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Freq. Callbrate
Sample Name| Parameter Equipment Name 1D No. Calibrated Date | Next Cal
{Months)
Ambient Total Suspended Particulate  [High Volume RG_F50181 - - On site Calibration
Ambient Tatal Suspended Particulate  |High Volume RYG_FS0661 - - On site Calibration
Ambient Total Suspended Particulate  [High Volume RYG_F50395 - - On site Calibration
Ambient Tatal Suspended Particulate  [High Volume RYG_FS0179 - - On site Calibration
Ambient Tatal Suspended Particulate  |Digital Salance RYG_ENG)01 22-Feb-24 22-Feb-25 12
Ambient Particulate Matter (PM-10} High Volume G F50162 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_FS01%0 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_FS0183 - - On site Calibration
Ambient Particulate Matter (PM-10) High Velume RYG_F50400 - - On site Calibration
Ambient Particulate Matter (PM-10) Digital Balance RYG_END001 22-Feb-24 22-Feb-25 12
Ambient Nitrogen Dioxide: N, Analyzer BKK_F51054 3Janz2a L 3Jut2d 6
Ambient Nitrogen Digxide N, Analyzer RYG_F50255 4-Jarr24 4-Jul-24 &
Ambient Nitrogen Dipxide NC, Analyzer RYG_F50252 a-Jan-24 g-Jul-24 &
Ambient Nitrogen Dioxide NG, Analyzer RYG_F50455 g-Jan-24 4-Jul-24 &
Ambient [Slfur Gaxide S0, Analyzer RYG_FS50266 g-Jan-20 g-Jul-24 [
Ambient Sulfur Dioxide SO, Analyzer RYG_F50254 d-JarrZa d-jul-24 [
Ambient Sulfur Dioxide 50, Anatyzer RYG_F50251 4-Jan-20 4. Jul-24 6
Ambient Sulfur Dioxide SO, Analyzer HYG_F50454 4-Jan-24 d-Jul-24 3
Ambient (Wind Speed / Wind Direction  [Wind Speed 7 Wing Direction RYG_F50413 10-Feb-23 10-Ayg-24 18
Ambient [Wind Speed / Wind Direction  |Wind Speed / Wind Direction A F50531 19-Jan-23 19-Jul-2d 18
Amblent Wind Speed / Wind Direction  |Wind Speed / Wind Direction RYG_F50d14 10-Feb-23 10-Aug-24 18
Ambient wind Speed / Wind Direction  |Wind Speed / Wind Direction RYG_F50412 10-Feb-23 10-Aug-24 18
Stack Total Suspended Particulate  [Console Control Unit BRK_FS0527 31-Jarv24 30-Jut-29 &
Stack Total Suspended Particulate  jConsole Control Unit BKK_FS0518 4-Jan-24 $-Jul-24 &
Stack [Total Suspended Particulate  fPitot Tube BKK_F50532 31-Jarr24 31-Jt-29 &
Stack [Total Suspended Particulate  [Pitot Tube BKK_F50523 F-Jarr24 $-Jul-24 &
Stack [Total Suspended Particulate  [Flue gas Analyzer RYG_FS0563 25-Jar-24 25-Jan-2% 12
Stack [Total Suspended Particulate  |Flue gas Analyzer RYG_F50564 24-Apr-24 23-Apr-25 12
Stack [Total Suspended Particulate  [Digital Balance R ENGGO3 22-Feb-2a 22-Fe-25 12
Stack {CEMs}  [Oxides of Nitrogen Analyzer . System calibration, Standard gas - - - -
Stack (CEMs}  |Sulkur Dioxide Anatyzer , System calibration, Standard gas - - - -
Hoise Leq 24 hrs Sound Calibrator RYG_F50213 28-Feb-24 2T-Feb-23 12
Noise Leq 24 hrs Sound Level Meter RYG_F5061% 12-Jan-24 11-Jar-25 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0030 25-Jan-24 24-Jan-25 12
Noise Leq 24 hrs Sound Level Meter RYG_F5002% 20-Jun-23 20-Jur24 12
Moise Leq 8 brs Sound Calibrator RYG_FS0215 20-5ep-23 20-Sep-24 12
Noise Leq 8 hrs Sound Level Meter RYG_F50024 25-Jan-24 24-Jan-25 12
Noise Leq 8 hrs Sound Level Meter RYG_F50026 25-Jan24 24-Jarv25 127
Noise Leq & hrs Sound Level Meter RYG_F50012 25-Jan-21 24-Jan25 12
Noise Leq & hrs Sound Level Meter RYG_F5001% 2¢-Jan-2a 21-Jan-25 12
Noise Leq & hrs Sound Level Meter RYG_FS0027 22-Jan-2a 21-Jan-25 12
Noise: Leq 8 hrs Sound Level Meter RYG_F50016 1-8ep-23 1-Sep-24 12
Noise Leq 8 hrs Sound Calibrator RYG_F50213 28-Feb-2¢ 27-Feb-25 12
Noise Leq 8 hrs Sound Level Meter RYG_F50527 22-Jarv24 21-Jan25 12
Noise: Leq @ hrs Sound Level Meter RYG_F50612 5-Jar-24 4-Jan-25 12
Noise Leq 8 hrs Sound Level Meter RYG_F50438 19-Oct-23 19-0ct-24 12
Noise Leq & his Sound Level Meter RYG_F50628 22-Jan-24 21-Jan-23 12
Noise Leq & his Sound Level Meter RVG_FS0020 22-Jar-24 21-Jan-25 12
Naise Leq 8 hrs Sound Level Meter RYG_F50022 25-Jar-24 24-Jan-25 12
Heat Heat Stress Haat Stress Maniter RYG_F30522 25-Jarr24 24-Jar-23 12
Heat Heat Stress Heat Stress Maonitor RYG_F50577 15-Jan-29 14-Jan-25 12
Heat Heat Stiess. Heat Stress Monitor RYG_F50220 11-Jan-29 10-Jan-25 12
Heal Heat Stress Heat Stress Manitor RYG_F50223 12-Jan-24 11-Jan-25 12
Heat Heat Stiess Heat Stress Maniter RYG_F50220 11-Jan-24 10-Jan-25 12
Heat Heat Stress Heat Stress Monitor Rt F3022% 12-Jan-24 11-Jan-25 12
Heat Heat Stress Heat Stress Manitor RYG_FS022¢ 16-Feb-24 15-Feb-25 12
Heat Heat Stress Heat Stress Maniter RYG_F50218 15-Feb-24 14-Feb-25 12
luminance  [luminance Lux Meter RYG_F50536 28-Nov-33 27-Nov-24 12
Wminance  [Muminance Lux Meter RiG_Fs0a7) 14-Mar-24 13-Mar-25 12
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Sample Name Parameter Equipment Name ID No. Calibrated Date | Next Cal
(Months}
Rayong Lab  [Temperature pH meter RYG_F50550 24-Jul-23 24-Jul-24 12
Rayong Lab  [prat 25 °C pH Meter RYG_ENQ152 14-Dec-23 14-Dec-24 12
Rayong Lab  [Tetal Suspended Solids Flectronic Balance RYG_ENDGO2 22-Feb-24 22-Feb-25 12
Rayong Lab  |Total Suspended Solids |;ol Alr Oven RYG_ENOC1Q 21-Mar-24 21-Sep-25 18
Rayong Lab  [Total Dissclved Solids 180°C  {Electronic Balance RYG_ENOGO2 22Feb-29 22-Felr-25 12
Raycng Lab  [Total Dissclved Solids 180°C  §Hot Air Oven R¥G_EN0O10 21-Mar-24 21-5ep-25 18
Rayeng Lab  [BOD 00 meter with Sensar RYG_EN0032 24-Jul-23 24-Jan-25 18
Rayong Lab  {BOD Incubator RYG_ENQ154 29-May-23 29-Nov-24 18
Rayong Lab  JOIl & Grease Electronic Balance RYG_ENO02 22-Feb-24 22-Feb-25 12
Rayong Lab {0l & Grease Hat Air Oven RYG_EN0213 21-Mar-24 21-Mar-25 12
Rayong Lab  lOIl & Grease Water Bath RYG_EN0D&L 21-Mar-24 21-5ep-25 18
Rayong Lab  §Dissolved Oxygen Chamber {Caoling Roam) RYG_ENO184 25-Jan-23 25-ut-24 18
Rayong Lab _ [Cotor (at Criginal pH) Spectrophotometer RYG_ENDO37 18-5ep-23 18-Mar-25 18
Rayong Lab _ |Color (at pH 7.0} Spectropholometer AYG_ENDD37 18-Sep-23 18-Mar-25 18
Rayong Lab  JCOD Specirophotometer RYG_ENOD37 18-5ep-23 18-Mar-25 15
Rayong Lab  [Chlorde pH [SE Meter G_END152 14-Dec-23 14-Dec-24 17
Rayong Lab _ [Cyanide Spectrophotometer RYG_ENOO3T 18-5ep-23 18- Mar-25 18
Rayong Lab__ [Formaldehyde Specirop RYG_ENOO37 18-Sep23 18-Mar-25 18
Rayong Lab__[Phenol Specirophatometer RVG_ENOD3T 18-5ep-23 18-Mar-25 18
Rayong Lab  [Sulfide Chamber (Coabing Room) RYG_ENO184 25-Jarr23 25-Jul-24 18
Rayong Laby  |Fluoride PH ISE Meater RYG_ENC152 14-Dec-23 14-Dec-24 12
RayongLab  |Total Keldaht Nitragen Block Digestion Unit RYG_ENG188 11-Mar-24 11-5ep-25 18
Rayong Lab  |Tetal Kjeldahl Nitragen pH Meter RYG_ENO152 14-Dec-23 14-Dec-24 12
Water Lab Calcum ICP-OES BKK_ELDO3Y 29-Feb-24 28-Feb-2% 12
WaterLab  |Calgum Hot Block BKK_FLOGS4 22-Sep-23 22-Mar-25 18
Water Lab Calciym Chamber (Cooling Room) BRK_END167 6-Dac-23 &-Jun-25 12
Water Lab Magnesium ICP-OES BKK_ELDO37 29-Feb-24 28-Feb-25 12
Water Lab  |Magnesium Hat Block BKK_ELOO54 22-5ep-23 22-Mar-25 18
Water Lab  [Magnesium Chamber (Cooling Room) BKK_END167 6-Dec-23 6-Jun-25 18
Water Lab Sodiurm ICP-OES EKK_ELOO3? 29-Feb-24 28-Feb-25 12
Water Lab Sadium Hot Block BKK_ELOOS 22-5ep-23 22-Mar-25 18
Water Lab Sadiurm Chamber {Cogling Room) BKK_ENO1&67 6-Dec-23 6-Jun-25 13
Water Lab SAR ICP-OES BKK_ELOO3T 29-Feb-24 28-Feb-25 12
Water Lab SAR Hat Block BKK_ELO05A 22-Sep-23 22-Mar-23 18
Water Lab SAR Chamber {Cooling Room) BKK_ENOIS&T 6-Dec-23 6-Jun-25 18
Water Lab  |Chlanite lor Chromatography BKK_ENDO69 12-Jar-25 12-Jan-2% 12
Water Lab  |Organochionine Pesticde L M5M5 BKK_ENQZ84 25-May-23 25-Nov-24 18
Water Lab  |Anionic Surfactant Spectrophotometer BKK_EN0O18 15-5ep-23 15-5ep-24 12
Water Lab Anionic Syrfactant Chamber (Cooling Room} BKK _ENO16T 6-Dec-23 6-Jun-25 13
Water Lab Hesavalent Chromium Ep&dmpholcmeler BKK_EN0O18 15-Sep-23 15-Sep-24 12
Water Lab Silver ICP-M5 BKK_ELOO43 6-Apr-23 &0ct-24 18
Water Labs Silwer Hot Block BKK_ELOOSE 22-5ep-23 22-Mar-25 18
Water Lab Silver Chamber (Cooling Room} BKK_ENO167 6-Dec-23 6-Jun-25 18
Water Lab Barium ICP-MS BKK_ELOD43 6-Apr-23 6-Oct-24 i8
Water Lab Barium Hat Block BKIC_ELODS4 22-5ep-23 22-Mar-25 8
Water Lab  |Barium Chamber (Cooling Room) BKK_ENO167 6-Dec-23 $-Jur-25 18
Water Lab Lead [CP-AS BKK_ELO0A3 &-Apr-23 6Lxt-20 18
WaterLab  [Lead iHot Black BRK_ELOOSE 22-%ep-23 22-Mar-25 18
Water Lab Lead {Chamber (Cooling Room) BKK_FNQ167 &Dec-23 & Jun-25 18
Water Lab Iron (CP-MS BKI_ELODA3 &-Apr-23 6-0ct-29 18
Water Lab Iron Hot Block BKK_ELOOSS 22-5ep-23 22-Mar-25 ht:)
Water Lab Iron Chamber (Cooling Room) BKIK_ENO16T 6-Dec-23 &-Jurr25 18
Water Lab Manganese [CP-AS BKK_ELODAS 6-Apr-23 6-Oct-29 18
Water Lab  [Manganese Hot Block BKK_ELOOS4 22-3ep-23 22-Mar-25 18
Water Lab Manganese Chamber (Cooling Room) BKK_ENQLST 6-Dec-23 & Jur25 18
Water Lab Copper FCP-MS BKK_ELODAS &-Apr-23 &-0ct-24 i8
WaterLab  [Copper Hot Block BKK_ELOOSS 22-%ep-23 22-Mar-25 18
WaterLab  |Copper Chamber (Cooling Room} BKK_ENQL57 6-Dec-23 £-Jun-25 18
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Water Lab Nickel ICP-MS BKK_ELOD43 6-Apr-23 &Oct-2 18
Water Lab Nickel Hot Black BKK_ELOOS4 22-5ep-23 22-Mar-25 18
Water Lab  [Nickel Chamber {Ccoling Raom} BKK_ENDI67 6-Dec-23 6-Jun-25 18
Water Lab Arsenic ICP-MS BKK_ELOC43 G-Apr-23 £0ct-24 18
Water Lab  |Arsenic Hot Block BKK_ELDOS4 22-5ep-23 22-Mar-25 18
Water Lab  |Arsenic [Chamber {Coolirng Room) BKIK_END167 6-Dec-23 6-Jun-25 18
Water Lab Selenium ICP-MS BKK_EL0043 G-Apr-23 6-Oct-24 18
Water Lab  [Selenium Hot Block BKK_ELDO54 22-Sep-23 22-Mar-25 18
Water Lab  |Selenium [Chamber (Cooling Room) BXK_ENO167 &-Dec-23 6=Jun-25 13
Water Lab  [Cadmium ICP-MS BKK_ELDOA3 &-Apr-23 6-0ct-24 18
WaterLab  |Cadmium Hoet Block BKK_ELOOSa 20-5ep-23 22-Mat-25 18
Water Lab  |Cadmium Chamber (Cooling Room) BKX_ENQ16T §-Dec-23 6-Jun-25 18
Water Lab Zinc. ICP-4AS BKK_EL0D43 G-Apr-23 60ct-24 18
WaterLab  |Znc Hot Block BKK_EL0054 22-5ep-23 22-Mar-25 12
Water Lab Zinc Chamber (Cocling Room) BKK_ENO167T &-Dec-23 6 Jur-25 18
Water Lab Trivalent Chromium ICP-MS BKK_EL0043 GAp1-23 60ct-24 18
Water Lab Trivalent Chromiurn Hot 8lack BXC_ELOOSA 22-5ep-23 22-Mar-25 18
Water Lab | Trivalent Chromium Chamber {Caoling Room} BKK_ENOIST 6-Dec-23 6-Jun-25 18
Water Lab  |Mercury [DUO-CVAFS / QVARS BKK_ELGOZ3 24-May-23 23-Nov-24 18
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High Volume Alr Sampler Calibration Worksheet

Profect Site: Gulf 753 Co.Lad, Barometrls Pressure (mm Hg) : 755
Calibrate Locatlon : Trabnnhunsdng Temperature ("0} : 0
Calibrate Dare 24-May.24 High Velume [D RYG_F50181
CalibrationShest Nos €-240524-RYG FS0181 Righ Velume Model ; TE-517dD
Callbratar ID: RYG.F50205 High Velume S/N : 5334
Callbratar Model ; TE-S028A Callbrator Slope : 152557
Calibrator5/N: 1166 Callbrator Intercept: -0.03613
TestNo. Beita H;0 Que ViChart Linear Regression
{inch)_| (m?fmin} (CFH)
L 30 1.1583 42 |slope. 364675
2 2.6 12654 | rercep; 08974
3 42 13639 0 e oeflictent: 05995
4 50 14848 54
5 5B 1.5964 L]
1{cem)
€54
¥ 364670 D024
o0 -
09 05 10 15 20
Quré [m3fmin)
Calibrated by ot-cha, P. Approved by : -
(Mr. Satcha Phetsawaeng ) [Mr. Nepporg Juntarupan)
Ficld Sclentist(3) Eavire Fleld Coandinator Sclentlst [3]
FORMND: FUG-073 REVISION NO:Z [SSUEDATE: 20/11/23
High Volume Alr Sampler Callbratlon Worksheet
Project Site: Gulf TS3 Co.Ltd. Barametric Pressure {mr llg] ¢ 755
Calibrate Lucation : Tasiteunhuserdo [Ty g gyl dur) Temperature (€] : 30

Calibrato Date: 24-May-24 High Volume ID: RYG_F50395
[¢ No.: C-260524-RYG_FS0395 High Volume Model s TE-51700
Calibrator iD: RYG,FS0208 High Volume $/N 5632
Calibrator Model : TE:50284 Callbzator Stope : 1.52567
Calibrator $/N: 1166 Calibrator Intercept s -0.03613
TestNo, Detta ;0 e 1: Chart Linear Regression
{inch) fm?fminy (CFM)
1 a0 11593 42 Slope: 417232
z 36 1.2654 46 Intercept: -6.6162
3 42 13639 50 |corrclatian Coeflicient: 09991
4 48 14555 54
5 54 15417 58
1{CFm)
654
y=AL723x - 6.6162
0o
2.0 0s 10 15 0
Qstd {m3/min}
Satch , e e
Callbrated by o+ C L P Approvedby:

{Mr. Satcha Phetsawaeng )

Field Selentlst[3)

[Mr. Moppong [untarupan)
Enviro Fleld Coondinater Scientist [3)

FORM NO: F06-073 REVISION ND.:2  ISSUE DATE: 20411723

High ¥olume Air Sampler Calibratlon Worksheet

Project Site: Gull TS3 Co,Ltd. Barometric Pressure {mm He) = 755
Calibrate Location § Tnfeuuiutinbheinasfuaon Temperature (*€) 30
Calibrate Date: 24-May-24 High Velume ID 1 RYG,FS0661
CalibratlonSheet No.: £-24D524-RVG F50661 High Valume Model ; TE-5009%
Calibralor1D: RYG _F50208 Htigh Velume 5/N 4 6258
Calibrator Model : TE-5028A Callbrator Slupe: 152567
Callbrator$/N: 1166 Calibrator Intercept : -0.03613
TestNa, Delta Ho0 s b+ Chart Linear Regression
[inch) frn?forifin ) (CFH)
1 26 10808 42 Lsiope: 37,2456
2 34 1.2307 16 Intercept : 09655
3 40 13318 50 | correlation Caeffictent 05936
4 446 14257 54
5 52 15135 58
t(¢FM)
694
¥ =37.246x + D.OEES
2]
ah 05 15 in
Qutd fm3/miny
Setchea P. L
Calibrated by A C ey P Approved by :

(Mr. Satcha Phetsawaeng )

Ficld Sclentist(3}

(Mr. Noppony Juntarupan)
Enviro Fleld Coordinator Sclentist (3)

FORM N0 F 06023 REVISION NO.2  ISSUEDATE 20f11/23

High Volume Air Sampler Calibratlon Worksheet

Project Site: Gull T53 Co. Ltd. Barometric Pressure (mm Hg) @ 755
Callbrate Lotatlons Tmaouririfinsioy Temperaturs (*C}: 30
Callbrate Dare 24-Map-24 High Volume ID : RYG_FS017¢
CallbrationSheet No.i C-240524-RYG FS0179 High Yolume Model : TE-5170D
Calibrator 1D RYG.F50205 High Velume §/N: 4805
Calibrator Medel : TE-5028A Calibrator Slope : 152567
Calibrator S/N: 1166 Callkrator Hrercept: -0.03613
TestNo. Deita 11,0 Qua 1:Chart Linear Regression
inch) (m?fmin) (CFM}

1 28 11202 a2 Slope: IB5048

? 34 22807 46 |rmereepr: 12126

3 b 1351¢ 50 |comelation CoeRiclent: 09995

4 4.6 14257 54

5 54 15417 1]

1[KFM)
654
y = 38.505x - 1,216
0o
L1 o5 10 15 20
Qstd {m3/min]
Calihrated by, -SOL‘LCL‘!Q P Approved by : -

[Mr.Satcha Phctsawaeng |

Field Sclentist(3)

{Mr. Noppong Junirupan)
Envlira Ficld Coordinator Sclentist (3]

FORM RO.:F08-071 REVISION K02 ISSUE DATE:20/11/23



Sarterius (Thailand) Co., Ltd.
129 Rama 9 fond, Husykwang, Huageeang, Bangkok 10310
Tal: 488 2843 83815, e-mall servicathalisad @ rartodus.con

SARTORILS

2o Sk
“efificate

CALIERATICN 0426
Model Number :

of Calibration

LA130S-F Cerfificate No,: 24BCI0068
Descripion : Anafylical Bafanca Issued Data:  Friday, February 23, 2024
Serlal Number; 25408684 Refarence No.: 228198
1D No. : RYG, _ENGOO1
anuf; i Serorivs Fage No.: Ao

NEXT CAL. DATE

Cslibrated Place : ALS Laboratory Group (Thalland) Go., Ltd.(Balance Room)

2000 [ dty

Sartorius (Thalland) Co,, Ltd,
128 Rema 9 Roas, Husyitwang, Hulrylowang, Bngkok 10210
Tel: +58 2643 83818 Faxc +28 2443- 1167, e-mak senvice.thalland § sarodua.com

SARTORILS

@Fﬂ)ﬁ of Calibration

Model Number:  LA130S-F Gerlificate Ne. : 24BCI008E

Dascription : Anglylcal Balance Issued Date:  Frl Fabruary 23, 2024
Serial Number: 25409864 i Mo, 229196

ID Ne. : RYG ENGDOY

Manuf; H Sartoriug Page No. : 2of2

Calibration Resulfs : Without Adjustment

€16/10 Moo 5 T.Maenam Khu, A.Pluak Daeng, Rayong 21140, Thailand.
Mr.Chonchai Inthana

Galibrated By
Calibration Dale : Thursday, February 22, 2024

C
Procedura Ne. : This callbration was conducted by

Uslng In-house calibration procedurs numbar (WI-0B3}
Based on UKAS LAB 1412018

Metrologlcal data Ambients Conditions:

Capacily : 450 g Readability : 0.0001 ] Temp H 238 % 50°C
Humidity : 540%RH & 100%RH

Ressons forcalibration Fressure E

tiew instalaton. [T Savicef Rapaiead (5] Re-caiRrationy’ Maktanance Equipment Condition: Eootopnn O Aar

UKAS Publication Ref :Lab 14

Measurement Method

Tha slatedIs the which Iz obtained from the standard uncartainty muiplied by tha
eovaraga factor (k=) to provide a fevel of confld of 2ppr v 85%. Itis In scoqrdance wilh the Gulda lo

Ton of L fnty In 't (GUM). Th i e ity 10 Nathonal which
realica the unit of measurement iing lolhe onal Standard Sysl f Unlls (S1). Report of Talarance came form Ist of

Sarorlus Meyrologlcal Specificalions.

Traceability:

Model Numbar |Descri Lon Traceabill Fcelmcna No. Due Date
YC5011-622-00 _[sartorius vwipht ey} mg - E2¥C5011-522.00 TCS h23081675 23-Aug-2025
MHB-3828D Huniidity/BaromatesTemp Lulon MHE-38280 DKSH |C19231845 23-Aug-2024

Thia cartificals relala wnd apply this squipment only.

This certificals may nol be reproduced othar lhan |n full mxcept with
tha prer writian spproval of Lha Vadfication Oparation Divislon
Sarlerius {Thalland} Go., Lid.

