST Tiscasble 02102010, 03263018
1:04 4. 364 .83 760 HITROGEN Balanca ‘
105 & o 108 ki CALIBRATION STANDARDS |
.08 I3 62 707 42 Lot " Botatiies Undorta e i
1.07 144 58 7.02 A1 £1 WIRM 14380735 [ 40,60 PPM CARBON MONOKIDENTROGEN  +/-0.0% Fab 21,3020 |
1:08 4.45 67 6.94 51 3z PRM 12387 APEXI086207 0.2 PPM NITROOEN DIOXIDEIR +2.0% dun 02,307 |
1.08 4 58 [ 41 HTRM  {epeosor coasased 8042 PPM NITAIC OXIDEINITROOEN soak dntr. e {
- = ) +
140 = £0 0.7 = m 7:5?7:3" g’”’: :ﬂ:mmm /- 0.8% Jun o, 2822
11 60 688 il Th SRLL PAS or ROM poted sbovs s oo b afaronce Lo ha GBS wiad n g assay and ot
11.12 E 57 £.91 051 |
= ANALYTICAL EQUIPMENT
e 05 53 5.0t 030 53 . prleclionyents zq ", |
Hicaiot 1700 APV 100391 GO FTIR Fab 03, 2018 |
R |
TR |
™ |
fp-é'}z‘;z i
th e ! Document EPA-BOGR-121531. Al lssting
1SOAEC 17025 and fo Alrges IS0 9001:2000 and relala only 13 iema [dantfed on this cartli
Environmental Field Sclentist (4) #
I
|
TESTING CERT No, 3082.05
L2 Approvad for Release Paga 1 of B2401123186-1 |
FORM NO. F 08082 REVISIONNO. 2 155U€ DATE 30810
rETT———
— ——
= Airgas Specialty Guses
Alr as ‘Alrgas USA, LLC
), 6141 Easton Road >
Bldg 1
an e Uiduice compary Flumsteadile, PA 15949 THE LINDE € (_Ald("
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol |
Part Number: E04NISSE15A0440 Reference Number:  160-401907847-1 s .
Cylinder Number:  EB0137377 Cylinder Violume:  144.4 Cubic Feel CERTIFICATI. OF ANALYSIS
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number. A12020 Valve Qutlet 660 -5 .
Gas Code: CO,NO,NOX, S02,BALN Certification Date:  Oct 08, 2020

Expiration Date: Oct 06, 2028
Cenmm parformed in Rocordance with ° EPA Traceabity Protocol for Assay and Cenificason of Gum

uting
uncertainty 38 stated below wilh & confdence pifiteccotun

Calibration Standards (May 2012 document EPA

for analytical miarference. This cylinder has & total anaylcal

‘mole/mole basis unless oiherwise notad

Do Nol lse Thia Cplinder bakew 100 psig Lo 07 magapuscals

attect the use of mistire ona

Customer Detail:

roduction Order Number:
ALS Laboratory Group (Thailand) oy 90132928

Aaterkal Number: 478100-J-44
Ceriifeation Dale:20-Jan-2016

. ) apiry Date: 20-Jan-2024
ANALYTICAL RESULTS ‘ylinder Description;
Component Requested Actual Protocol  Total Relative Assay | —Steeld7L
Concentration  Concenlration Method Uncertainty Dates. ement of s referemee muterial Iy irasestide b 81 fheevs 0 elerenion sandard which i traceabile to Swiss Natlonal Stondard of
of this Standard hag oo puefarmed 18 fekoednnc 104 e ERA Traeeabiliy Protucol EPA-6001L
NOX 0.00 PPH B0.27 PPM G +7- 1.4% NIST Traceable 0972072020, 100672070 1 Garewws Cullheation Stnsmdards wnitg procedine G1 (e 1-3ulis aee expressed oo
CARBON MONOXIDE 80,00 PPM 80.53 PPN a1 +4-1.0% HIST Traceable 002612020 Wnecrtabity I linsed ooy 8 stmmdtied icertai . o aglied by coveruge factor
NITRIC OXIDE 80,00 PPM 8027 PPM 61 +/-1.4% NIST Traceable 0912612020 10/06/2020 approximaidly 9
SULFUR DIOXIDE 80.00 PRI 76.00 PPM = +/-1.0% NIST Traceatle 09129/2020, 10/05/2020 T
OGEN Balance Centificate Number: Analysti
arom s S S
CALIBRATION STANDARDS 4676/15 _
Type Lot 1D Cylinder No Concentration Uncertainty Expiration Date |
NTRM 11010120 KALOG4536  67.31 PPM CARBON MONOXIDEMITROGEN  +7- 04% Oct 04, 2022 Cylinder Number;:
PRM 12368 685025 9.91 PPI AIRNITROGEN DIOXIDE o% Feb 20, 2020 550730 I
NTRM 17060226 EBO078106 1003 PPM NITRIC OXIDEINITROGEN +1-1,0% Jul 23, 2023 i
GMIS 124208888 CC3ZIT07 4026 PPMNITROGEN DIOXIDEMNITROGEN  2.1% Aug 15 2021 R . i
NTRM 07060227 EADO78116 1006 PPM NOWNITROGEN - 1.0% Jul 23, 2023 Sl Collnaer ot 3 el
NTRM 16010235 KALOG4419  97.69 PPM SULFUR DICXIDE/MITROGEN 4 08% Dec 23, 2021 6.520 M2
NTRM 11010416 KALOOB02 99,6 PPM SULFUR DIOXIDE/NITROGEN - 08% il 26, 2023
The RM. PAM or RGM notee nbove s only 1 reference t e GMIS vsed in 0 334y and not part o e analys's A
ANALYTICAL EQUIPMENT 145.0 Bar KANY A KAMUTHARAT
Instrument/MakeiModel Analytical Principle Last Multipoint Calibration
‘Nicole! 1550 F TIR AUP2010245 CO FTIR Sep 21 2020 Valve Outlet: To Re-Order Please Quate:
Nicolet 1550 FTIR AUP2010245 NO FIR Sep 14, 2020
Nicole! iS50 FTIR AUP2010245 NOZ FTIR Sep 22, 2020 CGA 590 BRASS 478100-J-44
Nicolet 1S50 FTIR AUP2010245 502 FTIR Sop 16. 2020
e Sep 022

Triad Data Avallable Upon Request
NOTES:Gross Waight 27.8 Kg, Nat Weight 4 6 Kg.

® It is recommended that this product be not used below 59 of actual contents or :huuld not be used when its gas
pressurc is below 1350psig

® Other impurities that detect by analytical condition of this mixture shall be report if it is more than 10%5 of
minimum minor component

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

Comment:

Page | of 2
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CERTIFICATY Ol ANALYSIS

Analyival Result

Assay Date

Concepiration  Comcentration  Uprertainty
Oxygen 800 % 793 % 1= 1% relative (2) 1-PB-354 20-Jan-2015
in Nitrogen
Reference Standard used itAssay
Standard
Oxygen 2436255G 2508+ 0.13 % 19-Aug-2017
in Nitrogen
Analyptical Instruments used itAssay
| T InstrumentMake/Model Analytical Princigle Last Muliipoint Calibration o
Servamex 4100 02 Analyzer Paramagnetic 23-Dec-2015

Method of Anslysis
1. Cias Chromaiagraph

2 Paramagnetic Oxygen Analyser

3 Elecurncherical Ovypen Anstyser
4. Electrucheimial Moisture Anshyser
& Total Fydrocaron Anatyser

6. Catiet specified

Cylinder NumberSSOTM0
Production Order Number99132928

Certifeation Date: 20-Jan-2016
Expiration Date: 20-Jan-2024

b Budk (Ussinefing) B (i)
i
15 urarmrooed m 2/3 g 14 ALTAT RS MU 6.5 RO
owrusl vanels s 10540 s (66) 13306100 Theas (64) 23386333
Tovomosines - 105 m) § Auming Durlc cwnsY 24180
T (66) 3057047993 fnens (86) 30.570-923

Page 2 of 2

Linde (Thalland) Public Company Limited

AL s o e

15" Fanr, Bangna Tower &, 2/3 Moo 14, Bangna liad KN, 6.5 Rusd, Bangharw
Bangplee, Samutprakarn 10540, Tel (66) 106100 Fa (86) 2306303
Welkgrow Pland | 165 Moa 5, 1.bangeamak. A Baagpshon, Chachoengias 14183

Thalland, tel (66) 32 $70-475-93 T (68) 3570323

CERTIFICATE OF ANALYSIS
Analytical Result
Compoaent Request Certified Certified Method Assay Date
Concentration  Concentration  Uncertainiy
Oxygen 16.0 % 160%  +H-1% rolative (2)1-PB-354 24-Sep-2016
In Nitrogen
Reference Standard used in Assay

Refergnce Cylinder No, Concentration Exnlred Dats o
Standard

Oxygen 2436255G 25.08£0.13 % 19-Aug-2017

in Nitrogen

Analytical Instruments used in Assay
InwnmenyMakeModed  Anaiiical B ncigle  Last Multipeind Calibration
Servomes 4100 02 Analyzer Paramagactic 24-Sep-2016

Methag of Anstyin

L. Ges Chromatograph

2 Parsmagnetic Oxygen Anslyser
3. Elsctrachemical Ovypen Asalyscs
1 Ehviachemical Moisre Analyser
£ Tousl Hysdeosarbon Anslyser
6. Othe spesified
Cylinder Number363075 Certifeation Date: 24-Sep-2016
Production Order Number$0137389 Fxplration Date:24-Sep-2024

15 wmArEOOed 0 2/3 W 14 AT A 6.5 AR
0l 5 ArEkMS 10540 Tk (66) 21385100 s (89) 004311
Ievransslnas 105 m) 5 miAn ik GARME 24130

Tnaftet (45 38.570-479-91 Thems (66) 570023

Page 2 of 2

Linde (Thailand) Public Company Limited

[T TSS—,

157 Floos, Bangna Towe: A, 1/3 Mos 14, Bangns 1iad KM, 6.5 Bosd Banghaew

Bangpler. Samutprakan 10540, Tel (60) 2004100 fax (46) 23031

Wellgev Fant 105 Mea 5, 1 Bangramak, A Bangpsong. Chachoengiss 24180
Thadand, 1ol (64) IS0 479-9) i (64) 3057032

\36’ !}, { &

CERTIFICATE OF ANALYSIS

Customer Detail:
ALS Laboratery Group (Thailand)

Cylinder Description:
STERL 47 L

Expiry Date: 24-Sep-2024

Production Order Number: 99337389
Material Number: 557200-J-44
Certification Date:24-Sep-2016

The measurement of this referonce materisl it iracoable 1o 51 thron,  (he
Minss. The Atsay of thls Sthodard has been parformed In sceergants vith
Certification of Grseouz Callbration Stendards ueing procedure G
rpreified. The reported uncertainty i based ou & scsndsrd wncertsi
spproxiamicly $3%.

e reswhts arc expressed on & male/mele hasis, .
Mubiipliod by cuvernge factor 2, providing s level of confidence of

reference standard vhich 15 iracesble (o Swits National Sandard of
the EPA Traceability Proiocol EPA-6OWR- 11531 for the Assay and
s athern it

Certificate Number:
2857116

Cylinder Number:
363075

Analyst:

Tht

THITIRAT LOYRAT

Momlnal Cylinder Content:
6.560 MY

Neminsl Pressure;
145.0 Bar

Approve:

SLEANYA KAMUTHARAT

Valve Outlet:
CGA 590 BRASS

To Re-Order Please Quote:

557200-J-44

c :
erment pressure is below | 0psig

minimum minar component.
® Keep and use in well-ventilated and secure area

© It is recommended that this product be not used below 5°

® Other impurities that detect by analytical condition of this mixture shall be report if it is more thaa |

= of actual contents or should not be used when its gas
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DIGITAL TEMPERATURE CALIBRATION DATA SHEET
Calibration Date 12-Jan-22 Ambient Temperature ('C) 28
Calibration sheot No. © G-120122-BKK_FS0469 Rolativa Humidity (%) 55
Digital Tomparature 1D BKK_FS0489 Rofarence Temperature ID BKK_FS0600
Sorial No 1302005 Serlal No 7688004
Modsl XC-672: Madel FLUKE 714
Neoxt Calibrate 13 Jan 22
Rof: i
Losation oferance Temperatura |~ Digital Temparature Error e
- o c
Stack [ [ )
26 24 -1
50 49 -
100 98 -z
150 148 -2
200 197 3
250 247 )
300 207 3
500 4907 3
1000 07 3
1200 1197 )
Praba 100 99 -1
126 124 -
150 149 Bl
Qvon 100 99 -1
126 124 -1
160 149 -
Filtor 100 100 0
125 126 )
150 149 -
Exit o [ [}
10 1 1
20 21 1
Motor ] [ [
26 25 [
50 50 [
AUX 0 a [
26 25 [
50 50 [
Salhsit Fha
>ealksit Phaiamv proses Wioon Chodeonal
Calibrated by o i "o Approved by | = =
( Mr Saksit Phalsanphisut ) MrWichan Choonharal
Field Scientist (4} Manager
Fom 281040 (02708702)
ALS

Pitot Tube Calibration Data

Pitot Tube Calibration Data

Pitot Tube Identification Number BKK_F50473 Calibration Date 12 Jan 22
Lab test duct Number 258-1-13-01 Standard Pitet ID BKK_F50441
Calibration Sheet No. C-120122-BKK_FS0473 Cp Standard 089
Type S Pitot Tube Coefficient Data
Type s pitot | Standard pitat tube | Type s pitot lube Cp(s) Cp ()
tube Leg A.B (AP, mm H.0) (AP, mm H.0) Leg A LegB
Test 1 A 12.00 16.60 0842
8 12.00 16.60 - 0842
Test 2 A 12.00 16.60 0842
B 1200 16.60 - 0842
Test 3 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0842
Tp 0.842 0.842

ps) = G
nr: P
Ar (s

_—
| Py ™ Py

] miist BE <0.01

Z[q: (s) = Cp(d or 3}]

Average devi

Calibrated by

(A or Bl = must BE < 0.01
3

Wiohoe ehrdonad”

Mr Wichan Choonharat

(o 3 . "
DO«JAS’# Phaieam phised Approved by

{ Mr.Saksit Phaisanphisut

Field Scientist (4) Manager

Foum 281-046 (04703702)

Pitot Tube Identification Number BKK_Fs0472 Calibration Date : 12 Jan 22
Lab test duct Number 258-1-13-01 Standard Pitot ID BKK_FS0441
Calibration Sheet No. C-120122-BKK_FS0472 Cp Standard 0.99
Type S Pitot Tube Coefficient Data
Type s pitot Standard pitot tube | Type s pitot tube Cp(s) Cp{s)
tube Leg A B (AP, mm H.0) (AP, mmH.0) Leg A Leg 8
Test 1 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 2 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 3 A 12 00 16.60 0.8az2
B 12.00 16,60 - 0842
Tep 0.842 0.842

pts) = o,

Ar

Py —C,-:m)] must BE <0.01

Z [cp (s) — Cp(A or Bi]

Average deviation(d or B) = must BE < 0.01

3

?Eks."f rMJ?Lﬂungﬁ M°l""‘— M”‘f

Calibrated by Appraved by . ————
{ M Saksit Phaizanphisut ) MrWichan Choanharat
Field Scientist (4) Manager
Form 81046 (04/03/02)
ALS
PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET
Calibration Date 12 Jan 22 Nozzle Set |D. BKK_FS0474
Calibration Sheet No. © C-120122-BKK_F50474 ernier Caliper D BKK_F50626
Mozzle Diameter (cm.) Hi-Lo (D,+D,+Dy/3
Nozzle 1D #
D, D, D, Ao D,.,
1 0300 0.300 0300 0.000 0.300
2 0.450 0.450 0.450 0.000 0.450
3 0.600 0.600 0.600 0.000 0.600
4 0.780 0.780 0780 0.000 0.780
0.932 09832 0.932 0.000 0932
6 1.094 1.094 1.084 0.000 1.094
7 1.264 1.264 1.264 0.000 1284
D, D,
Whare
D, D. 0Dy = There differant nozzle diameters at 60 degrees 1o
each other, each measured the nearest 0.025 mm =
Ao = Maximum disiance betveen any two diameters,
must be = 0.100 mm
Doy ={0,+D,+ D)3
MEASUREMENT PLANE
Saksit Praiscon phisct Wiodorr Chredeonad
Galibrated by Aa—— . hpprovedby i e ase
{ Mr.Saksit Phaisanphisut ) MrWichan Choonharat
Field Scientist (4) Manager

Foim N, 08 261 =028 (13401 203)



RYG_EN0003

Sartorius (Thailand) Co., Ltd

e e 68 SIS

NSCIS)_N5- 17005
— [cevewey . Tanel,_
=
:\!; . ) APPROVED BY ...
of Calibration
Model Number:  MS5U2245-100-DU Certificate No.:  21BCIOT11revt
Description : Analytical Balance Issued Date:  Monday, April 26,2021
Serial Number : 31709552 Reference No.: 501627
Manufacturer:  Sartorius Page No.: 1o0f2

Customer Name :  ALS Laboratory Group (Thailand) Co, Ltd.(Rayong Branch)
61610 Moo 5 T.Maenam Khu, A Pluakdaeng, Rayong.21140, Thailand.

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

B16/10 Moo 5 T.Maenam Khu, APluakdaeng, Rayeng.21140, Thailand

Calibrated By:  Mr.Chonchai Inthana

- - Calibration

Calibration Date :  Wednesday, March 31, 2021 Procedure No : This calibration was condueted by
Using in-house calibration procedure number (W1-003)
Based on UKAS LAB 14

Metrological data : Ambients Conditions:

Capacity: 220 g Readability : 0.0001 g Temperature 24.0¢C + 50
Humidity : BOO%RH + 10.0%RH

Reasons for calibration Pressure _ + _

[ Mew Instatiation () Service / Repaired (7] Re-calibrationy Maintenance £ Condition:  [7] Good operate [ Far

Measurement Method  UKAS Publication Ref :Lab 14

The measurement uncertainty stated (s the expended uncertainty which s obtained from the standard uncertainty multiplied by the coverage
factor (k=2) to provide 3 level of conf| y 95%. It is in accordance with the Guide to Expression of Uncertainty In
Measurement (GUM), The callbration certificate documents the traceability to National Standards, which realisc the unit of measurement
according to the International Standard System of Units [SI], Report of Tolerance came form list of Sartorius Metrological Specifications.

Traceability:

Model Number Descrip Traceabili Cetificate No. Due Date
YCS011-522-00 _ Sartorius weight set 1mg - 200q E2YCS011-522-00 Sartorius ;119834 D-K-19380-01-00 | 10-Sep-2021
MHE-3825D _HumidityBarometeifTemp Lution MHB-38250 SPC-RT 19203076 | 1-Sep-2021

This certificate relate and apply this equipment oaly.
“This certificate may nat be reproduced ather than in full except with the
priat written approval of the Verification Operation Division Sartorius.

:
hatand) Co., Ltd Cnr—

ISO/IEC17025.RF15 26/03/2020 R2 Mr rh;m:hav Intrhana(Technical Manager)

ALS
High Volume Air Sampler Calibration Worksheet
General Electric International
Project Site : Operations Company Inc, Barometric Pressure (mm Hg) : 758
Calibrate Location : Ban Mahtong Temperature (°C) : 31
Calibrate Date : 12-Mar-22 High Volume ID : BKK_FS1058
CalibrationSheet No.: €-120322-BKK FS1058 High Volume Model : TE-5009%
Calibrator ID: RYG_FS0206 High Volume $/N : 5689
Calibrator Model : TE-5028A Calibrator Slope : 14867
Calibrator §/N : 1543 Calibrator Intercept -0.0445
TestNo. Detiat0 Qs 1ilGhar) Linear Regression
inchy (m*/min) (CFM)
1 29 11771 40 Slope 374708
2 38 13064 M lintercept 45780
d 45 14883 50 |correlation Caefficient 09958
4 54 1.5900 54
5 6.2 17005 60

1(CFM)

654

y=37.471x ; 4.578

0.0

0.0 05 1.0 15 20

Qstd (m3/min)

Approved by -

Calibrated b /Z M Q‘! A

( MrSiriwit Riangsom )
Field Scientist(1)

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

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

Sartorius (Thailand) Co,, Ltd.
123 Rama 9 Ao, Husyiwang, Husykwang, Bangkok 10170
Tek +B6 2643 B361-6 Fax 466 2643-8361, ¢-maik Service thaland @ sartoniut.com

& m}

SARTORILS

of Calibration
Model Number:  MSU2245-100-DU Certificate No.: 21BCI0111rev]
Description:  Analytical Balance Issued Date:  Manday, April 26, 2021
Serial Number : ;1709_5;&_ W Reference No.: 501627 =
Manufacturer:  Sartorius . Page No. : 20f2 =
Calibration Results : Without Adjustment
Repeatability Eccentricity (Off-center loading error)
mmmmummonwmmmm—m under | Fhe ot emox is yickded by
soifes i, the  Lthe Jowd Le 1/3 o 14 of maxionim cagacity, placed in the middie of the
wmwmmmmm ra-mcmmm 5 used 1o exprtss reproducibity weighing Ban and between each of four sitional measurement points
quantitatively. | pasivions defined accordng ro O R76]
Nominal Value : (Low Load) 20.0000 200.6001 Nominal value 50 g
20 g 20,0000 200.0001  [Tolerance 00004 g
Tolerance 20.0000 200.0001
00001 g 20.0000 200.0000 Difference
2€.0000 203, 0001 1 .
Nominal Value : (High Load) 20.0001 200:000) 2 . 0.0090
200 g 20.0000 200.0002 3 0.0000
Tolerance 20.0001 200.0001 4 -0.0001
00001 g 20.0000 200,0001 5 -0.0001
20,0000 200.0001 & -
Standard Devistion 2.00004  0,00005
Linearity
he ety aisa caled Kty e1mor, Descrioes the devidtion of the characteristic curve of 8 welghing instrument from he inear shope
Tolearance 0.0002 q
Nominal Value Conventional Mass Value | Displayed Value Deviation Uncertainty
lg) tal. | (g) q lg) (g)
001 0.0100 0.0100 0.0000 0.00012
0.1 0.1000 R 0.0000 0.00012
05 0.5000 0 | D.ogoiz
1
— 5 N
B i ~20.0000
i 50.0001
) 100.0001 100.0000
) ~ 200.0001 200.0001
fnd of Report

ISO/IECT7025. RF1S 26/03/2020 R2 Note : This certificate Is replacement with Centificate no.218010111

ALS
High Volume Air Sampler Calibration Worksheet
General Electric International
Project Site : Operations Company Inc. Barometric Pressure (mm Hg) = 758
Calibrate Location : Ban Krachedlang (Wad Krached) Temperature (°C) : 31
Calibrate Date : 12-Mar-22 High Volume 1D : BKK_FS0366
CalibrationSheet No.: €-120322-BKK FS0366 High Volume Model : TE-5009X
Calibrator ID: RYG_FS50206 High Volume §/N : 4156
Calibrator Model : TE-5028A Calibrator Slope : 14867
Calibrator S/N: 1543 Calibrator Intercept : -0.0445
TestNo. DE LD, Qua 1iGhart Linear Regression
(inch) (m*/min) (CFM)

1 22 10310 40 Slope: 381622

2 28 11574 H intercept 02687

3 = 13064 50 |correlation Coefficient: 09992

4 4.2 14075 54

5 5.2 15611 60

1(cFm)
65.4

¥ =38.162¢ + 0.2687)

0.0

00 05 10 15 20

Qstd (m3/min)

Calibrated b ﬁ M Q‘:' -

Approved by

{ MrSiriwit Rlangsom )
Field Scicntist(1)

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

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



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

RYG_EN0001

i

SARTORILS

WSC-TISI-TIS- 17025 o
CALIBRATION 0219

REVIEW BY

PPROVED BY . ('])

] J UJ@ of Calibratio

Model Number :
Description :
Serial Number :

Manufacturer :

LA1305-F
Analytical Balance
25409664 (RYG_ENOOD1)

Certificate No. :

—ry .

ALS
High Volume Air Sampler Calibration Worksheet
General Electric International
Project Site : Operations Company Inc. Barometric Pressure (mm Hg) ¢ 758
Calibrate Location : Ban Nonglalaak [Wad Nongkrabok) p (9 X
Calibrate Date : 12-Mar-22 High Volume ID : BKK_F50362
CalibrationSheet No.; C-120322-BKK_FS0362 High Volume Model : 61051
Calibrator ID: RYG_FS0206 High Volume S/N : 1452
Calibrator Model : TE-502BA Calibrator Slope : 14867
Calibrator §/N: 1543 Calibrator Intercept : 00445
Test No. Delta 0 m Lignert Linear Regression
(inch) {mw*fmin) (cFM)

1 28 Lk 40 |stape: 433025

z 2 12827 4 |intercept: -10,6198

2 40 18747 50| correlation Coefficient: 09993

4 46 14709 54

5 56 16184 60

1H{eFm)
6854
y =43.802x - 1062
0.0 1
0.0 05 10 15 0
Qstd {m3/min)

Pt

( Mr.Siriwit Riangsom |
Field Scientist(1)

Calibrated by

Sartorius (Thailand) Co., Ltd.
128 Rama § Road, Huaykwang, Husykwang, Eangkok 10310
Tet +66 2641 BI61-6 Fax: 66 26438367, c-mpit service thailand @ sartorius com

Cariitieetie

Model Number:  LA130S-F

Deseription : Analytical Balance
Serial Number 254;99§§‘!> [IQ’G_ENOON]
Manufacturer:  Sartorius

Calibration Results : Without Adjustment

Approved by :

(Mr. Noppong Juntarupan)

Enviro Field Coordinator Scicntist (3)

FORM NO.: F06-073  REVISION NO.: -

SARTORILS

of Calibration

Certificate No.:  21BCI0162

Issued Date ; Monday, May 10, 2021
Reference No.. 501644

Page No. * 20f 2

ISSUE DATE: 14/03/16

Tolearance 0.0002 q

The linearity, atsa catled fnearity enoe Descrites the deviation of the characteristic curve of 3 weighing instrament fram the tineas siope

Repeatability Eccentricity (Off-center loading error)
atuty of 2 weighing The ofi-center ioading error & piekded by the differénce between the readout of
mslawlm?mnﬂMIMIMWMWKMIMMMMWHDMWNMMlN the Joad te 147 or 114 of maxiovie capacity. placed s the middie of the
weighing pan in the same manoer. The Standard Deviation s used 10 EXpress reprocuoitibty weighing pan and between sach of four adtitiond! messurement pomis |
quantitatvely. positions defined according to OWML R26)
Nominal Value * (Low Load) 100000 100.6001  |Nominal value . 50 g
10 g 9.9999 100.0002 Tolerance 0.0004 q
Tolerance 9.9999 99,9599
00001 g 10.0000 100.0000 Difference
.c000 100.0000 1 N
Nominal Value : (High Load) | 1¢.0000 99,9399 2 £.6300
100 g : 10.0001 100.0001 3| -0.0001
Tolerance | 10.0000 100.0001 4 | 0.0001
00001 g 9.5398 100.0000 5  -0.0001
5.9998 100.0001 6 -
Standard Deviation 0.00010 0.00010
Linearity

Nominal Value Conventional Mass Value | Displayed Value Dewahun Uncertainty |
| ) (9 |
| 0. 0.00024 |
| 0,0000 0.00024 |

s 0.0000 0.00024 |
T 0.5000 0.5000 ~0.0000 0.00024 |
1.0000 1.0000 0.0000
2.0000 2.0000 0.0000
i 5.0000 5.06000 0.0000
i 10.0000 ~ | 10.0001 0.0001
20.0000 | 20,0001 0.0001
100.0001 160.0003 0,0002
___ End of Report.

Sartori

Customer Name ;

Issued Date : Monday, May 10, 2021
Reference No.: 501644
Page No.: 10f2

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

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

Calibrated Place

51 EI'\U Mou 5 T Mafnam Khu, AFIuakdaeng‘ Rayong 2114(!, Thailand

Calibrated By .
Calibration Date :

Mr.Chonchai Inthana

Thursday, May 06,2021

Calibration

Procedure No. :
Using in-house calibration procedure number (W1-003)
Based on UKAS LAB 14

This calibration was condu

Metrological data : Ambients Conditions:

Capacity 150 g Readability : 00001 g Temperature : 219°C +  50°C
Humidity: ~ 4BO%RH % 100%RH

Reasons for calibration Pressure s

[ New Instakiation ] Service / Repaired it O rar

Measurement Method

UKAS Publication Ref :Lab 14

The measurement uncertainty stated is the expended uncertainty which ks obtained from the standard uncertainty multiplied by the cowerage
factar (k=2) to provide a level of confidence of approximately 85%. It is determined in accordance with the Guide to Expressian of Uncertainty in
Measurement [GUM). The calibration certificate documents the traceability to National Standards, which realise the unit of measurement
according to the International Standard System of Units (SI). Report of Tolerance came form list of Sartorius Metrolagical Specifications.

Traceability:

Model Number __ Description Traceability Cetificate No Due Date
YCS011-522-00  Sartorius weight se1 1mg - 200g E2,YCS011-522-00 Sartorius 119834 D-X-19398-01-00 _ 10-5ep-2021
MHB-38250 Humidity/Batometer/Temp Lutron MHB-38250 SPC-RT 19203076 | 1-Sep-2021

This certificate relate and apply this equipment only

This certificate may not e regroduced other than in full except with the
prior written approval of the Verification Operation Division Sartarius

(Thailand) Co,, Ltd.
I1SO/IECT7025. 26/03{2020 R2

Crr—

My.chanchai IntrhanalTechnical Manager)

ISOREC17025. 26/03/2020 R2

ALS
High Volume Air Sampler Calibration Worksheet
General Flectric International
Project Site: Operations Company Barometric Pressure (mm Hg) : 758
calibrate Location : Ban Mabtong Te 0: 31
Calibrate Date : 12-Mar-22 High Volume 1D : BEKK_FS0385
CalibrationSheet No.: €120322-BKK F50385 High Volume Model : TE-5009%
Calibrator 1D RYG,FS0206 High Volume §/N : 4789
Galibrator Model : TE-50204 Calibrator Slope : 14867
Callibrator §/N: 1543 Calibrator Intercept : 0:0445
TestNo. el Quna 1z Chare Linear Regression
inch; {m’ fmin) (CFM)

4 [ Hz10 32 |slope: 27,7869

z 28 1.1574 s Intercept: 33753

5 e L5310 40| Correlation Coeflicient 09972

4 46 14709 1

5 54 5900 8

1eem)
54
Y= 20787+ 33753
00
00 os 10 15 20
Qstd (m3/min}
Calibrated by Approved by

(Mr Siriwit Ruangsom)
Field Scientist(1)

FORMMNO: F06-074 REVISIONNO. -

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

ISSUE DATE: 14/03/16.



