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right solutions.
right partner.

Freq. Calibrate

Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal
(Months)
Stack (CEMs)  |Carbon Monoxide Analyzer , System calibrat - - - -
Stack (CEMs)  [Oxides of Nitrogen Analyzer , System calibrat - - -
Stack (CEMs)  |Sulfur Dioxide Analyzer , System calibrati - - -
Stack Total Suspended Particulate Console Control Unit BKK_FS0468 13-Jul-23 13-Jan-24 6
Stack Total Suspended Particulate Flue gas Analyzer RYG_FS0465 23-Jan-23 23-Jan-24 12
Stack Total Suspended Particulate Digital Balance RYG_EN0003 1-Mar-23 1-Mar-24 12
Ambient Nitrogen Dioxide NO, Analyzer RYG_F50457 1-Jul-23 1-Jan-24 6
Ambient Nitrogen Dioxide NGO, Analyzer BKK_FS1064 1-Jul-23 1-Jan-24 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0255 1-Jul-23 1-Jan-24 6
Ambient Sulfur Dioxide SO, Analyzer RYG_FS0456 2-Jul-23 2-Jan-24 6
Ambient Sulfur Dioxide SO, Analyzer RYG_F50454 2-Jul-23 2-Jan-24 6
Ambient Sulfur Dioxide SO, Analyzer RYG_F50254 2-Jul-23 2-Jan-24 6
Ambient Particulate Matter (PM-10) High Volume RYG_FS0667 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_F50666 On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_FS0191 On site Calibration
Ambient Particulate Matter (PM-10) Digital Balance RYG_EN0001 1-Mar-23 1-Mar-24 12
Ambient Total Suspended Particulate High Volume RYG_F50661 - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_F50662 - On site Calibration
Ambient Total Suspended Particulate High Velume RYG_FS0181 - - On site Calibration
Ambient Total Suspended Particulate Digital Balance RYG_ENO0O1 1-Mar-23 1-Mar-24 12
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direct] RYG_FS0328 18-Aug-23 18-Feb-25 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direct] RYG_F50413 10-Feb-23 10-Aug-24 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direct| BKK_F50143 5-Jan-23 5-Jul-24 18
Noise Leq 24 hrs Sound Calibrator RYG_F50496 17-Jan-23 17-Jan-24 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0620 20-Oct-22 20-Oct-23 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0621 20-Oct-22 20-Oct-23 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0619 20-Oct-22 20-Oct-23 12
Noise Leg 8 hrs Sound Calibrator RYG_Fs0213 26-Jan-23 26-Jan-24 12
Noise Leg 8 hrs Sound Level Meter RYG_FS0007 13-Jan-23 13-Jan-24 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0012 16-Dec-22 16-Dec-23 12
Noise Leqg 8 hrs Sound Level Meter RYG_FS0616 12-Oct-22 12-Oct-23 12
Noise Leg 8 hrs Sound Calibrator RYG_FS0213 26-Jan-23 26-Jan-24 12
Noise Leqg 8 hrs Sound Level Meter RYG_FS0386 19-Oct-23 19-Oct-24 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0384 19-Oct-23 19-Oct-24 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0381 19-Oct-23 19-Oct-24 12
Rayong Lab  |pH at 25 °C pH meter RYG_EN0183 27-Feb-23 27-Feb-24 12
Rayong Lab  |BOD DO meter with Sensor RYG_EN0032 24-Jul-23 24-Jan-25 18
Rayong Lab BOD Incubator RYG_ENO154 29-May-23 29-Nov-24 18
Rayong Lab  |COD Spectrophotometer RYG_ENQ037 27-Sep-22 27-Mar-24 18
Rayong Lab  |Temperature Digital Thermometer RYG_F50568 12-Apr-23 12-Apr-24 12
Rayong Lab  [Temperature Digital Termometer RYG_FS0571 10-Oct-23 10-Oct-24 12
Rayong Lab  |Total Suspended Sclids Electronic Balance RYG_EN0002 1-Mar-23 1-Mar-24 12
Rayong Lab  [Total Suspended Solids Hot Air Oven RYG_EN0010 20-Oct-22 20-Apr-24 18
Rayong Lab  [Total Dissolved Solids 180°C Electronic Balance RYG_EN0002 1-Mar-23 1-Mar-24 12
Rayong Lab  [Total Dissolved Solids 180°C Hot Air Oven RYG_EN0010 20-Oct-22 20-Apr-24 18
Rayong Lab  |Oil & Grease Electronic Balance RYG_EN0002 1-Mar-23 1-Mar-24 12
Rayong Lab  |Oil & Grease Hot Air Oven RYG_ENO006 20-Oct-22 20-Apr-24 18
Rayong Lab  |Oil & Grease Water Bath RYG_EN0061 20-Oct-22 20-Apr-24 18
Rayong Lab  |Nitrate Spectrophotometer RYG_EN0037 27-Sep-22 27-Mar-24 18
Rayong Lab  |Dissolved Oxygen Chamber (Cold Room) RYG_EN0184 25-Jan-23 25-Jul-24 18
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Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal
(Months)
Water Lab  |Chloroform Gas Chromatography (MSO BKK_EN0059 21-Jun-22 21-Dec-23 18
Water Lab Bromoform Gas Chromatography (MSO BKK_EN0059 21-Jun-22 21-Dec-23 18
Water Lab  |Dibromochloromethane Gas Chromatography (MSH BKK_EN0059 21-Jun-22 21-Dec-23 18
Water Lab Total Trihalomethanes Gas Chromatography (MSO BKK_EN0059 21-Jun-22 21-Dec-23 18
Water Lab  |Bromodichloromethane Gas Chromatography (MS[] BKK_EN0059 21-Jun-22 21-Dec-23 18
Water Lab Total Trihalomethanes Gas Chromatography (MS[] BKK_EN0059 21-Jun-22 21-Dec-23 18
Water Lab  |Calcium ICP-OES BKK_ELQOQ37 20-Mar-23 19-Sep-24 18
Water Lab  |Calcium Hot Block BKK_EL0054 22-Sep-23 22-Mar-25 18
Water Lab  |Calcium Chamber (Cold Room)} | BKK_ENO0167 30-Jun-22 30-Dec-23 18
Water Lab Magnesium ICP-OES BKK_EL0037 20-Mar-23 19-5ep-24 18
Water Lab  [Magnesium Hot Black BKK_EL0054 22-Sep-23 22-Mar-25 18
Water Lab Magnesium Chamber (Cold Room) BKK_ENO167 30-Jun-22 30-Dec-23 18
Water Lab  [SAR ICP-OES BKK_EL0037 20-Mar-23 19-5ep-24 18
Water Lab SAR Hot Block BKK_EL0O054 22-5ep-23 22-Mar-25 18
Water Lab  |SAR Chamber (Cold Room) | BKK_EN0O167 30-Jun-22 30-Dec-23 18
Rayong Lab  [Conductivity Conductivity meter RYG_EN0029 4-Sep-23 4-Mar-25 18
Rayong Lab  |Total Kjeldahl Nitrogen Block Digestion Unit RYG_EN0188 15-Mar-23 15-Mar-24 12
Rayong Lab  [Total Kjeldahl Nitrogen pH Meter RYG_EN0152 22-Dec-22 22-Dec-23 12
Water Lab Iron ICP-MS BKK_EL0026 12-Jun-23 11-Jun-24 12
Water Lab  |lron Hot Block BKK_EL0054 22-Sep-23 22-Mar-25 18
Water Lab  |lron Chamber (Cold Room) | BKK_ENO167 30-Jun-22 30-Dec-23 18
Water Lab  [Copper ICP-MS BKK_EL0026 12-Jun-23 11-Jun-24 12
Water Lab Copper Hot Block BKK_EL0054 22-5ep-23 22-Mar-25 18
Water Lab Copper Chamber (Cold Room) BKK_ENO167 30-Jun-22 30-Dec-23 18
Water Lab  [Zinc ICP-MS BKK_EL0026 12-Jun-23 11-Jun-24 12
Water Lab  [Zinc Hot Block BKK_ELCO54 22-5ep-23 22-Mar-25 18
Water Lab  [Zinc Chamber (Cold Room) | BKK_EN0167 30-Jun-22 30-Dec-23 18
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Lot No.

Lot tio. 20115864-1 ALS
ALS, SYSTEM CALIBRATION BIAS AND DRIFT DATA
ANALYZER CALIBRATION DATA
1 General Elactric Intsmational Ca,, Inc. ' HRSG #1
G e e - st~ o
Dats : 02Dsc 23 . .
O3 ANALYZER
03 ANALYZER P Bpan (%) :
Model : _ TELEDYNE AP 200EH Barial No. H ™ Cxttet ™ Ll
Bpan (%) L] Final Values
Cyinder Vaia Tnfial Analyzers Final Analyzers Diflersnce o S L o
Cal Biss Calibration Cal Bias (% of Span)
%) Calioration Calibration (Parcent of Span) 8
Respores (k) Pasporne (%) Zero G “:ﬁﬂ, 0.01 “n'il‘! [XH
000 To4 001 012 e Oa
] 757 £} T Upscale Gas 1604 16.04 000 16.01 042 012
16,00 T6.04 601 012
NOy ANALYZER
Cylinder Conc. (ppm)
: __HORIBA PG-360 Sarlal No. 3 TDBARGKP
: 200 NOx Analyzar Inttal Valuss
Calibration System System System Systom Dt
Cyflindsr Valva Tnitial Anahyzers Final Analyzees Differance Raspones Caitbration Cal Bina Calbration Cal Blas (% of Span)
(ppm) Caltoration Calibration (Parosnt of Bpan) Responsa (% of Span) of
(ppm) ) Zero Gan 007 0.07 .00 0.01 0.03 003
Fars Gan 500 007 oo 03 [Upscaie Gax 16247 16447 0.00 16441 003 0.03
Cow-Lovel Gas [FE) 8245 240 003
Span Gas 164 40 164 .47 164 41 0.03 B0; ANALYZER
Cylinder Conc. (ppm) 1 150.00 Spen (ppm) : 200
802 ANALYZER
Model 1 __ TELEDYNE API 100EH Serlal No. : 497 BO; Analyzer nfial Vaiusa Valusa
Span (ppm) 1200 Calibration Bystam Symtsm Bystam Drift
Response Calibration Cal Biss Caltbration Cal Bias (% of Bpan)
Cylinder Vaive Inital Analyzars Final Analyzers iffarence Rasponss (% of Span) Rasponse (% of Span)
(ppem) Calloration Calibration (Parcant of Span) Zoro Gas 00z 0.02 0.00 0.01 001 001
R (ppm) [Upscale Gas 189.88 158.88 0.00 16989 0.00 000
Zero Gas 0.00 002 001 ()
[Low-Lovel Gas 7875 76,73 7874 600 CO ANALYZER
[BranGas. 16660 156.80 156,80 600 Cylinder Cone. (ppm) : 407.40 Spen (ppm) : 500
CO ANALYZER CO Analyzar Final Values
Model + _ TELEDYNE AP| 300EM Barlal No. g Calibeation Bystom Bywiom Drit
Bpan (ppm) 1 _ 600 Response Callbration Cal Bias % of Bpan)
Posporse [% of Span)
Cylinder Vaiua Initial Analyzars Final Analyzers Diflsrence ot Gas 02 201 0.00 00
(ppm) Callralion Callimbion (Pareant of Bpan) [Upscale Gat 30738 40738 0.00 [
Responss (ppm) Responss (ppm)
o - B ) = con e .
X t
[Bpan Gas 40740 407 38 407.30 000 ™ i 2
TO2 Analyzer Inial Valusa Final Vaives
Calibration System System Sysiem System Dt
Rasponse Caiibration Cal Bias Calibration Cal Bias (% of Span)
Caibrated by Rasponte % of Span) Response (% of Span)
[Zero Gas. 501 0.01 .00 .00 004 004
5’? Upscale Gas 1602 T6.02 0.00 1601 0.04 004
(Mr, Baislt Phaisanphisut) Callorated by
mm———— S
by A
(Mr. Sakslt Phaissnphisut )
Environmental Fleld Scientist (4)
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Reference Method Data
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Lot No 23116349-1
ALS
ANALYZER CALIBRATION DATA
Cllent H Operatians Co., Inc. Location = HRBG # 1
Date H 07 0ct 23 Test Operator  : Salasit P.
O; ANALYZER
Model L TELEDYNE AP| 200EH Serlal No. 5 74
Span (%) P
Cylinder Valus Initial Analyzars Difference
(%) Caitbration (Percant of Span)
Rasponse (%)
Zeto Gas 0.00 003 0.08
Low-Lovel Gas 793 7.80 0.08
[Span Gas 600 1597 0.08
NOx ANALYZER
N TELEDYNE API 200EH SBerlal No. 1 T4
Span (ppm) 200
Cylinder Value Initial Analyzers Final Analyzers Differsnce
(ppm) Calibration Calibration (Percent of Span)
Response: ) Response (ppm)
Zoro Gas 0.00 003 001 0.01
Lov-Level Gas 8238 8236 8238 0.01
Span Gas 164 40 164 37 164 39 001
502 ANALYZER
Model TELEDYNE API 100EH Berlal No. + 437
Span (ppm) 200
Cylinder Value Initial Analyzers Final Analyzers Differsnce
(ppm) Cailibration Calibration (Percent of Span)
) )
Zoto Gas 0.00 010 002 004
Lovw-Lovel Gas 7875 78.65 78.73 0.04
[Span Gas 156.80 159.80 153,88 004
CO ANALYZER
Maodel TELEDYNE AP| 300EM Berlal No. E 451
Span (ppm) 500
Cylinder Value Initial Analyzers Final Analyzers Differsnce
(ppm) Calibration Calibration (Parcent of Span)
‘Response (ppm) Rssponse (ppm)
Zoto Gas 0.00 003 0,01 0.00
Lov-Lovel Gas 79.48 78.45 79.47 0.00
Span Gas 407 40 407 37 40738 0.00
Calibrated by

Sk

(Mr.8aksit Phalsanphisut )
Environmental Fleid Sclentiat (4)
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Lot No
ALS
BSYSTEM CALIBRATION BIAS AND DRIFT DATA
Cliant : Ganeral Electric Intermational Ca., Inc. Location H HRSG # 1
Cats H 07 Oct 23 Test Operator H Saksl P.
0y ANALYZER
Cylinder Conc. (%) : 18.00 Span (%} : 25
Oy Analyzer Initial Vaiuss Final Values
Calibration System System Orift
Response ‘Calioration Cal Blas Calibration Cal Blas (% of Span)
Rsaponss {% of Span) Response (% of Span)
[Zero Gas 003 0.03 0.00 0.08 0.08
Upscaks Gas 1597 1587 0.00 0.08 0.8
NOx ANALYZER
Cylinder Conc. (ppm) ;18440 Span (ppm) : 200
Oy Analyzsr Initial Values Final Values
Callibration System Systsm System Drint
Responee Calibration Cal Blas Calibration Cal Blas (% of Span)
Rasponse (% of Span) Respanse (% of Span)
Zoro Gas 003 003 000 001 0.01 0.01
Upscalo Gas 16437 16437 0.00 164,38 0.01 0.01
80, ANALYZER
Cylinder Conc. (ppm} : 166.80 Span (ppm)
50, Analyzar Initial Values Final Valuss
Calibration System Systsm System Drift
Response Calibration Cal Biss Calibration Cal Blas (% of Span)
Response (% of Span) Response (% of Span)
Zoro Gas 010 030 010 035 013 003
Upscale Gas 159 80 150 80 0.00 159.68 0.04 004
CO ANALYZER
Cylinder Cone. (ppm) 1 40740 Span (ppm) : 500
CO Analyzer Initial Values Final Values
Cailbration Systsm System Systam Orift
Rasponss Calibration Cai Blas Calibration Cal Bias (% of Span)
Raseponse (% of Span) Raesponse (% of Span)
Zoro Gas 003 003 0.00 001 0.00 000
Upscalo Gas 407,37 40737 0.00 407 39 0.00 0.00
Callbrated by

Sk 7

(Mr.Saksit Phalsanphisut }
Environmental Flekd Sciantist (4)
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ALS EMISSION TEST RESULT ALS EMISSION TEST RESULT

Rund Run § 2
Clisnt Qeneral Elaciric insmational Opsrations Co., Inc. Location HRSG Cliant Qenaral Eluctric insmational Opsrations Co., Inc. Locstion,
Dats 7o Test Oparuior Bakalt Data 07 Ost 23 Taat Opsrmtor
Btart Tima hal] Finish Tims Btart Time. 1031 Finish Time.
BO, Anslyzer  Model TELEDYNE AP! 1008H Berlal No, ar B0 Analyzar  Model “TELEDYNE AP{ 1008H Berial No. ar
NO,/Oy Analyzer Model TELEDYNE AP 200EH Bertal Na. Ll OO, Anaiyzar Modsl TELEDYNE AP 2008H Berlal Ho. T4
COICOy Analyzer Wodsl TELEDYNE AP 300EM Berdal No. 481 (COVCO, Analyzer Mode! TELEDYNE AP| 300EM Berial No. 481
Tima (min} 04 (%) €0y (%) N (pprm) 80, (ppm) €O (ppm) Ramark Tims (min) O (%) C0, (%) NO (ppem) 8O, (ppm) ©O (ppen} Ramark
1010 [FE; 508 & [T [EED) 365 (37 1) 225
1011 137, . 1032 [EX) 368 2
10 [ 1033 1376 366 2
o [ T [ 360 5
101 [ 2450 I 1 367 1
1o v = 2 “ 1 ‘ 367 7
[t 1 600 18 [ I 1 365 i 0,00
107 36t 500 7 7 I ' 566 1
1018 367 500 Ty 5 103 1 X @
0.1 367 T (6 1 1040 ¥
1030 365 562 0 7 Toa1 I
1021 565 5 042 T T 2250
1022 1 366 1043 = ) 1
1025 T 366 [z ¥ I 1 T
024 [ 365 1 o 2
1036 ¥ 367 6 b T I a
1026 i 567 a T s a
1027 1 367 613 [ 1 0 M
1026 [P 367 618 1 620 0z 28
1028 1378 360 613 1 1376 368 (X 0z3 2007
1030 1578 367 (X0 1081 1578 308 510 0z 230
Average nn 08 i) 02 Average. 17 388 8.12 o1 2186
5;&»:‘;"’-’ b
(MrBakait Phalsanphlsut ) ( Mr.Bakalt Phalsanphlsut )
Ervirormantal Fleid Bcientist (4) Envimamental Fieid Sclentiet (4)

FORUNG, Fos0ed REVEIONNG 3 HSUEDATE 30818
FORMNO. Fopoti REVBIOHND 3 IBSVEGATE 30a1é

ALS Laboratary Grove.
ALS Labsrany Griap

Alrgas Specinlty Gases
Airgas. ol
A 6141 Easton Road
ALS

EMISSION TEST RESULT an AlrLiquidn company Flumsteadvile, PA 18545
Run# a
Chient Genersl Cperations Co., Ine. Location
Ote wrouz Tout Opwator CERTIFICATE OF ANALYSIS
Btart Tima 1082 Finleh Time
80, Anslyzar  Model TELEDYNE AP| 1006H Berial o, 437 Grade of Product: EPA PROTOCOL STANDARD
NO,/O, Analyzs Model TELEDYNE AP| 2008H Seral No. ™
e lpn o STt s . T w——— Gustomer: AIR LIQUIDE
i (THAILAND) LTD
Parl Number: E04NISIE3HAD002 Reference Number:  160-402340013-1
e ==y Cylinder Number: ~ GN0027210 Cylinder Volume: 247.2 CF
o Du ) 0% [%) (o) il 20 trem) Aok Laboratory: 124 - Plumsteadville - PA Gylinder Pressure; 2215 PSIG
s F e = 5 s PGVP Number: A12022 Valve Qullet: 660
10 T3 3 E10 o523 2124 Gas Code: CO,NONOX,502,BALN Cerlification Date: ~ Feb 11, 2022
1o 13 368 608 021 2077 Expiration Date: Feb 11, 2030
10 13 3 801 1 z
10 [ o s o Cartiication porformed in acoardance with "EPA Tracantikly Prolocol for Assay and Corlifcation of Gasecus Calbration Standerds (May 2012)" document EPA
% 5 = =5 i T GOO/R-12/531, using Ihe nssay procedutes istad, Anslytical Methadslogy doss ot reguire corroction for snalyticalinterfarunce. This cylindar has a lolal analyica
7068 578 ) ot - uncertainty as stated below with @ confidence lovel of B5%. There arw no significant impurltias which affect the use: of this calibralion mixturo. AU concaniralions are |
i = mole/mala basis unless otherwise noted.
11,00 1308 %6 0.1 21.00 Do ot Uss This Cylinder bolow 100 pelg, Le. 0.7 megonascels,
1ot 1378 98 017 2108
oz 1378 368 00 017 2030 ANALYTICAL RESULTS
1103 1378 3 66 9 036 1871 i
Actual Protocol Total Relative Assay
1104 1378 385 6. 037 241 i o
o8 380 306 0 537 o4e Concentration Concentration Method Ununn}lﬂlw Dates
1106 1378 365 5 FED 2005 NOX 80.00 PPM 82.39 PPM ] +1- 1.0% NIST Traceable 02/0412022, 021111;
1107 X7 208 5 038 2183 CARBON MONOXIDE ~ 80.00 PPM 79.48 PPM G1 +1-0.6% NIST Traceable 0200412022
L L X 2 [ED 1801 NITRIC OXIDE 80.00 PPM 8238 PPM 61 +-1.0% NIST Traceable 0200412022, 02111
e i e 841 o2 o SULFUR DIOXIDE 80.00 PPM 78.75 PPM G1 +/-D.9% NIST Traceable 02/04/2022, 0211/,
0 1377 365 509 041 18.93
IR} 578 368 517 ot 2001 LABOGER BiNes
1112 1379 3685 506 0.36 1856
“Averags 8T8 325 503 rey F CALIBRATION STANDARDS
Typo LotID Cylinder No Concentration Uncartainty Expiration Dal
NTRM 08010212 KALOO4777  98.48 PPM CARBON MONOXIDE/NITROGEN - Oct 16, 2024
NTRM  200610-15 €C733108 98.61 PPM NITRIC OXIDE/NITROGEN Oct 06, 2026
NTRM 200610-04 CCT0e044 98.61 PPM NITRIC OXIDE/NITROGEN Oct 08, 2026
%é, A GMIS 126208889130 €Ca23707 4.097 PPM NITROGEN DIOXIDE/NITROGEN Sop 03, 2024
S T T T NTRM 11010419 KALOO4813 9.8 PPM SULFUR DIOXIDE/NITROGEN Jul 28, 2023
(Mir.Saksk Phalsanphisut)
ANALYTICAL EQUIPMENT
Environmental Field Scientist (4) Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet iS50 FTIR AUP2010245 GO FTIR Feob 03, 2022
Hicolet IS50 FTIR AUP2010245 NO FTIR Feb 10,2022
Nicolet iS50 FTIR AUP2010245 NOZ FTIR Jan 27, 2022
Nicolel iS50 FTIR AUP2010245 502 FTIR Jan 20, 2022

Triad Data Avallable Upon Request

NOTES:Gross Weight: 48.5 Kg
Net Weight: 8.1Kg

FORMNG F 00087 REVISIONND I 1SGUEDATE 308N0

AL3 Labur atery Grou:



- Airgas Specialty Gases
Altgns USA, LLC
. 00 Unon Laniing Kond
Cinnaminson, NJ 0%077-na00
an Air Liguide congeny s
Ahgnen THE LINDE Gf
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: E04NISSE3HAQ026 Refsrence Number: B2-401257890-1 ¢ B
Cylinder Number:  ND62877 Cylinder Volume:  247.2 CF CERTIFICATL OF ANALYSIS
Laboratary: 124 RIVEﬂDH (SAP) - NJ Cylinder Pressure. 2216 PSIG
PGVP Number: Valve Outlet: 860 % J
Gas Code: CO ND NOX,S02,BALN Cerlification Date:  Aug 07, 2018 Customer Detail:
Explration Date: _Aug 07, 2026 ALS Laboratory Group (Thailand) "FERSSIn Order Number: 0913708
rou| ila
;;g?mwmnm‘m \nmwdmm:«n'f:;ﬂmwm Pratocal for Astay #nd Ce h ‘ﬂrm"w P Waterial Number: 478100-J-44
u for s
wncertainly 3t slaled beiow wih a N Thar e v el antlmprion bl wlect e s of 6 Certifiention Date:20-Jan-2016
o Hot Use Tha Gyiince: below 100 palg |0 0.7 meganaseats, i ) Tapity Date: 20-Jan-2024
ANALYTICAL RESULTS Cylinder Description:
Componant Roquostod Actual Protocol  Total Relative Assay AL
Cancentration Concentration Method Uncertalnty Dates ;'. r;l:r-\ m»u;r; :n his
I3 600 PP 644 PPH ) T T.1% NIST Troceable  GUI2018, OBMTIZ0T SOMERURIER v " ir/ sk prtind w
NITRIC OXIDE 160.0 PPM 164.4 PRM a1 +1-1.0% NIST Tracoable 0713012018, 080712016 i e e e et i
SULFUR DIOXIOE 1600 PPM 160.0PPM a1 +1- 1.4% NIST Tracoable 0713012018, 080712016 i
CARBON MONOXIDE 40,0 PPH QT4 PPM =1l +1- 1.1% NIST Traveable 071302018 i : -
ettt Halaiiia Certificate Number: | Anatyets
CALIBRATION STANDARDS 4676/15 i
Type  LotiD CylindorNo  Concentration Uncortalnty _ Explration Date M
NTRM 17060241 ER0075587  100.3 PPM NITRIC OXIDEMNITROGEN 0% May 11, 2018 Cylinder Numbs
PRM 12268 5804119 2886 FPM NITROGEN DIOXIDEAIR 5% Jun 02, 2017 550730 e o
OWIS 7042010104 CCs03041 6101 PPMAITROGEN DIOXIDEMNITROGEN  +/-2.0% Jun 0%, 2020 sl
NTRM 11010414 KALOD4702  §0.5 PPM SULFUR DIOXIDEMITROGEN - 08% 28,2029 e —
NTRM 15080538 CCAS3507 4010 PP CARHON MONOXIDEINITROGEN  +/-0.6% Jan 08, 2021 Haminsl Gyliati Eenen: Agprove:
Tho SRM, PRM o RGM noted sbave is oniy in reference 1o S used in th and nat par of he analysis. 6520 M}
ANALYTICAL EQUIPMENT Nominal Pressure:
Instrument/Make/Model ‘Analytical Principle Last Multipoint Calibration
Hicolet 700 APW1100381 €O FTIR Jul 1¢, 2018 145.0 Bar
Nicolot 6700 APY/1100301 NO FTIR Jol 12, 2018
Nicolat G700 APW1100381 NOZ FTIR Aug 03, 2018 Valve Outlet: To Re-Crder Please Quote
FTIR 02, 2018 "
 celet 6700 AP TIR1 8Oz, S CGA 590 BRASS 478100-0-44

Triad Data Available Upon Request
NOTES:

Net weight: 8107 grams.

Grogs weight: 47680 grams.

® It is recommended that this product be not used below 5% of actual conteints or should not be used when its Bas
pressure is below 150psig

® Other impurities that detect by analytical condition of this mixture shall be report if it is more than 104, of
minnum minor compone
@ Keep and use in well-ventilated and sccure ajen

Comment:

This calibration std. has been cartified In accordance with the May 2012 EPA Traceability
Document EFA-B00MR-12/531. All lesling pracesses and measurements conform to the red
ISOAEC 17025 and to Alrgas IS0 90012000 and relate only to items identified on this coj
are certified to bo NIST Traceatle with total uncertainty as detailed under Analytical Unce!
document shall not be reproduced In full without written approval of the issuer.

TESTING CERT Na. 3082.05

Page | of 2

e Mo

Apprcwad f\or Ralease

Page 1 of 824012678801 » "
Linde (Thailand) Public Cempany Limited

[T ——

15" floes, Bangna Tewer A, 2/ Moo 14, Bangna Tnd K. & § Toad, Bangkaem

Bangadee, Samuiprakarn 10540, Tel (66) 2306100 Fax (46) 21386113

uBgn Aud Usanilnu) dwlin (uweu)
PP -
B 15 Umro0ed 10 2/3m) 14 PUEPRn ST U 6 5 Aureds
| oL & A s 10540 st (86) 13386100 frsans (66 2038-0133
Towwwioalngd - 105 w5 muoades oUNUL EANT 24189
sttt (66) 38.570-479-93 Irsms tag) 38.570-123

Wellgiaw Planl 105 Moo 5, 1 Bangsamik, A Dsmgpakiag, thachoengiao 24180
Phailand, el (66) 3.510-419-5) Fa (8] 18.570.321

THE LINDE GROUP

CERTIFICATY, Q) ANALYSIS
CERTIFICATE OF ANALYSIS

Analy ! -.-—r_f—,’.'exn!r

. T =20 Customer Detail:
Component Request Certified Certilied Method Assay Date
e ALS Laboratory Group (Thailand) Production Order Number: 137349
Concentratign i Material Number: 557200-J-44
o % R 4 20-Jan-
Oxygen 8.00 % 793 % i 1% relative (2) 1-PB-35: an Certification Date:24-Sep-2016
in Nitrogen Expi
xpiry Date:
Cylinder Descripticn: e WEep2
STEFL47 L
i The mensurenient of this reference material Is trascable o 81 tliray
Mass, The Assay of this Standard hse beon perfarmed In sce
i [ ation of Gaseaus Calibration Standards wsing proced
I sedd A & siandard wererian
- o approsimately 965
Reference Standard used irAssay » Certificate Nuuber: Analyst:
Referens Cylinder Expired Dat i
) : i pe e i TM
-

Oajiin 2436255G 25084013 % 19-Aug-2017 Cylinider Number:
in Nitvogen 8478 THITLH
Nominal Cylinder Content: Approve:
6.560 M*
— . o
Analptical Instruments used ir4ssay PR O
T " insmument’ ] Analytical Principle Last Mullipoint 145.0 Bar N e TR

To Re-Order Please Quate:
557200-)-44

Servamex 4100 02 Aullyur Paramagnetic 23-Dec-2015 Vaive Gutler:
Methed of Anslyss B - - CGA 590 BRASS
| Gias Chromaisgraph

2 Purwmagnctic Oxygen Analyser
} Uleetrchensical Ovypen Analyser
1 Electmehemieal Metsuire Anolyser i
& Tostal Vydrosarhon Anelyser © 1t is recammended that this product be not used below 59 of actual coments o should not be wsed when 115 ops
& Othier specified pressure is below 150psig

@ Other impurities that detect by analytical corulition of this mixture shall be report of it is more than 10%s of
minunum miner component
@ Keep and use in well-ventilsted and secure area

Comment

Certifeation Date: 20-Jan-2016

Cylinder NumberS50730
Expiration Date: 20-0an-2024

Production Order Number 90132928

Page 20f2 )
e Page 1 of 2

usdn Buid (Ussinelng) davin (uis)
[P -
15 irmraTone 1 2/3 W] 14 MAATAR RS FU G 5 RIS
el o mmsUsY 10540 Tnsdt (66) 2338 4160 Tnans (8e) 21386333
Tsowwioalnes - 105 m) § Ao DuTRENS GUBNRSY 20180

et (66) 38.570-475-93 Tnsarss (66) 38,5702

Linde (Thalland) Public Company Limited

B bnpuarinsm am e

15 Moot Bagna Towel A, 2/3 Moo 14, Bangna 1ad KA. 6.5 Read, Bangksen
sk (68) 336133

Hangplee. Samutpeakarn 10840, Tel {66) 2118 6100

uBin Buid (Uszinaing) davin (ume)

N

15 VIRETD0s ©1/3 R 14 (UL R U 6 5 numly

Aurnud .ayssire 10540 st (66) 13386700 bnmms (84) 2338-6213
s 108 5 PUrSRORE Bumism OBans 24180

Wellgeow Flant 105 bioe 5, 1 Bangssmak, & Bangpokang. Chadhoens
Thallwed, 161 (¢8) 18 52047993

Fax i) 30 570323

o (46} 30570-479-93 fnsas (64) 38 570323

Linde (Thailand) Public Company Limited

[P,

15% o0, Bangna Tonel A, 2,73 Moo 14, Bangna Trad KW 6.5 Read, Bangksew

Bangploe, Somutprakan 10340, Tel (66) 23388100 Fau (66) 23384333

Wellgrow Plant 105 Maa 5, 1Bangsamak, A Bapskong. Chachoengsan 24180
Thadtand, vel (64) 38 570-475-93 ax (66) 38 570323




THE LINDE GROUP

c-dll-}if

CERTIFICATE OF ANALYSIS
Analytical Result
Component Request Cerified Lertified Method Asay Date
Concentration  Conceniration  Uncertainty
Oxygen 16.0 % 160%  +-1% relative (2) 1-PB-354 24-Sep-2016
In Nitregen
Reference Standurd used in Assay

Reference Cilinder No, Concentration Expired Date .
Standard

Oxygen 2436255G 2508 0.13 % 19-Aug-2017

in Nitrogen

Analytical Instruments used in Assay
InsmunentMalic Mudc] AnbviicalBinciple Last Mullinaim Calibratian )
Servames 4100 02 Analyzer Paramaguctic 24-5¢p-2016