Mr.chonshal Intrhana(Technical Manager)

S0P FM 33 02 February 2022

High Vetume Alr Sampler Calibratlon Worksheet

Projectsite: GUIfTSA Ca.l1d Pressure (mm Hg) © 755
Callbrate Loration t Trortmuhugaknd T (o a0
Callbrate Date:: 24.May-24 Righ Yolume 10 1 RYG, FS0192
Nou €240524-RYEF50197 High Volume Mode1: TE-5009X
Calibrator 1D: Y, PS0205 ligh 1 5331
Calibrator Model : TE-5026A Callbratorslape : 095581
Callbrator §/N: 1186 Callbrator Intercept: -002266
TestNe. Delta & kd 13 Chary Linear Regression
(inch) [m*/enin} (CFM)

1 0 0.960 i Slopet 30,6438

2 z4 1050 36 | rnrercepts 21759

3 32 1209 A0 learrelation Coefficient: 0.0961

4 34 1215 4

5 18 1475 10

]
654
¥ 30.554x + 11759
a0
oo 0s 10 15 20
Ca fm3fmin}
Satcha P T2 A Py
Callbrated by Agproved by:

( MrSatcha Fhelsawaeny )
Pcld Sclentist(3)

IMr, Hoppang Juntarupan)
Envire Field Goordinator Scientist (3)

TORMNO: FOG-074 REVISIONNG.2 ISSUE DATE: 2041123

Repeatability Ecceantrigity (Off-center loading error)
u the addity of s wiighing earty douts oucing smor i e
AR CORSHANT MSE LONILNE WANA I8 S4Ma ST within & swrfpy iy placed la t3ar i i)
repantadly G I wbighing piv) In he gane manner, Ti Harand Qe 13 viRI i mikcie. of thir walgiing pan and hebwean each of four ackiional
erpret roprockedity quanitalvoly. podnta rofing Jo OHML RT4).
Neminal Yalue : (Low Load) 10.0008 99,9383 Nominat valus & 50 9
g 10.0000 100.0000  [Talerance 0.0004 9
Tolerance 10.0000 00,0001
oo g 1R.0R00 100.8001 Differenca
9,9998 1o00.0000 1
Neminal Velua : (High Load) 10.0000 10%. 0001 2
100 g 10.0000 100, 0000 3
Tolersnce 10.0000 100, 6061 v 4
00001 g 4,9959 100, 0002 (% 5
9.9539 100, 0001 [ -
Siandard Devialion 0.0000§ 0.00008
Linearity
Tha Baachy, 350 cakpa i IO, f| F & welghing. o the Gorae slopa,
Toleranca 0.0002 g
Neminaf vealue Conventional Mass Valuo Displayed Value Devistion Uncarialnty
0] O] 0] [ @
Q.01 0.0100 0.0l00 0.0000 0.00020
.05 0.0500 0.0500 0.0000 0,00021
0.1 0.1000 0.1000 0.0000 0.00021
0.5 0.5000 0,5000 0.0040 0.00021
1 1.0000 1.6000 0.0000 0.00021
2 2.0000 2.0000 0.0000 0.00021
E] 5,0000 5,0000 0.0020 0.00021
10 10.Q000 10.0001 0.0001 0.00024
320 20.0000 20,0001 0.0001 Q.00021
100 100. 0000 95,9998 -C, 0001 0.00024
Eng of Reparl
S0P FM 23301 Fobruary 2022
High Volume Afr Sampler Callbration Wetksheet
Profectsite: Gull T2 Co.lad. Pressure (mm HE) & 755
Callbrate Location ¢ ‘huﬂuuﬂuwsﬁn\hmanﬁuaan ek o
Callbrate Date 24-May-24 High Vohome 10 RYC,_F50190
CallbrationSheet Noa  __ C-24DSTA-MVOFS0190 Righ Yolume Hodel: G051
CalibraloriD: RYG FS0205 High Volume 5/N: 1625
Ealibrator Madel ¢ TE-50204 Lallbrator Slope 1 298561
CalforalorS/N: 1186 Callbrator Intereepts 002266
TestNo. Delta 1,0 o Vi Charl Linear Regression
finch) L’/ min) (CFM]
1 12 0912 2 | sipe: 28,8661
2 24 1.0%0 26 Ltneereepts 50283
: 32 1208 40 | Corelation Coefcient: 09985
4 38 1215 . “
5 48 1475 18
1icr)
654
¥ 20666 + 5.8281
o
0g 0s 10 15 20
Qa {m3fmin)
.So;.tclna P : - 6 ;,,-
Callbrated by Approved by

[ Mr.Satcha Phetsawaeng)
Field Scientist(3)

(M. Noppong Juntarupan)
fnvira Flcld Coardinator Selentist (3)

FORMNG:F06-074 REVISION NG:2 1SSUE DATE: 20/11/23




High Valume Alr Sampler Calibratlon Worksheet

Iligh Volume Alr Sampler Calibration Worksheet

ProfectSile: £fulf TSR Co. Ltd, Barametric Pressupe (s Hg) ¢ 758
Calibrale Location : Ttotuuthutia [ gdauitur o) 30
Calibrate Date1 24-May-24 High Volume [0 1 VG 50181
N CZ40524-RYG, FS0183 High Volumae Madel : TE-5009K
calibratorin; RYa Fso708 High Volume S/81 a7
Caltbrntor Model : TE-E026A Galibratorshape s 095561
Callbrator §/Nt 16 Callbratorintecept ! 007266
Test Ma. Dela ;0 L 1:Ghart Linear Regrassion
(Ineh) fm*feiny LCEM)
1 10 1512 32| stopes 280360
2 4 Lese 36 | 1ncercepr: 8391t
b a2 1209 40 | corretation Coefficicnt: 25993
[ 40 1348 I
5 48 1475 48
rieem
54
Y= 28.036x+ 69911
00
oo ] 10 15 20
Qa {mafmin}
Smf,c ‘/\a\ P -
- s -
Callbrated by Approved by :
{ Mr Satcha Phetsawaeny ) [bir. Noppong Juntarupan)
Pleli Sclentist(3)] Enviro Fleld Coordinator Scientiet (3)
VORMND. F06-074 REVISION NO:2 ISSUEDATE: 20/11/21
ALS MULTIPOINT CALIBRATION REPORT
Callbration Date 3-fan-24 Name NOx Analyzer
HCRIBA Modal APNA-3TQ
Ssrial Ne, J4BEHOEQ Equipment 10 BKK_FS1084
G Bl Toladyne AP Modsl 700
Sarial Ho. 847
&ld. Gas Concentration {PPM) 55.88 Cyiinder No. GND027222
Cylinder Pressurs (pal) 1800 Cariifled By Alrgas [ne.
Cartiflad Date 0-Feb-22 Explred Dals 9-Fab-30
Polnt CALIBRATION RESULTS
Idnal Actusi NO Errer NO %Enmor NO Actua] NOx Error NOx | %Emer NOx
ZERQ 0.00 Q.10 0.10 0.1¢ 0.10 010 0.10
1 100.00 §9.10 -0.90 -0.80 100.7¢ 0.70 0.70
2 200.00 199.40 -0.60 -0.30 201.40 1.40 070
3 300.00 298.50 -1,50 -0.50 302,30 2.30 0.77
4 400,00 401.40 1.40 0.35 398.20 -1.70 £.42
AVERAGE {%) -0.25 037
480 /
0 /
200 /
100
3

100 200 kL 400

= ldeal —é—ActualNQ  —8—Adual NOx

Callbrated By

="

{Mrdimwit  Sakam)
Fisld Environmantal Scisntist {3)

Approved By

.5;}:(:@.—

( Mr.Sarayuth  Jittranont }
Asslstant Gensral Managsr

ALS | aborstony Group
FORM VO F 06086  FEVISION NO.:-  1SSUE DATE: 020412

Profectsite: Gulf TS Ce lad. Barometric Pressure [mm Kg) * 755
Calibrate Location: SmnouvaTazm T (') 30
Galibrate Date: 24-Map-24 High Volume I HYG,FS0400
calibrationSheet Nos £:240524:AYE FI0400 High Volume Model: TE-5006K
Calibrater 1D: Y Fsozes High Volume S/H: 569l
calibrator Model : TE5028A calibratorslope s nosgel
Calibrator 57Nt 1166 allbrator intereept: -0.02268
TestNo. Delta ;0 L] Ti Chart Linear Regression
(inch) fm"/miny {CFM}
1 18 0912 3z Slapes 27.1377
2 24 1050 6 Intercept: TANMT
3 30 171 49 | Comelation CocRicient: 0.9944
4 42 1381 #
5 48 1475 a8
((eemy
654
¥= 2T.100 + 7.4947
00
0o os Lo 15 0
Qs [m3/min
Satcha P. e
Calibrated by, Approved'y:
[ MrSatcha Phetsawaeng) {Me. Hoppang Juntarspan)
Field Seentist[3) Envirn Fleld Caordinator Sclentist (3)
FORM KO: 05074 REVISTONNC:2 ISSUE DATE: 20/11/23
ALS MULTIPOINT CALIBRATION REPORT
Callbraticn Cte d-Jan-24 I Name NOx Analyzer
Manuf Talsdyna AP| Madsl T200
Sarlal No. 2187 Equipmant 1D RY@_F50255
Callbraisr Manufacturer Teladyne API Modal 0
Sarial No, B47
Std. Gas C: (PPM} 5540 Cylinder No. GNOo2¥222
Cyllnder Presaure (pal) 1800 Cortifled By Alrgas [nc.
Cariified Datla -Feb22 Expirad Data b-30
Polnt CALIBRATION RESULTS
[deat Actual NO Ermer NO REme NO Astual NOx Ermor NCx %Emor NOx
ZERO 0.00 0.70 0.10 Q.19 0.10 0.10 0.10
1 100.09 89.60 040 -0.40 100.10 G190 0.10
2 200.00 186.00 200 -1.00 198.50 -1.50 0.75
3 300.00 297.30 =270 -0.80 298.70 -1.30 -0.43
4 400.00 296,40 380 -0.80 398.50 -1.50 -0.38
AVERAGE (%} .82 027
400
oo /
- /
o /
°
1] 100 200 200 400

—i—|don! swbmACAING B Actual NOx

Callbrated By

<~

{MrJkswin  Sakarn )
Flald Emdronmental Sclentlst (3)

Appraved By

5;FUfm:

(Mr.Sarayuth  Jitranont }
Asalstant Geners| Manager

ALS Laboralory Group
FORM NG F 06058 REVISION NO.:-  |BSUE DATE: 02104112




MULTIPOINT CALIBRATION REPORT

[»] Daie 4-an-24 Name NOx Analyzer
Ta'mdyna APl Modal T200
Serlal No. 2188 Equl ] RYO_FS0252
Taladyne AP| Modal b
Sarial No 847
Std. Gas (PPM) E5.8R Cylindet No. GND027222
Cylindsr Prasaure (pal) 4800 Cartifind By Alrgas Ine.
Cartified Cate -Fetrd2 Explred Cate FFab-30
Polat CALIBRATION RESULTR
Igasl Actusl NO Error NO | %Ermor NO Actuat NOx Etror NOx | %Ermae NOx
ZERD 0.00 010 2.10 0.40 0.19 0.10 0.10
1 100.00 98.70 -1.30 -1.30 101.0¢ 1.00 1.00
2 200.00 198.00 -2.00 100 201.2¢ 1.20 0.60
3 300.00 298,50 150 -0.50 302.30 2.30 0.77
4 400.00 398.20 -1.80 -0.45 398.70 -1.30 -0.33
AVERAQGE {%} +0.63 .43
400
) /

20 /

m /

o 100 200 L) 400

Actual NG

ALS MULTIPOINT CALIBRATION REPORT
C. Dats 4-Jan-24 Name NOx Analyzer
HORIBA Modat APNAITO
Sarial No. ALPOVOWY Equ; it10 RYQ_FS0455
[ Teledyne AP| Madal T00
Serlal No. 847
Sld. Gaa Ci (FPM) 55,88 Cylinder No, ONOG27222
Cylinder Prasaure {pal) 1800 - Ceritfled By Alrgas Inc.
Catifled Date 9-Fab-22 Expicad Dals 9-Fab-30
Point CALIBRATION REBULTS
Idaal Actusl NO Emet NO WE:ror NO Actusl NOx Error NOx HEror NOx
ZERO 0.00 Q.10 0,10 0.10 Q.10 2.10 010
1 100.00 88.60 -1.40 -1.40 101,60 1.60 1.60
2 200,00 190.80 -1.20 -0.60 201.20 1.20 0,60
3 300.00 301.00 1.00 0.33 301.80 180 0.50
4 400.00 358,50 -1.50 038 401.30 130 0.33
AVERAGE (%) £ 0.54
40 -
. /

200

/

. /

200 200 400

Calfbrated By

<

(MrJirawut  Sakam )
Flald Environmantal Sclantlst (3)

Approved By

=

(Mr.8amyuth  Jitiranont )
Asalstant General Manager

ALS Laboratory Group
FORM NO.: F 08058 REVISION NO.:- {SSUE DATE: 0204112

l ademcldoal  —4—Aciual NG —B—Actuat HOx

Callbrated By

<%~

(Mr.fiawut  Sakam )
Fleld Envirenmental Scientiat (3)

Approved By

= aviy

(Me.Samyuth  Jitranont)
Aasitanl Ganeral Manager

ALS Lobaralory Grovp
FORM NO.: F 08058 REVISION NO.<»  ISSUE DATE: 0204772

ALS MULTIPOINT CALIBRATION REPORT
C: Dnfw 4-Jan-24 I Name 802 Annlyzer
Manufacts HORIBA Mode! APSA-3T0
Sarial No. NMIM2DSM D RYG_FS02688
Callbrater Manuf Ti API Modei 700
Surinl No, 247
Sitd. Gas C (PPM) 50.3 Cylindar No., GNOD27222
Cyitndar Prassure (psi} 1800 Cortlfed By Alrgas (ne,
Corllfled Date SFab-22 Explred Dats §-Fab-30
Poln CALIBRATION RESULTS
Idmal Autusl Errr RKEmer
ZERQ 0.00 0.10 0.10 0.10
1 100.00 98,50 -1.10 =110
2 200.00 201,40 1,40 0.70
3 300.00 302.30 2,30 077
4 400.00 398.20 -1,70 -0.42
AVERAGE (%) 0.01
) /
300
200
100
[ r
o 180 200 300 00
r —aIdaal —— Autus!
Callbrated By Approved By

=#

{Mrafimwut  Sakam }
Fiald Envircnmental Sclentist (3)

=i

[ MrSarayuth  Jitranont )
Asalstant Genaral Manager

ALS Laboralory Group
FORMNO.F 05058 REVISIONNG.! - |SSUE DATE: 020402

ALS MULTIPOINT CALIBRATION REPORT
[+ Datw A-Jan-24 l Nama 502 Analyzer
Manufactursr Talsdyns AP| Mode! T100
Sorlal No, 1772 Equipment ID RYG_FS0254
Callbrator Manufacturer Teledyne AP} Hods! 700
Barial No. 47
5, Gan G (PPM) 583 Cylinder No. GN0027222
Cylindar Prasaurs {pal) 1800 Cartifled By Alrgas Ine.
Cartifed Date B-Feb-22 Expirsd Data B-Fob-20
Polnt CALIBRATION RESULTS
idaxl Autusl Error REmor
ZERD Q.00 0.05 0.05 0.05
1 100.00 99.10 -0.90 -0.90
2 200.00 199,60 0,40 -020
3 300.00 297.50 +2.50 -0.83
4 400.00 398.80 -1.10 0.28
AVERAGE (%) 043
400
) /
) /
160
] T
] 100 200 300 400
—i—tdoal —— Auluel

Calibrated By

e a

{MrJimwut  Bakam }
Flald Environmanta! Sclsntist (3)

Approved By

==

{ Mr.Ssrayuth  Jitranent )
Asslotant Genaral Manager

AL Laboralory Group
FORM NO.: F 06056 REVISION HO:- ISSUE DATE: 0270412



ALS MULTIPQINT CALIBRATION REPORT

Calibration Date 4-Jan-24 Equipment Name 502 Analyzer
Manufact. Teledyne AP| Model T100
Setinl Ne, 1773 Equi D RYG_F50261
C. k Talsdyne AP| Mode! 700
Sarial No. HT
&td. Gax Concantration (PPMG) 58.3 Cylindar No. GNO2T222
Cylinder Presaurs {psl) 1800 Ceriifled By Alrgas Inc.
Cartifled Dals H-Fab-22 Expired Data B-Fab-30
Polnt CALIBRATION RESULTS
Tdoa! Autusl Ermcr %Eror
ZERQ 0.00 o010 0,10 0.10
1 100.00 99.60 -0,40 -0.49
2 200.00 201.20 1.20 LEQ
3 300.00 297.20 -2.80 .83
4 40¢.00 397.60 -2.40 -0.60
AVERAGE (%) 025
400

00 //
200

]
] 100 200 300 200
—i— dagl ——Autual
Calibrated By Agproved By
{Mrdinewit  Sakamn } (Mr.Sarmyuth  Jiftranont)
Flo'd Envionmenia! Sclentiat (3} Asslatant General Manager
ALS Laboratory Group

FORM HO . F 08056 REVISION NO.:. ISSUE DATE: 02/0412

" Finglon

T
NAC Acsredied colivation loboratory ;

HRANATLE ASSOCIATI S Ca, b, BONEC 17025:2017 '

NSC-TISITIS 12015 : ID’S h‘{
amites ML o 1d CALBRATRON 0367 ' Lt
1415, /2536 o ae- - e
Peickkarem 7171, B, Wetthapes, Bangh b, Al speed mensurement keboratary
Bangtok 10600 Thaland) Colibogtien services department,

Tel. +CLORGBCET? Cortficate Numbar

Mo - 4BEE635DMS3
Eomadl_jnac-cal bration@peanatag.com
Web bl#- warw pranatre com 02066

CERTIFICATE OF CALIBERATION

Page1 ol 2 Pages

MEASLIREMENT TEM + Cup ancmormeter Cafibeation procedure: .
MANUFACTURER + Hovahyma The cop dncmamefer wos collbeated agint
MODEUTYPE + Senson WS-D2F Standard oir welocity tramducer model: 4554}
Dats logger: 200-WS 2513 end ool fube with peecision dwuuuwpnmm
SLRALRUMBER i Sersor- Efettype wind tunriel with 300-gm’ erass test
Daua logrer. 45375 1ection area, The WCL-O0 based o IC 61450
12> NUMBER SRYG_FS1T 12.1, Wind enesgy generation sprtems - Parr 12-
CONDITION AS-RECEIVED < Used em 15 bomet peyfamonte measements. of
CUSTOMER + LS labaratory group (Thailand) o, Itd. ckectrichy producing wind turincs, Morch 2047
104 D, o

Wt mmn!nculm-uhuncwdrl'nr
Khit Suan Luang. Banghok 10256 Thatland, [

™ rrm{lmr Frovides @ troceobfty of The

RECEIVEO DATE 33w 30 e puremehr ta recognised the ational
MEASUREMGENT DATE :30Fck 2023 . sonderdy and to trolizotion of the Inteenctianal
HSUEDATE +10Feb 2023 L\ spstem of units {51} theough the MM fNotioaal
Wezralogy tmsture of Thaitand] via Certficote
ENVIRONMENTAL CONDITIONS: : .. Gumber: Mi-0052-21 and MU-0066-27
Ambilent congition Ln the lboratory are as follow: - ;
Temperature 1210130 © Uncertaiaty of Measurement:
Relative Homidity 15501150 i The reported uncertainty of meosurement s
Amosoherle Presture 11010410 hea bered o the standard unce rainty muttiplied by o
vovcroge foctor k=2, Which for o pormal
S : distribution Correspoands 1o o coveroge probdlilty
PLACE DF CAUBRATICN + Eiftek type wand 1unne! of Jirahatsy Asodates Co., LIg, of opproxtmotely SS¥. The stundard imcrrtaiary
. hos been detetmined In accardance with the GiM
“Tvolurtren of meazurement
CALBRATION CONDITIONS. < Wind tunned cross-seetl s00 P 5“'“":;- the cxpression of wncertamty In
Win direction frontal area® ¢ w gt O
D\lm:terol‘mwmm ploe’ - mm
5 13 R Y]
PresendHiooing + 24 hours 2t amblent conditians.
Meazurement Condltion age values during measurement a7 (24.0] '€, [41.7) KXH and [1015.0) hoy

TABULATION OF RESULTS:
Thoabie o next page ghve the lr:u.w:d valver.

Colbeatedby: <l
2 Mr, Sorawi Thachalad
DM mupw fomshal

Approved thmatery: ———.

Mr, Parinya Booncharoen

Calitration Department Marager
JRANATE ASSOCIATES 001, LTD,

o

llnmr;En

Enarde uvmmmnrnolw wind runoel

2 bcjefted massection s ol the rsted oblet e mourting sipe
.Wm&rn!munuﬁlptm

Tmmetie!

ALS MULTIPOINT CALIBRATION REFORT
Callbration Dute d-Jan-24 Nams S02 Analyzar
HORIBA Wode) APSA3TO
SerialNe. HOS3IDIFA p I RY_FS0454
Callbratar ledyne AP 700
Serlal No. 47
5td. Gas G (PPM) 553 Cylindar ¥o. BNO027222
Cylindat Prasaute {psl) 1400 Cartifled By Alrgaa Ina.
Cartifled Date S-Fab-22 Expirsd Data S-Fab-30
Palnt CALIERATION RESULTS
Idenl Autusl Ermoe % Emor
ZERO 0.00 .10 0.10 0.10
1 100.00 96.30 1,70 -1.70
2 200.00 20080 0.80 0.40
3 300.00 301.90 1.90 0.63
4 400.00 3589.70 £0.30 ~0.08
AVERAGE {%) 013
400
300
- /
»a
[ r T
[} 100 00 30 400
—— Idoal —— Autual I
Callyrated By Apprevad By

#

{ MrJiewut  Sakam }

=it

{Mr.Barayuth  Jitranont )

Fle'd Environmental Sclentst (3} Agslstant General Manager
ALS Leboratory Grovp
FORM NC.'F 05058 REWISICN NO.:- I55UE DATE: 020412
Lertificate Humiper
CLO20-66
Pge ot 2 Pagm
WIEASURIMENT RESULTS *

The cup anemomeder, Unit Under Catibratlon [UUC) was exerclse at 10 m/s for 5 minutes priar 1o calibeation belng performed. The standard ai welodty 0.5 mjs
05 mft wat caleulsted by 4 standard sir weloclty transducer and above § m/fi 10 30 m/fs was calculated by a pliot tube with precilon dilferential pressure.
micter which wat inytalled 40 mm and 300 mm respectively dway from wind tunnel nozzle, UUGC was intalled ot center of the Lest section. The calibrallon was
entrled out Uhder bath rising and falling ar wtlogity in the range of 1 /1 to 16 m/y al calibration Interval of 3 m/s. The results of talibration and atscciated

THIS CERTIFICATE OF CALIBRATION MAY NGT BE REPRODUCED EXCEPT N FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN'WRITING FROM THE LABORATORY

st ment uncectainties arr reported In the tablk beiase. e
Lk

Vet Temp. vind tunnel Temp. fopm Vom' Error e Upm2) 1,
{mfs) ] ra, imfsl o mdere -t
[ 7430 00 23 B a6
01 FLE ] 24.00 21 [$13
ELI 356 .00 a2 ‘018
413 M0 2400 03 " oo
5.00 2380 2400 2 : b1

550 M2 .00 47 PR T4
7.05 2350 24,00 ; 22 01
E18 W 1400 | i . 01
2.0 358 .00 ~ o 00
1009 188 24,00 -2 019
116 M 2400 02 o
173 28 200 to2 0
113 370 .00 S 02 0
26 i1 24.00 ! 02 038
154 365 24.00 . -03 023
1620 n1 24,00 : 03 0.3

Remark

“rlociy of stanctard

" vetacity of Lion Under Challblation ‘.

FHOTO GF CAUERATICN SET-UP U e

Eo

JURANATE aS30CIATES £O,, LID,



NAC Accrecited calidration loaboratory

NRANATEL ASSOCIATES COLITTR ISOAEC 170382087
NSC-TISHTSS 17025
rnatee AuoraCO,110 CAUBRATION 0167
EU1A-15 677536
Friehkasem 7,771 W, Warthaoes. Banghakral Alr speed measuremeht labaratory
BangAck 10600 {hailen) Caltbration sevvices department.
Teh 1660265082 Cartificate Kumber

ool sL6R6IITHS)
Emad, juac-cabbeatlor. @iranates som
Web site: wewn pranaten com .

CERTIFICATE OF CALIBRATION

Paged o 2Pages

MEASUREMENT JTEM + Wind Direction Sensor Cofibation procedure:
MANUFACTUAER  Hovatym: Thie wind direction sensor wos oNDIUEd agoinsy
MODELYTYPE  SeneorWS0ZF Stondord Rotary Encoder, m Axwoars-
Date logger: 100-W5-2503 DMBE.P3-5.UDin an clove Tortsevikn, of
SERIAL NUMBER +5emon - type wind tunnel with $00 om” q»m Erit bectinn
! i aera. The WICL-00R based on 1FE SH00-12.1,
Oatabogger: 45375 Wind ensrgy generation” iystems . Port 12-1:
1D NUMBER FRYG_FStH13 Power perfarmance measureTErts of chetriclly
CONDITION AS-RECEER tusedtem producing wind turbnes, Morch 2017 was sed i
CUSTOMER + ALS Iaboratory group (Thailand] Co., Ltd. acalbratiop gudeine, v,
104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang, Sy
Khet Suan tuang, Sangkak 10250 Thailand, Tidadiiay: Sy b
R b certlfcate pravider a wazensitty of The
RECEIVED DATE 197 an 02 eauuremeni o recagniced the aationol
MEASUREMENT DATE 0 Feh 2023 modonﬁ. v;ldm reai.zatian of the intematianal
1S5UE DATE :10Feb 2023 systeim ofunits {51] through the NIMT {National
. Metrology tnstitute of Pralland) via Certifleate
ENVIRONMENTAL CONDITIONS: “ "“f""" OA-0043-22
Aemblent contition in the laboratary are as follow:
Temperatore 230130 K Unsemomey o srsment:
RelaLive Humigiry The reparted menolnrynjwmmn:ﬂ
based an the standard uncertrinty malipied by o
Atmaaspheric Pressure coverage foctor k=2, Which fov ¢ rormel
slbutin screspancs 1o coveroge pratebity
gty
PLAGE OF CAUBRATION e cerom e donet i she GOM
Traluotion of measurement
dutu - Guide 1 e Fapresshan of uncertamiy in
CAURRATHON LONDITION Wind unmel crossecon 3 HY 300 em'  meomement’
em
g
Precondiicning

Measurement Condlilon

TABULATION OF RESL!