High Volume Air Sampler Calibration Worksheet

General Electric International

ProjectSite : Operations Company Inc. Barometric Pressure (mm Hg) : 758
Calibrate Location : Ban Krachedlang (Wad Krached Temperature (°C) : 3
Calibrate Date : 12:Mar-22 High Volume 1D : BKK_FS1061
[ No.: €-120322-BKK F§1061 High Volume Model: TE-5009%
Calibrator ID: RYGFS0206 High Volume S/N : 5504
Calibrator Model ; TE-5028A calibrator Slope : 14867
Calibrator S/N: 1543 Calibrator Intercept ; -0.0445
Test No. Delta 1,0 Qo LtiChabt Linear Regression
linch) (m*/min) (CFM)

1 24 1.0748 32 Slope 202082

2 50 L1vse 36 Intercept: 1.0539

o 36 13064 Al Correlation Caefficient 0.9971

4 46 14709 4t

] 5.6 16184 48

1{cFm)
65.4
¥ = 29.208x + 10533
0.0 r
00 05 10 15 20
Qstd (m3/min)

Calibrated by W

(MrSiriwit Ruangsom)
Field Scientist(1)

e et

o
Approved by

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

FORMNO. FO6-074 REVISIONNO: - ISSUE DATE: 14/03/16

ALS
High Volume Air Sampler Calibration Worksheet
General Electric International
Project Site : Operations Company Inc. Barometric Pressure (mm Hg) © 758
Calibrate Location Ban (Wad T e (°C): 0
Calibrate Date : 12-Mar-22 High Volume 1D ; BKK FS0389
CalibrationSheet No.: £-120322-BKK 50389 High Volume Model: TE-5009%
Calibrator ID: RYG_F50206 High Volume S/N: 5329
Calibrator Model : TE-5028A calibrator Slope ; 14867
calibrator /N 1543 Calibrator Intercept : -0.0445
Test No. Dekanl;0 Qe 1: iy Linear Regression
inch) m*/min) (CFM)

1 24 10748 32 Stope 214574

2 31 12155 * Intercept 20060

2 ki 1210 40 |cerrelation Cocflicient 09995

4 45 1.4553 44

5 54 1.5900 48

1(cFm)
65.4
¥=31457x - 2,006
0.0
0.0 05 10 15 20
Qstd (m3/min)

it

(MrSiriwit Ruangsom)
Field Scientist(1)

Calibrated by

b

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

Approved by

FORMMNO. F 06-074 REVISION NO. - ISSUE DATE: 14/03/16

ALS MULTIPOINT CALIBRATION REPORT
G Date 4-Jan-22 Equipment Name NOx Analyzer
[ Teledyne API Model T200
Serlal No. 7238 [} RYG_FS0533
Calibrator Manufacturer Teledyne API Model 700
Serlal No.
Std. Gas Concantration (PPM) Cylinder No. LL38833
Cylinder Pressure (psl) Cartified By Alrgas Inc.
Certified Date Expired Dats
CALIBRATION RESULTS
ldeal | ActusiNO | EmorNO | %EmorNO |  Actual NOx Error NOx | %Ermor NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.50 -0.50 -0.50 101.10 110 1.10
2 200,00 198.70 -1.30 065 201.20 1.20 0.60
3 300.00 298.80 120 0.40 301,10 110 037
4 400.00 398.00 2,00 -0.50 402.00 200 050
AVERAGE (%) 039 0.53
400 .1
300
200
100 /
o
0 100 200 300 400
—d—|doal —+—Actual NO —8— Actual NOx
Callbrated By Approved By

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

FORM NO .- F 06-056 REVISIONNO -

=i

(Mr.Sarayuth  Jittranont )
Assistant General Manager

ALS Laboralory Group
ISSUE DATE 02/04/12

ALS MULTIPOINT CALIBRATION REPORT
Calibration Date 4-Jan-22 Name NOx Analyzer
HORIBA Model APNA-370
Serlal No. 148EHOED [»] BKK_FS10684
[o] ledyne AP| Model 700
Serlal No. 847
Std. Gas C (PPM) 51.33 Cylinder No. LL366833
Cylinder Pressure (psl) 1200 Certified By Alrgas Inc,
Certified Date 18-Mar-14 Expired Date 18-Mar-22
Polnt CALIBRATION RESULTS
Ideal Actual NO Error NO %Emor NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 010 0.10 0.10 0.10 0.10
1 100.00 99.00 -1.00 -1.00 100.70 070 070
2 200.00 199.40 -0.60 -0.30 201.50 1.50 075
3 300.00 298.60 -1.40 -0.47 302.30 230 077
4 400.00 401.40 1.40 0.35 398.00 -2.00 -0.50
AVERAGE (%) -0.26 0.36
400
300 /

0 100 200

300 400

—i— |deal

—— Actual NO

=8 Actual NOx

(Mr.Jirmwut Sakam )
Field Environmental Sclentist (3)

Approved By

=i

( Mr.Sarayuth  Jitranont )
Assistant General Manager

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




ALS

MULTIPOINT CALIBRATION REPORT

ALS MULTIPOINT CALIBRATION REPORT
Ci Date 4-Jan-22 Name 502 Analyzer
! sfactt Teledyne APl Model T100
Serial No. 6060 Equipment ID RYG_F80532
Callbrator Manufacturer Teledyne AP| Modal 700
Serlal No. 947
Std. Gas Co (PPM) 50.87 Cylinder No. LL36633
Cylinder Pressura (pal) 1200 Certifled By Alrgas Inc.
Certlfied Date 1B-Mar-14 Expired Date 18-Mar-22
P 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 (%) -0.50
) /
300 /
200 /
100
0
0 100 200 300 400
i |deal —t— Autual
Callbrated By Approved By
(Mr.Jirawut Sakam ) ( Mr.Sarayuth  Jittranont )
Fleld Environmental Sclentist (3) Assistant General Manager
ALS Laboratory Group
FORMNO - F 06-056 REVISIONNO. - ISSUE DATE 02104112
ALS MULTIPOINT CALIBRATION REPORT
Ci ion Date 4-Jan-22 Name 502 Analyzer
Manufacturer HORIBA Model APSA-370
Sarlal No. VABFILSH D RYG_FS0480
Callbrator Teledyne AP Model 700
Serlal No. 947
5td. Gas C (PPM) 50.87 Cylinder No. LL36633
Cylinder Pressure (pal) 1200 Certifled By Alrgas Inc.
Certifled Dats 18-Mar-14 Expired Date 18-Mar-22
Point CALIBRATION RESULTS
Ideal Autual Error %Emor
ZERO 0.00 0.10 0.10 0.10
1 100.00 98.70 -1.30 -1.30
2 200.00 197.80 -2.20 -1.10
3 300.00 296.50 -3.50 117
4 400.00 398,30 -1.70 -0.42
AVERAGE (%) 0.78
400 /
) /
200

C tion Date 4-Jan-22 it Name NOx Analyzer
HORIBA Model APNA-370
Serlal No. TOSHWM41 D RYG_F80461
[ Teledyne API Model 700
Serial No, 847
Std. Gas Cq (PPM) 51.33 Cylinder No. LL36633
Cylinder Pressure (psl) 1200 Certified By Alrgas Inc.
Ceriified Date 18-Mar-14 Explred Date 18-Mar-22
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx | %Emor NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 98.70 -1.30 -1.30 100.10 0.10 0.10
2 200.00 201.00 100 0.50 201.40 1.40 0.70
3 300.00 298.30 -1.70 -0.57 302.10 2.10 070
4 400.00 398.40 -1.60 -0.40 403.50 3.50 0.88
AVERAGE (%) -0.33 0.50
400 -
) -//'
200
100
0
o 100 200 300 400
—i—ldeal —é—ActualNO  —8— Actual NOX
Callbrated By Approved By
(Mr.Jirawut  Sakam ) ( Mr.Sarayuth  Jittranont )
Fleld Environmental Sclentist (3) Assistant General Manager
ALS Laboralory Group
FORMNO. F 06.056 REVISIONNO. - ISSUE DATE 02104112
ALS MULTIPOINT CALIBRATION REPORT
G Date 4-Jan-22 Nama 502 Analyzer
HORIBA Model APSA-370
Serlal No. NM3M2D5M ID RYG_FS0266
Callbrator Teledyns API Model 700
Serlal No, 847
Std, Gas C (PPM) 50.87 Cylinder No. LL36633
Cylinder Pressure (psl) 1200 Cartified By Alrgas Inc.
Certifled Date 18-Mar-14 Explred Date 18-Mar-22
Point CALIBRATION RESULTS
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 98.90 -1.10 -1.10
2 200.00 202.40 2.40 1.20
3 300.00 302.30 2.30 0.77
4 400.00 398.00 -2.00 -0.50
AVERAGE (%) 0.09
400
- /
200 o
100
[
[} 100 200 300 400
—i— Idaal —— Autual
Callbratsd By Approved By
(MrJirawut Sakam ) ( Mr.Sarayuth  Jittranont )
Field Environmental Scientist (3) Assistant General Manager
ALS Laborafory Group
FORM NO. F 06:056 REVISIONNO. - ISSUE DATE 0204112

0 100 200 200 400
l— —i— Idaal —o— Autual
Calibrated By Approved By
(Mr.Jiawut  Sakam ) ( Mr.Sarayuth  Jittranont )
Fleld Environmental Scientist (3) Assistant General Manager
ALS Laboratory Group
FORM NO. F 06056 REVISION NO - ISSUE DATE 02104112



Measurement Item

Marnufactucer

Mool Typs

Serial Number

0 No

Customer

Tes! Conditions

Test Conditions

Calisration Procedure

Traceabilfy

Messurermenl Dale
lenued Dote

Calirated by

& w Sorast Thacraac

0 Miss Crateal Vidwata

63/14-15,67/35-36, Sol Pelchkasem?7,7/1, Petchkasem Rd,
Wallhapra, Banghokyai,Bangkok 10600 Thailand.
Tel: (66) 02-8680812413 Fax: (66) 02-8680860 www.jiranalee.com

CERTIFICATE OF CALIBRATION

Cerlificale No: WS-DEDB2021
Page | of 2 pages

up anemomsler wi- data logger.

Data logger: Newwiyrx
Cup snemomeler: Novatyrs

Cata fogger: 200-WS-26L8

-
REVIEW BY .. mf.’*.é”" ] ?

APPROVED BY ‘fﬁ @/ ‘

98/2 /2

Cup aremameter: W5-D2F

: Da's logger AS378
Cup snemometer

NEXT CAL. DATE ..

Deta logger: BRK_FS20 16,

Cup snemometer

ALS isboratory grown (Thesnd) co. lig

104 Py P, Krwaeng Duen Lussg. Khet Soan Lueng, Banghok 10250
Tratane
WNT Lanne: CIOM leat saclon mea 650 o'

Anemometsr frontol aren 10 e’

g P . o
of mu ctject o1 9]

At teperal e 298 °C

Al pressure 10096 104 HPe

Relave 0 hamiay 504 $35 ¥R

eskion wod caried ool base an

G 8140012 1 EUN: 2006 Poser P

mEnce Meabweters ol Eiachety Produ

Wingd
Turbines:
MEASNET Aercmeler Calvation Procedue - Ve'sion 2 2008,

This  cabzrat

els e vace o sanderd, Whict el o
mEsnwEmE o e e2 (W) Prouge Katone et of
teology Thensnd [NIMT

30, 2021
1 hug 21, 207

Approved Signatory
1r, Parmys Baoncrsroen

aye Teehmenl Suppart

JIRAKATE ASSOCIATES 9., LTD,

£nd Calzcedon Meage

THIS CERTIFICATE MAY NOT BE REPROCEDUCED EXCERT IN FULL UNLESS PERMISSION FOR REPRCDUCTION HAS BEEN

Measurement Item

Manufscturer

MaodelType

Sarial Number

10 Ne

Cuslomer

Environmental Condltion

The meassrement was car

Measurement Method:
Tne wnd direction seneor
Une aser Is used for

ditections

Traceability:

Tre massirement ra

Cer

Mensurement Dote
lssued Date

Performed by
. &

Thacha.ad

0O wee Oratrel wiwatwittays

GBTAINED IN WRITING FROM THE LABORATORY

63/14-16,67/35-36, Sol Petchkasem?7,7/1, Pelchkasem Rd,
Walthapra, BanghohyaiBangkok 10600 Thailand.
Tel: (66) 02-8680812#13 Fax: (66) 02-B6B0B60 www.jiranslee.com

CERTIFICATE

£ CALIBRATION

Certificate No. WD-07082021

Page 1 af 2 pages
Wind drecton sensor with data ogger,

Dats (ngger Novaiynx
Wind direction se

Novalyax

Dats logger 200-wWS-25L8

wind direction seneon WS-02¢

Data iogger AS37E.
wind ¢

on sengor:

: Data logger: BKK _FS0918

ALS Isboratory groap (Thailand) Co.ltd
104 Priattnanakan 46, Phat

nakan A khwaeng Susn | san Luang, Pangaok 10750

Thalland

ed out In &n avbient lemperaiure o (2323)°C, and relatve n y of {aDs1 0Pk

caloralion acsording 10 SOTRMTEGT MEthad wih reference angle measureTan! eleclors lheodolte and
axz ronta. The m

aTEnl were fween 8l 45 vervals 'n ciochwise and coumerciockwine

e The UUC was warmad up for | hour p10r 10 the calbralon bein perfomed

a8 iracesd

o ne inlernational system of unis (S0 througt Cedtcats No: CU863-07-0048,

‘e No: KWS43/0044

Aug 30, 2021

hug 31,2021

proved Signatory. ...

Wi Parinys Roon

Technical Support

&7 Callbation Manager

63/14-15,67/36-36, Soi Pelchkasem7,7/1, Petchkasem Rd,
NAC Wallhapra, Bangkohyai,Banghok 10600 Thailand.
C A it Tel: (66) D2-8680812413 Fax.: (66) 02-8680860 www.ijiranatee.com

Continuetion of Certificele of Calibration Number Certiticate No: WS-08082021

Poge 2 of 2 Pages

Resull of colbration: 7 warrout ag; 0 witn scustmet

Callraton in the range of | - 16 ms ot & caloretion interva, of 1 m/a

Tne resulia of callsration 570 Bssocieted meeswement unce-laintes are reporied In the Wble belaw,

Vo Rending Vi Reading Ertor Unertainty
mis m/a (mla) (%)
2021 18 02 29
4074 49 02 16
598 40 oo 099
803 80 00 [
1003 02 02 [T
199 123 03 095
1398 144 04 047
1600 164 04 048
1692 185 08 069
1258 134 04 067
sy 112 02 069
897 P0 00
701 70 on
5035 50 o1
2973 ao 00
1016 o7 <03 54
Under Caltrat

e

s s based o sancare uncerisnly multpled by & coverage

¢ WP povicng b invel of
Talely $5%

arumentations

NO Serpor vanshgar | wosmmpe | SR | Cerdiicals open Range
Date MNumber
1 Pito’ satc TCI0 NS De362148 Ay €7 2021 Ww-C034.21
E Precision Difecertin) Prassra Meter Toglan DPw2800 g 02 2021 Ve €034 21
5 cty Unaducet P wes] TS We Bass 1z hug CB, 2071 (TG
] “rmpereiie Zogas DAR T | Mares 30, 2021 C..C27.68
B Reisive bty Togm DonTHP | Wee 00 2020 | R 103032021
B Nrcashere ot DaRTHP | Wwen 33 3651 | BRCI0S %00 1100 "
7 Wird lurnel MPII00 Q-

***€nd of cerliltaln of calibration®*

]

JIRANATE ASSOCIATES €O, LTB,

63/14-15,67/356-36, Soi Pelchkasem7,7/1, Petchkasem Rd,
Walthapra, BangkohyaiBangkok 10600 Thalland.
Tel: (66) 02-B6B0DB12#13 Fax: (66) 02-8680860 www.jiranalee.com

J
NAC

Winuation of Cerlificate of Calibration Number Certificate No: WD-0708202

Pages 2 o' 2 pages

Result of catibration: (I witneut adustvant 71 win agiustment
L of 48°
The resuis of callbration ang sssocisled measutement uacerianies are reparled In tabie below

Calibradon In the range of D - 360 ° at a colsration 'nter

Naminal Angle Atandard Reading Error Uncertainty

NO | Turning Direction ¥ : :
i ) ()

0/380 380 a0

2 48 48 3o
3 90 c0 87 i 30
4 135 135 132 -3 30

GClockwise
5 180 180 180 o 20
& 225 228 228 3 20
7 270 270 274 4 30
& als 3Ng 3w 4 30
] o/380 360 350 ! 30
0 45 45 aa 2 a0
] 00 87 3o
12 135 13z A 30
Counter Ciacwwse

13 180 180 0 30
14 225 228 3 30
1 270 274 4 a0
1] s 318 aie 4 30

THIS CERTIFICATE REFORT MAY NOT BE REPROCEDH

0 EXCEPT IN FULL LMLESS PEAMSSION FOR REPRODUCTION HAS BEEN

GETARED 1N WRITING FROM THE LABORATORY

UUC*" Unt Under Calbration The “eporied expanded uncertainty i based on slanda
tor A2 ote

rd uncertainty maitaled by & ©

aing a level of

o approximately 95%

“**&nd of Certificale of Calibralion®"*

JIRANATE ASSOCIATES 0O, 7B,




63/14-158,67/35-36, Sol Pelchhasem?,7/1, Pelchkasem Rd,
Wallhapra, BangkohkyaiBangkoh 10600 Thailand.
u Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com

CERTIFICATE * CALIBRATION

Certificale No: WS-08012022
Fage | of 2 pages

Maasurement lem

wnemameter wih cala ioggar

Manutacturer Date (ogger. Novalynx

Cup remometer: Novalyrx

Model/Type Deta Logger: 200 wS 2618 REVIEWBY . Wﬁﬂéﬂm b

Cup anemomeler: WS

o APPROVED BY “'*QE s

O oRAs 2/ /53

Serial Number Deta 1oy

NEXT CAL. DATE ,

D Ko lozper. RYG FE0330

Customer tory group (Theland] co. tid

hararan €71 Powdranaken

Kwmeng Suan Lugrg. ane. Susn Luang Banghom 10250

Test Condilions

v, crtms tesl pection srea e
meter rontai noen I
e of maurding pise T
Bockage 130 of teat object o
Test Conditiona Al lemperetute 236 08 'C
wre 101485 204 +Py
® air humidiiy s34 £15 %A
Cativation Procedure Coitration was carripd ol tase on
I2C 6140012 | B0 2075 Fower Pelormance Messwementt of Eie Producing Wed

Turtings
MEASNET AneTor

twr Calbiaion Procadue = Versor 2

Traceabitity colluston  doruterts tie b

ceadie 13 revonsl  elndsid, Weidh read

ta ine inematonsl sislem of unds 131

Mensurament Date

Issued Date

Calibrated by

JIRARATE ASSOCIATES CO., LTI,

THIS CERTIFICATE WMAY NOT BE HEP)

CCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR HEPRODUCTION HAS BEEN
GUIAKED IN WHITING FPROM THE LABOHATCRY

63/14-15,67/356-36, Sai Petchhasem?,7/1, Pelchkasem Rd,
NAC Wallhapra, Bangkohkyai,Bangkok 10600 Thailand.
i o S Tel: (06) 02-8680812#13 Fax.: (66) 02-8680860 www. jiranalee.com

CERTIFICATE OF CALIBRATIC

Certificele No. WD-06012022

Page | of 2 pages
Measurement Item : Wind diteclon sensor with daia logger

Monufacturer Nata logges: N

yx
Wind directiun sensar Novalynx

Model/Type  PO0WS-2518
Wina direction sensan WS02F
Seilal Number Gata Iogger: AS190
Wond directon sengor:
D No agger HYO P
deeclion seasor,
Custome: ALS labarstory group (Thalsndl Go,Lid.

104 Phatthanskan 40, Fasthanaasn Ad.Kvaseng Su
Thatand

LuBny, Khel Su

Environmental Gondifion

The measurement was carried oul in an ar

t temoeatire of 23:3) °C. ond reatve humid

Measurement Method:
The wind drect

sensor ¢ aczording lo oo

a1ison miethod with refer

or axs cobel The reasuretent we'e tsken at 45° Mlevals In

clochwise and
directions,

Mete: T LUC wan wa'med up for 1 nour priar 1o the zauistion being performed
Traceability:
Toe meas.re
KW564/0026,

s a0 woceabe to fne international system of unts (S1) through Cerwficate Mo QZ10B2014, Cert

Measurement Date
fsoued Date

Performed by

B 1 sarmwit Thachatad

S— Dfﬂ]ﬁ

[ Mz Oratval wntvtiasa

J 63/14-15,67/35-36, Soi Pelchkasem?,7/1, Petchkasem Rd,
NAC Watthapra, BanghokyalBangkok 10600 Thailand.

RO AT N Tel: (66) D2-8680812#13 Fax: (66) 02-8680860 www.jiranalee.com

Continuation of Cortificale of Calibration Number Certificate No: WS-05012027

Page 2 of 2 Pagen

Result of catlbration: ] Witro.t sgustment O win acjustment

Calbration in the 1ange of | - 16 m/s at @ cakbraton isterval of 1 m

Trie renuds of callbaton anc sasocated messutemen] uncertsintes ore reported In tha table be.ow

[ Voier Rnading error Uncerainty
/s mia (/s (%)
2076 20 ol 24
4101 a0 oo 2
559 50 00
801 80 20
o001 100 o1
zo 1z o1
1399 14.1 o1
1509 164 04
1500 = 162 02
3ol 33 00
1107 [ 00
P03 .0 20
702 o 00
5130 51 00
2591 30 00
1 026 ae o1

HUG™: Unit Under ©
The reparied exp!

mly is besec or standmid uncerlainty mudicled by B covelsg

coslidence o app omTatey 96

Appendix 1: nsturentatans

Caliration Cerlificate Report
NO Senser Manutacturer | ModeType Range
Oate Number
1 * sms TESTO NG Lansz 45 Aag D7, 2021 MW-CA34-21
2 | Fecron Dfeora Presue Mater Tog DPUZE0C | Aag 07, 2021 V0054 21
3| R veiocey taneguce et e 823612 | #uz 08 2021 W 003521
- Tempereis DSATAP | Waren 30 202 CCo27 68
5 B DSATIP__| Mwe 30 208 AND3032021 C - 100 %
< Gonire | Werr 90 20E B0103202 500 - 1100 s
7 [ T 40k

"Ent of cerlificals of calibration®'

JIRAKATE ASSOCIATES Ca., 1o,

63/14-15,67/35-36, Soi Pelchkasem?7,7/1, Pelchkasem Rd,
NAC Wallhapra, Banghokyai,Bangkok 10600 Thailand.
WE e T Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 wwwjiranalee.com

Continuation of Cerlificate of Calibralion Number Cerlificele No: WD-05012022

Puges P of 2 pagas

Hesult of calivation: ] without adjustment [ watn adjustme

adon in the tange of O - 360 ° al & calbration Intsrval of 48"

The resuts cf calbraton and asw

cialed weasuremen: unzerisinties ere reported in lable below

HIS TER'ICATE HEFORT LAY hoT

FOR REPRODLCTION HAS BETH

HE | ABOMATUH

) Hominal Angle Blandard fesding uuCe Reading Error Uncertainty
NO W Ditection 3 : = 3 :
) ) ) ) 2(")
! 0/360 0 o o 30
2 45 a5 43 2 30
Kl °0 en o0 o ]
4 115 o 30

Clothuso
5 180 1 a0
& 225 2 a0
7 270 3 in
4 316 a 30
° 0 o a0
0 45 a5 43 10
1 o0 20 °0 n a0
1z 135 135 0 30
Counter Clochwise
13 180 180 ' 30
T 228 225 50
15 270 270 273 a 30
16 3% K15 aig 3 30
UUC™ Un't Under Colibratins The d expanded unzertalnly s based on stondntd uncertainy moltipied by 8 coverage lac

tor k=2 pieui1g o sl of conldence of spproximately 98%

g

{ Galbration™*

JIRANATE ASSOCIATES €01, L1ps
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J 63/14-16,67/356-36, Soi Pelchkasem?7,7/1, Pelchkasem Rd,
Walthapra, Bangkohysi,Bangkok 10600 Thailand.

AIHL ASSOCTAIES (38 1L

Tel: (66) 02-8680812#13 Fax. (66) D2-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Cerlificale No: WD-D2042021
Page | of 2 pages

Measurement Hem : Wind direction sensor with dota logger.

Manufacturer Dals logger: Novalynx
Wing direction sensor: Nevalynx.
ModelType : Daie logger: 200-WS-25LE.

: Wind direclion sensar: WS-02F

Serial Number : Data logger: A4S03.

: Wind direction sensor. -

Cuslomar : ALS laboratory group (thaliand) Co.Lid,

104 Phatthanshen 40, Phatthanahan Rd.khwaeng Suen Lusng, Khet Suan LuangBangkoh 10250
Thatland

Environmentel Condition:

The moasurement waa carried out In an ambient temperature of (2323)°C. and reltive humidity of (402 103,

Measurement Method:
The wind direclion sensor callbration sccarding to comparison method with relerence angle measurement sleclronic theodolte and

line laser is used for axis contol, The measuement were laken st 45 inlervals in clockwise and  counterclochwise
directions.

Nole: The UUC was wormed up for ] hour prior to U calioration being performed
Traceability
The measuremunt resulls ere tracesble lo the internationsl oyslem of units (SI) through Cerificele No: CCHG3-07-0045,

Ceriificate No: KWS63/0044,

Measurement Date
lssued Date

Mer 31, 2021.
Apr 01, 2021.

Performed by 4 LC
JIRANATE ASSOCIATES €0., LTD,
[ M. Sorowit Thachalad

[ Mr. Bonghoch Malithong

Approved Signaltory.

Mt Perinys Boancharoen
Technical Support
and Calibration Manager

THIS CERTIFICATE REFOAT MAY NOT BE AEPROCEDUCED EXCEPT IV FULL UNLESS PERMISSION FOR REPRODUCTION 1AS BECH
OBTANED IN WRITING FROM THE LABORATORY.

63/14-16,67/356-36, Sol Pelchkasem?,7/1, Pelchkasem Nd,
Walthapia, Banghokyai.Bangkok 10600 Thaitand.
i Tel: (06) 02-8680B12#13 Fax: (66) 02-8680860 www jiranale

CERTIFICATE OF CALIBRATION

Cerlificate No: W8-02042021
Page | of 2 pagao

Measurement Nem : Cup anemometer with ats Logger

Monutacturer Uata loggen Novaiynx
Cup anemomater; Nov
Model/ Type Dala logger: P00-WG P6LR
Cup anemometer. WS 02F
ekl Numbai Data Iogger: A4803
Cup anemomete::
Customer ALS laboratory group (Theianc) co. i
104 Phatthanskan 40, P hanakah Rd, Khweeng Suan Luang. Khel Suen Lusng Bangkok 10250
Thallang
Tesl Conditions Wind tunnet croes test section ores #00 o’
Anamometer fronta, area 100 e
Dismeler of mounting pipe . mm
Blochage rolio of test object ol 1
Test Conditions A tempersture 246 208 °C
it pressure 10062 204 hPa
Reinthe alr Pumidity 250 +3.5 %FH

Calibraton was carried out Dese on;

IEC ©1403-12-) €Dl 2005-Fower Pelormence Messwements of Clechicly Producing Wind
Turbines;

MEASNET Anemometer Callbration Procedure - Version 2 2009

Calibretion Proceduie

Traceatility Tnic gaibeaon documents the tacestls o netionsl ! g, Which resiae the st of
meagurements sccording to the international system of urits (SI Uwough Nelional Insblute of

Metrology Theiland (NIMT).

Messurement Date : Mar 31, 2021
leaued Dole @ Apr 01, 2021
Calltrated by Approved Sighatory:

M. Parinys Booncheroen

B Mr Soraw Thachalad
[ M. Bonghach Watthong Technical Buppart

anc Calitvation Manager

JIRA%A1E ASSUCIATES €O, LTD,

THIS CEATIFICATC MAY NOT BE REPROCEDUCED EXCEFT IN FULL UNLESS PCAMISSION MOR RCPRODUCTION HAS BEEN
OBIAINCD IN WHITING PHOM THE LABORATONY,

J 63/14-15,67/35-36, Soi Pelchkasem?7,7/1, Petchhasem Ad,
Watthapra, Bangkokyal,Bangkok 10600 Thailand.
Tel: (66) 0D2-8680812413 Fax: (66) 02-8680860 www.jiranatee.com

Continustion of Cerlificate of Calibration Number Certificole No: wD-02042021

Pages 2 of 2 popes

Aesull of calibration: [ witheul adjustment B with sdjustment
Calibration in the range of O - 360 ° 8t o celbration interval of 45°
The: resulta of callbration and sssosisled messurement uncertainlies ore reporiad in tabie below

NO | Turning Diretion | O™l Angle | Slanderd Reading | UUC* Resding | Error Uncertainty
2} 1] ) ) )
1 0/360 0/3a0 5 = -
: i 8 a3 2 a0
3 °a %0 ug 5 o
! Clozkwise e s 133 2 30
8 180 180 iag 5 o
@ 228 225 227 % s
7 270 270 273 & g0
s 315 25 P i a0
N o3¢0 0/360 ) 0 oy
o 45 45 43 2 20
- o ¥e en 2 3.0
| — 155 136 133 2 a0
18 180 180 180 g 35
e = 228 227 2 a0
6 270 270 274 : e
ks 316 318 a8 a a0

UG Unit Under Catloration The reporled sxpanded uncertainly
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Appendix 1: Instlumentations

Calibralion | Cerlficale Aeporl

KO Sensor Manulacturer | Model/Type B Tisbne Range

1 Prot stabc TCSTO INC Ge352145 Sy 18, 2020 MW-0035-20 & - 30 mis

2| Precion Differenisl Pressure Meier Zogab OPMZ500 | Sy 16,2020 | WW0035 20 5 - a0

3 Al velocty Wonaduest (ol woe) T8 e 845512 | July 20, 2020 | MW.0038AA20 C-tma

4 Tomptiotue Zogiab DSATHP | Masch , 2020 | HZ202003301601 30 - 700

s Pielatve humisty Zogieh DSATHP__| Warh 90, 2020 0 - 100 %A
s MroeEheT pessiie Zoginb DSATHP | Wersh 30, 2020 | 1i2202003301G01 | 500 - 1100 hPa
7 Wing tunnel C350M MPII0D 0 - 50 He

*end of cerlificate of calluration***
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND.

Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com hitp://www:sithiphorn.com

NSC-TISI-TIS 17025
CAUBRATION 0394

SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
Rivechate: CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Certificate

Equipment : SOUND CALIBRATOR
Manufacturer : RION

Model : NC-75

Serial No.: 35002736

ID No.: = K¢ 5
Condition As Found : GOOD

Customer ;

Cert. No. : ACC2201
Pages : lof3

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

Location : -

Ambient Temperature : (230%3) %€

Pressure : (1013 £3) kPa -
Relative Humidity : (50,0 20 ) % =

Received Date :
Calibration Date :
Date of Issue :

05 JANUARY 2022
10 JANUARY 2022
13 JANUARY 2022

fo/1/23

Calibrated by : Nathakomn Pisutpaisan

7

( 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 writien approval of the head of Calibration Laboratory.
QF-TS12-04-04-020664
SITHIPORN, SITHIPORN ASSOCIATES CO,LTD,
ssociates )

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC22001
Job No. 1 VCGE5ACH040
Pages  : 3or3
Result of calibration ;

1. Sound pressure level

Specified sound Measured Deviated Tolerance
pressure level value valug Uncertainty limit
(dB) (dB) (dn) (dB) (dB)
94 93.99 -0.01 0.14 0.40
2. Frequency
Specified Measured Deviated Tolerance
Frequency value value Uncertainty limit
(Hz) (Hz) (%) (%) (%)
1000 10000 0.0 0.1 1.0
3. Total distortion
I_ Measured value ( % ) Uncertainty (% ) Tolerance limit ( % )
0.28 0.10
5 3.0

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

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

End of Calibration Certificate

QF-TS12-04-04-020664

= 2Fs

Cert, No. : ACC22001
Job No. : VC6SAC0040

Pages i 203
Calibration Procedure :

CP-AC-03
Calibration Method :
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 Model Serial No. Cert, No. Due Date
Waveform Generator 33511B MY 52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104  EEL.BP. 05/0264 10-Feb-22
Digital Multimeter 33461A MY53220076  EEL.BP. 03/0264 08-Feb-22
Digital Multimeter 33461A MY60024273 1-15180725251-1 15-Sep-22
Programmable Atienuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplificr NA-42KAI 34560495 AA-3003-21 16-Feb-22
Audio Analyzer AVR-3360A V74486069 EF-0010-21 10-Feb-22

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 intemati

system of unit maimtained at
3.1 National Institule of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd , Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com hitp.//wwwisithiphom.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL22030
Pages i lof8

Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer ; RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 01122607 / 145554 / 34373
ID No.: RYG_FS0019
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Location : . FEVEW B Mmbons . J
Ambient Temperature : (230 +3) °C A
: 343 kP ﬂ
Pressure : (1013 £3 ) | A APPROVEDHY.
Relative Humidity : (500 20 ) % / /
%
nexr oL pAre 911!
Received Date : 05 JANUARY 2022

Calibration Date :
Date of Issue :

10-12 JANUARY 2022
13 JANUARY 2022

Calibrated by : Nathakorn Pisutpaisan

d b,
Approved by :
{  Thanakul Petchurai )
isi

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.

QF-TS12-04-04-020664



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

BSEeCIres CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL22030
Job No. : VC6SACO040
Pages : 2of8
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, Dug Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP. 050264  10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264  08-Feb-22
Digital Multimeter 34461A MY60024273 1-15180725251-1 . 15-Sep-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAl 34560495 AA-3003-21 16-Feb-22

his result of calibration was found accurale as shown on date and place of calibration for this calibrated item only.

2.7l
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

7 A

SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
asselatl CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ¢ ACL22030
Job No. @ VC6SAC0040
Pages 4o0f8
alibr: :
1. Absolute sensitivity
Reference Measured Aceeplance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
16.5

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

Frequency Measured value
Weighting (dB)
A - weight 13.1
C - weight 19.4
Flat 24.8

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Acceptance
Flat C-weight A-wei,
» iah B Limits
125 0.5 0.5 0.6 +1.5
1000 0.0 0.0 0.0 + 1.0
8000 =1.7 -1.7 -1.6 +5.0

QF-TS 1 2-04-04-020664

7

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
osiates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22030
Job No. : VC65AC0040
Pages 1 Jof8

y of Mea H
Uncertainty Maximum-permitted
Parameter Pass Fail @B uncertainty of
measurement (dB)

1. Absolute sensitivity v - 02 N/A
2, Self-generated noise v - 02 NA

3. Acoustical signal tests of fre ehiing.
125 Hz ¥ - 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 03 0.7

4. Electrical signal tests of frequency weightings
For 10 Hz 10 4 kHz v - 03 0.6
For> 4 kHz to 10 kHz v 03 0.7
For > 10 kHz 10 20 kHz - - 1.0
5. Frequency and time weightings at 1 kHz v 0.2 0.2
6. Long - term stability v 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v 02 03
9. Tone burst response v - 02 03
10. Peak € sound level v - 02 0.35
11. Overload indication v - 02 0.25
12. High level stability v 5 0.1 0.1

QF-TS12-04-04-020664

7.

SITHIPORN,; SITHIPORN ASSOCIATES CO.,LTD.
axsociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22030
Job No, : VC6SAC0040
Pages : Sof8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Frequency Deviation from various frequency weighting response curve (dB)

(Hz) 5 L Acceplance
Flat C-weight A-weight Limits
63 -0.1 -0.1 0.1 2.0
125 -0.1 0,0 0.0 +1.5
250 0.0 0.0 0.0 £15
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
Welghting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 £02
Flat 94.0 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 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-TS12-04-04-020664

i KA.



SITH I P DRN; SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

SIT HIPORN, SITHIPORN ASSOCIATES CO,LTD.
53087 CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level lincarity 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 0.0 151
133.0 133.0 0.0 1,1
132.0 132.0 0.0 1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 1.1
124.0 124.0 0.0 = 1.1
119.0 119.0 0.0 =1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 £1.1
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 +1.1
94.0 94,0 0.0 +1.1
89.0 89.0 0.0 £ 1.1
84.0 84.] 0.1 1.1
79.0 79.0 0.0 x1.1
74.0 74.1 0.1 +1.1
69.0 69.1 0.1 = 1.1
64.0 64.0 0.0 *1,1
59.0 59.1 0.1 +1.1
54.0 54.0 0.0 £1.]
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 x1.1
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 29.0 0.0 +1.]
28.0 280 0.0 + 1.1
27.0 26.9 -0.1 + 1.1

259 -0.1 +1.1
24.9 -0.1 1.1

QF-TS12:04-04-020664

S.l T H IPORN, SITHIPORN ASSOCIATES CO.,LTD.

Cert. No.
Job No.
Pages

il

CALIBRATION LABORATORY

Continuation of Calibration Certificate

: ACL22030
3 VC65AC0040 Job No, : VC65SACO040
: 6ol B Pages : Tol8
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 Z11
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 1.05-2.5
200 800 134.0 134.0 0.0 +1.0
2 8§ 108.0 108.0 0.0 15550
Slow
200 8OO 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 1.05-25
200 R00 128.0 128.0 0.0 +].0
10. Peak C sound level
Number of cyele Anticipated | Mcasured Deviated Acceptance
in Value Valug, Lepeak Value Limits
fest signal (dB) (dB) (dB) (dB)
Conti 133.0 133.0 0.0 2
One 1364 136.3 -0.1 1.0
Number of cycle Anticipated Measured Deviated Acceplance
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 1354 135.1 -0.3 2.0

QF-TS) 2-04-04-020664

SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

7 I

Cetls :‘0' ACL22030 451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI=TIS 17025
Jdob No. : VC6SAC0040 Tel0-2435-8800 Fax.0-2433-1679 e-mall:cal-center@sithiphorn.com hitpi//wwwasithiphorn.com  CAUBRATION 0334
Pages : Bof8 Cert. No. : ACL22031
11. Overload indication Pages 1of8
. . .
Calibration Certificate
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits Equipment : SOUND LEVEL METER
one-half cycle | one-half cycle (dB) (dB) Manufacturer : RION
9.5 89.6 0.1 s Maodel : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 01222716/ 143832 / 22763
. 2
12. High level stability ID No.: RYG_FS0020
SLM Display | SLM Display Deviated Acceplance
L i : ;00D
Frequency atinitlal at final Value isia Condition As Found G
Weighting (dB) (dB
A - weight ) L (el Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD,
1370 1374 0.0 0.3 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
The reported uncertainty is based on a standard uncertainty multiplicd by coverage factor & =2 Tocatlon: R
orany value following caleulation,providing a lavel of confidence of approximately 95 % Ambient Temperature : (230 %3) *© REVIEWBY ...
Pressure : (1013 £3 ) kPa
=T —t End of Calibration Certificate Relative Humidity : ( 50.0 20 ) Yo APPROVEDEY. .
Received Date : 05 JANUARY 2022 NEXT CAL. DATE .-

QF-TS12-04~04-020664

Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

10-12 JANUARY 2022
13 JANUARY 2022

Nathakorn Pisutpaisan

/.

( Thanakul Petchurai )

This certificate is issucd in accordance with the requirements of ISO/MEC 17023 standard, may not be reproduced

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

QF-TS12-04-04-020604
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SITHI PO RN, SITHIPORN ASSOCIATES CO,LTD.
BsS0ciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22031
Job No. : VC65AC0040

Pages : 2of8
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 cach items were made by observation of cach Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Refercnce Standard Instruments :
Instrument Model Serial No, Cert, No, Due Date
Waveform Generator 332104 MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 135118 MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP. 050264  10-Feb-22
Digital Multimeter 33461A MY 53220076 EEL.BP. 03/0264  (8-Feb-22
Digital Multimeter 344614 MY 60024273 1-15180725251-1 = 15-Sep-22
Programmable Atienuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Micraphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAl 34560495 AA-3003-21 16-Feb-22

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 Technologi h (TISTR).

QF-TS12-04-04-020664

o~ L1
SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
RIS CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No, : ACL22031
Job No, : VC6SACON4D
Pages B L

Resul 3

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) {dB) (dB)
93.9 (93.96) 93.9 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.6

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

Frequency Measured value
Weighting (dB)
A - weight 12.6
C - weight 19.2
Flat 24.6

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat Cweight A igin Acceptance
Limits
125 0.7 0.7 0.7 +1.5
1000 0.0 0.0 0.0 +1.0
BOOO -2.1 -2.0 2.0 +5.0

QF-TS12:04-04-020664

> 2Ly

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22031
Job No. : VC65AC0040
Pages : 3of8

easu cnt H
U i i permitted
Parameter Pass | Fail @B uncertainty of
measurement (dB)

1. Absolute sensitivity v % 02 NiA
2. Sclf-gencrated noise v - 02 N/A

3, Acoustical signal tests of fre weighting
125 Hz v - 0.3 0.6
1000 Hz v - 03 0.6
8000 Hz v - 0.3 0.7

4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 03 0.6
For> 4 kHz to 10 kHz v - 03 0.7
For > 10 kHz 10 20 kHz % - 10
5. requency and time weightings at | kHz v - 0.2 0.2
6. Long - term stability v 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v 0.2 0.3
9. Tone burst response v 02 0.3
10. Peak C sound level v - 02 0.35
11. Overload indication v E 02 0.25
12. High level stability v ; 0. 0.1

QF-TS12-04-04-020664
> 2L

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22031
Job No. : VCGSACO040
Pages : 50f8
4. Electrical signal tests of frequency weightings
Weighting network response with relative 1o 1 kHz.

Frequency Deviation from various frequency weighting response curve (dB)

(Hz) % s % Acceplance
Flat C-weight A-weight Limits
63 0.0 0.0 -0.1 2.0
125 0.0 0.0 0.0 *1.5
250 0.0 0.0 0.0 %15
500 0.0 0.1 0.0 *1.5
1000 0.0 0.0 0.0 =10
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 | kHz

Measured Deviated Acceplance

Frequency Value Value Limits

Weighting (dB) (dB) (dB)

A - weight 94.0 0.0 -

C - weight 94.0 0.0 02
Flat 94.0 00 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 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-TS12-04-04-020664
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SITHIPtJRN SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

SLT HIPORN, SITHIPORN ASSOCIATLES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL22031
Job No. : VC65AC0040
Pages
8. Level linearity including the level range control
Anticipated Measured Deviated Acceplance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 211
9. Tone burst response
Time Tone burst Anticipated | Measured Devialed | Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 0.1 1.55-50
Fast 2 8 117.0 117.0 0.0 1.04-25
200 800 134.0 134.1 0.1 +1.0
2 8 108.0 108.0 0.0 15550
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 1.05-23
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 eycle Anticipated | Measured Devinted 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 eycle 1354 135.2 0.2 +2.0

QF-TS12-(4-(4-020664

Cert. No. : ACL22031
Job No. @ VC65AC0040
Pages : 6ol 8
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 x1.1
136.0 136.0 0.0 =11
135.0 135.0 0.0 1.1

1340 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
94.0 94.0 0.0 +1.1
89.0 §9.0 0.0 + 1.1
84.0 84.0 0.0 £1.)
79.0 79.0 0.0 £1.1
74.0 74.0 0.0 1.1
69.0 69.0 0.0 21!
64.0 64.0 0.0 11
59.0 59.0 0.0 £1.1
54.0 54.0 0.0 =1.1
49.0 49.0 0.0 +1.]
44.0 44,0 0.0 £ 1.1
39.0 35.9 -0.1 4 1.1
34.0 34.0 0.0 + 1.1
30.0 29.9 -0.1 1.1
29.0 28.9 -0.1 +1.1
28.0 21.9 -0.1 =1.1
27.0 26.9 -0.1 =11
26.0 25.9 -0.1 = 1.1
25.0 248 -0.2 %].]

QF-TS12-04-04-0200664
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Cert. No. : ACL22031
Job No. : VC65AC0040
Pages : Bofg
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) (d) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

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

QF-TS12-04-04-020664

End of Calibration Certificate
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451-451/1 Sirinthern Rd,,Bangbumry, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mailcal-center@sithiphorn.com hitp //wwwi.sithiphorn.com

NSC-TISI-TIS 17025
CALIBRATION 0384

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Cert. No. : ACC21009

Pages

Calibration Certificate

SOUND CALIBRATOR
RION

NC-74

34178123

RYG_F80215

GOOD

1of3

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

Lgeatlon: ; REVIEW BY

Ambient Temperature : (230%3) o

Pressure ; (1013 £3 ) kPa APPROVED BY

Relative Humidity : {500 £20 ) %

Received Date :
Calibration Date :
Date of Issue

! NEXT CAL. DATE ‘TIS

05 AUGUST 2021
09 AUGUST 2021
11 AUGUST 2021

Calibrated by : Nathakorn Pisutpaisan

Approved by :
¢

{ 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



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD. SITHIPORN N) SITHIPORN ASSOCIATES CO,LTD.
assoclates- CALIBRATION LABORATORY assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. 1 ACC21009

Job No. : VC64ACO0058
Pages t 2of3

Cert, No, : ACC21009
Job No. : VC64AC0058

" Pages : 3of3
Calibration Procedure : CP-AC-03
Result of calibration :
Calibration Method :
This equipment was calibrated by based on IEC-60942-2003 Standard. 1, Sound pressure level
The sound pressure level, frequency and total distortion of the sound calibrator was measured using the reference
microphone. Specified sound Measured Deviated Tolerance
pressure level value value Uncertainty limit
(dB) (dB) (dB) (dB) ()
Condition of this result of ealibration : o4 94.06 0.06 0.14 0.40
1. Reference Standard Instruments : e
Instrument Model Serlal No, Cert: No. Due Date
‘Waveform Generator 33511B MYS52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A  MYS3220104  EEL.BP.0S/0264  10-Feb-22 2. Frequency
Digital Multimeter 8846A 1997025 EEL.BP. 06:?264 05-Feb-22 :
Digital Multimeter 33461A MY53220116  EEL.BP. 04/0264 10-Feb-22 Specified Measured Deviated Tolerance
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22 Frequency value value Uncertainty ! limit
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22 (Hz) (Hz) (%) (%) L(%)
Measuring Amplifier NA-42KA1 34560495 16-Feb-22 = -
Audio Analyzer AVR-3360A  V744B6069  EF-0010-21 10-Feb-22 1000 10015 04 91 1
2. This result of calibration was found accurate as shown on date and place of cal‘hramn for this calibrated item only.
3. This certificate is traceable to the international system of unit maintained at : 3. Total distortion
3.1 National Institute of Metrology (Thailand), - —
3.2 Thailand Institute of Scientific and Technological Research (TISTR). Meaawied valoe () “"“‘”“';“V %) Tolowacs linft(46.)
1.67 0.10 3.0

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

or any value following caleulati widing a lavel of confid of i ly 95 %

End of Calibration Certificate ———

QF-TS12-04-04-020664 QF-TS12-04-04-020664
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Continuation of Calibration Certificate
Cert. No. 1 ACL22061

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sidnthern Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND

NSC-TISI-TIS 17025 G
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphom.com hitp /fwwwasithiphorn.com — CAUBRATION 0394 Job N, 1 VOGSACH043

e Pages  : 2of8
Cert. No. : ACL22061 Calibration Procedure : CP-AC-01
Pages ¢ lof8

Calibration Certificate

Calibration Method :

Equipment : SOUND LEVEL METER Ihis equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

Manufacturer : RION Ihe SLM had tests 10 Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Model ; NL-42/ Micraphone UC-52 / Preamplifier NH-24 Stndafd It

Serial No.: 01222722 1 143840 1 22769 For tests resuhs of each ilems were made by observation of each Instruments display and also with SLM's display.

1D No.: RYG FS0021

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

: . Instrument Serial No, Cert, No, Due Date
Condition As Found : GOOD
9 ! Waveform Generator 33210A MY48017076 FF-0012-21 10-Feb-22
Wave era 335118 MY52302742 0011 Feb-22
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD, .n‘.erﬂrm G.mmw i : o ,I PO 1
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD g MlisietFs el MYSI20104 - CEL 5P SAEREE R Hes 22
AT AEN PR AN R S5 o IIL’?\NG' Digital Multimeter 334614 MYS3220076  EELBP. 030264 08-Feb-22
BANGROR, Tt TAas . e Digital Multimcter MI6IA MVE24273 1151807262800 15-Sep-22
et S Programmable Aticnuator MAT-1070 62100114 1SO0-0TTTAE OR-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
1 i Measuring Amplificr NA-42KAl 34560495 AAS3003-21 16-Feb-22
Location : -
i ‘et 23.0 =3 { g s o
:‘“‘b“’“”""“p“’ SIMESS S e "1’ k‘ i 2. This result of ealibration was found accurate s shown on date and place of calibration for this ealibrated fem only
1 1013 3 ) 1 ) 1 . : -
Iiﬂl:“t:"cli it y 'un‘ 1 ? }J *PROVED BY. ﬂ 3. This certificate is traceable to the international system of unit mwntained at :
clative Humidity : S0.0 2 2 {
i f i 3.1 National Institute of Metrology (Thailand)
| NEXT CAL. DATE Aiiigs . : Moy
Received Date : 14 JANUARY 2022 . 3.2 Thailand Institute of Scientific and Technological Research (TISTR).
Calibration Date : 21-24 JANUARY 2022
Date of Issue : 25 JANUARY 2022
Calibrated by : Nathakom Pisutpaisan

Approved by : ; w

( I'h.unkul Petchurai

Ins certificate is issued in accordance with the requirements of ISOTEC 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-TS12:04-04-0206064
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Continuation of Calibration Certificate

Summary of Measurement Result ;

Cert. No. 1 ACL22061
Joh No. 1 VOBSACOD43
Pages @ JofB

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
e measurement (dB)
1. Absolue sensitivity v - 0.2 N/A
2. Self-generated noise v - 02 NA
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v 0.3 0.6
8000 Hz v 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz 104 kHz v 03 0.6
For >4 kHz 10 10 klz v - 03 0.7
For > 10 kHz to0 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v . 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v 0.2 0.3
9. l'one bursi response v 0.2 0.3
10, Peak C sound level v - 0.2 0.35
11. Overload indication v 0.2 0.25
12. High level stability v 0.1 0.1

QF-T812-

SITHIPORN, &

04-04-020664

THIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibraton Certificate

s Eht

4, Electr

signal tests of frequency weightings

Weighting network response with relative 1o 1 kllz,

Cert. No.
Joh No.
Pages

+ ACL!
: VCOSACH043
: Sof8

Frequency Deviation from various frequency weighting response curve (dB3)
(Hz) d ] Acce, c
Flat C-weight A-weight Litsits
63 0.0 -0.1 -0.1 +2.0
125 0.0 0.0 0.0 ]
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 ot 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceplance
Frequency Value Value Limits
Weighting (4B ) (dB) (dB )
A - weight 94.0 0.0
C - weight Q4.0 0.0 *0.2
Flat 94.0 0.0 +02
5.2 Time weighting a1 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting 1d) Ldi ) (dB)
Fust 94.0 0.0 =
Slow 94.0 0.0 101
Leg 94,0 0.0 0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Fregueney atinitial at final Value Limits
Weighting (dB ) (dB) (d3) (dB)
A= weight 94,0 94.0 0.0 +0.3

QF-TSI2:04-04-020664
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Continuation of Calibration Certificate

Cert. No. : ACL22061
Job No. VOOSACO043
Pages . dof8
Result of calibration ;.
1. Absolute sensitivity
Reference Measured Aceeptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 939 0.0 £0.3

2. Self-gencrated noise
2.1 Normal test

Measured Value

(dB )

16.8

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

Frequency Measured value
Weighting (dB)
A - weight 11.9
C - weight 18.0
Flat 23.7

3. Aconstical signal tests of frequency weightings

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

Frequency Deviation from various frequency weighting response curve (dB)
e Flat C-weight A-weight Mcfpl:“m
Limits
125 0.0 0.1 0.1 1.5
1000 0.0 0.0 0.0 + 1.0
8000 -0.5 -0.4 -0.4 5.0

QF -T812-04-04-020664

SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

= AL .

7. Level lncarity 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 0.0 411
135.0 135.0 0.0 1.0
134.0 134.0 0.0 1.1
133.0 1330 0.0 + 1.1
132.0 132.0 0.0 = 1.l
131.0 131.0 0.0 4 1.1
129.0 129.0 0.0 111
124.0 124.0 0.0 1.
119.0 119.0 0.0 + 1.
114.0 114.0 0.0 +1.]
109.0 109,0 0.0 +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 89.1 0.1 1.1
84.0 84.1 0.1 z 1.1
79.0 79.1 0.1 = L]
74.0 74.1 0.1 + 1.1
69.0 69.1 0.1 £ 1.1
64.0 64.0 0.0 £1.1
59.0 59.1 0.1 +1.1
54.0 4.0 0.0 %1
49.0 49.0 0.0 %11
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 29.1 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 £1.1
25.0 25.1 0.1 + 1.1

QF-T812-14-04-020664

Cert. No. 1 ACL22061
Job No. : VORSACO043
Pages 6ol 8
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Cert. No. : ACL22061 Cert. No. : ACL22061
Job No. @ VO6SACD043 Job No.  : VC65AC0043

Pages : Tof8 Pages  : Bol8
8. Level linearity including the level range control

11, Overload indication
Anticipated | Measured Deviated Acceptance
Range Value Value Value Limits Measured value (dB ) Deviated Acteplance
(dB) (dB) (dB) (dB) Positive Negative Value Limits
Auto 94.0 94.0 0.0 *1.1 one-half eyele | one-half cycle (dB) (dB)
89.6 89.5 0.1 £1.5
9. Tone burst response
Time Tﬂﬂﬁ- burst } Anticipated Mu.nsun:d Deviated Aemm 12. High level stability
duration, Th Cycle Value Value Value Limits
Weigihg . 3) (4B} {an) (dB} LdB ) SLM Display | SLM Display Acceplance
L : 106D 1073 2 Frequency at initial at final Value Limits
Fast 2 & 117.0 117.0 0.0 Weighting CaEy caay o (en)
200 00 134.0 134.0 0.0
e 2 8 108.0 108.0 0.0 A - weight 137.0 137.0 0.0 +0.3
200 BOO 127.6 127.6 0.0
0.25 1 99.0 98.9 -0.1
SEL 2 ] 108.0 108.0 0.0
200 s Ll 1250 o The reporied uncenainty is based on a standard uncertainty multiplied by coverage factor k =2
or any value following calculation,providing a lave] of confidence of approximately 95 %
10. Peak C sound level
Number of eycle Anticipated | Measured Devisted | Acceptance o Endof Callbration Certi et
in Value Valug, Lepeak| Value Limits
test signal (dB) (dB) (dB) (dB )
Continuous 133.0 133.0 0.0 -
One 136.4 135.7 0.7 3.0
Number of eyele Anticipated Measured Deviated Acceplance
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 QF-TS12-04-04-020664
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Continuation of Calibration Certificate

o Cert. ho. 1 ACL22062
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ages & 20l
Cert. No. : ACL22062 *

Calibration Procedure : CP-AC-01
Pages :  lof8

Calibration Certificate

Calibration Method :

Equipment : SOUND LEVEL METER This equipment was calibrated by bused on 1EC-61672-3 (2013) Standard for sound level meter (SLM).

Manufacturer : RION The S1.M had tests 1o Acoustical und Electrical signal tests of frequency weighting with Anechoic chamber and Relerence
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24 Stindard lnsmmens, - A ;

Serial No.: 01222723 / 143841 122770 For tests results of each ilems were made by observation of each Instruments display and also with SLM's display.

1D No.: RYG FS0022

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

. Instrument Meodel Serial No, Cert. No. Due Date
b 1 GOOD N
Cpnaclilon s Xoyod ’ Waveform Generator 332104 MY45017076 EF-001221  10-Feh-22
; . i Waveform Generator 3351B MY 352302742 EF-0011-21 10-Feb-22
Costomer 3 st r;']‘l'i‘;N':L\c\‘]’ml;g Digital Multimcter 339614 MYS3220104  FELBP.OSO64 10-Feb-22
exo: :\?vcj ]‘I;A'\]}_}ﬁw "'K arl: i :,I :um;: Lo Digital Multimeter 334614 MYS3220076  EEL.BP, 030264 08-Feb-22
B'\N(‘]K(.“IK 10250 Tl‘]l‘\l’l \ND. o ! Digital Multimeter 34461A MY60024273 1-15180725251-1  15-Sep-22
' o e Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 03-Feh-22
2 Measuring Amplificr NA-42KAl 34560495 AA-3003-21 16-Feb-22
Location : =
Ambient Temperature : fesiliee i) e 2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
Presqure : LA O3 23 kPq OVED BY ﬁ 3. This certificate is traceable to the international system of unit maintained at
aositns > S CU 5 e Ry Sien a
Relative Humidity : ( 500 =20 ) Yo APER Bl :
3.1 Nutional Institute of Metrology (Thailand).
Received Date @ 14 JANUARY 2022 R 3.2 Thailand Institule of Scientific and Technological R h (TISTR).
Calibration Date : 21-24 JANUARY' 2022
Date of Issue & 25 JANUARY 2022
Calibrated by : Nathakom Pisutpaisan

)

( Thanakul Petchurai

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

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

QF-TS12-04-04-0200064 QF-TSI2-04-04-020664
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Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL22062
Joh No. : VCGSACOU43

Pages  : 3of8

Uncertainty | Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolule sensitivity v - 0.2 N/A
2. Self-generated noise v = 0.2 NA
3. Acoustical signal tests of frequency weightings
125 Hz v 0.3 0.6
1000 Hz v 03 0.6
8000 Nz, v - 03 07
4. Electrical signal tests of frequency weightings
For 10 Hz 10 4 kliz v - 0.3 0.6
For > 4 kHz 10 10 kHz v 03 0.7
For > 10 kHz to 20 kHz - 1.0
5. I'requency and time weightings at 1 kilz v 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v 0.2 0.3
8. Level linearity including the level range control v 0.2 0.3
9, Tone burst response v - 02 0.3
10, Peak € sound level v - 02 0.35
11, Overload indication v - 02 0.25
12. High level stability v - 0.1 0.1

QF=TS12-04-04-020064

SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.
cons CALIBRATION LABORATORY

Continuation of Calibration Certificate

k.

Cert. No. : ACL22062

4. Electrical signal tests of frequeney weightings

Weighting network response with relative o 1 k.

Job No. : VCGSACH043

Pages  : Sof8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ety ¢ Acceptance
Flat C-weight A-weight i
63 -0.1 0.0 -0.1 +2.0
125 0.0 0.0 0.0 1.5
250 0.0 0.0 0.0 1
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

&, Frequency and time weightings at 1 kHz

5.1 Frequency weightings at | kHz

Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 5
C - weight 94.0 0.0 =02
Flat 94.0 0,0 =02
5.2 Time weighting at 1 kHz
Measured Deviated Aceeptance
Frequency Value Value Limits.
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 .
Slow 94.0 0.0 + 0.1
Leg 94.0 0.0 4 0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceplance
Frequeney atinitial at finul Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 =03

QF-TS12-04-(4-020664
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Continuation of Calibration Certificate

Cert, No. : ACL22062
Job No. VCGSACH043
Pages i dof 8
Result of ealibration ;
1. Absolute sensitivity
Relerence Measured Aceeptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 91.9 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.8

2.2 The microphone of the sound Tevel meter was replaced by electricul signal input device.

Trequency Measured value
Weighting (dB)
A - weight 120
C - weight 18.0
Flat 24.1

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

Frequency Deviation from various frequency weighting response curve (dB)
ki) Flat C-weight A-weight '\T::‘:;:w
125 04 0.4 04 & 1.5
1000 0.1 -0.1 0.1 + 1.0
K000 -0.4 03 -0.3 =5.0

QF-TS12-04-04-020064

Al -
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CALIBRAT
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Continuation of Calibration Certificate

T, Level Hnearity on the reference level range

Cert. No. : ACL22062

Jab No. : VOGSAC0043

Pages L 0ol8

Anticipated Measured Deviated Acceplance
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 =11
134.0 134.0 0.0 +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
114.0 114,00 0.0 1.1
109.0 109.0 0.0 +1.1
104,0 1040 0.0 1.1
99.0 99.0 0.0 = 1.1
94.0 94.0 0.0 +1.]
89.0 §9.0 0.0 1.1
84.0 84.0 0.0 41,
79.0 79.0 0.0 1.1
74.0 74.0 0.0 *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 1.1
49.0 49.0 0.0 £1.0
44.0 44.0 0.0 + 1.1
39.0 39.0 0.0 1,1
340 34.0 0.0 £ 1.1
300 30.0 0.0 +1.1
29.0 29.0 0.0 1.1
28.0 28.0 0.0 +1.]
27.0 27.1 0.1 +1.1
26.0 26.1 0.1 £ 1.1
250 25.1 0.1 = 1.1

QF-T812-04-04-020664
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Continuation of Calibration Certificate

Cert, No. : ACL22062
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Pages : 70f8

8. Level linearity including the level range control

E ipated Measured Deviated Acceptance
Runge Value Value Value Limits
(dB) (dB) {dB} (dB)
Aulo 94.0 94.0 0.0 *1:1
9, Tone burst response
Time Tone burst Anticipated | Measured Acceptance
duration, Th Cyele Value Value Linits
Weighting (ms) (dB) (dB) (dB)
0.25 1 108.0 107.9 15:-50
Fast 2 B 117.0 117.0 1.05-25
200 §00 134.0 134.0 1.0
Slow 2 8 108.0 108.0 L3;-5.0
200 800 127.6 127.6 41.0
0.25 I 99.0 98.9 1.5:-5.0
SEL 2 B 108.0 108.0 1.0;-25
200 800 1280 128.0 +1.0
10. Peak C sound level
Number of cvcle Anticipated Measured Deviated Acceptunce
in Value Value, Lepeak|  Value Limits
test signal (dB) (dB ) (dB) (di3)
Conlinuous 133.0 133.0 0.0 =
One 136.4 1358 0.6 +3.0
Number of cyele Anticipated Measured Deviated Acceplance
m Value Value Value Limits
test signal (dB) (dB ) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 135.4 1352 -0.2 =2.0
Negative half cycle 135.4 135.2 -0.2 =20

QI-TS12-04-04-020664

SITHIPORN ASSOCIATES CO,.LTD.
CALIBRATION LABORATORY
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Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http.//wwwi.sithiphorn.com CALBRATION 0394
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. . .
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 01222724/ 143842/ 22771
ID No.: RYG_F50023
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) % APFROVED B ket Kt -
next AL owte 101 /23

Reccived Date : 05 JANUARY 2022
Calibration Date : 10-12 JANUARY 2022
Date of Issue : 13 JANUARY 2022

Calibrated by : Nathakom Pisutpaisan

Approved by :

. .