Metha of Andivii
1. Graa Chromaiagraph
2 Parsmugnetic Chvygen Analyses
3. Dlectrochemical Oxygen Anslysit
1. Elxtrachemicsl Moisture Analyser
S Tdal Viydrocarbon Analyser
6 Cnher specified
Cylinder Number 363075 Certifeation Date: 24-Sep-1016
Production Order Number90137389 Fxpiration Date: 24-Sep-2024

uldn Bunk (ussinnlng) Wi (meu)
]
815 v e 2/ m 14 maaran s i 65 Aot
©UoRd DS VS 10540 ot (66) 2338 8100 Tnsas (66) 21086331
Iovwuosinad | 105 Ay 5§ AioANS 8 imns G0 240
et (58] 3857047993 Tnsanw (68) 18570323

Page 2 0f 2

Linde (Thailand) Public Company Limited

AL gt

15" Flosr, Bangna Towes A, 2/3 N 14 Bangea Tiad M. 6.5 Biod. Dangkaew

Bangelec. Samutprakarn 19540, Tel (s5)2006100  Fax (86) 1030610}

Welgrow Fant 105 Man 5, LBaRgRamaL, A Bangpskong Chachiengisn 14180
ihailand, i (45) 10.570-479-93 T {06) 28570323

Pitot Tube Calibration Data

Pitat Tube Identification Number BKK_F50472 Calibration Date 13 Jul 23
Lab test duct Number 258-1-13-01 Standard Pitot 1D BKK_FS0441
Calibration Sheet No. C-130723-BKK_FS0472 Cp Standard 098
Type S Pitol Tube Coefficient Data
Type s pitot Standard pitot tube Type s pitot tube Cpis) Cp (s)
tube Leg A.B (AP. mmH.0) (AP, mmH.0) LegA LegB
Test 1 A 1200 17.00 0840 =
B 1200 17.00 - 0.840
Test 2 A 12.00 17.00 0840
B 12.00 17.00 - 0.840
Test 3 A 12.00 16.80 0.845
B 12.00 16.80 = 0.845
To 0842 0.842

ps) = Cp

rr:m)*(p'm}mmf BE <0.01 ‘

Average deviationfA or B) =

()p\ !{'J]L ”’:ﬁs—n

Calibrated by

{ Mr_ Saksil Phaisanphisut )

Field Scientist (4)

E [{‘,n () = Cp(A or B}]

musi BE < 0.01
3

Mg gy

 Mr.Natthapol Jiengwareswaong )

¥ bt
) Approved by

Specialist (1)

FORMNQ. F 0n-078  BEY

GN MO | BSUEDATE 30 din 22
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Pitot Tube Calibration Data
Pitot Tube Identification Number BKK_F50473 Calibration Date 13 Jul 23
Lab test duct Number 258-1-13-01 Standard Pitot ID BKK_FS0441
Calibration Sheet No. C-130723-BKK_F50473 Cp Standard 089
Type § Pitot Tube Cosfficient Data
Type s pitot Standard pitot lube Type s pitot tube Cpi(s) Cpls)
tube Leg A.B (AP, mm.H.0) (AP, mm.H.0) Legh Leg B
Test 1 A 12.00 17.00 0.840
B 12.00 17.00 - 0.B40
Test 2 A 12.00 17.00 0.840
B 12.00 17.00 0.840
Test 3 A 12.00 16.80 0845 -
B 12.00 16.80 - 0845
Tp 0.842 0.842

Cpis) = Cp

{ O pmJ must BE <0.01

X

Cp (s) — CpiA

ol

Average (A or B) =

C } 3
st Aty rhicet
Callbrated by Ll (hoisrny hie

( Mr. Saksit Phatsanphisut )

Fieid Scientist (4)

musi BE < 0.0

Nl T

( Mr.Natihapol Jiengwareewong)

Approved by

Specialist (1)

FORM NG T O

P8 KIVISON NG 1 ISSUF BATE 30 din 22



DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Galibration Dat 13 Jul 23 Ambient Temperature (°C) 2
Galibration shest No. : C-130723-BKK_FS0460 Relative Humidity (%): 60
Digital Temporatwe ID - BKK_FS0460 Referenca Tamparature ID BKK_FS1144
Sorial No 1302005 Sarial No. 201080006013
Modl XC-672V Madl : Digicon-GC-VT-MS
Next Callbrate 14 Aug 24
Location Pt Emoe MPE Pass | Fail
1 2 c
Stack 0 o o 3 Pass
25 24 -1 23 Pass
50 0 ] ) Pass
100 101 1 3 Pass
150 150 a 5 Pass
200 200 a 43 Pass
250 260 o 13 Pass
300 300 [ 3 Pass
500 501 1 43 Pass
Praba 100 101 1 3 Pass
120 120 [ 13 Pass
140 140 0 3 Pass
Oven 100 101 E 13 -
120 121 - 3 -
140 141 - 3 -
Filtar 100 102 2 ) Pass
120 121 1 i3 Pass
140 141 1 i3 Pass
Exit a 0 0 23 Pass.
10 3 - 3 Pass
20 1 1 3 Pass
Motor ) -1 1 13 Pass
26 24 - 23 Pass
50 a8 -2 ] Pass
AUX o 0 o 3 Pass
25 24 -1 +3 Pass
50 48 - =3 Pass
MPE * (Maximum orrar of FnTIARNE nafaviuoule
Calibrated by Sahsit  Thaizan phoee Approved by 2 E
(M. Saksit Phaisanphisut ) ( Mr Natthapal Jiengwareewong)

ENTECH

Instrument description
Instrumant model
Instrument serial no. T
1D no. or control no.
Manufacturer
Prabe description
Prabe model

Probe serial :
Customer name :
Customer addrass

Total pages of certificate :
Recelving no. 1
Receiving date. H

Parameter of calibration

Condition of UUC,
Ambient condition

Calibration place

Calibration procedure no. :

Field Scientist (4) Specialist (1)

FORM NO. F0B-027 REVISIONNO 2 ISSUE DATE 16223

Calibration Certificate

b
Certificate No: G 660041
Date of issue : 24-Jan-23

Flue gas Analyzer
Testo 390
62150585
RYG_FS0465

Testo SE & Co. KGak

IVED BY ==t

ALS LABORATORY GROUP (THAILAND) CO.,LTD.

104 Pnatthanakan 40, Phatthanakan Road, Khwaeng Phatthanakan,

Khet Suan Luang, Bangkek, 10250 Thailand

2 Pages

L-230166

20-Jan-23

Gas Callbration(Oxygen 2.498,10.04,21.02 %vol, Carbon Monoxide 80.14,309.9,1003 ppm,
Nitric Oxide 30.08,150.9,320.6 ppm, Sulphur Dicxide 50.04,80.96,601.1 ppm)

Used

Al of the Measurment ware caried out the stabilized labotary

Temperatre 123 £5°C
Humidity 155 4 15 %RH

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

WI-CL-28-C

The calibration certificate expanded uncertainly Of MEASUEMEnt is Stated 25 the SLandard uncertainty of meastrent
Multipiied by coverage factor k=2, which for a normal distribntion corresponds (o & coverage probaliity of approximeately 95%.

This certificate is appdied anly to item under test Environmental condition.

This Calbration Certiicate may not be reporduced other than in fulf except with the permission of the issuing laboratory.
Calibration certificates withaut signature a0d seal not valkd.

This catbration certificate

documents are tracebilty to natianal standards, wiHch realize measurement according to the

Innternationai System of Units (Sf).

Date of calibration

23-)an-23

G2 Wit

Mrs. Nongluck Wongsetiee

P

Hr, Sedtawut Nueathong

Calibration Technician Technical Manager

EM-CL-09-C Rewd Page 10f2 Issued Date 26/02/16
Entech Industrial Solution Co,Ltd >
1 Soi Mgamwongwan 47 Yaek 4B, Toongsenghong, Laks, Bangkox 10210 THAILAND Tel D-277G-8888 Calbrationiantachcoth

Tax D 0106538035601  www.entechcath

PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Calibration Date 13.Jul 23 Nozzle Set 1D BKK_F50474
Callbration Sheet No, : C-130723-BKK_FS0474 Vernier Caliper ID. BKK_F51123
Nozzle Diameter {cm.) Hi- Lo {D.+D.-Dy3
Nozzle ID #
D, o, o] Ap B

1 0.300 0.289 0300 0.001 0.300

2 0.450 0450 0.450 0.000 0.450

3 0.599 0602 0.601 0.003 0601

4 0763 0.769 0770 0.007 0787

5 0831 0.932 0.932 0.001 0.832

6 1.090 1.092 1.082 0.002 1.0

7 1.264 1263 1.264 0.001 1.264

8 1.598 1.600 1.599 0.001 1.599

D D
Where :
0.0.D There different nozzie diameters at 60 degrees o
each olher. each measured the nearest 0.025 mm T
Ap Maximum distance betwesn any two diameters,
must be = 0,100 mm
D, D,+D.+Dy)/3
MEASUREMENT PLANE
Saltsit Phaisaw phised L“t:-f""‘ W}

Calibraled by = _ Approved by

{ Mr. Saksit Phaisanphisut )

Field Scientist (4)

ENTECH

Vinere

[

Standard References (Table 1)

(M Nathapol Jiengwareewang |

Field Specialist (1)

Calibration Certificate 2%
Certificate No.: G 660041 ==&

standard Certificate No. Vendor Due date
Oxygen ( 02 ) 2.498 % Vol 4219/ Linde 30-5ep-25
Oxygen (02 ) 10.04 % Vol CG-0153-21 Nimt 18-Nav-26
Oxygen { 02 ) 21.02 % Vol CG-0041-22 Nimt 10-Feb-27
Carbon monaxide ( CO ) 80.14 ppm CG-0040-22 Nimt 14-Feb-27
Carbon monaxide ( €O ) 309.9 ppm 2803721 Linde 22-un-23
Carbon monoxide ( CO ) 1003 ppm 2583722 Linde 09-Aug-29
Nitric Oxide { NO } 30.08 ppm. SGS10068 Nimt 13-Jun-24
Nitric Oxide { NO ) 150.9 ppm 2857/21 Linde 27-Jun-23
Nitric Oxide ( NO ) 320.6 ppm 2944f21 Linde 02-)u1-23
Sulphur Dioxide { SO2 ) 50.04 ppm 3205/21 Linda 25-Jul-23
Sulphur Bioxide { 502 ) 100.8 ppm 3507/22 Linde 09-Nov-24
Sulphur Dioxide { 502 ) 601.1 ppm 3204/21 Linde 20-Jul-23
Measured room conditions
Temperature F: 226 °C  Humidity :57.8 %RH Pressure 1015.3 mbar
Calibration conditions.
Gas Temperature 23 °C  Rowrate @ 600 mi/min Gas pressure 1018.2 mbar
Calibration Results (before adjustment) (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc (E3]
02 (¥Vol) 2498 246 -0.038 0.20
2 (%Vol) 1004 9.93 011 0.40
02 (%Vol) 21.02 21.18 0.16 0.80
€O (ppm) 80.14 84 386 30
CO (ppm) 3099 326 16.1 6.0
0 (ppm) 1003 1061 58 12
NO (ppm) 30.08 27 -3.08 8.0
NO (ppm) 150.9 144 59 8.0
NO (ppm) 3206 309 119 12
502 (ppm) 50,04 49 -1.04 60
502 (ppm) 100.8 99 18 6.0
502 (ppm) 601.1 597 4.1 13
Callbration Results (after adjustment) (Table 3)
Standard Maan of Uncertainty
Parameter of Standard Error
Values uuc [E3]
02 (%vol) 2.498 246 -0.038 0.20
02 (%vol) % 10.04 9.93 011 0.40
02 (%Vol) 21.02 2118 0.6 0.60
CO {ppm) 80.14 81 086 30
€O (ppm) 3099 309 0.9 6.0
€O (ppm) 1003 1002 ol 12
NO (ppm) 30.08 30 -0.08 8.0
NO (ppm) 150.9 153 21 80
O (ppm) 3206 316 46 12
502 (ppm) 50.01 49 1,01 6.0
502 (ppm) 100.8 99 18 6.0
502 {ppm) 601.1 597 -4.1 13

Remark : 1 cmol/mol = 1 %vol. , 1 pmol/mal = 1 ppm.

End of Report

FM-CL-08-C Rew & Page2of2

Issued Date 26/02/16

7 48,

Solution Co.Ltd.
ewan &

01055360358

kok 10210 THAILAND Tsl 0-2775-8888 Calibrat
91 wwaw.entoch

+gntech coth

cotn



Sartorius (Thailand) Co., Ltd.
128 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310 =
Tel: +66 2643 8361-6 , e-mal. service.thakand( sanorius com -wf"-“:

B JL I

i

GC Ug of Calibrati

RYG_EN0003

SARTORILS

NSC-TISTIS 17025
CALIBRATION 0426

REVIEW BY ,ﬂw““u

]
APPROVED BY ..l 6277

F sy
P

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310
Tel +86 2643 8361-8 Fax +86 2643-8367, e-mail. service thalland@sancrus.com

Certiffiee

SARTORILS

ﬁ@ of Calibration

NEXT CAL DATE 01 I\ﬂbiaLi‘ { Model Number:  MSE224S5-100-DU . Certificate No. : 23BCI0115
2 e et D iption : Anal | Balance Issued Dale Fi L M i
Model Number :  MSE2248-100-DU Certificate No. : 23BCIOT15 castiEon alyical Balan ssued Date:  Friday, Ms 2028
= e Serial Number : 0031709562 Refl :
Descripion:  Analytical Balance Issued Date - Friday, March 03, 2023 umber: 203 alovence No.: 2533
- T 1D No. RYG_END003
Serial Number : 0031709552 Reference No. : 204833 S —s S S B - - X
- - a artorius age No. : 20f2
IDNo. : RYG_ENODO3 e = 2
Manufacturer:© Sartorius Page No 1012 Calibration Results : Without Adjustment
Customer Name : ALS Laboratory Group (Thailand) Co. Ltd. (Rayong Branch) Repeatability Eccentricity (Off-center loading error)
616/10 Moo § T.Maenam Khu, A Pluak Daeng, Rayong 21140, Thailand. YMmpmdu:rmwxlmm'qanwmwmdmuynwbmmﬂuam: The off-center loading eeror is yielded by the difference between the
under constant test conditien. series iz placed  |readout of the load, i e. 173 or 144 of maximim capacity. placed in the
pealecly the he rand: mid¥e of the wer 1 bt f four SO
Cellbrated Place - ALS Laboratory Group (Thailand) Co.. Ltd.(Balance Reom) . - ..m.m;"mmqﬁﬂ::&, i e L Il e L it e e
616/10 Moo 5 T.. Khu, A Pluak Daeng, Rayong 21140, Thailand 3 -
§16/10 Moo 5 T.Maenam Khu. A Plu i, eyody SID,Thelend: Nominal Value * {Low Load) 20,0009 2000000 [Nominalvalue: 100 9
Calibrated By . Mr.Chonchai Inthana e 20 g 20800 00.0600 \Tolerance 00004 9
20.0000 200.0001
Calibration Date : Wednesday, March 01, 2023 Procedure No. . This calibration was conducted by Tolerance £ : 2
- Using in-house calibration procedure number (\EOE) Rt o t :!nAn.na? % DifrEhce
org ' B 20.0000 200, 0001 5 1
Based on UKAS LAB 14 2019 + =
e Nominal Value : (High Load) 20.0001 2
Metrological data Ambients Conditions 200 g | 20-gpo0 200. 3
Capacily 220 g Readabiliy 0.0001 g Temperature 230°C &+ 50°C Tolerance 20. 8040 2900000 3 : 4 9:4000
i 00001 g 20.0000 200.0001 5 0.0001
Humidity : 560%RH + 100%RH T 200. 0001
Reasons for calibration Pressure L t o o ol 8 k:
[ New Instatiston [ Service / Repaired  [5) Re-calibration/ Maintenance Equipment Condition: (7] Geod Operate [ e Standard Deviation 0.00004 0-00005
i it
Measurement Method ~ UKAS Publication Ref :Lab 14 kel ol AP Iy
The measurement uncertainty stated is the expended uncartainty which is obtained from the standard uncertainty mutiplied by the e . L NS RO, Y SOMRRGSA . .0 RO R g i o
coverage factor (k=2) to provide a level of of Itis in accordance with the Guide to Tolerance 0. 0002 a
Exprassion of Uncertainty in Measurement (GUM) The calibration certificate ity to National which + - - ey
realise the unit of g to the Standard System of Units (SI) Report of Tolerance came form st of Nominal Value Conventional Msss Value Displayed Value Deviation Uncertainty
Sartorius Melrological Specifications
] (9)
& 0.01 ©0.0100
Traceability: 0.05 5.06500
0.1000 -
Model Number Description Traceability Celificate No. Due Date 0.5000
YCS011-522-00  Sariorius weight set 1mg - 5000g E2.YCS011-622.00  SPC-RT C02212565 | 14-Sep-2023 1.0000
MHB-3825D Humidity/BarometerTemp Lutron MHB-3825D DKSH C19220444 5-Sep-2023 5.0000 0
10.00600 10.0000
20.0000 20.0000
= = 50.0000 50.0000 -
This certifizate relate and apply this equipment only 100.0000 100.0000
This certificate may not be repraduced other than in full except with ' 3600000 T
the pricr written approval of the Verificalion Operation Division ( ‘ P . - it
Sartorius (Thailand) Co., Lid End of Report
SOP FM 33 03 February 2022 Mr chonchal Intrhana(Technical Manager) SOP FM 33 03 February 2022
ALS MULTIPOINT CALIBRATION REPORT ALS MULTIPOINT CALIBRATION REPORT
Ci Date 1-Jul-23 Name NOx Analyzer G Date 1-Jul-23 Equipment Name NOx Analyzer
HORIBA Model APNA-370 HORIBA Modal APNA-370
Serlal No. T2TBYRLL ] RYG_F80457 Serlal No, 148EHOED E (2] BKK_F§1084
Ci Manufacty Teledyne API Modal 700 [ef Teledyne API Model 700
Serlal No, 947 Serlal No, 847
Std. Gas C (PPM) 55.88 Cylinder No. GN0027222 Std. Gaa C (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psl) 1800 Certifled By Alrgas Inc. Cylinder Pressure (pal) 1800 Certified By Alrgas Inc.
Cartified Date 8-Feb-22 Expired Date 9-Fab-30 Certified Dats 8-Feb-22 Expired Date 9-Feb-30
Polnt CALIBRATION RESULTS CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx | %Error NOx Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10 ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 98.30 -1.70 -1.70 100,20 0.20 0.20 1 100.00 99.00 -1.00 -1.00 100.70 0.70 0.70
F 200.00 198 40 -160 -0.80 19960 -0.40 0.20 2 200,00 199.40 -0.60 -0.30 201.50 1.50 0.75
3 300.00 297.10 -290 097 298.50 -1.50 £0.50 3 300 00 298,60 -1.40 -0.47 302.30 230 0.77
4 400.00 398.60 -1.40 035 400.70 0.70 017 4 400,00 401.40 1.40 0.35 398.00 -2.00 0.50
AVERAGE (%) -0.74 -0.05 AVERAGE (%) -0.26 0.38
400 400
200 / 300 /
" . /
100 100
o o
[] 100 200 300 400 0 100 200 300 400
—Ideal —s—Actual NO —8— Actual NOx —Ideal —s—Actual NO  —8— Actual NOx
Callbrated By Approved By Approved By

(MrJirawut  Sakarn )
Fleld Environmental Sclentist (3)

=i

(Mr.Sarayuth  Jittranont )
Asaistant General Manager

ALS Laboralory Group

FORM NO_ F 06-056 REVISIONNO - ISSUE DATE: 02104112

=i

( Mr.Sarayuth  Jittranont )
Assistant General Manager

(Mr.Jirawut  Sakamn )
Field Environmental Sclentist (3)

ALS Laboralory Group

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




ALS MULTIPOINT CALIBRATION REPORT ALS MULTIPOINT CALIBRATION REPORT

Calibration Date 1-Jul-23 quip Name NOx Analyzer Calibration Date 2-Jul-23 Name 502 Analyzer
Mar Teledyns API Model T200 Ll HORIBA Model APSA-370
Serlal No. 2197 ID RYG_FS0255 Serlal No. ROHWYDVW Equipment ID RYG_FS0456
Ci fi Teledyne AP| Model 700 C Mar Teladyne AP Mods! 700
Serlal No. 047 Serial No. 947
Std. Gas Concantration (PPM) 55.88 Cylinder No. GN0027222 Std. Gas C: (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure (psl) 1800 Certifled By Alrgaa Inc. Cylinder Pressure (psl) 1800 Certified By Alrgas Inc.
Certiflad Date 9-Feb-22 Expired Date 9-Feb-30 Certifled Date 9-Feb-22 Expired Date 0-Feb-30
Point CALIBRATICN RESULTS Polnt CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx | %Error NOx Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10 ZERO 0.00 0.10 0.10 0.10
1 100.00 99.60 -0.40 -0.40 100.20 0.20 0.20 1 100.00 99.70 -0.30 -0.30
2 200.00 198.10 -1.80 -0.85 198.50 -1.50 075 2 20000 199.50 -0.50 -0.25
3 300.00 297.50 -2.50 -0.83 298.70 -1.30 -0.43 3 300.00 298,30 -1.70 -0.57
4 400.00 396.50 -3.50 -0.88 398.60 -1.40 -035 4 400,00 398.10 -1.90 -0.47
AVERAGE (%) -0.5¢ -0.25 AVERAGE (%) -0.30

200 // 200
100 100

[ 0
o 100 200 300 400 o 100 200 300 400
r Ideal —s— Actual NO  —8— Actual NOx —i— Ideal —+— Autual
Callbrated By Approved By Callbrated By Approved By
A = wvy = =
(MrJirawut  Sakam ) ( Mr.Sarayuth  Jittranont ) (MrJirawut Sakam ) (Mr.Sarayuth  Jittranont )
Fleld Environmental Scientist (3) Assistant General Manager Flald Environmental Scientist (3) Asslistant General Manager
ALS Laboralory Group ALS Laboratory Group
FORM NO F 06-055 REVISIONNO. - ISSUE DATE 02104112 FORMNO F 06055 REVISIONNO - ISSUE DATE 02104112
ALS MULTIPOINT CALIBRATION REPORT ALS MULTIPOINT CALIBRATION REPORT
Calibration Date 2-Jul-23 Name 502 Analyzer Ci Date 2-Jul-23 q Name 502 Analyzer
Mar HORIBA Modal APSA-370 Teledyna API Mods! T100
Serial No. HOS3DIFA I D RYG_FS0454 Serial No. 1772 Equipment ID RYG_F50254
Callbrator h Teledyne AP| Model 700 Callbrator k Teledyne AP| Model 700
Serial No. 947 Serial No. 947
Std. Gas C: (PPM) 56.3 Cylinder No. GN0027222 Std. Gas Concentration (PPM) 56.3 Cylinder No. GN0027222
Cylinder Preasure (psl) 1800 Cartifled By Alrgas Inc. Cylinder Pressure (psl) 1800 Certifilad By Alrgas Inc.
Certified Date 8-Feb-22 Explired Date 9-Feb-30 Certified Date 9-Fab-22 Explred Date 8-Feb-30
Point CALIBRATION RESULTS Polnt CALIBRATION RESULTS
" Ideal Autual Error %Eror Ideal Autual Error %Emor
ZERO 0.00 0.10 0.10 0.10 ZERO 0.00 0.05 0.05 0.05
1 100.00 98.30 -1.70 -1.70 1 100.00 99.10 -0.90 -0.80
2 200.00 200.80 0.80 0.40 2 200.00 199,50 -0.50 -0.25
3 300.00 301.90 1.90 063 3 300.00 297.50 -2.50 -0.83
4 400.00 397.50 -2.50 -063 4 400.00 398.80 -1.20 -0.30
AVERAGE (%) -0.24 AVERAGE (%) -0.45
400 /- 400
300 300
200 200
100 100
0 ]
0 100 200 300 400 o 100 200 300 400
Ideal —— Autual | i Idoal —e— Autual
Callorated By Approved By Approved By
(Mr.Jirawut  Sakam ) { Mr.Sarayuth  Jittranont ) (Mr.Jirawut Sakam ) ( Mr.Sarayuth  Jittranont )
Fleld Environmantal Scientist (3) Assistant General Manager Fleld Environmental Scientist (3) Asslstant General Manager
ALS Laboralory Group ALS Lahoratory Group

FORM NO F 06-056 REVISION NO - ISSUE DATE 02/0412 FORM NO.- F 06-056 REVISIONNO. - ISSUE DATE 02/04/12



High Volume Air

Sampler Calibration Worksheet

General Electric International

Operations Company Inc.

High Volume Air Sampler Calibration Worksheet

General Electric International
Operations Company Inc.

Project Site : Barometric Pressure (mm Hg) 757
Calibrate Location : A2: fanstian Temperature { °C) : 30
Calibrate Date : 5-0ct-23 High Volume 1D : RYG_FS0666
calibrationsheet No.: €-051023-RYG FS0666 High Volume Model: TE-5009%
Calibrator iD: RYG_FS0206 High Volume S/N: 6265
Calibrator Model : TE 50284 Calibrator Slope : 092345
Calibrator S/N: Calibrator Intercept ; 095
Test No. Dalta;0 Qa 1+Chart Linear Regression
(inch) (m*/min) CFM
1 s 1028 2 Slope 441137
z 26 1114 s Intercept 131584
a 30 1196 A0 | correlation Coefficient 09981
4 36 1309 M
5 40 1380 a8
1(cm)
65.4
= 44.124x - 13.158
|
0.0 ‘
0.0 05 10 15
Qa (m3/min}
' 7 ?/
Calibrated by wﬂ P Approved by

Sartorius (Thailand) Co., Ltd.
128 Rama @ Road, Huaykwang. Huaylwang, Bangkok 10310
Tel +86 2543 83616

A%
Ceriil

( MrMangkon Phalathip )
Field Scientist(1)

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

FORMNO. F06-074 REVISIONNOD. - ISSUE DATE: 14/03/16

RYG_ENO0001

e-maik service thaland @sariorius. com e

)

W

revieway | Teis!

NSC-TISI-TIS 17025
0426 -
e
APPROVED BY A7 45
n
PNEXT CAL DATE D‘i|0‘5h"t

caie of Calibrati

Model Number LA1308-F Certificate No. = 23BCI0110

Description Analytical Balance Issued Date Friday. March 03, 2023

Serial Number 25409664 S Reference No. : 204833 -
1D No. : RYG_EN0001

Manufacturer Sartorius o Page No. : 10f2

Customer Name : ALS Labora roup (Thailand) Co.,Ltd. (Rayong Branch)

Calibrated Place

Calibrated By :

Calibration Date :

616/10 Moo 5 T.Maenam Kh

uak Daeng, Rayong 21140, Thailang

ALS Laboratory Group (Thailand) Co., Ltd.(Balance Room)
616/10 Moo 5 T.Maenam Khu. A Pluak Daeng, Rayong 21140, Thailand.

Mr.Chonchai Inthana

Calibration
P No. : This ducted by

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

1 was

Metrological data Ambients Conditions

Capacity 150 g Readability 0.0001 g Temperalure 242°C + 5.0°%C
Humidity 60.0 % RH + 100%RH

Reasons for calibration Pressure 3

(] Mew Instatation

[ senvce / Repaires Re-calioxationy Maintenance Equipment Condition Good Operate [ Fair

Measurement Method

UKAS Publication Ref :Lab 14

The measurement uncertainty stated is the expended uncertainty which is obtained from the standard uncertainty multiplied by the

coverage faclor (k=2) to provide & level of of appi
Expression of Uncertainty in

realise the unit of

ly 95%. It is in accordance with the Guide to
1t (GUM) The i documents the traceability to National Standards, which
measurement according to the International Standard System of Units {SI). Report of Toterance came form list of

Profect Site : Barometric Pressure (mm Hg) © 757
Calibrate Location : Al:wl 10 1mnnuRas Te o 30
Calibrate Date: 5.0ct-23 High Volume ID : RYG FS0667
calibrationsheet No.: C-051023-RYG.FS0667 High Volume Model: TE-5009X
Calibrator ID: RYG_FS0206 High Volume §/N: 6266
Calibrator Model : TE-50284A Calibrator Slope 092345
Calibrator $/N : 1543 Calibrator Intercept : 00095
TestNa, Pelia R0 L2 1yhary Linear Regression
(inch) {m*/min) (cFM)
! 2 Lpag 2 Slope: 46,0176
2 G dAds % Intercept 151156
3 it 11% 40| correlation Coefficient: 09985
4 14 1273 44
s 10 1380 48
1 {cFM)
65.4
Y= 46.018x - 15.116
1
0.0
0.0 05 10 15
Qa (m3/min}
Calibrated by Hudwa Ph. Approved by: i
{ Mr.Mongkon Phalathip | (Mr. Noppang Juntarupan)
Fleld Scientist[1) Envira Field Coordinator Scientist (3)
FORMNO. F06-074  REVISIONNO. - ISSUE DATE: 14/03/16
High Volume Air Sampler Calibration Worksheet
General Electric International
Project Site : Operations Company Inc. Pressure (mm Hg) : 757
Calibrate Location : A3 : Tamuponseuan Temperature  °C) : a0
Calibrate Date : 5.0ct-23 High Volume 1D : RYG_FS0191
Calibrationsheet No.: C-051023-RYG_FS0191 High Volume Model: TE 5009%
Calibrator ID: RYG_FS0206 High Volume S/N : 5330
calibrator Model : Calibrator Slope : 0.92345
Calibrator /Nt 543 Calibrator Intercept : -0.0095
TestNo. Delta H:0 Q 1 Chart Linear Regression
(inch) (m? fmin) (CFM)
1 23 1.049 3z slope: 52,0341
2 &7 1135 L Intercept 22,8030
3 3.1 1216 i Corrclation Coefficient : 09979
4 4 1.273 44
5 39 1362 48
1{cFm)
5.4
T =52.034 - 22.803
0.0
00 05 10 15
Qa [m3/min}
Calibrated by Hﬁ&m Ph. Approved by : =

( Mr. Monghon Phalathip)
Field Scientist(1)

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

FORMNO: F06-074 REVISIONNO. - 1SSUE DATE: 14/03/16

‘Sarterius Metrological Specifications.

Traceability:

Model Number __Description Traceability Cetificate No. Due Date
YCS011-522-00  Sartorius weight set 1mg - 50009 E2.YCS011-522-00 SPC-RT C02212565 14-Sep-2023
MHB-382SD Humidity/Barometer/Temp Lutron MHB-3825D DKSH 19220444 5-Sep-2023

This certficate relate and apply this equipment only

This cartificate may not be reproduced cthar than in full except with
the prior written approval of the Veerification Operation Division
Sartorius (Thalland) Co., Ltd

SOP FM 33 03 February 2022

Mr.ehonchal Intrhana{Technical Manager)




Sartorius (Thailand) Co., Ltd.
128 Rama 8 Road, Huaykwang, Huaykwang, Bangkok 10310
Tel: +66 2643 8361-6 Fax: +66 2643-8367, e-mall: service thaland@sancrius com

P~ _ ,\uf’j’? T
Carnneena

N

Model Number:  LA130S-F - -
Description : Analytical Balance

Serial Number: 25408664 _
ID No, RYG_ENODO1

Manufacturer Sartorius

Calibration Results : Without Adjustment

SARTORILS

of Calibration

Certificate No. : 23BCI0110
Friday, March 03, 2023
Reference No. : 204833

Issued Date :

Page No. : 20f2

Repeatability Eccentricity (Off-center loading error)
The reprodusibitity Is the abiMy ol a weighing instrument 10 cisplay nearly entical readouts | The off-cenfer Is yieided by
under constant load within placed readot of the load, e 173 or 1/4 of maximim-capacky. placed in the
repaaledly on the weighing pan in the same manner. The Stndard cewstion is used fo Imiddle of he weiphing pan and between each of four additional
lexpress reproducibilly quantitatively measuremant points { positions defined according to DIML RTE)
|Nominal Value : (Low Load) 10.0000 10e.0001 Nominal value : 50 g
10 g 10.0¢00 100. 0002 Tolerance 0.0004 ]
Tolerance 10.0601 100.0001
00001 g 10.0000 100.0000 B Difference
10600002 ..‘ 1 =y
Nominal Value : (High Load) 0.0001 g 2 0.0000
100 g 3 -0.0001
Tolerance | 4 | 0.0001
00007 g ! 9.9399 L0002 5 | 0.0000
9,5998 100.0001 Iy -
Standard Deviation 0.00009  0.00006
Linearity
earity. also caked curve of a welghing instrument from the linear sipe.
Tolerance 0.0002 g
Nominal Value Conventional Mass Value Displayed Value Deviation Uncertainty
(@) (9) (9 9)
0.01 0.0100 .6000 00022
0.05 0,0500 ). 0000 0.00023
0.1 0.1000 L0000 0.00023
0.5 0.5000 .0000 0.00023
1 1,0000 ).0000 0.00023
2 2.0000 000 0.00023 |
5 5.0000 0.00022 |
10 10.0001 0.00024
20 20.0001 0.00023
100 100.0000 100.0002 ~ 0.00026
End of Report
SOP FM 33 03 February 2022

High Volume Air Sampler Calibration Worksheet

eral Electric International
Operations Company Inc.,

Project Site:

Calibrate Location : A2 Tanszian

Temperature {°C)

Barometric Pressure (mm Hg) : 757

|

Calibrate Date : 5-0ct-23 High Volume ID RYG F50662
CalibrationSheet No. C-051023-RYG_FS0662 High Volume Model : TE-5009%
Calibrator ID: RYG_R50206 High Volume S/N : 6259
Calibrator Model : TE-50284 Calibrator Slope : 147433
Calibrator 5/N 1543 Calibrator Intercept : -001503
Test N, slahag Quu Vet Linear Regression
inch) (m*/min) (CFM)
1 34 12529 40 Slope : 52.8427
2 ik 13577 46 intercept: 26,1487
1 46 14549 o Corrclation Coeflicicnt 09982
4 52 15459 56
5 58 16318 60
Verm)
654 1
T |
|
| y = 52.843x - 26,149
1
|
|
a0 1
00 0s 10 15 20
Qstd (m3/min)

Calibrated by H@ma Ph.