Callbrated by:
T Mr. Sorawht Th

‘Mr. Parlnya Boancharoen
Calibration Department Manager

JIRANATE ASSDLIATES CO,, LTD,

T
* N crivs-peclion ared of the wind tunnel
: frd o Iechide
¥ Dlarnetir of molmting wlpt
Proticyuts

THIS CERTIFICATE OF CALUBRATION MAY NOT BE REPRODUCED EXCERT IN FLILL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN DBTAINED -
JN WRIT|NG FROM THE LABORATORY

NAC

Actredited calibrotion Jobaratary

HRANATEE ASSOCIATES GO LTD, ISOAEC 170252007

NSC-TISATH 37025 .'f

Iranares ansocites Co, Lt CAUBRATION D187 LT CAL BATE ‘H Lk
EY/15.15, 612336 - frie e
Peteskazen 7,3, e vrathapra, kamgckal, Alr speed mepsurement loboratory. it b e
Bargha 106001 hi g} Coltbration services deportment.
Tl 16502GA0E12 Certifeate Numbar

e 4 5E8 8

Jac-catbratiorPianateecam

wmme wane [ranaiee com CL013-66

CERTIFICATE OF CALIBRATION

Pagr10f £ Paces

MEASUREMENT FTEM. < Wind Direction Sensor Caitbratian procedite!
MANUFACTURER The wind direction sensar was mr ag:m:
Standoid Retory  Encuder,
mepLATYPE DMO4-PIS-U01n on dose ?u(‘m'}u&r?;
: " type wind tennel mhyaacm 85 KsFTEctlon
SLRIAL NUMBER i$ensor; WID-014 oree. Tre WhCLON biged . 1C E}O0AZ4,
Data logaers A3 Wind energy generation Sterg .= Port 12:5:
10 NUMEER + RYG_F30531 Powsr pecformance mecs of electricity
CONDITION A5-RECEIVED + Used ftem producing wind turbines, March 2037 wes used s
CUSTOMER + ALS lberatory growp (Thaltand) Co., Lid. 2 eaiibrotion ;umme
104 Pharthanzkan 46, Phatthanakan R4, Khwaeng Suan Lusng. "\
¥het Suan Lusng, Bangkok 10150 Thalland. el ('\\ N
This cert :rproyrdrsolwuuwru!m
RECEIVED DATE :164an 2073 aturetmegtto tecogaized the national
MEASUREMENT DATE 1194an 2023 stongiards,nd la cealiroflon of the Intermatianal
1S5UE DASE 120 Jan 201 systéat of Ufhs {31} through the KiMT Notional
Metrology instiute of Thallond] vie Ceetf ificate
ENVIRONMENTAL CONDITIONS: bers DAGO4E22
amblent candition ln the laboratary are as follcw: T
Temperatuse e Unrertalaly of Mroiurément: .
Relatlve Haridity e - The reported uncertulaly of measurement is
¢ bascel o1 the ttandard uncensinty roliplicd by a
Amatgheric Bressure hes < A coverage foetor ka2, Which for & normal
- Q\Jﬂ dislpbution puirespands {00 covetage probobility
(8 =4 of opproximately B5%. The standard uncertoiniy
PLACE DF CAUERATION + EMfel-iype wind tunnet of Iz nats A.wnj:ln ¢o, td. a3 been defermingd in ocLordorce with the GUM
,2\\\,_’.‘ “#valuation of measurement
wooW dota~ Goie Lo the exprension of uncertainty In
CALIBRATICN SONPITION + Wiind tunael cross- :mlunn ‘ ' soa em® meurEment’
Wi diection fron) aneatsy, 129 o’
Dlammrdmntlm pepn J - mm
Blockigs |inoﬂ¢n et 0,143 5]
N\
Preconditloning 124 hours at frrbient conditions.

Mensurement Condition {1‘9 TOgE Vilues during measurement are (23.6}°C, [45.6] %RH end {1014.9] hPa.

rps

TABULATION OF RESULTS: 5 &4

The table on next page slve \h(mmuredualnf:s r
PN T M

Callgrated by: p
B M. Serawit Tnitfied S,
D i Steappre Lebisgrr ahe

& K

. <\4\> ' o
"!!'\'“"’-.\

e cFory, seeiion area of the wind luvil

Mr, Phrinya Benatharaen
Callbration Depariment Marager

'Dumtulol mounting pipe
*rauo 10

THIS CERTIFICATE OF CALIBRATION MAY KOT BE REPRQDUCED EXCEPT IN FULL UNLESS PERMISSICN FOR REPRODUCTION HAS BEEN OBTAINED
I WRITING FROM THE LARCRATORY

Certificate Nuritiy

CL-D1B-56

Pagezof 2Pues

MEASUREMENT RESULTS

The wind direction sensor wirs talibrated agalnst standard roary entader by comparison methed, During calibeation, the measurement was carsied out pt 45°
Lnuervals In clockwise and counterdockwise directions sler ohiset adjustment has teen made. The flow speed of wind tunnel (usually § mfs] |s kepl constant
‘while the sensor Is rotated sround Iis vertical axlt. The resubs of cafibration ate reported in the table below.

Air spund O e Etror ukez)
wh Sagrea ) Dugree 19 Dogres ) . Depige My, &
2.000 ¢ [] Lotk
45,000 a - 2

U5y
Xl

an.oni 2 L
439 135.000 i -2
180.000 180
225000 n7 R
270000 s G’ a
£15.000 a18 > 3 0.74

Remark:
‘e
*Ditection ol standard

* Dwection of Unit Undet Callbration

Certlficate Numbet

Q-012-88

Page 2 of 222088

MEASUREMENT ACSULTS *

The wind divection tensar wat ealibrated 1gainst standard tctary ancoder by comparison methsd. During ealbration, the measurement wib <arrlad oul at 45
Intervals in clockwiss and countarclotkwlse direclions after offzet adjustrment has been made. The Dow speed of wind tunne! iwsually S m/a) s keat constant
‘while the semsor I3 rotaled around its vertlcal an's. 1ha results ol calibration and associated measurement unte 2inties 31e reported in the tabie below.

Altipasd 1% 0% Erroe
s Orgree (¥ Cegrea fty Dagrer ') R mlfr)\\ <
0000 a

B ‘\sh‘.\c_{i'

45,000 a3 oA
R0.000 EL o]
45 135000 FEE} (31}
150.000 17 ora
225.000 127? oT4
270,000 2 LR
315,000 517 074
Aemark 4
* =1
L
“ buection of nandard <
" Dirwstion of Lot Liner £atbeation
o
o §

**3[nd ol nﬂlcﬂnnLcri\hrltlun“'
b B
ol
A, DEET .




NAC Accredived cofbvotion laboratory

JIRANATEE ASSQCIATES COLLTD. ISG/EC 17025:2017
NSCTrSeTs 3025
Franaes Asscintes Lo 16 CALIBRATION 8357
G415, 6113518
Felthkaem 7,742, Rd Waltk s, Bengkotyal Alr speed measurement loborctary
= nd) Calibratlon serder depertment.
Certificate Number
Virslle. wave fran C013-56
Page 1 0f 7 Prces
MEASUREMENT (TEM :Cupanemomeler Calibratian procedure;
MANUFACTURER Novalns The cup enemtometsr was coibrated cyoinst
WODILYPE  Sensor: WE02F Standord air velocity tronsdurer SNBSS
Tata logger: 110-WS 250L-D ond o aube with presiion gifessytia afevsure
SENIAL NUMBER © Sansor WSD-014 weler model: BP0 tn anclgse teibagsiion cf
' Dala logger AS189 Eiffeltype wind tunsel with ot eross test
e lorsen 4ection oren, The WI-CE-0Q7, Pased or (EC 61400-
10 NUBER + RYG_F30531 373, Wind enetay gensradi ybiems ~ ot 12-
CONDITION AS-RECEIVED  Used hem 1 Fower pedomonce Weawrements of
TUSTEWER LS ooty rap (Thind) o, 4. elecrcity prodicig wid ko, Morch 2017
104 4 R 1 was " N e
Kbat Suan Luang, Bangkak 10250 Thalland, [
Feronilty,_
RECEIVED DATE 116Jan 2013 s cersici vt a aceobiny of e
MEASURERAENT GATE 118 1an 2023 e Eni ta recognired the nationdl
1SS0 DATE e 1o MORAEELE and 1o reatization of the Internotional
+30 40 ( — Siitem of uni f5H theough the KiMT (atianot
:rif.rmmy institute of Thationd) wia Certificate
ENVIAONMENTAL CONDITIONS: cALmber: MW.052.31 and rws00ds-07
Amblent concitlon In the labsazatary are as follow: s
Temperature 1230£10 © o, Uncertalaty of Measurements
Ablathoe Kumidity :550£15.0 XeH =) The reported uncertainty of measurement s
Aunospheric Preisare +1010¢ 10 Pa PN basrd on the srandard ungedwinly muttiplied by o

[y covcrage Jactat k=1, Which for b aarmat
= distifbution carrespands b coveroge probablity

; oy
PLACE OF CALIBRATION + Eiffel-type wind tunnel of Nranates Assocplés Co, Ltd. of appraletclely S5K. The stondard uncesteluty
e NN has been determined I secordance with the GUM
\5. “Evatuation of measurement
CALIBRATION CONDITIONS Wndunnd crovcagDin aiY 50 o f:;“f:;"": Voe expresslon of uncestainty In
Win direetion ffﬁuul‘l‘l':’% 0w
ciamene of mw__l‘iptj - mm
Blockagq Tithy ‘i[f"‘c, ot 211 H
A
3
Preconditioning 124 bours at gpblent conditicns.
Measurement Condition k‘l\'l};l‘mu: values during measunement are (23.1) °C, [44.5) KAM and {3018.3) bPa,
s

TABULATION Of RESULTS £ )
The table oo next page give tthelwrdialu:L

Callbeatnd by &}
B Mr, Sorawht Thachil Mr. Parimya Bocncharoen

o Miuli\mg’n}n{‘ il Collbrstion Depanment Managet
© \{(\) e

o,
Ram:

! ﬁ},.«h..m.nfuuwwmml

2 rofectind crazs-section wrea of the tested object ockuda meurting pipe
2 Dlaméter o mounting pipe

*tato’a’

hel R !

[T eI

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REFRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRORAUCTIGN HAS BEEN OSTAINED
N WRITING FROM THE LABORATORY

63/14-15,63/36-34, S0l Pelchkasem?,7/1, Peichhasem RAd,
Watthapra, Banghohyei, Benghok 10600 Thoiland. =S
TTel: (66) B2-86B0B12€13 Fox: (66) 02-84BDBAD www.Jionaler.com

CERTIFICATE OF CALIBRATION

Certifleate No.: CL-O06-68

Page 1012

Equipment Name: Data Logger with Temperature

Sensor
Manufacturer; Novalyns
Model: 110-WS-250L-D
Setlal No.: AGTED
ID No.: RYG_FS0531
Customer Recelved date; 16 Jan 2023
Name: ALS laboratory grotp (Thaltand) Co,, Lid, Calibration date: 18 Jan 2023
Addrass: 104 Pratthanakan 40, Phatthanakan Rd., fssue date: 20 Jan 2023
Khwaeng Suan Lyang, Khet Suan Luang, Bangkok
10250 Thalland.
Referenca Used During Caltbration Colldration Conditien
1.5tandard Temperature Probe Model: STS-100 AS00, Tempersidre: (2323)°C
Seripl No.: 667882-09, Duc date: 23 Mar 2023 Rolative Humldity: (85415)%
2.DIgha! Temperature Indlcator Model; DTI-1000-A MK
I, Serlal No.: 671407-00591 Due date: 22 July 2023
Callbration Procadure Traceabllity
The temperature calibration was done by In-Housa The T results are to the
calibration method as WI-CL-001 according 1o internalional system of units (S through National

RSN

methed with

indicator and standerd temperature probe.
temperature scale use was based on IT5-90,

d digital temperature

The

Institute of Metrology Thaitand (NIMT) Certiticale
number TT-0034-22, Certificate number: ER-0D92-
22

Calibrated by jpprwed Slgnatony: ..
DO Mr. Sorawlt Thachaled | r. ya Bogngharoen
& Miss Jitiraporn Ledsomphol Calibration Depantment Manager

THIS CERTIFICATE MAY NOT BE REPROCEDUCED CXCEPT IN FULL UNLESS PERMISSION FOR REPACDUCTION HAS
BCCN GDTAINCO [N WRITIND FROM THC LABORATORY,

Certificate Number

CL-013-66

Page 202 Pagst

MEASUREMENT RESULTS *

The cup aremometer, Unit Under Calibration [UUC} was exerche ak 10 més for § minutes prior 1o ealibration being performed, The stondord alr veloelty 0.5 m/s
t0 5 mifs wos caktulated by a standard wir velocity iransduter and above 5 m/s to 30 m/s was talculsted by @ pict tube with precivlon differeatial pressure
meter which wat Installed 49 mem and 300 mm re1pactively sway from wind wnnel nonle, UUE was tnstalied ot conter of the tast section, The calibration was
carrled out under both riring ard fafling air velocity in the fange of 1./5 1o 16 mfs at talibravan Interval of 3 mys, The results of calibratlon.apd assosiated
messurement uncertalndles are reported In the table Selaw,

=

. Y
[ Temg. wind funnel Tamp. room [ A 1y
i ro i) (st 5 e
0583 2156 2370 o7 E N W
2021 2174 07 I ity
3044 2150 amn 28 \;’o:u
118 082 2270 38 a18
562 2350 210 49 018
590 2183 . 58 @ ‘\\ 018
7.08 2350 nzw 69 o1
818 288 2270 80 o18
5.1 2350 270 2 19
1008 2366 270 10 025
115 2an 070 10 o1
1214 165 2270 120 o0
nu FLEH FER w2 @ ;) 025
115 150 a1 us W& a7
1513 #30 270 153, o
1623 2.0 2.0 AN 013

Vot 2N (&

*veloalty of standand
"yiloctty of Lnlr Undes Caliastion

ook place:

PHOTO OF CALIBRATION SET-UP

Calibration set-up of the cup anemometer calitration I the wind tupnel of Hiranatee Assaciites Co., Lid, The cup x"emometer shown may di¥er from the
calibtated one. Remark: The proportion of the set- up Is nal Lrue ta scale dut 1a [Maglng ceométry,

1 Lo '
***tnd of Certllicate of Gattrmtion®

ity
A=

J 63/14-15,67/35-36, Sol Pelchhusem?,7/t, Pelchhasem Rd,
Wallhapra, Bangkohyal, Banghch 10600 Thelland. ,f,—j\}‘\,}’

Tel: {66) D2-B4BOB12H 13 Fex: (66) U2-BSBOBSD www.jiransiee.com
Certificate No.; CLOCE-66
Pago 2 of 2

Rosullof Calbration:: & Without Adjustment O With Adjustrent
Callbration Bange: 20-40°C

Eunctlon:
This was with

sansor Model: HMPSO $/N: T0210801.

Dimanslan : Dlameter 12 mm. Length 80 mm.

Immetslon Standard Jil

Cogth Roading Reading Error

{mm) a ey e re
80 20067 198 0.3 0,089
60 25,058 248 0.5 0.099
80 30052 295 0.6 0,093
60 35047 345 05 0.09%
80 40,038 39.3 07 £.099

UUCH; Unit Under Calibration
“The reported expanded uncertalnty Is based on standerd vncertalnty multiplied by B coverage factor k=2 providing a level of
confdence of approximately 95%

% End of Certificata &




63/14-15,67/36-36, Soi Petchkasem?,7/1, Pelchkasem Rd,
Walthapra, BanghkolyalBanghok 10400 Thailand.
lm‘me}gmm Tol: (6&) 02-8680812413 Fax: (66) 02-8680860 wwwjranates.com

CERTIFICATE OF CALIBRATION

Colibrallon Mo. : AH-06012023
Fege | of 1 Pages

Measurement Hem : Relalive humldily with dela logger

Manufaclurar + Novalynx

ModeWType : 110-Ws-250L-0

Suerlal Number t ABTRG

10 No. : BYG_F30531

Customer : ALS laborstory group (Thalland) Co., Lid.

: 104 Phslthenahon 40, Phatthenckan Rd. Khweeng Suaiy Luang, Khet Buan Luang, Bsnghok
10260 Thalland.

enviranmentnl Condillon:
The mesauiement waa enirlzd oul In on embienl lemperalure of {2822)°C, and rolalive humldity of (501151%.

Meazurement Method:

Unlt Under Calibration (UUGC) was callbraled by camperlesn method with stendard thermo hygrometer In the humidlty gen-
erelor chember to delerming the mrrors,

Traceabilly:

Thia Inatrument wes callbraled using atandard equipment whoss scouracy la Unezabllly lhrough Mational inslliule of
ond Ti gy 1o Lhe syalem of unlls {S)) vis MGS Crlibralion, Ine. Certifieate number:

20314-101. Dun dals: Mer 14, 2023.

Megayramen! Data :Jan 18, 2023
lssueg Date : Jan 20, 2023

Measurement Ansults:

Thias equipment wan connecled with Indoor afr guality probe end Displayed (UR) en display, Model: HMRGSD, Serlal num-
ber: TOZ1QPO01.

Catibretion was pedormed In tha rangs of 20%AH to BOWRH

The resuita of callbralion are roparted n (sble below.

Determined Blandart pawdingh UL myearg Error Uncarisinty
BRH) {%HH) ((RH) (%RH) HURH)
20 2003 18.0 -2.0 0.51
50 5024 47.8 0.61
a0 80.1¢ 773 28 051

4

4

Parformed by
O Mr. Sorawt Thaghatad
& Mies Jittroporn Lertsamphol

Approved Bignslony; ..-.

Mr, Porinya Booncharoen.
Calibrelion Deportmenl Mansgsr

JIRASALL as:ik 1aTrs 0 17,
—

THIS CALIBRATION REPORT MAY NOT BE REPACCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPACDUC-
TION HAS BOCH OBTAINED [N WNITING FROM THE LABDRATORY,

Lenificate Number

CLoN-56

Paged o2 Pages

MEASUREMENT RESULTS

The tup anemometer, Uiz tnder Caliration (UUC) he at 10 mfs tor & minules ‘eing perfomed. The standard air veloctty 0.5 mfs
05 mfs waz calevlated by a standard air welady wansducer and sbove 5 mfs to 30 m/s was cakulated by @ pllal Lube with precision 4 Herentlal pressure
meterwhich was Installed 40 mm and 300 mm. respectively awdy from wind lunnel nogae, LG was 1nstalled 31 center of the test sectlon, The eallbration way
cartied gul under both rising and falling alv vrdoelty in the cange of 4 m/s ta 16 m/a at caibralion [ntarval of 1 m/s. The results of caltbration -nd agoelated
mesturement uacertalntier are reported In she table below.

1

Temp. wing unnel Temp.7oom e

I'cl ra Imfg-. ©

24T .10

H.AD w10

BM M0

.40 .10

2391 430

2410 .10 ~ .

2% 440 .

2405 FOEE)

nm 248

2292 2430

1180 ErR)

1380 4

380 A0

237 .10

2378 .10

2176 24.10

Remark:
M y tou

*upiocHy of wlendard
"velocity of Unh Under Calbration

PHOTE OF CALIBRATION SET-U#

Cafibratian set-up of the cup avemometer calibration n the wind tumel of litshater Atsocates Co., (1d. The cup anEmometer shown may difar fram the
caligrated ane. Remark: The propertion of the ses up ls not true §

***fnd cf Las tign® "

NKANATE ASSOCIATES €., LTI,

§ REVIDV BY

NAC Agcredited coifbrption labararery " LEPROVEDEY . ‘#—5&7
JIRANATEE ASSOCIATES CaLTIN 8O/1EC 17025:3037 i
NSC-TISHTIS 17025 ] lD}S 1’1#
ux Agsociezes Lokt CALBRATION 0367 2.5
83734-15, E7/15-36
FetcPRasem 7,171, R viathazra, Banghabyal, Alr speed measurement loboratory
Bangkak 10600 Mhailand) Callbration services deparimeat.
Tal «HEDACKON1Z Cartificale Number

okl u: +EEBEIFS]
Emal jrac-calbration@iirangiee.com
Wb Ltz wenw [ranatea ram CL-021-B6

CERTIFICATE OF CALIBRATION

Pagelof2 Paget

TEM : Zalibrotian procedure: f\i
. The cup onemameter wal colisroled agoinst
HL
m‘;‘fmlu‘;“n . S;Tr;lmF Storaard alr velochy tronsducer mod WI\D
" ats logger: HIGWE-2518 o piat Lube with precision ifersatiol prrsure
SERLAL KUMEER ssomary” meter madet: BM500 I 6 chise tritsection of

Effel-type wind tunricl with 500"’ cross test

Ouia logger: AS376 section oreo. The WI-E1°DG7 bused o6l {£C 61400
1D RUMBER 1RYG_FS0434 13-4, Wind energy generation syftens = pere 12-
CONDITION AS-RECEIVED: SUredieem 1 Power performance  measwements of
CUSTOMER +ALS labaratory group {Thalland) Co. Lt elecrrictoy producing wind turbines, Morch 2017
104 Phatthangkan 4D, Phazthanakan R, Kkwaeng Suan Wing.  way a;ra‘mamhbmmngurdenm
Khet $uan Luang, Bangkok 10250 Thalknd. {
Froceat .
Ths rzmrnm pmvldcsu ocrablliy of The
RECENVEC DATE 127 /an 2023 iegsuremgnt 1o recogaised the nationol
MEASUREMENT DATE OFeb 1023 standandsiond ta realizotian of the International
1S3UE DATE 1 10Feh 2024

system of units (S} thraugh the NIMT (Nctiong)
etrology instizute of Tholfong) wia Certifesie

ENVIRONMENTAL CONDITIONS: fmbes: MW-0052-21 pnd MAW-D066-22

Intha v Tollow:
Temperatule 1210430 e Uriertalaty of Megsurgmeat!
Relathvt Humidiry :1550£15.0 RAH The sepored uncerainty of measurement is
Mimospherk Pressure 11010410 ' Dbosed an the stondavd uncesialnty muktiplied by
corecrage foctas k=2, Which for o ormal
distribution carrespands fo o coverage probability
appraximately S5%. The standard uncerfalnty
FLACE OF CALIDRATION Filfbtype vind tuanel of aales Assadates Co, 1. et acensonce i she GLre
v “Evoluation of meaturement
L , dota- Gulde fo the expression of uncertainty in
CAUBRATION CONCITIONS * windrunniel :msmgﬂlng area 200 wm asurement
N J
Win direction froeil afea 100 o
Slameter of moiting pipe’ - mm
Hlochage, mlooi test ofject! ol bl
Yoy
N
Pracondiioning = 24 houn ot :mblem onditions.

Measurement Conditlan e values durlng measurement pre {24,1) '€, {A7.6) %RH 3nd {1014.7) hPa.

/W
M. Parinya Bgoncharoen
Calibratian Depsriment Manager

TABULATION OF RESULTS: %
The bl on et page e the e

albratedby: b
Bt Sorawit Shachdlad "~
OIMiss Sirtrapom | umomphnl

Appravad signatory:

JKANATE ASDCLATES €O, 470,

’Nnuh uunrglunlui ot wird tumnet

2 prpjecled crusivduction Beea of the tested okieed nchde moymiing Flpe
'oumumhu\u

*matio’1o

YHIS CERTIFICATE OF CALIBRATION MAY NOT BE REPROGUCED EXCEPT IN FULL UNLESS PERMISSICN FOR REPRODUCTION HAS BEER OBTAINED
IN WRITING FROM THE LABORATORY

A(: Atcredited colbration kabo vy

HRERANATEL ASSOCIATES COLETL ISOAEC 170252017
NSC-TISHTS 1 7025
Eraratee Axsocates Ca,trd CAUBRATION 0367
£U13, G236
Pezchipem 4,771, A watthaprs, Eanghokya. A speed miessurement laborotory i
Pangrok 1060 [T arandH Colitrotlon services dopartment.
Tul: +£8088R08 2 Cantilcate Number
+EUEGIAENS)
jric-cakbeation Bilrsrates com
14 o a2t e oen Q01556

CERTIFICATE OF CALIBRATION

Page 3 of 2 Pages

MEASURIMENT ITEM + Wind Directicn Senser tr:e‘-hwn‘ﬂn:sndrw:’:dure ; »
MANUFACTURER +dovatyme ection sentor was cabrled agalny
MODEL/TYPE + Senson WS-02F Standond Ratary Encoder, model Frovy

a‘,

" DAO4-P3-5-U0in an cloe af Efet-
SERAL HUMBER Ola logger: ZIDWS 2518 Iype wind tunme! with 860 £’ ross. st tectian

i semson creo. The WI-CL-00B bésed on /EC 61400-12-1,
Dats logger: ASI75

Wind energy gengtation systems. = Fort 12-1:
D NLIMEER + RYG_FS0414 Power performance meairements of electeicity
CONDITION AS-RECIIVED + Used llem producing wind turbines, Match 2817 was vied 03
CUSTOMER = ALS laboratory group (Thallaed) Co, Lid. o mﬂbmm pu!n‘r!lne -
104 Phatthangkan 40, Phatthsnakan Re, Khwraeng Suan Luang, et I
Khet Suan Lusng, Bangkok 10250 Thalland, Triiwo! <
Ths rertfinte wwm @ rmgnl.-llnrycj The
RECEIVED DATE £1718n 2023 imensuremept £ recognired the nationa!
MEASUREMENT DATE +10 Feb 223 siahdatdh, and to realizgtion of the intemstional
186E DATE 110 Feb 2029 systen ofiilts (S through the NIMT fWaiov.al
Merrology Snstitute of Tholiane] vie Conificate:
ENVIRONMENTAL CONGITIONS: B npmhict: PA 004322
::nmhl;::t“:“s\r:dwnnln!hellbarzlnrvlrenlan:;d: . '-: R I R — ‘
| Pee Ty : The separied uncertointy of measarement is
Relathva Humidioy 15502150 *3H PR based o the standard uncermainty muttiphcd by @
Kimospherkc Pressure :1010£10 hba { E coveroge foctor kw3, Which or o normet
o distribution camespands 166 coverage probailty
STt of 855, The i
PLACE 1F CALIBRATION + Eilfel-type wind tunne| of Jitanazes Assaciates Co., Ltd. ha: dk ingd i aceordance
! “tvolugtion of measurement
: date - Gulde To the cxpression of uncertointy in
CALIBAATION CONDITION 1 Wind tunnel :rmnmion e’ 800 o’ aeasarement'
Win dlrection frantal area’ i * 129 em’
Dlameter of motinting oioe. . mm
L [ELER ]

Praconditioning
Measuramant Candition

he mverage values during measurement are (24 01°C, [49.0) KRH and (1014.1) hPa.