( Thanakul Petchurai )

This centificate 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-(4-020604

S ITH | _F‘O RN; SITHIPORN ASSOCIATES CO,LTD.
preociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

il

Cert. No, : ACL22062
Joh Na.  : VC6SACOH043
Pages : Bof8

11. Overload indication

Measured value (dB ) Deviated Agteplance
Positive Negative Value Limils
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 ‘Acceplance
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 fuctor k =2

or any value following caleulation,providing 2 lavel of confidence of approximately 95 %

End of Calibration Certificate -

QF-T812-04-04-020664
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SITHIPOQRN; SITHIPORN ASSOCIATES CO,LTD.

GasRChans CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL22032
Job No. 1 VC65AC0040
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 1o Acoustical and Electrical signal tests of freqy ighting with Anechoic chamber and R
Standard Instruments.

For tests resulls of cach 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 Maodel Serial No, Cert. No, Due Date
Waveform Generator 332104 MY48017076 EF-0012-21 10-Feb-22
‘Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 334614 MY53220104 EEL.BP.05/0264 = 10-Feb-22
Digital Multimeter 334614 MY53220076 EEL.BP. 03/0264 08-Feb-22
Digital Multimeter 34461A MY60024273 1-15180725251-1  15-Sep-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAl 34560495 AA-3003-21 16-Feb-22

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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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
conme CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22032
Job No. : VCG5AC0040
Pages @ 3of8

Summary of Measurement Result ;

Uncertainty Maximum-permitted
Parameter Pass | Fail uncertainty of
(dB) y
measurement (dB)
1. Absolute sensitivity v < 02 NA
2. Sclf-generated noise v s 0.2 NA
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz. v - 0.3 0.6
8000 Hz v 0.3 0.7
4. Llectrical signal tests of frequency weightings
For 10 Hz 104 kHz v 0.3 0.6
For > 4 kHz 10 10 kHz v - 0.3 07
For > 10 kHz 10 20 kHz - o - 1.0
5. Frequency and time weightings at | kHz v - 0.2 0.2
6, Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Pak C sound level v 0.2 0.35
11. Overload indication v 02 025
12. High level stability v - 0. 0.1

QF-TS12-04-04-020604
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22032
Job No. : VC65ACO040

Pages 1 S50f8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)

tHz) Flat C-weight | A-weight feggpunce
Limits
63 -0.1 0.1 0.0 +2.0
125 -0.1 0.0 0.0 1,5
250 0.0 0.0 0.1 +1.5
500 0.0 0.0 -0.1 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 =20
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 Acceplance
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 £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 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
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associate: CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL22032
Job No, : VCGSACH040
Pages $ 40f8
Result of calibration :
1., Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 0.3

2, Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.6

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

Frequency Measured value
Weighting (dB)
A - weight 12.8
C - weight 19.5
Flat 25.0

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flnt C-weight Awelght Acct‘:p!.nnce
Limits
125 0.4 0.4 0.4 + 1.5
1000 0.0 0.0 0.0 + 1.0
BOOO -1.0 -0.9 -0.9 +5.0

QF-TSI2-04-04-020004
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SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
RDLIBEES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22032
Job No. 1 VC6SAC0040
Pages  : Gof8
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 =11
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
124.0 124.0 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 x1.1
94.0 94.0 0.0 + 1.1
£9.0 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 x1.1
54.0 54.0 0.0 x1.]
49.0 49.0 0.0 &1.]
44.0 44.0 0.0 &:12)
39.0 39.0 0.0 1.1
34.0 34.0 0.0 +1.1
30.0 30.0 0.0 +1.1
20.0 289 0.1 = 1.1
28.0 279 -0.1 =11
27.0 269 -0.1 +1.]
26.0 259 -0.1 =1.1
25.0 24.9 -0.1 1.0

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

CALIBRATION LABORATORY

Cert. No. : ACL22032

Job No, : VC6SAC0040
Pages : 7of8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceplance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 izt
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 8 117.0 117.0 0.0 1.03-2.5
200 800 134.0 134.0 0.0 +1.0
S5 2 8 108.0 108.0 0.0 1,5;-5.0
200 8O0 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 1.03-2.5
200 800 128.0 128.0 0.0 *1.0
10. Peak C sound level
Number of cycle Anticipated | Measured Deyiated Acceptance
in Value Value, Lepeak|  Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 %
One 136.4 136.4 0.0 3.0
Number of cycle Anticipated Measured Deviated Acceplance
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

QI-TS12-04-04-020664

SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,Bangbumru, Bangplud Bangkek 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mall:cal-center@sithiphorn.com http.//wwwisithip
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Equipment :
Manufacturer :
Model :

Serial No.:

1D No.:

Condition As Found :

Calibration Certificate

SOUND LEVEL METER

RION

NL-21/ Microphone UC-52 / Preamplifier NH-21
01133046 / 157226/ 09873

RYG_FS0006

GOoD

Cert. No. : ACL22023
Papes i Tof9

REVIEWBY .. Pingler. 7/

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

Location : -

Ambient Temperature : (230 £3) °C

Pressure : (1013 £3 ) kPa

Relative Humidity : ( 50.0 £20 ) % APFROVED BY

Received Date : 05 JANUARY 2022 RETChE DR

Calibration Date : 10-12 JANUARY 2022

Date of Issue :

Calibrated by :

Approved by :

13 JANUARY 2022

Nathakom Pisutpaisan

7ok

( Thanakul Petchurai

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-TS12-04-04-020664

SITHIPORN,

associates

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL22032

Job No. : VC65AC0040
Pages : Bof8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.4 0.1 k]S
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 %

End of Calibration Certificate

QF-TS12-04-04-020664
AL
SITHIPORN,; SITHIPORN ASSOCIATES CO.,LTD.
associate: CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL22023
JobNo. 1 VC6SACDH040
Pages : 20f9

Calibration Procedure : CP-AC-02
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,

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

Condition of this result of ealibration :
1. Reference Standard Instruments :
Instrument

Model Serial No, Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 335118 MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MYS53220104 EEL.BP. 05/0264  10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP.03/0264  08-Feb-22
Digital Multimeter 8B46A 1997025 EEL.BP. 06/0264  05-Feb-22
Programmable Atienuator MAT-1070 62100114 1500-07774E 08-Mar-22
‘Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAl 34560495 AA-3003-21 16-Feb-22

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 | system of unit maintained at :
3.1 National Institute of Metrology (Thailand).

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

QF-TS12-04-04-020664



SITHIPORN) SITHIPORN ASSOCIATES CO.,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
peonnere CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22023
Job No. : VC65AC0040
Pages HEX

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter Pass | Fail (@B) uncertainty of
measurement (dB)
1. Absolute sensitivity v i 0.2 N/A
2. Self-generated noise v 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v 0.3 0.6
1000 Hz v 03 0.6
000 Hz v 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v 0.3 0.6
For>4 kHz 1o 10 kHz v - 0.3 0.7
For > 10 kHz 10 20 kHz - - - 1.0
5. Frequency and time weightings at | kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
5. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v * 0.2 0.3
10. Peak C sound level v 02 035
11. Overload indication v - 02 0.25
12. High level stability I - 0.1 0.1

QF-TS12-04-04-020664

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
EapmERas CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, : ACL22023
Job No. : VCE5ACH040
Pages 1 50f9

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) i : Acceptance
Flat C-weight A-weight Y
63 0.1 0.0 0.0 *2.0
125 -0.1 0.0 0.0 +1.5
250 0.0 0.0 -0.1 1.5
500 0.0 0.0 -0.1 %1.5
1000 0.0 0.0 0.0 +1.0
2000 0.1 0.1 0.1 +2.0
4000 0.1 0.1 0.1 +3.0
8000 0.1 0.2 0.2 +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 02
Flat 94.1 0.1 =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 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 (dR) (dB) (dn) (an)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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Cert. No, : ACL22023
Job No. : VC65AC0040
Pages : 4of9

Result of calibration ;

1. Absolute sensitivity

Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 0.3

2, Self-generated noise
2.1 Normal test

Measured Value
(dB)
219

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

Frequency Measured value
Weighting (dB)
A - weight 214
C - weight 22,1
Flat 24.5

LA ical signal tests of freq 'y
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequ ‘weighting response curve (dB)
(Hz) Acceptance
Flat C-weight A-weight 4
Tl oh Limits
125 13 1.3 1.4 +1.5
1000 0.1 0.1 0.1 + 1.0
8000 -1.5 =34 -3.4 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)
135.0 134.9 0.1 = 1.1
134.0 133.9 -0.1 Eal
133.0 1329 -0.1 =11
132.0 131.9 0.1 1.1
131.0 130.9 -0.1 o 5
129.0 128.9 -0.1 411
124.0 123.9 -0.1 +1.1
119.0 118.9 -0.1 & 11
1140 113.9 -0.1 +1.1
109.0 108.9 -0.1 * 1.1
104.0 103.9 -0,1 + 1.1
99.0 98.9 -0.1 +1.1
94.0 94.0 0.0 +1.1
£9.0 89.0 0.0 & 1.1
84.0 &4.0 0.0 % 1.1
79.0 79.0 0.0 % 1.1
74.0 74.00 0.0 + 1.1
69.0 69.0 0.0 31l
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 43.9 -0.1 = 1.1
39.0 389 0.1 1.1

QF-TS12-14-04-020664
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Cert.No. :  ACL22023
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8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 0.5
120 94.0 94.0 0.0 0.5
110 94.0 94.0 0.0 0.5
100 94.0 94.0 0.0 +0.5
90 94.0 94.0 0.0 0.5
Level linearity on each level range
Anticipated Measured Deviated Acceplance
Range Value Value Value Limits
(dB) (dB) (dB ) (dB)
130 43.0 43.0 0.0 0.5
120 33.0 33.0 0.0 0.5
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 8 117.0 117.0 0.0 1.05-25
200 800 134.0 134.1 0.1 +1.0
Slow 2 8 108.0 108.0 0.0 1.5:-5.0
200 BOO 127.6 127.6 0.0 41,0
0.25 1 99.0 98.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.03-25
200 800 128.0 128.0 0.0 +1.0

QF-TS12-04-04-0206064
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Cert. No. : ACL22023
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12. High level stability

) SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (d8)

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 %

i End of Calibration Certificate

QF-TS12-04-04-020664
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10. Peak C sound level

Cert. No. : ACL22023
Job No. 1 VC65AC0040
Pages : Bof9

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 136.1 0.3 3.0
Number of eycle 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 20
11. Overload indication
Measured value { dB ) Deviated Acceptance
Positive Negative Value Limits
one-half eycle | one-half cycle (dB) (dB)
89.4 LUN] -0.3 +1.5

QF-TS12-04-04-020664
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Calibration Certificate

Equipment ;
Manufacturer :
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-21/ Microphone UC-52 / Preamplifier NH-21
00465461 / 108081 / 19513

RYG_FS0007

GOOD

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

- | review g
(230 £3) o¢ =

C1003.£3 ) kP APPROVED BY .
(500 £20 ) %

nexT oA ot 10/1/ 22,
05 JANUARY 2022

10-12 JANUARY 2022
13 JANUARY 2022

Nathakorn Pisutpaisan

Aot

( Thanakul Petchurai )

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

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

QF-TS12-04-04-020664



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
a3SOCiatES CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL22022
Job No. 1 VC6SACH040
Pages : 20f9

Calibration Procedure : CP-AC-02
Calibration Method :
This equipment was calibrated by based on TEC-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 cach Insiruments 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-0012-21 10-Feb-22
Waveform Generator 3351B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33401A MY53220104 EEL.BP. 05/0264  10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264 08-Feb-22
Digital Multimeter 88464 1997025 EEL.BP. 06/0264  05-Feb-22
Programmable Atienuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphane 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplificr NA-42KAl 34560495 AA-3003-21 16-Feb-22

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

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

QF-TS 12-04-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
AR CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

1 ACL22022
VC65SACO040
Pages : 3of9

Summary of Measurement Result :
imum-permitted
Parameter Pass | Fail uncertainty of
tE) measurement (dB)
1. Absolute sensitivity 4 : 02 N/A
2. Self-generated noise v - 02 NA
1. Acoustical signal tests of frequency weightings
125 Hz v - 03 0.6
1000 Hz v - 0.3 0.6
8000 Hz v 0.3 0.7
4, Electrical signal tests of frequency weightings
For 10 Hz 10 4 kHz v 0.3 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz 10 20 kHz - 4 - 1.0
5. Frequency and time weightings at | kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v e 0.2 0.3
8. Level linearity including the level range control 4 e 0.2 0.3
9. Tone burst response v 0.2 0.3
10. Peak C sound level v 02 035
11. Overload indication v = 0.2 0.25
12, High level stability v : 0.1 0.1

SITHIP
associd

Cert. No. : ACL22022
Joh No, : VC65AC0040
Pages ¢ 4of9

Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
24.6

2.2 The micraphone of the sound level meter was replaced by electrical signal input device,

Frequency Measured value
Weighting (dB)
A - weight 235
C - weight 25.6
Flat 30.6

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

Frequency Deviation from various freq ighting response curve (dB)
(Hz) Fiat Coweight Rowelght Acc?pl.almc
Limits
125 0.0 0.1 0.0 =15
1000 0.0 0.0 0.0 = 1.0
8000 0.6 0.8 0.7 +5,0

QF-TS12-04-04-020664

7 et

QF-TS12-04-04-020664

Continuation of Calibration Certificate

ORN; SITHIPORN ASSOCIATES CO,LTD.
' CALIBRATION LABORATORY

4. Electrical signal tests of frequeney weightings

Weighting network response with relative 10 1 kHa.

Cerl. No. : ACL22022
Jub No. : VC6SACON40
Pages : Sof9

Frequency Deviation from various ighting response curve (dB)
{Hz) 3 i Acceptance
Flat C-weight A-weight Ll
63 -0.1 -0.1 0.0 +2.0
125 -0.1 -0.1 0.0 1.5
250 -0.1 0.1 0.1 +1.5
500 -0.1 0.0 -0.1 1.5
1000 0.0 0.0 0.0 +1.0
2000 0.1 0.1 0.0 +2.0
4000 0.1 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 Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dn)
A - weight 94.0 0.0 .
C - weight 04.0 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) (ds) (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 atinitial 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.
BAoOLIINES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22022
Job No. : VC65AC0040
Pages : 6of9

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
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 11
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 +].]
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 + 1.1
84.0 B4.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 x1.]
69.0 69.0 0.0 *1.]
64.0 64.0 0.0 =1.1
59.0 59.0 0.0 % 1.1
54.0 54.0 0.0 *1.1
49.0 49.0 0.0 1.1
44.0 44.0 0.0 =1.]
39.0 39.0 0.0 =1

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

Continuation of Calibration Certificate

Cert. No. : ACL22022
Job No. : VC65AC0040
Pages HEX ]

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 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 1350 0.4 2.0
Negative half cycle 135.4 135.0 -0.4 2.0

11. Overload indieation

Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
onc-half cycle | one-half cyele (dB) (dB)
89.4 89.3 -0.1 1.5

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

Continuation of Calibration Certificate

Cert. No. : ACL22022
Job No. @ VC65AC0040
Pages : Tof9®
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 00 0.5
120 94.0 94.0 0.0 0.5
110 94.0 94.0 0.0 0.5
100 94.0 94.0 0.0 0.5
90 94.0 94.0 0.0 0.5
Level linearity on each level range
Anticipated Measured Deviated Acceplance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 43.0 43.0 0.0 0.5
120 33.0 32.6 -0.4 +0.5
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceplance
duration, Tb Cycle Value Value Value Limits
Weighting | (ms) (dB) (d8) (48B) (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 15:-50
SEL 2 8 108.0 108.0 0.0 1.05-2.5
200 800 128.0 128.0 0.0 +1.0

QF-TS12-04-04-020664
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5_|T Hl P‘f.)_R N, SITHIPORN ASSOCIATLES COLLTD:
R CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22022
Job Na. : VC65AC0040
Pages 1 9of9

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 caleulation.providing a lavel of confidence of approximately 95 %

e End of Calibration Certificate

QF-TS12-04-14-020664
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Calibration Certificate

Equipment ;
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

SOUND LEVEL METER
RION

NL-21/ Microphone UC-52 / Preamplifier NH-21

00376363 / 172443 /23141
RYG_F50011

GOOD

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

BANGKOK, 10250 THAILAND.

Location :

Ambient Temperature : {230 £3) o
Pressure : (1013 23) kPa
Relative Humidity : { 500 =20 ) %
Received Date : 22 JUNE 2021

Calibration Date : 28-30 JUNE 2021

Date of Issue : 05 JUNE 2021

Calibrated by :

Approved by :

REVIEWBY .../ At Z.

_ESMEE

APPROVED BY

NEXT CAL. DATE ...

Nathakorn Pisutpaisan

<« 2
/ L -
ey

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

SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
RSO CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure :

Calibration Method :

CP-AC-02

Cert. No. : ACL21061

Job No.
Pages

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests o 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 :

: VCA4ACO048
: 20f9

Summary of Measurement Result :

Cert. No. : ACL21061
Job No. @ VC64ACOD48
Pages : 3of9

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

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

125 Hz v . 03 0.6

1000 Hz v - 0.3 0.6

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

For 10 Hz 10 4 kHz v - 0.3 0.6
For > 4 kHz 10 10 klz v - 03 0.7
For> 10 kHz to 20 kHz = - - 1.0

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

QF-TS12-04-04-020664

/‘7“ f/‘)‘yz_ .

Instrument Maodel Serial No. Cert, No, Due Date

Waveform Generator 332104 MY4R017076 EF-0012-21 10-Feb-22

‘Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22

Digital Multimeter 33461A MY53220104 EEL.BP. 05/0264  10-Feb-22

Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264  08-Feb-22

Digital Multimeter 33461A MY53220116 EEL.BP. 04/0264 10-Feb-22

Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22

Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22

Measuring Amplifier NA-42KAl 34560495 AA-3003-21 16-Feb-22

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 intemational 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 -
. )
by =
SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
sociates ~ T P
CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert, No, : ACL21061
Job No. : VCG4ACH048
Pages @ dof9
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 939 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)

22.4

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

Frequency Measured value
Weighting (dB )
A - weight 21.8
C - weight 2.5
Flat 250

3. Acoustical signal tests of frequency weightings

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . : Acceptance

5 Flat C-weight A-weight ,p,

Limits

125 1.0 1.1 1.0 + 1.5

1000 0.0 0.0 0.0 + 1.0

8000 -0.1 0.0 0.0 +5.0

QF-TS12-04-04-020664 z =2 4
7 LA



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
assoclatas- CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
2sseriates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21061
Job No. : VC64AC0048
Pages : Sof9
4, Electrical signal tests of frequency weightings
Weighting network response with relative to | kHz,

Frequency Deviation from various frequency weighting response curve (dB)

(Be) Flat Coweight | A-weight Aeseplinek
Limits
63 -0.2 -0.1 -0.1 < %20
‘125 -0.1 0.0 -0.1 +1.5
250 -0.1 -0.1 -0.1 *1.5
500 0.0 0.0 -0.1 1.5
1000 0.0 0.0 0.0 +1.0
2000 0.1 0.1 0.1 £2.0
4000 0.1 0.1 0.0 +3.0
8000 0.0 0.2 0.2 +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 Acceplance
Frequency atinitial at final Value Limits
Weighting (¢B) (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.
dasDEIREes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21061
Job No. : VC64AC0048
Pages : Tof9

8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance

Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 0.5
120 94.0 94.0 0.0 0.5
110 94.0 94.0 0.0 0.5
100 94.0 54.0 0.0 =0.5
90 94.0 94.0 0.0 0.5

Level linearity on each level range

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 430 429 -0.1 0.5
120 33.0 330 0.0 0.5
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, T Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (4B) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-50
Fast 2 8 117.0 116.9 -0.1 1.0;-25
200 800 134.0 134.0 0.0 +].0
Slow 2 8 108.0 108.0 0.0 1.5;-5.0
200 300 127.6 127.6 0.0 1.0
0.25 1 99.0 98.8 =02 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-25
200 800 128.0 127.9 -0.1 +1.0

QF-TS§12-04-04-020664

Cert. No. : ACL21061
Job No. : VCG4ACO0048
Pages : 6ol9

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Valug Value Limits
(dB) (dB) (dB) (dB)
135.0 135.0 0.0 +1.1
134.0 134,0 0.0 +1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 1.1
131.0 131.0 0.0 1.1
129.0 129.0 0.0 *1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 & 1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 1.1
99.0 59.0 0.0 +1.1
94.0 94.0 0.0 )l
89.0 88.9 -0.1 £1.1
84.0 83.9 -0.1 1.1
79.0 78.9 -0.1 =11
74.0 73.9 -0.1 =11
69.0 68.9 -0.1 511
64.0 63.9 -0.1 =11
59.0 58.9 -0.1 =11
54.0 53.9 0.1 1.1
49.0 49.0 0.0 +1.1
44.0 43.9 -0.1 1.1
39.0 38.7 -0.3 =11

QF-TS13-04-04-020664
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Cert. No. : ACL21061
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Pages : Bof9

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 1330 133.00 0.0 5
One 136.4 136.1 -0.3 £3.0
Number of cycle Aalicipated 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 1351 -0.3 £2.0

11. Overload indication

Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle one-half cycle (dB) (dB)
89.5 89.2 -0.3 +1.5

QF-TS12-04-04-020664
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AbAREAte: CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21061
Job No. & VCG4AC0048
Pages  : 90f9

12. High level stability

SLM Display | SLM Display Deviated Acceptance
Frequency at injtial 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 a lavel of confidence of approximately 95 %

S End of Calibration Certificate

QF-TS12-04-04-020664
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SITHIP ORN, SITHIPORN ASSOCIATES CO,LTD.
SEOChoNES CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACC21010
JobNo, : VC64ACO058
Pages : 2003

Calibration Procedure : CP-AC-03

Calibration Method :
T'his 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 Model Serial No, Cert. No. Due Date
Waveform Generalor 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104  EEL.BP. 05/0264 10-Feb-22
Digital Multimeter BB46A 1997025 EEL.BP. 06/0264 05-Feb-22
Digital Multimeter 33461A MY53220116  EEL.BP. 04/0264 10-Feb-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAl 34560495 AA-3003-21 16-Feb-22
Audio Analyzer AVR-3360A  V744B6069 EF-0010-21 10-Feb-22

3, T'his 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 ASSOCIATES CO,.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,, Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphom.com htip://wwwisithiphorn.com CAUBAATICH 08e'

Cert. No, : ACC21010

Pages ¢ 1of3
. . .
Calibration Certificate
Equipment : SOUND CALIBRATOR
Manufacturer : RION
Model : NC-74
Serial No.: 34178124
1D No.: RYG_FS0216
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 : = REVIEW BY'
Ambient Temperature : (230 %3) sC
Pressure : (1013 £3 ) kPa APPROVED BY ..
Relative Humidity : (500 20 ) %
NEXT CAL. DATE ...

Received Date : 05 AUGUST 2021
Calibration Date : 09 AUGUST 2021
Date of Issue : 11 AUGUST 2021

Calibrated by : Nathakorn Pisutpaisan

Approved by : ; /‘?{M\/

( Thanakul Petc

This certificate is issued in accordance with the requirements of ISOTEC 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.
pyEOChalE S CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC21010
Job No. @ VC64ACO058
Pages : 3of3

esult of ation :

1. Sound pressure level

Specified sound Measured Deviated Tolerance
pressure level value value Uncertainty limit
(dB) (dB) {dB) (dB) (dR)
94 94.16 0.16 0.23 0.40
2. Frequency kY
Specified Measured Deviated ’I“olcrm
Frequency value value Uncertainty | limit
(Hz) (Hz) (%) (%) L (%)
1000 10013 0.1 0.1 ;10
3. Total distortion
Measured value (% ) Uncertainty (%) Tolerance limit ( % )
1.88 0.10 3.0

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

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

End of Calibration Certifleate ——

QF-TS12-04-04-020664
o> 27



SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthern Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphom.com hitp://wwwsithiphom.com  CAUBRATION 0394

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
prroctates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer: RION

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

Serial No,: 00734220 / 145272/ 34370

ID No.: RYG F50026

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 : s - VEWBY 'ﬂﬂtk"“"
Ambient Temperature: (230 =3 ) “« e

i
i
1

Pressure : 1013 £3) kPa |
APPROVED BY ..., fise

Relative Humidity : (500 %20) % ‘ £

e cad v 4L /1 128,
Received Date : 14 JANUARY 2022 4
Calibration Date : 21-24 JANUARY 2022
Date of Issue ; 25 JANUARY 2022

Calibrated by : Nathakorn Pisutpaisan

Approved by : m
4 |
)

( Thanakul Peichurai

This certifieate is issued in necordance with the requirements of 1SOTEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration 1aboratory,

QI -T812-04-04-020664

SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.
ssochates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACL22059
Job No. 2 VOGSACH043
Pages @ 3of8

Summary of Measurement Result &

Uncertainty | Muximum-permitted
Parameter Pass | Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v 3 02 NA
2. Self-generated noise v - 02 N/A
3. Acoustical signal tesis of frequency weightings
125 1z v - 03 06
1000 11z v - 03 0.6
2000 Hz v - 0.3 0.7
4. Clectrical signal tests of frequency weightings
For 10 Hz 104 kllz I - 0.3 0.6
For >4 kHz 10 10 kHz v 0.3 0.7
For> 10 kHz to 20 klz - - 1.0
5. Frequency and time weightings a1 1 kHz v 0.2 02
6. Long - term stability v 0.1 0.1
7. Level linearity on the reference level range v 0.2 03
8. Level linearity including the Jevel range control v 0.2 0.3
9. Tone burst response v 02 0.3
10. Peak C sound level v 02 0.35
11. Overload indication v < 02 0.25
12, High level stability v 3 0.1 0.1

QF-TS12-04-04-020664

‘7’[2.// .

Cert. N CL22059
Job No. 'COSACO043
Pages : 2ol

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 SEM had tests 1o Acoustical and Electrical signal tests of freq ighting with Anechoic chamber and Ref
Standard Instruments,

Tor tests results of each items were made by observation of cach Tnstruments display and also with SLM's display.

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

Instrument Maodel Serial No, Cert. No, Due Date
Waveform Generator 33210A MY4a8017076 EF-0012-21 10-Feb-22
Waveform Generator 335118 MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY353220104 EELBP050264  10-Feb-22
Digital Multimeter 33461A MY353220076 EEL.BP. 0300264 0B-Feb-22
Digital Multimeter 34461A MY60024273 1-15180725251-1 15-Sep-22
Programmable Attenuator MAT-1070 62100114 1500-07774E  08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42ZKAI 34560495 AA-3003-21 16-Feb-22

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 (1hailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR),

QF-TSI2-04-03-020664

PR

SIT H IPORN) SITHIPORN ASSOCIATES CO.,LTD.
ekt CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22059
Job No. @ VOGSACON43
Pages ¢ d0f8
esult of ealibration :
1. Absolute sensitivity
Reference Measured Aceeptance
Acoustic Signal Value Deviation Limit
(dB) (dB} (dB) (dB)
93.9 (93.96) 93.9 0.0 =03

2. Self-generated noisc
2.1 Normal test

Measured Value
(dB )
14.6

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

Frequency Measured value
Weighting (dB )
A - weight 1.6
C - weight 17.8
Flay 23.7

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

Frequency Deviation from various frequency weighting response curve (dB)
{Hz) 5 ¢ Acceplance
Flat C-weight A-weight )
Limits
125 0.3 0.3 0.3 =15
1000 0.0 0.0 0.0 +1.0
ROO0 -1.6 -1.5 -1.5 +5.0

QF-TS12-04-04-020664

= e



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
comb CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22059
Joh No. 3 VOGSACHN43
Pages @ Sof#
4. Eleetrieal signal tests of frequency weightings

Weighting network response with relative 10 1 kHz,

Freguency Deviation from various frequency weighting response cunve (dBB)
(Hz ) ¥ % Acceptance
Flat C-weight A-weight AEN
Limils
63 0.0 0.0 0.0 2.0
125 0.0 0.0 0.0 *].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 =10
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 Aceeplance
Frequency Value Value
Weighting (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
Irequency Value Value Limits
Weighting (dB) (d ) (dB)
Fast 94,0 0.0 -
Slow 94.0 0.0 +0.1
Leg 9.0 0.0 £0.1

6. Long - term stability

SLM Display | SLM Display | Deviated | Acceptance
I'requency atinitial at final Value L imits
Weighting (dB) (dB) (dB) (dn)

A - weight 94.0 94.0 0.0 =03

QU-TS12-04-04-020664

> 2L

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPQRN/

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22059
Job No. @ VOOSACO043
Pages : boly

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
LdB ) (dB) (dn ) (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 =11
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 09.0 0.0 +1,1
94.0 94.0 0.0 =11
R9.0 £9.0 0.0 % 1)
84.0 84.0 0.0 +1.]
79.0 79.0 0.0 &1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1,1
64.0 64.0 0.0 1.1
59.0 59.0 0.0 1.1
54.0 54.0 0.0 =11
49.0 49.0 0.0 1.1
44.0 44.0 0.0 =11
39.0 -0.1 =1.1
4.0 -0.1 %:1.)
300 0.0 =1.]
29.0 0.0 1.1
28.0 0.0 +1.1
27.0 0.0 & 1.1
26.0 0.1 01
25.0 0.0 #1.]

QF-T812-04-04-0200664

SITHIPORN

7 G

SITHIPORN ASSOCIATES CO.LLTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, : ACL22059
Job No, @ VOGSACHN3
Pages : Tof8
8. Level linearity including the level range control

Anticipated Measured Deviated Aceeplance
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
duration, Th Cyele Value Value Value, Limits
Weighting (ms) (dB) (dB) (dB) (dR)
0.25 1 108.0 107.9 0,1 185 =5.0
IFast 2 8 117.0 117.0 0.0 1.05-2.5
200 8O0 134.0 134.1 0.1 1.0
Slow 2 8 108.0 108.0 0.0 L55-5.0
200 500 127.6 127.6 0.0 1.0
0.25 1 99.0 98.9 -0.1 185250
SEL 2 8 108.0 108.0 0.0 105225
200 RO 128.0 128.0 0.0 +1.0
10, Peak C sound level
Number of cycle Anticipated Measured Deviated Acceplance
in Value Value, Lepeak) Valoe Limits
tesi signal (dB) (dB) (dB) {dB )
Continuous 133.0 133.0 0.0 -
One 1364 136.1 0.3 43.0
Number of evele Anticipated Measured Acceptance
in Value Value Value Limits
test signal (di3 ) (dB ) (dB ) (dB)
Continuous 133.0 133.0 0.0 =
Positive half cycle 1354 135.2 (.2 2.0
Negative hall cycle 1354 135.2 -0.2 +2.0

QU-TS12-04-04-020664

o Eht

11, Overload indication

Cert. : ACL22059
Job No. : YC6SACDI4
Pages  : Hof¥

casured value (dB ) Deviated Acceptance
Posilive Negative Value Limits
one-half cyele | one-hall eycle (dB) (dB)
[ w6 §9.7 0.1 s

12. High level stability

SLM Display | SLM Display Deviated Aceeptance
Frequency at initial at final Value Limits
Weighting (B (dB) (dB ) (dn)
A~ weight IR ] [ oo 03|

The reported uncertainty is based on

dard uncertainty multiplied by coverage factor k=2

or any value following caleulation,proy iding o lavel of confidence of approximately 95 %o

QF TS 12-04-04- 0206064

SRS End of Calibration Certificate

o BAL-



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Srinthorn 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.//wwwisithiphom.com CALIBRATION 0334

SITHIPORN}
associates

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21098

Calibration Procedure :

Cert. No. : ACL21098

Job No.  : VC64ACD066

Pages : 20f8
CP-AC-01

Pages : 1of8

Calibration Certificate

Equipment :

Manufacturer :

Model :

Serial No.:

ID No.: RYG_F50301

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO.,
104 PHATTHANAKAN 40, PHATTHANAKAN RO.
KHWAENG PHATTHANAKAN, KHET SUAN LUA]
BANGKOK, 10250 THAILAND.