( Mr.Mangken Phalathip )
Field Scientist(1]

’
Approved by :

{Mr, Noppong Juntarupan)
Enviro Field Coordinator Scientist (3)

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

High Volume Air Sampler Calibration Worksheet

General Electric International
Project Site : Tperabions CompanyInc; Barometric Pressure (mm Hg) : 757
Calibrate Location : AL wy 10 thasnuaeg T e (°C): 30
Calibrate Date: 5-0ct-23 High Volume 1D : RYG_FS0661
€ No.: C-051023-RYG FS0661 High Volume Model : TE-5009%
Calibrator ID: RYG_F50206 High Volume $/N : 6258
Calibrator Madel : TE-5028A Calibrator Slope : 147433
Calibrator §/N: 1543 Calibrator Intercept : -0.01503
Test No, belatl:0 Qe V;Guaty Linear Regression
(inch) {m?/min) (CFM)
k 34 L2529 42 |siope: 56,9591
% b e 46 | intercept: -29.2645
5 i 908 50| correlation Coeflicient 0.9985
4 48 14858 56
5 54 15750 60
| {CFM)
654
|
¥ =56.959x - 29‘25?
|
00 +
0.0 0.5 1.0 15 20
Qstd {m3/min}

Calibrated by

Vighen .

( Mr.Mongkon Phalathip)

Field Sclentist(1)

FORM NO.: F 06-073  REVISION NO.

Approved by :

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

ISSUE DATE: 14/03/16

High Volume Air Sampler Calibration Worksheet

General Electric International
Project Site: Operativns Company Ine. Barometric Pressure (mm Hg) : 757
Calibrate Location : A3 : Tawupanseuan Temperature ( °C) : 30
calibrate Date : 5-0c1:23 High Volume ID : RYG FS0181
CalibrationSheet No.: C-051023-RYG,FS0181 High Volume Madel : TE-5170D
Calibrator ID; RYG_F50206 High Volume §/N : 5334
Calibrator Model : TE-50284 Calibrator Slope : 147433
Calibrator §/N: 1543 Calibrator Intercept ; 001503
Test No. Pt .0 e VsChat Linoar Regression
(inch) (m*min) (cEM)

1 3.6 12888 40 Slope : 594095

- +2 g e Intercept: 36,4818

3 hid . 14543 59 | correlation Corfficient 09987

4 5.2 15459 56

5 58 14318 60

I {cFm)
65.4
|
¥ = 59.400x - 36.482
a0
0o 05 10 15 20
Qstd [m3/min)

Calibrated by

Howgon B

(Mr.Mongkon Phalathip)

Field Scientist(1)

2

(Mr. Nappong Juntarupan]
Envira Field Coordinator Scientist (3)

Approved by

FORM NO.: T 06-073  REVISION NO.:-  1SSUE DATE: 14/03/16



NAC

Accredited colibration laboratory

JIRANATEE ASSOCIATES COLITD ISO/IEC 17025:2017
NSC-TISHTIS 17025
Jliranatee Asocistes Co,Lid CALIBRATION 0357
63/14-15, 67/35:36
Petchesem 7,11, R Wathages, Banghokp Air speed measurement laboratory
Har gho 10600 Thaand) Calibration services depertment

Tel i

Mablle: 466863995453

Emat jpac-catbeatisn@jiranatee com
e warw SINEE COm

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

MEASUREMENT ITEM : Cup anemometer Calibration procedure:
MANUFACTURER  Novalynx The cup enemometer wos cobibroled ogoinst
< Sensar. WS-02F Standerd air velocity transducer model | 825512
Data logger: 200-WS-25LB ond pitot tube with precision differential pressure
SERIAL NUMBER * Sensor: WSD-AS191 meler model. DFM2500 in anlaje Lestasttion of
tan loggercAbtat Effeltype wind tunnel with 900 em’ cross test
section orea. The WI-CL-D07 based on IEC 61400

1D NUMBER < RYG_F50328 12.1, Wind energy generation sitems — Pen 12
CONDITION AS-RECEIVED : Used Rem I Power performance meosurements of
cusTOMER < AS lboraory grup Thaland) o 1.

electricity producing wind turbines, March 2017
y e «

SuanLuang, s

ithﬂ Suan Luang, Bangkok wzsnn.umd

RECEIVED DATE 11 A 2023 This certificaté provides o traceability of The

= megsurement to recognized the national
MEASUREMENT DATE ¢ 18 Aug2023 standords, ond to reahization of the internations!

1SEUE DATE 21 hug2023 system of units (S1] thrugh the NIMT [Notional
Metrology Institute of Thailand) via Certificote

ENVIRONMENTAL CONDITIONS: Aumber: MW.0052 Z ame’mss me

Amblent condition in the laboratory are as follow:

Temperature 1230430 't Uncertainty of Measurement:

Relative Humidity 155.0415.0 KRH The reported uncertainty of measurement is

Atmospheric Pressure :1010210 hea ‘besed on the stardord uncerlainty multiphed by 0
averoge foctar k=2, Which for a normat
distribution correspands 1o @ coverage probobifty

PLACE OF CALIBRATION Eiffel-type wind tunnel of Firanatee Assodates Co,, Ltd. of opproximately 95%. The standard uncertainty

has been determined in accordance with the GUM
‘Evaluation of mecsurement

CALIBRATION CONDITIONS Wind tunnel cross-section area’ Wi g ot Ruldohothemieeniaof it
Win tiection frantal ares® 109 oy TeoEReR
Diameter of mounting pipe’ . mm
Blockage ratio of test object” [(RETON ]

Preconditioning 24 hours at ambient conditions,

Measurement Condition $The average values during measurement are (24.1) °C, 4.3) AN and (1005.44) ha,

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

Lt

M. P
ul\lmﬂoﬂ D:un'nenl Mml

Calibrated by.
¥ Mr. Sorawt Thachalad
0 Miss Jittraporn Lartsomphol

Approved signatory. . .

MHANATYE AFCIATIS 00 1T
e

a- LY
nmg:nmmmum of the wind tunnel
? Brojectid crasi-section ares of the tested object inchude mounting pipe

’o-m-ammmw
Pt

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

1N WRITING FROM THE LABORATORY
Certificate Number
CWD-004-66
Page 2 of 2 Pages
MEASUREMENT RESULTS *
The wing direction sensor was callbrated against standard rotary encoder by method o the wes carried aut 45"

intervals in clockwise and counterclockwise directions after offset adjustment has been made. The flow speed of wind tunnel (usuatly § m/s) is kept constant
while the sensor s rotated around its vertical axis, The results of callbration and associated measurement uncertalnties are reported in the table below.

e spaed 0w [T Error
mis Degree (°) Degree (*) Degree (%)
45.000 42 -3
90.000 87 3
135.000 133 2
S 180,000 182 2
225,000 29 4 10
270.000 s 5 - 10
315,000 320 5 10
360.000 359 1 10
Remark:

* Direction of standard
Direction of Unit Urder Calbeation

NAC

Lo ymeasam asocunis oo um

NAC

Accredited colibration kebaratory
TIRANATEE ASSOCIATES COLLTD, ISO/EC 17025:2017
NSC-TISkTIS 17025
braratee Assocates Co.ltd CALUMATION D057
£2/14.15, 6773536
Feichkagem 7,771, Ad Watthapra, Bangkokyai, Air speed measurement laborotory
Bangkok 10600 Thailand} Colibrotion services department.
Tt 16608680812 Certificate Number
Wiohie 456863599453
E-mal jnat-alibration@jraratee com
Web e wwn frandtee com CWD-004-66

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages
MEASUREMENT (TEM . Wind Direction Sensor Calibration procedure: \
MANUFACTURER  Narh The wind direction sensor was cohbrated against
MODEL/TYPE - Sensor: W5-02F Standard Rotary Encoder model  AX4003TS-
Data lowger: 200-W5-25(5 OMDL-P35-Ulin an close testsection of Fiel
SERAL HiirE oo SoARIa type wind tunniel with 900 cm'” eross rest Section
Sl e ke area. The WI-CL-008 based on IFC 61400-12-1,
i Wind encrgy generation Systems — Part 12-1
1B HOMBER +RYG_Fs0323 Power pecformance measurements of electricity
CONDITION AS-RECEIVED + Used fem producing wind turbines, March 2017 was used os
CUSTOMER : ALS laboratary group (Thalland) Co, Ltd acalibratian guideline.
104 Phatthanakan 40, Phatthanakan Ad, Khwaeng Suan Luang.
Khet Suan Luang, Bangkok 10250 Thatland! Traceabifty:
This certificate provides o traceability of The
'RECEIVED DATE +11 Aug 2013 Measurement ta Tecognized the natianol
MEASUREMENT DATE +18 Aug 2023 standards, gnd to reckaation of the international
ISSUE DATE £ 21 Aug 2023 systerm of units {S/) through the NIMT (National
Metrology institute of Thalland) vio Certificote
ENVIRONMENTAL CONDITIONS: figrober: DA-0643:
Amblent cangition I the laboratory are 25 foliow:
Temperature 1230230 ': Uncerkalnly of Masaurtabent:
Relative Humidity 5501150 *AH Yhe reparied unnstalaty of mednutsment i
prisimigoll iy by based on the standord uncertainty maltiphed by a
coverage foctor ks2, Which for a normal
dhistribution corresponds to o coverage probubility
of approximutely 95%. The standard uncertolnty
PLACE OF CALIBRATION - Eitfel-type wind tunnel of liranate Associates Co, Ltd. s been determined in accordance with the GUM
“Evoluation of mecsurement
data - Guide Lo the expression of uncertamnty in
CAUBRATION CONDITION Wind tunnel cross section atea’ 900 em’ measurement’
Win direction frontal area® 129 '
Diameter of mounting pipe” . mm
Blockage ratio of test object’ 0141 [
Preconditioning 24 hours at amblent conditions.

Measurement Condition i The average values during measurement are (23.9)°C, {41.2) %RH and (1009.3) hFa.

L mf¥

"N Parinya Bosacharoen
Calibration Department Manager

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

Calibrated by
[Z Wr. Sorawit Thachalad
[ Miss Jittraparn Lerisomphel

|Anproved signatory.

NAC

IHANATIE ASYCINS (0 LTH

Remark; \
:aﬁq!Mdem.mma

.
* Diameber of mounting ploe
natia e

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

e

NAC

HEANATEE ASSOCIATES Con, Lt

Accredited colibration laboratory t
ISO/IEC 17025:2017
NSC-TISI-TIS 17025 -l IFS f}a
Jravatee avooates Co.utd BAGRATON diE S ‘ '
€314 15 6773536
Fechkasen 7773, B Watthapea, Banghokyal

Air speed measurement laboratory

Bangkok 10600 Thadsnd) Calbration services department.
¥ 1 Cartificate Number
Mlobie +6EBEI9IHE3
Emal. jaac-cabbration@ranates.com
Wb Site www pranates com CL-020-66
Page 1 of 2 Pages
MEASUREMENT ITEM : Cup anemomeler Calibration procedure. )
MANUFACTURER Novalynx The cup anemometer was colbroled ngoinst
MODELITYPE * Gérsor WEUHF Stondard air velocity tronsdlucer model: 845512
bt bl TSR ond pitot tube with precision differential phissure
meter madel: DPM2500 in an tigse testgection of
SERIAL NUMBER Sensor - " . . 7
Date opgerc 4SS5 Eiffet type wind tunnel, with 500:cm’. cross test
. E section area. The W-CL-O7 based on IEC 61400-
1D NUMBER +RYG_FS0413 121, Wind energy generatian syitems - Part 12
CONDITION AS-RECEIVED Used item 1 Power performonce  measurements o
CUSTOMER AL labaratory group (Thalland) Co., Lid. electrichy producing wind turbines, March 2017
4 Luang  was guideline

Rd,
Khet Suan Luang. Bangkok 10250 Thatland.

1 "
RaCEeS kT Al This cenificate provides a traceabibty of The

measutement to recognized the noticnal
MEATURIMENT DATE iy standirds, and fe realsation of the internaiional

JESUE DATE + 10Feb2023 system of units I5() through the NIMT (National
Metrology Institute of Thailond) via Certificote

ENVIRONMENTAL CONDITIONS: fumber, M- 0053-21 and MW-0066-22

Ambient condition in the laboratory are as follow:

Temperature 1230430 K4 Uncertointy of Measaremant:

Relative Humidity 15504150 HRH The reported uncerizinty of measurement fs

Atmospheric Pressure 1010+ 10 hPa based on the standord uncentainty muiplied by o

caverage factor k=2, Which for a normol
distribution corresponds 10 0 coveroge probabikty
of appraximately 95% The standard uncertainty
has been determined in occordance with the GUM

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

“Evoluation of measurement
CALIBRATION CONDITIONS Wind tunnelcros-seéton area’ T e bl
Win direction frontal area” 100 em’
Diameser of mounting pipe’ - mm
Blockage ratia of test abject’ [REEERN G
Precanditioning 24 hours at ambient conditions
Measurement Condition 1 Theaverage values during measurement ate (24 0] °C, (41.7) %8H and (1015.0) hPa
TABULATION OF RESULTS: /

The table on next page give the measured values.

Callbrated by: 9 Approved signatary:
T Mr Sorawit Thachstad NA( Mt Parinys Booncharoen
1 Miss Jtragbrn Lertsomphol Caliration Deparment Manags

\JIRANATE ASSOCIATES £0.,LTD.

W“dh“lmu‘

inchude

Mumﬁa

i
2
»

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



Certificate Number

€L-020-66

Page 2 of 2 Pages

MEASUREMENT RESULTS *

The cup anemometer, Unit Uncer Calibration (UUC) was exercise at 10 m/s for § minutes prior to calibration being perfermed. The standard air velocity 0.5 m/s
10 5 mys was calculated by a standard air velocity transducer and above 5 m/s to 30 m/s was calculated by 2 pitol tube with precision differential pressure

ter which was installed 40 mm and 300 mm respectively away fram wind tunnel nozrle, IUC was installed at center of the test section, The calibration was
cartled eut under both rising and falling air velocity in the range of 1 m/s to 16 m/s at caliration interval of 1 m/s. The results of calibration and associated
measurement uncertainties are reported in the table below

Vad Temp. wind tunnel Temp, roam Veu Error Ufk=2) |
tmfs) ro k) {mfs) (m/s) mi/s)
0.584 24,10 24,00 07 03 .16
209 23.98 24,00 18 03 016
3044 2396 2400 29 02 019
4136 2420 24.00 38 03 020
5.00 23.80 24.00 48 02 o
598 2424 24.00 58 2 017
7.05 .50 24.00 6.9 02 019
819 414 24.00 80 02 019
9,08 2388 2400 89 01 020
1009 23.88 24.00 a8 0.2 019
1116 374 24.00 10 02 02
LR 2382 24.00 120 02 024
1319 170 24,00 130 02 022
1426 066 24,00 140 03 028
1524 23566 24.00 148 03 023
1630 10 24.00 16.0 03 02

Remark:

‘o "l pl

“velacity of standard

“Velocity of Unit Under Calibration

PHOTO OF CALIBRATION SET-UP

ey

JIKANATE ASSOCIATES €0, LID.

Calibration set-up of the cup anemometer callbration in the wing tunnel of Jirangtee Associates Co., Ltd The cup anemometer shown may differ from the
callbrated one Remark: The propartion of the set- up s rot true |0 scale due to 'nTiﬂ:. geometry.

Centificate Number

CL-018-66

Page 2 of 3 Pages

MEASUREMENT RESULTS *

The wind direction sensor was callbrated against standard rotary encoder by comparison method. During calibration, the measurement was carried out a1 45"
Intervals in clockwise and counterclockwise directions after offsel adjustment has been made. The flow speed of wind tunnel (usually 5 m/s] is kept constant
while the sensor is rotated around s vertical axis, The results of callbration and assoclated measurement uncertainties are reported in the table below.

Alr spead B'w D' Error uksz)
mfs Degree (°) Degree (*) Degree [°) Degree (°]
0.000 o [l 058"
45.000 4 “ 058
50.001 & -3 074
S 135.000 133 -2 074
180.000 180 ) 074
225.000 2 2 0.68
270,000 73 3 068
315.000 318 3 074
Remark;
" Calibration results oty count for the fested c 1ok place’
" Direction of standard

Direction of Unit Under Calibration

NAC

| [IRANATE ASSOCIATES €D., LTD,

“End of Centificate of Callbration®

NAC

Accredited colbratien laboratory
JIRANATEE ASSOCIATES COLLTD, ISOMEC 17025:2017
NSC-TISI-TIS 17025
Uranates pssociates Co,ltg CALIBRATION 0367

631415, 61/15-36

Perchkasem 7,711, A Watthasra, Banghakya Air speed measurement laboratory

Bangkak 20600 Thaitand) Calbration services deportment.

Tel: 46608680812 Certificate Number
Mol 465867

Ermall: [rac-calibration @jitar.ates com

Web site: wwitanatee.com CL-01B-66

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

MEASUREMENT ITEM Wind Direction Sensor Calibration procedure:
MANUFACTURER Novalynx The wind direction sensor was cohbroted against
MODEL/TYPE - Sensor: WS-02F Stendard Ratary Encoder modef; AX40STS-
DMO4-P3-5-U in on close fesi'section of Efffer-
Data logger: 200-Ws-25L0 2 o fe
SEATAL NUNWIER il type wind tunael with 900 cm’ cross test section
i orea. The WI-CL-0OS based on IEC.62400-12.1,
Oeta logger: AS375 Wind energy generction Systems,— Fart 12.1
1D HOYBES, < RYG_FS0413 Power performance meosurements of efectricity
COMDITION AS:RECEIVED: + Used e producing wind turbies, March 2017 was used s
CUSTOMER + ALS labaratory group (Thalland) Ca., Ld. a cofibrazion guidefine.
104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang,
Khet Suan Luang, Bangkok 10250 Thalland, Traceablity:
This certificate provides a troceabiiity of The
RECEIVED DATE 27 4an 2023 mieasurement to recognized the nationol
MEASUREMENT DATE 0 Feb 2023 stondards, pnd 1o realization of the international
ISSUE DATE :10Feb 2023 system of units (51) through the NIMT (National
Metrology Institute of Thaltand) vie Certificate
ENVIRONMENTAL CONDITIONS: number: DA-0043-22
Amblent congition In the laboratory are as follow: ) o M
Temperature 1230430 <
Relative Humidity 155,04 15.0 e The reported uncertainty of measurement is
s based on the standard uncertainty muitiplicd by ¢
Atmespheric Pressure :1010¢ 10 hPa

coverage factor k=2, Which for o normaf
distribution correspond to & coveroge probability
5%, The y
has bee d in accordance with the GUA
valuation of measurement
dota - Guide fo the expression of vocerfointy in

PLACE OF CALIBRATION + Eiffel-type wind tunnel of liranatee Associates Co., Ltd,

CALIBRATION CONDITION + Wind tunnel cross-section area’ 900 o’ measurement’
Win direction frontal area® 129 em’
Diameter of mgunting pipe” - mm
Blockaga ratio of test object’ 0143 |
Preconditioning 24 hours at ambient conditions
Measurement Condition £ The average values during measurement are (23,8)°C, (50.2) %RH and (1012.2) hPz,
TABULATION OF RESULTS: -
The table on next page give the measured valves W
calibrated by: Approved signatory:

Mr. Parinya Booneharoen
Calibratian Department Manager

B2 Mr. Sorawlt Thachatad
. Miss Jittrapssen Lertsomphel

NAC

JIRANATE ASSOCIATES €O, LTD.
Pemark:

* Natele crotesection area of the wind tuanel

 Projected cross-section area of the tested object Include mounting pipe
‘W:ﬂmﬂwﬁnﬂiﬂ!

4

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

NAC

Accredited colibration faboratary

JIRANATEE ASSOCIATES COLLTD. ISOMIEC 170252017

NSC-TISTIS 17025

T1Ara e ARO2iARL Co L Lto CALIBRATION 0367
B3/14:15, 573536
P e 7,741 Re Watthagea, Barghchys, Air speed measurement laborotary
Bargsnd J06GHT 4a0) Cokibration services depariment.
Tel voGIEEE081D Certificate Number

Mol e +GEREI935153
Eomad [nac-Canbeaticn B ranstes com
Wb sl www Jranaten eom

CERTIFICATE OF CALIBRATION

Page 1 0f 2 Poges

MEASUREMENT ITEM Cup anemometer Calibrotion procedure:
MANUFACTURER Hovalynx The cup aremometer was colibrated ogainst
MODEL/TYPE - Sensor WSI2F Standard ot velocity transducer model” B455-12
D0t logger WS 2500 and pitat tube with peecision differentiof pressure
Freter modc) DFA2500 in on close tst-section of

SERIAL NUMBER + Sensor. - Eiffet-type wind tunnel with 900 cm’ cross test

Oata logger: Ad362 section ared, The WI-CL-OA based 61 16T 61400
1D NUMBER BKK_FS0143 121, Wind energy generation systems — Part 12-
CONDITION AS-RECEIVED Used ltem 1. Pawer pedormonce  measwements  of
CUSTOMER AL laboraary grove (Thaltand) Co. Lt electricty producing wind turbines, Mareh 2017

104 Phatthanaken 40, Phatthanakan Rd, Khwoeng Suan Luang.  was used as o cotbration guldeling
Khet Suan Luang, Bangkak 10250 Thatland.

Tracecbilty:
is cetlficate provides  tracebibty of Thy
oot owaan S e
MEASUREMENTT DATE 05 Jan 2023 stondards, o 3 reatzation of e intersrationai
1SSUE DATE 03 lan 2023 systerm of ur theaugh the NIMT {Hational
WMetralogy Institute of Thailond) via Certificate
ENVIRONMENTAL CONDITIONS: Aumber: MV G52 21 ond MW 006622
Ambient candition in the laboratary are as follow:
Temperature 230:30 © Uncertainty of Measurement:
Relative Humidity 5502150 R The reported uncertainty of measutement is
Atmaspheric Pressure 1010: 10 hPa bosed on the stondord uncertointy multiphed by
covercge faciar k=2, Vehich for 0 porial
distrhution corresponds to  coverege probubitty
PLACE OF CALIBRATION Eiffel type wind tunnel of liranatee Associates Ca., Lt of sburomrpdichy IS4 The fLanddrd ineestsinty

has been determined in oecordonee with the GUM
Faluation of mes:
dlata - Guide to the expression of uncertaiaty i

CALIBRATION CONDITIONS Weind tunnel (o5t section area’ a0 o'’ sl
win cirection frontal area’ 100 o’
Diamater of mounting pipe’ . mm
Blockage ratio of lest object’ e |

Preconditioning 24 hours at ambient conditions.

Measurement Condition 1 The average values during measurement are [24.0 °C, (50.4) %RH and (1014 5] ha

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

5 — /7’6’
| H,
Caltbrated by: Approved sigratary’ ... i e
B tr. Sorawit Thachalad | Wi Parieya Boancharoen

1 Ms Steaparn Lastsomphot Cakiration Depariment Manzger

Ram
* Norle erasssectian area of the wind tunnel
:

* Dipenater of mounting pipe
*Ratio 10"

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



Certificate Number

€L-002-66

Page 2 cf2 Pages

MEASUREMENT RESULTS *

The cup anemomeler, Unit Under Colibration {LUC) was exercise 2t 30 m/s for 5 minutes prior 1o calibration being performed. The standard sir velocity 0.5 m/s
to 5 m/s was colculated by a standard ai velocity tansducer and above 5 ms ta 30 m/s was calculsted by 8 ot tube with precision diferentia! pressure
meter which was instalied 40 mm and 300 mm respectively away from wind tunnel razzle, UUC was in:
corried out under both rsing in the range of 1 m/s to 16 m/s at cai
‘measurement uncertainties are reported in the table below.

lied at center of the test section. The calibration was
trval of 1 m/s. The resubts of calibration gad associated

P Temp. wind tunnel Temp. roem Ve Error U k=2)
m/s) ') cl {mfs) (mjs) m/s)
0983 2410 o7 -03 018
2.033 2396 17 -03 016
3.051 24.06 9 Q2 029
4138 24.00 EL] 02 018
498 200 48 1 026
598 w00 59 01 018
7.05 nKW 69 01 021
818 B B8O 032 021
5.09 nn a1 0.0 030
1008 2380 29 =01 0324
1116 380 11 01 028
1213 30 121 0o 08
13 2380 132 a0 034
1427 2396 144 01 01z
15.26 2388 151 01 0
16.32 24.00 16.4 01 028
Remark:
Cabibration s oy for i 1 place
* Velocity of standard

Velagity of Unit Under Cabbeation

PHOTO OF CALIBRATION SET-UP

Calibration set-up of the cup ane et callbration in the wind tunnel of Jiranatee Ass

calibrated one. Remark: The proportien of the et up s nmrmmm‘rThr.r gmm}?
| ¥

I}---w of &h}é:\ o Ealibrati

1 Co, Lid. e cup anemometer shawn may differ from the

Certificate Number

CL-002-66

Page20l2

MEASUREMENT RESULTS ®

The wind direction sensor was ealibrated against standare rotary encodier by comparison method During ealibeation, the measurement was carried out m 45"
Intervals in clackwise and counterclockwise directions after oifset adjustment has been mate. The flow speed of wind tunnel {usually & m/s) is kept constant
white the sensor b rotated around its vertical axis. The results of cahibration and assaciated measurement uncedainties are reparted in the table below

Alr speed D' . Errer Ukez)

mis Degree (1 Degroo (] Degree (1) Degiee 1)
0000 ] o 0580,
45000 41 4 b"
90.000 B7 3 ara

PP 135,000 134 1 ara
180,001 182 2 674
225.000 28 a | 0.68
270.000 mn 1 074
315.000 318 3 074

Remark
Calibration results anly count for the tested circumtantes and emirony

 Bivection of sandard

TR m‘Eﬁ'mﬂﬁh%m-\Mu
| §,

| NAGN

Direction of Unik Under Cabbratian

MRANATE

***End of Cartificate of Calibration

NAC

HNRANATEE ASSOCIATES CO.,LTD,

raraiie Auiociaies Ca Lic

BI85 67/3836

1111, R Watlhag-a, Bar ghakya),
Resk 10650 (Thafand)

HEECBERIR1T

de 456381935453

£mal jraccalbeniken® ranatee.com

Wt pite waw firaiates com

Page 10f 2 Pages

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER
10 NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredited colbrotion lobaratory
ISO/EC 17025:2017
NSC-TISITIS 17025
CALIBRATION 0367

Air speed meesurement laborotory
Colibration services deportment

Certificate Number

CL002-66

CERTIFICATE OF CALIBRATION

Direction Sansor

Hovalyix

Sensor. W-02F

Data logger: WS-25DL

Sensor:«

Data fogger: A4562

BKK_FS0143

Used tem

< ALS laboratory group (Thallard) Ca., Lid

104 Photthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang,

Khet Suan Luang, Bangkok 10250 Thattand

© 28 Dec 2022
06 Jan 2023
©3Jan 2023

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

PLACE OF CALIBRATION

CALIBRATION CONDITION

Precondtiening

230230 ‘c
5504150 WRH
10102 10 hPy

Eiffel-type wind tunnel of liranatee Assoclates Co., Ltd

Wind tunnel cross-section area’ 500 em’!
‘Win dicection frontal area’ 129 on’
Diameter of mounting pipe’ . mm
Blockagk ratio of test object” 03 [

24 hours al mbient conditions

Calibrotion procedure:

The wind dicection sensor was cobbraled ogaingt
Stondord Rotory  Encoder model:  AX4009TS
DIAOM-P3:5-U0 (n on close testaection of Eiffe-
Iype wind tunnel with 900 e’ tross 1851 Section
erea. The Wi-CL-008 besed on IEC.61400-12-1,
Wind energy generction fyitems - Port 12-1
Power performance mecsucements of electricity
produucing wind Lurbines, March 2017 was used 65
o colibration guideline.

pravides o treceobilty of The
mensurement to recogaiced the nationa
stéindards, and ta realization of the international
Systens 6f umits (51) through the NIMT (Natioral
Metrology institute of Tholiond) vio Cerlficate
mumber DA-0043-22

Unceriainty of Measurement:

The reported uncertalnty of meosurement is
based on the standard uncenainty multiphed by o
coveroge Joctor ke2, Which for 6 normal
Wistribution corresponds to o coveroge robobility
of opprosimately 95% The stondard uncertainty
#as been determined in becordance with the GUM
Fwgluation of measurement

data - Guide 10 the expression of uncertainty in
measurement

i

Measurement Candition +Tha average values during measurement are (23.9)°C, (50.1 %RH and (1015.7) bea
TABULATION OF RESULTS: —— e e

The table on next page give the measured values, :

Calfbrated by: %pﬁmﬂd signatory.

1 Mr. Scrawit Thachatsd
C) Miss Matraparn Lertsomphol

Remark;

:Nmﬁsmﬂ-‘nlnnl of the wind tunnel

NAC

NATE | 350CIATES €O, LT

* Dlamter of mounting pige
“natia 1o

Mr Parinya Booneharoan
Calibration Depariment Marager

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

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND
Tel0-2435-8800 Fax.0-2433-1679 e-mailcal-center@sithiphorn.com http //wwwisithiphorn.com

IN WRITING FROM THE LABORATORY

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACC23005
Pages : lof3

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 :

SOUND CALIBRATOR
RION

NC-T5

35002736

RYG FS0496

GOOD

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

BANGKOK, 10250 THAILAND,

(230 £3) G

(1013 £3 ) kPa
( 500 £20) %

06 JANUARY 2023
17 JANUARY 2023
19 JANUARY 2023

Pasforn. ¥

\.‘J I J':-q

Nathakom Pisutpaisan

7 A

( Thanakul Petchurai

This cenificate 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-T812-04-04-020664



SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-03

Calibration Method :
This equipment was calibrated by based on IEC-60942-2003 Standard.

Cert. No. : ACC23005

Joh No.

Pages

: VO66AC0024
: 20f3

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

microphone.

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

Instrument Model Serjal No, ert Due Date
Waveform Generator 33511B MY352302742 EF-0008-22 04-Feb-23
Digital Multimeter 334614 MY53220104  EEL.BP. 04/0265 09-Feb-23
Digital Multimeter 33461A MY53220076  EEL.BP. 03/0265 09-Feb-23
Digital Multimeter 33461A MY60024273 BP. 05/0265 09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-4ZKAl 34560495 AA-3005-22 22-Feb-23
Audio Analyzer AVR-3360A V744B6069 EF-0010-22 07-Feb-23

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

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

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

SAIT Hi PJ RN, SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACC23005

Job No.
Pages
Result of calibration ;
1. Sound pressure level
Specified sound Measured Deviated Tolerance
pressure level value value Uncertainty limit
(dB) (dB) (dB) (dB) (dB)
94 93.98 -0.02 0.14 0.40
2. Frequency
Specified Measured Deviated Tolerance
Frequency value value Uncertainty Timit
(Hz) (Hz) %) (%) (%)
1000 1000.0 0.0 0.1 1.0

3. Total distortion
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Tolerance limit ( % ) ’

Densm’cd value (%) ! Uncertainty ( %)
[ 0.35 | 0.10

3.0 a3

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

or any value following, caleulation providing n lavel of confidence of approximately 95 %
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Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :
Pressure :

Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42A/ Microphone UC-52 / Preamplifier NH-24
00623395 / 198642 / 26423

GOOD

ALS LABORATORY GROUP (THAILAND} CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

B 1By Miom 7
(230 43) o St o
(1013 =3 ) KkPa SRR _.ﬁ‘b
(500 £20) % o it

R Aofof23
07 OCTOBER 2022 e

20-21 OCTOBER 2022
21 OCTOBER 2022

Nathakorn Pisutpaisan

7,,%@

(  Thanakul Petchurai

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

other than in full, except with the prior written approval of the head of Calibration Laboratory.
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Calibration Procedure ; CP-AC-01

Calibration Method :

Cert. No. : ACL22241
Job No. : VC65AC008%
Pages 1 20f8

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 ealibration :
1. Reference Standard Instruments :

Instrument Model Serial No. Cert, No,
Waveform Generator 332104 MY48017076 EF-0007-22
Waveform Generator 33511B MY52302742 EF-0008-22
Digital Multimeter 33461A MYS53220104 EEL.BP. 04/0265
Digital Multimeter 33461A MY53220076 EEL.BP, 03/0265
Digital Multimeter 34461A MY60024273 EEL.BP. 05/0265
Programmable Attenuator MAT-1070 62100114 EF-0009-22
Condenser Microphone 4180 2977900 AA-1013-22
Measuring Amplifier NA-42KAl 34560495 AA-3005-22

Due Date
04-Feb-23
04-Feb-23
09-Feb-23
09-Feb-23
09-Feb-23
07-Feb-23
24-Feb-23
22-Feb-23

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

3.1 National Institute of Metrology (Thailand).

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

QF-TS12-04-04-020664

> /?XA,,



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD. SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY gesociates CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL22241 Cert. No. : ACL22241
Job No. : VC6SACO089 Job No. : VC65AC0089
Pages : 3of8 Pages : 40f8
Summary of Measurement Result ;. t i

1. Absolute sensitivity

Uncertainty | Maximum-permitted Reference Measured Acceptance
Parameter Pass | Fail (aB) uncertainty of Acoustic Signal Value Deviation Limit
measurement (dB) (dB) (dB) (dB) (dB)
1. Absolute sensitivity 4 - 02 NIA 03.9 (93.95) 939 00 03
2. Self-penerated noise v - 02 N/A
3, Acoustical signal tests of freq weighti 2. Self-generated noise
1251z il 03 06 2.1 Normal test
1000 Hz v - 03 0.6
8000 Hz % - 03 07 Measisd Nalue
4. Electrical signal tests of frequency weightings -
For 10 Hz 104 kiz % . 03 0.6 =
Foc +kHzm 10 kHz v |- 03 D 2.2 The microphone of the sound level meter was replaced by electrical signal input device.
For > 10 kHz to 20 kHz - . - 1.0 Frequency Measured value
5. Frequency and time weightings at 1 kHz v - 0.2 0.2 S
6. Long - term stability v - 0.1 0.1 Welehing )
7. Level linearity on the reference level range v - 0.2 0.3 A - wielght 22
8. Level linearity including the level range control v - 0.2 0.3 C <welght 164
9. Tone burst response v 2 0.2 03 S Ll
10. Peak C sound level v - 0.2 035
11, Overload indication v = 02 0.25 3. Acoustical signal tests of frequency weightings
12. High level stability v 5 01 01 Meter free-field acoustic response at a level of 84 dB
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat Coweight Aweight Avcf:pllmce
Limits
125 0.3 0.3 0.3 +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 m QF-TS12-04-04-020664
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4, Electrical signal tests of frequency weightings 7. Level linearity on the reference level range

Weighting network response with relative to 1 kHz.