G

M. Farinya Boohtharoen
Calibration Depanment Marager

TABULATION OF RESULTS:
The able oh hext p:zex\nmnmuwwﬂhm

Callbrated by S
@M Sargwnt Thachalad

approved Kignatory:

JIRANATE ASSOCIATES €0., 11,

‘a?hl- mmnmmmmn el
! sreaclihe tested

7 pama s of mourting pipe

*nio 1ot

THIS CERTIFICATE OF CALIBRATION MAY ROT BE REPRODIICED EXCEFT IN FULL UNLESS PERMISSICH FOR REPRODUCTION HAS BEEN OBTAINED
14 WRITING FROM THE LABCRATORY



Pace 2ol T Pages

MEASURTMENT RESLLTS

Cenificate Number

CL-018-66

The wind diret1/6n 12nsor was calibrated agalnst standard ratacy encoder by comparison method, Buring celibration, the messurement was tamrled oyt at 25°

Interva’s In clociowlse and eounterclockwise directions after offset ddpustment hag been made. The faw speed oi wind tunnel {usually 5 m/s] is ket ecascant

while the sensor I rotated arsund its venleal iods. The rewuits of <alivaticn and ssodated Inthe table below.
Alr speed ' 11 Erroe U
iy
mh Degres [7) Deerex [Y) Oegrea ) 3em 5%,
0000 ] ] se\_)
5000 4 - u;a_p
20.000 87 3 a.sa
v
X 3 X
459 125001 JEH 958
180.000 178 «, 6
225000 21 N om
270.09L m [[£13
315.000 318 (S]]
Remark:
* Llbrtion resits

* pireewon of runcard
" Deection of Undt Undev Calibratiod,

Pogaal 2 Pages

MEASUREMERT RESULTS "

Certificate Numbet

CL18-66

Accredited coilbrotion faboratory
ISCHIEC 170253097
NSC-TISHTIS 12028
CAUBRATION 0367

JTIRANATEE ASSOCIATER COLLT I

branazee Asseclater Ca 1
£371415, 6773536

Finghona £ )

KOWTWRY L

OVED LY .

Petcriasem 7.4, R Wathaorn, Bingt sk, At speed measwement laboratory
Binghok 1ODITFITand] Callation services department.
v.nwwusamu o Carzificsin Number
Pk e: +GGAEIIT.
Cmll Jeac-calbration Bennates om
Wb pown Jeanatee eom 01966
Pazetofabapes
MEASUREMENT (TEM s Cup anemometer Calibratlan proceduie: 4
MANUFACTURER, : Kovalyt The cup cnemometer was cokibebled apeinsl
MOBELTYFE . Sentor WAIIF Stondand e veloity transdurer mndeP- 845522
Dtn logyen: 200. WS- 2518 and pitat tube with preciion differeptiol ppassure
omger meter model: DEAZSI0 o on g tesh-section of
SERIAL NUMBER +Serwney-
e N Eiffelaype wind runntl with 800'gm”, cross teit
Pata logger 45374 seition oer, The WI-CL-002 busey oA 1EC §1460-
::mml;:»mcmn m”“;‘ll‘:“ﬂ 121, Wind energy generatlan spifems - Part 12-
lsed llem I Pawer w,rcrmvn:z Themurements  of
CUSTOMER + ALS laborstory group (Thailand) Co, 112, e, ex. March 2037
104 Bhartharskan 40, Phatthanzkan A, Krwaeng Suan Lang.  wey u,.,,“,hm,,, deline.
Khet Suan tueng. Bangkok 10250 Thatlanc. o
LCEIVED DATE \22mn 20 Tols cenifeate priwidet o traceabiy of The
. mgasurfmrnl to recognlaed the notignol
MEASURERCENT DATE H10Feb 2023 Stordords, nd to sealisation of the intetnational
{SHUE DATE :10Feb023 Systernof unlts {51 through the NIEAT {Nationol
ERVIRGNMENTAL CONDITIENS: Hetrloge natiute of thaland) v Cerifte
i - Rmber: MU-DU52-21 and IW-0065-22
Ambient candition in the Lboratony are ay followr:
Temperalire 1710130 € Uncestainry of Meawrement:
Relative Humidity 186041580 %AH The reporied unceripiniy of measuretient
Atmeinheric Presiure 11010410 hPa basedon the standard uncertainty muliplied by &

FLAZE OF CALIBRATION

:mmpt[m‘!al k=2, Which for o novmel

pravatitty
cfoppraieactely 95%, Th standerd ancertainty
has been detetrained in cecondonce with the GUM

“Trolvation of measurement
& e to ;

. S ey :
CALIBRATION CONDITIONS $Wind ture croswseiton aiea W e emert

Win direction Irootal sféw’ FEURT

Dismeter of molsting pipe’ . mm

mxkumzmnmcb]en‘ [ TR

Presenditoning +28 haurt 3t smblent conditions.

TABULATION OF RESULTS:
Thetable

calbratedty: <L

(23,51, [42.7y%RH and [1010.30hPa.

Ao K~

Z W, Sorawh: Thachialad

JTKANATE ASSOCLATES COL,LTD,

ol thi wing hunnel
¥ pioleced Lrovi-section arep of the tested cbject Inchice mourTing bipe
? plamyter of moumting pipe

e Trat

Mr. Parlnya Booncharoen
Calibvation Depsrtment Manager

The up anememeter, Unit Under Calibration {LILG) was exerdist at 10 m/s for 5 minutes prior 10 calibration bring periarmed. The standard ak vefoclip 05 mvis
65 mfL was cakulatrd by 4 standard air velocity wansducer ard above § mfi L0 30 m/s was calculzted by & pltal tube with precdian difecential aressuce
meter which was instalied 40 mm and 200 mm resprctively away froen wind tunael nozile, WUC was Instatied at center of the test tection. The calbeaton was

[
measurement unceralailes are reporied in the table below,

ed pul under both sishng and falling alr welocity In the tange of 1 m/s Lo 16 m/s #1

ration [alenal of | mA The resuhis ol cabibratlon and assoclated

Ved Temp, wind tunnel Temp roam =
imds) [x4] ') imi1)
G381 352 2350 [
2039 .46 350 1k
2.040 2150 150 s
414 256 150 19

500 1 150 48

558 2156 2350 sa

7.05 2326 2350 &9

815 2350 2150 k2]

508 2230 2350 [t

1009 2350 .80 99

014 nn nso 1o 7
1213 2136 ase 1.0

1318 nn 250 zo 2
.26 1 150 e T
1511 530 ns0 ey

6.8 212 2550 e

Remark:

“Velocry of standard
" velachy af Unit Under Calibeation

PHGTO OF CALIDRATION S{T-UP

Calitration set-p of the cup snemomater callbration In the
carlbrated orie, Remark: The proportion of the set- up's not &

*YEnd of MGinmim---

IIRAKATY ASSGLIATES 00, Litr,

-
toscaladue to

en-Asssciaigs Co., Lid. The cup anemometer shown may ditter from the
aging geometry,

THIS CERTIFICATE DF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTIGON HAS BEEN QETATNED
1N WRITING FAOM THE LARGRATORY

NAC

FRANATEF ASSOCIATES 120

Accredited callbretion loborofory
SOAEC T7025:2047
NSC-TISITIS 17025
CAUBRATION 0267

hrvllulnwl:ﬂfu.l.ld

AT, 6115 1E

e saken 2171, Wbage, B,
Banghod 30600 [Thailand )

Tel SLONACR 1

Wcbile; +LERE1TS T

Lorsd & i -coLbation@yranates.com

Wb Lte www Jlransiee tom

Alr ypeed measweement kaboratory
Calibrotian services department.

Cartificate Number

CL-017-66

CERTIFICATE OF CALIBRATION

Page 1of2 Page

MEASUREMENT ITEM : Wind Direction Sensar
MANUFACTURER Hawalynx
MODEUTYPE 1 SERSDe WH-DIF
Dala lagget: 100-95-2500
SERIAL NUMBER £ Seniof -
Dats logeess ASIM
IDNUMBER RYG_FS0412
CONDITICH AS-RECEIVED :Usedem
CUSTOMER : ALS laboratery proup {Thattand] o, Lid.
Khet Suan Luang. Bangkak 10250 Thadand.
WECEIVED GATE 127N 2023
MEASUREMINT DATE
ISSUE DATE
ENVIRGNMENTAL CORIATIONS:
Ambilent tondition In the laboratory are o follow: .
Temperature 113030 t .
Relative Humlgiby 15554150 HRH
Atmasphesic Pressure +3010¢ 30 hba
PLACE OF CALBRATION : Yo tunnctof iranate Atsocia
CALBRATION CONDITION + Wind tunnel croas- mﬁm aree’. 00 !
Win direction froatalarea®- e ] '
Dlameterof mounting oine!
lock
Frecanditianing
Messurement Condition

TABULATION OF RESULTS: °.
page give the

Calibrated by
=4

Mr. Socawil Thachatad
Cm nw:m,wm L‘:?mn\u\ﬁd

JIKANATE ASSGLIATES CQL,LTD.

INIDJ&nmbmlmnn of Tt witd tuerel
of the uwd ing pipe

* B of mounting v
*raetio?

Appived skpratory:

Cakibration procedure: -
The wind direxfion sensar was mmmgq ownu
Standord Retary Encoder, mudak,
OMO4-PI-5-L01n on clase tertection qf m’:#
b wind tunnel witk 900 ¢m’ @osa text seition
area. The WHCI-DO8 bawd on IEC 2400-17-7,
Wind eoegy penovtion Sptems - fart 12-%:
Power performance memsurirehts of eiecircity
rodueing wind (urlines, March 3017 was Used o1
a eallbeotian guideline. .,

Luarg.

T centificate provides @ irateatutty of the
micasinement 16 tecognised the naianal
stomdards, ahd torealiration of the intemotioast
-, system afamits (3] through the MIMAT {Narlono!
*, . - Metrokagy Intiture of Thalkand) via Crrilficnic
b DA -0043-22

Uncertobnty of Measurement:

The regorted uncertalnty of measurement fs
Based o1 the stondord unceriointy mutiphed by 6
toweroge factor ke2, Which for a normol
dugtribution corre sponds 1a o covrroge probability
of opproximately $5%. The tangord unccrtointy
has been detecmined in oceacdance with the GUM
“Evaloation of mrasutement

data - Gulde T the expression of uncertunty in
measperement’

i

Mz, Parinya Rooncharoen
Calibratian Cepariment Manage

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

IN WRITING FROM THE LABORATORY



Cerficate Nusiber

LL017-56

Page2of 2 Pages

MEASUREMENT RESULTS ¥

The wind direction sensor way calibrated against standard ratary encoder by compartsan method . During calibratien, the messurement was carried out 3t 457
intervals I clockwise #nd countertlockwise directions. stter offset adjusiment has been made. The Now speed of wind tunnel fusually 5 mfs) &5 kept canstant

while thee $£n30¢ i rotated #round 148 venical axk, The resuits of and wssociared Inthe
Al gped D' B Enmor Ui,
/F-\\ &
mis Cegree (Y] Degrea {7} Degree [7) . Deprel)Sy &
0.000 [ o L\s:sé\_«’ ”
as0m a + S 058
50,000 &7 A N, ATh
135001 2 3 X
498 § !
180,000 ] < L)
225.000 7] [ Y
20000 W osa
315.000 510 058
Remark;
! tarection of standard
* Gerection of Uit Under Cabratian i

] &JE
NACEY
SIRANATE .q{i_u‘mﬁ'!gg}: D,

*"End MC:H?- ‘{\}ﬂt &klbrnlm"’
i

L

Stopwatch Calibration Tast Raport

Catlbration Dals : 3 Jan2d Next Cal. Data:  30.Jul 24
Baromalric Prassure {(mmHg) : 754 Tampérature (vC} g
Reletive Humidity (%) © 53.0
Reference Stopwatch Data Console Control Meter Data
Stepwateh 1D Ne. & RYG_F30540 Dry Gas Mater Ne. : BHK_F50527
Model : Faos Modei ; RC-572-Y
Serial N : E18051 Serial No, 1508053
Calibration Date 9 Dec 22
Certificate No. ; E-2008018
Run No. | Tima Actual {m:sz:ma} | Time Reading {m:ss} Diff, {ma) i, (min}
1 5:00.03 §:00 3 0.00005
z 5:00:09 5:00 ) 0.00032
Ed 5:00:09 £00 9 0.00045
4 5:00:11 500 " 0.00048
5 50005 5:00 5 0.00008
6 500.06 500 & 0.00010
7 6.00:06 £:00 g 0.00010
] £.00:08 5:00 3 0.00013
9 £:00.09 5:00 El 0.00015
10 5:.00:07 S:00 7 ooomz
Averags 0.00012
sD 0.00004

librate by : Solst s v phised Appraved by | '
Calibrate by Solsit Fha r pp "

Mr. Saksh Phalsanphigut Mr.Natthapel Jiengwareewong

RYG Field Service Scientlst {4) RYG Figld Servics Specialist (1)
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DIGITAL TEMPERATURE CALIBRATION DATA SHEET
Calibralion Date : 31 Jan 24 Amblenl Temperature (G} a7
Calibration shesl No. : C-310124-BKK_FS0527 Ralativa Humldity (%] : 5
Digital Temperaturs 1D:  BKK_FS082T Raforance Tamparatite ID BKK_FS1144
Setlal No. ¢ Beral No. r 201000008012
Modol: XC-672:¥ Modal; DiglaotrGC-T-MS
Naxt Calibiale : 14 Aug 24
Looatlon Reforance .Tclmpem!un Digital Te.rgpemua € :;o’ WPE Pasa i Fal
Slack o o 0 3
25 25 [ £
L) 50 a 3
100 100 [ )
50 150 o )
200 200 1] =3
250 260 1] 3
300 300 a £
500 601 ) =3
Probe 100 101 1 Ex]
120 121 1 £
140 141 1 £
Cran 10K m * £
120 124 - 3
130 142 - =3
Filler 100 102 2 £
120 21 il P2
140 141 1 1
Exit ] 1 1 3
hol 2 -1 £3
20 20 0 ]
Motet 0 1 +1 2]
25 24 =1 3
) 2 2 )
AUX o ] e 2
26 25 [ =
50 E0 o £3
MPE : {Maximum of e 1 Sauauin
Catibrated by : Sa\ 'AS!]" Fhaisnn rrhrses Approved by: 2 E
Mr. Saksit Phalsanphisit { Mr.Matthapel Jiengwareewong)
RYG Flald Sandces Scientist {d) RYG Field Services Speclatist 1

FOPM MO, FOE02T REVISION NO. 2 ISSUEDATE: 182723



PROBE NQZZLE DIAMETER
CALIBRATION DATA SHEET

each ather. each measured the nearast 0.025 mm.

An = Meximum distance betveen any o diameters,

must be < 0.100 mm.

- =0+ D+ Dy 3

Sahsit Phaisan phiss

Cahbrated by

M1, Saksit Phalsanphesut)

Field Scientist {4)

L

Appreved by

Calibration Date : 81Jan24 Wozzle SelID:. : BKK_F80533
Calipration Sheet No. : C-310124-BKK_F50533 Varnior Caliper 10 BKK_F51123
Hozzle Diameter {cm.) Hi-la 0,0, + D73
Nuzzle 1D

D, o, D, Ap 0,

1 0.316 0.2%8 0.316 0002 0317

2 0.480 0.475 0.474 0.008 0476

3 0.835 0835 0.635 0.000 0.635

4 0.791 D782 0751 0.co1 0.791

5 0.850 0952 0.951 0.002 0.951

& 1.088 1.080 1.089 0.009 1.086

7 1.270 1.270 1.270 0.000 1.270

8 1.598 1.800 1508 0.002 1.599

o, o,

Y = Thare different nozzle diamaters al 80 degrees to

pad

MEASUREMENT PLANE

Jellepn Jaogneory

Stopwatch Calibration Test Report

{MrNafthapol  Jiengwarecwong )

Field Specialist (1)

AN Faar oD, - e i

Calibration Date 9Jan24 Next Cal. Date:  2Jul2a
Baromuatric Pressare (mmHg) . 7547 Temperalure (') : 27.2
Refatlva Humidity (%) © 550
Reference Stopwaich Data Console Control Meter Data
Stopwateh 10 No. @ E1806% Dry Gas Meter No. :BKK_F3518
Model : Faos Mode : XC-572-
Sernial No. : - Serial No, : 1604026
Calibration Date : BSep 20
Certificats No. E-2000018
Run No. | Time Actual (mss:ma) | Tima Reading (m:as) Diff. (m3) Diff. {min)
1 50002 500 3 0.00005
2 E00.0% 500 8 0.00013
3 5:00:09 §:00 E 0.00015
4 5:00:11 5:00 1 0.00018
& 5.00:05 5.00 5 0.00008
& 8:00:05 500 & 0.00010
¥ 50006 500 6 0.00010
8 5:00.08 500 8 0.00013
L] 6:00:09 500 9 0.00015
10 6:00.07 500 7 0.00012
Averaga 0.00012
sh 0.00004
Calibrate by: Sosit Phaiwin et Approved by Wﬁ' 1“3”""‘“}

Mr. Saksil Phaisanphisul

RYG Fleld Sendca Sclentist (4)

Mr.Natthape! Jiangwareewang

RYG Field Service Specilist (1)
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DIGITAL TEMPERATURE CALIBRATION DATA SHEET
Callbeatian Dals PJan24 Amblent Temperalate (*C) 22
Calibratian sheet No. : C-000124-BXKK_FS0510 Ralatlen Humidlty (%) : 1]
Digilal Temparatura 1D ; BKK_FEDE1S Relntenss Tomparalura ID RYG_FS0081
Seral No. : 504026 Serial No. @ 2010012518
Maodel ! XC-5T2V Modal Digleen-CC-YTMS
Nowt Calibrale t 13 Nov 24
Location Diala! S wrE Pass/ Fai
‘C C 'c
Stack ) 4 ] 3 Paws
26 26 ] 3 Pass
50 50 ] 13 Pam
100 100 0 23 Pams
160 160 o 23
200 il o 43
260 250 0 13
30 300 o 23
500 600 0 43
Probs 100 100 0 +3
120 120 4 23
140 140 ] 23
DOven 100 L] o 23
120 120 -] 13
140 140 ] £
Flher 100 100 [ £
120 120 o 2
140 140 1] =
Exit 2 o o 3
10 10 a 13
20 20 a 3
Malar ] "] a 13
il 25 o 13
[ A0 [ 23
AUX '3 [ o 23
%6 25 L] 13
50 S0 o 3
MPE of o Taduouls
Sohsit Fhaismn phices L@""’ lnrﬂ‘“’}
Calibrated by ! Appraved by

Hr. Saksit Phalsanphisut

RYS Fletd Service Sclentist (4)

MrMatnapsl Jienguareswong
Ry3 Flela Service Specialist (1)

FORM NQ. FOG-027 REVISIONNO.:2 ISSUE DATE 5 Faba




PROBE NOZZLE

DIAMETER

CALISRATION DATA SHEET

Calibration Dats : 924 Neozzle SexlD. 2 BKK_F50524
Calibralion Shesl No, . C-090124-BKK_F50524 Vemier Caliget 1D.! BRK_FS1122
Nozzle Diameter {cm.) Hi-Lo D, +D, + DY /3
Nozzle 1D #
D, D, D, Ap Dy
1 0.318 0.318 0ms 0.000 0.318
2 0.472 0.474 0.475 D.003 Q.474
3 0632 0835 0.634 0.003 0634
4 D72 0.792 0.792 0.009 Q.7az
B 0952 0.852 0.952 0.000 0952
B .08 1110 1.092 o9 1,098
7 1.256 1.262 1.262 0.005 1,260
] 1601 1.598 1,600 0.003 1.600
Vimere ! o o
B,.D:D;, = There ditferent nozzle diametars at 60 degrees to
ench other, each measured tha nearest 0.025 mm., By
AD = Maximum dlstance betwvean any wo diameters,
must ba £ 0,160 mm.
D,, =D, + Dy + Dy 73
MEASUREMENT PLANE
Sansit Phoisy i phiscs J\l‘ﬂ;}""- 1’7"‘"’"‘"}
Callprated by ., Approved by B

{ Mr. Saksht Phalsanphisul

Frd Field Senace Seientist (4)

{ MrNathapol Jenguareswong §

RYG Flald Service Speciallst (1)

B L T T

Type 5 Pitot Tube Calibration

Date Calibratlon  31-Jan-24 Due Date 32-Jul-24
Pitot ID BKK_FS0532 Inclinemeter ID BKK_F51131
Pitot SN _ Vernler ID RYG_F50539
E“‘ Parameter | Value | Allowable Range Check
hnd al -24 -10" < al<+107 OK
a2 -1.2 -10° < g2 < +10° OK
" B1 -2.0 5" < Bl<4s” oK
ﬁm 2 13 5 < Brers oK
¥ 0.3 - -
w s B 0.2 - -
- Z=Ateny | 0.005 Z 50,125 oK
W=Atan B8 0.003 W £0.031" OK
=T Dt 0310 | 0.188" to 0.375" oK
. A/2Dt 1468 | 1.05% PA/DLs 15 oK
A 0.1 21Dt A< 3Dt oK

Certify that pitot tube/porke meets or exceeds all spacifications,
erferla and/or applicable design features and is hareby assigned a pitet tube
certification fact of 0.84 _ See 40 CFR P4. 60, App. A,EPA Method 2.

Salisit Phaie e et

Callbrated by : Appraved By ;

{ Mr. Saksit Phaisanphlsut ) { ¢r,

atthapol iengwareewong |
RYG Fleld Services Sclentlst (4] RYG Fleld Sarvices Spacialist (1)

Type 5 Pitot Tube Calibration

Date Calibratlon  9-lan-24 Due Date S-Jul-24
Pitot IO BKK_FS50523 Inelinometer IO BKK_F31131
Pitot SN - Vernier ID RYG_FS0535
s Parameter Value Allowable Range Check
= al -0.2 ~10* < al<+10* [s]4
az 24 -10* < o2 < +10 oK
B1 -1.2 -5" < Bl< 45" 0K
p2 -1.5 -5" < B2 < +5* 0K
¥ -1.1 - -
8 0.2 - -
Z=Atany -0.018 Z 50.125" 0K
W=Atan B 0.003 W <0.031" OK
Dt 0.308 0.188" 1 £.375" 0K
Af2Dt 1.494 1.058 PA/DLS 1.5 OK
A 0.92 2.]0ts As3Dt OK

Certify that pltet tube/porbe meets or exceeds all specificatians,
<rieria andfor applicable desfgn features and Is hereby assigned 2 pitot tube
certification fact of 0.84 . See 40 CFR P1, 50, App. A,EPA Method 2.

Saksit Fhaisn pries

anys s Jipety,

{ Mr.Natthapol iengwareewnng |
RYG Field Servites Speciallst {1)

Calibrated by :

[ Mr. Saksit Phalsanphisut }
RYG Field Servicas Scientist (4]

FORM NO.iF 0E-124  REVISION HO: § ISSUE DATE: 25/12/23

FORMNOL:F DE-124  REVISION K0.:0 ISSUE DATE: 25/12/21

ENTECH Calibration Certificate Z&&

W§-‘ g Pt

g
Certificate No: G 570052
Date of issue: 26-Jan-24

Instrument fescriptien ¢ Fue Gas Analyrer

Instrument modal Testo 350 New .
Contral unlt serlal no. D3580098/1121

Instrument serial no. 6258504771121 __m)

I no. or control ne, RYG_FS0562
Manutacturer ¢ Testo SE & CO. KGak E

Pribe descrpion £ - ! vexr o ours 2508
Probe model T -

Probe serial na, T -

Customer name 3 ALS LABQRATORY GROUP (THAILAND) CO., LTD.

104 Phatthanakan 40, Phalthanakan Road, Khwaeng Phatihanakan, Khet Suen Luang
Banghk, 10250 Thaland
Total pages of certificate : 2Pages
Recelving ro. 1 240288
Recelving date. 24-Jare24

of 1 Gas Cali 2.50,10.04,21.02 %vod, Carbon Mongxide BR,14,202,1003 ppm,
Mitrogen [ioxide 30.34,80,95, 201.% ppm, Nitric O«ide 30.01, 151.5, 322.5 ppm,
Sulphur Digde 56,36, 100.8, 6008 ppm)

Customer addross

Condition of UL, i \sed
Ambfent conditfon 1 Allgf the Measurment ware carled cut the stabllized labatary
Temperature: +23 25050
Hurnidity 155+ 15 9RH
Cailbratien place F17h2t sl 47 Yaek 48, T Laks, Bangkok 10210

Callbention procedure no. s This instrumen: was calibrated by companison with Standard gas mixture accerding
to calibration Wark Instruztion no. W1-CL-28-C

The casbeetion certificate expanced incerainty of measirement s stale as the standard uncertainty of moasurent
Mutiplied by Coverage factor k=F, which for @ romal distribution comesponds (0 2 Coverige prodabilly of appeoximetely 9555

This qevtificale 15 appiiod only (o dem wundar test Envronmental condiion.