Location : -

Ambient Temperature : (230=+3) %€

Pressure : (1013 £3) kPa

Relative Humidity : (500 £20 ) %

Received Date : 01 SEPTEMBER 2021

Calibration Date : 13-15 SEPTE]

Date of Issue :

16 SEPTEMBER

Calibrated by :

Approved by : ;( @
)

( 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

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
Easociales CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21098
Job No,  : VC64ACO066
Pages  : 3of8

Maximum-permitted
uncertainty of
urement (dB)

Parameter

1. Absolute sensitivity
2. Self-generated noise
3. Acoustical signal tests of frequency
125 Hz
1000 Hz
8000 Hz
4. Electrical signal tests of frequency weightings
For 10 Hz 104 kHz
For>4 kHz 10 10 kHz
For > 10 kHz 10 20 kHz
5. Frequency and time weightings at | kHz
6. Long - term stability
7. Level linearity on the reference level range
8. Level lincarity including the level range control
9. Tone burst response
10. Peak C sound level
11. Overload indication
12. High level stability

R R R R R R R R R AR AN \

QF-TS12-04-(4-020664

- L

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 items were made by observation of cach T

Condition of this result of ealibration :

1. Reference Standard Instruments :

Instrument Madel Serial No,
‘Waveform Generator 33210A MY48017076
‘Waveform Generator 335118 MY52302742
Digital Multimeter 33461A MY53220104
Digital Multimeter 33461A MY53220076
Digital Multimeter 8846 1997025
Programmable Attenuator MAT-1070 62100114
Condenser Microphone 4180 2977900
Measuring Amplificr NA-42KAl 34560495

2. This result of calibration was found accurate as shown on date and place of calibratios
3. This cenificate is traceable to the international system of unit maintained at :
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technologi

QF-TS12-04-04-020K664

> Lha

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
crrettates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21098
Job No, : VC64ACO066

Pages : 4of8
Result of calibration ;.
1. Absolute sensitivity
Reference Measured
Acoustic Signal Value e
(dB) (dB)
93.9 (93.96) 93.9 0.0 s

2. Self-generated noise A

2.1 Normal test

Measured Value
(dB)
26.1 e

2.2 The microphone of the sound level meter was replaced by eleetrical signal inpul 1

Frequency Measured value
Weighting (dB)
A - weight 12.0
C - weight 184
Flat 239
3A ical signal tests of frequency wei
Meter free-field acoustic response at a level of
Frequency Deviation from various (dB)
(Hz) lance
Flat C-weight
Limits
125 -1.6 -1.6 -1.6 +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

- A2



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

assocl

ates

Continuation of Calibration Certificate

6. Long -

Cert, No. : ACL21098

QF-TS12-04-04-020664

Job No. @ VC64ACD066
Pages : 5of8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to | kHz
Frequeney Deviation from various frequency welghting responsc curve (dB)
(Hz) £ Acceplance
Flat C-weight A-weight Limits
63 -0.1 0.2 0.1 2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 -0.1 +].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 welghtings 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 =
€ - weight 94.0 0.0 +0.2
Flat 94.0 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 94.0 0.0 +0.1
Leg 94.0 0.0 +0.1
term stahility
SIM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dn) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 £ 0.3
— Ll

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

tes

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

soclates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

8. Level linearity including the level range control

© ACL21098
: VC64ACH066
: Tofd

Anticipated Measured Deviated Acceplance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Aulo 94.0 94.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated [ Measured Deviated | Acceptance
duration, Tb Cyele Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5:-5.0
Fast 2 8 117.0 117.0 0.0 10:-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 133.0 133.0 0.0 -
One 136.4 1358 0.6 +3.0
Number of eyele Anticipated | Measured Deviated Acceplance
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
F-T512-04-04-020664
L - LLs

Cert. No. : ACL21098

Job No. 1 VC64AC0066
Pages 1 Gof8
7. Level linearity on the reference level range
Anticipated Measured Deviated Acceptance
Value Value Valve Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 1,1
136.0 136.0 0.0 1
135.0 135.0 0.0 £1.1
134.0 134.0 0.0 =11
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +].1
131.0 131.0 0.0 x1.1
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 =11
104.0 104.0 0.0 = 1.1
99.0 9.0 0.0 + 1.1
94.0 94.0 0.0 + 1.1
89.0 89.1 0.1 +1.1
84.0 84.1 0.1 +1.]
79.0 79.1 0.1 x1.1
74.0 74.1 0.1 *1.1
69.0 69.1 0.1 1.
64.0 64.1 0.1 *1.]
59.0 59.1 0.1 =11
54.0 540 0.0 = 1.]
49.0 49.1 0.1 + 1.1
44.0 44.0 0.0 £l
39.0 39.1 0.1 +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,
28.0 28.1 0.1 L |
27.0 21.2 0.2 + 1.1
26.0 26.2 0.2 =+ 1.1
25.0 25.2 0.2 +1.]
=T512-04-04-020664
QF-TS12-04-04-0206 e ﬂ[_‘}f )

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

clates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21098

Job No.  : VC64ACHI66
Pages : Bof8
11. Overload indication
Measured value ( dB ) Devinted 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 [ Devimed Aceeptance
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 o standard uncertainty multiplied by coverage factor k = 2

or any value following caleulation,providing a lavel of confidence of approsimately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate
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SITHIPORN ASSOCIATES CO,.LTD.

CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND.

|

NSC-TISI=TIS 17025

Tel0-2435-8800 Fax.0-2433-1679 e-mailical-center@sithiphomn.com hilp/iwww.sithiphorncom  CAUBRATION 0394

Cert. No. : ACL22026
Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

1D No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :
Pressure :

Relative Humidity :

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.

(230 =23) fC
(1013 £3) kPa
(50,0 £20 ) %

Received Date : 05 JANUARY 2022
Calibration Date : 10-12 JANUARY 2022
Date of Issue : 13 JANUARY 2022

APPROVED BY ﬂ .....

NexrcaL owre 121025,

REVIEW BY ‘%‘ﬂ“"— ?

Calibrated by : Nathakorn Pisutpaisan

T

( Thanakul Petchurai

Approved by :

This centificate 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

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
PERORIANES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22026
Job No. : VC6SACO040
Pages : 3of8

Uncertainty Maximum-permitted
Parameter Pass | Fail uncertainty of
(dB) >
measurement (dB)
1. Absolute sensitivity v - 02 N/A
2. Self-generated noise v - 0.2 NA
3. Acoustical signal tests of frequency weightings
125 Hz v - 03 0.6
1000 Hz v - 03 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz 1o 4 kHz v - 03 0.6
For > 4 kHz 10 10 kllz ¥ - 03 0.7
For > 10 kHz to 20 kHz = G E 10
5. Frequency and time weightings at 1 kHz v 0.2 02
6. |.ong - term stability v 0.1 0.1
7. Level linearity on the reference level range ¥ 0.2 0.3
8. Level linearity including the level range control v 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound lovel 7 02 035
11. Overload indication v - 02 0.25
12. High level stability v g 0.1 0.1

QF-TS12-04-04-020664
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SITHI PQ RN, SITHIPORN ASSOCIATES CO,LTD.
frroctates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22026
Job Ne. : VC65ACO040
Pages 1 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 1o 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 Gencrator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Gencrator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MYS3220104 EEL.BP. 05/0264  10-Feb-22
Digital Multimeter 334614 MY53220076 EEL.BP. 03/0264  08-Feb-22
Digital Multimeter 34461A MY60024273 1-15180725251-1.  15-Sep-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplificr NA-42KAl 34560495 AA-3003-21 16-Feb-22

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 1 system of unit ined at :

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

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

Continuation of Calibration Certificate

Cert. No. : ACL22026
Job No. @ VC6SAC0040
Pages 4of8
Result of calibration ;
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 939 0.0 0.3
2. Self-generated noise
2.1 Normal est

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 17.8
Flat 23.6

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

Frequency Deviation from various frequency weighting response curve (dB)
z Accepl:
tiz) Flat Ceweight | A-weight TS
Limits
125 0.2 0.2 0.2 £ 1.5
1000 -0.1 0.1 -0.1 = 1.0
8000 0.2 0.3 0.3 5,0

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

Continuation of Calibration Certificate

Cert. No. : ACL22026
Jah No. : VC6SAC0O040
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) 5 T Acceptance
Flat C-weight A-weight Lt
63 0.0 0.0 -0.1 2.0
125 0.0 0.0 0.0 =18
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 Acceplance
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.]

6. Long - term stability

SLM Display | SI.M Display |  Deviated Acceptance

Frequeney at initial at final Value Limits
Weighting (dB) (dB ) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS1 2-04-04-020664
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SIT HIP: DRN,; SITHIPORN ASSOCIATES CO,LTD.
a CALIBRATION LABORATORY

Continuation of Calibration Certificate

S ITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
soctet CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22026
Job No. @ VO65SACO040
Pages : Tof8
8. Level linearity including the level range control

Anticipated Measured Deviated Acceplance
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 Acceplance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dn) (dB) (dB) (d8B)
0.25 1 108.0 107.9 0.1 1.8 =50
Fast 2 8 117.0 117.0 0.0 § B
200 800 134.0 134.1 0.1 +1.0
2 8 108.0 108.0 0.0 1.5;-5.0
Slow
200 BO0 127.6 127.6 0.0 +1.0
0.25 | 99.0 98.9 -0.1 1.5;-50
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, Lepeak|  Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0
One 136.4 136.2 -0.2 +3.0
Number of eycle Anticipated Measured Deviated Acceptance
n Value Value Value Limits
test signal (dB ) (dB) (dB) (dB)
Continuous 133.0 133.1 0.1 %
Positive half cycle 1354 135.2 -0.2 £2,0
Negative half cycle 135.4 135.2 -0.2 2.0

QF-TS12-04-04-020664

Cert. + ACL22026
Job No. : VC65AC0040
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 x1.1
136.0 136.0 0.0 £1.1
135.0 135.0 0.0 x1.1
134.0 134.0 0.0 ER0
133.0 133.0 0.0 1.1
1320 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 £9.0 0.0 +1.1
84.0 84.0 0.0 + 1.1
79.0 79.0 0.0 LA
74,0 74.0 0.0 £1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 1.1
59.0 59.0 0.0 1.1
54.0 54.0 0.0 1.1
49.0 49.0 0.0 £1.1
44.0 44.0 0.0 + 1.1
39.0 389 0.1 x1.]
34.0 33.9 -0.1 1.1
30.0 29.9 0.1 41.)
29.0 28.9 0.1 1.1

27.9 0.1 +1.1
26.8 0.2 1.1
259 -0.1 + 1.1
249 -0.1 + 1.1

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

Continuation of Calibration Certificate

B

Cert. No. : ACL22026
Job No. 'CHSACO040
Pages : BofB

11. Overload Indication

Measured value ( dB ) Deviated Acceplance
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 uncernainty multiplied by coverage factork =2

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

————————  Endof Calibration Certificate

QF-TS12-04-D4-020664
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

- SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES
4444 PATTANAKARN ROAD SOI 18, SUANLUAN(

Cert.No.: 21CH452

ANLUANG BANGKOK 1023 n ’
g GKOK 10250 o b4 Conditicn of this calibration result " e
CALIBRATION ¢og 1. Reference Standard Instrument : -
Sl  2iees Instrument SerialNo.  |D No. Cert. No. Due Date
P..u’.: ) u'4352 1) Document Process Calibrator 1385032 130RC022 20E4213 24 Nov 2021
: 2) Ref. Standard Thermemeter 4982054  110RCD44
. . . landard 1 2011233 15 Oct 2021
Cert]ﬁcate Of Ca]]bratlon This certification is traceable to the International System of Unit maintained at-
— e - Traceable o National Institute of Matrology (Thailand), NIMT
Manufacturer : M Rek M
s ettler Tolodo 2. Certified : The my results are traceable to SI through CPA chem L.,
i Emncmpﬂﬂ Samn ANSI-ASQ National Accreditation Board, Accrediled No. AR-1835
Serial No. ; z 7 o Buffer Solution Manufacturer Lot No. Exp. date
T uffer Solution Manufacturer L
. E A
1D No. : BKK_EN0O72 REVIEW BY .... I’Uk pH 4.008 CPA chem 7:;:; 0::5 ; 20.
. i ep 2022
Condition As-Received: Used Item APPROVED BY t'_, ] p:::fl:,sz e e g
e 24 Varen 203 ! ‘ i . p : PA chem 722287 19 Dec 2021
e B i T 341’] lm’ i . This certificate is valid only to the item calibrated on date and place of calibration
N 3 L e i Calibration Results
Slyiian 03-10080SC-1 Function : mV Measurement
H ?;f::b:hr:bl Group (Thalland) Co.,Ltd. Performing standard curve by Fluke at pH (4,7,10)
atthanakan 40, Phatthanakan Rd.,
i ol ol Nominal | Standard Uncertainty of Co
ey e, uan Luang, Unit Under Value Voltage Actual Reading Measure t kg
Calibration - S
Ambient Temperature : (26 ¢ 2.5) ‘C o i
Relative Humidity : (50 & 15) % H DH z iz 5 b :
Calibration Procedure : In - house method : :’N A:’:(:‘:“Mz“ ;Dm iy i o 0% 200
: i .000 0.00 g
- GP-CHS by direct measurement with standard 10.000 -177.48 "47)715 oo oo 200
voltage calibrator and direct measurement with . . = = =
certified reference material (CRM)
- CP-CHB by ison with standard th
Calibrated by : Warakom Lerngagtrakul
Approved by : % d
Approved ngnalory
( /) Malee Butkruea
( ) Saithip Meangmai
() Warakom Lerngagtrakul
Issue Date : 31 March 2021
7T£Unwrl i re for a confidence probabili ty of
This e S —— h
A|f1m\u!n| he hen purate Services 1 ipment Calibrstion smd Testing Services | ma!u‘
ol Tl D !
|
a 1048959 [

A 0026590

K

Part of DKSH Grou

Certificate of Calibration

Cert.No.: 21CH452

Page.: 30f3 WSCTIS T 08
Calibration Results }
Function : pH Measurement Equipment: SPECTROPHOTOMETER Certificate No.:  C06210159
Performing three buffers standard curve by using buffer nominal pH (4,7,10) Model: DRBO0O Issued Date: 01 April 2021
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage Serial No. {or ID.): 1627845 (RYG_EN0037) Job No.: KSPR2104738
Calibration Buffer Solution Reading Reading |pH measurement| factor Manufacturer: HACH Page: 10f 3
(mVv) (%) k " -
5 Conditio
PH Electrode 4.008 2010 1503 0.0048 205 Condition In Condtion o
S/N.: 9265091 6.985 6.989 -225 0.0077 2.00 REVIEW BY L1040
10012 10.011 -1937 0.013 200 Customer: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayon§ Branch) .
. 616/10 Moo 5 T.Maenam Khu, - ol ll‘é
Function : Temperature Measuremen ; 10
(") Without adjustment A.Pluakdaeng, Rayong 21140, Thailand. F.XT CAL. D,
This equipment was connected with Temperature Probe;
~ Model W Environment Condition: ~ Temperature %1 ‘C : 04 °C
- Serial No. : 1
idi 48.8 RH 4 37 %RH
Dimension of probe; Humidity 8 %
- Length : 120 mm.
- Diameter : 12 mm; Calibration Place: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch) ( Wet Chemistry Lab )
- (mmersion Dopth < _100__mm. 616/10 Moo 5 T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thailand.
Calibration Standard uuc — Uncertainty of | Coverage
Point Temperature Reading measurement factor Calibration By: Mr. Chattuphon Foithong
e el L el 1£e) K Calibration Date: 01 April 2021
250 25.003 25.2 0.197 0.20 2.00 The Method used: In house method, SPCC-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceability: This certificale is traceable to the CRM maintained by National Institute of Standards and
Ramask:=U0CE Uit UnderGalismilon Technology (NIST) through Stama Scientific Limted.

The standard for Wavelength Certificate No. 87146 and 87152
The standard for Photometric Certificate No. 87220 and 87139
The standard for Stray light Certificate No. 87163 and 87161

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

s The standard for Spectral resolution Certificate No. 87173
(“ W VIS et i e @7
(Mr. M@ang) SPCRT Gor it (Mr. Dumrong Boonsopon)

Person in charge Authorized signalory
This certficate is issued the units of mepsuremen! accarding 10 the Intemational System of Units (1), It providos racoabily of measurement to imerational of

national standard or ciher recognized national standard laborataries.
Tre measurement uncertainty siated is the expanded uncestainty which is oblained from the standard uncertainty muliplied by the coverage factar (ke2) fo
M . prowide a level of confidence of approximately 85%. 11 is determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM)
These tesults may be affected by deviations from specified conditions. The resuls relate only fo e tems lested, calbrated o sampled. The report shall not be

teproduced axcept in full withou apgroval of SPC RT Co., Lid

i et iR
a 1048958 et it
w18 00003 1134 waurivyssumshe 57 mumysIn 0y SO .
;en 00003 1134 S0l Viaichirgamaattit 57 S 0V R000 enanes FRekhonera Banalek 15360 Thalens
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Part of DKSH Grou
Certificate No.: C06210159 Page 2of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUC at 2 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
418.61 418.4 0.21 0.13
536,66 536.7 -0.04 0.13
637.98 638.3 -0.32 0.14
748.48 748.7 -0.22 0.14
807.03 B07.4 -0.37 0.14
Photometric Acouracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5890 0.580 -0.0010 0.0045
420 nm
0.7616 0.762 -0.0004 0.0045
1.0263 1.027 -0.0007 0.0045
0.0000 0.000 0.0000 0.0045
0.5787 0.579 -0.0003 0.0045
440 nm
0.7442 0.744 0.0002 0.0045
1.0039 1.004 -0.0001 0.0045
0.0000 0.000 0.0000 0.0045
0.5292 0.530 -0.0008 0.0045
465 nm
0.6865 0.687 -0.0008 0.0045
0.8534 0.854 -0.0006 0.0045
0.0000 0.000 0.0000 0.0045
0.5468 0.546 0.0008 0.0045
546.1 nm
0.6957 0.695 0.0007 0.0045
0.9891 0.998 0.0011 0.0045
0.0000 0.000 0.0000 0.0045
0.5851 0.584 0.0011 0.0045
590 nm
0.7238 0.723 0.0008 0.0045
1.0957 1.084 0.0017 0.0045
0.0000 0.000 0.0000 0.0045
0.5682 0.568 0.0012 0.0045
635 nm
0.6914 0.891 0.0004 0.0045
1.0881 1.087 0.0011 0.0045
in ead iR e
'C BT €O, 11D,
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Part of DKSH Grou

taufilusu: KSPR2104738

wilawndoefio: SPECTROPHOTOMETER qu: DRB0OD nuaueioe: 1627845
ns1aday (3u) n5I9EBY (89)
01 Apr 2021 FIUNISASIANDR 01 Apr 2021 WHALLUR
Und | aidnd Und | Bidnd
General
O 1. AuAuyInLe3a I 0o
= O 2. avwdzenn { esladnanny, aaulu-uanintas) = 0
] [=] 3. @ing O - e wios (On-Off Swicth) = o
O 4 ﬂunm {Keypad) = [m]
= [m] 5 W99 (Display, Screen Contrast) = [}
Spactrophotometer
o =] 6 useiaTvvi (Battery Backup) >= 2.5 VDC [m] O
(] a % Fmpudenaanuniain (Wavelength Control) [m] O
= 0 8. AIwuTIRAL (Wavelength Check) = o 656.,1=656.1 nm
(o] Is] 9. umaridinug (UV < 3,000 hour) = [m]
@ o 10, uvarindlaus (Visible < 5,000 hour) = (]
= [} 11, iaeiauatuitaut (Carousel Module) = O
pH Meter and Conauctivity Meter
o O 12, #ifinTwse ( Electrode and Connection Cable ) [m] m}
[m] O 13, szhuAtsazaulu Electrode (Level KCI ) O [m]
[m] [m] 14, shflafwlatu Electrode (Dust Protection Hood) [m] (m}
[m] (m] 15, a1duddaTnim (Stand) [m} O
Turtrdi
O o 16.  AIRmuilIEn (No Sample) o O
[} m] 17, sedunnsdAsEInavBILE (>= 2.5 Tiifiu 3.0) a O
Automnatic titrator
=] G 18.  dnmi Piston Burettes 0 [m]
B [m] 19, Function Rinsing and Dosing m] ]
u} =] 20, saumamuuikazgUnsnissnay O 0o

enmatuen ©

¥n AR oviR
'G BT €O, LID,

% 00003 1194 vuuFHsvIRKILE 57 Cus
;nch 000D 1194 Sei Wechratrameatt ] 37

e

e e SuRWA 10060
1/ Fivod, Bamocncx, Pritkbono Banakas, 10260 Tholkrd

Mr. Chattuphon Foithong

Service Engineer
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Part of DKSH Grou
Certificate No.. C06210159 Page 3of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavaelength Standard absorbance Unit Under Calibration Correction Uncartalnty
0.0000 0.000 0.0000 0.0080
235 nm
0.7307 0.730 0.0007 0.0080
0.0000 0.000 0.0000 0.0080
257 nm
0.8516 0.850 0.0016 0.0080
0.0000 0.000 0.0000 0.0080
313 nm
0.2836 0.285 -0.0014 0.0080
0.0000 0.000 0.0000 0.0080
350 nm
0.8319 0.629 0.0029 0.0080
Stray light *
Standard: cut-off UuC: Wavelength (nm) UUC: Transmission (%T) Absorbance ( A)
260.57 +-0.11 nm 260.6 1.5 1.824
392.03 +/-0.11 nm 392.0 1.5 1.824
The siray light transmission reference is less than 1.0 T(%) and absorbance is greater than 2.0 ( A)
Spectral Resolution *
Nominal Concantration 0.02 % viv Peak Trough Ratio SBW
Standard Wavelength ( nm ) 268.72 266.76 1.39 2.00
UuC: Wavelength (nm) 268.2 266.1
Sid Absorbance ( A) 0.4616 0.2797
Absorbance ( A) 0416 0.300
* Calibration Marked * Not TISI Accredited " in this Certificate have been included for completeness.
The End of Certificate
A Al wadR i
G RT €O, LTD.
wofl 06663 1104 Tpueniaaie 87 ruagele 1001 reien s nqanm e 10263
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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
Bangkok Tel : +668 8205 6851 , +669 8247 2360

Websile : www.scieco.co.th

E-Mail : calibrate@scg.co.th

Certificate No, T220384101 "Substitute for Calibration Certificatc Number T220384"  Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cold Room )

Manufacturer : MODULAR REVIENEY .
; g
APPROVED BY .=

Maodel IREVCOHCOO . 42 Feb 2023
NEXT GAL. DATE ../ 2.YE2.200

Serial No. C00351459

Customer Code : RYG_ENO0184

ID No. : T1939A5

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

616/10 Moo 5 T.Maenam Khu,

A.Pluakdaeng, Rayong 21140

Customer Location : Laboratory
Date of Receipt : 18 February 2022
Calibrated By : Boopchai Suriyawong ( Site Calibration Manager )
Approved By ' :ﬁ{i«_“j Sujjar Naknakred (Site Calibration Manager)
Date of Issue 3 _M

The inties are for a confid probability of approximately 95%.

This Certificate Is issued in with the conditions of di granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceabllity to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory, This certificate may
not be reproduced other than In full except with the prior written approval of the Metrological Center.

FM-L14 117/01-02-64



Metrological Cent Metrological Center
@|SCG roiogical Lenter @|SCG etroiogicail L.en

SCI ECO Services Company Limited SCI ECO Services Company Limited

’ i g ; : 8CTIBETIS 1702
33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110, Thailand NI Yo 33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110, Thailand. rtitotichliod

Page 3 of 4
Cortificate No. T220384101 Page2 of 4 Certificate No, T220384101 B
Calibration Report Calibration Report
Equipment : Chamber ( Cold Room )
Date of Calibration : 22 February 2022 I2E
Environment : Temperature : 232243 °C 10A ! i
Line Voltage :  221.8-227.2 V L ! IS
Relative Humidity : 55-65 %RH ! :"A
8F, : | aF 4
Condition of this results of calibration : : i a
1. Thisequipment was calibrated by insert 16 standard thermocouples type T into its chamber |, the other one : L]
standard thermocouples type T use for ambient temperature measurement . The calibration was done in according 134 i ’..; _______ Lo s, 12F_
1o WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ). T, Lf w 144
All datn show below were final values and the initial data from request . The temy scale used /. * 1 ‘ Ic !
ks
was based on ITS - 90 . L7 : !
2. Reference Standard Instrument : 2 | J
Instrument Mode] Instrument No. Certificate No. Due Date “ H 7
TC TYPET TNI41-TNI50 T210743 21 April 2022 16E s A
TC TYPET TNIS1-TN160 T210743 21 April 2022 C=Centre, F=CentreofFace, A=Comer, E = Centreof Edge
DATA LOGGER  34970A T150 T210743 21 April 2022
3. T}"f centificate is traceable to ) IC = TNI4L 12F - TNIS2
National Institute of Metrology ( Thailand ) through Mctrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good 2A = TN142 134 = TNI53
Elqmpmx:ul Description : ‘ ) 3A = TN143 14A ~ TNIS4
Time Constant - Hour 40 Minute At 3 C
Fresh Air Damper [_] Open DMin |:] Medium [:lr Max 4F = TN144 15F = TNI5§
Cclose SA = TN145 16E = TN156
[X]Not Available
5. Adjustment 6A = TN146
{ X ) without adjustment () after adjustment F = TN147
BF = TNI148
9A = TNI149
10A = TNISO
‘:%J 1IF = TNI5I

Approved By.#b___; A

Approved By

FM-LI5 117/15-05-63 FM-L15 117/15-05-63

Metrological Center
@SCG .

SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110, Thailand NAcTeL 17t TEGHNOLDGY:FROMOTIONASSOCIATION (THAILAND-IAFAN)

CAUBRATION 0344

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

Certificate No. T220384101 Page 4 of P 534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250
ertificate Mho.

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

Calibration Report

Measurement Results

- .
Certificate of Testing
Average Standard Reading at each position ('C)
Equipment : DO Meter
Calibration Point  [TN141{TN142| TN143| TN144 | TN145 [TN144TN 147 TN148| TN149/ TN 150] il s ' -w—i
lanufacturer : i
. 7
30 280 | 206 | 298 | 207 | 306 | 329 | 205 | 204 | 30 | 245 WS it REVIEW BY .. (VDo i
&=
: w §
TN1S1TN152{ TN153| TN154 | TN155 [TN156 Serial No.: 15L102139 APPROVED BY ... 37800 |
ID No. : RYG_EN0140 J f i
- (g2
304 [ 309 303 | 3y | 32 [ an b B 1y TR
Received Date : 29 January 2021 MEXT CAL.O) e ,.§
Test Date : 02 February 2021
. d 01-08170S
Chamber ( Cold Room ) ‘Temperature Distribution Refarance 2 C-1
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.
Reading ('C) ) i s Coverage Rayong Branch
Seiting (°C)| Average ( C) | Stability (£ C) | Uniformity ( C) |Uncertainty (+ C Eastern Seaboard Industrial Estate (Rayong)
AiniMax | Averags Factor 64/77 Moo 4,Building No.B1, Highway 331,
0 5 Km91.5, T.Pluakdaeng, A.Pluakdaeng,
3 2
3 27,41 35 X 130 130 200 205 Rayong 21140 Thaitand

* The Acuoted uneertainty exclude "uniformity"

Laboratory Condition : Temperature (25+5)°C
The calibration result apply only the above calibrated item. nrgenclhan Hum‘b’d‘l “550 + 20))%
The result of test was found accurate as shown on date and place of test only. . ty hod : CP-CHO
The reparted expanded uncertainty is based on o standard uncertainty multiplied by a coverage factor k which for a t-distribution, providing TestProcadiine: in.-hausa, el o B
a level of confidence of approximately 95 % . by Comparison Technique with Azide Modification Method
Calibrated by : Walalak Sirithean
Approved By, Approved by : __mlL
Approved Signatory

(/ ) Malee Butkruea
( ) Saithip Meangmai
( ) Warakorn Lemngagtrakul

Issue Date : 3 February 2021

FM-LIS 117/15-08-63 B 0252485



Cert.No.: 21TW20
Page.: 2 of 2

Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 16C100647
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mgiL) (mgiL)
8.02 8.02 0.0055

This report was certified only for the instrument we tested.It is allowable to use for study
the system efficiency, The environmental impact control and present to erganization it may concerned
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced
other in full without written approval of the laboralory

-olc-
a 1038971
Equipment : DO Meter with Sensor Cert. No.: 21TM271
Condition As-Received :  Used ltem Page.: 2 of 2

Reference : 2101-0817DSC-2
Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-CT01 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) inte Temperature Bath.
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard Instrument:-

Instrument Model Serial No. Cert. No. Due Date
1) Digital Thermometer 1523 2188080 2011389 20 Nov 2021
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 maintained at:-
- National Institute of Metrology Thailand (NIMT)

Result of Calibration :- (*) Without Adjustment
Function : Temperature measurement.
This was connecled with temperature sensor, S/N.: 18C100647
Calibration| Immersion Standard uuc* Coverage
Error Uncertain
Point Depth Temperature Reading = Factor
(*c) (mm ) () (°c) (°C) (#C) k
20.00 60 20.008 19.96 -0.048 0.15 2.00

UuC* : Unit Under Calibration

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

-olo-

44

a 1038626

%
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %
CORPORATE S A FQUIPMENT CALIBRATION AND TESTING SERVICES %=

5344 PATTANAKARN ROAD 501 18, SUANLUA!

s

S

UANLUANG BANGKOK 10250
NBC-TISLTISII025

TEL. 0-2717-3000-27  FAX. 0-2719.9484 CALIBRATION beds

Cert. N 1TM271
Page.: 10f 2

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :
IDNo. :

Submitted by :

Location :

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

AC Line Voltage :

Calibrated by :

Approved by

DO Meter with Sensor
Ysi

5100

150102139
RYG_ENO140

ALS Laboratery Group (Thailand) Co. Ltd. Rayong Branch
Eastern Seaboard Industrial Estate (Rayong)

64/77 Moo 4 Building No.B1, Highway 331 km. 91.5,

T. Pluakdaeng, A. Pluakdaeng, Rayong 21140 Thailand

TPA On Site Calibration Laboratory

29 January 2021
3 February 2021
(26110)C
(50%£30)%
(220t22)Vv

Malee Butkruea

Approved Signatory

( ) Pornthippa Tameyakul

(/) Suwit Imjal

Issue Date :

4 February 2021

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ;lﬁj
EQUIPMENT CALIBRATION AND TESTING VICES %
5344 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 101250

CORPORATE SERVICES 3:

A 0024028

¢

HAC-TISHTIS17028
TEL 0-2717-3000-27  FAX 0-2719.8484 CALIBRATION D808

Cert. No.: 22TM317

< . . . &
Certificate of Calibration Page.: 10f 3
Equipment : Low Temp. Incubator
P
Manufacturer : Memmert REVIEW BY “'5'%%4’ st
L
Model : IPP750 APPROVED BY x %
Sarie} Woi: VB18.0084 | NEXT CAL. DATE ?f.f..‘[‘.’. ',“’ :
ID Ne. : RYG_ENO154
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd,
(Rayong Branch)
616/10 Moo 5 T.Maenam Khu,
A Pluakdaeng, Rayong 21140, Thailand
Location : BOD Room
Received Order : 22 April 2022
Calibration Date : 22 April 2022
Ambient Temperature : (26410)°C
Relative Humidity : (50 £30)%

Calibrated by :

Approved by :

Man Pattanapongpaiboon

aly, .