Anticipated Measured Deviated Acceptance
Frequency Deviation from various frequency weighting response curve (dB) Value Value Value Limits
(Hz) P s Acceptance (dB) (dB) (dB) (dB)
™ Coveight F R Limits 137.0 137.0 00 ii
63 0.0 0.0 0.0 2.0 136.0 136.0 0.0 & 1.1
125 0.0 0.1 0.0 1.5 135.0 135.0 0.0 1.1
250 0.0 0.0 0.0 *1.5 134.0 134.0 0.0 1.1
500 0.0 0.1 0.0 1.5 133.0 133.0 0.0 +1.]
1000 0.0 0.0 0.0 1,0 132.0 132.0 0.0 +1,1
2000 0.0 0.1 0.0 2.0 131.0 131.0 0.0 +1.]
4000 0.0 0.0 0.0 43,0 129.0 129.0 0.0 +1.1
8000 0.0 0.1 0.1 +5.0 124.0 124.0 0.0 +1.1
119.0 119.0 0.0 + 1.1
5. Frequency and time weightings at 1 kHz e LA 34 Ll
109.0 109.0 0.0 £ 1.1
5.1 Frequency weightings at 1 kHz 104.0 104.0 0.0 E1.1
Measured Deviated Acceptance 9.0 99.0 0.0 % 1.1
Frequency Value Value Limits 9.0 9.0 0.0 211
Weighting (dB) (dB) (dB) 89.0 89.0 0.0 £1.1
A - weight 94.0 0.0 2 84.0 84.0 0.0 +1,1
C - weight 94.0 0.0 +0.2 79.0 79.0 0.0 +1.1
Flat 94.0 0.0 £02 74.0 74,0 0.0 £1.1
69.0 69.0 0.0 +1.1
5.2 Time weighting at | kHz 64.0 64.0 0.0 £1.1
Mewsared [ DRV Vo e 59.0 59.0 0.0 211
Frequency Value Value Limits 54.0 54.0 0.0 %11
Weighting (dB) (dB) (dB) 49.0 490 0.0 1.1
Fart 0.0 00 - 4.0 440 0.0 £1.1
Slow 94,0 0.0 0.1 390 390 00 11
Teq 520 00 To1 34.0 340 0.0 1l
30.0 30.0 0.0 +1.1
6. Long - term stability 220 2.0 0.0 2l
- - - 28.0 28.0 0.0 £1.1
SLM Display | SLM Display Deviated Acceptance

Frequency at initial at final Value Limits 20 269 el 2L
Weighting (dB) (dB) (dB) (dB) 26.0 25.9 0.1 £1.1
= 25.0 25.0 0.0 £ 1.1

A - weight 94.0 94.0 0.0 =03

QF-TS12-04-04-020664 QF-TS12-04-04-020664
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8. Level linearity including the level range contral

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 | Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting | (ms) (dB) (4B ) (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
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 0.1 153-5.0
SEL 2 B 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.1 0.1 +1,0

10. Peak C sound level

Number of cycle Anticipated | Measured Deviated | Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 &
One 136.4 136.3 -0.1 3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.1 0.1 L
Positive half cycle 1354 1352 0.2 +2.0
Negative half cycle 135.4 135.2 -0.2 +2.0

QF-TS12-04-04-020664
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Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42A/ Microphone UC-52 / Preamplifier NH-24.
Serial No.: 00623396 / 198643 / 26424
ID No.: =
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO,, LTD.

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

Location : -

Ambient Temperature : (23.0£3) T

Pressure : (1013 £3) kPa

Relative Humidity : (50,0 £20 ) % Ui

Received Date : 07 OCTOBER 2022 ARG
Calibration Date : 20-21 OCTOBER 2022
Date of Issuc : 21 OCTOBER 2022

Calibrated by :

Approved hy : 7 w\“
2 -

( Thanakul Petchurai )

Nathakorn Pisutpaisan

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.
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11. Overload indication

Measured value ( dB ) Deviated Acceplance
Positive Negative Value Limits
one-halfeycle | one-half cycle (dB) (dB)
89.5 89.6 0.1 *1.5

12. High level stability

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

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

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

e End of Calibration Certificate PP ot
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Cert.
Job No.
Pages
Calibration Procedure : CP-AC-01

Calibration Method :

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

The SLM had tests to Acoustical and Electrical signal tests of ighting with Anechoic chamber and Reference
Standard Instruments.

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

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

Instrument Model Serial No, Cert. No, Due Date
‘Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104 EEL.BP. 04/0265  09-Feb-23
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0265  09-Feb-23
Digital Multimeter 344614 MY60024273 EEL.BP. 05/0265  09-Feb-23
Programmable Attenuator MAT-1070 62100114 009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAl 34560495 AA-3005-22 22-Feb-23

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

3.1 National Institute of Metrelogy (Thailand).
3.2 Thailand Institute of and Technological R h (TISTR).

QF-TS12-04-04-020664
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Summary of Measurement Result ;- Result of calibration :
1. Absolute sensitivity
U 4 permitted Reference Measured Acceptance
Parameter Pass | Fail () uncertainty of Acoustic Signal Valie Diviation Ligih
measurement (dB) (dB) (dB) (dB) (dB)
1. Absolute sensitivity v - 02 NA 93.9 (93.95) 3.9 o0 203
2. Self-generated noise v - 02 N/A
3. Acoustical signal tests l:;;i';qzmcy weightings ~ - — — 2, Self-gemerated nolsé
2.1 Normal test
1000 Hz v 03 06
8000 Hz v 03 0.7 Measured Value
4. Electrical signal tests of frequency weightings (dB)
For 10 Hz 10 4 kHz v 0.3 | 0.6 L
foe 4tz 10 1Dl i 04 . L5 2.2 The microphone of the sound level meter was replaced by electrical signal input device.
For > 10 kHz to 20 kHz - - - 1.0 -
5. Frequency and ime weightings at | Kiiz v - 02 02 Frequency easmred vt
5. Long - term stability v 0.1 01 el {o8)
7. Level linearity on the reference level range v - 0.2 0.3 A - weight 108
8. Level linearity including the level range control v 02 03 C - weight 171
9. Tone burst response v - 0.2 0.3 Flat 229
10, Peak C sound level v - 0.2 0.35
11, Overload indication v 5 0.2 0.25 3. Acoustical signal tests of frequency weightings
12, High level stability v - 0.1 0.1 Meter free-field acoustic response at a level of 84 dB
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat Cweight Aoweight Acceptance
Limits
125 0.2 0.2 0.2 *1.5
1000 0.0 0.0 0.0 + 1.0
8000 0.2 0.2 0.2 +5.0

QF-TS 12-04-04-020664 ’m QF-TS12-04-04-020664
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4. Electrical signal tests of frequency welghtings 7. Level linearity on the reference level range
Weghting fietwrk responsé ith reluive 1o.] KHz Anticipated Measured Deviated Acceplance
Frequency Deviation from various frequency weighting response curve (dB) Value Value Value Limits
(Hz) / . Acceptance (dB) (dB) (dB) (dB)
= Crmignt SO Limits 1370 137.0 0.0 +11
63 0.0 -0.1 0.0 +2.0 136.0 136.0 0.0 *1.1
125 0.0 0.0 0.0 +1,5 135.0 135.0 0.0 %11
250 0.0 0.0 -0.1 +1.5 134.0 134.0 0.0 +1L1
500 0.0 0.0 0.0 £1.5 133.0 133.0 0.0 £ L1
1000 0.0 0.0 0.0 £1,0 132.0 132.0 0.0 £1.]
2000 0.0 0.0 0.0 2.0 131.0 131.0 0.0 £1,]
4000 0.0 0.0 0.0 £3.0 129.0 129.0 0.0 £1.]
8000 0.0 0.1 0.1 +5.0 124.0 124.0 0.0 +1.1
119.0 119.0 0.0 +1.1
5. Frequency and time weightings at 1 kHz T S5 b =L
109.0 109.0 0.0 £1.1
5.1 Frequency weightings at 1 kHz 104.0 104.0 0.0 1.1
Measured Deviated Acceptance 99.0 99.0 0.0 +1.1
Frequency Value Value Limits 94.0 94.0 0.0 £ 1.1
Weighting (dB) (dB) (dB) 89.0 9.0 0.0 +1.1
A - weight 94.0 0.0 - 84.0 84.0 0.0 £1.1
C - weight 94.0 0.0 0.2 79.0 79.0 0.0 £1.1
Flat 94.0 0.0 %02 74.0 74.1 0.1 £1.1
69.0 69.1 0.1 & L]
5.2 Time weighting at 1 kHz 64.0 64.0 0.0 +1,1
TR T 50.0 59.1 0.1 £ 11
Frequency Value Value Limits 54.0 54.0 0.0 + 1.1
Weighting (dB) (dB) (dB) 49.0 49.0 0.0 £1.1
Fast 94.0 0.0 - 44.0 44.0 0.0 + 1.1
Slow 9.0 00 201 39.0 39.0 0.0 # 1.1
Leq 94.0 00 201 34.0 34.1 0.1 £11
30.0 30.0 0.0 £11
6. Long - term stability 28.0 250 50 %)
SLM Display | SLM Display | Deviated Acceptance 20 281 o Lib)
Frequency at initial at final Value Limits 210 271 . =
Weighting (dB) i (dB) (dB) 26.0 26.1 0.1 +1.]
A - weight 940 4.0 0.0 03 L 25l ¢ 24

QF-TS12-04-04-020664 m QF-TS12-04-04-020664 ’w
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8. Level linearity including the level range control

Anticipated Measured Deviated Acceplance
Range Velue Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 £1.1
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting | (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.0 0.0 1.0
Slow 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 £1.0
0.25 1 99.0 98.9 -0.1 15;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 £1.0

10. Peak C sound level

‘Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
One 1364 136.4 0.0 43,0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB ) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
Positive half cycle 1354 135.2 -0.2 +2.0
Negative half cycle 1354 135.2 -0.2 +2.0

QF-TS12-04-04-020664
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 00623394 / 198641 / 26422

1D No.: %

Condition As Found : GOOD

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

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

Location : " eredon. P
Ambient Temperature : (230 +3) o e
Pressure ! (1013 £3) kPa T ._W‘
Relative Humidity : (500 £20 ) % ; o ST

_ dofefzs
Received Date : Z
Calibration Date :
Date of Issue :

07 OCTOBER 2022
20-21 OCTOBER 2022
21 OCTOBER 2022

Calibrated by : Nathakomn Pisutpaisan

77 Gl

(  Thanakul Petchurai )

Approved by :

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.
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11, Overload indication

Measured value (dB ) Deviated Aceeptance
Positive Negative Value Limits
one-half eycle | one-half cycle (dB) (dB)
89.5 89.8 0.3 *1.5

12. High level stability

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

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

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

== End of Calibration Certificate i L e

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

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of freq
Standard Instruments,

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

-y weighting with Anechoic chamber and Reference

Condition of this result of calibration :

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

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

3. This certificate is traceable to the i i system of unit maintained at :
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664
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Summary of Measurement Result :
Uncertainty | Maximum-permitted
Parameter Pass | Fail uncertainty of
(dB) measurement (dB)
1. Absolute sensitivity ¥ - 02 N/A
2, Selfgenerated noise v 02 N/A
3. Acoustical signal tests of fi ighti
125 Hz v 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 H 1o 4 kHz v . 03 06
For >4 kHz t0 10 kHz v - 03 07
For > 10 kHz to 20 kHz - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 02
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v 2 0.2 03
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v 2 02 0.3
10, Peak C sound level v - 02 0.35
11. Overload indication v & 02 0.25
12. High level stability v - 0.1 0.1
QF-TS12-04-04-020664
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Cert. No. : ACL22240

Job No. : VC65ACO08Y
Pages : 40f8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB} (dB) (dB)
93.9 (93.95) 93.9 0.0 0.3

2. Self-generated noise
2.1 Normal test

(dB)

Measured Value

14.2

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

Frequency Measured value
Weighting (dB)
A - weight 10.8
C - weight 17.1
Flat 23.0

3. Acoustical signal tests of frequency weightings

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

Frequency Deviation from various frequency weighting response curve (dB)
(1) Flat Coweight | A-welpht S
Limits
125 0.1 0.1 0.1 1.5
1000 0.0 0.0 0.0 + 1.0
8000 0.1 0.1 0.1 +5.0

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

Cert. No. : ACL22240

Job No. : VC65AC0089
Pages @ S5of8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to | kHz.
Frequency Deviation from varions frequency weighting response curve (dB)
(Hz) . x Acceptance
Flat C-weight A-weight Limits
63 0.1 -0.1 0.0 2.0
125 0.0 0.0 0.1 1.5
250 0.1 0.0 0.0 *1.5
500 0.0 0.0 0.0 *1.5
1000 0.0 0.0 0.1 1.0
2000 0.0 0.0 0.1 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.1 0.0 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 r
C - 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) (dn)
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 (48) (dB) (dB) (dB)
A - weight 94.0 94.1 0.1 +0.3
F-TS] 2-04-04-020664
! ’ B,

Continuation of Calibration Certificate

Cert. No. : ACL22240

Joh No. : VC65AC0089
Pages i 6ol8
7. Level linearity on the reference level range
Anticipated Measured Deviated Acceplance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 %11
136.0 136.0 0.0 =11
135.0 135.1 0.1 1.1
134.0 134.1 0.1 +1.1
133.0 133.0 0.0 + 1.1
132.0 132.0 0.0 £ 1.1
131.0 131.0 0.0 £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
104.0 104.1 0.1 £1,1
99.0 99.0 0.0 £1.1
94.0 94.0 0.0 1.1
89.0 89.0 0.0 1.1
84.0 84.0 0.0 1.1
79.0 79.0 0.0 1.1
74.0 74.0 0.0 1.1
69.0 69.0 0.0 %1,1
64.0 64.0 0.0 * 1.1
59.0 59.0 0.0 =11
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 £1.1
44.0 44.0 0.0 1.1
39.0 39.0 0.0 £1.1
34.0 34.0 0.0 £1.1
30.0 30.0 0.0 + 1.1
29.0 29.0 0.0 £ 1.1
28.0 28.0 0.0 + 1.1
27.0 27.0 0.0 + 1.1
26.0 26.1 0.1 1.1
25.0 25.1 0.1 %11

QF-TS12-04-04-020664
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8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance

Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 *].1

9. Tone burst response

Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting | (ms) (4B} (dB) (aB) (48)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 1169 0,1 10;-2.5
200 800 134.0 134.0 0.0 =1.0
2 8 108.0 107.9 -0.1 1.5;-5.0
Slow
200 800 127.6 127.6 0.0 1.0
0.25 ] 99.0 98.8 -0.2
SEL 2 8 108.0 108.0 0.0
200 800 128.0 128.0 0.0

10. Peak C sound level

Number of cycle Anticipated Measured Deviated Acceplance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 k:
One 136.4 136.3 0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 135.4 135.1 -0.3 £2,0

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

451-451/1 Sirinthom Rd ., Bangbumru, Bangplud Bangkok 10700 THAILAND, NSC-TISI-TIS 17025
Tel0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphom.com http//www.sithiphorn.com CAUBRATION 0394

Cert. No. : ACC23009

Pages ¢ lof3
. . .
Calibration Certificate
Equipment : SOUND CALIBRATOR
Manufacturer : RION
Model : NC-74
Serial No.: 34178121
ID No.: RYG_FS0213
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 : - %'_'/om- P
Ambient Temperature : (230£3) <
Pressurc : (1013 £3) kPa ; _‘.4{ t
Relative Humidity : (500 +20) % ;
Received Date ; 24 JANUARY 2023
Calibration Date : 26 JANUARY 2023
Date of Issue : 27 JANUARY 2023

Calibrated by : Nathakom Pisutpaisan

Approved by : . w_ _
)

( Thanakul Petchurai

‘This certificate is issued in accordance with the requirements of ISO/AEC 17025 standard, may not he 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.
? CALIBRATION LABORATORY

associates
Continuation of Calibration Certificate

Cert. No, : ACL22240
Job No. : VC65ACD089
Pages : Bol§

11. Overload indication

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

12. High level stability

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

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

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

~—————— End of Calibration Certificate

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

Cert. No. : ACC23009

Job No. : YC66AC0031

Pages : 2of3
Calibration Procedure : CP-AC-03

Calibration Method :

This equipment was calibrated by based on LEC-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, Cerl, No, Due Date
‘Waveform Generator 335118 MY52302742 EF-0008-22 (M-Feb-23
Digital Multimeter 33461A MY53220104  EEL.BP. 04/0265 09-Feb-23
Digital Multimeter 33461A MY53220076 BP. 03/0265 09-Feb-23
Digital Multimeter 33461A MY60024273 EEL.BP. 05/0265 09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAl 34560495 AA-3005-22 22-Feb-23
Audio Analyzer AVR-3360A V744B6069 EF-0010-22 07-Feb-23

2. This result of ealibration 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-(20664



_SKI TUJ': ! P]?R N, SITHIPORN ASSOCIATES CO,LTD.
o CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC23009
JobNo. : VC66AC0031
Pages : 3of3
ult i ion :

1. Sound pressure level

SITHIPORN ASSOCIATES CO.,LTD,
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THA!LAND.l HSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mailical-center@sithiphorn.com http//wwwisithiphorn.com  CAUBRATION 0354

Cert. No. : ACL23038

Pages i laf9
. A .
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-21/ Microphone UC-52 / Preamplifier NH-21
Serial No.: 00465461 / 108081 / 19513
1D No.: RYG_FS0007
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 : - ‘ . p: ﬁﬂ‘qu tp
Ambient Temperature ; (230 %3 ) oC BY i ‘.& s

Pressure : (1013 23) i 2 _ﬁ?ﬁ
(500 =20 ) % et e

Relative Humidity : )

Specified sound Measured Deviated Tolerance
pressure level value valug Uncertainty Timit
(dB) (dB) (dB) (dB) (dB)
94 94.16 0.16 0.14 0.40
2. Frequency
Specified Measured Deviated Tulermoe:
Frequency value value Uncertainty limit
(Hz) (Hz) %) (%) (%)
1000 1003.2 0.3 0.1 1.0
3. Total distortion
Measured value (% ) Uncertainty ( % ) Tolerance limit ( % )
1.97 0.10

3.0

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

or any value following caleulntion,providing a lavel of confid

of approximately 95 %

End of Calibration Certificate

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

Cert. No. : ACL23038
Job No. @ VC66AC0024
Pages 1209

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.

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

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

Instrument Model Serial No, Cert. No, Due Date
Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104 EEL.BP, 04/0265  09-Feb-23
Digital Multimeter 33461A MY53220076 EF1.BP. 03/0265  09-Feb-23
Digital Mulimeter BRA6A MY 60024273 EEL.BP. 05/0265  09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAl 34560495 AA-3005-22 22-Feb-23

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

> BEA_

Received Date :
Calibration Date :

06 JANUARY 2023
13-18 JANUARY 2023

13 11 [ s

Date of Issue : 19 JANUARY 2023

‘Nathakorn Pisutpaisan

7 BAL-

( Thanakul Petchurai )

Calibrated by :

Approved by :
T'his certificale 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
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con CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23038
Job No. : VC66AC0024
Pages HX 8

Summary of Measurement Result

Uncertainty Maximum-permitted

Parameter Pass Fail uncertainty of
(@) measurement (dB)
1. Absolute sensifivity v - 02 N/A
2. Self-generated noise v - 02 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 04 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz 10 4 kiiz v 03 0.6
For > 4 kHz 10 10 kHz v - 03 0.7
For > 10 kHz 10 20 kHz - = % 1.0
5. Frequency and time weightings ai 1 kHz v - 02 0.2
6. Lang - 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 4 02 0.3
9. Tone burst response v # 0.2 0.3
10. Peak C sound level % - 02 035
11. Overload indication v - 02 025
12. High level stability v N 0.1 0.1

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

Cert. No. : ACL23038

Job No. : VC66AC0024

Pages : 4of9

Result of calibration :

1. Absolute sensitivity

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

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
23.5

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

Frequency Measured value

Weighting (dB)

A - weight 22.2

C - weight 216

Flat 222
1A signal tests of freq welightl
Meter free-field acoustic response at a level of 84 dB
Frequency Deviation from various frequency weighting response curve (dI})
(Hz) . . §
Flat C-weight A-weight

125 0.2 0.2 0.2
1000 0.0 0.0 0.0
8000 0.1 0.2 0.2

QF-TS12-04-04-020664
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23038
Job No.  : VC66AC0024
Pages : 6olY

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceplance
Value Value Value Limits
(dB) (dB) (dB) (dB)
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 x1.]
133.0 133.0 0.0 =1.1
132.0 132.0 0.0 1.1
131.0 131.0 0.0 an
129.0 129.0 0.0 +1.]
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 *1.]
114.0 114.0 0.0 +1.1
109.0 108.0 0.0 +1.]
104.0 104.0 0.0 £1.1
99.0 99.0 0.0 +1.]
94.0 94.0 .0 + 1.1
89.0 89.0 0.0 1.1
84.0 £4.0 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 1.1
49.0 49.0 0.0
44.0 44.0 0.0
39.0 39.0 0.0

QF-TS12-04-04-020664

LA

Cert. No. : ACL23038
Job No. : VC66AC0024
Pages : 50f9%

4. Electrical signal tests of [requency weightings

Weighting network response with relative to 1 kHz,

Frequency Deviation from various frequency weighting response curve (dB)
{Hz) y : Acceplance
Flat C-weight A-weight Liits.
63 -0.1 -0.1 0.0 2.0
125 -0.1 -0.1 -0.1 =15
250 -0.1 -0.1 0.1 *1.5
500 -0.1 -0.1 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 0.1 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 (4B ) (dB) (am)
A - weight 94.0 0.0 =
C - weight 94,0 0.0 +£0.2
Flat 94.0 0.0 +02
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dn) (dB) (dB)
Fast 94.0 0.0 =
Slow 94.0 0.0 4 0.1
Leq 94.0 0.0 0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dn) (dn)
A - weight 94,0 94.0 0.0 0.3

QF-TS12-04-04-020664
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Continuation of Calibration Certificate
Cert. No. : ACL23038
Job No. 1 VC66ACH024
Pages i Tof9

8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance
Range Value Value Value
(dB) (dB) (dB)
130 94.0 $4.0 0.0
120 94.0 94.0 0.0
110 94.0 94.0 0.0 0.5
100 94.0 04.0 0.0 0.5
90 94.0 94.0 0.0 +0.5

Level lincarity on cach level range

Anticipated Measured Deviated Acceplance
Range Value Value Value Limits
(dB) (dB) (4B } (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 Acceptance
duration, Th Cycle Value Value Limits
Weighting (ms) (dB) (dB) (dB)
0.25 1 108.0 107.9 1.5;-5.0
Fast 2 8 117.0 117.0 0;-2.5
200 800 134.0 134.0 +1.0
Siow 2 8 108.0 108.0 1.5,-5.0
200 800 127.6 127.6 0.0 =1.0
0.25 1 99.0 8.9 0.1 -5.0
SEL 2 8 108.0 108,0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 =1.0

QF-TS12+4-04-020664
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associates

Continuation of Calibration Certificate

Cert. No. : ACL23038

Job No, : VC66AC0024
Pages : Bof9
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Accepiance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
One 1364 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 1354 135.0 -04 2.0
Negative half cycle 1354 135.0 -0.4 2.0
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half eyele | one-half cycle (dB) (dB)
89.4 89.3 -0.1 x].5

QF-TS12-04-04-020664
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CALIBRATION LABORATORY
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CALIBRATION LABORATORY

SITHIPORN ASSOCIATES CO,LTD.

Cert. No. : ACL23038
Job No. : VC66AC0024
Pages : Dof9
12. High level stability
SLM Display | SLMDisplay | Deviated | Acceptance

Frﬂ_lw_w at initial at final Value Limits

Weighting (dB) (4B) (dB) (d8)

A - weight 137.0 137.0 0.0 03

The reported uncertainty is based on a standard unceriainty multiplied by coverage factor k =2
or any value following calculation,providing & lavel of confidence of approximately 95 %

QF-T812-04-04-020664

End of Calibration Cerfificate
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Continuation of Calibration Certificate

Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http //www.sithiphom.com  CAUBRATION 0394
Cert. No. : ACL22296
Pages : lof9
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Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-21/ Microphone UC-52 / Preamplifier NH-21
Serial No.: 00376364 / 71486 /23142
1D No.: RYG_FS0012
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 : - ?E&u[xnn ’p
Ambient Temperature : (230+3) Lo
Pressure : (1013 £3) kPa i #Z 0
Relative Humidity : (500 £20) L
£ 1blss 125

Reccived Date :
Calibration Date :
Date of Issue :

07 DECEMBER 2022
16-20 DECEMBER 2022
21 DECEMBER 2022

Calibrated by :

Approved by :

Nathakom Pisutpaisan

Z‘ﬁégw

( Thanakul Petchurai

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 1.aboratory.

QF-TS12-04-04-020664

Calibration Procedure :

Calibration Method :

CP-AC-02

Cert. No, :
Job No.
Pages H

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,

ACL22296
VCGEACO016
2ol

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

Condition of this result of calibration :

1. Reference Standard Instruments :
Instrument
Waveform Generator
Waveform Generator
Digital Multimeter
Digital Multimeter
Digital Multimeter
Programmable Attenuator
Condenser Microphone
Measuring Amplifier

Meodel
33210A
3suB
33461A
33461A

BB46A

MAT-1070

4180

NA-ZKA]

Serial No,
MY48017076
MY52302742
MY53220104
MY53220076
MY60024273

62100114

2977900

34560495

Cert, No,
EF-0007-22
EF-0008-22

EEL.BP. (4/0265

EEL.BP. 03/0265

EEL.BP. 05/0265
EF-0009-22
AA-1013-22
AA-3005-22

Dug Date
04-Feb-23
04-Feb-23
09-Feb-23
09-Feb-23
09-Feb-23
07-Feb-23
24-Feb-23
22-Feb-23

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

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

QF-T812-04-04-020664
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Summary of Measurement Result ;- Result of calibration :

1. Absolute sensitivity

Uncertainty | Maximum-permitied Reference Measured - | Acceptance
Parameter Pass | Fail (°B) uncertainty of Acoustic Signal Value Deviation Limit
measurement (dB) (dB) (dB) (dB) (dB)
1, Absolute sensitivity % - 0.2 N/A 93.9 (93.95) 03.9 0.0 +0.3
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency wei 2. Self-generated noise
125 Hz v = 0.3 0.6 2.1 Normal test
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7 Measured Value
4. Electrical signal tests of frequency weightings (;:.30)
For 10 Hz to 4 kHz v - 0.3 0.6
Por>4 kHz o 100kHz ¥ - 0.3 0.1 2.2 The microphone of the sound level meter was replaced by electrical signal input device.
For > 10 kllz to 20 klz - - - 1.0 Freienss Hbpsred Vil
3. Frequency and time weightings at 1 kHz v 0.2 0.2 o™
— Weighting (dB)
6. Long - term stability v 0.1 0.1
7. Level linearity on the reference level range v 0.2 0.3 A - weight 2.2
5. Level linearity including the level range control v 02 03 C - weight 21.9
9. Tone burst response v 0.2 0.3 Flat 216
10. Peak C sound level v 02 035
11. Overload indication v o 0.2 025 3. Acoustical signal tests of [requency weightings
12. High level stability T 5 01 01 Meter free-field acoustic response at a level of 84 dB
Frequency Deviation from various fr ighting response curve (dB)
SHE Flat C-weight A-weight ME‘?N‘B":E
Limits
125 0.0 0.1 0.1 #1.5
1000 0.0 0.0 0.0 +1.0
R000 0.2 0.4 04 5.0
QF-TS12-04-04-020664 QF-TS1 2-04-04-020664 )
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4. Electrical signal tests of frequency weightings 7. Level linearity on the reference level range
Weighting network response with relative to 1 kHz.
Frequency Deviation from varions frequency weighting response curve (di3) Anticipated | Measured Deviated Acceptance
(Hz) : v Acceptance Value Value Value Limits
i Comelght % et Limits (an) () (an) (dB)
63 -0.2 0.0 0.0 £2.0 135.0 135.0 0.0 +1,1
125 -0.1 0.0 0.0 +1.5 134.0 134,0 0.0 +1.1
250 -0.1 0.0 0.0 =1.5 133.0 133.0 0.0 1.1
500 -0.1 0.0 0.0 1.5 132.0 132.0 0.0 + 1.1
1000 0.0 0.0 0.0 1,0 131.0 131.0 0.0 + 1.1
2000 0.0 0.1 0.1 =20 129.0 129.0 0.0 + 1.1
4000 0.0 0.1 0.1 3.0 124.0 124.0 0.0 = 1.1
8000 0.0 0.2 0.2 +5.0 119.0 119.0 0.0 +1.1
114.0 114.0 0.0 % 1.1
5. Frequency and time weightings at | kHz 1) e o0 L
- 104.0 104.0 0.0 1.]
5.1 Frequency weightings at | kHz 99.0 99.0 0.0 1.
Measured Deviated Acceptance 94.0 94.0 0.0 1]
Frequency Value Value Limits 89.0 89.0 0.0 +11
Weighting (dB) (dB) (dB) 8.0 £4.0 0.0 + 1.1
A - weight 94,0 0.0 5 79.0 79,0 0.0 =11
C - weight 94.0 0.0 +0.2 74.0 74.0 0.0 £ h]
Flat 94.1 0.1 0.2 69.0 69.0 0.0 +1,]
64.0 64.0 0.0 1.1
5.2 Time weighting at 1 kHz 59.0 59.0 0.0 + 1.1
Measured Deviated | Acceptance 340 540 0.0 %1
Frequency Value Value Limis 49.0 49.0 0.0 = 1.1
Weighting (dB) (dB) (dB) 44.0 44.0 0.0 £1.1
Tast 94.0 o0 . 39.0 39.0 0.0 =1
Slow 94.0 0.0 0.1
Leg 94.0 0.0 =01
6. Long - term stability
SLM Display | SLM Display |  Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB ) (dB) (dB) (dB)
A - weight 940 94,0 0.0 +0.3

QF-TS12-04-04-020664 QF-TS12-04-04-0200664
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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 Acceptance

Range Value Value Value Limits
(dB) (dB ) (dB) (dB)
130 43.0 43.0 0.0 +0.5
120 330 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 1 108.0 108.0 0.0 1.5;-5.0
Fast Z 8 117.0 117.0 0.0 1.0,-2.5
200 800 134.0 134.0 0.0 1.0
Slow 2 & 108.0 108.0 0.0 1.5;-5.0
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 1.0;-2.5
200 800 128.0 128.0 0.0 £1.0

QF-TS12-04-04-020064
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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) (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 anv value following calculation.providing & lavel of confidence of approximately 95 %

End of Calibration Certificate

QF-TS12-04-04-020664
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10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceplance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
One 1364 136.0 0.4 3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 1354 135.1 -0.3 +2.0
Negative half cycle 135.4 135.1 0.3 +2.0

11, Overlond indication

Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-halfeyele | one-hlf eycle (dB) (dB)
89.4 89.2 0.2 %1.5

QF-TS12-04-04 020064
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42A/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00623391 / 198638 / 26419

ID No.: -

Condition As Found : GOOD

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

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

Location : - i
Ambient Temperature : (23.0 23 ) s,
Pressure ; (1013 £3 ) kPa |
Relative Humidity : {50.0 £20 ) % 3 |
Received Date : 28 SEPTEMBER 2022  Blipake
Calibration Date : 12-17 OCTOBER 2022
Date of Issue : 18 OCTOBER 2022

Calibrated by : Nathakomn Pisutpaisan

Approved by : m

; F ¢
{ Thanakul Petchurai )

This certificate is issued in accordance with the requirements of ISOEC 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-(4-020664
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Calibration Procedure : CP-AC-01

Calibration Method :

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

The SLM had tests to Acoustical and Electrical signal tests of 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 Madel Serial No. Due Date
‘Waveform Generator 33210A MY48017076 04-Feb-23
Waveform Generator 33511B MY52302742 04-Feb-23
Digital Multimeter 33461A MY53220104 09-Feb-23
Digital Multimeter 33461A MY53220076 09-Feb-23
Digital Multimeter 34461A MY60024273 EEL.BP. 0500265 09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAl 34560495 AA-3005-22 22-Feb-23

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the 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:(4-4-020664
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Result of calibration :

1. Absolute sensitivity

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

2. Self-generated noise
2.1 Normal test

Measured Value
(dB )
15.7

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 18.6
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)
(Hz) Flat Cowelghii 1|1 Adweight Acceplance
Limits
125 0.0 0.1 0.1 *1.5
1000 0.0 0.0 0.0 + 1.0
8000 0.9 0.9 1.0 +5.0

QF-TS12-04-D4-020664
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Summary of Measurement Result ;
Uncertainty | Maximum-permitted
Parameter Pass | Fail uncertainty of
(dE) measurement (dB)
1. Absolute sensitivity v = 0.2 NIA
2. Self-generated noise v - 02 NA
<F ical signal tests of freq ighting:
125 Hz v 0.3 0.6
1000 Hz v 0.3 0.6
8000 He 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 to 20 kHz - - 1.0
5. Frequency and time weightings at 1 kiz 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 e = 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 0.2 035
11. Overload indication v - 0.2 0.25
12. High level stability v % 0,1 0.1
QF-TS12-04-01-020064.
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4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency h response curve (dB)
(Hz) N i’ Acceplance
Flat C-weight A-weight Liraits
63 0.0 -0.1 0.0 £2.0
125 0.0 0.1 0.0 +1.5
250 0.0 0.0 0.0 +1.5
S00 0.0 0.1 0.0 1.5
1000 0.0 0.0 0.0 *1.0
2000 0.0 0.1 0.1 £2.0
4000 0.1 0.1 01 3.0
8000 0.1 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 +02
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dn) (dn)
Fast 94.0 0.0 L
Slow 94.0 0.0 4 0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency al initial at final Value Limits
Weighting (dB) (dB) (dB) (d8)
A - weight 94.0 94.1 0.1 +0.3

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

Anticipated | Measured Deviated | Acceptance |
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.1 0.1 £1.1
136.0 136.1 0.1 41,
135.0 135.1 0.1 *1.1
134.0 134.1 0.1 11
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 21,1
124.0 124.0 0.0 £1.1
119.0 119.1 0.1 £1.1
114.0 114.1 0.1 £1.1
109.0 109.0 0.0 £1.1
104.0 104.1 0.1 £1.1

99.0 99.1 0.1 £1.1
94.0 94.0 0.0 +1.1
9.0 89.0 0.0 £1.]
84.0 84.0 0.0 41,1
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 41,1
59.0 59.0 0.0 411
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 £
39.0 39.0 0.0 £1.
34.0 34.0 0.0 £1.1
30.0 30.1 0.1 £11
29.0 2.1 0.1 +11
28.0 28.1 0.1 +1.
27.0 27.1 0.1 +1.1
26.0 26.1 0.1 £1,1
25.0 252 0.2 £ 1.1

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

Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half eycle | one-half eycle (dB) (dB)
89.6 89.7 0.1 *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 factor k =2

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

———- End of Calibration Certificate

QF-TS12-04-04-020664
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8. Level linearity including the level range control
Anticipated | Measured Deviated Acceptance
Range Value Value Valuve Limits
(dB) (dB) (dB) (dB)
Aulo 94.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceplance
duration, Th 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 s 8 117.0 116.9 -0.1 1.04-2.5
200 800 134.0 134.0 0.0 =1.0
2 8 108.0 108.0 0.0 1.5325.0
Slow
200 800 127.6 127.6 0.0 £1.0
0.25 1 99.0 98.8 -0.2 1.5;=5.0
SEL 2 8 108.0 107.9 0.1 1.0;-25
200 RO0 128.0 128.0 0.0 1.0
10. Peak C sound level
Number of eycle Anticipated | Measured Deviated | Acceptance
in Velue  |Value, Lepeak|  Value Limits
test signal (dB) (dB) (dB) (dB )
Continuous 133.0 133.0 0.0 -
One 136.4 135.5 -0.9 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB ) (di3 ) (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
F-TS12-04-04-020664
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Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 01073423 / 169513 / 73684
1D No.: RYG_FS0386
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO,, LTD.