Thic Caltvabion Certifcate may nov e reporduced otfer than i full axcept with line pamyssiT of e ssung oortary.
Catieation cartificates withaut sigrature and sesl nat valid anc' The rexults ralate oy b the ftams tesiecd/caiibeated.

This chibration certificale documents are iraceddity fo Naliondl STandlrds, wleal realze moasurciicn! Jovovding (o the

international System of Ui (ST,

Date of calliration 26-)an-24

Hr. ¥vianchal Khamdoung
Calibration Technidan

M, Nongluck Wongsettee
Technlcal Manager

Fra-Ce08-C hew 8 Pageiol2 Issurd Date 26/03/16

Entech Industrial Schution Co.Ltd,
17121 Sol Ngamwongwan 47 Yaok 28, Tooneconchone. Laksl. Bannkok 10210 THALAND i, 0-277G-8868 Calb-atlombonteciicoth
Tox ID: Q105536035501 viwewv.cntocheoth




ENTECIH
e T

Calibration Certificate

Certificate No.; G 670052

Standard References  (Table 1)

Standard Certficate No, Vendar Due date
Oygen (02 2.50 % Vol MY Unde 2-Aug-27
Oxygen (02 ) 10.04 % Vol 015321 Hime 18-Nav-26
Quygen (02)21.02 % Vol TE-0041-22 Nemit 10-Feb-27
Carbon monaxde [ CO } 30.14 ppm CH-0040-22 Nemk 14-Febr27
Carbon moncxiga { €0 302 ppm 1915/23 Lnde 16-Jun-25
Carbion monxide { €O ) 1003 ppm 2584721 Uinde 10-5ep-25
Witrogen Dioxide ( NOZ ) 30.34 ppm 270322 Linde 22-Ag-24
Hitrogen Ditodese [ MO ) B0.96 ppm 3240021 Uinde 26324
Ndmogen Diowide ( H02 ) 201.9 ppm 197521 Linde A7dut-25
Nitric Qxdde { NQ ) 3001 ppm CC-0014-23 Nimt. 15-Feb-25
Nitric Oxide { NO ) 151.5 ppm 0i61/23 Linde 22-1an-25
Nitnc Dwide { NO ) 3225 ppra 1974/23 Linde 17-Jul-25
Sulghur Dioxide [ 502 ) 50.35 ppm 2004/23 Linde 17-Jul-25
Sulphr Dlazsda [ 502 ) 100.8 ppm 3507f22 Linde 0-Nov-24
Sulphur Diexdde [ 502 ) 600.8 ppm 2003/23 Linde: 17-Juk-25
Measured room condltions
Temperature H 212 *C Humklty :505 %RH Pressure ! 10134 mbar
Callbration cond(tions
Gas Temperature 23 C Fowrate ! 1,200 mimin G pressure 5 1017.1 mbar
Callbration Results {Without adjustment] (¥able 2)
Standard Mean of Uncertainty
Parameter of Staridard Errar
Vafugs ue )
Q2 {%eVol) 250 246 -0.04 15
0 {Fevol) 1064 9.93 0.1 .20
02 (Vo) .02 59 007 030
Q0 (ppia) B4 80 -0.44 0
€0 (ppm) 02 302 Q 60
€O (ppm) p L1k ] 1005 H 12
HO2 {ppm) 30.34 304 -0.24 a0
NC2 {zpm) BO.3G 812 0.24 B.0
NO2 (ppm) 018 200.8 ER 12
NG {ppm) 30.03 u 099 8.0
NC {ppm) 1515 152 143 20
NG [ppm) 3225 an -L§ 12
502 (ppm} 5036 52 184 60
502 (ppm) 100.8 102 j 6.0
$02 tppm) £00.8 603 22 13

Remark : 1 anoi/met = 1 %vol. 1 pmol/mol = 1 ppm.

End of Report

FI4-CL-09-C Rew 8 Pagr2al2 lasued Dawe 26/03/16

Entech Industrial Sclution Co.ltd,

17121 Bol Nrameongwen 4T Yark 48, Toonrsenshon, Laksl Bunhoh 10240 THAILAND Tel. 0-2770-8888 Culbqtoofantech colh
Tax ID: 0105530035591 vivwweniechoo i

ENTECIH

w ot A

Begn.

Calibration Certificate

Certificate No.: G 570280

Standard References  {Table 1)

Standard Certificate No. Vendor Due date
Oxygen { 02 ) 2.50 % val 1373 Linge 7Ag-eT
Coeygen { 02) 10.04 % ol 06-0153-21 Nimt 18-Nov+26
eygen ( 02 ) 21,02 % Vol 0G-0041-22 Himt 10-Fer2?
Carban menaxide { CO } B0.14 ppm C6-0040-22 Nk 14-Fep-27
Carben mancxide { €O ) 302 ppm 1915£23 binde 16-Jun-25
Carbon moncxdde { €O ) 1003 ppm 2584123 Linde: 10-5ep-25
irogen Dioxide { NO2 ) 30.34 ppm 2703122 Linde 22-Aug-24
Nitrogen Dioxide { NC2 ) 81.32 ppm 3546123 Lnde 14:Jan-26
Hitrogen Dicide ( NO2 ) 201, ppm 1975123 Linde 17 ul-25
Mlitric Cadide { NG 30.01 ppm 0G-0D14-22 itk 13Fed-25
Nitric Onide { NG } 151.5 ppm 0151423 Linde 22-]an-25
Niric Oneicfe { ND') 322.5 ppm 1974/23 Linda 17+Jul-25
Sulphur Digxde { S02 ) 50.36 ppm 2004/23 Unde 17-)ul-25
Sulphur Ploxkde { $02 ) 100.8 ppm 3so0m2 Linde 03-How-24
Sulatur Dixide { SOE ) 5008 ppi’ 2003/23 Linde 17-Jul-25
Measurcd room condlitions
Tempamture H 226 ¢ Humidty 643 %RH Pressure i 10066 mbar
Calibratien conditions.
Gas Tempsrature : 24 °C  Fowrste ; 1,200 m/mm Gaspressure ¢ 1019.2 mbar
= Results {Befor } (Table 2}
Parameter of Standard Standard Heanof Error Uncerealaty
Values uue £3]
02 (Vo) .50 2.44 006 015
02 (%aval) 10.04 952 012 0.20
02 (%Vol) .02 naz 010 030
<0 (ppm) 80.14 80 -0.14 10
£0 (ppm) 302 anl B 50
£ {pom) 1003 lind -2 12
NO2 {ppmi) 30.34 228 7,54 80
NQ2 (ppm) ei.32 734 192 a0
H02 (pp) 2019 1815 -104 12
NG (ppm) 300t 8 201 8.0
NO (ppm) 1515 147 4.5 a0
M) (ppm) s 308 -14.5 12
$02 {ppm) 5035 52 164 &0
502 {ppm) 1008 104 o2 60
502 {ppm) 0.8 599 .18 13
FMACL-09-C Rev§ Fage2efl Istued Date 260216

Entech Indiustrial Scktion Co.ltd,
17 121 5ol Ngamwangwan 47 Yask 48 Toormsongnons. Lnkal, Banekok 10210 THALAND Tc|, O-2779 6368 Calbratortientacr coth
Tax 1D 0105536036581 vewavantech tolh

ENTECIH Calibration Certificate

et i
g
Certificate No: G 670ze0
Date of Issue s 25-Apr-24

Instrument description @ Rue Gas Anaiyzer
Instrument model 3 Tesin 350 New
Control unlt serfal no. = 03580182/1121 )} approveD By f“/}’-—%w
Instrument terlatno. 1 62985049/1121 t
10 no. o control na. 1 RYG_FS0564 T
Mamutacturer : TensSEA Co KGaA e el oare L 22 f fes.
Probe dexcription -
Probe mods] R
Proba serlal no. I
Customer name 1 ALS LABORATORY GROUP {THAILAND) €O ,LTD.
Customer address © 104 Phatihanakan 40, Phatthanakan Road, Kwaeng Phatthanakan, Khet Suan Luang,

Bangkok, 10250 Thaltand
Total pages of cartificate : 3 Pages

Racelving ne. P 261468
Recelving date. i 1l-Aprdq
of 3 1 GsG Oxygen 2.50,10.04,21.02 %vel, Carbon Monoxide B0.14,202,1003 ppm,

Hitrogen Cioxkfe 30.34,80.96, 201.5 ppm, Nitric Chdde 30,01, 151.5, 322.5 pam,
Sutphur Dioxdde 50,36, 100,8, 600.8 ppm)

Condition of UUC. i Used
Ambisnt cendition 1 All of the Measurment ware caried out the ssabllized labotary
Tempereture 123 5°C
Humldity 1552 15 %RH
Callbration place fooin2Lsel 147 Yaek 48, Laksl, Bangtok 10210 THAILAND
= aoG THs was calibrated by with Standard gas mixture according

to callbration Work Instruction na. WI-CL-28-C

The calibraltion cerfitats expanted wicertainly o iRdasurement is stated 2y the standard vicertamnly of measurent
Mudtphied by coverage factor keZ, which for & noamdl disinbulion comesponds la & cverage orotabiily of anproximalely 95%.

This cartifcans o aophad only to item Lnder test ERvinanmental condibon,

Thes Cahivadon Centricate may not be reponuced oiher Ban in fUll excest with the permisson of the SSang Rborstcry.
CALDAATN Crtifieates without STndturt B 3681 NOf vaidt and T rsuits refate only (6 11 fems lestedfcanbrated.

This calibration COMTfCIE CUMENTS 3ré FACebiity fo nationd! SLANdardl, which £e3fRe messurement accanding (0 the

Internaviona! Systeqt of s (51).
Date of callbration I Al
Mr. Kwanchal Khamdoung Mrs. Honghack Wongsettee
Calibratlon Technlclan Technical Manager
FM-0-03-CRovd Pape lold Issued Date 26/OIA0

Entach Industrial Soktion Co.ltd,
17:32% Sol Ngamvongwian 47 Yok 48, Teongsarshonk Laoksl Danekok 10210 THALAND Tel 0-2778-8858 Calibrationfantach coth
TnxID: QIDS535038501  wenv.ertechootn

ENTECH Callbration Certificate

Aol Certificate No.: G 670260

e
et

Callbration Results (After adjustmant} _(Tablc 3)

Paramater of Standard Standand Mean of emor Uncertainky

Vatues e [4)
02 (%val) 250 244 (313
02 (%ol 10.04 9.92 220
02 (%val) 2102 112 LEL]
€O (pem) §0.14 [ 10
€O (ppm) kL] 301 50
€O (pom) 1003 1001 12
NOZ (ppm} 3034 276 81
NOZ (ppm) 8132 802 80
NOZ (ppm) 2019 011 12
NO (ppm) 30.01 H 1]
NO (pprm) 1515 153 B
NO (ppm) s 34 12
5072 {ppm) 50.36 52 6.0
502 {pem) 1068 101 60
S0Z {ppm) €008 599 13

Retmark L amolfmol = 1 %ol 1 pmalimal = 1 ppm.
End of Report
FM-CL09-CRev3 Pags3ol3 Issucd Date 26/02/16

Entach Industrial Solution Co.ltd,
17121 Sol Neamwongwan 47 Yoek 4B, Toorgsonehons. L. Bangkok 10210 THALAND Tal G-2770-BBES CaHwatiorentochenth
Tox D 0105536035581  vewwenlechcoth




Sartorius (Thailand) Go., Ltd, Sartorius (Thailand} Co., Ltd.

179R0ma 9 Road, Mu'm Lu::mng;mu 1u::| SA?TO? I L’S -:: f;"z;::::;:u?mm ‘6": mk;?;::m’.&muﬂnm SA?TO? I L’g
" S ]
jﬂ]ﬁ of Calibration

RECTISHTE 17028 ;
CALBAATION 0428 review sy . Thauibpll

I ﬂ]@!}b of Calibration ”PR""E"“";‘?A‘-'—‘ @

MexT oA bare (o liotd Model Number:  MSU224§-100-DU Ceriificate No.: 24BC10073
ATE L5t .
Model Number: ~ MSU2245.100-DU Certificate No. : 24BCIDGT3 Deseriplion : Anshtical Balance lssuad Date:  Friday, February 23, 2024
e —_ 248000073 0 T : Fridey, Pebruary 23, 2028 .
Degaription : Anatytical Balance Issusd Date: Friday, February 23, 2024 Sorlal Number:  D031708552 Referznce No.: 229156
Serlal Mumber: 0031709552 Reference No.: 229138 1D Mo : RYG_EN0003
-
10 No. 2 RYGENOODD 00000 Manufacturer:  Sarlorius Page No.: 2of2
Manufaclurer:  Sardari . H
Sacomws Page No.: 1012 Calibration Results : Without Adjustment
Customer Name : ALS Laboratory G
ratary Group (Thalland) Co.,Ltd. (Rayong Branch) Repeatablliity Eccentriclly (Offi-center laading error)
51810 Mzo § T.Masnam Khu, A.Pluak Dagy eng 21140, Thalland.
o Tha cif-cantar
Calibrated Placs ; ﬂ-namdmmhmnmwu elghing bstzumen bo clzpley e ghood |randout o the load, Lv. 1730r 14 n.'mumm-w,ptmdmm
aiibrated Place : ALS Laboratory Group (Thalland) Co,, Lid {Balance Room) uplmm I waighing pan bm. samte anner, Tna standard duviaton 15 used 10 midcie of the mmn?pm ol badinan --mﬂmnf%
61610 bao § T.Maenam Khy, A.Pluak Daeng, Rayong 23140, Thallsnd. oo rpodecy deaniiatly oty
. 20,0000 200.0001 '
Calibrated By:  Mr.Chenchal Jnthana Nominal Values : (Low Load) Nominal vaiua : 106 ]
Calbration b Callbration 20 8 20,0000 200.¢000 Telerance 6.0004 -]
ibralion Date :  Thursday, February 22, 2024 [J Ne. : This ealloration was conducted b Tolerance 20.0001 200. 0001 )
Using in-house caldretion ure number (AA1-003) 00001 g 20.0000 200.0001 Diffarence
Based on UKAS LAB 14 : 2058 20.0000 240,000 LI S,
i : (Hi 20,0000 200.0001 z | ©0.0000
Malrlogisel date ; y Nominal Value ; (High Load) Ly T
N gice] cate: Ambients Conditfons: 00 g 15.3599 200,0001 3 | ~-D.0001
gpaclly: _ 220 _ g Readablity:__ 0.0001 9 Temperatura: BTIC_ & $0° Tolerance 20.0000 290.0000 7 2
. Humidity : S20%RH_ + _100%FH co00t g 209000 200, 0600 D 5
Revsons for caltoration Pressure X 26,0000 260.0001 5 B
Dltiw iomtiton ] Sevice, Repaled (7] R-cbrations anianarce Equipmen! Congiton: _PGwsopene [ par Stancerd Deviolion  ©.00005  0.00005
Measurement Method UKAS Publication Ref :Lab 14 Linearity
ttated 13 the axp is obtai : e
navmgaf:ctnr [k=2) to pravide a lavel ur or ately B;; it i:ed i stendald uncer!;i;r:hrzlguﬁl:d byt The Snpark, afsocalie apanly e urve of # weiphl from the Doear siops.
Exq?ru;r'on of Unceralnty in b (GUM). The callb certifial 5 Natlanal Stor o 10 . which Tolerance  0.0062 g
realsa the unit of messurement accarding to tre | .
Sertorius Metrological Specifications. " ntumuonarsundam Symm afuinits (SI) Repartof Toarancs came forn st o Naomingl Valus Cenvantional Mass Valua Displayed Valus Daviation Unceriainty
1] @ 1) {8) (o)}
Traceabllity: 0,01 T, 0100 0.0100 T.0000 500013
0.1 0.1000 0.1000 0.0000 7.00013
Model Nurber Deseription Tracaablli Catifisate No Dua D 0.5 0.5000 0.5000 0.0000 0,00013
YCSC11-522.00 - us Dale , 1.5400 10000 00000 7.60013
Sartoiys weighl an 1mg - SO00g F1,¥SS011-52200 TGS M23081978 23-Aug-2025 : 5 5000 56000 #0000 0.00013
MHE-38250 __|HumidinyBaromaterTomp Luiron MHE- vy : : - -
umidityBaromaterTemp Lutran MHB-36250 DKEH C15231845 23-Aug-2024 10 10,0000 16,0000 0.0000 0.00012
| 20 20,0000 20,0000 0.0600 0.00012
50 50,0000 50,0060 0.0000 0.00024
Thie cartificate rafaty and wpply this equipment only, 100 100.0060 99,9635 ~0,0601 G.D0018
Thiv cortificala thay not be reproduced olhar than in full excaptwith f 200 200.0000 199,599% -0.0001 0.00023
the priot wilton agprovat of the erfization Operation Divlsicn L e
Earorius (Thalland) Co., Ltd. End of Report,
SOP FM33 D3 February 2022 Hr.chonchal Inlhana(Teckaleal Managen SOP FM 33 03 February 2022
Lol No. 244205541
Lol Na, 24439554 LS _—
ALS SYSTEM CALIBRATION BIAS AND DRIFT DATA
ANALYZER CALIBRATION DATA
Client H Gulf T83 Ca., L1d. Locatlen H oo HRSG 11
Cllant : Gulf T83 Co., Lid, tocatlan H Dais : 26 May 24 Teni Oparalor H Sakalt P.
Dats : — Zhiay 24 Tost Operatar
0, ANALYZER
O ANALYZER Cylinder Gons, () FRLLY) Span (%) : 28
Model 1 _ TELEDYME AP| 200EH Swilal Ho. : 774
Span {%) 1 __ 25 Oy Analyzsr Iniilal ¥aluas Final Valuas
Galibration System System Drit
Gyfinder Vatus Tilial Analyzers FIHAT AGAYTHT Blifarence Revpores Cal Callbraton Ca? Blas % of Span)
%) Calibration . {Parcant of 8pan} % P 3 R . T
R E-nnl (%] .07 .| K K
T30 K (L) 580 500 10.00 8.0
L8 7.60 0.04
TEOT EL:L] L] NOy ANALYZER
Cylindar Conc. {ppm) LY Span (ppm) : 200
NO, ANALYZER
Hodw) : __TELEDYNE API 200EH Satla) Ko, : hil] WO Amalyast Tnitis) Vaiies Final Valuea
Span (ppm) : 200 Calltration Systham Byslam Bystem ystem Dritt
Rasponas Callbratlan Cal Blan Cafibratlon CalBlas {% of Span)
Cylinder Yalue Imllaunu\mn Final Anslyzars Diffarence Ravponss of Span] ONER % of Span)
fppm) Cullb Callbration (Percent of Span} [%aro Cas % |).c|5_—'m M‘& —t ﬁ‘b'; 002
Rusponss (poim) gp =0 _Zn'_. T 15345 194.A% To0 TeA 4T 0.0% .02 — |
|2tz T T.00 F.%m T.07
Cow-Lavel Gae B2.39 &4 A0 oo 80, ANALYZER
[EEL] Te235 ALLE]! TTZ Gylindsr Gone, (apm) : 16830 Span [ppm) : 209
802 ANALYZER SC; Analyzer Tnitial Valums Final Valus:
odel H TELEDYNE API 100ER Sorlal Na, H 437 Calibrallon Systam Syslem brif
Span {ppm) : 200 Rovporas | Calibration Callbratian {%of Span)
R R
Cyllndar ¥alum Inltal Analyzers Final Analyzars Ditarsnce [Zoro Gas .03 %.. ﬁ.ﬂ?'s?m' 0.07
{ppm) t Gallbratlen (Parceni of Span) m T50.57 —TIEG Y T50.E0 507
Responay ol
Zaro Gan [ LRk _L«U'DT‘P'LL B01 O ANALYZER
Low Level Jas 7675 7872 751 007 " ) . a07.40 s, ; Bto
@nn 0 [ELE] TE5.07 T50.80 T0T Cylinder Cana. ppm) pan fppm)
CO Analyzar Inlital Values Flnal Yalues
GO ANALYZER Callbration Tyatem System Tystem Diit
Modet H TELEOYNE API 20CEM Sarlal No, z A5 Resporus Callbrallen Cal Blas Callbration (% of Span)
Span (ppm) : 500 Resgonue % of SFn; Raaponss
05 .08 X 307 (K]
Cylinder Valua Inllia) AnnlyZemd Final Anatyrera Differsncs U736 L)% 0.0 ANYIE LES)
fopm) tlon Callbration {Parcant of Span}
Rexpon: )
2615 Gas T.00 .| [ X5 Callbrated by
[[owlXeval Cas 7848 Eﬂ%“ m 0.07
T T R N 1] 5 i s %
Lo AP
Callbralad by (Mir.Sakait Phalaanphisut]

Environmental Fleld S¢lantst (4]
g&ésw‘)?’

{Mr8aksli Phalsanphisut)

Enviranmenia) Flald Sclantis [4)

FORMNO.FDBORY REVISION NG 4 SSUE DATE: 180124
FORMNG: £00037 REVISIONNG: 4 1SSUE DATE: 1601424 LS Lavuratoy Grovs
Page.1.of5. ALS L borarry Srovp Fago.2.o16.




ALS

Rund 1
Client Gull 153 Co, Lid. Lecation
Data 0 Ny 24 Tast Cpanator Sulak P,
Start Time Finlsh Tima 13:40
SO, Analyzer  Modal TELECYNE AP1 100EH Sarikl Ho. 47
NOJO, Anatyzer Model TELEDYHE API Z0EH Surtal No. TH
€OKCO, Analyzer Modal TELEDYNE AP} 300EW Sedal Ho. 451
Tlme {min} €0, (%) NOx {ppm) 50y {ppm) €O (ppm) Remark
0:20 ] - 2% o
531 .50 Fil =
L68 ATl 10
.58 X E]
xT] .06 10
.68 10 o7
580 11 &)
387 .00 X .03
3.80 R4 3¢ .09
380 1) 3 ]
3.50 04 4 0%
3.50 1E.0S 04
3.88 10.ar 0.4
3.87 1E.08 0,40
2 3.83 101 .40
335 3.9 16.70 .48
338 3.09 16.78 X5 005
337 3.04 1620 .45 012
334 3.8F 10.03 .44 010
339 389 10.27 .45 018
13:40 3.!_6 10.29 Q44 012
Aversge ) 1643 0.43 0.08
S‘;?é'//v@.
(Mrakslt Phatsanphlau |
Environmantal Field Schentat {4}
FORMND. F 0000 RIVIBICH HO.. 1 133UE DATE 1801174
ALB LIy Gre
Pape.2.0f5.
Run # 3
Cllant Gulf 783 Co,, Ltd. Location Vldne KREG 14
Date 28 My 24 Tent Cpartor Baksh P,
Slart Tima 1402 Finlsh Tima 14:22
50, Analyzer  Modal TELEDYNE API 100EH Serlat No. 437
HO0; Analyzer Mode) TELEDYNE AP| 200EH Surlal Ko, 774
©O/C0, Analyzer Modsl TELEDYNE AP 200EM Sarlal ho. 451
Titw mlny £0; (A} KOx (ppm) 30 [ppm) 5O tppm) Remark
358 1808 AT 0.23
EE 583 945 027
389 1501 FXI] 0.20
FE] 585 0.83 [X[]
259 1585 [XT] 024
359 1563 0.43 [RI]
359 B X5 015
388 ¥5.80 0,40 0.2
.88 1584 0.41 .23
3.8 15,87 [X] [AT]
389 585 0.41 [XF)
3.89 1563 0.3 014
2.88 1569 039 017
388 1563 X0 [AC
387 1554 030 [RT]
3,88 595 0.38 0.24
2.65 1698 038 0.27
3.0 3613 [ET) 022
391 18,42 0.36 ['AT
FXT) XL 9,37 9.28
3.80 1817 057 320
Averags 2.80 15,58 0.61 0.1
(NMrSukslt Phalsanphinut )
Envlignmantal Fiald Scientist (4)
FORMNO. Fopood REVISOMND. 1 ISSUE DATE: L9124
Paga.b.ol5. ALE Latoratory Grovp