Approved Signatory

( ,) Pornthippa Tameyakul

(4 ) Malee Butkruea
() Suwit Imjai

Issue Dal 3 May 2022
The Uncertainties are for a ds probability of appr y 95%
This certificate iy noi he repe her han in full, except with the

Appewal of the he

31 Bguipment Calibration nnd Test

A 0040735



Equipment : Low Temp. Incubator Cert. No.: 22TM317

Condition As-Received :  Used ltem Page.: 2 of 3
Reference : 2204-01460C-1
Procedure Used :-

C: ion were d using calibration procedure CP-OT02 according to direct measurement

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 MY44031769 21LM12 02 Sep 2022

2. This cerlificate 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* : Temperalure Source
Fresh air setting : Close Environment during calibration
Beginning Finished
1’2 i Temp. (°C ) 25 25
REL.Humid. ( % ) 54 58
" 2 AC Supply ( Voll ) 221 223
o twi
H ?HIZ Ref. Std.
$ : . § Pasition ; i .Nn.:-
W on ot ,/: 1| ermo
= 2 SRTD-2/2
W g SRTO-2/3
Prabe Installation Deta Dimenslon of Chamber : 4 9RTD-2/4
a= 10 cm D= 060 m 5 SRTD-2/5
= 10 om W= W0 0m 6 SRTD-2/6
c= 10 om H= 12 m 7 9RTD-217
Capacty= 075 m® 8 _ | SRTD-2/8
9 (ref.) SRTD-2/9

ol .

a 1106485

RYG_EN0002

e &9 SARTORILS

Iﬁt ﬂﬂ -TIS-17025
BRATION 0219

Sartorius (Thailand) Co., Ltd.
128 Rama 8 Road, Husaykwang, Hiaykwang, Bangok 1010
Tel 466 2641 BI81-6 . e-mall service thakand @ sanorius com

Model Number .~ MSE2245-100-DU Certificate No.: :

Description : Analytical Balance Issued Date:  Monday, May 10, 2021
Serial Number: 26207038 (RYG_EN0002) — Reference No.: 501644
Manufacturer Sartorius . Page No.: 102

Customer Name :  ALS Laboratory Group (Thailand) Co., Ltd.(Rayong Branch]
616/10 Moo 5 T.Maenam K kdaeng, Rayong.21140, Thailand.

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

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

Calibrated By : Mr. Chonchal Inthana o Calibration
Calibration Date :  Thursday, May 06, 2021 Procedure No.:  This calibration was conducted by
house calibration procedure number (Wi-003)

Based on UKAS LAB 14

Metrological data : Ambients Conditions:

Capacity: 220 g Readability : 0.0001 q Temperature : 203°C X _ S0
Humidiy:  499%RH £ 100% AH

Reasons for calibration Pressure _ + _

O New instaitaton [ Senvice / Repaired (7] Re-caliration Maintanance Equi Condition: 0 far

Measurement Method UKAS Publication Ref :Lab 14

The measurement uncertainty stated is the upcnd:d uncertainty which is obtained from the standard uncertainty multiplicd by the coverage
factar (k=2) to provide a level of 95%. It is d in with the Guide to Expression of Uncertainty in
Measurement (GUM). The calibration ten\l'icalt documents the traceability to National Standards, which realise the unit of measurement
according to the International Standard System of Units (SI). Report of Tolerance came form list of Sartorius Metrological Specifications.

Traceability:

Model Number Description Traceabili Cetificate No. Due Date
YCS011-522-00 _ Sartorius weight st 1mg - 2009 E2,YCS011-522-00 Sartorius (119234 D-X-15396-01-00  10-Sep-2021
MHB-382SD  Humidity/Barometer/Temp Lutron MHB-38250 -RT €19203076 1-5¢p-2021

This certificate refate and apply this equipment only

This certificate may not be iepioduced other than in full except with the
prior written approval of the Verification Operation Division Sartarius
(Thailand] Co, Ltd

B
T
Q\,—-—Q A
M
®

15017025-RF-M5 26/03/2020 R2 Mr.Choncha Inthana{Technical Manager)

Equipment : Low Temp. Incubalor Cert. No.: 22TM317
Condition As-Received : Used Item Page.: 30f3
Reference : 2204-01460C-1

Result of Calibration :- (*) Witheut Adjustment
Funetion of UUC* : Temperature Source

Fresh air setting : Close

Calibration | UUC* uuc Temperature Temperature Overall Coverage
Point Setting | Reading stability unifermity 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

Calib Temp (°c)
Paint Position
{°¢) 1] 2 [ 3 T a T 5 T & [ 7 | & [oseh)
20,0 20209 [ 20174 [ 20199 | 20110 | 20.075 | 20062 | 20.027 | 20068 | 20.030

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to ine the e pattern or within the chamber under sleady-slate conditions,
Overall Variation : The Difference of the maximum and minimum measured es throughout

UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measuremenlt was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 85 %.

-olo-

Wl .

a 1106484

Sartorius (Thailand) Co., Ltd.
178 Rama § Road, Huaylewang, Huayiowang, Bangkok 10310
Tel 466 2643 BI51-6 Fax +66 2643-R367. e-mall service thadand @ sartorius com

SARTORILS
]k
ClII& of calibration

Model Number -~ MSE2245-100-DU Certificate No.: 21BCI0163
Description : naly_tlga_lkli@ciew Issued Date:  Monday, May 10,2021
Serial Number: 26207038 (RYG ENDWZ] Reference No.: 501644
Manufacturer:  Sartorius Page No. : 20f2

Calibration Results : Without Adjustment

Repeatability Eccentricity (Off-center loading error)
The ey i splay ity wnder The off-center boading erior is yiekied by the cifference between the readout of
| COTSTaRt feST conditions when he Same load Wit 4 MEASUIEMERt series is placed repeatedly on the the load e 10 or 1/4 of masimim Capacity, placed in the middie of the
g The iation s used weighing pan and four adctsonal
gumntiativey. | positions defined Jocorag 10 DI R2S]
Nominal Value : (Low Load) 20.0000 Nominal value : 50 g
20 q E_‘-‘ 0000 Tolerance 0.0004 q
|Tolerance 20.0000
00001 g | 20,0000 200.0000 Difference
| 20.0000 1 =
Nominal Value : (High Load) | 20.0000 2
200 g 20,0001 200.0000 3
Tolerance 20.0000 200.0000 - - &
00001 g 20.0000 199.9399 . 5
20.0000 200.0000 6 | _
Standard Deviation 0.00003 0.00007
Linearity
WM.MWMWNmmmmdlkmmwdtwwfmlkmm
ToWearance &06\92 9
Nnminal Value Convenuonal Mass Value Displayed Value Deviation Uncertainty
N lg) o la)
~ 0.0100 0.0100 0.0000
0.1000 | 0.1000 0.000C
I = 1.0000 0.0000 B g 00016
2 - | 0.00016
0.00016
~ 0.00016
5 0.00016
0.00017
160.0001 0.00020
200.0001 ~0.00030

15017025-RF-015 260312020 R2




RYG_EN0002

PENTA Aol el yEaliod oAk PENT PENTA CALIBRATION CO,, LTD.
Dakmal Prawet Bangkok 10250 A iﬁﬂafm:im; Co‘ngacl :3‘(»!12;28 Kanchanaphisek Road
Tel: +86 (0) 2069-8773 | wet Bangko

CALIBRATION Wi goniana o6 CALIBRATION Lo‘tv:ggg:;::ze;?m

Represent to Cerlificale of Calibration PTC/07/22108

Certificate of Calibration B

Page: 2
Raepresent lo Certificate of Callbration ,PTC/07/22103 Measurement Results: 9 of 2
Certificate No PTC/O07/22103 Page: 10f 2 Without Adjustment : '
: : K 3 NSC-TISETIS17025 .
Equipment: Digital Balance Condition: Pl CRUBRATION 0324 Function Calibration: Non Adjustment
i ial No: 26207038
Manufacturer: Sartorius Serial No: Eccentric Error: Weight to be 13 172 or of Maximum capacity
Modal: MSE2245-100-DU ID No: RYG_EN0ODO2 .
coentricity test 100
Type of Balance Single interval (a)
Position (g)
1
Customaer: ALS Laboratory Group (Thailand) Co.,Ltd. . -w i 2 | & ' 3 E s
REVIEW BY ....L\R 0.0000 0.0000 | -0.0002
616/10 Moo 5 T.Maenamkoo, A Pluskdaeng, , l S i o oncz
s &/’ Maximum deviation: 0.0002
Rayong 21140, Thailand APPROVED BY 3¢
Repeatability Test : < anaci
Environment Condition:  Temperalure 238°C + pa‘c | NEXTCAL DATE 9‘3}9‘9(‘9—0 peatability Test : Waightto be 1/2 5 L, = Maximum capacily
- Determination of the standard deviation of waeighing balance., Readability 0.0001 (g)
Humidity 581%RH & 4.4 %RH
. 3
Airdensity w kaim [ Nominal test valug (g) Standard Deviation
Calibration Place: ALS Laboratory Group (Thalland) Co. Ltd L 200 0.00003
616/10 Moo 5 T.Maenamkoo, A.Pluakdaeng,
Rayong 21140, Thailand Error of indication : fram nominal value., Readability 00001 (g
Nominal Valus | Conventional Mass indication Correction of Balance | Uncertainty k
The Method used: In house method, PTC-WI-07, base on Euramet cg. 18 o) @ (o) {g) (9)
0
Traceability: This centificate is traceable to the SI Untts through Thai Calibration Service Co. Nd = 0.00000 0.0000 0.0000 0.000086 216
01 0.01000 0.010
| NSC-ONSC Accreditation No. Calibration 0189 = e al 0.0000 0.00010 206
0.1000 0.0000 0.00010 206
Date Received: March 23, 2022 1 1.00000 1.0000 0.0000 0.00010 206
Calibration Date: March 23, 2022 2 _ 200000 15098 0.0001 0.00010 206
Issued Date: March 25, 2022 5 5.00001 5 0(10_0 0.0000 0.00010 2.06
Calibration By: Mr. Rungroje Metakul 2 1000000 100000 0.0000 000010 206
20 2000003 19.9999 0.0001 0.00011 205
50 50.00004 49.9999 0.0001 0.00012 200
) ~ 100 100.00004 100.0001 -0.0001 0
prndal et Approved By © A : - il 200
i e pproved By == 200 200.00011 200.0000 0.0001 0.00027 200
{ Mr.Kriangsak Kalasr )} ( Mr. Keattisak Kerdto )
Reviewed by Laboratory Manager
Note: Weight of adjust - Q)
This conticate is issued tho unts of actardng 10 e porul System of Urits (511 1 provides tracuatilly of
reasurement o nternationa or national stancard o Ot rocepniad national strdard abortar e,
The rwaguremsnt uncerainty siated is the expan ty which @ obtamed fom the standerd uncernanty i ltisked by The End of Cerlificate

pe ATy 5%, || b detenmined in acco dance with the Guide (©

1he coverage 1actor {k=2) 1o provide @ level of confid
Exprossion bf Uncertainty n Measurerment (GUM] The elfect that tha resuls relate anly 1o the items calbeated

tficate shal not b reproduced escept in full ool wERGU writton aporeval irem ponta calitvation <o . d

This calibr atio

PICFMC T 62 7 Frb 300 = — - = S

RYG_ENQ010
)
THNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 EQUIPMENT CALINRATION AND TESTING SERVICES
344 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGROK 10250 NER-TISA TSI 28 Equlpment . Hot Air Oven Gert. No.: 21TMB2T
T 02712300037 FAX 0.3719.0484 CALIBRATION 0330
Condition As-Received : Used [lem Page.: 2 of 3
Reference : 2105-00050C-4
Cert. No.: 21TMB27 Procedure Used :-
Page.: 10f 3 Calibration ware conducted using calibration procedure CP-OTO02 according to direct measurement
Certificate Of Calibratiﬂn method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and
Thermacouple Type T.
The lemperature scale used was based on ITS-90.
Equipment : Hot Air Oven e t———————— Condition of this result of calibration
REVIEW BY ...} h’lﬂ*‘hu I 1. Reference standard instrument:-
Manufacturer : Memmert i Instrument Model Serial No. Cert. No. Due Date
APPROVED BY. .32 .ﬁ—é-‘ { 1) Data Acquisition 349724 MY57013823 21LM3 26 Feb 2022
Model : UFE 500 H 2. This certificate is valid only to the item calibrated on date and place of calibration.
) 2 DATE 2 M!g‘;‘ § 3. This certification is traceable to the International System of Unit,
Serlal No. ; G511.1572 EXTGAL DAL - Result of Calibration - ( *) Without Adjustment
. Function of UUC* : Temperature Source
1D No. : RYG_EN0CO10 Fresh air setting : Close Environment during calibration
Beginning Finished
Submitted by : ALS Laboratory Group (Thalland) Co..Ltd. {Rayong Branch) _{ Temp. ( "C) 28 29
616110 Moa 5 T. Maenam Khu, 2 5 REL.Humid. (%) 58 56
A. Pluakdaang, 5 B AC Supply (Volt ) 220 221
Rayong 21140 Thailand 2 [
Location : Oven Room H 3 :EN'? H
7 Ref. Std. ID No.: @
Received Order : 5 May 2021 ! “t'z"',if,,,}l =/h /; Calibration Paint
Calibration Date : 5 May 2021 a3 Position ;| {104)°C (180) °C
Ambient Temperature : (26410 ) C 1 21-17RTD-01| 19-17TC-01
Relative Humidity : (50430)% 2 21-17TRTD-02| 19-17TC-02
3 17RTD-03 | 19-17TC-03
Calibrated by : Khit Ruttanaprapachai Probe Installation Details : Dimension of Chamber : 4 17RTD-04 | 19-17TC-04
a= 50 om % g4, um 5 17RTD-05 | 19-17TC-05
gl b= 50 om Wem gahe 6 17RTD-06 | 19-17TC-06
Apgroved by : - c= 50 om H= oub m 7 1TRTD-07 | 19-17TC-07
) Approved Signatory Capacily = 0.11 m?* 8 +7RTD-08 | 19-17TC-08
{ jFemiigpd: Tamayakul g (ret) | 17RTD-09 | 19-17TC-08
(v ) Malee Butkruea
() Suwit Imjai
Issue Date : 14 May 2021

‘The Uneertainties are for a confidence probability of approximately 95 5%

This certifisate may o

Wady, -

Appesal of the licud af Coporare Serv

A 0028099 a 1054287



Equipment : Hot Air Oven Cert. No.: 21TM827
Condition As-Received : Used ltem Page.: 3 of 3
Reference : 2105-00050C-4

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperalure Source

Calibration | UUC* uuc* e P e Overall Coverage
pi Uncertalnty
Point Setting | Reading stability uniformity n Factor
(*c) (e) ('c) (£*C) (c) (£¢) k
104.0 104.0 104.0 0.083 0.54 0.42 2
180.0 180.0 180.0 0.15 0.89 11 2
Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 T 8 9 (ref.)
104.0 104.243 | 103.732 | 103.760 | 103.742 | 103.863 | 103.743 | 104.311 | 103.689 | 103815
180.0 180.101 | 180.481 | 179.401 | 179.692 | 179.980 | 179.943 | 180.127 | 179.915 | 179.709

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

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

Nole : The reported uncertainty of measurement was included stability and excluded uniformity .

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

-000-
oy .
a 1054286
)
Equipment : Hot Air Oven Cert. No.: 21TM829
Condition As-Received : Used ltem Page.: 2 of 3
Reference : 2105-00050C-1
Procedure Used :-
Calibration were conducted using calibration dure CP-OT02 ing to direct
method with Dala A ition which with Resi Temp: Detecter ( RTD ).
The lemperature scale used was based on 1TS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisiti 34972A MY57013823 21LM3 26 Feb 2022

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 ) 28 30
REL.Humid. ( % ) 56 58
AC Supply (Vall ) 221 222
& Ref. Std
Position : 1D No.:
1 21-17RTD-01
2 21-17RTD-02
3 17RTD-03
Probe Installation Details : Dimension of Chamber : 4 1TRID-A
ax 30 ol i o5y 5 17RTD-05
4% B0 & i PO [} 17RTD-06
¢= 50 cm = 040 m i 17RTD::;
" ] 17RTD.
Capacity = 0.083 m’
9 (ref.) 17RTD-08

el -

a 1054310

RYG_EN0006

A=l
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TEST! ICES s
51474 PATTANAKARN ROAD SOI 15, SUANLUANG, SUANLUANG BANGKOK 101250 et s
TEL.O2717-3000:37 FAX, (0-2719.0484 CALIBRATION 0408

Cert. No.: 21TM829
Page.: 10of 3

Certificate of Calibration

Equipment : Hot Air Oven i
{ e
Manufacturer : Memmert
Model : UM 400 ’ i ] !
HEXTC = 3IMEe
Serial No. : b495.0899 L HEXTCHLBAIE it |
ID No. : RYG_ENDO06
Submitted by : ALS Laboratory Group (Thailand) Ce..Lid. (Rayong Branch)
616/10 Moo 5 T. Maenam Khu,
A. Pluakdaeng,
Rayong 21140 Thailand
Location : Oven Room
Received Order : 5 May 2021
Calibration Date : 5 -6 May 2021
Ambient Temperature : (26+10)C
Relative Humidity : (50430)%
Calibrated by : Khit Ruttanaprapachai

Approved by : m d

Approved Signatory

( ) Pornthippa Tameyakul
( ) Malee Butkruea
( ) Suwit Imjai

Issue Date : 14 May 2021

b

The Uncertainties are for a e p ity of app

iy o b e 1. except with (he preor witien

Equipmem Calibumion and Testing Servies

A 0028096

Equipment : Hot Air Oven Cert. No.: 21TM829
Condition As-Received : Used Item Page.: 3of 3
Reference : 2105-00050C-1

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source

Calibration [ UUC* uuc T Temp Overall Coverage
Uncertainty
Point Setting | Reading stability uniformity Variation Factor
(c) ('c) (’c) (£°C) (') (°C) (#£C) k
70.0 70.0 70.0 0.21 18 2.0 055 ]
Calibration Measured Temperature ( °C |
Point Position
(°c) 1 ] 2 [ 3 T 4 [ 5 [ & [ 7 T 8 ] 9eh
70.0 70404 | 70277 | 70607 | 70307 | 6B.789 | 69.257 | 68.846 | 60.331 | 70.495

Average® : The average of 30 values in each position.
Temperature stability : One-half of the greatest maxmum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperalure at the reference location which are observed at the same time or at as close an cbservation time as
possible to determine the temperature pattern or hamogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures threughout observation.
uucr : Unit Under Calibration
Nole : The reported uncertainty of measurement was included stability and excluded uniformity

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

-000-

ok .

a 1054309



RYG_EN0O61

)

. —
JAPAN) %
NT CALIBRATION AND TESTING SERVICES P

CORPORATE SERVICES 3: EQUIEPN
S/ PATTANAKARK RUAD $O1 15, SUANLUANG, SU

TEL, 02707 H0-27  FAX.0-27]

A

K 10250

NEC-TISLTIS 17028
CALIBRATION 0000

Cert. No.: 21TME73
Page.: 10f 3

Certificate of Calibration

Equipment : Waler Bath

Manufacturer : Memmert

Model : WNB22

Serial No. : L513.0648

ID No. @ RYG_ENOD61

Submitted by : ALS Laberatory Group (Thalland) Co,Ltd. (Rayang Branch)

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

Location : Wet Chemistry Lab
Recelved Order : 5 May 2021

Calibration Date : 5 May 2021

Ambient Temperature: (26 £10)°C

Relative Humidity : (50+30)%

Calibrated by : Tawatchai Pama

Approved by : % 2

Approved Signatory

{ ) Pornthippa Tameyakul
(/) Malee Butkruea
{ ) Suwit Imjai

Issue Date : 14 May 2021

The Uncertaintics are for # confidence probability of approximately 95%

1 Calibryuion aml Te
A 0028098
Equipment : Water Bath Cert. No.: 21TME73
Condition As-Received : Used ltem Page.: 30f 3
Reference : 2105-00050C-3
Result of Calibration :-  ( *) Without Adjustment
Functicn of UUC* : Temperature Source
Calibration vuc uuc* Average” Standard Reading ( °C )
point Setting Reading Position
(°c) (°C) {*c) 1 [ 2 | 3 [ 4 [ 5(ref)
85.0 85.0 85.0 94891 | 84893 | B48B0 | 184892 | 84.917
Calibration | -\, e rmity | Stability Uncertainty Govermge
point Factor
(c) (*c) (+°C) (£°C) k
85.0 0.089 0.052 0.22 2

Average® : The average of 30 values in each posilion.

Uniformity : The maximum of measured res at any sensors and the measured lemperature
at the reference location which are observed at the same time or at as close an cbservation time as possible
to determine the lemperature patlern or homogeneity within the chamber under steady-state conditions.
Stability : One-half of the greatest maximum difference cf measured temperature at any one probe

UuC" : Unit Under Calibration

Note : The reported uncerfainly 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 %.

-clo-

iy

41054288

3

Equipment : Water Bath Cert, No.: 21TME73
Condition As-Received :  Used llem Page.: 2 of 3
Reference : 2105-00050C-3

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 according to direct
measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).

The temperature scale used was based on [TS-80.

Condition of this result of calibration

1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 34970A MY44060450 21LM4 06 Mar 2022

2. This certificate is valid only to the item calibrated on date and place of calibration
3, This certification is fraceable to the International System of Unit
Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperalure Source
Environmental AC Voltage Supply
(°c) ( %R.H. ) { Voll )
Beginning of Calibration 22 68 230
Finished of Calibration 20 64 231
Ref, Std.
Position : SIN.:
e 1 4803886001
1 e 2 2 4803988-002
3 et ) 3 4803988-003
- s e (s 4 4803988-004
5(rel.) 4803988-005
Front

ol .

a 1054289

S,

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES  HEES=MEA
5344 PATTANAKARN ROAD SO 13, SUANLUANG, SUANLUANG, IANGKOK 10250 /770

I
TEL 0-2717-3000-24 FAX. 027199484 kP NEG-TIGATIS 1703
GALIBRATION
Certificate of Calibration ~ Sertfieate No.: 2171200
Page: 1of 2
Equipment : Digital Thermometer With Sensor
Manufacturer: Testo This certificale ey not be reproduced other than in full,
except with the prior writien approval of the head of
Model : 106 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 31281494/504
1D No.: RYG_FS0467

Condition As-Received: Used llem

Received Date: 02 July 2021
Calibration Date: 07 July 2021
to 08 July 2021
Reference: 2107-0069DSC Submitted by:  ALS Laboratory Group (Thalland) Co.,Ltd, Rayong Branch

Amblent Temperature: (25 £ 3 ) °C
616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng, Rayong
21140, Thalland

Relative Humidity: (50 £20)%

Procedure used: Calibration were conducted using in-house calibration procadurs CP-T01 according lo comparison with
Plalinum Resistance Thermometer (PRT) into liquid bath temperature cantrolier.
The temperature scale used was based on ITS-80.

Condition of this result of calibration
1.Reference standards instuments :
Instrument Modal Serlal No. Certificate No, Due Date
1) Digital Thermemeter 1529-R 818520 21680 26 Jun 2022
2) Platinum Reslstance Thermometer 935-14-95 261589/1 211680 26 Jun 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 Syslem of Unil maintained al-
~National Institute of Metrology Thailand (NIMT)

REVIEW BY .. T q

St 5
APPROVED BY ... we

MEXT CAL, DATE ,‘*‘,"4 [ 9

Calibrated by :  Yessapon Poljorm Approved Signatory :
Issue Date: 09 July 2021

[ 1Phalinee Prabpaipal
[ ]Chatchawan Khunpiluek
[ v Wanlop Larpkurn

B 0265214



Cert. No.: 21T1200
Page.: 2 of 2

Result of Calibration:- Without Adjustment
Function: Temperature measurement
Dimension of probe : Diameter 3 mm., Length 55 mm. Sheath material : Stainless Sleel

Immersion Standard uuc* Uncertainty

Depth Temperature  Reading Error of Me:

(mm.) () (°c) (c) (+'C)
50 25,0029 249 -0.1029 0.12
50 30.0018 29.9 -0.1018 0.12
50 40.0035 40.0 -0.0035 0.12

UUC*" : Unit Under Calibration
The reporied uncertainty of measurement was based on standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95%.

-00o-
a 1063351
Cert.No.: 22CH283
Page.: 2 of 2
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. 1D No. Certificate No. Due date
1) Thermometer 9549224 130RC003 211451 15 Apr 2022

This cartification is traceable to the Intemational System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT
2 Certified Reference Materials -
- Conductivity calibration solution, CPA chem Ltd,, The measurement results are traceable to SI
through CPA chem Lid., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
84.000 pSl/em CPA Chem 7654034 28 June 2022
1413.0 uSlem CPA Chem 766815 04 Sep 2022
12.880 mS/cm CPA Chem 761022 02 Aug 2022

- Control Conductivity calibration solution temperature by Water bath (25+0,1) & o]
3. This certificate is valid only to the item calibrated on date and place of calibration,

Calibration_results

Function : Conductivity Measurement

(*) After Adjustmentat 1413.0 pSicm
Conductivity Electrode Serlal No.: 5821441030

Standard Before Adjl After Adj Uncertainty Coverage
Conductivity Solution UuC* Reading uUuc* Reading of Measurement factor
() k
84.000 pSicm 82.4 pSlom 84.4 psiem 0.62 pSicm 2,00
1413.0 puSlem 1375 pSiem 1413 pSlem 9.2 uSiem 2,00
12.880 mS/cm 12.54 mS/cm 12.81 mSicm 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 multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %,

-o0o-

Wk .

a 1090534

RYG_EN0029

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATI Vi : EQUIPA ERVICES
344 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 et Ayt
TEL.0-2717-3000-27  FAX.0-2719-9454 CALIGRATION 0998

Cert.No.: 22CH283

. . s . 10f2
Certificate of Calibration e

Equipment : Conductivity Meter

Manufacturer : Mettler Toledo

dall

Model : s230 REVIEW BY

Serial No. : B241407147 o ?

1D No. : RYG_ENQ028 | APPROVED BY .t ;

Condition As-Recelved: Used ltem AT CALDATE gl glsY
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,
Rayeng 21140, Thalland

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

- CP-CHB : based on direct measurement by
using cortified reference material (CRM)
Calibrated by : Walalak Sirithean

Approved by : . “U.!In.

Approved Signatory
( /) Malee Butkruea
{ ) Saithip Meangmai
() warakomn Lerngagtrakul

Issue Date : 25 February 2022

The Uncertainties are for a confidence probability of approximately 95%

may hot b repranbiced othor than In full. ¢

he e of Corporate Servhces 3

A 0038145
ALS
wuurafumalsuduaiaafonundoiinsmaudvuadoediamaTuladsduge
Hawedaofin :co-MsD
1D No. : BKK_ENOO59(GM7)
S/N:CN14133181/US1415M029
Parameter Set point | Acceptable | Test Results| Pass Fail Remark
Inlet Pressure Accuracy 25 psi 23.8-26.2 25.3 E D
Oven Temp. Accuracy 230C 225 -235 230.6
Oven Temp. Accuracy 100°C 96.3-103.7 100.9 IZ‘ =
Oven Temp. Stability 100°C 99.5 -100.5 100.9 E D
|1F_PA Voltage 1050 m/z | <1100 mV 518 E D
Signal to Noise Filament 1 - = 1200 1472 E o
Signal to Noise Filament 2 - 21200 3400 E 0
o| O
o| O
o| 4O
0o 3
Oo| O

Mot S~ L
Hamasou: ...
28/12/20 28/12/20

Wl ... :

f_
F

Form No. : F12-164 Rev No.: 1 Issue Date : 25/06/2019



® 2020 by Agllent Technologles Agllent CrossLab Compliance Services

Certificate of System Qualification
GC-0Q + GCMS-0Q

System ID: GM-7
‘Organization Name; ALS Laboratory Group (Thailand) Co., Lid.
Organization Location: 104 Patthanakam 40, Patthanakam rd., Khwang Suan Luang, Khet Suan Luang, Bangkak 10250
Date! December 24, 2020 2:51:10 PM < ’mﬂt SA/

o
—— i ) REVIEW BY .14,
EAR Rensen: OB ORMRRE APPROVED BY L—LH.AL
Overall Qualification Status: Pass

1al0¢ 121

Systam Inspection and Basic Safety and Opaeration

Nam

Setpoint Status:

Ovarall System Inspection and Basic Safety and Operation Test Status.

Pass "_l

Inlet Pressure Accuracy

Nama: |'.Tsan o -
Front sSL
Satpoint Status: [Pass i i -
Selpoint Actual

Inlet Prossure: 25,0 psi E] psi

ey
Agilent Recommended: [== |12

Overall Inlet Pressure Accuracy Test Status

Pass

GG Oven Temperature Accuracy

Date: December 24, 2020 2:51:10 PM
System ID: GM-7
Page 1113
©2020 by Agilent Technologies Agllent CrossLab Compliance Services

Overall GG Ovan Temperature Stability Test Status
Pass

Log Amp

Tested Combination! sa

Name:

Sotpolnt Status:

Ovarali Log Amp Test Status
‘P.nsl |

RFPA

Tested Combinationt

Agilent Recommended:

Overall RFPA Test Status

|Pass ]

Tune EI

Tesled Combination1 Front ssL I External sa

Name: [so77A

Setpoint Status: Pass |
Filament: 1

Setpoint Status:. ‘Puu l

Filament: D

Ovarall Tune El Test Status

[Poee
Date: December 24, 2020 2:51:10 PM
System ID: GM-T

Page 3/13

©2020 by Agilent Technologles

Agllent CrossLab Compliance Services

Satpoint Status: ]mn
Zone: |DVen

SetpoinVActual
Temperature: 230.0 230.6 "c
Accuracy: 0.6 o
Agitent Recommended: [="f-10 % setpoint in K

[= Jro % setpoint in K

Data for this setpoint was entared manually.
Reason; Data logging currently not available.
Setpaint Status: Ian ]
Zone! |I:Neﬂ o

SetpointiActual (
Temperature; 100.0 ]100.9 ‘c
Accuracy: 08 c
Agilent Recommended: (=110 % setpoint in K )

= Jro % setpoint in K )

Data for this setpoint was entered manually. o
Reason: Dalta logging solution currently not available.
Overall GC Oven Temperature Accuracy Test Status
Pass
GC Oven Temperature Stability
Name: T - | (
Setpoint Status: J
Temperature:
Stability:

Agilent Recommended:

Data for this setpoint was entered manually.