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

Location : 5 }f B ]
Ambient Temperature : (230 £3) °C fmaterm 7 |
Pressure : (1013 £3) kPa
Relative Humidity : (500 £20 ) %
Received Date : 11 OCTOBER 2023 .
Calibration Date : 19-20 OCTOBER 2023
Date of Issue : 24 OCTOBER 2023
Calibrated by : Nathakomn Pisutpaisan

Approved by : 7" gﬁk B

(  Thanekul 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-TS 1 2-04-04-020664
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Calibration Procedure : CP-AC-01

Calibration Method :

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

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

Condition of this result of calibration :

1. Reference Standard Instruments

Instrument Model Serial No, Cert. No, Due Date
‘Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266  13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 29/0266  13-FEB-24
Digital Multimeter 34461A MY60024273 EEL.BP 31/0266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAl 34560495 AA-3002-23 14-FEB-24

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

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

QF-TS 1 2-04-04-020004
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Result of calibration ;.
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
154

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

Frequency Measured value
Weighting (dB)
A - weight 13.1
C - weight 18.8
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) R . X Acceplance
Flat Ceweight A-weight 55
Limits
125 0.2 0.2 0.2 =1.5
1000 0.0 0.0 0.0 + 1.0
8000 1.6 1.7 1.6 5.0

QF-TS12-04-04-020664
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Summary of Measurement Result ;
Uncertainty [ Maximum-permitted
Parameter Pass Fail uncertainty of
R measurement (dB)
1, Absolute sensitivity v 0.2 N/A
2. Self*generated noise v 02 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v 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 to 4 kHz v - 03 0.6
For >4 kHz to 10 kHz v - 03 0.7
For > 10 kHz 1o 20 kHz - - - 1.0
5. Frequency and time weightings at | kHz v - 0.2 0.2
6. Long - term stability v - 01 0.1
7. Level linearity on the reference level range ' - 02 03
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v - 02 03
10, Peak C sound level v 0.2 0.35
11. Overload indication v - 02 0.25
12. High level stability v . 0.1 0l

Nate : Pass/Tail evaluation for each parameter,

will be considered together from the acceptance limit and the Maximum-permitted uncertainty of measurement,

QF-TS12-04-04-020664
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4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz

Frequency Deviation from various frequency weighting response curve (dB)
dHe) Flat Cweight | A-weight Besnes
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 +1.5
500 0.0 0.0 0.0 =15
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 £2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0

5. Frequency and time weightings at 1 kHz

5.1 Frequency weightings at | kHz

Anticipated Measured Deviated Acceplance

Frequency Value Value Value Limits
Welghting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2

Flat 94.0 94.0 0.0 +0.2

5.2 Time weighting at 1 kHz

Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 94.0 0.0 + 0.1

6. Long - term stability

SLM Display [ SLM Display |  Deviated Acceptance

Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 £0.3

QF-TS12-04-04-020664
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Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No, : ACL23325 Cert. No. : ACL23325
Job No. : VC6TAC0011 Job No. 1 VC67AC0011
Pages : 6of8 Pages  : Tof8
7. Level linearity on the reference level range 8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance Anticipated Measured Deviated Acceptance
Value Value Value Limits Range Value Value Value Limits
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
137.0 137.0 0.0 +11 Auto 94.0 94,0 0.0 1.1
136.0 136.0 0.0 £1.1
135.0 135.0 0.0 +1.1 9. Tane burst response
134.0 1340 0.0 =11 Time Tone burst Anticipated Measured Deviated Acceplance
133.0 133.0 0.0 =11 duration, Th Cyele Value Value Value Limits
132.0 1320 0.0 £1.] Weighting i) (dB) (dB) (dB) (dB)
131.0 131.0 00 £1.1 0.25 1 108.0 107.9 -0.) 15;-5.0
129.0 129.0 0.0 £ 1.1 Fast 2 P 7.0 7.0 00 1025
124.0 1240 00 #1.1 200 800 134,0 134.0 0.0 1.0
1190 119.0 00 211 } 2 8 108.0 108.0 0.0 15;-5.0
140 1140 0.0 21 Sl 200 500 1276 1276 0.0 =10
109.0 109.0 00 1 0.25 1 99.0 98.9 0.1 1.5;-5.0
1040 1040 00 £ SEL 2 3 108.0 108.0 0.0 1.0;-2.5
200 95.0 00 &1l 200 800 128.0 128.0 0.0 +1,0
94.0 94.0 0.0 211
89.0 89.0 0.0 +1.1
340 340 00 11 10 Peak C sound level
LA L2 L0 =l Number of cycle Anticipated | Measured Deviated | Acceptance
74.0 74.0 0.0 +1.1 . b
| = e
£ il i i Continuous 133.0 133.0 0.0 3.0
59.0 59.0 00 1.1
0 — r = One 136.4 136.1 0.3 3.0
49.0 49.0 0.0 +1.1
a0 o 01 T Number of cycle Anticipated Measured Deviated Acceptance
390 389 o1 11 in Value Value Value Limits
380 139 0.1 11 test signal (dB ) (dB) (dB) (dB)
300 299 o1 11 Continuous 133.0 133.0 0.0 +2.0
590 289 o R Positive half eycle 1354 135.2 0.2 42,0
280 279 01 T Negative half cycle 1354 135.2 -0.2 +2.0
27.0 26.9 0.1 +1.1
26.0 25.9 -0.1 £1
25.0 4.8 0.2 +1.]
QF-TS12-04-04-020664 QF-TS12-4M4-04-020004
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Cert. No.: ACL23324
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. . .
Calibration Certificate
11. Overload indication
Measured value ( dB ) Deviated Acceptance Equipment : SOUND LEVEL METER
Positive Negative Value Limits Manufacturer : RION
half cycl half eyel (dB) (dB) Model : NL-42/ Microphene UC-52 / Preamplifier NH-24
- -half cycle
e 9.6 > 0.0 £1.5 Serial No.: 00873109/ 171842 / 73485
20 - - . ID No.: RYG_FS0384
12. High level stabllity
Condition As Found : GOOD
SLM Display | SLM Display Deviared Acceptance
Frequency at initial at final Value Limits Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
Weighting (dB) (dB) (dB) (dB) 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
A - weight 137.0 137.0 0.0 +0.3 KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
- BANGKOK, 10250 THAILAND
Location : - —— p_— é._ - ?_'T
i n . : mr T
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2 Ambient Temperature : (230 3) o BT WM‘ e L
' ) . Pressure : (1013 #3 ) kPa |
orany value following calculation.providing a lavel of confidence of approximately 95 % Relative Humidity : {500 £20 ) o STOVIDBY ﬂ :
Im'|f|‘j,g |
_— End of Calibration Certificate _ Received Date : 11 OCTOBER 2023 T CAL -_7.'.',7 ot |
Calibration Date : 19-20 OCTOBER 2023
Date of Issue : 24 OCTOBER 2023

Calibrated by : Nathakorn Pisutpaisan

Thanakul Petchurai
This certificale is issued in accordance with the requirements of ISO/LEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory

QF-TS12-(4-04-020664
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SITHIPQRN, SITHIPORN ASSOCIATES CO,LTD.
v CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23324
Job No. : VCG7TACO011

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 to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Ref

gh
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 :

I. Reference Standard Instruments :

Instrument Model Serial No, Cert. No, Due Date
‘Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
‘Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266 13-FEB-24
Digital Multimeter 334614 MY53220076 EEL.BP 29/0266 13-FEB-24
Digital Multimeter 34461A MY60024273 EEL.BP 31/0266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAl 34560495 AA-3002-23 14-FEB-24

2. This result of calibration was found accurate as shown on daie 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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Cert. No. : ACL23324
JobNo. : VC6TACH011

Pages 40f8
Result of calibration ;
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9(93.98) 93.9 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
16.8

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

Frequency Measured value
Weighting (dB)
A - weight 1.3
C - weight 1248
Flat 231

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

Frequency Deviation from various frequency weighting response curve (dB)
{Hz) ‘ Acceptance
Flat C-weight A-weight o
Limits
125 04 0.4 0.5 =1.5
1000 0.0 0.0 0.0 + 1.0
8000 -1.2 1.1 -1.1 45,0

QF-TS12-04-04-020664
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Cert. No. : ACL23324
Job No. : VCGTACOD11
Pages : 3of8
Summary of Measurement Result :
Uncertainty | Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v - 0.2 NIA
2, Self-gencrated noise v - 0.2 NIA
ER ical signal tests of frequency
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 - 0.3 0.6
For> 4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz 1o 20 kHz - = Lo
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. Tone burst 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
Note : Pass/Fail evaluation for cach parameter,
will be considered together from the acceptance limit and the Maximum-permitted uncertainty of

QF-T812-01-04-020664
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23324
Job No. : VC67ACO011
Pages : 50f8

4. Electrical signal tests of frequency weightings

Weighting network response with relative to | kHz.

Frequency Deviation [rom various frequency weighting response curve (dB)
(Hz ) ) . Aceeptance

Flat C-weight A-weight o

Limits

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 %1.5
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 43.0
8000 0.0 0.1 0.1 +5.0

5. Freguency and time weightings at 1 kHz

5.1 Frequency weightings at | kHz

Anlicipated | Mcasured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated | Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB ) (dB) (dB)
Fast 94.0 94.0 0.0 0.1
Slow 94.0 94.0 0.0 0.1
Leg 94.0 94.0 0.0 0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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Cert. No. : ACL23324
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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.]
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 +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.]
125.0 129.0 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 =11
84.0 84.0 0.0 =11
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.]
59.0 59.0 0.0 & 1.1
54.0 53.9 0.1 + 1.1
49.0 49.0 0.0 =1.]
44.0 43.9 -0.1 x 1.1
39.0 38.9 -0.1 +1.]
34.0 34.0 0.0 1,1
30.0 29.9 -0.1 + 1.1
29.0 28.9 0.1 + 1.1
28.0 27.9 -0.1 + 1.1
27.0 269 0.1 1.1
26.0 25.8 -0.2 1.1
25.0 24.9 0.1 + 1.1

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.

8. Level linearity including the level range control

Cert. No. : ACL23324
Job No. : VC67ACH011
Pages : Tof8

Cert. No. : ACL23324
Job No. : VC6TACO011
Pages : Bof8

11. Overload indication

Measured value (dB ) Deviated Acceplance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.7 89.6 0.1 1.5

12. High level stability

Anticipated | Measured Deviated Acceplance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 1.1
9. Tane burst response
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, T Cycle Value Value Value Limits
Weighting | (ms) (d8) (dB) (dB) (dn)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.0 0.0 1.0
Slow 2 8 108.0 108.0 0.0 1.5;-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 3.0
One 136.4 1358 -0.6 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Valug Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 £2.0
Positive half cycle 1354 135.2 -0.2 42,0
Negative halfl cycle 1354 135.2 -0.2 42,0

QF-TS12-04-04-020664
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Calibration Certificate

Cert. No. : ACL23323
Pages i lof8

SLM Display | SLM Display Deviated Acceptance
Frequency ai 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 &

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

End of Calibration Certificate

QF-TS12-04-04-020664
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Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00873057 / 171591 / 73333
ID No.: RYG_FS0381
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Location : + ﬂ'ﬂi?fw?h .D |
Ambient Temperature : (230 £3) & . H
Pressure : (1013 +3 ) KkPa L _-#—_;(4//- 1
Relative Humidity : (50.0 £20 ) L ' o ’ : !

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

. 14 ho /54
11 OCTOBER 2023 i
1920 OCTOBER 2023

24 OCTOBER 2023

Nathakorn Pisutpaisan

7 B

( 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 writien approval of the head of Calibration Laboratory

QF-TS12-04-04-020604



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
' CALIBRATION LABORATORY

Continuation of Calibration Certificate

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

Cert. No. : ACL23323
Job No. : VC6TACO0011

Pages i 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 ubservation of each Instruments display and also with SLM's display.

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

Model Serial No, Cert. No. Due Date

Waveform Generator 332104 MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266 13-FEB-24
tal Multimeter 33461A MY53220076 EEL.BP 29/0266 13-FEB-24
Digital Multimeter 34461A MY60024273 EEL.BP 31/0266  14-FEB-24
Programmuble Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAl 34560495 AA-3002-23 14-FEB-24

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 I system of unit maintained at :

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

QF-TS12-04-04-020604
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Cert. No. : ACL23323
Job No. @ VC6TACO0011
Pages 408
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93,98) 93.9 0.0 =0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
15.8

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

Frequency Measured value
Weighting (dB)
A - weight 12.0
C - weight 18.2
Flat 24.0

3. Acoustical signal tests of frequency welghtings

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

Frequency Deviation from various frequency weighting response curve (dB)
{Hz) . ) Acceptance
Flat C-weight A-weight S
Limits
125 0.3 0.3 0.3 + 1.5
1000 0.0 0.0 0.0 +1.0
8000 0.5 0.6 0.6 £5,0

QE-TS12-04-04-0206064
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Cert. No. : ACL23323

Job No. : VC6TACO0011
Pages : Jof8
summary of It 2
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 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 10 4 kHz v - 03 0.6
For > 4 kHz to 10 kliz v - 0.3 0.7
For > 10 kHz 1o 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 02 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 03
10. Peak C sound level v 02 035
11. Overload indication v 0.2 0.25
12, High level sability v - 0.1 0.1
Nolc : Pass/Fail evaluation for each parameter,
will be considered together from the p limit and the © permitted y of

QF-TS 12-04-04-020664
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SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
‘ ) CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative 1o | kHz.

Cert. No. : ACL23323
Job No. : VC67AC0011
Pages : Sof8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . Acceptance
Flay C-weight A-weight .
Limits
63 0.0 0.0 0.0 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 *1.5
500 0.0 0.0 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 3.0
8000 0.0 0.1 0.1 +5.0
5. Frequeney and time weightings at | KHz
5.1 Frequency weightings at | kHz
Anticipated |  Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dn) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 + 0.2
5.2 Time weighting at | kHz
Anticipated Measured Deviated Acceplance
Frequency Value Value Value Limits
Weightinig (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leg 94.0 94.0 0.0 £0.1
6. Long - term stability
SLM Display | SLM Display |  Deviated Aceeptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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Cert. No. : ACL23323
Job No. : VC67ACHOI1
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 +1.1
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 i 1.1
119.0 119.0 0.0 =1.1
114.0 114.0 0.0 +].1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 & 1.1
99.0 99.0 0.0 *1,]
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 =11
79.0 79.0 0.0 = 1.1
74.0 74.0 0.0 x1,]
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 1.1
59.0 59.0 0.0 1.1
54.0 53.9 -0.1 & .1
49.0 49.0 0.0 %1,]
44.0 44.0 0.0 + 1.1
39.0 38.9 -0.1 +1.)
34.0 339 -0.1 + 1.1
30.0 29.9 0.1 % 1.1
29.0 28.9 -0.1 +1.1
28.0 27.9 0.1 %L1
27.0 26.8 -0.2 +1.1
26.0 259 -0.1 211
25.0 24.8 -0.2 +1,1

QF-TS12-(4-04-020664
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Cert. No. : ACL23323
Job No. : VC67ACO011
Pages : Bof8

11. Overload indication

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

12. High level stability

SLM Display | SLM Display Deviated 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 uncertaimty is based on a standard uncertainty multiplied by coverage factor k = 2

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

End of Calibration Certificate

QF-TS12-04-04-020664

8. Level linearity including the level range control

Cert. No. : ACL23323
Job No. : VC6IACO01
Pages  : Tof8

Anticipated | Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 .1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, 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 1.0;-2.5
200 800 134.0 134.0 0.0 1.0
St 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 =1.0
0.25 1 99.0 98.9 0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 =1.0
10. Peak C sound level
Number of cycle Anticipated | Measured Deviated | Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) {dB) (dB )
Continuous. 133.0 133.0 0.0 3.0
One 136.4 136.2 -0.2 43.0
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 *2.0
Positive half cycle 135.4 135.2 -0.2 +2.0
Negative half cycle 135.4 135.2 02 42,0

QF-TS12-04-04-020664

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES ; EQUIPMENT CALIBRATION AND TESTING SERVICES
SHAPATTANAKARN ROAD SOI 1§, SUANLUANG, SUANLUANG HANGKOK 10258
TEL 02717300038 FAX s

= AN -

NSC-TISITIE1T028
CALIBRATION o029

Cert.No.: 23CH275
Page.. 103

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID Ne. :

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

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

{ )Malee Bulkruea
(n/iSsilhip Menngmnli
{ ) Warakorn Lerngagtrakul

Issue Da
The Uncert:

pH Meter
Mettler Toledo
SevenCompact $220

C104058460 nr .

W BY .. 5""“\' i
RYG_ENO183 REVIEW
Used ltem APPROVED 8Y 77 et

24 February 2023 |
27 February 2023 | NEXT CAL. DATE a3

o3

2302-0886DSC-2

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

616/10 Mco 5, T.Maenam Khu, A Pluakdaeng,
Rayong 21140, Thalland

(26 £ 2.5) "C

(50 + 15)%

In - house method

- CP-CHS5 by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)

- CP-CHB by comparison with standard thermometer

Walalak Sirithean

Approved SigEalon'

28 February 2023

ties are for a confidence probability of approximately 95%

This

Approval of the head of Corporate e

hcaie may not be reprodhuced wther tan i Tull, encept with the prio writien

Fquipsment Uslibraiion and Testing Serves

A 0051538



Condition of this calibration result
1. Reference Standard Instrument  : -

Instrument Serial No. 1D No. Cert. No,
1) Document Process Calibrator 54030048 130RC116 22E2769
2) Ref. Standard Thermometer 4982054 110RC044 2211306

Cert.No.:
Page.:

23CH275
20f3

Due Date
24 Aug 2023
27 Oct 2023

This cerlificalion is lraceable to the International System of Unil maintained at:-

- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials

: The measurement results are traceable to Sl through CPA chem Ltd.,

ANSI-ASQ National Accreditation Board, Accredited Mo, AR-1835

Buffer Solution Manufacturer Lot No.
pH 4,008 CPA chem 826508
pH 6.887 CPA chem 826589

pH 10.010 CPA chem 863835

Exp. date

08 July 2024
09 July 2023
28 Dec 2023

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

n_Results
n : mV Measurement
Performing standard curve by Fluke at pH (4,7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage | Actual Reading Measurement factor
C: Input
pH mV mV pH (zmV) k
pH Meter 4.000 177 .48 177.4 4.000 0.058 2.00
S/N.: C104058460 7.000 0.00 -0.1 7.000 0.058 2.00
10.000 -177.48 -177.5 10.000 0.058 2.00

CORPORATE SERVICES 3: EQUIPMENT CAL

TEL. 0-2717-3000-24 FAX. 0-2715-9484

Certificate of Calibration

R %
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) -4
RATION AND T ING SERVICES %

TN

434/ PATTANAKARN ROAD SO I8 SUANLUANG, SUANLUANG, BANGKOK 10250 %

=2

a 1149925

N G-TIBLTH7025

Certificate No.: 23E753
Page: 102

This certificate may not be reproduced other than in full,

excepl with the prior written approval of the head of

Cert.No.: 23CH275
Page.. 30f3
Callbration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH [ Actual mV Uncertainty of | Coverage
Calibration Buffer Soluti q g [pH factor
(mv) () ke
pH Electrode 4.008 4.008 179.1 0.0046 2.00
S/N.: 1453404 6.987 6.988 4.7 0.0084 2.00
10.010 10.013 -172.4 0.0069 2.00
Function : Temperature Measurement
(") Without adjustment
This equipment was connected with Temperature Probe;
- Model : InLabExpert Pro-ISM
- Serial No. : 1453404
Dimension of probe;
- Length : 120 mm.
- Diameter : 12 mm.,
- ion Depth © 100 mm.
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (£°C) K
25.0 25,001 248 -0.201 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

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

-o0o-

Result of calibration :- {*) Without adjusiment () After adjustment

Equipment : pH Mater
Manufacturer: Metller Toledo
Modal : SavenCompact 8220
Serial No.: 104059460

1D No.: RYG_ENO183
Condition As-Recelved: Used ltom

Received Date:
Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used:

24 Fabruary 2023
28 Fabruary 2023

2302-0886DSC
(22 )%

Submitted by:

(50 % 10 ) %

Corporale Services 3; Equipment Calibration and Testing Services

ALS Laboralory Group (Thailand) Co.Ltd. (Rayong Branch)

616/10 Moo 5, T.Macnam Khu. A.Piuakdaeng,
Rayong 21140. Thailand

method with Multi-Product Calibrator.

Condition of this result of calibration
1.Relerence standards instuments :

Calibretion were conductod using In-house calibration Procedure CP-E1T According to direct measurament

Function: DC voltage measuremer Range: 2000
Standard Value UUC* Reading
(mv) (mv)
-200.0000 -200.0
-150.0000 -150.0
-100.0000 -100.0
-50.0000 -50.0
0.0000 0.0
50.0000 50.0
100.0000 99.9
150.0000 1498.9
200.0000 199.9

mv
Error
(mv)

0.0
00
00
00
0.0
0.0
0.1
-0.1
0.1

b

a 1149924

Cert. No.: 23E753
Page.: 2 of 2

Uncertainty
(zpV)

72
68
65
62
58
62
65
69
72

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

factor k=2, providing a level of confidence of approximately 95 %

UUC* = Unit Under Calibration.

-0lo-

Instrument Model Sarlal No. Certificate No. Due Date
1) Multi-Product Calibrator 55004 6440007 22E1670 18 May 2023
2 This resull of calibraticn was made on requested al the poinl spocifiod by customer
3.Tne certificate Is valid only to the item calibrated on date and place of calibration
4 This Certification is traceable to the Intarnational System of Unit maintained at:-
-National Instituta of Metrology Thailand (NIMT)
Calibrated by :  Wulchareopom PP Signatory : g~

Issue Date : 02 March 2023

[ ]Phalinee Prabpaipal
\/{Nunluwm Knamchal
[ ] Forthippa Tamoyakul

B 0309672

" o

a 1150477



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 23TW168
Page.: 1 of 2

Certificate of Testing

Equipment : DO Meter
Manufacturer : sl 3
—— — REVIEWBY ... ﬁ'm:" .
Serial No. : 15E102796 | ArPROVED EY . ‘IP% —
ID No. : RYG_EN0032 im s
Received Date : 21 July 2023 ATCARDATE ...
Test Date : 24 July 2023
Reference : 2307-0713DSC-1
Submitted by : ALS Laboratory Group (Thailand) Co. Ltd.
Rayong Branch

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

Laboratery Condition : Temperature (25+5)°C
Humidity (50 % 20) %
In - house method : CP-CHY

by Comparison Technique with Azide Modification Method

Test Procedure :

Tested by : Walalak Sirithean

Approved by : Sa'ﬂhi

Approved Signatory

( alee Bulkruea
() Saithip Meangmai
( ) Warakom Lerngagtrakul

Issue Date : 26 July 2023

B 0320211

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES
S144 PATTANAKARN ROAD 501 15, SUANLUANG, SUANLUANG BANGKOK 10250

NSCTIELTIE17025

TEL 6:27173000.20 FAX D-2719-6464 CALIBRATION 0008

Cert. No.: 23LM125

Page.: 1 of 2
Certificate of Calibration
Equipment : DO Meter with Sensor
Manufacturer : YSI
Model : 5000-115V
Serial No. : 15E102796 .
ID No. : RYG_EN0032
Submitted by : ALS Laboratory Group (Thalland) Co.,Ltd.
Rayong Branch

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

Location : TPA On Site Calibration Laboratory
Received Order : 25 July 2023

Calibrated Date : 27 July 2023

Ambient Temperature : (26+10)°C

Relative Humidity : (50£30)%

AC Line Voltage : (220:22)V

Calibrated by : Preecha Hiahib

Approved by : 4)

Approved Signatory
( ) Pomthippa Tameyakul
{ ) Malee Butkruea
{~ ) Suwit Imjai

Issue Date : 31 July 2023

The Uncertainties are for a confidence probability of approximately 95 %

ifheate sy Wt be repeoduced other than i . ey

ith the prier whitien

the head of Corpotaie Services - Bquipment. Calibratson s Testing

A 0053616

Cert.No.: 23TW168
Page.: 2 of 2

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

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

Instruments Serial No. 1D No. Certificate No. Due Date
1) Burette - 130BU10 23CG1172 22 Mar 2025
2) Balance 1126143764 140RC0O04 22MM50 20 Sep 2023
2. Standard Material :- ‘
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Resuit : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 15E100464

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mgiL) (maiL} (mg/L)
8.18 8.7 0.0055

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

-olo-
S ‘g! "
a 1172155
Uy
Equipment : DO Meter with Sensor Cert. No.: 23LM125
Condition As-Received :  Used Item Page.: 2 of 2
Reference : 2307-0713DSC-2

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Platinum i T { IPRT ) into Temperalure Bath.
The temperature scale used was based on ITS-90.
Cendition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceahble Due Date
1) Digital Thermometer 2188080 2211285 TPA 21 Oct 2023

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Assoclalion ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Functios Temperature measurement.

This instrument was connectad with temperature sensor, S/N.: 1228475367

Calibration| Immersion Standard uuc* vk Unéarali Coverage
Point Depth Temperature Reading I Factor
(C) (mm ) (c) (*¢) ('c) (£C) k
20.00 100 20.011 19.91 -0.101 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-

4

a 1158515



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTIN B RN
345 PATTANAKARN ROAD SO1 15, SUANLUANG, SUANLUARG BANGKOR 10250
HSCTISTISNT02S
TEL 0:2717-3000-29  FAX 0-2710-04K4 CALIBRATION 0608

Cert. No.: 23TM862
Page: 10f3

Certificate of Calibration

Equipment : Low Temp. Incubator

Manufacturer : Memmert Free

Model : IPP750

Serial No. : VB18.0084

ID No. : 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 : 29 May 2023

Calibration Date : 29 May 2023

Ambient Temparature : (26+10)°C

Relative Humidity : (50 +30}%

Calibrated by : Man Paltanapengpaiboon

Approved by : $m

Approved Signatory

{ ) Pornthippa Tameyakul
( ) Malee Butkruea
(,# Suwil Imjat

Issue Date 7 June 2023

The Uncertainties are for a confidence probability of approximately 95%

Thi senificaie may et be reprodoced other 1 10 the peioe wntien
Approns of Curpurate Services 3 o aind Testing Serves
A 0054967
Equipment : Low Temp. Incubator Cert. No.: 23TM962
Condition As-Received : Used ltem Page: 3of3
Reference : 2305-08980C-2
Result of Calibration :- (*) Without Adjustment
Function of UUC* Temperature Source
Fresh air setting : Close
Callbration| uuc' | uuc' | Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(‘c) ()] (c) (£°C) (°€) {*c) K
20.0 20.0 20.0 0.019 0.72 1.0 2
Calibration Temperature ( °C } e +
Paint Position i
(°c) 1 [ 2 [ 3 ] &« [ 5 [ & [ 7 [ 8 Jopetd] (=c)
20.0 19547 | 19780 | 19.487 | 19.529 | 19.408 [ 20,139 | 20,112 [ 20,406 | 20.116 0.30

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperalure at the reference location which are observed at the same lime or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Qverall Variation : The Difference of the maximum and minimum measured p tr b 4
uuc* :  Unit Under Calibration

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

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

-000-

wd

a 1165128

f‘m\
Equipment : Low Temp. Incubator Cert. No.: 23TM962
Condition As-Received :  Used ltem Page: 2of3
Reference : 2305-08980C-2

Procedure Used :-
Calibration were conducted using calibration procedure CP-OTO0Z according lo direct measurement
method with Data Acquisition which connecled with Resistance Temperature Deteclor ( RTD ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
1) Data Acquisition 34972A MY57013711 22LmM93 02 Jul 2023
2. This cerlificale is valid only lo 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
: R inni Finished
Temp. ( °C ) 23 23
_&/ REL.Humid. (% ) 54 56
2 A AC Supply ( Volt } 223 222
-] =&
! g wm? e Ref. Std.
H ?HR 1D No.:
& 4 1 16-18RTD-01
T 2 18-1BRTD-02
Wi T, b / 3 18-18RTD-03
—= =v 4 18-1BRTD-04
W 5 18-18RTD-05
6 18-18RTD-10
7 18-1BRTD-07
Probe Installation Details : Dimension of Chamber : 8 22-18RTD-08
as 4D e - 080 m 9 (ref) | 18-18RTD-09
b= 0 cm = 1.0 m
c= 0 cm = 132 m

Capacity= 075 m'

gt

a 1165130

€& DKSH

AT,
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%@A Certificate of Calibration

HSCTISITS 17028
Equipment SPECTROPHOTOMETER Certificate No.: C06220464
Model: DR8000 lssued Date: 27 September 2022
Serial No. (or ID.): 1627845 (RYG_EN0037) Job No.: KSPR2212224
Manufacturer: HACH Page: 10f 3
Condition: In Condition
Customer: ALS Laboratory Group (Thailand) Co.,L!