ALS EMISSION TEST RESULT
‘ Aun# 2
&ilunt Gull T53 Ga., Lhd. Locuiion s HRSG 11
Dale 2o May 24 Tl Oparntor Saksit P.
Sun Tims 1341 Finlsh Tima 1498
£0, Analyisr  Model TELEDYHNE API 100EK SariatNa. 47
NC,/0, Analyzar Mode! TELEDYNE AP 256EH Sorinl Ka. ™
£01G0, Anstyzer Model TELECYNE AP J0EM Sarial Ko, 451
Tima (min} 0, €0y 04 NOx (ppm) 50, (ppm) GO [ppm) Remark
1341 1410 X 44 &
1342 14.00
1343 14.00 2 .
14.08 &
14.08 380 5 a
1407 3.00 02 1
14.00 300 .03 A 18
14.05 360 ] 38 00
14.05 3.90 15 88 4D 15
14.07 3,90 1588 o036 0.18
14.07 .60 1587 0.36 0.18
14.07 3,50 1587 o34 D.15
14.07 3.90 1582 0.3 0.18
14.08 3.89 1685 .38 .18
14.08 388 1307 0.37 0.27
14,00 3.08 1313 0.37 0.3
1408 3.89 1313 0.38 0.23
LOT 388 16,08 0.35 0.28
o7 EX) LEXT] [E] 021
08 [XT] 15,20 (X3 0.21
X0 FXT] 3023 [T} [F:)
1407 380 18.8% 040 [X0)
Sobot -2
(Mr3skslt Phaianghin}
Envirormanta! Fisld Sciantiat (4)
FORMNO. F o000 RIVINONNG. 1 33UEDATE, 1801724
ATy Grou
Paga.dofh.
Lat Ne. 24430564
AL S
AMNALYZER CALIBRATION DATA
Clleni f Gulf T83 &o,, L. Lagaton : Usns HRSG 12
Date H 29 May 24 Tasi Operator Sathaporn T.
3 ANALYZER
Hads! : __HORIZA FG-360 Sarinl Na. TDEARGKP
Span (%) t__25
Cylindsi Valus TnTiial Analyzars Final Analyzers iff
Callbration Calibratlan iPeicent of Span)
Response (%} Reaponss {%:
[Zoro Can 0.00 C.00
|Cow-Loval Tne AT 70 5 [:X:]:]
lrﬂn_nrl D fLLY EL T30 T3
ROy ANALYZER
Madal : __HORIBAPG-350 Sarial No. t TOAROKE
Span (ppm) 100
Cylinder Vslus In[ilat Anslyzars Fina! Anaiyze:s Clttarance
fppm) bration Catiby {Porcent of Span)
o
[Zarc Can TI0 LX)
CowLavel Tan LLEL) TS [X:L]
[Swn Gas LYAS] BZ50 T
S0O2 ANALYZER.
Mads! + __TELEDYNE API100EH Sarlsl Na. : 410
Span (ppm) :__100
Gylinder Valus Inliial Analyzers Finul Anyzers Ciffarence
fepm) Callbralion Calibration {Parcant of Span)
{ppm)
TI0 3.01 0.0 O
5555 5553 BTET LX)
75.78 1975 L] LX)
CO ANALYZER
Maodat Sarial No. H TOBARGKP
Span (ppm)
Cylindsr Yalus Inliiat Analyzars Finsl Anslyzers Ditfsrance
Ippm) Callbration Calibration (Parcent of Span}
o
[Zato Gay TO0 .00
[owZavel Can :SEL) 54 83 T02
[Epon Ta LR L) 7573 LR

Poge .05,

Calibrated by

Sa."l\w.?wnx

{ Mr.Sathapomn Thakaaw }
Envirenmantal Fisld Sclhanlis1 (3)

FORM MO, F 00402 REVISIOM NOLi 4 ISBUE DATE: 180124
AL Latorslory Groop




Lol No. 23439581

ALS
SYSTEM CALIBRATION BIAS AND DRIFT DATA ALS
Cllsnt Gulf 783 Co., Lrd. Location : Udss HRSG 12 EMISSION TEST RESULT
Dal H 29 May 24 ‘Teat Operal H Sathaperns T,
ale Y wat Opsrator po — Runk .
Q; ANALYZER Gllant Gull T83 Co., Lid. Location Adas HRSG 12
Cylinder Conc. (%) : A80T Span{%) : 25 Dt T, Text Oprator SwpomT.
Op Analyzar Inliisl Valuas Final Valus Btart Time Akl Flnlsh Time 1040
Callbration Syalam System Systom Syaem DAt 50, Aralyzer  Modsl TELEDYNE AP{ 100EH Sorinl o 410
Response %‘"h"""" c;‘rg'"n} f".”"::::"“ o ol':i w {%of Span) NOJC, Analyror Modsl HORIEA PG-350 Barial No. TORARGEF
T e o.ﬁ_J—U,nﬁiL_Fm_, COICO, Analyzsr Modsl HGRIBR P50 Surtal Ho. TORARGHP
00 D12 LK) (1] 508 |
Ny ANALYZER
Cylinder Conc. (ppm) : 82.51 8pan (ppm) § 100 Tima (min) Oy P4 €0, %) NOx {ppm} 50, (ppm) 0 (ppm) Rumark
WO Analyaer riial Valuas Final Values = 3 . [ = :
Callbration Syslem Syslam Orif ey - Y H 170 3
Rusponas Cal Blne Callbration (% <f Span) e - e ke =
1% of Span] Rasponss — d - : - -
5o T — T Vozt D) T80 X E
— 3250 TIZ [ 4rak 03 1026 3.88 221 . Xl
.68 F¥i] 54 A8
80, ANALYZER 10:27 367 283 =] Xil
Gylindar Cane, (ppin} : 7078 Span (apmd ;100 1028 3.67 120 [ )
- 10:20 3, 218 ), bl 0.4
B, Anafyza Inlilal Values Final Valuss 1030 3. 280 24 048
Callbratisn Syatem System m Dt 101 .58 D.81
Response Catibration Cal Blas Caflbration {% of Span} 1032 X1} o.43
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mrgas . ; ﬁe’l‘:'u?g:fﬁltyous Ai rgas Airgas Specialty Gases
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Airgas USA, LLC
6141 Easton Road 6141 Easton Road
an Alr Liguide company Flumsteadville, PA 18949

: Bldgz
Alrgas.com i e Plumsteadville, PA 18549
Airgas.com
CERTIFICATE OF ANALYSIS CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD Grade of Product: EPA Protocol
. Part Number: EO04NISSE15A021C Reference Number:  160-402020188-1
Customer: AR LIQUIDE Cylinder Number: ~ CC709609 Cylinder Volume: 1444 CF
(THAILAND) LTD Laboratory 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
Parl Number: EC4NIS9E3HAD002 Reference Number:  160-402340012-1 PGVP Number A12021 Valve Outlet: 660
Cylinder Number:  GN0027210 Cylinder Volume: 2472CF Gas Code CO,NO,NOX S02 BALN Cerification Date: ~ Feb 22, 2021
Laboratory: 124 - Plumsteadville - PA GCylinder Pressure: 2215 PSIG Expiration Date: _Feb 22, 2028
PGVP Number: A12022 Valve Outlet: 660 P mnrumm In occordarce wih EPA Tracodbisey Prolocd ot Aaeay dad ‘Canificavon of smou. Calibration Standards (May 2012)" document EPA
Gas Code: CO,NO,NOX,802,BALN Certification Date: ~ Feb 11, 2022 SO0 gty | i
molaimole basis unioss otherwise
Expiration Date: _Feb 11,2030 D 10 o Tt e e g Le .7 gapasias
Certffication porformed In accordanca wilh “EPA T Prolocol for Assay and Cortiication of Gasecus Callsration Standerds (May 2012 documant EPA
BOD/R-12/531, using the M::;n;’;cn;ue‘ listad. A’A'.T,:ZT"M fsy i wnam‘nmmhr analytical Interfarence. This eyl \w has a lotal analyica ANALYTICAL RESULTS
unceriainty as stated balow with 8 canfidence level of BS%. There are no signifi the use of this cal Bt Compeonent Requested Actual Protocal Total Relative Assay
mcie b unles theruiss nota. Concentration __ Concentration Method  Uncertainty Dales
Do tiolyuee s Cylnce toew 1000 1S DLTRIIE0S oW 5500 PPM 54,96 PPN 3] - 1.4% NIST Traceabie 0211872021, 027222021
ANALYTICAL RESULTS CARBON MONOXIOE ~ 55.00 PPM 54.84 PPM 61 +/-0.7% NIST Traceable 0211572021
ol i NITRIC OXIDE 55.00 PPM 54,50 PPM 61 +1-1.1% NIST Tracaable 0211572021, 0212212021
Cancnmration egt'l\j:e‘nlmlian ;r;the::‘ E:t:::;'::;'ﬂ G:g: SULFUR DIOXIDE 55.00 PPM 5555 PPM G1 +/- 1.0% NIST Tracaable 02/15/2021, 02/22/2021
. e i NITROGEN Balance ,
NOX 80.00 PPM £2.35 PPM Gt +1-1.0% NIST Tracsatle 02/04/2022, 02111, = = P ==
CARBON MONCXIDE ~ B0.00 PPM 79.48 PPM G1 +- 0.6% NIST Traceable 0200472022 CALIBRATION STANDARDS
NITRIC OXIDE 80.00 PPM 8238 PPM &1 +/-1.0% NIST Traceable 0210412022, 02111, Type Lot ID Cylinder No Concentration Uncertainty __ Expiration Date
SULFUR DIOXIDE B0.00 PPM 78.75 PPM G1 +1- D.9% NIST Traceable 02/0412022, 0211/, NTRM 14080753 CCA34455 45,85 PP CARBON MONOXIDE/NITROGEN  +- D.6% Feb 13, 2026
NITROGEN Balance PRM 12386 D5BSAZS 9.1 PPW AIRMNITROGEN DICXIDE 20% Feb 20, 2020
NTRM 20061104 CC707968 42,82 PPM NITRIC OXIDEMNITROGEN +-1.0% Feb 02, 2025
CALIBRATION STANDARDS GMIS 124205889 ceazaror 4,028 PPM NITROGEN DIOXIDE/NITROGEN 24% Aug 15,2021
NTRM 0141700 KALOD3130 49,67 PPM SULFUR DIOXIDE/NITROGEN - 1.0% Jun 20, 2022
Typn Lot D c,““d'r No Conieeniralion e Unclrtn\nly E‘Pir.“n" Dal The SRM. PRM or RGM noled above is enly in reference ko the GMIS usad in the assay and not part of the anayyss.
NTRM 09010212 KALOQAT?7 68,48 PPM CARBON MONOXIDE/NITROGEN Oct 16, 2024 P o e O S AN 5 S I A e
NTRM 200610-15 CC733106 98.61 PPM NITRIC OXIDE/NITROGEN Cct 06, 2026 ANALYTICAL EQUIPMENT
NTRM 200610-04 CCToB044 98.61 PPM NITRIC OXIDE/NITROGEN Oct 08, 2028 Instrument/Make/Model Analytical Principle Last Multipoint Calibration
GMIS 124206889139 CCaz3T07 4087 PPM NITROGEN DIOXIDE/NITROGEN Sep 03, 2024 Noorel 1550 FTR AUP201024E CO R Feb 04, 2021
NTRM 11010419 KALOD4B13  99.5 PPM SULFUR DIOXIDE/NITROGEN Jul 28, 2023 Nisolel iS50 FTIR AUP2010245 NO FTIR Feb 11, 2021
S — Nicalel iS50 FTIR AUP2010245 NOZ FTIR Feb 22 2021
ANALYTICAL EQUIPMENT Wicole! S50 FTIR AUP2010245 502 FTIR Feb 18, 2021
Instrument/Make/Model Analytical Principla Last Multipoint Calibration .
Nicolet 1550 FTIR AUP2010245 GO FTIR Fob 03, 2022 Triad Data Available Upan Request
Nicolel 1SS0 FTIR AUP2010245 NO FTIR Feb 10,2022 NOTES:
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Jan 27, 2022 Gross Weight 2B.8 Kg
Nicolet iS50 FTIR AUP2010245 S02 FTIR Jan 20, 202.-2'_ Net Vieight 4.8 Kg
R
Triad Data Avallable Upon Request
NOTES:Gross Weight: 48.5 Kg
Net Weight: 8.1 Kg
4
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& Aimlsu.isriedilcw Gases = Airgas Specialty Gases
3 Alrges USA, LLC
Airgas. T Airgas.

e 6141 Easton Road
" E 2 Ir Ligulds 3
e Al Liguids company Plabiruiadvills, PA 38545 anAlFLioyics camoary Plumsteadville, PA 18945
Alrgascom ‘Alrgas com
Grade of Product: EPA Protocol Grade of Product: EPA Protocol
Part Number: E04NIS9E3HAO066 Reference Numbar.  160-402138464-1 Parl Number: EC4NISSE3IHAQDO2 Reference Number  160-402138465-1
Cylinder Number. ND11223 Cylinder Volume: 2472 CF Cylinder Number:  ND11222 Cylinder Volume:  247.2 Cubic Feel
Laboratory: 124 - Plumsleadville - PA Cylinder Pressure: 2215 PSIG L ¥ 124 - Plurr lle - PA Cylinder Pressure: 2215 PSIG
PGVP Number: A12021 Valve Oullet: 650 PGVP Number. A12021 Valve Outlet: 660
Gas Code: CO,NQ,NOX,502,BALN Cerlification Date:  Jul 15, 2021 Gas Code: CO,NO,NOX,502,BALN Cedification Date:  Jul 15, 2021
Expiration Date: Jul 15, 2029 Expiration Date: _Jul 15, 2029
e ———————— —_— i
Carificallon perfarmad in secordance wih "EPA Traceudily Protooi for % ) document EPA Cortfcaton oeormedn sooordaros win EPA Tracetohy Proboo o Assay and Cenficaion, of Gaseous Colbraton Stardurs (May 20121 document EPA
BOOIR-12/531, using the assay procedures kated. Anaiytcal Methodciogy doss rol mauin carrection for anatylical Inlarferenca. This cylider hs o loal pnalyical BOOR. 124531, using Iho assay procedures hated. inteflatence. This cyfndar has a total analytical
uncerainty aS tlaled beiow with B confidence level of 98%. Then na significant impurilies which alfect the usa of this callration mixiure, All concentrations 8% on & uncaranty a8 stated balow with 8 canficenca level of B5%. Thera are no significant impurities which Ihllwuudmbmmmw AR concenirations aroon &
moleimole besls uness otherwise noted mole/moio batis unless otherwise noted,
Do Mct Use This Cylinder below 100 Le.0.7 BCRE Do Not Use This C) below 160  ie 0.7 japascals.
ANALYTICAL RESULTS * ANALYTICAL RESULTS
Component Requestad Actual Protocol  Total Relative Assay Component Raquastad Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertalnty . Dates Concentration Concentration Method Uncertainty . Dates
NOX 55.00 PPM 56.17 PPM G1 +/-1.4% NIST Traceable 07/08/2021, 0711572021 NOX £0.00 PPM 251 PRI e1 ~I- 1.4% NIST Traceable 07/08/2021, 07/15/2021
CARBONMONOXIDE ~ 55.00 PPM 54.24 PPM G1 +-0.5% NIST Traceabls 0770812021 CARBON MONOXIDE 60,00 PPM 76.74 PPM G1 +1- 0.5% NIST Traceable 07/0812021
NITRIC OXIDE 55.00 PPM 5617 PPM G1 +1-1.0% NIST Traceable 0770872021, 0711512021 NITRIC OXIDE 80.00 PPM 82.51 PPM G1 +1-1.4% NIST Traceable 0770872021, 0771572021
SULFUR DIOXIDE 55.00 PPM 55.51 PPM a1 +1-1.1% NIST Tracenble 0710812021, 0711512021 SULFUR DIDXIDE 80.00 PPM 718,78 PPM G1 +-1.0% NIST Traceable 0770812021, 0711572021
NITROGEN Balance NITROGEN Balsce
CALIBRATION STANDARDS CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Uncertainty Expiraticn Date Type LotID Cylinder No Concentration Uncertainty Expiration Date
NTRM 11010180 KALOD4536  97.31 PFM CARBON MONOXIDENITROGEN +1-0.4% Ot 04, 2022 NTRM 11010130 KALDO4536  97.31 PPM CARBON MONOXIDE/MNITROGEN +1-0.4% Ocl 04, 2022
ERM 12386 0685026 6.91 PPM AIRNITROGEN DIOXIDE 20% Feb 20, 2020 PRM 12386 DB85026 9.01 PPM AIR/NITROGEN DIOXIDE 2.0% Feb 20, 2020
NTRM 200610-50 CCT33426 8,61 PPM NITRIC OXIDENITROGEN +-0.9% Oct 06, 2026 NTRM 20061050 CC733426 98.61 PPM NITRIC OXIDEMNITROGEN +1-0.9% Oct 08, 2025
Gws 124206889 cCazare? 4.026 PPM NITROGEN DIOXIDE/NITROGEN 21% Aug 15, 2021 GMIS 124203880 ccazaror 4.028 PPM NITROGEN DIOXIDE/NITROGEN 2.1% Aug 15,2021
NTRM 16010224 KALOO3838  97.60 PPM SULFUR DIOXIDEMNITROGEN +-0.8% Dec23, 2021 NTRM 16010224 KAL003838 97.69 PPM SULFUR DIOX|DEMNITROGEN +-0.8% Dec23, 2021
The SRM, PRM or RGM acted abova It only In refarance to the GMIS used in the aseaf"and not parl of Ihe anslysis. The SRM, PRM o RGM notsd above & coly i teference ko the GMLS usad in the atsay Td nol part of the analysis.
ANALYTICAL EQUIPMENT ANALYTICAL EQUIPMENT
Instrumant/Make/Model Analytical Principlo Last Multipoint Callbration Instrument/Make/Model Analytical Principla Last Multipoint Calibration
Nicole! IS50 FTIR AUPZ010245 CO FTIR e Jun 24, 2021 Nicalel S50 FTIR AUP2010245 CO FTIR Jun 24, 2021
Micofe! 1550 FTIR AUP2010245 NO FTIR Jul 01, 2021 Nicalel IS50 FTIR AUP2010245 NO FTIR Jul 01, 2021
Nicolet S50 FTIR AUP2010245 NO2 FTIR Jun 30, 2021 Iicolel IS50 FTIR AUP2010245 NOZ FTIR Jun 30,2021
Nicolel 1550 FTIR AUP2010245 SO2_ FTIR Jul 09, 2021 Nicolel IS50 FTIR AUP2010245 502 FTIR Jul 08, 2021

Triad Data Available Upon Request
NOTES:

Gross Weight. 47.9 Kg

Nel Weight: 7.8 Kg

Triad Data Available Upon Request
NOTES:

Gross Weight: 48.0 Kg

Net Weight: 7.8 Kg

Approved for ife!nse Page 1 of 160-402138464-1 Appmvua for guleasn
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Alrgas Speclalty Gater

Alrgas USALLC
Alrgus Epeclalty Gones Alrgas. m;?‘m Read

Alrgas ' gnlmu-:l.’f:’ mn;Md Ak il company Flumsteadvilin, PA 15039
A Lculeo compary Guourinaon, M ciary-pase Argarcom
CERTIFICATE OF ANALYSIS
" CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol Grade of Product: EPA PROTQOCOL STANDARD
Part Numbar: EOZNI92E3HAL000 Reference Number: 82-401018725-1 ) Customer: AR LIQUIDE
Cylinder Number: ~ NDBU01S Cylinder Volume: 2484 GF (THAILAND) LTD
Laboratory: 124 - Riverton {SAP) - NJ Cylindsr Pressure; 2214 PSIG Parl Numbar; ED2NIBAE3HADGO1 Reference Number  160-402830555-1
PGP Numbar: B52017 Valva Oullet: 0 Cylinder Number: GNOD29S35 Cylindar Voluma: 2580.0CF
{Gas Code: 02 BALN Certification Dats;  Oct 23, 2017 Laboratory: 124 - Plumatendvilla « PA Cylinder Pressurs; 2214 PEIG
ExBirallon Oate: Ol 2:\| 2025 PGVP Number: A12023 Valve Oullol. 530
Certtialion partormed wih-EPA Treopehilly P yy vt ey T2 st EoR Gas Coge: OZ,BALN Cerlification Date:  Sep 05, 2022
1, uuing the s ¥ Thie Expiration Date:  Sap 05, 2031
uncorlafnly a3 ‘l{lﬂbﬁWMlﬂ\l cenfidence leve] of 35%. There -mlwne-ntmwn-mn lll'lﬁ.lll w4 of thh eollbraian wixiure. Mwnhlblll weona
wokravel e s s yrlees olhmetss Noted. hon parforied in kCEoEance wdn “EPA Tiscaabl oy Provocct for Assay an Cerlficaton ol Gusecad hnlllms\lﬂdwl [May 2012} documan EPA.
Dﬂ_wﬁ iboor ol _ll.?. mm—'ﬂl - ummsa! mdr;ﬂ.:;: ﬂ‘n’::::"«?::&?mﬁ% a3l \ ikeard impurdics which atfoct [he ure of tha nmanmmu'o JJ\ :&:ﬂmm [
ANALYTICAL RESULTS B .!.‘o”f.fmb::.:t".f.u Oiararsy nofus. Tha renula et sy L i et 2l 0. The report shull not be nbentony B
Cemponont Requested Actual Protocol Totat Relative Assay otive This Cylne bl 100 20, |5 07 magspenerln,
_ Gontentration Concentratian , Hathed Ungoriainty . Cates ANALYTICAL RESULTS
DAVGEN 4000 % 5,003 % @l +04% NIST Tracsable waEnT Component Reguesied Actual Pratacol Totat Reletlve Assay
Jule o — Concentratlon Concentration Mothad Uncertalnty Dates
CALIBRATION STANDARDS RYGEN 16.00 % 1607 % &1 1 0.4% NIST Traccablo Can5120e3
Typs Lot 1D Cylinder No Uncerainty Explrailon Dats NITROGEN Hatance
NTRUES 26080208 CL262337 5.961 % OXYGENNTROGEN +.0.9% Nov 08 CALIBRATION STANDARDS
ANALYTICAL EQUIPMENT Typa Lol 10 Cylinder Ha Loncenlration Ungerlainty Expiration Date
Analyticsl Princlole Lust Callbratlon NTAM DEGI0205 KO01515 2.2 % OXYGENRITROGEN +1-0.4% Jun 01.2024
T ThAI0e] 7 26,200 [r— S— —
HndhaMFAﬂD'FI:TW\M 04 'sramagnetia Bop 28, 2017 ANALYTI EQUIEMENT
Triad Data Avaltable Upan Request Analytical Princlple Last Multipsinl Calibration
NOTES: ENS OXYMAT 6+ N1WS-551- 02 PARAMAGNETIC Ry %, 2023
This callbralion std, has basn certified in mccordance with the May 2012 EPATucubllﬂy Prolacal,
Document EPA-G0MR-12/53, M lesiing p and sonform lo of Trleed Dits Avallatla Upon Raquest

NOTES:Groge Weight: 50.0Kg

ISOAEC 17025 and Lo Alrgas 150 5001:2000 and refals anly fa llems identifed on thia wrﬂl’cale. Al valugs
Net Welght. 8.4 Kg

2o certifiec to ba NIST Traceabls with total uncaralnly as datalisd under Analytical Uncerteinly. This
documani shall nol be reproduced In full withcut written approvel of [he lssusr.

TESTING CERT Ne. 2000.02
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Alrpas Specialty Gases
e

Airgas S i
, ﬁllgs Esston Read
. Bldg1
= Alr Liquids company Flumstoadville, PA 18940
Alrgaz.com

CERTIFICATE OF ANALYSIS : T - Lernite
Grade of Product: EPA Protocol ’

Part Number: EQ2NIS2E3RADDO Raference Numbar: 1504019481441
Cylincer Number;  GNOO25086 CylinderVoluma: 2484 CF
Laboratory: 124 - Plumsteadvills - PA *Cylinder Pressure: 2214 PSIG |
PGVP Number  A12020 Valve Outlet: 580 CERTIFICATE OF ANALYSIS
Gas Code: 02,8ALN Cartification Date: ~ Nov 11, 2020
Expllaﬂun Date: Nov 11, 2028 e
o-rfn;:;gzpmma n xmammm"emmummmuﬂmym SuPostan of Qseecs Calaraten Sardarce My 20121 documart EFA Cuttomer Detall:
LR dures ialed. Anohytisot Mat 1 correclion for Bralytical jindut has & kol ca .
oot hiyd m-':::;m o T e o EaHCAA utles whih vher tho g of i a.&"f.?an st ot ALS Laboratory Group (Thailsnd) Froductlan Order Number: 99137369
‘molampde baslh UAKA-K olhanaiLa fofed. Materinl Number: 557200-J-44
Do Nt s Thia Cylinger baiow 109 pu aposcaly, Certification Date:34-Sep-2036
] ANALYTICAL RESULTS Expley Date: 24-5ep034
Component Requested Astual Pratecol Total Relative Ay, Cylinder Deseriptian: )
Concentration Congentratlan Method Uncertainty Dates STEELAT L, ]
SYVEEN X " % NIST T Tz The This re i Ble 1o &1 fhirow 1hr rel
b :m"w’: a1e8% a1 +H0.3% NIST Tracaakio 1 SEass, The Atrky of ) Standnrd hes bren gacfarmed in sesorense- i ’:.‘E'""{5::‘3.‘;3‘!‘,".5‘,'!,.';":.‘ E‘.-"{‘;é‘é;“"‘“:""”:.’.f?i.":’,'.’.":.!
Cerufleation of Gaseoua Callbrariat Stiwards urieg procedure Gi resced 60 & wolerescld bazh, valess ather i1
* CALIBRATION STANDARDS : e T gy Unrtruint e basrd an b tandand ice o crae Ghctot 1w pranldlng & evel aF onTigpare of
Type LotID Cylinder No Songentration Uneeriainty Expiratlon Data CertiMicate Numb
NTRM 10010502 1038055 5,987 % OXYGENINITROGEN -03% Apt 19,2022 +Rumber: Analyst:
O — — 28516
ANALYTICAL EQUIPMENT T
Insirument!Make/Model Analytical Principle Last Multipalnt Calibration Cylinder Number:
S{EMENS OXYMAT 6 - N1-W5-951+ 02 PARAMASNETIC Ot 26, 2020 363675
— ————— : THITIRAT LOYIRAT
Trlad Data Avallabla Upon Recquest Homlnzl Cylinder Content: Approve:
NOTES: 5.560 M3
Gross Welght: d8.1 Kg
Nel Welght. 8.2 g N.amlnul Pressure:
145.0Bar SUKANYA KAMPTHARAT
Vaive Quilen: Te He-Order Please Quater
. CGA 550 BRASS S5T200-J-44
- 1
Comment: ® 1 is recommended that this product be ned used belon 3% of hétual conten ar shoold a6t be used when 118 o

preasure s below 150pslg.