Reason: Data logging solution currently not available.
Date: December 24, 2020 2:51:10 PM
System ID: M7
Page 2/13
©2020 by Agilent Technolagies Aghent CrossLab Compliance Services

Signal to Noisa E|

Tested Combination Front SSL ! External

Name: Fsm

Source: I—ET ~Extractor Filament: 1
Setpoint Status: [Pass |
Signal to Noise:

Agilent Recommended:

s -
Sotpoint Status: ]
Signal to Noise:

Agilent Recommended:

Overall Signal to Nolse El Tast Status

[Pass |
Date: December 24, 2020 2:51:10 PM
System ID: GM-T

Page 4113



© 2020 by Agilent Technologles Agilent CrossLab Compliance Services.

Instrument Details
Purpose

This section describes the as found system configuration.

Details
System
System ID GM-7
Manufacturer Agilent Technologies
Name 78%0
Tested Combination1
Injection Technique Manual Injection
Inlet Front
Detector External
LTM Included? No
Sampler 1
Manufacturer Agilent Technologles
Type Manual Injection
Usage Sample Injection
Syringe Volume (uL) 10
Mainframe 1
Manufacturer Agilent Technclogies
Name 7850
Maodel Number G34428
Serial Number CN14133181
Firmware Revision B.02.03
Oven Type Standard
Date: December 24, 2020 2:51:10 PM
System ID: GM-7
Page5/13
©2020 by Agilent Technologles Agitent CrossLab Compliance Services

Electronic Signature
Purpose
This signature page was created and pubkished because the ACE sign-off action was executed, which is valid for the entire documant,
including attachments. The ACE sign-off is an electronic signature that requires two distinct identification components: unique usemame
and personal passward. The Agilent representative wha has defivered this service understands the meaning and legal status of an
slacironic signature. As a trained official the Agllent has a unique password and logon to access ACE and

sign this d (Other can be applied to this document using a Document Content Management or other
sullable method defined in your data accass and control procedures.)

Details

Full Name of Signer: Supasak Nimsongtham

Logged On User Name: supasak nimsongtham @agilent.com

Signature Creation Date: December 24, 2020

Reason for Signature: E pr and pu riginal version of document
Regulatory Disclaimer

‘This. document provices a protocal to verify and record instrument configuration and avidence cf proper operation. It has been prepared from cur
interprotation of apphcabla regulations as wel as Industry best practices. The document is designed to provida an impartant component of a compiete

compliance package, Validation depends upon many factars and use of this protacel akons does not Agitent kes no
promises of representations as 1o s sufficiency for any specific regulatory program,

Warranty

Aglient Technologies makes no warranty of any kind o this malerial, inchuding but not kmited to, the imphied warranties or merchantability and fiiness for
& particular purpose. Aglent Technologies shall not be liable for erors contained herein of for age: the

furnishing, performance, or use of this material.

Date: December 24, 2020 2:51:10 PM
System (D: GM-T

Page7/13

BKK_ELO037

©2020 by Agllent Technclogies Agilent CrossLab Compliance Services
Injet 1
Manufacturer Agilent Technologles
Name 7880
Type ssL
Location Front
Carrier Gas Helium
Control Type Electronic Pressure Control (EPC)
Purged Inlet Yes
Detector 1
Manufacturer Agllent Technalogies
Name Mass Spectrometer
Type Mass Spectrometer
Location External
Mass Spectrometer 1
Manufacturer Aglient Technalogies
Type sQ
Name Sa77A
Serial Number US1415M209
Firmware Revision 5977 6.00.21
High Vacuum System Turba Pump
Scouting Run Standard OFN Std
MS El Source 1
Manufacturer Agilent Technalogles.
Source Type El - Extractor
Number of filaments 2
Date: December 24,2020 2:51:10 PM
System ID: oM7
Page6/13
©2020 by Agllent Technologles Agllent CrossLab Compliance Services

Certificate of System Qualification
ES-0Q

System ID: MY 16010005

Organization Name: ALS Laboratory Group (Thalland) Co., Lid.

Organization Location: 104 Phatthanakan 40 Phatthanakan Rd., Bangkok 10250
Date: September 13, 2021 5:49:11 PM

EQP Name: AgilentRecommended

EQP Revision: ES.02.50

Overall Qualification Status: Pass

Preparation

e

Instrument Tests

‘Pm

Autosampler Operation

[Pass o - ]
REVIEW BY .. ndm 8
APPROVED BY iﬂwﬁ‘
NEXT CAL. DATE i

Date: September 13, 2021 5:49:11 PM

System ID: MY16010005

Page 1/5
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© 2020 by Agilent Technolagies

Instrument Details
Purpose

This section describes the as found system configuration.

Datalls

Spectrometer 1
Manufacturer
Name
Model Number

Sample Introduction

Agilent Techrologles
5100 VOV
GBD10A

Agilent GrossLab Gompllanca Services

Double pass glass cyclonle spraychambar and seaspray nebullzer

Serlal Number MY16010005
Firmware Revision 5395
Chiller 1
Manufaclurer Agllent Technologies
HName Other Unspecified
Other Unspecified Name Chiller
Model Number Other Unspecified
Other Unspecified Modal Number $3292-80201
Serial Number 2008-00159
Autosampler 1
Menufacturer Agllent Technologles
Name SPS4
Model Number GB410A
Serial Number AU15440764
Switching Valve Accessory 1
Manufacturer Agilent Technologles
Name sVe 2+
Model Number GB4B5A
Serial Number AU16040115
Date: September 13, 2021 5:49:11 PM
Systam 1D: MY 18010005
Page2/5
©2020 by Agllant Technologles Agllent CrossLab Compllance Services
User Name: phimpraphaserspheng System Id: MY16010005
Hestname: ASBKKWX328 Print Date: September 13,2021 5:40:12 PM
OQHW 5100 IGPOES ALS 08Sap21 Transaction log |
Time Tronsaction  Activity Type of Trneaction optlansl information
i Stoko Performed =
Seplamber 8, 2021 BABISE. Audt SeavonCroated  Season Hene.
AN
September 6, 2021 BABSH Stat Configuntion  Seaslon Mens

AN

Soptenber B, 2021 BABSD Audt
I

Eniisament Lizansing

User Is FleldEnginan and
does not recuire an unlock

codn
Septamber 6, 2021 607,06 Audit Enplostod Soavion EQP dolais for primary
AM tnchniaue [Es] -
Fila poth:
(ProtocalPacks/EsiCanfigurat
0n8/02.80/E5.02.50.605),
EQP Fila Nome:
(E5.02.50.099), EQP Name:
(AghentRecammended)
Soplembar 8,2021 8.07:11 End Confurstion  Session Moo
AM
Soptembor 8, 2021 8:07:15 Staek Quaificaton  Sesslon ca
AW
Soplembor 8, 2021 907115 St Exvaution Pioparalion 16100 6VDV:  Henw
AM " Cualtative Teal - No selpoints
associsied
Seplamber ,2021 5435 End Exeaion Propasaton 15100 SVDV:  Run Count: 4
AN Queltative Test - No setpolnts
associtiod
Septamber 8, 2021 3439 Start Exeaulian Insinumen! Tasts : 100 SVOV:  Nona
AN Qualtative Tast - No setpoints.
sssocisled
Soplarmbor 8, 2021 95127 End Exsoutan Instrument Tasts: 5120 SVOV:  Fun Count : 1
A Qualitative Test - No selpaints.
Page 112
Date: Seplember 13, 2021 5:4%:11 PM
Systom ID; MY1€010005
Page 4/6

©2020 by Aglient Technologles Agllent CrossLab Compllance Services

Electronic Signature
Purpose
This signature.page was created and published because the ACE sign-off action was executed, which is valid for the entire document,
including attachments. The ACE sign-cff is an electronic signature that requires two distinct unique
and perscnal password. The Agilent representative who has delivered this service understands the meaning and legal status of an
eleclronic signature. As a trained official operator, the Agilent representative has a unique password and logon (o access ACE and

e sign this (Other e can be applied to this document using a Documant Content Managament or other
suitable methad defined in your data access and control procedures.)

Details

Full Name of Signer: Kanyakorn Sukpathrajarern

Logged On User Name: phimprapha,jeeraphong@agilent.com

Signature Creation Date: September 13, 2021

Reason for Signature: Executed protocol and published this original version of document

Regulatory Disclaimer

This document provides a protacol to verlfy and record Instrument configuration and avidence of proper cperation. It has been prepared from our
interpretation of applicable regulaions as well es Industry bes| practices. The document s designed o pravide an imporlant component of 8 complete
compiance package. Validation depands upon many faclors and use of this protocal alona does nol Agllent T jos makes no
promises or reprasentations as ko its sufficlency for any specific regulatory program.

Warranty

Agilant T kes na y of any kind to this material, ot imitad to, the implied warrantias or merchantability and filnass for
a particular purpose. Agllent Technologles shafl not be llable for errers eentalned hereln of for Incldental o cansequential damages in connectan with the
fumishing, performanca, cr usa of this material.

Data: Seplember 13, 2021 5
Systom ID: MY16010005
Page /5
© 2020 by Agilent Technologies Aglient CrossLab Compllance Services
Usar Nama: phimprapha josraghong Systam Id: MY16010005
Hostname: ASBKKWXI20 Print Date: September 13, 2021 5:40:12 P
OQHW 5100 ICPOES ALS 08Sep21 Transaction log
Time Transaction  Activity Typa of Tranaastion Cpilonal Infarmation
State Performed
Seplember 8, 2021 95130 St Executon Autasamplor Operan heno
A Autosampler 1 - SPS4;
Quafialive Tes! - No selpoints
assccisted
Soplomber B, 2021 95130 End Execuion Autasampler Operion ¢ Run Caunt 1
AM Aukcenmplar 1 - SPS4:
‘Guaitative Tes! - No seipoinis
associatod
Seplamber 8, 2021 05138 End Cuslifcotion  Sesskon 00
A
Seplomber 8, 2021 8:51:38 St Reporting Sossion Nene
M
Soplamber 8, 2021 s AsoClasad Seasion Hone
10:56:40 AM
Septermber 13,2021 Auck AceRosiaed  Sesskn Nena
5:01:28 PM
Septamber 13, 2021 v SesslonReladed Seavion Hone
50126 PM
Soptomber 13, 2021 s Cusifcaton  Sexsion ca
50128PM
Seplember 13, 2021 v Reporing Sessian Repont Generated :
547:55PM Cotticato
Page2i2
Date: Seplember 13, 2021 6:48:11 PM
System ID: MY16010005

Page5/5



2020 by Agllant Technologies Agllent CrossLab Compllance Services.

Agilent
r%ssLab

Agilent Crosslab Lo

EQUIPMENT QUALIFICATION REPORT (EQR)

Agilent CrossLab Compliance

C Qualification Type: ES-0Q
System ID: MY 16010008
EQP Name: AgllentRecommended
EQP Details: Agilent Technologies System
EQP Revislon: ES.02,50
EQP Release Date: March 2020
Date: September 13, 2021 5:50:41 PM
Report Type: Report
G Org. Name: ALS Laboratery Group (Thailand) Co., Lid.
Org. Location: 104 Phatthanakan 40 Phatthanakan Rd., Bangkok
10250
Date: September 13, 2021 5:50:41 PM
System ID: MY16010005
Page 1/34

© 2020 by Aglient Technalogles Aglient CrossLab Compllance Services

Test Summary

Purpcse

This section Includes a slatus for each scheduled last and the overall qualification. For each test that is run, (1) the status is
automatically dotermined based on pre-defined limits, and (2) the tctal number of times tha test was run Is displayed. For detalled
results and specifications for a test, refor to the test results in this EQR.

Detalls
Test Status Runs
Preparation : 5100 SVDV Pass 1
C Instrument Tests : 5100 SVDV Pass. 1
* Aulosampler Operation : Autosampler 1 - SPS4 Pass 1
Overall Qualification Status
IP;HB
Date: September 13, 2021 5:50:41 PM
Systom ID: MY16010005

Paged/34

©2020 by Agilent Technologles

Table of Contents

Agilent CrossLab Compllance Services

©

Section Page
Cover page ]
Table of Contents 2
Tast Summary 3
Service Details 4
Instrument Detalls 5
Protocol Delails (]
Tests T

Preparation : 5100 VOV 7

Instrument Tests : 5100 SVOV 10

Autosampler Operation : Autosampler 1 - SPS4 11
Declaration of Change Control . 12
Altachments 13
Slgnature 31
Transaction Logs 3z

Date: Seplamber 13, 2021 5:80:41 PM
System ID: MY16010005
Page 2/34
VoL e %
©2020 by Aglient Technologies Agllent CrossLab Compliance Services

Service Details

Purpose

This section Includes local contact and delivery detalls for this service.

Goneral Detalls

Service Order No/Request:
EQP Name:

EQP Revision:

Report Typa:
Organization Detalls
Name:

Location;

Local Contact Details

6004823273
AghentRecommended
ES.02.50

Report

ALS Laboratory Group (Thalland) Co., Lid.
104 Phatthanakan 40 Phatthanakan Rd., Bangkok 10250

Name: Khun Thitima Boonpeng
Job Title: Sciantist 2, Life Sclences
Qualification Location: ICP Room

Operator Detalls

Name: Kanyakern sukpathrajarem
Job Title: Fleld Servica Enginear
Data Acquisition Details

Acquisition Software Name: ICP Expert

Acquisition Software Revision: 7.5.3.11853

Customer Data System (COS): Es: ICP Experl

Date: September 13, 2021 5:50:41 PM

System ID: MY16010005

Page4/34
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© 2020 by Agllent Technalogles Aglient CrossLab Compliance Servicos @ 2020 by Agllent Tachnologles Agilent GrossLab Compllance Services
Instrument Details Protocol Details
Purpose Purpose
This section describes the as found system configuration, This section lists the revisions for all test units used in this report, For complete test-specific and high-level changa detalls, refer to the
Revision History document.
Details
Test Revision Test
Speclrometer 1 LRSS
Manufacturer Agllent Technologies ES.02.50 Autosampler Operation
Name 5100 SVDV ES.02.50 Insirument Tests
Model Nurber GBO10A ES.0250 Praparation
Sample Introduction Double pass glass cyclonlc spraychamber and seaspray nebulizer
Serial Number MY16010005
Firmwara Ravision 5385
C
Chiller 1
Manufacturer Agilent Technologles
Name Other Unspecified
Other Unspecified Name Chiller
Model Number Other Unspecified
Other Unspacified Model Number G3282-80201
Serlal Number 2008-00159
Autosampler 1
Manufacturer Aglient Technologies
Name SPS4
Model Number GB410A
(C sorialbumber AU15440764 C
Switching Valve Accessory 1
Manufacturer Agilent Technologies
Name SVS 2+
Model Number GB485A
Serial Number AU16040115
Date: Seplembar 13, 2021 5:50:41 PM Date: Soplembar 13, 2021 5:50:41 PM
System ID: MY16010005 System ID: MY 16010005
Page 5134 Page 6/34
e AL 3 MO R ¥ e 7 . T ke -
©2020 by Agllent Technologles Agllent CrossLab Compllance Services © 2020 by Agilent Technologies Aglient CrossLab Compliance Services
Test E
Preparation #l Evidance
Image Detalls: Was the delector cali P and fully?
Purpose
Date and Time: Saptember B, 2021 9:07:42 AM
This test records a status for each preparation task for the Agilent ICP-OES.
Hest Name: ASBKKWX328

Configuration Details
Model/Serial No.: GBD10A

Results.

Criteria Observed Result  Expected Result  Status

L | g | it [t | |

Does the plasma ignita successfully (n the first three

Yes Yas Pass
attempts?
Was the deteclor calibration per and Yos Yes Pass
~ successfully?
Was the i ! calibrati d and Ves Yes Pass ow PR, ‘
successiully? o | =
Dam [ B Je
o

Data; Seplember 13, 2021 6:50:41 PM Date: September 13, 2021 5:50:41 PM
Syatem ID: MY16010005 System ID: MY1€010005
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Image Detalls: Was the Instrument calibration parformed and completed successfully?
Date and Time: September 8, 2021 9:33:30 AM
Host Name: ASBKKWX328
sy g

@ 2020 by Agllent Techneloglas

Autosampler Operation

Purpose
This test verifies that the autosampler operates properly.

Confliguration Detalls

Paged/34

Overall Test Status

IP“‘ | Runs:D
Date: Seplember 13, 2021 6:50:41 PM

System ID: MY 16010005
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Agilent CrossLab Compliance Services

ModelSerial No.: [Geat0a

[Auts4dazes

Results
Criterla

Does the aulosampler successfully move to the specifisd
location(s)?

(- Overall Test Status

Observed Resull

Expected Result

Status

Yes

Yes

Pass.

]

Ilu

Date: Seplember 13, 2021 5:50:41 PM
System 1D: MY16010005
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Instrument Tests

Purpose

This lest records a stalus for each of the automated tests within the Agilent ICP-OES CDS. For detalkd test criteria, refer to the
attached report.

Configuration Detalls

ModeliSartal No.: G8010A JMv1eotcoos
Resulls Observed Result  Expected Result  Status
Are the Functional Tests results within acceptance criterla?
Subsystem Communications Yes | |Y“ r‘“ |
ArElowe Yos | |Yu Pass |
Webk Elcw Yes ] |Yes Ian I
Guk Flows Yes | |Yu Pass |
RF Generator |Yn | |Yn Pass l
Camera |y“ I ’v.. Pass |
Cpllcs Yos | i'rn Pass I
Are the Instrument Performance Tests resulls within acceptance criteria?
Resolutien ly“ I ‘Y.s Pass |
Sy Yes | \Yu Pass |
Erieiaion [‘(es | [Yes Pass |
Overall Test Status
— el
Date; Seplomber 13, 2021 £:50:41 PM
Systam ID: MY 16010005
Paga 10434
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Declaration of Change Control

This document is under change contrel, Revision history is maintained and printed on each document. Access 1o the master
is limited to. . D receive p and cannot be assigned an evergreen stalus.  The

qualification performed according to this decument refers only to the hardware/software configuration in place at the time of the

Agllent Te Instrument change be In place In order to
malntain the validation process. Any changes Lo the analytical or computer hardware or software must be clearly spacified. A
change management system provides a means for determining the degree of requalification required according to the extent of the
changes made. All details of the changas must be thoroughly recerded and documented, together with details of completed tests and
their results. Note: is the customer’s

Date: Seplember 13, 2021 5:50:41 PM
System ID: MY16010006
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Attachments
Location Category Document Name Page
EQR General Certificate of Qualification for ACE 1
EQR General Certificate of Qualification for AGE 1
EQR . B 5 General Operator's tralning certificate and qualifications T
EQR Material Cerificate of Analysis Wavelength callbration solutlon 4
EQR Comments General 1
EQR General Instrument’s Test Report 5
EQR General Instrument's Test Report 4
Date: Seplombor 13, 2021 5:50:41 PM
Systom ID: MY16010005
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Document Name: Certificate of Qualification far ACE

Agltent Technologies
Certificate of Completion
Learner Name: Kanyakom Sukpathiajorem
Title Of Course: AN-CE-S5-11-030-A: ACE 3. User Update Training
Completion Date: June 25, 2020

Cenified By Company: Learning at Agllent
¥

y following

Aceenifienc for Service and Suppont d by Agileat i i

provider, threugh which tha servioe emplayoe has engaing socoss to Agileat's: Safety Aleris, Service Notes, ntermal tochnical updatos, spdare irsiing, curient
s i : ot s, a0 parts updates. Comyp) ini it Aglhens Technolugics, doss not
un [ndiy (tall, sor

Date: Seplamber 13, 2021 5:50:41 PM
System ID: MY 16010005
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Document Name:

Cartificate of Qualification for ACE J

C

Agilent Technologies

Agilent Compliance Engine Self Qualification

Date: Soptembor 8, 2021 10:10:10 AM.
Drlve Serlal®:  EARO4ST2 Platform Revlslon: ABOY
Inciivichsa! roports for Instaliad detaile

I
on the general report from the concis summary and are sia/ckired by the actual aigorms chlenged during tha procass. Thare s
10t  oae-1o-cna relstionship between sigarithme 078 OQ progrem t6sls becauss sina aigerkhms are used by saveral tosts and

o s
Technique Typa Tasts Comploted Rasuit
UN-Vis Spectraphatometer 12 Conforms
Alomic Absorpon T Conforms
Capiiary Elscirephorass 19 Conforms.
Softwars L] Conforms:
Emission Spoctrca copy 3 Contorme.
Infrared Spoctroscopy 7 Conforms
Overall Quailfication Status

[centome. N

Date:
System ID:

© 2020 by Agllent Technologles

Gaeneral

Document Name:

Seplember 13, 2021 5:50:41 PM
MY18010005

Page 14/34
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Oparalor's training certificate and qualifications

Agilent Technalogies

Certificate of Completion

Leamer Name: . Kanyskorn Sukpatbrajarem.

Title Of Course: ANV.CE-ICPOES-2-008-A: Agilent 3100 ICP-OES Support Neophyte Training
Complction Date: November 2,2017

Cerlfied By Company: Leaming at Agilent

Alliervce asd Support Irainlag etrtificates have the feBowing spreific Umitations,

> i i cmployed by Agilont working st an

proider, thrsugh which the Alests, Servics Noies, wrrent
Completion o training alone, withous beiag onployed by Agllent Tochaologies, dees not

o pa,
quality sately drsall, erain A

System ID:

Seplember 13, 2021 5:50:41 PM
MY18010005
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Document Name:

Certificate of Analysis Wavelength calibration solution

CERTIFICATE OF ANALYSIS

| Agllemt F wth B /L sl
! Agilent Part Ne: titeesaico 1
Lot N 0910670841
o
&
7] o £ 0
(1)
Matie: 5% HNO)
Intanied Vs This dactively
1) inductbaly atmic
AAG o 6.
oy Leshaiguns fo
This CAM
L 7926, This CAM was prapana{ 1o the cariified concartutions shawn sbeva by grmvimatsic
aathads wwing dinge-sianant o KP-OLS*
NSTand NIST SAM Nated belom, oisie aeld
" . The balancas uasd in the proparstion of thia CAM ars
L]

‘eancantrations wes erformed using ICF-OCS that was alAevind wad/or ol snood npeinat NAST SAMs: 31010, 31830,
3104a, 3004, 3113,3112 3114, 31410, 3132, 3134, J130, 3120 3145, 31830, 408 3160u. Tha unciwtalnsy sssscivied wi suh

et e
beuh h
inanatarears, (1) wrold ppaing drecsy rem the 2 oo (4
chaun A finnis 0nd pigarias, |5) s i veluma uslog the
orgil CAM, Back e thi il comtaing, The sshaien abinhd b
gt tighy copped ind wared . . O ot fruaze, hast,
Mirimizs wxpowurs ko motsturs o bigh humidey.

Date: Seplember 13, 2021 5:50:41 PM
System ID: MY16010005
Page 17134
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Documant Name: Certlficate of Analysls Wavelength calibration solution
. s
";{;ﬁ:"ﬂglllnl
Ll .
e 40 a3
Py s
Pt
st
+ Raghirnd 130 131 Dunbg M ragums Syt — Rk (10 NOAD Cor. . . 4 10 1150021)
- i Frodsen
TAZUA Cart, Na. 2HRED -
C © et B0
s . 4L
Date: Seplember 13, 2021 5:50:41 PM
Systom ID: MY18010005
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Document Name: Certificate of Analysis Wavelength calibraticn sclution

]

}I"‘{ Agllent

e purshaaie il

| Lo shgicant o i siabiy o e soeten.

B ol st § Al 2
B of ey vten: §Orabar 2121

:L:I- o Validity: Agllant anaiiena e aceuraey of this soludon unil the urpation delp ahown Bulow, provided the ”
Durng e w

LT AT A e b AT T

Date: September 13, 2021 6:50:41 PM
System ID: MY16010005
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Document Name: Certificate of Analysis Wavelength calibration solution

Date: Seplember 13, 2021 5:50:41 PM
System ID: MY 16010005
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Comments

Date/Time: Saptember 13, 2021 5:27:56 PM

Test: General

Commant: Start 0Q on 08 Sep 21 and found water flow fall, So repalr job complete for 13 Sep 21 and 0Q

continue lo complete.

Date: Soeptember 13, 2021 5:50:41 PM
System ID: MY18010005

Page 21/34
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Document Name: Instrument's Test Report

{Mn {260,588 nm)
Cr (267.716 nm)
Cu (324.754 nm)
Ca (327,398 nim)
[Sr{a38.071 nm)

(676283 nm)
K {766,451 nm)

Page2els

Date: September 13, 2021 5:50:41 PM
System ID: MY16010005
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General

Document Name: Instrument's Test Report J

Agllent 5100/5110 SVDV ICP-0ES
GEOIOAIGEGTAA

Instrument Serial Number MY16010305

Software Version 75311853

Flrmwaro Vession 5395

Tested By Kanyakom 5.

k b Test started on 1812021 9:51:21 AM
i Test Completad On 872021 8:68:35 AM

‘Subsystom Communications Tast Pass
A Flow Test Skipped
Watet Flow Tesl Skipped
Gas Flows Test Sipred
RF Generator Test Skipoed
Camora Tast Siipped
Opies Test Pasy

Advanced Valve System Test ‘Skippet
Resalution Test Pass

Senskivlly Teot Pass

Procision Test

g

[Eubsystem Communicationt Teat F:

Page 1615

Date: September 13, 2021 5:50:41 PM
System ID: MY18010005
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Document Name: rnnmmanl‘s Test Report

[Spachication
Ae (186.980 nm) 460 [oe0.1 X 1
Se(ieetasnm)  [zAl0 1138 t
En@rssTem) Wm0 1976
Pb (220,358 n) 460 326 822

Wn (27810 nm) |
| (386.152 nm)

C @saagaom) |

IK (160.481 nm)

[Element Wavelength

s (188.980 o)

S0 {198,028 nmy) E1s0
En(@e0nm) (22400

Zn (213,857 om) =7a30

Cd (214.438 pm) z42210
[Po(@a03ssom) |
Ma@s7800m |
[CrgaTaiorm (210400

EErE

(398,762 nm) weo
Ba (483.408 nm) 2800
K (768481 )
C, [Pracialon Tast Pass SECREEE |
Ragial
Emmw.m.w [Spechication | Moaaured Vals % RSD
A2 (186,580 nm) Is:w B 1_.\1
'Se (196,026 nm) Tezea 138
[Zn (213857 nm) $150 062
{Pb (220,383 nm) 2260 d

Paga3ol§

September 13, 2021 5:60:41 PM
System ID: MY16010005
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Dacument Name: Irnxlmmunvs Test Report

€150 T04s 7
408 om) 5150 o4z
K (766.451 nm) <150 [u.ad 1

Roinl
Edoment Wavelength
[t s

55 (196,626 nm)
[0 (296200 nm)

0 (213,857 nvm)
[Cdmzaza nm)

Pt (220.353 nm)
Vin (357,610 nom)
Cr (267,716 nm)

Cu (324,754 n)
|AI{266.752 nm)

Ba (493,408 nm)

K (766451 rm)

Moasured Valus % RSD|
054 |
0.58 |
025
lo38

[Regoripatal s B Y ]
Tosta Fun - Cparator: Kanyakam S.
‘Subsystem Communicatons Test- Staned

Subsystem Communications Tes! Complated - Passed
Optcs Tost- Started

Stustar cpened - Pasied
Poak Intansity Radial mote 3082178.14 »
Shstar closed

Pask Intanaltyiclosed shutter) Radlel mode 85,00 - Passed
Shutter cpened - Passed

Optical Argon Ratio: Caloulated Valua = 2.65, Factory Vilua = 2.60
Peak Intonsity Axial mode 3182060.40 - Passed

Pagad el

Date: Seplember 13, 2021 6:50:41 PM
MY 16010005

Systom ID:
Page 26134
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General

Document Name:

Instrument's Test Report

SERRINESY ORI TR R0 20 SR TR
Aghen! §100/5110 SVDV ICP-OES

GBOIONGEO14A

MY16010008

75341983

5395

Kenyakom &.

OM¥2021 53348 PM
81372021 5:48:50 PM

Pass
Pass.
Pass
Pass.
Pass

Aduanced Vaiva System Tast Sipped
Resoluion Tost Stipped
Seralivity Test Stipped
Progisin Test Skipped

—
[RF Water Ficw{Limin}

[Camarn Water Ficw (Limin] | Water Iniel Tomparatire (-G
ED [1e 23,01

Page 16i4

Date: September 13, 2021 5:50:41 PM
System ID: MY16010005
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Document Name: Instrument’s Test Report

Fadieh-Axial lntansty Rati:(Fange 0-100] - 1.03 - Passed
Paak Msm»m oota 3416287,63 . Possed
Shutier closad - Passed

Optica Test Completed - Passed

Instrument Parformance- Started

Insirument Performance Compleled - Passed

Page 5ol &

Data: Seplember 13, 2021 §:50:41 PM
System ID: MY 16010005
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Document Name: ‘\nsummot's Tasl Reporl

[Makew |Aéi'w Flow

(Target Flow
2.00 |2.no
e SO oy
[RF Denerator Teat
[RF Powor Supply Test_ [Passed
C [RF Powar Bupply (V)
[RF Coaifsior Teel
G P
. S
[Whork Coll Cumant (A) 44873
[REFovwr Bupely Eil 19 [139
[Camara Test T ]
[Biack Cevei Test |Netse Test [Phota Response Test ]
| TS| L. e | I |
[oeeiten - B Pasa s ]

R

Page2otd

Date: ‘Seplember 13, 2021 5:50:41 PM
System 1D: MY16010005
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Document Name: Instrument's Test Report J

Perisiatic Pump - Passed

‘Subsystem Communications Teo: Compleled - Pansed

Air Flow- Started

Fan Specd(%) Alr Flow(tolaive speed) Status

;0% 11 -Pnnd

B80% 16 -

MFIMCWII‘H Passad

Water Flow- Started

grwmnwmm) 121
Wolot Fiow =114

Vin i Tomporaute o 23,01
RF Waler Flow(Limin) (eff) = 0.00
C ) jow Gompleled - Passed

Waler Flow
Gas Flows- Storied
Channe| Targe! Actual Prassure Fallure Status

Auxllary Gas 0.00 QOB NA NA - Passed
Auxitary Gas 2.00 2.00N/A NA - Pansad
Nebullzer Gas 0.00 0.070.00 NiA - Pagsed
07B .71 276,73 NIA - Passed
Plasma G B WA NA - Passed
Piumuﬁlx1l.m‘ 9 NA NJA - Passad
Makoup Gos 0.000.08 /A NiA - Passad
Makaup Ons 2.00 2.0 NA - Passed
Furga Gas D.70 0.JAN/A NiA - Passad

88;
ZZ

anlGll 3.703.70 NIA NiA - Pasied
ol flows ON: - Passed
NlC?’lnﬂnui flows OFF : - Pasted

Gas Fows Completed - Passed
RF Generalor- Started

RF generator terned o - Passad
RF ganerator tumed on - Passad
Gios Conirol = 0V - Passed
RF Power Supply - Sol Value = 150V, Actual Value = 130,33V - Passed
RF Oscliator Stertad - Passed
R Oncllsor gng-mry(MHz) 2562 , Warkooll Gumenl/Amps) = 44,87, RF Powar Supply
00
S oty opped - paasee
genaraior tumad off -

C\ Rl tuned ssed
* RF Ganaralor Complated - Passad
Camera Toat- Started

Black loval tesl - PASSED

Nosa tost - PASSED

Pheto rmsponse lest - PASSED
Gamera Teot Comaleted - Passed
Oplics Tos!- Started

Tust. View Mode Infonsites Status

LED OF

~Passed

PageJald
Date: Sepiember 13, 2021 5:50:41 PM
Systom [D: MY1€010005

Paga 2834

@ 2020 by Agllent Technologles Agllent CrossLab Compliance Services

Electronic Signature

Purpose

This signature page was created and published.because the ACE sign-off action was executed, which Is valld for the entire document,
Including attachments. The ACE sign-off is an elactronic signature that requires two distinc! identification components: unique usemame
and persanal password. The Agilent representative who has deliverad this service understands the meaning and legal status of an
electronic signature.As a lrained official operator, the. Agllent representative has a unique password and logon la access AGE and
electronically sign this document. (Other e-signatures cen be applied to this document using a Decument Content Management or ather
suitable method defined in your data access and control procedures.)