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

Environment Condition: Temperature 231 ¢ +
Humidity 654 %RH N

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

A.Pluakdaeng, Rayong 21140, Thailand.

Calibration By: Mr. Chattuphon Fokthong
Calbration Date: 27 Seplember 2022

The Method used: In house method, CAL-WI-24, basa on ASTM E 275-08 and ASTM E 387-04
Traceabiity: This certificate is traceable to the CRM maintained by National Institute of Standards and

Technology (NIST) through Stama Sclentific Limited.
The standard for Wavelength Certificate No. 91418 and 91435
The standard for Photometric Certificate No. 91441 and 101088
The standard for Stray light Certificate No. 101041 and 101040
The standard for Spectral resolution Certificate No. 101037

e ol

(Mr. Foithong) {Mr. Thalempkeat Poungngam)
Person in charge Authorized signatory
he System of Units (S1). i provides tracsability of measurement 10 intemationa! er

" o
ratonal standard er other recognized national standerd laborutories.
mmwm-nwwmhmmnmwmnnwmmw

provide & lovel of Exprossion of Uncedainty in Measuremont
mﬂmhmwmmwmmmﬂmhnmw W-mmmmmn

reproduced excepl In kil without epproval of DKSH Technology Limited.

ammm

2535 ERMT BRI A TG qemsATMRY 10260

2533 Suthurw Road, Bangehial, Phvathancng. Bangiok 10280

Phone: 60 2638 1000 Wedata:

Delivering Growth - In Asla and Beyond

CALFM-CO6-13: 20 Jul 2022



&= DKSH

Cartificate No.: C06220464 Page 2of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The speciral bandwidth of Bid &t 2 nm and UUC at 2 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
418.61 418.4 0.21 0.14
536.66 636.7 -0.04 0.14
637.96 638.3 -0.32 0.14
T48.48 T48.8 -0.32 0.14
B807.03 807.4 -0.37 0.13
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance  Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5605 0.663 -0.0025 0.0045
420 nm
0.7334 0.737 £.0036 0.0045 |
1.0534 1.067 -0.0036 0.0045
0.0000 0.000 0.0000 0.0045
0.5503 0.653 -0.0027 0.0045
440 nm
0.7179 0.720 -0.0021 0.0045
1.0812 1.034 -0.0028 0.0045
0.0000 0.000 0.0000 0.0045
0.5024 0.508 -0.0038 0.0045
465 nm
0.6693 0.672 -0.0027 0.0045
0.9604 0.964 -0.0036 0.0045
0.0000 0.000 0.0000 0.0045
0.5168 0519 -0.0022 0.0045
546.1 nm
0.6603 0.691 -0.0007 0.0045
0.9904 0.882 -0.0018 0.0045
0.0000 0.000 0.0000 0.0045
0.5526 0.554 -0.0016 0.0045
5080 nm
0.7175 0.718 -0.0005 0.0045
1.0301 1.031 -0.0000 0.0045
0.0000 0.000 0.0000 0.0045
0.5367 0.538 £0.0013 0.0045
635 nm
0.6647 0.685 -0.0003 0.0046
09823 0.983 -0.0007 0.0045
i Bimotrs pnTuled dvin
DIEH Technciogy Linded
LAY/ 4830 P T 1

Delivering Growth - In Asla and Beyond.

CALFM-CO8-13; 20 Jul 2022

&= DKSH

lupsedeudnwatasiaduanany

il KSPR2212224

sfiandosfio: SPECTROPHOTOMETER 7u: DR600O wnuratos: 1627845
wremou (1) PIIADY (Fe)
27 Sep 2022 weneada 27 Sep 2022 WA
Uk | aiind Unh | ok
Ganeral
B o 1. Avwsygacuatos B o
B o 2. ke (¥09lnet, mulu-usnetor) [ o
B o 3. W fin - ifin tafos (On-ON Swicth) o O
[ o 4. 2unm (Keypad) @ | o
B o 5. wu1eo (Display, Screen Contrast) o o
Spacirophotometer
6. useiulvivih (Battery Backup) >= 2.5 VDC
7. dnspulionsywuraiu (Wavelength Control)
8. mrmumnlu (Wavelength Check) 656.114 656.1 nm

© |E & |& |0 |O
O|0o|o|oo|o

B |@|a|@io|o0
o|ojo|ojo|o

pH Meter and Conductivity Meler

o o 12 BufinTwen ( Electrods and Connection Cable ) [m] o
[m] u] 13, ssfussreauu Electrode (Level KCI ) [m] [m]
jm] ] 14, shilnfulau Electrode (Dust Protection Hood) [m] [m]
[m] (m] 15, wrdulifinTven (Stand) [m] [}
Turbidimedsr
o o 16, nrumpuiiogia (No Sample) u] [u}
o [m] 17, mdunmiioenevosus (>= 2.5 LM 3.0) =] [u]
Autornstic titrator
[m] o 18.  ®nwi Pislon Bureties [m] [m]
[m] 0 19.  Function Rinsing and Dosing [m] [m]
o 5 20, snmomuuuasqlninbenoy o o
[ TT, S
Mr. Chattuphon Folthong
Service Enginesr
Mmﬁhﬁlﬁ
Delivering Growth - In Asla and Beyond, CAL-FM-R31-03: 20 Jul 2022

&& DKSH

Cartificale No.: C06220484 Page 3of 3
Calibration Results:
Without Adjustment
Pholometric Acouracy (Absorbance)
Unit Under Galibration Correction Uncertainty
0.0000 0.000 0.0000 0.0080
236 nm
0.7423 0.744 -0.0017 0.0083
0.0000 0.000 ©.0000 0.0080
257 nm
0.8600 0.881 -0.0001 0.0084
0.0000 0.000 0.0000 0.0080
313 nm
0.2895 0.282 -0.0025 0.0080
0.0000 0.000 0.0000 0.0080
250 nm
0.6381 0.6%8 0.0001 0.0080
Stray light *
cutoff UUC: (nm) UUC: Tn (%1) b (A
260,67 +-0.11nm 26807 2.1 1.678
391.84 +£0.11 nm 3019 1.7 1.770
Spectral Resolution *
Nominal Concantration 0.02 % viv Peak Trough Ratio 8BW
Standard Wavelength (nm ) 268.80 266.63 139 2.00
UUC: Wavslength (nm) 268.2 266.1
Std Absorbance ( A 0.4810 0.3176
Absorbances ( A) 0.373 0.288

* Calibration Marked " Not TISI Accredited "in this Certificate have been Included for completeness.

‘The End of Certificate

Viiin iy wnulal e
:wnmmm|
Prtastag. Ringian YouR)

Delivering Growth - in Asla and Beyond,

Equipment :
Manufacturer:
Model :
Serlal No.:

ID No.:

Condition As-Recelved:

Recelved Date:
Calibration Dafe:
Reference:

Ambient Temperal

Relative Humidity:

Procedure used:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND

CALFM-CO8-13: 20 Jul 2022

ot s-;..,&
\_/
ING

crvices T

5344 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGROK 10250 L ’A v‘

TEL. 0-2717-3000-24 FAX, 0-2719-8484

Certificate of Calibration

Digital Thermometar

Testo

HAC-TIBETIBN 078

CALBRATION 0388
Gertificate No.: 237637
Page: 10f2

This certificate may not be reproduced other than in full,

excapt with the poor wiitten approval of the head of
106 Gorporate Services 3 Equipment Calibratian and Testing Services

834616816/0721
RYG_FS0568
Used liem

24 March 2023

12 April 2023
1o 18 Apri 2023
2303-0887DSC

tre: (25 %3} °C
(50 ¢ 20)%

Submitted by: ALS Laboratory Group (Thailand) Co Ltd Rayong Branch

616/10 Moo 5, T.Maenam Knu, A Pluakdaeng

Rayong 21140, Thalland

Calibration were conduciad using in-house calibration procedure CP-TO1 according o comparisan with
Industrial Platinum Resistance Thermometar (IPRT) into kquid bath temperature cantroliar

The temparalure scale used was based on ITS-80

Condition of this result of callbration

1.Referance standards instuments

1) Black Stack Thermomeler
2) PRT Scanner Module
3) Industrial PRT Probe

Instrument Model
1560
2562
5627A

Serial No, Certificate No. Due Date
8C454 221616 23 May 2023
AD1303 221616 23 May 2023
979442 221616 23 May 2023

2 Tne cartificate 1s valid only 1o the item calibrated on date and place of calibralbon

3.This Cerlification i traceable 1o the International System of Unit maintained through:-

-National Institute of Metrology Thalland (NIMT)

Calibrated by :
Issue Date !

M g1
REVIEW BY Pty

<
APPROVED BY n..,-pli .

NEXT CAL DATE U‘Wﬂ”’]w

s

Sitthinon Poomal PR d Signatory :

20 April 2023 I
I
[

] Phalinee Prabpalpal
] Ghatchawan Khunpiluak
‘Wanlop Larpkurm

B 0313120



Cert. No.: 237837
Page.: 2 of 2

Result of Calibration:- Without Adjustrment
Function: Temperalure measurement

Dimension of probe : Diameter 3 mm., Length 55 mm. Sheath material : Stainless Steel

Immersion Standard uuc* Uncertainty
Depth Temperature  Reading Error of Measurement
{ mm.) (C) (c) (c) (#C)
50 25,0027 249 -0.1027 0.12
50 30.0082 29.9 -0.1082 0.12
50 40.0027 40.0 -0.0027 0.12
uuc* : Unit Under Calibration

The reported uncerlainty of measurement was based on standard uncertainty multiplied
by a coverage lactor k = 2, providing a level of confidence of approximately 85%
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a 1158018

of 2

=000~
Cart. No.: 2371768
Page.: 2
Result of Calibration:- Without Adjustment
Function: Temperature measurement
Dimension of probe . Diameter 3 mm., Lenglh 55 mm. Sheath material : Slainless Steel
Immaersion Standard uucr Uncertainty
Depth Temperature Reading Error of Measurement
(mm.) () (c) ('C) (+C)
50 25.0025 249 -0.1025 012
50 30.0018 29.9 -0.1018 012
50 40.0034 40.0 -0.0034 012
UuC* : Unit Under Calibration

The reported uncertainty of measurement was based on standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 85%
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Equipment :
Manufacturer:
Model ©

Serial No.:

ID No.:

Condition As-Recelved:

Recelved Date:

Calibration Date:

Reference:

Ambient Temperature:

Relative Humidity:

Procedure used:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) M
CORPORATE SERVICES 3: EQUIFMENT CALIBRATION AND TESTING SERVICES Z822SI0%
53444 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGKOK 10250

px
1//_‘\_\ ra -
TEL, 0-2717-3000-24 FAX. 0-2719-9484

NSC-TISITIS 17028
CALIBRATION 0008

A

Certificate Mo, : 23T1768

Certificate of Calibration
Page: 10of2

Digilal Thermometer
This certificate may not be reproduced other than in full,

except with the prior written approval of the head of

106 Carporate Services 3: Equipment Calibration and Testing Services.
8351778810921

RYG_FS0571

Teslo

Used ltem
04 Octobar 2023

10 Octobar 2023
to 11 Octobar 2023
2310-01100SC

t3)°C
(50 t20)%

Submitted by:  ALS Laberalory Group (Thailand} Co..Ltd. Rayong Branch

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

Callbration were conducted using In-house callbration procadure CP-T01 according to comparisan with
Industrial Platinum Resistance Thermometer (IPRT} into liquid bath temperature controller
The temperature scale used was based on IT5-80

Condition of this result of calibration
1.Reference standards instruments :
nstrument Model Serlal No. Certificate No. Due Date
1) Black Stack Thermometer 1560 80454 231600 30 May 2024
2) PRT Scannar Modula 2562 A01303 231600 30 May 2024
3) Industrial Platinum Rosistance Thermomotor 5627-12 571971 231600 30 May 2024
2.The certificate is valid oniy to the item calibrated on date and place of calibration
3.This Certification Is traceable to the International System of Unit maintained through:-
-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008
VIEW BY W’[ by ¥ .
FROVED BY sz S
! elolae |
AT AL DATE ¥ _J
Calibrated by :  Wasines PP Signatory :
Issue Date : 12 October 2023 [ )Phalinea Prabpaipal
[ ]Ghaichawan Khunpliuek
[v] Wanlop Larpkemn
B 0326171
RYG_ENO0002
S,
Sartorius (Thailand) Co., Ltd. %} [
128 Rama 9 Road Huaykwang, Huaykwang, Bangkok 10310 E; T [y
BN L i
Tal. +66 2643 8361-6 , e-mail service thailand@sartorius com Y el
T, - WSC-TISTIS 17025 REVIEW BY Thatsl-
‘/ QIR e o CAUBRATION 0426 o P
\ @5 f H /C/O} (Qe APPROVED BY 34
A o - -
N =222 of Calibratign i
NEXT CAL. DATE .
e et
Model Number:  MSE2245-100-DU Cerfificate No. : 23810112 .
Description Analytical Balance Issued Date . Friday, March 03, 2023
Serial Number : 0026207038 Reference No. : 204833
ID No. : RYG_ENODD2
Manufacturer Sartorius Page No. : 10f2
Customer Name : ALS Laboratery Group (Thailand) Ce., Ltd (Rayong Branch)

Calibrated Place :

Calibrated By :
Calibration Date

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

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

MrGlioehal Indhaha Calibration

Wednesday, March 01, 2023 P No
Using in-house calibration procedurs number (WI-003)
Based on UKAS LAB 142019

This 1 was by

Melrological data . Ambients Conditions:

Capacity : 220 g Readability 0.0001 g Temperature * 236°C * 50°C
Humidity 60.0 % RH £  10.0%RH

Reasons for calibration Pressure _ % —

[ Mew instaliation [ Service / Repaired

[2] Re-callations Malntenance Equipment Condition: 2] Gees Operate [ For

Measurement Method

UKAS Publication Ref :Lab 14

The measurement uncertainty stated is the expended uncertainty which is abtained from the atandazd uncertainty multiplied by the

coverage factor (k=2) to provide a level of of 95% Itis

with the Guide lo

Expression of Uncertainty in Measurement (GUM) The ::allbﬁ!l\un certificate documents the lra:aab\ilty to National Standards, which

realise the unit of

Standard System of Units {(§1). Repart of Telerance came form list of

according to the

Sartorius Metrelogical Specifications

Traceability:
Model Number __ Description T Cetificate No. Due Date
YCS011.522-00 _ Sartorius welght set mg - 50009 E2YCS011-522:00  SPC-RT C02212565 14-Sep-2023
MHB-38250 Humidity/BarometerTemp Lution MHBE-382SD  DKSH C18220444 | 5-Sep-2023
This certificate relate and apply this equipment only
This cartificate may not be reprocuced other than in full excapt with . S
the prior written approval of the Verification Oparation Division O\_,.—A: T
Sartorius (Thailand) Co., Ltd A

Mr.chonchal Intrhana(Technical Manager) r

SOP FM 33 03 February 2022




Sartorius (Thailand) Co., Ltd,
129 Rama & Road, Huaykwang. Huaykwang, Bangkok 10310
Tel +80 2643 8361-8 Fax 488 2643-8367, e-mail. service thatand@sanorus com

SARTORILS
= S[R3 Ty
\Q@L{q }ﬂ U@(@ﬁ@ of Calibration

Model Number :  MSE2245-100-DU - Certificate No. : 23BCI0112

Descriptian : Analytical Balance Issued Date :  Friday, March 03, 2023
Serial Number . 0026207038 Reference No. : 204833

ID No. : RYG_EN00O2

M: i Page No. . Zof2 o

Calibration Results : Without Adjustment

Repeatability Eccentricity (Off-center loading error)
: of 8 weighing 1o display nearly ideniical readouts | The cficenter loading errcr s yislded by the ciference botween lhe
under constant test condifons when the same load wihin a measurement senies is piaced  |readcut of the load, 8. 123 or /4 of maximim capaciy, placed in the
repaatedly on the weighing pan in the same manner. The standard deviation is used ko midica of the weighing pan and between 8ach of four eddibonal
|expross reproducibity quantitatively. Points ( position, g to OIML R7S).
Nominal Value : (Low Load) _20. | 199.99%9 Nominal value : 100 ]
20 g 20.0000 2000000 Iyolerance 0.0004 l
Tolerance 20,0000 199, 9959
00001 g 20,0000 202.0000 Difference
20.0000 199.9939 R -
Nominal Value : (High Load) T 9839 2, ~0.000
200 g 19,9999 L0000 3 -0.0001
Toterarice 20.0000 .0000 5 3 "4 | 0.0001
00001 @ 20.0000 9999 . §  0.0002
20,0000 260.0000 g | R
Standard Devialion ©.00003 0,00005
Linearity
The kincarfty. also caled knsarity ecror. Describes of corve of B hing insy ! lrom the bnear siope.
Tolerance 0.0002 g
Nominal Value Conventional Mass Value Displayed Value Deviation Uncertainty
. (8) @ | (2]
€.0100 0.0100 0.0000 0.00014
0.0s00  0.0800 I 0.0600 0.00014
0.1000 0.1600 | 0,0000 0.00014
. i 0.00014
:
e 8 i
10 il .
20
50
100 - 100.0000
200 200.0000 200.0000 0.0CC0
End of Report.
SOP FM 33 03 February 2022
Equipment : Hot Alr Oven Cert, No.: 22TM1517
Condition As-Received :  Used ltem Page: 20of 3
Reference : 2210-03760C-2

Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according lo direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and
Thermocouple Type T.

The temperature scale used was based on ITS-20.

Condition of this result of calibration
1. Reference slandard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34972A MY49023932 22LMe7 28 Jul 2023

2. This cerlificate is valid only o the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit

RYG_ENO0010

: =

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %

CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES 7 2=ous
5344 PATTANAKARN ROAD SO 15, SUANLUANG, SUANLUANG BANGKOK 1025 : e BBl
TEL 0-2717:3000-27 FAX 0-2710:9484 CALIBRATION 0os8

Cert. No.: 22TM1517

Page: 10f3
Certificate of Calibration
Equipment : Hot Air Oven
Manufacturer : Memmert REVIEW BY 'T\’\zuﬁ)qau
Model : UFE 500 APPROVED BY D
Serial No. : G511.1572 MEXT CAL. DATE ijoqgllw
1D No. : RYG_EN00O10
Submitted by : ALS Laboralory Group (Thailand) Co. Lid. {Rayang Branch)

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

Location : Oven Room

Received Order ; 20 October 2022

Calibration Date : 20 October 2022

Ambient Temperature : (26 10)°C

Relative Humidity : {50430)%

Calibrated by : Man Paltanapongpalboon

Approved by : M .

Approved Signatory

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

Issue Date : 2 November 2022

prohability of appr v 95%

b e prior wrinen

Appssmal of the head of Corporaie Servies 3 Fquipment Callbrarian and Testng Sersices
A 0046908
Equipment : Hot Air Oven Cert. No.: 22TM1517
Condition As-Received : Used ltem Page: 30f 3
Reference : 2210-03760C-2
Result of Calibration :- (*) Wilhout Adjustment
Function of UUC" : Temperature Source
Fresh air setting : Close
Calibration | uUuc* uuc* Temperature Temperature Overall Coverage
Point Setting | Reading stability uniformity Variation " Factor
(*c) (c) (C) (£°C) (c) ('c) (#°C) k
104.0 104.0 104.0 0.076 0.52 060 042 2
180.0 180.0 180.0 0.13 0.88 1.2 1.1 2
Calibration Measured T 1)
Point Position
(*C) 1 2 3 4 5 6 7 8 9 (ref.)
104.0 103.768 | 103.734 | 103.723 | 103.800 | 104.215 | 104.131 | 104.132 | 103.740 | 103.747
180.0 179.723 | 179.359 | 179.438 | 179.489 | 180.361 | 180.114 | 180.131 | 180.243 | 179.605

Result of Calibration :- (*) Without Adjustment
Function of UUC" : Temperature Source
Fresh air setting : Close Environment during calibration
m Beginning | Finished
—g; P Temp. (°C ) 25 25
REL.Humid. ( % ) 54 58
9 ; AC Supply ( Volt ) 223 225

Ref. Std. ID No.: @
Calibration Point

Peosition:| (180)°C (104)°C

1 21-16TC-01 | 20-16RTD-01

z 21-16TC-02 | 20-16RTD-02

3 21-16TC-03 | 20-16RTD-03

Proba Installation Details; ~ Dimension of Chamber : 4 21-16TC04 | 20-16RTD-04
a= 50 om D= 040 'm 5 21-16TC-05 | 22-16RTD-05
b= 50 om Wi G868  um 6 21-16TC-06 | 20-16RTD-06
c= 50 om HE 243 m 7 21-16TC-07 | 20-16RTD-07
Capacty=- 041 m 8 21-16TC08 | 22-16RTD-08

9 (ref) | 21-16TC-09 | 22-16RTD-08

ol

a1132466

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

Temperature stability : One-half of the grealest maximum difference of measured lemperature at any one sensor
Temperature uniformity : The i of measured p 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
possibie to determine the temperature patiern or hemogeneity within the chamber under steady-state conditions
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation
uucT : Unit Under Calibration

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

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
faclor k. providing a level of confidence of approximalely 85 %.

-o00-

ol .

a 1132465



RYG_EN0O06

TECHNOLOGY PROMOTION ASSOCIATION (T

CORPORAT VICES 3: EQUIPM SRATION AND TESTI VICES
S344 PATTANAK ARN ROAD SO 1%, SUANLUANG . SUANLUANG BANGKOK 10230 e BBy
TEL 02717300027 FAX 027149384 CALIGRATION 0084

Cert. No.: 22TM1492

Page: 1of3
. . .
Certificate of Calibration
Equipment : Hot Air Oven
Traviksll
Manufacturer : Memmert REVIEW BY ooty
T A
Model : UM 400 APPROVED BY ..« o
Serial No. : £495.0899 NEXT CAL. DATE 391!0“",&"'
ID No. @ RYG_ENOCQE
Submitted by : ALS Laboratory Group (Thailand) Co. LId. (Rayong Branch)
616/10 Moo 5, T. Maenam Khu,
A Pluakdaeng,

Rayong 21140, Thailand
Location ; Oven Room

Received Order @
Calibration Date :

20 October 2022
20 October 2022

Ambient Temperature : (26+10)°C
Relative Humidity : (50 £30)%
Calibrated by : Preecha Hiahib

Approved by : M.
Approved Signatory

() Pomnthippa Tameyakul
(v ) Malee Butkruea
{ ) Suwit Imjai

Issue Date : 2 November 2022

Ihe Uncertainties arc for a probability of approxi ly 95%

full. ¢xecpt with the prioe wiiten

et Calibi atnd Testing Services

A 0046905

)
Equipment : Hot Air Oven Cert. No.: 22TM1492
Condition As-Received : Used ltem Page: 30f 3
Reference : 2210-03760C-1

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration | UUC* uuc Temperature Temperature Overall — Coverage
Point Setting | Reading stability uniformity Variation N Factor
() | ey | (rel (2°6) (c) (ey | (e | &
700 70.0 70.0 0.079 0.47 0.77 0.42 2

Calibration Measured Temperature ( “C )
Point Position
(*c) 1 [ 2 [ 3 [ 4 ] 5 [ & [ 1 | 8 [ 8ef)
70.0 70.262 | 69.995 | 70.079 | 70177 | 70664 | 70.039 | 70.688 | 70.149 | 70.328

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

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

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

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor &, providing a level of of app y 95 %,

-00o-

M

21132472

Equipment : Hot Air Oven Cert. No.: 22TM1482
Condition As-Received : Used ltem Page: 2 of 3
Reference : 2210-03760C-1

Procedure Used :-
Calibration were conducted using calibralion procedure CP-OT02 according o direct measurement
method with Dala Acquisiion which connected with Resistance Temperature Detector ( RTD ).
The temperalure 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) Dala Acquisition 34970A MY44035217 21LM30 23 Dec 2022
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This i to the Ir i System of Unit.
Result of Calibration :-  (*) Wilhout Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close Environment during calibration
Beginning Finished
-{7 a Temp. ( °C } 28 29
REL. Humid, { % ) 43 a7
ki o Mg AC Supply ( Voll ) 220 221
i 8 i 3 postion: | e Sta.
I S 1D No.:
Wi o JHEZ / 1 18-10RTD01
T 2 18-10RTD-02
& 3 18-10RTD-03
Probe Installation Details : Dimension of Chamber : 4 18-10RTD-04
a= 50 om b= 033 m 5 18-10RTD-05
b= 50 em W= b4 6 18-10RTD-06
c= 50 om H= [ 7 18-10RTD-07
Capacity = 0053 m 8 18-10RTD-08
9 (ref.) 18-10RTD-09

al, -

21132473

RYG_ENO0061

=
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) im
CORPORATE SERVICES 3 FQUIMMIENT CALIBRATION AND TESTING SERVICES 7N
S PATTANAKARN ROAD SOI 18, SUAREUA

TEL 12

| ANG BANG (L] a ¢
SUANLUANG RANGKOR 10281 iy M

ANN-IT FAX 027190484 CALIBRATION 0048

Cert. No.: 22TM1491
Page: 10f3

Certificate of Calibration

Equipment : Water Bath
) wit au 4

Manufacturer : Memmart REVIEW BY T\’\ ot e T

/ -
Model : WNB22 APPROVED BY .C

oo

Serial No. : L513.0648 NEXT CAL. DATE rﬁ L"L&h’ i
ID No. : RYG_ENOOG1
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)

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

Location : Wet Chemistry Lab

Received Order :
Calibration Date :

20 Oclober 2022
20 October 2022

Ambient Temperature : (26410)°C
Relative Humidity : (60£30)%
Calibrated by : Preecha Hiahib

Approved by : %.

Approved Signatory

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

Issue Date : 2 November 2022

The Uncertainties are for a confid roximately 959

prabability of ap

1. except with The prior witler

and Texing 5

A 0046906



Equipment :
Condition As-Received :
Reference :
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 ITS-90.

Condition of this result of calibration
1. Reference standard instrument:-

Water Bath
Used ltem
2210-03760C-4

Cert. No.: 22TM1491
Page: 20f3

Instrument Model Serial No. Cert. No. Due Date
1 } Data Acquisition 349704 MY44035217 21LM30 23 Dec 2022

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable 1o the Inlernational System of Unit.

Result of Calibration :- (") Without Adjustment

Functien of UUC* : Temperature Source

Equipment : Water Bath Cert. No.: 22TM1491
Condition As-Received : Used ltem Page: 30f 3
Reference : 2210-03760C-4
Result of Calibratis (*) Without Adjustment
Function of UUC" Temperature Source
Calibration uuc* uuc* Average* Standard Reading ( °C )
point Setting Reading Position
(c) (c) (*c) 1 [ 2 [ 3 T 4 ] 5ef
85.0 85.0 85.0 84527 | 84563 | 84628 | B4516 | 84.580
c‘i::f"" Uniformity | Stability |Uncertainty c‘;‘.‘:::‘:'
(°c) (°c) (£°C) (£°C) K
85.0 0.12 0.081 0.18 2

Average* : The average of 30 values in each position

Environmental AC Voltage Supply
‘ (*c) (%RH.) { Volt )
Beginning of Calibration 24 53 222
Finished of Calibration 24 50 221
Ref. Std.
Position : SIN:
5 TR AT 1 N37P300726
& 2 N37P300727
- 3 N37P300728
4 N37P300729
S(ref.) N37P300730

Front

@ISCG

Website : www.scieco.coth

ek, .

21132471
Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A Kaengkhol, Saraburi 18110. Thailand
Saraburi Tel: +66 3627 3096 Fax = +663627 3100 NEETISLT
Bangkok Tel: +668 9205 6851 , +660 8247 2360 o

E-Mail : calibrate@scg. com

Certificate No. T230116

Equipment
Manufacturer
Model

Serial No.
Customer Code
ID No.

Customer

Customer Location
Date of Receipt
Calibrated By
Approved By

Date of Issue

Page 1 of 4
Certificate of Calibration

Chamber ( Cooling Room )

MODULAR e
gRt‘.’lE‘a'JEv f'ﬁ'\-ﬂu‘
IREVCOHCOO o
e
wreROVED BY . ML &7 !
C00351459 t
_ golenlsy |
RYG_EN0184
TI1939A5

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

A.Pluakdaeng, Rayong 21140

Laboratory

23 January 2023

Atiphong Rongrat ( Technician )

3 }3“““‘““ / Boonchai Suriyawong (Site Calibration Manager)
07 FEB 2023

Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible

to determine the temperature pallern or hemogeneity within the chamber under steady-stale conditions

Stability :

One-half of the greatest r difference of ter

ire al any one probe.

uuc* : Unit Under Calibration
Note : The reported uncertainly of measurement was included stability and excluded uniformity.

coverage factor k, p

@ISCG

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
iding a level of of approxi ly 95 %.

-olo-

Ml -

21132470

Metrological Center
SCI ECO Services Company Limited

NSC-TISETIS 17078
CALIBRATION 0284

33/2 Moo 3, T.Banpa. A Kaengkhoi, Saraburi 18110, Thailand.

Certificate No. T230116

Page 2 of 4

Calibration Report

Equipment : Chamber ( Cooling Room )
Date of Calibration i 25 January 2023
Environment : Temperature : 23.4-249 “C

2214-2302 V
Relative Humidity : 55-65 “RH

Line Voltage :

Condition of this results of calibration :

. Thisequipment was calibrated by insert 16 standard thermocouples type T into its chamber | the other one

standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-04 ( Reapproved 2001) and AS2853-1986 ).

All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90,

2. Reference Standard Instrument :
Instrument Model Instrument No Certificate No. Due Date
TC TYPET TNI41-TN150 T222123 5 October 2023
TC TYPET TNI51-TNI6O T222123 5 October 2023
DATA LOGGER  34970A Tis0 T222123 5 October 2023
3. This certificate is traceable 1o :
National Iustitute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :
Time Constant 1 Hour - Minweat _3__°C
Fresh Air Damper  [_] Open COMin - [ Medium [ Max
Dclmc
[X]Not Available
5. Adjusument :
( X ) withowt adjustment () after adjustment

rd

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

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the pability of the and its traceability fo 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-LT41IR 310864

Approved By.

i»‘y’

FM-LIS I

7150503



@ISCG

Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

HEC-TISITIS 17025
CALIBRATION 0244

©(SCG

Metrological Center
SCI ECO Services Company Limited

3312 Moo 3, T.Banpa, A.Kaengkhol, Saraburi 18110, Thailand.

HSCTISLTIS 17025
CALIBRATION 0264

Certificate No, T230116

Calibration Report

Page 3 of 4
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1 16A #
1
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¥ HEZ; 1C ) :
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aal2 | /
| s
16E 7S SA
C=Centre, F=CentreofFace, A=Comer, E =CentreofEdge
1IC = TNII 12F = TNI52|
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Certificate of System Qualifi
GC-0Q + GCMS-0Q

REVIEW BY vat

APPROVED BY J

nExT caL. oate LLIL 1L

rulhnl CrossLab Compliance Services

System ID: GM-T
Organization Name

‘Organization Locatian:

ALS Laboratory Group (Thailand) Co., Ltd.
104 Patthanakarn 40, Patthanakarn rd., Khwang Suan Luang, Khet Suan Luang, Bangkok 10250

Date: June 21, 2022 2.04:12 PM
EQP Name: Ag ded , Agl dod
EQP Revision: GC.02.50, GCMS 02,50

Overall Qualification Stalus: Pass.

Systom Inspaction and Basic Safety and Operation

Name: 7890

Setpoint Status: Pass

Overall System Inspection and Basic Safety and Operation Test Status

Pass

Inlet Pressure Accuracy

Name 7890
Front 851
Setpoint Status: Pass
Setpoint Actual
Inlet Pressure: 250 psi 25.0 psi
Accuracy: 00
Agilent Recommended: <= [12

Ovarall Inlat Prassure Accuracy Test Status
Pass

psi

GC Oven Tomperature Accuracy

Name: 7880
Date: June 21,2022 2.04:12 PM
System ID: GM-7

Fage 1715

Certificate No. T230116

Calibration Report

Measurement Results

Page 4 of 4

Average Standard Reading at each position (aC )
Calibration Point TNI41| TN142 | TN143 | TN144 | TNI45 [ TNI46| TN147] TN148 | TN149| TNIS0| TNIS1 | TN152
3.0 303 | 306 | 315 | 309 | 345 | 347 | 321 | 335 | 354 | 345 | 324 [ 334
TNIS3| TNIS4| TN1SS | TN1S6
328 | a2 328 a2l
Chamber ( Cooling Room ) Temperature Distribution
i Reading c) - 5 . g Coverage
Setting (€ ) Min, Max | Average Stability (+ C) | Uniformity ( C) | Uncertainty (£ C) T
3.0 28,41 35 1.20 L20 1,90 2.07

The calibration result apply only the above callbrated item.