# Other impairities that derect by anatvticsl condition of thi n t
s mixture shzll be .
p reportif it is more than | 04e of
# Keep and use In well-ventiteicd am Secure prea.

. Fage lolr?
mc'wmm thin () Linde {Thailand) Public Company Limlled
. e i
& ummunquu AR U 6.5 Ry 15" Hoor, Bangna Tower &, 1/3 blos 10, Bargne Iad IO, 6.3 Nisd, Libgiaew
Approved for Release Pagu 1 of 15040184 wr 0o ks Rangphre, Samutprakan 10040, Bl {6 IMEI0 Taa () 2MA08S
Trewosbiad: 105 W 5 AUNAe miroim core 1aeg Wl Flond: 105 W07 3. 1 5aamamak, A snapahorg. Ehacosngass 24000
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CERTIFICATE OF ANALYSIS
Analytical Resuit
‘smponent Eequept Certifled Lentified Bletbod Aysay Nuig
I i [ ¥
Ozygen 16.0% 159%  +-1% relstive {2}1-PB-354 24-5ep-2016
in Nifrogen
; ,
i |
Reference Stondprd used in Assay N :
Referency Cxlinder Ko, Coneentration Explred Daig '
anas jrassinian ‘E
Oxygen 24362856 i:u.uu £003% 19-Aug-2017 T
¢
I Nitrogen i
i
Analytical Insiraments used in dssap
Insmument MakeModel Anabics] Bingiple Last Mullipein Calibraion
Servareen 4100 U2 Anaiyzer Paramaguctie 2H4-Sep-2016
Mcthed A Aniptd
L. s Chromusograp v .
2 Paromagaetic (hygen Analyser !
¥, Clecoochemical Oy pen Anabact i
4, Bl trchemmical Mphiure Anatyaer
2. Tedal ) Iyérocatem Analyser
. Other spesificd
Cylinder Number 363075 Certifcalion Date; 24-5ep-2016
Froductlon Order NumberS13738% Expirailon Date: 34-5ep-024
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TUTISTR SREETER

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL NESEARCH (TISTRY

Request No. 21-67/0292 M'I'C No. EEL. BP. B3/0267
CALIBRATION CERTIFICATE

Submlited by : ALS Laboratory Group (Thailand) Co.,Lid.

Address + 104 Phatthanakan 40, Phatthanakan Rd., Khwazng Phatthanakan, Khet Suan Lvang, Bangkok, 10250

Culibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Cenire.

d., Muang, 5: kan 10280.

Sei 1C, Bangpoo Indusirial Eslate,

Enstrument Colibrated : Ambleat Environment

Deseription : Sound Calibrator Temperaturs HB+H°C
Manufacturer : Rion Relative Humidity : (504 15) %

Muodel :NC-74 Ambient Pressure 1 {101,325 +£1.500) kPa
Scrial Ne. 134178121 (ID:RYG_F50213)

Standardsused: 1. Diglw! Funciion Synihesizer NF Electronic DF-193A S/N 122037,
2. Measuring Amplificr Bruel&Kjner 2636 5N 1537484,

3, Programmable Atemuator Tamagawa TPA-303A S/N OF 2214, :
4. Digital Multimeter Agilent 34401 A S/N MY44005560, f
5. Pressurc Transmitter Valsala PTB02AD S/N T0O650081.

6. Audio Analyzer Krithley 2015-P S/N4108495,

7. Condenser Microphene B&K 4180 /N 2889871,

Cafibration Procedure: CP-102-04 based on 1EC 60942-2003; The sound pressure level generated by sound

- %""é’“P :

calibzator under test shatl be measured by standard microphene using an insernt volags technique.

This i has been calib ds maintoined nt Electrical and Electronic $1andards

4 against
Laboratory (EEL), which are irzceable to the Intemational Sysiem of Units ihirough the National Institute of
Metrolopy (Thailand).

The information on actual reading is altnched herewith and the uncertainy limits quoted refer 1o the
measured values only.
Drale of Receipl : 19 Feb. 2024

Date of Calibration 1+ 28 Feh. 2024 ) ! .'Z‘V

The resutts elate orly ta the ilems Iestedvealibrated vr value ssloned
Advucrtising the RoporTerficate and publicty 6f e rasules cxeopt In fuil are profubiten umess swiitten peirusuon b obtaned liom the goveinar o TISTR,

wit

THAILAND INSTSTUTE OF SCIENTIFIC AND TECHRKOLOGICAL RESEARCH (TISTR)

Request No. 2670292

‘The reported expanded uncertainty is based upon o standard

MTC No. EEL. BP. B10267

faetor k= 2, providing a level of confidence of approximulely 95%.

Notnlnal Qutput of Unit Under Test =54 dB re Z0pPs at 1000 Hz
Accustic Output in dB re 20)4Pa, Corrected (o Refercnce Condltlens: 101325 kPa, 23.0 °C and 50 %RiL

1. Sound Pressure Level

iplicd by 2 ng

Standard Microphong Mcasured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Leve] (4B} {dB) {dB} [EC&0942:2003 Class 1
172 inch Bruel&Kjner 4180 2401 001 +0,10 10,40 dB
2. Frequency
Standard Microphone Measured Frequency Devinted value | Uncertainty Tolerance limit
Type {Hz) (Hz) {H2) 1EC60942:2003 Class |
172 inch Bruel&Kjaer 4180 1003.1 3l L5 £1.0%
3. Total Distortion
Standard Microphone Measured Total Distortien Uncerainty Tolcrance limit
Type (%) (%) IEC60942:2003 Class 1
172 inch Bruel&:Kfaer 4180 1.50 +0.50 F3.0%
Nate : 1. No adjustment.
2. The calibrator pressure sorrection was not included.
3. The microphone volume correction was included at level of 0.16 dB fm;n_ n{@ﬂﬁf‘f\\
Callbrated by : Approved by : AR

£

(Mr.Weerachai  Deechaiyac)

Date of Culibratlon : 28 Feb. 2024

Date of Tssue i 29 Feb, 2024

7
Electrical and E :AﬁIgsl;Eﬁﬂs Laboratary

Industrial Metrology and Testing Service Centre

End of Cerificate

ittt

Ref ; 2011267021500719001
272

The vess relate only 10 the ifems tested/calinaied of value ssigned
Zupvertising fhe ReponACretilicsze ard pubiliciy of e resulls exeot in Il arc prolibiied untess wItten pormisskon ks obteinga f1om the governdy of TISTR

Head Office

361 3 Tabiery ’eigng o, Amphioe KlsngLuang
Changmat Pathumthani (2120, Thailwnd

Tol. 6618 2577 5007

+am. (5510 2577 5069

Lomat - unipaigisinonin Yebsitemwvdnicodth

Office/Laboralory
Sci 1€, Bargpoo Industsal Lstatc, Sukmumwt Road,
AT phoe Moang, Changnat Semutprion 16280, Thatand
Tal. (6610 2223 1672 BO oxt. 115, 116
Fax (46) 0 3323 9108

Earaal, 2 inte gt ot

FMBLMTL 002 Rev.d
Office
195 Phatomonin Road, Chatuchak, Bangk 10700,
Thalland
Tol 6610 2579 1121-30 ext. 5219, 5225, 5217
Fa 146) D 2573 BYO2
Lanail : sumaslecqtistronth

FILBLMTC.002 Rev.3
Head Offlce

35 b Tamban Knlorg Ha, Arphoe knlong Lusng,
Changsat Pothumtnun’ 12120, Thatand

Tes {6€] 0 2577 9034

fax. (68} 0 2577 5000

OfflceLaboratory
BB 2 P Tambin Rangpoamal, Arrphoe Luang $amutprakan
Chargsat Sarmupeata 10262, Thatang
Teb (66} 0223187280 ¢t 115, 316
(86} CH 3219 300
Eanail £ ikt O tr Wors it + sy tista e 1

Office

196 Phanarporhun fisad, 1 dyaa, Chatucka,

Banghok 1090, Tnatand

Tel t66) 02579 1421-30 &, 5218, 225, 5217
(569 08 1587 8877

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-45f) sirintharn Rogd, Bangbumu Bangplud, Bangkot, 10700 Thaliora
Tel. « 86 2439 833 Emall: ca'loretiongbsithipherm com

SITHIPORN,

assoclates

WICTOLTT 11025
CAUILTION 6134

Cert. No. : ACL24035
1of8

Pages @

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42A / Microphone UC-52 7 Preamplifier NE-24
Serlal No.: 00623394/ 198641 726422

ID No.: RYG_FS0619

Condltion As Found : GOOD

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

BANGKOK, 10250 THAILAND.

Location : -

Ambient Temperature : (230=3) “C
Pressure : (1013 £3) kPa
Relative Humldity : (500 £20) %

Received Date:
Calibration Pate:
Date of Issue:

05 JANUARY 2024
12-15 JANUARY 2024
18 JANUARY 2024

Calibrated by : Nathakom Pisutpaisan

7 LA -

( Thanakul Petchurai )

Approved by :

This centificate is issued in accordance with the requirements of 1ISQAEC 17025 sumdard, may not be reproduced

cther than in full, except with the prior written approval of the head of Calibration Laboratery,




SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN SITHIPORN
451451 Sirinthom Road, Bangbum©u, Bangpiud, Bangkok, 10700 Thailand associates - 251- 4511 SIrintham Road, Bangbum, Bangphud, Bangkok, 10700 Thailand associates
Tol+5524338331  Emall;caltration@sitniphorncom EAR Tol 4632433830 Emall: calibration(@sithiphorncom oottt
CerL. No. 1 ACL24035 Cert. No. ¢ ACL24035
Jub No. : VCETACDOSZ Job No. : VC47AC0052
Pages : 2013 Pages : }of§
Calibration Procedure ¢ CP-AC-01
Snmmary of Measmrement Result;
Calibration Method :
This cquipment was calibrated by follow on LEC-61672-3 (2013) Standard for sound level meler (SLM). Uncertalnty dazimum-permitied
The SLM had tosls lo Acoustical and Elcetrical siyal tests of freq) Sghting with Ancchoic chamber and Ref Parumeter uncertsinty of
Standard Instruments. . ) measwrement {dB)
For tesis results of each items were made by observation of each Instruments display and also with SLM's display. 1. Absolute sensitivity 02 NiA
2. Self-generated noise 0.2 NiA
Conditlon of thls result of calibration : 3. Acoustical signal tests of frequency weighlings
1. Reference Standard Insirumens = 125 Hz 03 0.6
Lustynment Model Serial No, Cert, No, Rus Date 1000 Hz 03 0.6
Waveform Generator 332100 MY48017076 EF-000%-23 07-FEB-24 8000 Hz 0.3 0.7
Waveform Generator 335118 MY52302742 EF-0010-23 07-FEB-24 4. Blectrical signal wsis of fiequency weightings
Digital Mullimeter 334614 MYS3220104  EELBP 300266 13-FEB-24 For 10 Hz 1o 4 KHz 03 06
Digital Multimeter 33461A MY53220076 EEL.BP 20/0266  13-FEB-24 For > 4 kHzto 10kHz 03 0.7
Digita} Multimeter 344614 MY60024273  EEL.BP 310266 14-FEB-24 Tor> 10Kz w0 20 iz N o
Programmable Attenoator MAT-1070 62100514 EF-0011-23 DB-FEB-24 5. Frequency snd lime weightings 1 | kHz 0.2 02
Condenser Microphooe 4130 2977900 AA-1001-23 14-FEB-24 5. Long - term stability 01 0.1
Measuring Amplifier NA-2KAL 34560495 AA-3002-23 14-FEB-24 - Lovel limearity on the reference fevel range 0z 03
2. This resul of calibrtion was found accurale as shown on date and place of calibration for this colibrated iter only. 8. Level inearty Ingluding the lvel range control 02 03
. . . . . . 9. Tone burst response 0.2 0.3
3. This cenificale is traceable 10 the system of unit dat:
) . . 10, Peak C sound level 0.2 0.35
3.1 National Institute of Merolegy {Thaifand). 11, Overload indication 02 0.25
3.2 Thailand Institute of Seicntific and Technological Rescarch (TISTR) 12. High level stavility Y] o1

7 Ak

SITHIPGRN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

4BF-451Ai Sirinthom Read, Bangbumni, Bangplud, Bangkek, 1070 Thailand
Tol.+5G 2433 8331 Emuil: calibrativn@sithiphorm.com

SITHIPORN,

associates -

HSCTISITIS 17023

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45411 Slrinthorn Rond, Bangbumn, Bangplud, Bangkak, 10700 Thalland
Tol +66 2433 B33 Email : sqlibratien@sithiphorncom

SITHIPORN)
associales. )

NSCTISITIS 17025

CALIBRATION 0134 'CALIBRATION 01%4
Cert, No. : ACL24035
Cerl.No. s ACL24035 Job No. 1 VCGTACH052
Teh No, : VC67AC0052 Pages : 5of8
Pages dof g 4, Electrleal signsl tests of frequency welghtings
¢ brati Weighting network response with relative 1o 1 kilz,
Fraquency Dieviation from various lrequeney weighting response ¢urve (dB)
L. Absolute seasitivit j A
Y (H2) Flat C-wuight A-weipht cefpl."mcc
Reference Measured Acceptance Limits
Acoustic Signal Value Deviston Limil 62 0.0 -0, .0 2.0
(dB) (B} (dB) (4B) 125 0.0 0.0 0.0 +1.5
939 (53.98) Py 20 03 250 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
2. Self-generated noise 2000 T o 00 0
2.1 Nonnal test <000 D.D oo m a0
Measured Value 8000 0.0 0.1 0.1 +5.0
(dB)
14.6
5, Frequency wnd time welghtlngs at 1 kHz
2.2 The microphone of the sound Jevel meter was replaced by clecwical signal input device. 5.1 Frequency weightings at | kHz
Frequency Measured value Anlicipated | Measered Devialcd Acceplance
Weighting (dB) Frequency Value Valie Value Limits
Weighting
A - weighl 108 8. B {dB) (dB) (dB ) (dB)
C - weight 171 2 - w=fs:l\l 94<g 9:2 00 £0.2
Flat 229 S weight 94 94/ 0.0 %02
Floo 94.0 94.0 0.0 = 0.2
3. Acousilcal signnl tests of frequency welghtlngs 5.2 Time weighting at 1 kHz
Meler free-field seoustic response at a level of 84 dB
Anticipated Measured Deviated Ateceplance
Frequency Deviation from various frequency weighting response enrve (dB) Frequency Value Value Value Limits
(Hz) ; . Acceptance Weighting (dB) (dB) 1dB} (dB)
Fal Crueight | Arweight Lisnits Fast 530 5.0 09 =01
125 0.1 0.1 0.1 =15 Slow 94.0 924.0 0.0 +0.1
1000 0.0 0.0 0.0 =10 Leg 940 94,0 0.0 10.)
3000 0.1 01 02 +5.0
0. Long - term stablilty
SLM Disploy | SLM Display | Deviated Accepiinee
Frequency al initial at final Value Limits
Weighting (dB) (dB) (4B) (dB)
A -weight 94.0 94.0 0.0 +0.3

7 AT

7 -




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451{1 Slrinthom Reod, Bangburn,, Bongplud, Bangkok, 10700 Thailand
Tol 466 2433 B33 Erncil: calibrolen@sithiphorncom

SITHIPORN)
asscciates —
R

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451- 451 Sirinthom koot
Tol. +60 2433 6331

d, Banghumr, Bangplud, Bangkok, 10700 Thoiiand
Ernail: calibrationg@simiphorneam

SITHIPORN)
associates -~

NSCTISLHS 17023
CALIBRATION 0134

Cert, No. 1 ACLI4035
Job No. = YCETAC0052

Cert. No. ; ACL24035

Job No. : VC67AC0052
Papes  : §of3 Pages : 7of8
7. Level linearity on the reference Jevel range 8. Level linearity including the level range cantral
Anticipated | Measured Devioted | Acceptance Amicipated | Measured Deviated Acceptance
Value Velue Velue Limits Runge Value Value Value Limits
(dB) {dB} (dB} (dB) (d3} (dB}) {dB) (dB)
1370 1370 0.0 & 1.1 Auto 24,0 94.0 0.0 =L1]
136.0 136.0 0.0 + 1.1
135.0 1350 0.0 a1 9. Tone burst response
1340 1340 00 211 Time Tone bugst Anlicipated |  Measured Devialed | Acceptance
:;;g :;22 gg * : : duration, Tb Cycle Value Value Value Limits
' : : = Weighing | (ms) (an) (aB) (4B) (8)
131.0 1310 0.0 =11
1290 129.0 00 Y 0.25 1 108.0 107.9 -0.1 1.5:-50
1240 1240 00 e Fast 2 8 117.0 117.0 0.0 1.0;-2.8
1190 1190 0.0 211 260 L 134.0 134.1 ol 1.0
1140 1140 o0 T Ston 2 ] 108.0 108.0 0.0 1.5;-5.0
1090 109.0 0.0 %11 200 800 127.6 127.6 0.0 =10
1040 104.0 0.0 & 1.1 0.25 1 95.0 98.9 0.1 1.53-5.0
9.0 99,0 0.0 1.1 SCL 2 8 108.0 108.0 0.0 1.0;-2.5
940 $4.0 0.0 £1.0 200 800 123.0 128.1 0.1 310
§9.0 800 2] +1,]
84.0 £4.0 0.0 +1.1
19.0 790 00 %11 10. Peak C sound level
:;2 Z;Z zg - !1: Nuraber of cyele Anticiputed | Measured Devinted | Acceptance
. ! 1 =L
510 10 20 il in Value Value, Lepeck Value Limits
svo 59.0 u.u : 1.1 lest signal (4B} (dB) (4B} {48)
0 10 00 L Continuous 133.0 133.0 0.0 1.0
o0 oo 0 0 One 1364 135.6 08 3.0
H.0 44,0 0.0 1.
390 39.0 0.0 4 LI Number of cycle Anticipated | Measured Deviared | Acceprance
34.0 340 0.6 + L1 in Value Value Volue Limiis
30.0 299 0.1 + 1.1 resk signal {dB) {dB) (dB) {(dD)
2.0 289 il 1 Continuous 133.0 133.0 0.8 22.0
280 29 21 AL Pasilive half cycle 1354 1352 02 120
7.0 %9 D1 i1 Negative hall cycle 1354 135.2 4.2 420
16.0 259 0.1 1.1
5.0 243 .2 +1.1
7 AT - = Al
i,
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO,, LTD. CITHIPORN S0,
=
CALIBRATION LABORATORY SITHIPORN, CALIBRATION LABORATORY U =
A5H4511 Sirinthorn Road, Bongkuniry, Bangplud, Bangkok, 10700 Thailand associates 45k-4sfi stinthorn Road, Bangbumru. Bangplud, Banglok. 16700 Thatkand ""m i
ToL+6824338381 Ll calibrotion@sithiphorncam :::I::::Il;"l;:: Tol. +56 2431 821 Emad - callbration@shhphomeom CuLmRATION B134
Cert. No. : ACL24035 Cert. No. : ACL24093
Job Ne. : VOGTACODS2 Pages : 108
Pages : 8of8 . . .
Calibration Certificate
11, Overload lndleation
Equipment ¢ SOUND LEVEL METER
Measured value (4B ) Deviated Acceplance Manufacturer ; RION
Positive Negative Value Limits Model : NL~#2 / Microphone UC-52 / Preamplificr NB-24
one-half eyele | enc-halfeyele (dB) (dB) Serial No.: 00734225/ 145272 734370
8.7 89.5 -0.2 %15 ID No.: RYG_FS0030
12- High lescl stabifcy Condition As Found : GOOD
SLM Display | SLM Display Deviated Acecplance
i i ! i Customer ALS LABGRATORY GROUP (THAILAND) CQ.. LTD.
Frequeney atnital e finad Vame Liméts 104 BHATTHANAKAN 40, PRATTHANAKAN ROAD,
- 3 ,
Weighting (dB) tde) {aB) (a3) KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
A - weight 137.0 137.0 0.0 0.3 BANGKOK, 10250 THAILAND.
Location : -
Ambient Temperatore : (220 x3) °C
Pressure ; (1013 £3 } kPa
The separted uncertainty is based on a standard unceriainty multiplicd by coverage factor & =2 Relative Humidity : (500 £20) 0
arany value foliewing calculation.p ¥ a lavel of d af apy 1y 95 %
Reeeived Date ; 19 JANUARY 2024
End of Calibratlon Certificate Callbration Date ; 25-26 JANUARY 2024
Date of Issue s 29 JANUARY 2024
Calibroted by = Nathakom Pisutpaisan
Approved by ¢

7%

{ Thanekul Petehurai

This certificats is issued in accordanee with the Tequirerients ol ISOAEC 17025 standard, may not be reproduced

ether than in (ull, exeept with the prior wrilten approval of the head of Calibration Loboratory.




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

SITHIPORN SITH_IPORNJ
46k 481/ Sinthom Rend, Bangumre Bangpild, Bangkei, 1070 Thlland associates — 4512511 Sirinthom Recd, Bangbumry, Bangplud. Bangkok, 10700 Tholland associates .-
TolL+662433833  Emal: calibration@silhiphormeom wsoms e Tal+6624338331  Emali:cailbration@sithiphorm.com fosithotidtecd
Cert, No. ; ACL24093 Cert. No. : ACL24093
Job No. | YC6TACODS8 JobNe. : VCE7ACD053
Pages  : 20f8 Pages  : 3of8
Calibration Procedure : CP-AC-D1
tsmmnry of Meagurement Resubt ;.
Calibration Method :
This equipmont was calibried by follow on IEC+61672-3 (2013) Standard for sound level meter (SLM), Uncertalnty Maximum-permitted
The SLM had tests to Acoustical and Eleetrical signal tests of frequency weighting with Ancchoic chamber and Reference Parameler uneertalnty of
Standerd Instruments. (aB} measurement (45
For tests results of each {lems were made by observation of ach Instruments display and atso with SLM's display. 1. Absohute sensitivity 0.2 WA
2. Sclf+genenated noise 0.2 NiA
Condition of this result of calibratlon : 3. Acoustical signal tests of frequency weightings
1. Reference Standard [nstrumens ¢ 12518z 03 0.6
Insteumens Mode] SeriulNo. Cort. No, Bus Dts 1000 Hz 03 0.6
Waveform Genertor 332104 MY48017076 EF-000923  07-FEB-24 3000 Hz 03 o7
Wevelorm Generater 335118 MY52302742 EF-0010-23 07-FEB-24 4. Electrical signal tests of frequency weightings
Digital Multimaler 334614 MY5320)04  EEL.BP 3010266 13-FEB-24 For 10 Mo 0 4 130z 03 Y]
Digfml Multimeter 33461A MY53220076 EEL.BP 29/0266 13-FEB-24 For >4 kHz to 10 kHz 03 0.7
pmarer e wemes oo o o -
5. Frequency and time weightings a1 1 kHz 02 0.2
Condenser Microphane 4150 2077900 AA-1000-23 14-FEB-24 2. Long - torm stabiliny o o1
Measuring Amplifier NA-4IKAI 34560495 AA-3002-23 14-FEB-24
7. Levzl linearity on the teference leve] mnge 02 0.3
2. This result of calibrativn was found necurate as shown ot duie and place of calibration for this calibrated item only. 8. Level linearity including the level range control 0.2 03
3. This certificale is traceable (o the 3 1 system of unit ined al : 5. Tone burst respanse 02 23
3.1 National Institte of Metrology (Thailand). 10, Peak € m}mf Ic\fd 02 038
3.2 Thailand Institute of Scientific and Technological Rescarch (TISTR). 1. 0-wrloud lndlC?lfDl‘l o2 023
L2 High level stiability 0.1 0,1

. A

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

464511 Sirinthorn Read, Bangbumi, Bungphud, Bargkok, 10700 Thailand
Tol. 468 2433 8331 Email : calibration@sithiphomeom

SITHIPORN
associates -

NSCTINTS 17025
CALBAKTINR DI
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SITHIPCRN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

46145V $irinthorn Reod, Bonghumru, Dangpiud, Bangkok. 10708 Thailand
Tol +68 7433 8331 Ernall: callbration@lthipharncam

SITHIPORN)
associates.