Details
Full Name of Signer: Kanyakorn Sukpathrajaram
- Logged On User Name:

Signature Craation Date:

phimprapha.jeeraphong@agilent.com
Septambar 13, 2021

Reason for Signature: Executed protocol and published this original version of document

Regulatory Disclaimer

This document provides a protocol to verity and record insirument configuration and evidance of proper operation. It hes been prepared from cur
intarpratation of applicabla regulations as well as industry bast practices. The documant is designed lo provide an Important component of a compll
compllance package. Validation depends upon many factors and use of this protacol alane does not assura complianca. Agilent Technologios makes no
promlses or reprasentations as to lis sufficlency for any specific regulatory program.

‘Warranty

Agllent Technofogles makes no waranty of any kind to this malerial, Including but not limied 10, the Implied warrantles or merchantablity and filness for
a particular purpose, Agilent Technologles shall not be llable for erors conteined herein or for incidental or consequential damages In conneclion with tha
fumnishing, performance, or use of this materal.

Date: Seplembaer 13, 2021 5:50:41 PM
Systom ID: MY 16010005
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Document Name:

Pummm‘s Test Report

|

Mmu Tgakte Started

jssmagite - Passed
iaking S lurplnme e up
Shutler cpened - sod

- Passs
Optics Test Completed - Plluﬂ

P.«lnmwwm;umnuo-mm
Passed
P_unmw(am ;mqn.mm mode 5545 - Passed
Shutier oponed
Optical Amﬂﬂm Mld Value = 2. Egn:um\lliuu 260

jo 300904739 -
Radial-Axial Intonaity Ratio:(Range D-*Dﬂ: - 1.01 - Passed
Peak Infensity I mode 326!
Shutlor closed

Pagadold

Date:
System ID:

Soplombar 13, 2021 5:50:41 PM

MY 18010005
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Usor Name: phimpraphajeeraphong
Hostname: ASBKKWX328

DGHW 5100 ICPOES ALS b8Sap21 Transaction log :

Prin Oato: Septembar 13, 2021 5t

System Id: MY16010005.
A4 PH

Time & Transsetlon  Activity Typs of Transaction Optianal Informaticn
State Pectormad :
Soptamber 8, 2021 6:49:50 At SesslonCreated  Seaslon. - Hone
A : -
Septembar 6, 2021 B:49:50 Start Configuration  Session Honw
]
Septembar 8, 2021 8:40:50 Auil Entement Licansing snr 1s FioldEnginoer and
A <aes nct reguiro 90 unlock
coce
Septambes 9, 2021 5:07:00 Audlt Eqploaded Seasion EQF detalls for primary
" A tachnigua [Es] -
Fils pat:
[PretocolPacksiEsCanfigurenl
ora/12 S0/E=.02.50,egp).
EQP Flio Neme:
[E8.02.50.8¢]. EQP Name:
[AgilentRecommended)
Sepismber 8, 2021 B07:41 End Configuation  Sesslan Hone
A
‘Soplombor 8, 2021 50718 Stad Qualfication  Sestlon oa
A
Septomber B, 2121 S:0T:15 Starl Execution Preparatian : 5100 SVDV: Hone
0 Qualiative Tost - No selpoints
assodmted
Soptomvor B, 2021 €:34:35 End Exscution Proparolian ; 5100 SVOV: Run Court: 1
AN Quakistrve Tost - No selpeirts
associated
Septomber B, 2021 9:34:39 Start Exscution Instrument Tosts : 6100 SVDV:  None
4 M Qualiintve TesL- No solpoints
C et
Septemier B, 2021 85127 End Exocuion Insument Tosis : 5100 SVDV:  Run Count s 1
AN Quatiative Tes. - No selpoints
nssoclated
Pagei/3
Date: September 13, 2021 8:80:41 PM
Systom ID: MY 16010005
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Usor Keme: phimpraphs, System I MY 16010005
Hostname: ASEKKWX128 Pl Date: Suptember 13, 2021 5:50:44 PN
ALS 0880pzt
Tme .o Tanmdien  Activity Type of Transaction Optionsl information
sute Performed
Soplerbor 8, 2021 55130 Siat Exsaution [ — Hane
AM Autosampler 1 - SPS4:
Guakisiva Test - No seipoints
-
Septomber 8, 2021 6:5136 End Exvaution Audosamgler Operation : Fun Gaunt: 1
m Autosarpler 1 - 8PS4:
Qushtive Toat - No sespoints
susoclatnd
Septerbor 8, 2021 65138 End Quelfcaton  Session oa
{' N e
- Seplamber, 2021 05138 Sart Roporting Sonsion Norw
A
Septamber 8, 2021 At hosClosed  Session None
165540 AM
Septermber 13,2021 At Acsastared  Session tone
50126 PM
Soptormbor 13,2021 At SessorRaioded Sesion Hore
50126 PM
‘Seplember 13, 2021 San CQuaification Sassion oa
501:28 PM
Sopterbor 13,2021 Audi Ruporting Sansion Repert Genraisd
S4T58 PM Confate

IR e St AV

Poge 213

Date;
System

©

September 13, 2021 B:50:41 PM
0: MY18010005
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Metrological Center
SC 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
Websile : www.scieco.co.th E-Mail - calibrate@scg co.th

CEMENT-BULDNG MATERALY

Certificate No. T220730 Page | of 6

Certificate of Calibration

Equipment : HEATING BLOCK

Manufacturer ¢ Environmental Express

Model : SC196 reviewsy ... 1athaparn.C...
Serial No. 1 6974CECW3285 APPROVED BY '§ﬁm /“’”"
Customer Code ¢ BKK_EL0054 NEXT CAL. DATE 3[7.."![&.‘2,._

ID No. T5306A3

Customer

ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd., Khwacng Phatthanakan,

Khet Suan Luang, Bangkok 10250

Customer Location Acid Digestion Lab

Date of Receipt : 30 March 2022
Calibrated By H Watfharapon Sangtong (Technician )
Approved By £ ! Sujjar Naknakred (Site Calibration Manager )

Date of Issue : A2APR 22

The uncertainties are for a confidence probability of approximately 95%,

This Certificate s issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratery and its traceabllity to recegnized national

stand;

lards and to the units of realized at the

P g national standard laboratory. This certificate may

not be reproduced other than in full except with the prior written approval of the Metrological Center,

EM-L12109730-05-57

®lsca.

© 2020 by Agilent Technologles

User Name: System K: MY16010005

Hostname: ASBKKWX328 Print Date: Septambaer 13, 2021 £:50:44 PM

OQHW 5130 ICPOES ALS D234p1 Transaction log ©

Time v ' Transaction  Activity Type of Transaction ‘Optienal Information

State Performsd
T ‘Seprember 13, 2021 Audy Reporting Seasion « ‘Report Signed : Cerlificate
SARITPM POF Name: OOHW 5100
S ICPOES ALS

085ep21,20210813_Cerificn
te_t.pet
User Nama:
phimprapta Jestaphorg@agt
ent.com
Full Nama of Signer:
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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
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No. T220730 Page 20f 6
Calibration Report

Equipment : HEATING BLOCK

Date of Calibration 1 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 :

- This equipment was calibrated by insert nine standard thermocouples type T into its chamber |, the other one
standard thermocouples type T use for ambient temp . The calib
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,

was done in "

2. Reference Standard Instrument ©
Instrunent Model Instrument No. Certificate No. Due Date
i TYPET TN221-TN230 T210008 08 June 2022
TC TYPET TN231-TN240 T210008 08 June 2022
DATA LOGGER ~ 34970A Ti49 T210008 08 June 2022

-

This certificate is traceable to
National Institute of Metrology ( Thailand ) through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244.)
Condition of calibrated item : good

Equipment Description :

ol

Time Constant 2 Hour _ 25 Minue At_ 95 °C
Fresh Air Damper D Open DMin I:i Medium I:l Max
[Cciose
[XINot Available

Adjustment :

() without adjustment ( X ) after adjustment

Approved By..

FM-L13 108/30-05.-57

Agllent CrossLab Compliance Services
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Metrological Center
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Metrological Center

c SCI ECO Services Company Limited
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Certificate No.  T220730
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Page

Calibration Report

FRONT CONTROL

Approved By, t

Metrological Center

SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

Telephone : +66 2 586 5792-4

Website | www.scieco.co.th E-Mail ; calibrate@scg.
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Fax : +66 2 586 5109

co.th

Certificate No.  T220730

Calibration Report

Page dof 6

Measurement Results
Calibration Point Average Standard Reuding at ench position ('C )
R1 Holel-Hole6| TN221 TN222 TN223 TN224 TN225 TN226
CAL POINT Max 93.60 93,82 94,05 94.20 94.36 54.26
95 Min 93.07 93.26 9351 93.66 9152 93.71
Average 9333 93.54 93.78 93.93 94.09 9398
R2 Hole7-Holel2| TN227 TN228 ‘TN229 TN230 TN231 TN232
[ 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 94.52 94.36 94.26 94.54 94.72
R3 Holel3-Holel8| TN233 TN234 TN235 TN236 TN237 TN238
Max 95.03 9454 9478 94,54 95.06 94.73
Min 9446 9398 94,20 94.28 9449 94.18
Average 9474 9426 9449 94.56 9478 64,45
R4 Holel9-Hole2d| TN239 TN240 TN221 ‘TN222 TN223 TN224
Max 94 89 94.82 95.73 9585 95.73 96,10
Min 9433 94.26 95.51 9562 95.51 5,85
Averuge 94.61 94.54 95.62 95.73 95.62 95,97
RS Hole25-Hole30| TN22§ TN226 TN227T TN228 TN229 TN230
Max 9628 96,39 96,37 96.54 96.19 96.04
Min 96.01 496,10 96,02 95.20 95,89 9571
Average 96.15 96.24 96.20 9637 96.04 95.88
R6 Holed1-Holed6| TN231 TN232 TN233 TN234 ‘TN235 TN236
Max 9654 9697 97.03 9648 96.33 9576
Min 96.53 96,65 96.71 96,08 95.98 9543
Averige 96.68 96.81 96,87 9628 96,16 95.60
R7 Holed7-Holed2| TN237 TN238 TN239 TN240 TN221 ‘TN222
Max 96,46 96.15 96.19 96,06 96,95 97.09
Min 96.13 9584 9585 95.72 96,64 96.78
Average 6,30 9599 96.02 95.89 96,80 9693
R Holed3-Holeds| TN223 TN224 TN225 TN226 TN227 TN228
Max 96,91 96.58 96.13 96.19 96.34 9619
Min 96,55 9621 95.80 95.87 96.03 95,88
Aversge 96.73 96,40 95.96 96.03 96.18 96.03
Approved By, ﬁ:

FM-L13 108/30-05-57

Metrological Center

@ S c G SCI ECO Services Company Limited
33/2 Moo 3, T Banpa, A Kaengkhoi, Saraburi 18110

CEMENT: BURTNG MATERIALS

Telephone : +66 2 586 5792-4 Fax :
Website . www.scieco.co.th

+66 2 586 5109

E-Mail : calibrate@scg.co th

Cerlificate No.  T2:

20730
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Calibration Report

Measurement Results
Calibration Point Average Standard Reading at each position {c)

1 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 10445 104.98 10514 10520
Average 104.31 104.46 104.62 105.15 10531 105.33

R2 Hole7-Holel2| TN227 TN228 TN229 TN230 TN231 ‘TN232
Max 105.55 105.73 105.65 105.84 105,97 106.07

Min 105.28 105.43 105,35 10552 105,68 105.83

Average 105.42 105.58 10550 105.68 105.82 105.95

R3 Holel3-Holel8| TN233 | TN234 | TN235 | TN236 | TN237 | TN238
Max 106.14 106.06 105.81 106.05 105.81 105.87

Min 105.85 10581 105.55 105.80 105,53 105.64

Avernge 106,00 10594 105.68 105.92 105.67 10575

R4 Holel9-Hole24| TN239 TN240 TN221 TN222 TN223 TN224
Max 10586 10560 104.44 104.51 10428 10478

Min 105.61 105.37 104.27 104.35 104.12 104.61

Average 105.74 105,48 10435 104.43 104.20 104.69

RS Hole25-Hole30| TN22§ TN226 | TN227 | TN228 | TN229 | TN230
Max 104.94 104.93 104.97 105.08 104.68 104.69

Min 104.77 104.75 104.76 104.50 104.51 10449

Averuge 104.85 104,54 104.86 104.99 104.60 104.59
R6 Holed1-Holed6| TN231 TN232 TN233 TN234 TN235 TN236
Max 105.44 105.45 105.61 104.95 104.54 104.42

Min 108.27 105.27 105,44 104.76 104.66 104.25

Average 105.36 105.36 105.53 104.86 104.75 104.33

R7 Holed7-Holed2| TN237 ‘TN238 TN239 TN240 TN221 TN222
Max 105.17 104.70 104.59 104.51 105.22 105.53

Min 105.00 104.53 10441 104.35 105.04 105.37

Average 105.08 104,62 104.50 104.43 105.13 10545
RS Holed3-loled8| TN223 TN224 ‘TN225 TN224 TN227 TN228
Max 10561 105.45 105.10 104.77 104.87 105.02

Min 10544 105.28 104.92 104.60 104.70 104.85

Avernge 10553 105.37 105.01 104.69 104.79 104.93

Approved By, % 2

FM-L13 108/30-05-57

Certificate No, T220730

Calibration Report

Measurcment Results:

Page 5 of 6

HEATING BLOCK Temperature Distribution
Reading (°C )
Setting ((C) Stability (+7C ) Uncertainty (+°C )
Min , Max Average
100.0 1000, 100.4 100.1 029 083
105.0 105.0, 1054 105.1 0.20 .79

* The guoted uncertxinly exclude ™ uniformity *

The ealibration result apply only the above calibeuted item.

“Thie resull of test was found aceurate us shown on date and place of test valy

The reponied expanded uncertainty s bused o 3 standard wneenainty raultiplied by a coverage factor k which for o t-disinibulion, providing

a level of conlidence of epproximately 95 %

Approved By.

FM-L13 108/30-05.57
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Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.
Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100
Bangkok Tel: +668 9205 6851 , +669 8247 2360

Website : www.scleco.co.th

NSC.TISI-TIS 17025
CALIBRATION 0244

E-Mail : calibrate@scg.co.th

Certificate No.T211009

Equipment :
Manufacturer D
Model 5
Serial No. :

Customer Code H
1D No. 1
Customer :

Customer Location :
Date of Receipt H
Calibrated By :
Approved By :

Date of Issue

Page 1 of 4

Certificate of Calibration

Chamber (Cold Room)

KOLDTECH

KM 320 REVIEW BY ...
TBN-1012061/05 APPROVED BY .
BKK_EN0167 NEXT CAL. DATE 2.....
T2463A3

ALS Laboratory Group (Thailand) Co.,Ltd.

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

Laboratory

6 May 2021

Watcharapon Songthong (Technician )

M_J Boonchai Suriyawong (Site Calibration Manager)

o 20Maan

The uncertainties are for a confidence probability of approximately 95%.

This Certificate is issued in

Scheme which has assessed the measurement capability of the

4 with the conditions of ditati

granted by the Thai Laboratory Accreditation
ratory and its y to 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.

@ISCG

FM-L14 117/01-02-64

Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A Kaengkhol, Saraburi 18110, Thailand THCIaLI e

CALIRATION 0244

@/SCG

Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

NSC.TISI-TIS 17026
CALIBRATION 0244

Certificate No, T211009

Calibration Report

Equipment : Chamber (Cold Room)

Date of Calibration : 18 May 2021

Environment : Temperature : 234-24.9 °C
Line Voltage :  2214-230.2 V
Relative Humidity : 55-65 %RH

Page 2 of 4

Condition of this results of calibration :

1. Thisequipment was calibrated by insert 16 standard thermocouples type T into its chamber |, the other one

standard thermocouples type T use for ambient

. The calibi

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.
TC TYPET TNI161-TN170
TC TYPET TNI71-TN180
DATALOGGER  34970A T149

w

This certificate is traceable to :

Certificate No,
T210009
T210009
T210009

was done in according

Due Date
8 January 2022
January 2022
8 January 2022

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

s

. Condition of calibrated item : good
Equipment Description :
Time Constant 1 Hour g
Fresh Air Damper  [_] Open [ IMin
DClnse

[X]Not Available

Minute At 3
] Medium

»

Adjustment :
( X) without adjustment (

e
Max

) after adjustment

Approved By, % :

@®ISCG

33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110, Thailand.

Metrological Center
SCI ECO Services Company Limited

FM-L15 117/15-05-63

HSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T211009

Page 3 of 4

Calibration Report

3A
-
14A
C=Centre, F=CentreofFace, A=Comer, E = Centre of Edge
1IC = TNI161 12F = TNI72|
2A = TNI162 13A = TN173
3A = TNI63 14A = TN174
4F = TNI64 15F = TNI75
5A = TNI65 16E = TN176
6A = TNI66
7F = TNI167
8F = TNI168
9A = TNI69
10A = TNI70
1IF = TNITI

$ ; .
Approved By,

FM-L15117/15-05-63

Certificate No. T211009

Calibration Report

Measurement Results

Page 4 of 4

Average Standard Reading at ea

ch pasition ('C )

Calibration Point _[TN161[TN162] TN163] TN164] TN165 [TN16qTNI67] TN168[TNI69]TNI70
3 323 | 338 | 323 | 341 [ 336 | 32| 351 | 30 | 329 | 350
TN171TN172) TN173| TN174 | TN175 [TN17¢

3.36 | 3.8 3.52

3.22 3.28 331

Chamber (Cold Room) Temperature Distribution
. Reading ('C) % . . . | Coversge
Setting ('C) Min, Max | Average Average ( C) | Stability (+ C) | Uniformity ( C) [Uncertainty (+ C -,
30 27,34 30 334 1.00 110 146 2.00

* The Acuoted uncertainty exclude "uniformity"
The calibration result apply only the above calibrated item.
The result of test was found accurate as shown on date and place of test only.

The reported cxpanded 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 Byﬂﬂ_—.

FM-L15 117/15-05-63
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Agllent CrossLab Compllance Services

Agilent

Cro._sleab

Agilent CrossLab Compliance

Qualification Type:

System ID:

EQP Name:

EQP Ravision:

EQP Publish Date:

ICPMS-0Q

JP15471169

AgllentRecommended

ICPMS.02.50

March 2020

Date: September 30, 2021 4:07:18 PM
Report Type: Report
Org. Name: ALS Laboratory Group ( Thalland) Ce. Ltd,
Org. Location: 104 Phallanakarn 40, Suan Luang, Bangkok 10250,
REVIENEY . ;17‘ 8 L‘“ h
APPROVED BY . MF“’
NEXT CAL DaTE 23 Mlarch o2
Date: Seplember 30, 2021 4.07:18 PM
System ID: JP154T1168

12021 by Agllent Technologles

Test Summary

Purpose

Page 1/34

Agllent GrossLab Compllance Services.

This section includes a status for each scheduled test and the overall qualification. For each tast that is run, (1) he status s
automaticaliy determined based on pre-defined limlts, and (2) the total number of times the test was run is displayed, For detalled
results and specifications for a test, refer to the test results in this EQR.

Details
Test

Autcsampler Check : SPS4

Integrated Sample Introduction System (1SIS) Check : 18183

Autotune : GB40IA

Background (No Gas Mode) : GB403A

Background (Gas Modes) : GB403A

20-Minute Stability (No Gas Mode) : G8403A

Runs
Pass 1
Pass 1
Pass 1
Pass. 1
Pass. 1
Pass. 1

Overall Qualification Status

Pass.
Dets! Seplomber 30, 2621 4:07:18 PM
System ID: JP15471169

Page 3 /34

@]

©2021 by Agllent Technologies

Table of Contents

Agilent CrossLab Compllance Services

Section Page
Caver 1
Table of Contents 2
Tesl Summeary 3
Servica Dstails. 4
Instrument Detalls 5
Celeulation Formulas 7
Protocol Detalls. 8
Tests 9
Autosampler Chack : SPS4. ]
Integrated Sample Introduction System (ISIS) Chack : 1SIS3 10
Autotune : GB403A 1"
Background (No Ges Mode) ;| GB403A 13
Background {Gas Modas) : GB403A 1
20-Minute Stabilly (No Gas Mode) : GB403A 18
Declaration of Change Cantrol 16
Attachmants. 17
Electronic Signature 3
Transaction Logs 32
Date: Seplembar 30, 2021 4.07:18 PM
Systom I0; IPA54T1160
Page 2134
©2021 by Aglient Technologhes. Agilent CrossLab Compliance Services

Service Details
Purpose
This section includes local conlact and delivery details for this service.

General Details

Service Order No./Request: 8004837154

EQP Name: AgileniRecommended

EQP Revislon: ICPMS.02.50

Report Type: Report

Organization Datails

Name: ALS Laboratory Group ( Thalland) Ca. Ltd.
Localion: . 104 Phattanakam 40, Suan Luang, Bangkok 10250.
Local Contact Detalls

Name: Chatchanai Komarakul,

Jab Title: Manager

Qualification Location: Laboratory

QOperator Details

Name: Panthap Kurasathain

Job Title: Field Service Emgineer.

Data Acquisition Details

Acquisition Software Name: MassHunter

Acquisiion Software Revision: C.01.04

Customer Data System (CDS): IepMs: MassHunler

Dats: Seplamber 30, 2021 4:07:16 PM

System ID: JP15471168

Poge 4134



©2021 by Agilent Technologies Agilent CrossLab Compliance Services © 2021 by Agllent Technologles Agllent CressLab Compllance Services

Instrument Details Chiert
Manufacturer Agilent Technologios
Purpose
This saction describes the as found system configuration. Nams Chiter
B Model Numbar Gazg2A
Details
Serial Number 3U1610713
ICP-MS 1
Manufacturer ‘Agilant Technalogies
Name 7800
Model Number GB403A
Installed Optians #100H: Standard Package with Hydrogen option
Datactor Type sQ
C Nebutizor Mira Mist (G3161) G
Spray Chamber Quartz
Terch Quartz
Sampling Cone Ni
Skimmer Cone Ni
Serial Number JP15471188
Firmware Revision C.01.04
1SS 1
Manufacturer Agllent Technologies
Name 15153
Madel Number G8411A
Type Peristallic pump system
C
C Sarial Number JP18510227
Autosampler 1
Manufacturer Agllent Technologies
Name SPS4
Model Number GB410A
Serial Numbsr AU15430722
Data: September 30, 2021 4:07:18 PM Date: September 30, 2021 40718 PM
System ID: JP184T1169 System ID: JPI5AT11E9
Page 5/54 Poge 6134
©2021 by Aglient Technologies Aghlent CrossLab Compliance Services ©2021 by Agllent Technalogles Agilent CrossLab Compliance Services
Calculation Formulas Protocol Details
Purpose Purpose
This section includes calculation farmulas for all available lests. Depending upon which tests are scheduled, all or some apply to your This section lsts the revisians for all test units used in this report. For complete test-specific and high-aval change details, refer to the
qualification, Revision History document.
Test Revision Test
For a description of calculations for ICP-MS tests performed by the MassHunter software, refer 1o the MassHunter application and ICPMS.02.50 20-Minule Stability (Mo Gas Mode)
documentation,
ICPMS.02.50 Autosampler Check
ICPMS.02.50 Autotune
ICPMS.02,50 Background (Gas Modas)
ICPMS.02.50 Background (No Gas Moda)
C C‘ ICPMS,02.50 Integrated Sample Intreduction System (ISIS) Check

Date: September 30, 2021 4:07:18 PM Date: ‘Seplember 30, 2021 4:07:18 PM
System 1D: JP1S4T1169 System ID: JP1B4T1168

Page 7134 Page B/34



©2021 by Agllent Technologles

Autosampler Check

Purpose

Agllent CrossLab Comphiance Services

This test demonstrates that the autosampler module is correctly Installed and connected. [t does not test module performance,

Setpoint
Resulis
Observed Result Expecled Result  Status

Criteria

After the self test, is probe in the home position? Yos ' \ {Pass TR
|
As commanded, is the probe positioned at vial 27 fyes { s |
Saetpoint Status: Pass : - h Runs:| ‘\-
Overall Aulosampler Check Test Status
Pass : T 1
Date: Seplember 30, 2021 £07:18 PM
System 1D: IP15471168
Page9/34

©2021 by Aglient Technologles

Autotune

Purpose

Agllent CrossLab Compllance Services

This test uses traceable checkout standards to run a software-execuled autotune in ll modes. The tune repart provides values for
peak width, mass axls, sensilivity, oxide specles, and doubly-charged spacles tests.

© 2021 by Agilent Technologles

Integrated Sample Introduction System (ISIS) Check

Purpose
This test demanstrates thal the 1SIS module is correctly installed and connecled. It does nat test module performance.

Agilent CrossLab Complfance Services

Setpoint
Reaults Obsarved Result  Expected Result  Status
Criteria

As commanded, doas the pump rotate? ven Pass

N
i y &

As commanded, do the valves laad and inject? Ives ‘ |Pass
I

Satpoint Status: |Pass B o ) i Runs:{1

Overall Integrated Sample Introduction Systam (IS1S) Chack Test Status
- —

Setpoint
Rasults

Peakwidth Mass 7
Agilent Recommanded:

Status:

Paakwidth Mass 89
Agllent Recommended:

Status:

Peakwidth Mass 205
Agilent Recommendad:

Status:

Mass Axis 7
Agilent Recommended:

Status:

Mass Axis 89
Agilent Recommended:

Status:

Mass Axis 205
Agltant Recommended:

Status:

Date: September 30, 2021 4:07:18 PM
System ID: JP15471169

Page 11134

Pass
Date: Seplember 30, 2021 407,18 PW
Systom 1D; JPSAT1168

Page 10134

©2021 by Agilent Technologles

Mass 7 Sensilivity No Gas.
Agllent Recommended:
Status:

Mass 89 Sensitivily No Gas
Agilent Recommended:
Status:

Mass 205 Sensitivity No Gas

Agllent Recommended:
Stalus:

Mass 58 Sensitivity He

Agllenl Recommended:
Status:

112027 | Mepsippm

Mass 89 Sensilivity H2
Agilent Recommended:
Status:

Qxide Ratio 166/140
Agilent Recommended:
Status:

Doubly Charged Species Ratio 70/140
Agilent Recommended:
Status!

Setpoint Status: Pass

Overall Autotune Test Status

| Runs:[1

Agilent CrossLab Compllance Services

Pass |
Date: Seplember 30, 2021 4:07:18 PM
System ID; JP15471169

Page 12/34
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Background (No Gas Mode)

Purpose

Aglient CrossLab Complianca Services

This test examines the background of the ICP-MS In no gas mode by monitoring lons during & blank run.

Setpoint

Cenditlons

Masses: 7 |Amu
189 'I AMU
1205 JAMU

Measurements and Results
Massas (AMU):

Measured Valua:

Agilent Recommended:
Stalus:

Setpoint Status:

Ovaerall Background (No Gas Moda) Test Statu:

Pass |
Date: Seplamber 30, 2021 407:18 PM
System 1D: JP15471168
Page 13134
2021 by Agllent Technolegles Agilent CrossLab Compliance Services
20-Minute Stability (No Gas Mode)
Purpose

This test monitors the abundance of lons present in the checkout slandard over a 20-minute period to verify that the signal is stable.
The %RSD of tha abundance of given ions is calculated internally by the software and compared 1o the limit

Setpoint

Conditions

Mode: Spectrum

I
Masses: !7'9 5935—?4;—2;5_' e
Intagration Time: S B
Peak Pattern: 3
Repetitions: 20 1
Sweeps/Replicates: 00

Measurements and Results
Masses (AMU):

Stabikty RSD:

Agllent Recommanded:
Status:

1 Runs:f1 j

Setpoint Status: {Pass

Overall 20-Minute Stability (No Gas Mode) Test Status

Pass
Date: Septembar 30, 2021 4:07:18 PM
System ID: JP1S4TI168

Poge 15134

© 2021 by Aglient Technologles

Background (Gas Mode)
Purpose
This test examinas the background of the ICP-MS In the various gas modes by monitoring lons during a blank run,

Agllent CrossLab Compliance Services

Setpoint Gas Mode: ii:iu'ilum
Conditions

Mass: 78
Integration Tine: 1
Cycles:

Measurements and Results
Mass (AMU): !
Messured Value: y
Agllant Recommended:
Slatus:

“lamu

! sec

Setpaint Status: lPass - b Runs: 1 |

Setpoint Gas Mode:

Conditions
Mass:
Integration Time:
Cydlas:

Measurements and Rosults
Mass (AMU):

Measured Value:

Agllent Recommended:
Status:

Satpoint Status: IPass Runs:[1

Overall Background (Gas Mods) Test Status

RS

Pass i
Date: Seplember 30, 2021 4:07:18 PM
System ID: JP15471169

Page 14/34

©2021 by Agilent Technologles Agilent CrossLab Compllance Services

Declaration of Change Control

This document is under change control, Revision histary ls maintained and printed on each document. Access lo the mastsr
dacuments is limited to process owners. Documents receive periodic review and cannot be assigned an evergreen status,  The
qualification performed according to this document refers anly to the hardware/scftware configuration in place al the time of the

Aglient T g that change ba in place In order to
maintain the validation process. Any changes to the analytical or computer hardware or seftware musi be clearly specified. A
change managament system provides a means for datermining the degree of requalification required according to the extent of the
changes made. All details of the changes must be theroughly recorded and documented, together with delalls of completed tests and
thelr results, Note: - is the customer's L

Date: Seplember 30, 2021 407:18 PM
Systom ID: JPIBATI169

Page 16134



©2021 by Agllent Technologies Agilent CrossLab Compliance Services
Attachments

Tralning requirements note: The delivery engineer attaches an ACE technique-spocif ining certificate to the

Qualification Report (EQR), Obtaining ACE technique-specific certification Includes pre-requisite rainings for Data Integrity, General
Compliance topics (GMP, GLP, ALCOA, etz.), hardware and softv and the ACE technique itself. The one

certificate encompasses all pre-raquisite trainings as documented in the Agilent Learning Management System called Success
Factors,

Location Catagory Documant Name Page
EQR Ganeral Certificate of System Quallfication 18
EQR General Operator's training certificate and qualifications 18
EQR General Certificate of Qualification fer ACE 20
EQR General Certificate of Qualification for ACE 21
EQR General Tune reporls 22
EQR General Test Report 25
EQR Gaeneral Test Repart 27
EQR General Test Report 28
Date: Soplember 30, 2021 4:07:18 FM
System ID: JP15471160
Page 17134
©2021 by Agllent Technologles. Agllent CrossLab Compliance Sarvices
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