The result of test was found accurate as shown on date and place of test only,

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

providing a level of canfidence of approximately 95 % .

o /
Approved By, LN =)

FM-LISILT

15-05-63

© 2022 by Agllent Technologies Agllent CrossLab Compliance Sarvices
Setpoint Status: Pass
Zone: ‘Oven |

Setpoint/Actual
Temperature 230.0 230.0 c
Accuracy: 00 c
Agilent Recommended: = 1.0 % setpointin K { 50 ‘)

< 10 % setpoint in K { 50 € )

Setpoint Status: Pass
Zona: |Oven

SetpointiActual
Temperature: 100.0 100.4 °c
Accuracy: 0.4 ‘C
Agilent Recommendad: »= |10 % setpoint in K (37 c )

<= 1.0 % setpoint in K (a7 c o)
Overall GC Oven Temperature Accuracy Test Status
Pass
GC Oven Temparature Stability
Name: 7890
Satpoint Status: Pass
SelpointAverage
Temperature: 1000 1000333 "C
Stability: 01 I
Agilent Recommended: <= 06
Overall GC Oven Temperature Stability Test Status
Pass
Log Amp
Tested Combination Front SsL / External sQ
Name: S977A
Setpolint Status: Pass
Date: dune 21,2022 20412 PM
Systom ID: M7
Page2/15
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©2022 by Aghlent Technolagles Aglient CrossLab Compliance Services
Ovarall Log Amp Tast Status
Pass
RFPA
Tested Combination? Front SsL
Name: 59TTA
Setpoint Status: Pass
Amu: miz Drift Aftor Five Minutes: RFPA Voltago:
2z mv 568 |mv
Agilent Recommanded: [ ax [= [ ] [= Inw —|
Overall RFPA Test Status
[;ﬂi! i E
Tuna EI
Tested Combination1 Front 88L ! External saQ
HName: |5977A
Setpoint Status: [Pass
Fllament:
Setpoint Status: ‘Pm

Filament: ]

Ovaerall Tune El Test Status

©2022 by Agllent Technologles

Source: El - Extractor h Filament:

Agilent CrossLab Compllance Servicos

Setpoint Status: [Pass

Signal to Noise:

Selpoint Status:

Signal to Nolse:
Aglient Recommended:

This test's 0 commant(s) and 1 deviation{s) are available in the Atlachments section.
Overall Signal to Noiss El Test Status

o |

EPas

Signal to Nolse El

Tosted Combinationt Front ssL / Extomal sa
Name: BOTTA

Date: June 24, 2022 2:04:12 PM

System ID: GM-7

Page3/15

©2022 by Agltent Tachnologles

Instrument Details
Purpose
This section describes the as found system configuration.

Agllent CrossLab Compliance Services

Details

System
System ID GM-T
Manuacturer Agllent Technologies
Name 7800

Tested Cembination1
Injection Technique Manual Injection
Inlet Front
Detector External
LTM Included? No

Sampier 1
Manufaclurer Agilent Technalogies
Type Manual Injection
Usage Sample Injection
Syringe Volume (L) 10

Mainframe 1
Manufacturer Agitent Technologies
Name 7880
Model Number G34428
Serial Number CN14133181
Firmware Revision 8.02.03
Oven Type Standard

Date: June 21, 2022 2:04:12 PM

System ID: GM-7

Page 5/15

Date: dune 21,2022 2:04:12 PM
System ID: GM7
Page 4/15
102022 by Agllent Technolagles Agilent CrosaLab Compilance Sarvices
Intet 1
Manufacturer Agllent Technologles
Name 7880
Type 8sL
Location Front
Carrier Gas Helium
Centrel Type Elsctronic Pressure Control (EPC)
Purged Intet Yas
Datsctor 1
Manufacturer Agllent Technologies
Name Mass Spectrometer
Type Mass Spectrometer
Location External
Mass Spectrometer 1
Manufacturer Agilent Technologies
Type sa
Name 59TTA
Serial Number Us1415M200
Firmware Revision 5977 6.00.21
High Vacuum System Turbo Pump.
Scouting Run Standard OFN Std
MS El Source 1
Manufacturer Agilent Technologies
Source Typa El- Extractor
MNumber of filaments 2
Date: June 21,2022 2:04:12 PM
System 1D: GM-7
Page 8/15
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Electronic Signature

Purpose

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

Details
Full Name of Signer. Supasak Nimsongtham
Logged On User Name:

Signature Creatlon Date:

supasak.nimsongtham@agilent.com
June 21, 2022

Reason for Signatura: Executed protocol and pubiished this original varsian of document

Regulatary Disclaimar

This dosument provides a protocol to verify and record insfrument configuration and evidance of proper operation. W has bean prepared from our
Interpretation of appiicable regulations as well a5 Industry best praciices. The document e designed to provide an Important component of a complete
compliance package. Validatian depends upcn many factors and use of this protoca alcne does not assure compliance. Agilent Technologies makes no
promises or 23 1o s sulficency for any

Y program.

Warranty

Agilant Technologles makes na warranty of any kind to this mater/al, Including but not limlied ta, the Implied warraniles or merchantabillly and finess for
a particular purpose. Agitant Tachnologies shall not be liable for ermors contmined harein or for damages with the
furnishing, performance, or use of this material,

Date: June 21,2022 2:04:12 PM
System ID: GM7
Page7 /15
@ 2022 by Agllant Technologlas Agilent CressLab Compllance Services
Usor Name: supasak nimsongtham Syatem i GMT
Hosiname; BCG1115HKE Print Date: Juno 21, 2022 2:04:17 PN
ALS-GMT-2022 Transaction bog ©
Time Tranasction Activity Typo of Transection Dptional Informalien
St Parformed
June 21, 2022 10:28.00 AM Starl Exsculion Inlot Pressure Accuracy - Fronl  Nena
$SL: - Pressure Conirosed Infet
-5 280psl-Li<n 201
June 21,2022 10:26:10 AM End Execulion Inlel Prossure Accuracy - Front  Ru Covnl : 1
88L: - Prossure Coniolled intel
8250 pai-L<=12p8
June 29, 2022 10: Exocution ‘GC Oven Temperatus Koo
eeuracy - 7800: . Temperaturs
+ Oven + § 230.0°C - Li>=-10
AND <w 1.0% saipoint in K.
Juna 21, 2022 10-34 0 AM Audit Data GG Ovan Tompersiure Manual Data Eniry
Acourecy - T890: - Tomporature
rOven - 5 23 0°C- Lm0
AND <= 1.0 % solpolnt h K
Jung 21, 2022 10:34:10 AM Eng Exvouon GC Ovon Temparature Run Count : 1
Accuracy - 1890. - Temporalure
iOvon - 8:2300°C - L »= 10
AND <= 1.0 % selpoiet It K
June 21, 2022 10:34:11 AM Start Exocution GC Gven Temperature Nano
Aceurncy - TBOT: - Temperature
1 Oven - 8:100.0°C - Li »= 10
AND <= 1.0 % selpaint In K
dung 21, 2022 10:38:42 AM Audil Data GC Oven Temparature Manupd Dats Enlry
Accuracy - 780D - Tamperature
1 Oven - 5 100.0°C - L= 10
AND <= 1.0% satpointih K
June 21, 2022 10.38:44 AM End Expcution GC Oven Temperature. Rum Cound * 1
Accuracy - 7800; - Temperaler
2 Oven - $: 100.0°C - L:>= 10
AND <= 1.0 % seipointin K.
Juna 21, 2022 10:36:40 AM Start Exgcution GC Ovan Tomperature Sttty Hone
= 7890: = Tomperature : Oven -
5 1000°C -L: €=05°C
Page2/8

Date: June 1. 2022 2:04:12 PM
System D: M7

Page 9/15
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Agilent CrossLab Compliance Services

User Hame: supasai nimsongtham
Hostname: 5501 113HKE

Print Doto: Juna 21,2022 2:04:17 PM

System Id: GMT

ALS.GM7:2022 Transasilon lop :
Time Tronsoction  Activity Optienal Information
St Portormed
“une 21,2022 102608 AM Audt SossknCreated  Session Hom
ne 24, 2022 10:25:0 AM Stat Confuratin  Sasskn [
Zun 21, 2002 10:25.05 AM Audt Entidamant Liconsing User i FlekiEnghioer and
098 ne1 requin an uniack
code
June 21, 2022 10:25:26 AM Auce Ewolosded  Semskon EOP deials or primary
tochnigue (Ge] -
File i
[ProloculPasks/G ol ('
Tons/02 50/Ge 02.50 eap). e
EQP File Nome:
1602 50 8351 EQP Name:
[AgiemRecommended)
EQP doipis for hyshonalod
fochniaua [Gehs] -
Fin path:
[ProlocolPacks/Gems/Config
wrations/02 501GeMe 02500
4p), EGP Fio Name,
(GeMs.02.50.65p), EOP
Name:
Juro 21, 2022 10:2630 AW End Confgurabion  Sassion Nods
June 24, 2022 10:28:43 AM Stan Quafeation  Seasian oo
June 21, 2022 10:2643 AM Slan Execulon Syslem Inspoction and Bosic  Nono
Sefety and Operabion - 7890 -
Gusliative Tast.- Mo salpoints
asosinted "
Ko 21, 2022 10:25:54 AN Eng Exscution Systom inspoclion and Baskc  Run Count: 1 (
Safory and Oparation - 7800: =
Quaitative Test - Ho saipolnts
acioied
Page 118
Date: June 21, 2022 2:04:12 PM
System ID: M7
Page 8/15
Agilent CrossLab Compllance Servicas
Usar Naine: supasak, simsonginam Systom i; GM-T
Hastnama: SCG1TISHKE. Frint Dala: Junn 21, 2022 2:04117 PHY
ALS-GMT-2022 Trandscticn ko ¢
Tima Teansactlon  Activity Typo of Transaction Optlanal intormation
sula Partormed
o 21,2022 110700 AM Audil AceClosed Sossion Hoan
June 24, 3022 11:03:47 AM Ausil AcaRosiarded  Session Homn
Jduna 21, 2022 140748 AM Augt SessionAeionded Session [
Jua 21,2022 THOLS1 AM Sta Quasicaton  Sesaion o
June 21,2022 110151 AM Stet Execution GC Cven Temperahrn Stablity None
- 7800: - Temperature : Gven -
5:100.0'C - L <= 0.5°C
Junn 21,2022 110314 AM Avdll Com DaisManager Dataansger was in o dota (
veieston stale bul i user
chaso to s over.
e 20, 2022 11.04:19 AM Auct Cata GC Gven Tomporatur Siabilly Matusl Dola Entry
- 790 - Tomporatuta : Oven -
81000°C - L <= 05°C
June 21,2022 11:04:32 AM Enel Exmullon GG Gven Temgeratura Stabily Run Covat 1
~ 7830: - Temporaturo : Oven -
511000°C - L <= 05°C
Jume 21,2022 11:04:24 AM Stast Exgoution Log Amp - SITTA 5G: - Sourco: Nomo
E1- Extracior
June 21,7072 11:04:34 AM End Exncution Log Aemp - BTTA 50: - Bource: Run Count: 1
£l Extracior
3408 21, 2022 110437 AM Stant Exscuton RFPA - 59774 $0: - Saurca: EI New
- Exmetor
Jue 21,2022 11:0743 AM End Exncution RFPA- 5877A 50: - Souca: E) Run Courl - 1
- Eatraciot
June 21,2022 11,0752 AM Stan Exvcaion Tune E1- 5077A 5G: - Source: - Nana (
€ - Extractor Flamont | i
(Guatialive - No seipoints
ssoclaled)
Pagedsa
Date: June 21, 2022 2:04:12 PM
System ID: 7
Fage 10115
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Agllent GrossLab Compliance Services

User Narme: supasak.nimsongtham
Hostname: 5CG1115HKC

ALS.GMT-2022 Transaction log :

Systom I4: GM-T
Print Dale: June 21, 2022 2:04:17 PM.

©2022 by Agllent Technologles

Agltent CrossLab Comgliance Services

User Name: supassk.nimesngtham
Hostname: SCOT11SHKE

System Id: GM-T
Print Date: June 21, 2022 2:04:17 PM

cthity Typn of Transsction Qptionsi infermeten
Parformed
Exmecution Tune €l « BOT?A 8Q: - Source: - Run Count: 1
El - Extracior Flament 1
(Gualioivo - Ho seents
#ssociated)
June 21, 2022 11:14:58 AM Stard Exscuten Tune Ef - SUTTA 5Q: - Source: - Heng.
El - Extracior Filament 2
(Guaitativa -No setponts
asygcalad)
C Juna 21, 2022 11:16:46 AM End Executon Tune EI - SS77TA 80Q; - Sewrce: - Run Court 11
El - Exlrachor Filament 2
{Quaitatve - No setpoints.
pre—
June 21, 2022 11:18:49 AM Start Execution Signal 1o Noise EI - Liguid None
Injection, Front SSL. 5G: -
Source: E! - Extrector using
Flamant 1 - L: >= 1200
Jume 21, 2022 11:17,05 AM Sierd Exgtution Signal 1o Nose EI - Liguld Hena
Injotion, Frant SSL. 8C:-
Sourcs! El - Exiractor vsing
Flament 2. L1 > 1200
June 21, 2022 11:17:10 AM Stot Exacution Signal to Nole E| - Ligued Nono
injocton, Fronl 3L, 5. -
Source: E1 - Extrastor using
Filarment 1. Lt >= 1200
e 20,2022 11:28.00 AW Aust hoclosss Sossion Nore
June 21, 2022 12:28:20 P Audt ‘AseRestariod Session. None
C i 21, 2022 123822 PW At Sussionfioonded Soasion Hana
Cusifonion Buskn oa
June 21, 2022 12:36:26 PM Stant Execubon Signat 12 Nolse E1 - Uiguid Home
Wjecton, Front S5L, 602 -
Sevtse: El - Extoctor g
Frament 1-L:>= 1200
Pagod/d
Date: Juna 21,2022 204:12 PM
Systom 1D: oM
Page 11115
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User Nome: supasak simsaagtham Gyatom id: GM7
Hasinene: SCG111SHKG Print Date: Jupe 21,2022 20417 PN
ALS-GMT-2022 Transaction log ©
Time Transaction Activity Typo of Transaetion Optional Information
siats Parformed
e 21, 2022 12:M4:44 PM. Auct [ SignaltaNewoEl-Liqud Dot fles Path -
niselon, Fron SSL, §G:-  ELSOMT_2022SNF1_001
Source: B1-Exvacior using D
Filamant 1- L: >= 1200
e 21, 2022 123826 PM End Enecution Signal ta Noise 1+ Uquid Rusn Count 1
Injectien, Front SSL. 8Q:
Seurca: El - Extracier using
Filament 1L >= 1200
C June 21, 2022 12:37:11 PM Slat Eneculicn Signai to Noisa El - Uiguid Hona
InjecSon, Front SSL, BQ: -
Source: €I - Extractor using
Flament 2 - L. >= 1200
Juno 21, 2022 12:28:15 PM Audit Data Signa to Nolsa I - Liguid Data fos Path :
Injoction, From SSL.S0:-  EAALSGMT_20226MF2_001
Source: Ei-Eactorusng .0
Fasmont 2 L:>+ 1200
dune 21, 2022 12:38:30 PM Audit Data. Bigral lo Nelse El - Liquid Data fles Path.
rloclon. Frnt BSL 30;-  EMLBOMI_20226N72_001
St E1. Exiaciorvimy O
Filamon! 2. L: >= 1200
June 21, 2022 12:20:45 PM Audit Data Sipral 1o Nolse E1 - Uiguid Data fes Path
Injection, Front S8L, 5Q: - EALSGMT_20228NF2_001
Source. EI - Exiracior using o
Fiameni 2. L > 1200
June 21, 2022 12:30:00 PM Aucit Data. Signal ko Neise B1 - Liquid Daca fles Pain @
Injecton, Front S8L. 5Q: - EAALSGMT_20228N72_001
Souce: El-Exvacoruing D
C Frament 2- L 3= 1200
June 21, 2022 12.30.14 PM Audit Data Signal lo Noise E| - Liquid Daa Fles Pamh .
Injection, Froal SSL, 8Q: - EMALSOMT_20228N72_DO01
Source: E1 - Extractor using o
Fhamant2. L >= 1200
Page B8

ALS-GMT-2022 Transacllon log ¢
Tima Transction  Activiry Typa of Transaction Optional Information
St Parformed
une 21, 2022 129707 P Start Execuion Signollo Holso B - Ligvid  Noma
Injocion, Fronl SSL, 5: -
Source: EI - Extracior using
Fiament 2- L: 3= 1200
Jume 21, 2022 1237.08 P Start Executon SignaltoNeo El- Licvid  tare
injecion, Front 41, 5z~
Source: €1 - Exvacior ubing
Flament 1 - L: >= 1200
June 24, 2002 123054 PH Aust oata ‘Signal la Noisa E - Liaukd
Injacion, Fron! SSL, 8Q: -
Source: El - Exlractor using
Filamant 1-L: >= 1200
Sune 21, 2022 129924 P Aust Coa SignalioNoise El-Liovid  Data fles Path
HAALEGM?_20228NF1_001
o
Jn8 21, 2022 12:40.08 PUA Awi osla SignaltoNoise El-Liguld  Data fias Poin -
Injecton, From §SL, 8. - HAALSOMT_20228NF1_001
Sowce: Bl-Extmckorushg D
Flament 1 - L: > 1200
un 24, 2022 124204 P Aucn s Sgnaio Nolsa El - Uauid  Data fies Pah +
Injocton, Frond SSL,80:-  HAALBGMT_20218NF1_001
Source: Ei-Exieactorusing D
Frament 1 L: >= 1200
e 21, 2002 124217 PM At AreCiosad Sesslon Nane
June 21, 2022 123331 P Audt AceRestarec  Session Mase
Jure 31, 2022 123333 PMt Audt SesmionReicaced Sesson Homa
v 24, 2022 12:33:07 Pt St Cualficaion  Sesson oo
June 21,2022 124337 PM. Start Exoouton SigralioNoiso E1 - Liquid  ona
Irjecton, From 8L, 50 -
Source: Ei - Extrciorusing
Flament 1 - L: > 1200
Paga5i8
Data: Jdune 21, 2022 2.04:12 PM
Bystem ID: GMT
Page 12115
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Uear Name: supasakaimsoagiham Eystem ld: GMT
Hesiname: 3CG111IHKC Print Dato; Juna 21, 2022 2:04:17 P
ALS-OMT-2022 Transaction log :
Time Transaction  Activiy Type of Transsction Optionsl Inform ation
State Pertoimad
June 21, 2022 12.39:45 PM Audt Data Sigral to Nolsa EI - Liguid Dala Hes Path
Injecton, Fron S8L.SQ:-  EAMLSGMI_20224NF2. 001
Souce: £ Eumaoruskg O
Filamen: 2. L: >= 1200
June 21,2022 1240168 PM At Dsta Sganl to Nose Bl - Liguid Data fles Path :
injoction, Fron SSL,8Qi-  EMLSGM,_2022NF2_001
Source: €1-Eavackruthg D
FRament 2-L: >= 1200
June 21, 2002 12:40:40 PM Audit Daa Slgnalio Nolea 1 -Uguid  Dala fles Path

June 21,2022 12:41:08 PM Audit

June 21,2022 12:41:20 PM End

Jumo 21,2022 1242:30 PM Audit

Juna 21, 2022124230 PM Stan

June 21, 2022 12:42:35 PM Augit

Injecton, Front 581, 501 +
Sourca: El - Extuctor uaing
Flamen| 2 L: >= 1200

EMLSOMT_20228NF2_001
D

Signal 1o Nolsa El - Liguie Dala fles Path

Injecton, Front SSL, 5O - EMLSGMT_0226NF2_001
Sowce: B1-Exacioruhg D

Filament 2- L: »= 1200

SignalloNoreEl-Uswid  Aun Count: 1
Wjecton, Fronl SSL, 80--
Source: I - Extractor using
Flament 2. L: >» 1200

Ugdd D Rud Caunt
Injeckon, Fronl 8SL,80:-  :1
Source: E1 - Exiracior vaing
Filamenl 2 - L: >= 1200

Sl NosoEl-Lgdd  none
Injoction, Front S5L. 8Q:-

Bource: EI- Exracter using
Fiiomont 2. L: 3= 1200

Signal 1o Nalss E| - Uguid Cola Fes Path :

Injectien, Front S5, 50: - EMLEOMT_T0228NF2_001
Source: EI-Exmciarusing D

Flament 2« Lt >= 1200

Pagal/8

Systom ID:

Juna 21, 2022 2:04:12 PM
M7

Page 13/15

Dats: June 21, 2022 2:04:12 PM
System (D: GM-T

Page 14/15




BKK_EL0D37

Agilent Tochnologles (Thailand) Limited Tel, +B62 637 6363
© 2022 by Agllent Technologles Agllent CrossLab Compliance Services UCHU LIAG BLOG. 22/F UNIT AD Fac B26324330
Agilent Technologies 568 RAMA 4 ROAD. SILOM. BANGRAK Email  cocsmiBagilent com
Banghok 10500 Thailand Website:  wwwagilant com /cham
User Name: supasak.nimsongtham System Iz GHT
Houtnae; SCG111HKE Print Dato: June 21, 2072 2:4:17 PAY
ALS.GM7.2022 Transaction log | Customer Contact;
ALS Laboratory Group (Thailand) Co =
Tims Transsction  Activlty Typa of Transaction Oplonal Infermation Ltd | Customer Purchase Customer Number:
] Ferlomieg Head Office Order Number: 70371013
June 21, 2022 12:42:45 PN End Exseution Signel to Moise E1 - Liquia FRun Count: 2 104 Phi anakan 40 Phatthanakan F |
Infection, Front 5L 80: - Khwaen atthanakan Khet Suan I — g .
i X Service Request: ervice Request Date:
Sovren. EI- Exvucior i TAX D : 0105540004859 J | 3
Fliament 2- ;= 1200
Chanattagarn.imcham@alsglobal com
June 21. 2022 12,4260 P Eng Qusiication Session oa 27603068 I
Service Order: Service Confirmation:
SRR A0 P S i haey 6006033911 5004800024
Jume 21, 2022 1245197 M AUt Acatiosad Sesskn Mone Inveoice To: - ‘
(— due 21, 2022 LETATPM Auat AcRasieted  Sesskn Hone ALS Llaboratory Group {Thailand) Co . .
— Lud
e 21,2022 TETEOPM Audt SossionReioaded Session Koo Head Office REVIEW BY . hilimy §
Kine 21, 2027 16756 PM. Siar Sy el 00 104 Phatthanakan 40 Phatthanakan Rd o
Khwaeng Phatthan Khet Suan <
June 21,2022 29242 P Audit Regorting Session Report Generatod : APFROVED RY %
Certficats
. Direct Inguiries to:
Delivery Site: ) Contact Name: Customer Contact Center
ALS Laboratory Group (Thailand) Co  Contact E-mail: cec-smiBagilent.com
Lud Contact Telephane +662 637 6363
Head @ffize Contact Fax +662 632 4334
104 Phatthanakan 40 Fhatthanakan Rd
Khwaeny Phatthanakan Khet Suvan
C Location:
S Room
Bldg
Lab
Dept
PagaBlB
Leam mora abaut Agient's Spocial DHors, Produsts. Sarvices and aur
full 1 productiity sok timized for your
anplications and workllows Visit us st www agilent com /chem
Agilent Technologies [Thailand) Limited, Head Office Citibank NA Banghok Branch ORIGINAL
U Chu Liang Bldg. 22/F Unit AD 388 Interchange 21 Building, Sukhurvit Road, Klongtoey Nau
968 Rama 4 Road, Silom. Bangrak Sub.district, Wattana District, Bangkok 10110 Thadand
Bangkok 10500 Thailand Acc. No 012.4452.007
Tax 1D 0105542068218 THB:Knung Thai Bank PEL
Siam Squsre Br 416/1.2 Rama | Ad. Pathumwan, BKK 10330
Date: June 21, 2022 2:04:12 PM Thailand
System ID: GM-7 Paga 1ol 3
Page 15/ 15
Service Confirmation Number: 6904800024 Service Confirmation Number: 8904800024
Service Confirmation Date: 20.03.2023 Service Confirmation Date: 20.03.2023
Service Instrument: Service Information:
Model Model Description Serial Number System Handle Parent Asset Problem Description:
Number i WU-S-00-10-5100-5001143313
8YS5.10- DES 5100/5110 System | - -
5100 i Service Provided:
GBIIOA | Agllent 5100 SVDV ICP-0ES ' MY16010005 ICP DES 5100 SY5-105100 Samplals I GIMICEOES
Spectrometer H Equipment ID: BKK_EL0037. all tests passad
GB410A [ SPS 4 Autosampler " AU15440764 ICP OES G100 5YS-10-5100
Service Hems:
|_Mtem | Servico/Pant # | Descriptian I Entitlement | Service Start Service End
| 100 |Eog Enterprise Operational 1.00 :Am’!emanl 20032023 | 20.03.2023
Qualification Entitlement -
100 % covered
Additional Information:

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

h;p;md -Hn-urs: Travel Hours:

4.0 20

Customer Field Service Customor Fisld Sorvice Dato:
'Representative Name: Representative Signature: 20 Mar 2023

Kanyakorn Sukpathrajarern a

Customer Name: | Customar Signature: Date:
Thitima Boonpeng 20 Mar 2023

kl"'me g

| Additional Comments:
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Metrological Center Metrological Center
SCI ECO Services Company Limited @4 SCI ECO Services Company Limited
@ ' s CG 33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110 h S CG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

CIMENT- BULDNG RATERALS CEMENT- BLALDMG MATERIALS.

Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109 Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th Website : www.scieco.co.th E-Mail . calibrate@scg.co.th
Certificate No. T231676 Page 1 of 6 Certificate No. T231676 Page 20f 6
Certificate of Calibration Calibration Report
Equipment : HEATING BLOCK
Equipment : HEATING BLOCK Date of Calibration : 22 September 2023
Environment : Temperature : 21.8-23.1 °c
Manufacturer : Environmental Express Line Voltage : 221.6-2263 V
Relative Humidity : 55-65 %RH
Model : SC196 rRevieway 2MIgein G

Condition of this results of calibration :
. This equipment was calibrated by insert 20 standard thermocouples type T into its chamber |, the other one

Serial No. 6974CECW3285 veenovensy . Datkil 1.

", P standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
. NEXT CAL. DATE 22(03/25 10 WI-T20.

ustomer Code : BKK_EL0054 R

Custo - All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90,

ID No. : T5306A3 2. Reference Standard Instrument :
. Instrument Model Instrument No. Centificate No. Due Date
Customer : ALS Laboratory Group (Thailand) Co.,Ltd. T TYPET TN21-TN30 T230014 17 January 2024
T TYPET TN31-TN40 T230014 17 January 2024
104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan, DATA LOGGER  34970A TI51 T230014 17 January 2024
3. This certificate is traceable to :
Khet Suan Luang, Bangkok 10250 National Institute of Metrology ( Thailand ) through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244.)
4, Condition of calibrated item : good
Customer Location : Acid Digestion Lab Equipment Description :
Time Constant 2 Hour 20 Minute At 95 °C
Date of Reccipt + 13 September 2023 Fresh Air Damper E Open El Min |:| Medium D Max
Close
Cali | . i i i . [X]Not Available
ibrated By : Sanee Musikawan ( Site Calibration Manager ) 5o KB
Approvcd By ; —%7 / Sujiar Naknakred (Site Calibration Manager ) () withow adjustment (X ) after adjusiment
Date of Issue : {BSEPNN
The inties are for a confid probability of approximately 95%. Approved By
This Certificate is issued in with the diti of granted by the Thal Laboratory Accreditaticn
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced ether than in full except with the prior written approval of the Metralogical Center.
FM-L12 10930-05-57 FM-L13 108/3005-57
Metrological Center Metrological Center
@‘ Sc SCI ECO Services Company Limited @4 SCI ECO Services Company Limited
prreiterr e 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110 w._mwm 33/2 Moo 3, T.Banpa, AKaengkhol, Saraburi 18110
Telephone : +66 2 586 5792-4  Fax : +66 2 586 5109 Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th Website : www.scieco.co.th E-Mail : calibrate@scg co.th
Certificate No.  T231676 Page 3 of 6 Certificate No T231676 Page 4 of 6
Calibration Report Calibration Report
Measurement Results
Calibration Point Average Standard Reading at each position lnc)
R1 Halel-Hole| TN21 TN22 TN23 TN24 TN25 TN26
CAL POINT Max 95.01 9441 95.20 9541 94.51 95.17
95 Min 94.57 9195 94.75 94.92 94.00 94,72
Averuge 94.79 94.18 9498 95.17 94.26 94.95
R2 Hole7-Holel2| TN27 TN2R TN2% TN30 TN ‘TN32
Max 9536 95.43 95,19 95.16 9535 94.97
Min 94.94 94.95 94.72 9471 94.90 94.57
Average 95.15 95.19 94.96 94.94 9513 9477
| R3 Holel3-Holel8| TN33 TN34 TN35 TN36 TN37 TN38
Max 9537 95.50 9522 9521 95.33 9531
Min 9499 95.00 94.78 94 82 9488 94.96
Average 95.18 95.30 95.00 95.02 95.11 95.13
R4 Holel9-Hole24|  TN39 TN40 TN21 ‘TN22 TN23 TN24
Hole2? [ e | Max 95.59 9442 9452 94.24 94,63 9467
g Min 9521 94.06 94.13 93.88 94.28 94.27
Averge 95.40 94.24 94.33 94,06 94.45 5447
RS Hole25-Hoele30|  TN25 TN26 TN27 TN28 TN29 TNID
Max 95.19 95.38 92.93 95.30 95.14 55.03
Min 94.83 95.03 92.56 9495 9479 94.70
Average 95.01 95.20 92.75 95.12 94.96 9487
R6 Hole31-Holed6|  TN31 TN32 TN33 TN34 TN3S TN36
Max 94.63 94.50 9477 9411 9424 9387
Min 9424 94.55 94.44 9398 9192 53,56
Averuge 9443 94.72 94.60 94.14 94.08 9371
R7 Hole37-Holed2| TN37 TN38 TN39 TN4D TN21 TN22
Max 94.30 94.44 94,04 93 81 94.80 95.35
Min 93.95 94,05 93.67 9348 9439 94.90
Average 94,13 94.24 9386 93.65 94.64 95.12
I_ R8 Holed3-Holed8| TN23 TN24 TN2S TN26 TN27 TN2B
. Mux 95.99 95.63 95.28 5529 95.45 9487
FRONT CONTROL Min 95,57 95.15 94.82 94.84 94.99 54.48

Average 95.78 95.39 95.05 95.07 9522 94.68
Approved By, A
Approved By.

FM-L13 108/30-05-57

FM-1.13 10830-05-57



@

CEMENT-BUILERNG MATERIALS

Metrological Center
SCI ECQ 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 T231676

Page 5 of 6

Calibration Report

Measurement Results

o)

CENENT: BULDING UATERIALS.

Website : www.scieco.co.th

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
E-Mail : calibrate@scg.co.th

Certificate No. T231676

Measurement Results:

Page 6 of 6

Calibration Report

HEATING BLOCK

Temperature Distribution

Reading (°C )
Setting ('C) Stability (+'C) Uncertainty (°C)
Min , Max Average
100.0 100.3 , 1005 1004 0.26 0.81
1070 107.0, 1071 107.1 019 0.78

* The quoted uncertainty exclude * uniformity *
The calibration resull apply only the above calibrated item.

The result of test was found uccurate as shown on date und place of test only

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

o level of confidence of approximately 95 %

Calibration Point Average Standard Reading at each position ‘c)
RI Holel-Hole6| TN21L TN22 TN23 TN24 TN25 TN26
CAL POINT Max 105.23 104 32 105.43 105.25 104.44 105.27
105 Min 104,94 10395 105,15 105.04 104.11 104.96
Average 105,09 104.13 105.29 105.15 104.28 105.12
R2 Hole7-Holel2| TN27 TN28 TN29 TN30 TN3 TN32
Max 105.30 10512 105.15 105.22 105.12 105.16
Min 105.11 104.92 104.96 105.00 104,92 10497
Average 105,20 105.02 105.07 105,11 105.02 105,06
R3 Haleld-Holel8] TN33 TN34 TN35 TN36 TN3T ‘TN38
Max 105,37 105.63 105.02 104,80 104,69 105,19
Min 105.17 10537 104.75 104.59 104.50 105.00
Average 105.27 105.50 104,88 104.69 104.60 105.09
R4 Holel9-Hole24| TN39 TN40 TN21 TN22 TN23 TN24
Max 10531 104.43 106.41 10471 105.63 108.82
Min 105.08 104.22 106,15 104.41 105,37 105.56
Average 105.19 104.33 106.28 104.56 105.50 105.69
R5 Hole25-Hole30| TN25 TN26 TN27 TN28 TIN2Y TN3I0
Max 104.95 106.26 103.34 10578 105.59 105.87
Min 104.67 10596 103,08 105.56. 105.36 105.68
Average 104.81 106.11 103.21 105.67 105,48 105.77
R6 Hole31-Holed6| TN31 TN32 TN33 TN34 TN35 TN3I6
Max 104.75 104 86 104,80 105.20 104,50 104.39
Min 104,54 104,63 104.59 105.00 104.32 104.18
Average 104.65 104.75 104.69 105.10 104.41 104.28
R7 Hole37-Holed2| TN37 TN38 ‘TN39 TN40 TN21 TN12
Max 104.30 104.90 10485 104.65 104,88 104,85
Min 104.09 104,72 104.66 104.49 104.63 104.52
Average 104.19 104.81 10475 104.57 104.76 104.68
R8 Holed3-Holed8|  TN23 TNZ4 TN2S TN26 TN27 TN28
Max 10571 105.85 105,39 105.61 105.42 105,19
Min 105.45 105.61 105,14 105.27 105.18 104.94
Average 105.58 105.73 105,27 105 44 105,30 105,07

@ISCG

Approved By, \i

FM-L13 108730-05-57

Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhol, Saraburi 18110, Thailand.

Saraburl Tel: +66 3627 3096 Fax : +66 3627 3100
Bangkok Tel: +668 9205 6851 , +669 8247 2360

Website : www.scieco.co.th

NSC-TISLTIS 17025
CALIBRATION D244

E-Mail : calibrate@scg.co.th

@ISCG

Approved By,

3 108/30-05-37

Metrological Center
SCI ECO Services Company Limited

HSC-TISITIS 17025

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALBRATION 0244

Certificate No. T221644

Equipment
Manufacturer
Model

Serial No.
Customerr Code
1D No.

Customer

Customer Location
Date of Receipt
Calibrated By
Approved By

Date of Issue

The rtainties are for a

Page 1 of 4

Certificate of Calibration

Chamber ( Cold Room )

KOLDTECH

KM 320

TBN-1012061/05

NexT caL. pate 29012129,

BKK_EN0167

T2463A3

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

Environmental Laboratory

27 June 2022

Sujjar Naknakred ( Site Calibration Manager )

/ Boonchai Suriyawong (Site Calibration Manager)
. e UL an

This Certificate is issued in

e probability of approximately 95%.

with the of

granted by the Thai Laboratory Accreditation

Certificate No. T221644 Page2 of 4
Calibration Report

Equipment i Chamber ( Cold Room )

Date of Calibration : 30 June - 1 July 2022

Environment : Temperature : 18.9-23.7 °C

Line Voltage : 222.9-226.5 V
Relative Humidity : 55-65 %RH

Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L14 117/01-02-64

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 temperature measurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).

All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .

2. Reference Standard Instrument :
Instrument Model Instrument No. Certificatc No, Due Date
TC TYPET TNI161-TN170 T210009 30 July 2022
TC TYPET TNI7I-TN180 T210009 30 July 2022
DATA LOGGER ~ 34970A T149 T210009 30 July 2022

w

. This certificate is traceable to ©
National Institute of Metrology ( Thailand )} through Metrelogical Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
Condition of calibrated item : good
Equipment Description :
Time Constant 3 Hour - Minute At 3 C
Fresh Air Damper E Open [ |Min ] Medium Max
Close

[X]Not Available

il

o

[

. Adjustment :

() without adjustment ( X ) after adjustment

Approved By, M

FM-L15 [17/15-05-63



®/SCG

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Metrological Center
SCI ECO Services Company Limited

NSC-TISI-TIS 17025
CALIBRATION 0241

@®/SCG

Metrological Center
SCI ECO Services Company Limited

33/2 Meo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. NSC-TISI-TIS 17025

CALIBRATION 0244

Certificate No, T221644

Calibration Report

15F
I
! i
! T ]3A
6A 7
8F, 4F 3
: .
134 9A 12F
[ q-====
s 14A
HFG 1 !
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24 ! ‘£
H 7
16E TFs SA
C=Centre, F=CentreofFace, A=Comer, E=CentreofEdge
1IC = TNI161 11F = TNI71
2A = TNI62 12F = TNI172
3JA = TNI63 13A = TNI73
4F = TNI64 14A = TNI174
5A = TNI6S 15F = TN175
6A = TNI66 16E = TN176
T7F = TNI167
8F = TNIG8
94 = TNI&Y
104 = TNIT0

Page 3 of 4

Certificate No. T221644 Page 4 of 4

Calibration Report

Measurement Resnlts:

Average Standard Reading at each position ‘o)
Calibration Point TNI161 | TN162 | TN163 | TN164 | TN165 | TN166 | TNL6T | TN168 | TN169| TN170
3 271 2.82 275 2.89 2.95 368 3.02 296 | 3.03 | 285
TNI7L | TN172 | TN173 | TN174 | TN175 | TN176
297 3.0 289 .04 297 333
Chamber ( Cold Room ) Temperature Distribution
Reading (°C) Coverage
Setting (°C ) Average ('C) | Stability (£'C) | Uniformity ('C)|  Uncertalnty (2°C)
Min , Max Average Factor &
3.0 29,40 32 299 1.05 1.30 1.66 2.00

* The quoted uncertainty exclude " uniformity "

The calibration result apply only the above calibrated item.

The result of test was found accurate as shown on date and place of test only,

The reported expanded uncenainty is based on a standard uncertainty multiplied by a coverage factor & which for a t-distribution, providing
a level of confidence of npproximately 95 % .

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serlal No. :

1D No. :

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

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

( A/Sa\lhp Meangmai

anx

( ) Warakorn Lemngagtrakul

( ) Ponpan Palpim

Issue Date :

I'he Uncert

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 31 FQUIFMENT CALUBRATION AND TESTING SERVICES

344 PATTANARARN ROAD SO1 13, SUANLUANG, SUANLUANG BANGKOK 10250
4 FAN 0 ITIN99%

inties are for a confidence prol

Approved By.

FM-L15 117/15-05-63

NEC-TISITIS A7 28
CALIIRATION 0438

Cert.No.: 23CH1088
Page.: 1of 2

Conduclivity Meter
Mettler Toledo

7] 1
8230 REVIEW BY rawitald
B241407147
RYG_EN0029 ROVED BY ﬂ
Used - }
A9 NEXT CAL DATE o4lon s |
01 Seplember 2023" - RSO iy

04 Seplember 2023
2308-0010DSC-7

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

(25 +25) °C
(50 + 15)%

In -house method
- CP-CH8 : based on direcl measuremenl by
using certified reference material (CRM)

Warakorn Lemgagtrakul

Approved Signatory

7 September 2023

of appr

Fapaiprent Calibration amé Testing ¢

A 0058059

Approved mM_

FM-L15117/15-05-63

Cert.No.: 23CH1088

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  130RCO03 231435 10 Apr 2024

- This Certification is traceable to SI Throught Technology Promolion Association (Thailand - Japan)
2, Certified Reference Materials -
- Conductivity callbration 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 pSiem CPA Chem 885120 28 Mar 2024
1413.0 pSicm CPA Cham 913506 14 July 2024
12.880 mS/em CPA Chem 885123 28 Mar 2024
- Control Conductivily calibration solution temperature by Water bath (25:0.1) °C
3. This certificate is valid only o the item calibrated on date and place of calibration
Calibration results
Function : Conductivity Measurement
(*) After Adjustmentat 1413.0 uS/cm
Conductivity Electrode Serial No.: 5823251000
Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution UuC* Reading UUC* Reading of Measurement factor
(B3] k
84.000 pS/em 83.8 uSlem 85.3 uSicm 0.82 pSicm 2.00
1413.0 pSlem 1388 pSlcm 1413 pSlem 9.2 pSiem 200
12.880 mSfcm 12.41 mS/em 12,63 mS/em 0.086 mSicm 2.00
Remark - UUC* = Unit Under Calibration

- Cell constant = 0,545371 cm’

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

-o0o-

&ﬂr}o

a 1178950



Equipment:
Model:
Serial No. (or ID.);
Manufacturer:
Condition:

Customer:

Calibration By:
Calibration Date:
The Method used:
Traceablifty:

RYG_ENO0188

€& DKSH

Certificate of Calibration

Block Digestion Unit Certificate No.: C28230010
KT-20s lssued Date: 18 March
§72021000/5770200073 Job No.: KSPR2304362
Garhardl Page: 104

In Condition Digestion Block: 20 holes.

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

616/10 Moo 5 T.Maenam Khu, APluakdaeng,
Rayong 21140, Thalland.

Temperature: 25 °C & 0.5°C
Humidity: 65 WRH % 3.7 %RH
Voltage: 231 VAC 31 VAC

reviewsy . LY. Bt
APPROVED BY .\
nexreaL owte 1510314

ALS Laboratory Group (Thalland) Co.,Ltd. {Rayong Branch)

( Wet Chemistry Lab )

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

Rayong 21140, Thalland.
Mr, Nakarin Ruenros.
15 March 2023

In house method, basa on by comparison with standard
This certificate is traceable to the S| Units maintained by National Institute of
Metrology (NIMT), Thailand through N.M. Technical Center Laboratory (NTL)

Certificate No.: TC22/0080

7
=

(Mr. Nekarin Ruenros)
Person in charge

(N

(Mr. Udon Srichana)
‘Authorized signatory

This cartiicats 1s issusd the unita of measurement sccording 19 the Inlsmatianal System of Unlts (8. | provides racasbiliy of maasuremant fo

national ptandard laborstories.

uncefiaingy which i ebisinad from the mandant uncenainty maiphed by the coverage factor (k=2)
1o provide & level of confidence of appraximataly D5%. It is determined In sccordance with the Guide lo M)

Uncarsinty In

Thees resulis mey be affecied by deviations from epecified conditions, Tha results relate oaly 1o the lleme lested, eafbrated or campled. Ths repat ehall
ot be reprocuced except In full wihout approval of DKSH Technology Limited.

Delivering Growth - In Asla and Beyond.

CAL-FM-C29-07: 20 Jul 2022

Certificate No.: C29230010 Page: 3of 4
Callbration Results:
Before adjustment
Desired Setling inflcgiing | e Uncertalnty
o Ini
Lacabions c) o) ) Tomparature | of UUC. )

(] {'c)
A 378.1 FY) 5
A2 3743 57 15
A3 3746 -5.4 1.5
A 3703 37 5
A5 732 58 5
B1 3744 58 15
B2 374 57 15
B3 374 54 15
B4 375. 3 15
BS a76. 4.5 15
= 20 el e 373 5! 5
c2 3728 3 5
c3 721 E 15
= 322 G [
c5 3745 E 15
D1 3747 - 1.
D2 3763 a7 ;
D3 3785 Y
D4 3758 4.2
05 3751 29 5

v Reromey oanTutal dwie
DiBH Tochnelogy Limited

2533 mapAm RN AT VHOTRATI 10200

Phona; +66 2638 T000

Delivering Growth - in Asla and Beyond.

CAL-FM-C20-07: 20 Jul 2022

Certificate No.: C29230010

Definitions

Location of standard

Fig. 2.: Digestion block

Inciwting Temparsiure: The averape reading of indicating devica which forms the Integral part of tha Digestion block.

Massured Temperature: The aversge reading of working standard al any positions o location.

Delivering Growth - in Asla and Beyond.

CAL-FM-C28-07: 20 Jul 2022

&z DKSH

Cartificate No.: C29230010 Page: 4 of 4
Calibration Results:
m%
Desired Setting Indicating b " Uncertaif
nty
Locations (c) (c) (*c) . Temperature of UUC, (£°C)
(°C) (') .
Al 379.0 -1.0 15
A2 378.7 -1.3 1.4
A3 3784 0.6
M 379.2 0.8
A5 379.2 0.8 i
B1 379.8 0.2 1.5
B2 378.2 0.8 1.6
B3 379! 0.5 15
B4 378! -1.1 1.5
BS 379, -0.9 15
4] b o 0 ars. -0.9 15
c2 377, 23 3 1.5
c3 aréd -1.8 15
c4 378.2 -1.8 1.5
C§ 378.0 2.0 1.5
D1 370.6 0.5 15
D2 378.7 -1.3 15
D3 379.7 0.3 15
D4 379.5 0.5 1.5
DS 379.4 0.8 15
The End of Certificate
Wi Bunsmmey waTuTel e
DREH Tecnnelogy Limdied

10280
2533 St Rose, Bangehak, Phrakhancng, Bengksk 16200

Phone: 468 26307000 Emal: o,

Delivering Growth - in Asia and Beyond

CAL-FM-C28-07: 20 Jul 2022



&= DKSH

wnsndousnASosRLRIRIIMYR

el KSPR2304362

wfiswndaalio: Block Digestion Unit T KT-20s .
vanuamabos: 6720210000/5770200073
wastay (fu) el (f)
15 Mar 2023 swnnada 15 Mar 2023 WA
unA | litnd Unik | aninh
General
= it 1. ] =]
@ =} 2. mhem Main Switch @ | o
o] =] 3. mwhim Selector Key = a
[m] [m] 4. msusavea Display ] [u]
= [m] 5. #nm Hole 73] [m]
o [m] 6. danmshia (m] o ]
= o 7. anwénntos ] =]
= [m] B, Anmmwesey r Anudifastos B o
aouusln :
Mr. Nakarin Ruenros
Service Engineer
Sesomsen
e N
Delivering Growth - in Asla and Beyond.
Cert.No.: 22CH1733

Page.: 20f3
Condition of this calibration result

1. Reference Standard Instrument  : -

Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 22E2769 24 Aug 2023
2) Ref. Slandard Thermometer 4982054 110RC044 2211306 27 Oct 2023

This certification is traceable lo the International System of Unit maintained at.-
- Traceable to National Institute of Metrology (Thailand), NIMT
2. Certified Reference Malerials : The measurement resulls are traceable to S| through CPA chem Lid.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1B35

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 826588 09 July 2024
pH 6.987 CPA chem 823322 20 June 2023

pH 10.008 CPA chem 826590 09 July 2023

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

TEL 0-2717-3000-

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPOKATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES % 2=y
5344 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10280 Y

HEC.TIBLTIB17028

FAX. 027199281 CALIGRATION 6000

Cert.No.: 22CH1733

Page.: 10of3

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

1D No. :

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

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

(/) Malee Bulkruea
() Saithip Meangmai

( ) Warakorn Lerngagtrakul

pH Meter
Metiler Toledo

reviewsy . (1-Baisd

APPROVED BY ... D%-

SevenExcellence

BB834291445 Az )
gi/12 /25
RYG_EN0152
e
i e NEXT CAL DATE #2786t24-

21 December 2022

22 December 2022

2212-0602DSC-1

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

616/10 Moo 5 T.Maenam Khu,

A Pluakdaeng, Rayong 21140, Thailand

(25 ¢+ 2.5) "C

(50 + 15) %

In - house method

- CP-CHS by direct measurement with standard
voltage calibralor and direct measurement with
cerlified reference malerial (CRM)

- CP-CHB by comparison with standard thermometer

Warakorn Lerngagtrakul

Maly .

Approved Signalory

Issue Date : 26 December 2022
The Unci are for a probability of approxi ly 95%
This cer iy ok be repraduced nihier than in full exsept wiil ihe prior written

Approval of

ead of Coeporat

ervices 3 Equipment Callbralion and Testing Services

Calibration Results

Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)

A 0048758

Cert.No.: 22CH1733
Page.: Jof3

Fun : mV Measurement
Performing standard curve by Fluke at pH (4,7,10)
Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibrati Input
oh v mv pH {em¥) i
pH Meter 4.000 177.48 177.3 4.000 0.058 2.00
S/N.: BB34281445 7.000 0.00 -01 7.000 0.058 2.00
10.000 -177.48 -177.5 10.000 0.058 2.00

Unit Undar Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH measurement| factor
(mV) () k
pH Electrode 4.008 4.011 1852 0.0052 2.08
S/N.: 1475518 6.987 6.980 104 0.0088 2.00
10.008 10.014 -166.5 0.0072 2.00
Function : Temperature Measurement
(") Without adjustment
This i was with T ire Probe;
- Model : InLab Experl Pro-ISM
- Serial No, 1475518
Dimension of probe;
- Length : 120 mm.
- Diameter : 12 mm
- Immersion Depth 100 mm.
Calibration Standard uuc Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(*c) (c) (*c) (°c) (£°c) k
250 25.001 249 -0.101 0.13 2.00

Ve .

a 1141167

Remark : - UUC" = Unit Under Calibration

‘The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 85 %.
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CALBRATION 1434

Certificate of Calibration  Certfleate No.: 2282008

Page: 10f 2
Equipmant : pH Meter
Manufacturer: Mettler Toledo This certificate may not be reproduced other than in full.
except with the prior written approval of the head of
Model : SevenExcellence Corporate Services 3: Equipment Calibralion and Testing Services.
Serial No.: B834201445
10 No.: RYG_EN0152

Condition As-Received: Used ltem

Received Date:

Calibration Date:

Reference:

21 December 2022
23 Dacember 2022

2212-0602D8C Submitted by: ALS Laboratory Group (Thailand) Co.,Lid. Rayong Branch

Amblent Temperature: | 23 2 °C

Relative Humidity:

B16/10 Moo 5, T.Maenam Khu, A.Pluakdaeng,
Rayong 21140, Thalland

{50 ¢10)%

Procedure used: Calibration were conducted using In-house calibration Procedure GP-E17 According to direct measurement

mathod with Multi-Product Calibrator.

Candition of this result of tion
1 Rolerence standards instuments.

1) Multi-Product Calibrator S500A 6315011 22E1431

Instrument Model Serlal No, ertificate No, Due Date
05 May 2023

2.This resull of calibration was made on requested at the point spacified by customar

3.The certificate is valid only to the ilom calibraled on date and place of calibration,

4 This Certification Is traceable to the International Systam of Unit maintained at.-

Calibrated by : Wor
Issue Date :

-National Institute of Metrology Thailand (NIMT)

L
|7 Phaiinee Prabpaipal

Approved Sig :

26 Dacembar 2022

Cert. No.: 22E4098

Page.: 2 of 2
Result of calibration :- (") Withoul adjustiment () After adjustment
Function:  DC voltage measuremer Range: 2000 my
Standard Value UUC* Reading Error Uncertainty
(mv) (mv ) (mV) (+uV)
-200.0000 -200.0 00 72
-150.0000 -150.0 00 69
-100.0000 -100.0 0o 65
-50.0000 -50.0 00 62
0.0000 0.0 00 58
50.0000 50.0 0.0 62
100.0000 100.0 00 65
150.0000 150.0 00 69
200.0000 109.9 <01 72

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

*UUC= Unit Under Calibration.

~000-

| ]Muntawat Khamchai

| 1Pomitippa Tameyakul
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7700 Series ICP-MS W = Agilent Technologies
Preventive Maintenance Checklist - Si lard

Agilent Preventive Maintenance provides factory recommended service for vour analytical systems to
assure religble operation and the accuracy of your results. Delivered by highly-trained and certified
service engineers using genuine Agilent parts and supplies, Agilent Preventive Maintenance provides
evervthing you need 1o reduce unplanned downtime and keep your systems operating at their peak.

For more information about Agilent Technologies services please visit our web site using the following
URL hup://www.chem.agilent.c n-us/products/services/ pages/defnll.aspx

Customer Information

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

o A customer representative should be available to the engineer while performing the preventive
maintenance procedures

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

»  1f a system requires the use of additional or special procedures and/or parts for the instrument
service, then these must be ordered separately and charged as a repair, which may incur additional
COS1S,

Service Engineer’s Responsibilities

+  Only complete/printout pages that relate to the system or module being serviced

+ Complete empty fields with the relevant information,

= Complete the relevant checkboxes in the checklist using a “X” or tick mark “¥" in the checkbox.
= Complete Not Applicable check boxes to indicate services not delivered, as needed,

e Complete the PM service in the order of the tasks listed.

e Complete the Service Review section together with the customer.

REVIEW BY ...

ARPROVLD BY

NIXT CAL. DATE

cl: 7-Feb-2014, Revision 1.2 Copyright © 2013
| Page 1 of 8
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7700 Series ICP-MS
Preventive Maintenance Checklist - St

“ |
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a 1140616

Agilent Technologies

System Information

Instrument system name and 1D

Twox  ILe-0)

Instrument system site and location

ALs LDL)D)a'hH] Grovp (_'TLmihhv‘) by JAd

List system component product numbers List the serial numbers of each component

! ERYALT, " AL —
g 628 L 4219300
o £y R0 5 5 021749510 N
4 4

5 | 5 |
(i} G |
7 7. ‘

| ICP-MS configuration table

Circle the type or write in :y.qpr!{ other

| Nebulizer | MicroMist | Micro Flow | \Wira )lisgl other

 Spray Chamber

Nouae | PFA | ather

| Torch rtz’ | Demountable | other
|

Sampling Cane | Pt | other

| Skimmer Cone |

| Niplated | other

Preparation

E/lhsruss any speeific issues with the customer prior Lo starting.

o Review the instrument logbook,

D/S:aw instrument control setlings before starting the procedure.
E’Fcrfnrm general inspection of system for cleanliness

Check for proper installation of safety-related parts, assemblies | sensors etc
;f}‘l\ofk for required firmware updates and verify with customers if they would like it installed.

Begin system vent

ed 7-Feb-2014, Revision: 1.2

Copyright © 2013
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7700 Series ICP-MS
Preventive Maintenance Checklist - Standard

Agilent Technologies

Inspect and clean system while ventin,

@ Perform a general inspection of the system.
Look for any obvious external damage or problems.
Check mechanical pumps for evidence of excessive fluid leaks.
Q’ Inspect vacuum hoses, pump exhaust tubes and power cord for excessive wear,
Inspect Shield plate contacts, Clean if needed.
g}mspeu the tape lining on the peristaltic pump clamp; replace the tape if worn (5043-0030),
C

‘heck electronics for dust accumulation, clean if necessary,

Mechanical vacuum pumps

& Drain and replace mechanical pump fluid.

B/\’nri[y proper oil recycling function of mechanical pumps, the gas ballast valve must be open.

@7 Replace the oil mist filter.

?uspect and clean or replace the inlet filter (P/N 5180-0145 for E2M18, P/N SR0O3700237 for DS402)

Verify proper oil recycling function of mechanical pumps, the gas ballast valve must be open when
connected to an Edwards E2M18,

Cooling water system

Q/Drain cooling fluid

@ Remave, clean and reinstall metal mesh filter.

Ei/ e fill Polyclear cooling fluid (G3202-80010)

{ﬁloa:\ the Air filter and the Condenser by compressed air or vacuum cleaner

Ion lens cleaning

@ Remove extraction/omega lenses and clean all lenses.
Remove ORS cell, plate bias and deflect lens, elean all lenses.
z‘/ Replace octopole, Reinstall all lenses and the ORS cell and close analyzer.

Auto Sampler ASX500 Series

@ Clean external surfaces of the Autosampler, this will protect the service technician from potential
themical burns

0 Z-Axis Inspection Inspect the Z-axis PEEK drive cable for kinks or slight bends. Power off the
autosampler and manually move the Z-drive up and down using the rotor on the rear of the
instrument. Inspect the Z-axis drive cable for kinks or slight bends o If the movement is rough and
hard to move then replace Z-axis drive cable (P/N G3286-80331) or Z-axis drive assembly (P/N
(G3286-80330)

ssued: 7-Feh-2014, Revision: 1.2 Copyright & 2013 Agilent Technologies
Page 3 of 8

7700 Series ICP-MS 1 Agilent Technologies

Preventive Maintenance Checklist - Standard

Restore Instrument

?’ump system down.
Perform the system post check.

G Theck quadrupole matehing.
Perform octopole matching.

D/frrify good gas control function by changing the Mow and observing the meter readings, perform
an automatic offset adjustment for the MFC's.

u/\:-nry in Tune (using the customer’s last tune) that changes in lens voltage result in the expected
sensitivity change.

B/T’erfurm Startup including performance report and an Autotune, Print the Autotune report and
attach it to this checklist.

27 Check the instrument status and record the measurements in the status table. (Use "Record Log"
in "Maintenance LogBook” with G7200B software, Use Performance report with G7201A/B

software)
?P(‘ufd the EM and discriminator Voltages in the results table
Run 10 minute stability test with tune solution. Check the resalt of RSD is below 4%,

Guidance

1f the PM serviee is performed prior to a qualification service, then use the qualification procedure s a
guide for final instrument set up and checkout.

Service Review
T{/\-\tarh available reports/printouts of all tesis to this documentation,
Make an entry in the MassHunter Mamtenanee Log Book recording the PM activities

3 Update/reset instrument maintenance counters as appropriate
ffix the P'M sticker to the system or instrument logbook based on the customer's request

Complete the Service Engincer Comments section below if there are additional comments
eview the service and any test results with the customer.

1f the Instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box below or if necessary, in the customer's 1Q records.

Issued: 7-Feh-2014. Reviston: 1.2 Copyright © 2013
Page 6 of 8

Agilent Tec Iulﬂln}!lj——J

7700 Series ICP-MS ] Agilent Techrologies
Preventive Mai Ch ist - |
@ Pump Tubing Replacement

Repluce peristaltic pump tubing. Replace all tubing that goes from the rinse station to the pump and
m the pump to the waste/rinse bottles
QC Testing
Using customer's racks and the Agilent software move the sample probe to the 4 outermost corners
and ensure that the probe is centered in the vial
3~ Final Inspection
Check that all components are tight

Auto Sampler I-AS v

O Clean external surfaces of the Autosampler, this will protect the service technician from potential
chernical burns

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

O QC Testing
Using customer’s tray and move the sample probe to the sample vial 1, wash vial and rinse port and
ensure that the probe is centered in the vial.

1s1S

@~ Replace SIS valve seal (P/N G3138-65117)
@ Jnspect the tape lining on the peristaltic pump clamp; replace the tape if worn (5043-0030).
QC test
Verify the function of valve and Peripump. Make sure that there is no leak from the valve and pump

tubing connections.
Issued: 7-Feb-2014, Revision: 1.2 Copyright © 2013 Agllent Technologies
Paged of 8
7700 Series ICP-MS ] ¢ Agilent Technologies
Preventive Maintenance Checklist - Standard

—

7700 ies ICP-MS Status Table

@ Check this box if you have run a performance repori to record the meter readings. Print out the
report and attach it to this checklist, instead of completing the table,

Analysis Mode Analysis Mode Analysis Mode
Measurement Standby Mode No Gas Mode H; Gas @ 4ml/min He Gus @ 4ml/min
IF/BK Press 7.45  Pa g4z M < Pa 4] ra
TMP Revalution 100 100 L3 o " 8 5
Annlyzer Pross $56%@ Pa| 295%0 Pa - va 5,150
Water RF/WC/IF L] 1By L/min
Water Temperature 2.1 L
Inlet Temp 1%.0 *C 1,1_(1 i o]
Internal Temp ' 1G6.0 *C Al0  cC
Fﬂ\wr {59 Waus
RF Reflect 577 Watts
Plasma Freq 760y MHz
Carrier Gas (BP) t[ ‘fﬁ kPaG
Ar Gas Tank Press 6ly  KaG
7(‘an‘i[‘| Gas 1.00 W
MU/Dil. Gas 0.0 L/min
Plasma Gas 450 L/min
§,Ge L/min
$/C Temperat 9.9  *C
OP Gas Tank Press”] - kPaG - KPaG
Optional Gas *1 N -

@ Do not fill in the shaded cells in the table. There are no measurcments for these combinations.

Notes:

Issued: T-Feb-2014, Revision: 1.2 Copyright ® 2013 Agilent Technologies
Page 6 0f 8




7700 Series ICP-MS

Agilent Technologies
Preventive Maintenance Checklist - Standard

7700 Series ICP-MS
‘ Preventive Maintenance Checklist - Standard

W <+ Agilent Technologies W

7700 Series ICP-MS Test Results Tabl

Service Engineer Comments onal
T tiol d Test Result | Actual Test Result = = = y
‘st Duscrlrlx n ) Expected Test Res L est Rew . If there are any specific points you wish to note as part of performing the service or other items of
Analog HV Voltage Not applicable 17418 ki interest for the customer, please write in this box.
| Pulse HV Voltage Nat applicable 1446
| Discriminator Voltage Not applicable L5

7700 Series ICP-M ts List Table

Part Description Part Number Product/Model # Quantity
where used Consumed
1L Rough Pump Oil B040-0834 TT00 1CP-MS 2
Ol Mist Filter Kit for EZM18 3162-1056 7700 ICP-MS 1 -
Ol Mist Filter for DS402 9409342M002 7700 ICP-MS =
sraphite Gaskel for Sample SRR 7700 1CP-MS
Cone (3pk) GR2E0:67008 1 = =
7700 Octopale (G3280-67045 TT00 ICP-MS 1 .
L Other Important Customer Web Links
Polyclear cooling Muid G3202-80010 GI8TOR/G3202A i
Rinse / Drain tubing G3286-80117 ASX-500 A O How to get information on your product: Literature Library - http.//www, agilent.com/chem/library
Tubing / connection kit for G3286-80118 ASX-500 \ O Need to know more? - www.agilen /chem/education
drain O Need technical support, FAQs? - www.agilent.com/chem/techsupp
Peristaltic pump tubing set G3160-656326 1-AS - ] O Need ies? - www.agilent.com/chem/ :
Drain tubing to rinse hottle and G3160-65328 1-AS %
drain bottle
Rotor seal for Valve (IS18) (313865117 18IS [
Addi parts may be required from stock: Service Completion
Inlet Filter E2M18 5190-0145 | 7700 1CP-MS -
Inlet Filter DE402 SRO3700237 l AT001GPMS 5 s} Service request number boo btalGey Date service completed 12 Jone 20>
Peristaltic pump tape (30m roll) 5043-0030 7700 1CP-MS -
Polishing Paper Kit G1833-65404 7700 ICP-MS - . Coaglowns )
(#400;/ #1200, 5 sheets each) Agilent signature Customer signature _L-____
Cotton Swabs, ultra-fine conical 0300-2674 TT00 ICP-MS =
bud shape at both ends (100/pk) Document part number: G3280-80078
Alumina Powder 8660-079] 7700 ICP-MS »
lint-free-paper 03980-60061 7700 [CP-MS -
Z-Axis Drive PEEK Cable (Anti- G3286-803:11 ASX-H00 -
Kink)
Z-Axis Drive Assembly (PEEK, 33286-80330 ASX-500 P
Anti-Kink}y

7-Peb-2014, Revisi Copyright ® 2013 Agilent Technologies
ed 7-Feb-2014, Revision: 1.2 ,nnr.\.:;ih;m 2 gile e ]—' I 7-Feh-2014. Revision: 1.2 Copyright © 2013 Agilent Technolog
: Page 8 of 8

Tune Report Tune Report
Operator Name Supakwan bak H2 Flow = ciP RF 190V
Acq/Data Baich CagilenhiCPMHNUserTune.b OP Framalers
Mass Gain 145 Aods Gain 10021 QP Bies 30V
Deto-T 6/12/2023 4:05:
L il 9 0TI P Mass Offsat 124 Axls Ofset 012
Report Comment PM 12 June 2023
Hardware Settings
Instrument Nama 32814 P12001612
Torch
Torch H 0.4 mm TorchV oamm
[No Gas)
EM
Sansivity Dissrmingtor 45mv Anslog HV 1748V Pulse HV 1456V
Mast  |Renge  Cowt  |RSD% |Backgiound
7 10000 (6340 4.494 2.100 [He)
W 59 So000  [27817 |33 |a.600 Sansitilly
205 [sooec  [eses  lasm |asoo
[ e e e Wass  |Range  Coumt  RSD%  |Background
Sampling Perog fse] 0311 e 59 w0 |11a2s |25z [7.200
Integration Timo [seg) 0.1 N T TRl e o000 1967|267 [5800
205 |so000  [25671 a6 [13.300
Oxida/Daubly Charged Ratia Sampiing Period [sac] 031
Oxide 156/ 14D 1.402% Iniegrelion Tirme se¢) 0.1

Doubly Charged 70/140 1508 %

Resolution/Axis
Oxite/Doubly Charged Rato
\I Mass  |Posk Heignl  |Adis  IW-S0% | W-10% Oxide 1561140 11856 %
| 7 6337.66 7.00 084 0.730 Doubly Charged 707140 1.588 %
}» l— | 89 27561.94 52.00  |0.55 0.710 Tiré Paai
T 205 19018.73 20500 [046 0.126 Prasra P
# | Intagration Time (sec] 0.1 Plasma Modle - Nebulizer Gos 1.00 Limin Makeup Gas 0.10 Limin
[RA g Acquisiion Time (sec] 2274 RF Power 1550 W Option Gas - Auslliary Gas 0.80 Limin
HE ¥ ol livear RF Matching 180V Nebulizer Pump  0.10 s Plasma Gas 15,0 Limin
Sample Depth 8.0 mm SIC Temp 2
Tune Parameters Lens Parameters
T Extract 1 0oV Omege Lens 74V Deflect 36V
e e _ T T - 10 Umn Extract 2 2000V Call Entrance 90V Plate Blas 15V
RF Power 1550 W Option Gas - Augdliary Gas 0.90 Limin Drrags Elow o Cefl Bl oy
RF Matching 180V Nebulizer Pump 0.10ms Plasme Gas 15.0 Umin Cell Parameters
Sample Depth 8.0 mm SIC Terp 2'c Use Gas Yes 3rd Gos Flow - Energy Discrimination 3.0 V
i He Flow 4.5 mUmin OciP Bios 210V
Extract 1 ooV Omega Lens a4V Defleet 18V il - OuPRE Lol
Extract 2 450V Cell Entrance a0V Plate Bias -0V QP Pammelens
Omaga Bias v Call Exit S0V Mass Gain 145 Axis Galn 10021 GP Rias 180V
Mass Offset 124 Axla Offsel 042
Ceil Parametara
Use Gas No 3rd Gas Flow - Energy Discrimination 5.0V Hardware Settings
He Flow 0.0 mUimin OclP Bias -8.0V Torch
Terch H 0.4 mm Torch V' 2.0 mm
1003 8/12/2023 4:05 PM

20f3 6/12/2023 4:05 PM



Tune Report

Discriminator 45mv Analeg HV 1748V Pulse HV 1486 V

Jof3 611212023 4:05 PM