NSCTISITH 17025
TALERATION 0394

Cert. Ne. ¢ ACL24093
Job No. @ VCETACOBSE
Pages : 4of§
all :
1. Absolute sensitivity
Roference Measured Acceplance
Acoustic Signal Valoue Devistion Limit
(dB) (dB) (dB) (dB)
$3.9{93.98) 938 0.0 0.3
2, Selt-generated nolse
2,1 Narmal 1est
Measured Value
(dB)
214

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

Frequency Measured value
Weighting, (dB)
A - weight 1.6
C - weight 17.9
Flat 236

3. Acoustical signal tests of frequency weightings

Meter frae-field acoustic response at 4 Teve] of 84 dB

Frequency Deviatien from various frequency weighting response curve (dB)
tiz) Flat Coweight | Acwclght Acseplance
Limits
125 0.3 0.3 0.3 1.5
1000 0.0 0.0 0.0 +1.0
2000 -L.1 -9 -0.9 +5.0

o Lt -

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

Cert. No. 1 ACL24093
Job No, 1 VCETACDOSS
Pages : SofR

Frequency Deviation from various frequoncy weighting response cuzve (dB)
(Hz) Flar Coweight | A-weight Acceplance
Limits
63 0.1 0.0 0.0 2.0
125 0.0 0.1 0.0 +1.5
250 2.0 0.0 0.0 +1.5
500 0.0 0.0 0.0 +1.5
1060 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] +5.0
& Frequeney and time welghtings o1 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated | Measused Devinted Acccptance
Frequency Value Value Value Limits
Weighting (dB } (dB) (dB) (dB)
A - weight 04,0 24.0 0.0 = 0.2
C - weight 94,0 94,0 0.0 0.2
Flat 94.0 24.0 0.0 + 0.2
5.2 Time weighting a3 | kHz
Anlicipaed | Measured Deviated Accoplance
Frequency Valne Value Value Limits
Wrighting {d8) 14D) 1d8) (B}
Fost 94,0 54.0 0.0 +0.1
Slow 94.0 4.0 0.0 ]
Leg 94.0 94.0 0.0 0
6. Long - term stability
SLM Display | SLM Display |  Devialed Acceptance
Frequency atinitial at final Value Limils
Weighting 14n) (dB) (4R) - (dB)
A - weight 94.0 924.0 0.4 *0.3

o et -




SITHIFORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-451f) Sirintharn Recd, Bonglunru, Bangplud, Bangkok, 10702 Thaliand
Tol +66 2432832 Emall: colibrolion@sithiphom.com
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SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY

454511 Slrintharn Roatl, Bargburmi, Bangglud,

Tal.+52 24228321

Ernail ! calibretion@sithipharm sorm

SITHIPORN)

Bangkok. 10700 Thaliond assaciates —
HECTIN-TIS 17028

CALBRATION 03594

7 Level linearity on the reference level range

Cert. No. : ACLZ4053
Job No. = VC67AC0058
Pages  : Gof8

Anticipated | Measured Deviated Acceplance
Value Value Value Limits
{dB) (dB) (dB) {dB)
137.0 157.0 0.0 +1.1
1360 135.0 0.0 +1.]
1350 1350 0.0 +1.]
134.0 134.0 00 % 1.]
133.0 133.0 0.0 *1.1
1220 1320 0.0 +1,]
131.0 131.0 0.0 + L1
1290 125.0 0.0 *1.1
1240 124.0 0.0 111
119.0 1150 0.0 1.1
114.0 114.0 0.0 1.1
109.0 105.0 0.0 +1.1
104.0 104.0 0.0 LI
9.0 29.0 0.0 1.1
94,0 240 0.0 £ 1.1
§8.0 89.0 0.0 1.1
84.0 B4.0 0.0 +1.1
780 790 0.0 + .1
"D 740 0.0 + 1.1
62.0 69.0 0.0 1.1
64.0 640 0.6 + 1.1
590 59,0 0,0 1.1
54.0 539 0.1 1.1
49.0 49.0 .0 + 1.1
44.0 43.9 0.1 4 1.)
39.0 389 0.1 +1,]
34.0 339 0.1 +1,]
30.0 29.9 -0.1 +1.1
29.0 289 0.1 +1.]
28.0 280 0.0 +1.]
27.0 220 20 1.1
26.0 260 2.0 1]
250 250 00 1,1

7 A -
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN;

451-451/1 Sirintham Road, Bangburnru, Bangpiud, Bongkok, 10706 Thailand
Tol +06:2433 8331 Email: colibratlen@sithiphorn.cem

associates.

HLCTISI T8 13025
CALSRANGN D194

Cert, No. 1 ACL24D93

Jab No. : VCG7AC0058
Pages : Ralg
11, Gverload kndicalion
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limils
one-half cycle | one-halleycle {dB) (dB}
£9.6 89.8 0.2 +1.5
12. High level stablllty
SLM Display | SLM Display Deviated Acceptance
Frequancy at initial ut final Value Limits
Weighting (¢B) [£:3) (dB) (dB)
A - weight 137.0 137.0 0.0 £0.3

The reported uncenainty is based on 2 standard uncertainly maltiplied by coverage factor & =2

or any value g ding a lavel of

fidence of "

End of Callbeation Certificate

y 85 %

ot -

Cert. No. 1 ACL24093
Job No. @ VCS7ACOIRSS
Pages @ 7ofB

8, Level linearity including 1be level range control

Anticipated | Measured Devioted Acceplance .
Range Value Value Value Limits
(dB) (dB} (dB) (dB)
Auto 94.0 84,0 0.0 1,1
9. Tone burst response
Time Tone burst Anticipated | Measured Devimted | Acceptance
duration, Th Cycle Value Value Value Limits
Weighling {rs) (dB) (dB) {dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast H 3 117.0 117.0 0.0 1.0;-2.5
200 800 1340 134.0 0.0 *10
Slow 2 ] 108.C 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 11,0
.23 1 95.0 $B.% 0.1 1.%;-50
SEL 2 ] 108.0 108.0 0.0 1.0;-25
200 800 128.0 1280 0.0 11,0
10. Peak C sound lavel
Number of sysle Anticipated | Measured Deviaed | Acceptance
in Value Value, Lepeak Value Limits
Igst signal [dB}) (4B ) {dB) (dB)
Contitwous 133.0 1330 0.0 +3.0
One 1364 136.2 0.2 +3.0
Number of eycle Anticipated | Measured Deviaied | Acceptance
in Value Value WValue Limits
{os! signal (dB) {dB) (dB) (dB)
Continuous 133.0 133.0 0.0 2.0
Puositive half eycle 1354 135.2 0.2 +2.0
Negative half eycle 1354 1352 -0.2 2.0

2 B

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

4514514 Sirinthorn Ret,Bangbumry, Bangp! udaangluk 10700 THA!LAND
Tel-2435-8300 Fax.0-2433-1679 e-maifical-¢

|
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Cert, No. 1t ACL23196
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Calibration Certificate

Equipment :
Manufacterer
Meodel ;

Serial Nos;

1D No.:

Condition As Found :

Customer ;

Location :

Amblent Temperature
Pressure:

Relative Humidity :

Received Date =
Callhration Date =
Date of Issue :

Calibrated by :

Approved by :

SOUNDLEVELMETER

RION ‘

NL-42 Microphosie UC-52  Preamplifier Ni-24
00734223 /169439 772460

RYG FSO02

GOOD ~

ALS LABORATORY GROUP (THAILAND) CG,, LTD,
104 PHATTHANAKAN 40, PEATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN L] UANG
BANGKOR, 10250 TIIAILAND, '

- p—

(230 23) C
(101323 KPa
(500220 %

15 JUNT: 2023 -
2022 JUNE 2025

23 JUNE 2023

‘Nethakem Pisutpaisan

7 2Lk

{ Thanakul Petchurai

This certificale s issued in accordance with the requirements of [SOAEC 17025 stendard, may not be reproduced

other tdan in full, except with e prior writen approval of the hend of Calibration Labormiory.

QF-T5 12-050H-D20664
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SITHIPORN ) SITHIPORN ASSOCIATES CO,LTD.
associates. CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert No. : ACL231%6

Joh No.  : VO&6ACO066

Fages 1 2of8
Calibration Procedure : CP-AC-01

Culibration Methed ;
‘This eguipmenl was calibrated by based on IEC-61672-3 (2013) Siaidand for :ou::d Igvel meter (SLA),

The SLM had 1251s 10 Acoustical and Elecurical signal fesis of Brequency wclghling with Ancchulc chamber and Reference
Standard Instruments.

For tests results of each iteins were made by observation ol‘each Instrumenls dlsplay and also with SLM's display.

Conditien of this result of calibration ¢ .

1, Reference Standard Instruments : -\ )
Instrument Model Serinl No, C:ﬂ..h‘.m D.llulm
‘Waveform Generator 332104 MY48017076 EF~0009 23 07'-FE§-24
Wavefarm Generator 33511B MY32302742 ET-OQI. 0-23 - O7FER-24
Digital Multimeter 334614 MYS3220004  EEL.EP30M0266 13-FEB-24
Digital Multimeter 461 A MY53220076 EEL.BP 28/0266 13-FEH-24
Digilal Multimeter 3461 A MY60024273 EEL.BP 31/0266 14-FEH-24
Programsable Avenuator MAT-1070 52100114 EF-00112)  OBFEB-
Condenser Microphone 4180 2977900 AANDOL2Y  4FER-24
Msasuring Amplifier NA-42KAL 345604958 Aj}—‘suoz-zz 14-FEB-24

/ J
2. This result of ealibration was found neewrate a5 shown on date ond place of calibration for this calibrated itern'only.
3. This cenificate is traceeble ko he internationa! sysiem of unit maintainedalz

3.1 National Instituie of Metralogy {Thaitand).
3.2 Thailand Institeic of Scientific and Technological Rmnrch (TISTR)

QF-TS124M-4-020664
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SITHIPOR Nj SITHIPORN ASSQCIATES CO,LTD.
associates CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No. : ACL23196
Job No. : VCH6ACDOGS

Pages : 4of§
Result of calibiration ;.
1. Absolute sensitivity e
Reference Measured Acceptance
Acoustic Signal Value Devistion Limil
(dB}) (dB) {dB) (dB)
93.9 (93.98) 9.9 T-00 403
2. Sclf-gencrated nolse .
2.1 Normal test
Measured Value “\ '
(dB) N
143 y

2,2 The microphone of the sound level meter was replaced by clectrical my\al input device,

Frequency Measured value :

Weighting {dB8 } A K

A - weight 103 K ’

C - weight 17.0 '
Flat 228

3. Acoustical signal tests of frequeney weightings
Meter free-field aconstic respanse at a level ofgé dB

Frequency Deviation from various frequency welghting resporise curve {dB)
(Hz}) | . Aceeptance
Fiat C: wf:ghl .A-yvlcqgh: Limits
125 0.5 0.5 0.5 %15
1000 0.0 0.0 0.0 210
8000 -4 Al 2,1 +5.0

QF-T51 2-04-1H1- 8000604

B,

Cert. No. 1 ACL23196
Job No, : VCGEACDI6S
Papes  : JofB

Summary of Measurement Result :
H .
! i Uneertaiary | Maximum-permlited
Parameicr i Pass | Fuil . uncertalnty of
! (dB) -
] measurement (OB}
1, Absolute seasitivity V- 02 A
2, Self-gencraied noise v - 01 NA
1A ical slgnal tests of freq) ightings . *
1250z ¥ . 03 N [
1000 Kz v - XN [TIE
5000 Kz 4 - 03 |\ 07
4. Electrieal signal tests of frequency weightings 3 *
For 10 Hz 104 kHz v - 03 i 0.6
For >4 kHz 10 10 kHz 4 - 03 | [%]
For > 10 kHz to 20 kHz - - ] 1.0 K
5. Frequency and time weightings at | klTz. v - 0.2 ! 02 P
6. Long - term stability v - 23] / [N
7. Level Yinearity on the referance level range v - 0.2 , 03 ¢
8, Level Enearity incloding the level range control ¥ . 02 03/
9, Tone bursl response v - 0.2 0.3
10, Peak € sonndd fevel v - {702 935
11, Overload indication Voo 02 028
12, Tigh level siehility LV - 0.8 0.1
Motz 1 Pass/Fail evaluation for cach parameter, :
will be considered together from the Timit and ﬂi_e Maxil perimitted inty of measurement,

QFTS1 2-04-1-0 20664

Bt

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

Continuation of Calibration Certificate

Cerl, No. s ACL23196
Job No. : VCG6ACO066

Pages 1 5018
4. Electrfcal signal tests of frequency welghtings
Weighting nctwork response with relative 1o 1 kHz
Frequency Deviation from various f'r:quency weighting response curve (di3)
(Hz} N N Accepiance
Flat C-weight A-weight Limits
63 -0.1 0.1 0.1 42.0
125 0.0 0.0 T 215
250 0.0 0.0 -0.1 N
500 0.0 0.0 -0 . 415
1000 0.0 00 0.0 ‘410
2000 0.0 00 0.0 20
4000 0.0 0.0 0.0 .04
8000 .0 0.1 0.1 50

5, Frequency and tme welghtings al 1 kHz
5.1 Frequency weightings a1 | K11z i

Anticipaied | Measured Devialed Amptm:e

Frequency Value Value Valie | Limils
Weighting (dB) {dB) 1d8) ‘| (4B}
A - weight $4.0 4.0 C.0 +0.2
C - weight 94,0 940 0.0 +0.2
Flat 94.0 L e 0.0 02

5.2 Time weighting at 1 kiiz

Anticipaled | Measured Devialed Aceeplance

Frequency Value _Value " Value Limils

Weighting [} (dB) (dB) (dl3 )
Fast . 94.0 94.0 0.0 £{.1
Slow 94.0 94.0 00 40,1
Leq 94,0 G40 0.0 = 0.1

6. Long - term stability

SLM Display | SLM Display | Devieted Acceptance

Frequency atinitial at final Value LLimis
Weighting (dB) (dB) {dB) (a8}
A - weight 94.0 240 o0 03

QF-TSI2-H-4-U20604

= 2
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Continvation of Calibration Certificate

7. Level linearity en the reference level range

Anticipated | Measured Devisted | Accoplance
Valve Vilue { Valus - “Limits
() @ |l ) ()™
1370 1770 | 09 =11
136.0 1360 | 00 £1.]
1350 135,06 00 ~{. *11
1340 1340 0.0 Tx 11
1330 1329 -0.1 117
1329 1315 0.1 £1.1
1310 1309 -0.1 =1.1
120.0 129.0 0.0 =11
124,0 1240 00 £ 1.1
11,0 1190 00 =11
114.0 114.0 0.0 %1
105.0 109.0 [T 1.
104.0 104.0 0.0 x 1.1
99.0 5.0 0.0 *1,)
24.0 940 0.0 41,
5.0 £0.0 0.0 +1.
§4.0 £4.0 0.0 1,17
72.0 9.0 0.0 1.1
740 4.0 Y T
69.0 69.0 i 00 %11
640 540 Y £1.1
500 50.0 T x1.1
3408 540 Y [
49.0 49.0 _ 00 £1.1
44.0 440 0.0 1.1
39.0 390 0.0 +1,1
340 34,0 0.0 1.
300 300 0.0 £ 13
29.0 290 0.0 413
280 28.0 0.0 +11
27.0 210 0.0 +1.1
26.0 26.0 0.0 +1.1
25.0 24,9 -0 +1.1

QF-TEI2-44-04-020004

Cert. No. : ACL23196

SITHIPOR Nj SITHIPORN ASSOCIATES CO,LTD.
associates.. CALIBRATION LABORATORY

Continuation of Calibratdon Certificate

Cert. No. : ACL23196

Job No. 1 VCE6ACO066 Job No. : VC66AC0066
Pages : 6of8 Pages  : TolB
8. Level lincarlty Includlng the level range control
Anticipated Measured | Deviated Acceptance
Range Value Value || Value Tf~-. Limits
(48) (aB) | (dB) (B) .
Anlo 94.0 o0 00 +1.1
T
%, Tone burst response - _“"";‘\ .
Time Tone burst Anticipaled | Measured 'Devi\med Acceptance |
duration, Th Cycle Value Value Value, Limiis K
Weighting [ {ms) (dB) (dB) (d8) | (B} .
Ay k 025 1 108.0 107.9 0.1 \ 1.5;-5.0 \
i : Fast 2 8 17.0 117.0 0.0 \0;-ds :
lil 200 800 334.0 134.0 0.0 210
i 2 8 108.0 108.0 00 1.5:-5.0
| Slow
; 200 R00 127.6 127.6 0.0 ! =10
H 0.25 ) 59,0 98.9 -0.1 1.5;-5.0
i SEL 2 8 108.0 108.0 0.0 10;-25
//’ 200 800 128.0 128.0 00 |/ a0
/ P
10, Peak C sound level g
HNumber of cycle Anticipated | Measured .|* Devisied | Acseptance
in Value Value Limits
sest shgnal (dn) 48) ()
Continuous 133.0 0 3.0
One 1364 05 3.0
Number of eycle Andgipated | Measured Devialed | Accepiance
in Value Value Value Limits
fest signal (dB) (dB) (dB) (dB)
Conlinuous 1330 1330 0.0 2.0
Positive hall eycle 1354 135.] -0.3 +2.0
Negative hall cycle 1354 135.1 0.3 +2.0

o
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Continuation of Calibration Certificate

Cert. No. 1 ACL23196
Joh Na.

+ VOGEACHIGE
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SITHIPORN ASSOCIATES CO,,LTD.

CALIBRATION LABORATORY

451-451/1 Sirinthom Rd,Banghumry, Bangplud Bangkok 10700 THAILAND.

NSC-TITIS 12025

Pages  : BofB Tel0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphom.com httpdfwwwsithiphomcom ~ CAUBRATIOND3S:
Cert. No. : ACC23029
11, Qverload Indlcation Pages 1afd
. . .
T s Bv— Calibration Certificate
Positive Negative .‘Vn!ur. Lintis .
i Equipment : SOUND CAL]BR.‘-\’IOR
one-hall cycle | one-half cycle {dB) (dB) Manufacturer : RION : )
T i ) :
80.6 295 X #15 Model : NC-74 : $ AR Y D limetemy ?
T Scrial No.: 34178123 ! P
- . : CRRROVED EY T
. High level stabllity 1D No.: RY(Q_F50215 . 5
SLM Display | SLM Display | Deviad | Acceptance
Frequency at inilial at final Value Limits Condition As Found & GooD
Weighting (dB) (dn) (an) (dB) .
A - wright 1379 1370 00 +03 Customer ; ALS LABORATORY GROUP {THAILAND) CO., LTD,
‘ 104 PHATTHANAKAN 40, PHATTHANAKAN KQAD.
;I KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
! BANGKOK, 10250 THAILAND. E
The reported uncertainty is based on a standard uncertainty multiplied by L‘I!\‘cl;l[gc factork =2 ,l.
or any value following caleulation,providing o lovel of confidence of approximately 95 % Locotion : . ‘
e Ambient Temperatere {(230=3) *C
Ené of Calibration Certificate Pressure : (1013 23 ) kPa
e Relative Humidity ¢ (50020} %

QE181 24H-1H 020664

5o Bt

Recelved Date ;
Calibration Date :
Date of Issue :

Calibrated by :

Anproved by ;

07 SEPTEMBER 2023
20 SEPTEMBER 2023
20 SEFTEMBER?UZJ

Nathakom Pisulpaisan

7 Al

{ Thanakul Petchurai )

This certificate is issned in accardance with the nequirements of ISOAEC 17025 standard, may not be reproduced

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

QF-TS12-04-04-020664



SITHIPORN) SITHIPORN ASSOCIATES CO,LTD. SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY 2ssociates * CALIBRATION LABORATORY

Contdnnation of Calibration Certificate Continuation of Calibration Certificate
Cort. o, ¢ ACC23029
Job No. : VC66ACDI00

Cert. No. ¢ ACC23029
Job No.

Pages
. Pages 1 2¢03
Catibration Procedure : CP-AC-03
alk 0n
Calibration Method : . ! . a etevel i .
This equipment was calibrated by based on lEC-60942-20?3 Siundard. ) 1. Seund pressu .
istorti ' d calibrak d using (he reference — -
Thf snu:d pressure level, frequency and (olal distorlion ofilh: sown: lor wes teasured Using P p— pym—— E = l}ccc.pl;ance
microphone. G . . pressure fevel value valie - hyncemmg Limét - .
i @) @s) @) (B) @) -
s . 10 014, 040
Condition of this result of calibration : ., ko) $.1 o . .
1, Reference Standard Instruments ; " " .
Wavelorm Generator 335118 MY52302742 EF-0010-23 0?1FEB;24 2. Frequency H '
Digital Multineter IM61A MY53220104  EEL.BP 30!0?66 ’B-EBFM 1
Digital Multimeter 36IA  MYS3220076  FEL.BPJ0W267  13-FEB:24 Speied Mepoares | Dovinted Agaeplance
Digilal Mulimeter 33461A MY60034273  EEL.BP 3140266 14-FEB:24 ) value walue Uncertringy : Yimi
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB:24 Frequency %) (%) { ()
Condenser Migrophone 4180 2977900 AA-1001-23 14-FEB-24 (Hz) {Hz) ( i
Measuring Amplificr NA-ZKAL 34560495 AA-3002-23 14-FEB-24 1000 1001.5 0.1 0.1 [t
Audio Analyzer AVI3I60A  VI44BEOSS EF-00}2-23 . 10-FEB-24 (_/
v ¢ .
2. This result of calibration was found acourale as shown on date and place of calib;nﬂ;:n for this calibrated item orly. e
3. This certificals is traceable to the i ional system of unis maintained at ;- 3. Total distortlon o ) ..
3.1 National Institute of Metrology (Thailand), . ‘ Memwedvaloe (%) | Uneeninty (%), | Acceptance limit (%)
3.2 Thailand Instituts of Scientific and Technological Research (TISTR). 170 l 0.10 30

| |

H
i inli CraL o =1
The reported unceriginty {s hased oh 8 standand wicertainty multiplicd by coverage fovtor B =2

orany velue following caleulation.praviding a lavel of confidence of approximately 95 %

- Eni of Calibration Certificate

QF-TS 1241120664 m QF-TSI2-04-t4-020663 /‘;-' W‘, .
= '

SITHIPORN ASSOCIATES CO., LTD. S, SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN, %E CALIBRATION LABORATORY SITHIPORN,
Z -7 :
251251 Shiatom Ao, Bangbums Bangphi, Bangkok 15700 Thaend ’/{’?\\‘ £7a 2 4514511 Srinthom Road, Bangburmru, Bangplud, Bangkok, 10700 Thalland associfates.
Tal +86 2433 B33 Emall: ca'lbeationd s thiphorneom CAIAATION U384 Tol. +06 2433 8331 Emall : calinration@slihiphorncom mm':: ;;:ﬂ’:
Cert. No. ¢ ACL24090 ?;LNND‘ : 3CL14090
Poges :  lefs ob No, : VCSTACO058
. . . Pages  : 20f§
Callbl‘atlon Certlﬁcate Calibration Procedurc : CP-AC-0!
Equipment : SOUND LEVEL METER Calibration Method ;
Manufacturer : RION ) . This equipment was calibrated by follow on IEC-§1672-3 (2013) Standard for sound level meter (SLM),
Model ; NL-42 / Miicrophenc BC-52 4 Preomplifier NH-24 The SLM hed tesls lo Acousdcal and Electrical signal tosts of frequency weighting with Ancchoic chambor and Refereace
Serlal No.: 00233183 /144835 /23230 Standard Instruments.
ID No.: RYG_F50024 For tests results of"cach items were made by observation of cach Instruments display and also with SLM's display.
Condltion of this result of callbration ;
Condition As Found : GooD 1. Reference $tandard [nstawments :
Lostrument Madel Serial No, Cert. No. Dipe Date
Customer ; ALS LABORATORY GROUP (THAILAND} CQ., LTD. Waveform Generator 332104 MY48017076 EF-0009-23  07-FEB-24
104 PHATTHANAKAN 40, PHATTILANAKAN ROAD, Waveform Generator 335118 MY52302742 EF-G0L0-23  07-FEB-24
n ! : . .
KIMWAENG PHATTHANAKAN, KIIET SUAN LUANG, Digital Multimetur 33461A MY53220104  EEL.BP 3040266 13-FEB-24
BANGKOK, 16250 THAILAND, Digital Multimotor 134614 MY53220076  EEL.GP 290266 13-FEB-24
Digital Muhimeter 34461 MY60024273 EEL.BP 3170266  14-FEB-24
Location : - . it 3 Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Ambicnt Temperature 3 (23043} © e Condenser Microphone 4180 207790C AASIO01-23  14-FRE-24
Pressure ; (1013 23) kPa Measuring Amplifier NA-4ZKAl 34560495 AA-3002:23 14-FEB-24
Relutive Humldicy : (50,0 £20) % v
. 2 IF 4'24 ; 2, This result of calibration was found accurate as shown on date and place of calibrotion for this calibrated item only,
Reccived Date : 19 JANUJARY 2024 R 3. This certificate is raceable 1o the international system of wiit mainteined a1 :
Calibration Dute ; 25-26 JANUARY 2024 3.1 Nationu] Instiute of Metrology (Thailand).
H 2 . " .
Date of lssue 9 JANUARY 2024 3.2 Thailand Instiunte of Scientific and Technelogical Rescarch (TISTR),
Callbrated by : Nathakom Pisutpaisan

Approved by 7% '

( Thanakul Petchurai )

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

other than in full, excepl with the prior written approval of the head of Calibmtion Lobortory.

o LAt




SITHIPORN ASSOCIATES CO., LTD.

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIPQRN
45k 451/ Skrinthorn Road, Bangbumey, Bongplud, Bangkok. 10700 Thailand associates — 4845t Sirintharn Reodl, Bangbumru. Bangplud, Dangkok 10700 Thailend associates - LA N
Tol. 4652433 B3N Emall: calibration@sithiphoracem Nusfl-::;‘rm;::: Tel +862421 8331 £rmall: calibration@sithiphorm.com CALBRATION 0354
Cert. No. : ACL24050 Cert. No. :  ACL240%0
JobNo, @ VCETACODSE JobNe. @ YC67ACUISE
Pages : 3of8 Poges  : 40f8
1. Absolute sensltivity
Uncertalnty Mazimuarpermitted Reference Measured Aceeptance
Farameter - unceriziaty of Acouslic Signal Value Deviation Limil
measurement (dB) (dB) {48} (dB) (dB)
1. Absolule sepsitivity 0.2 NA 53.9(93.98) 939 0.0 20,3
2. Self-generaled noise i N/A
3. Acoustical signal tests of frequency weighti 2. Self-pencrated noise
125 Hz 0.3 0.6 2.) Notmal test
1000 H. 0.3 0.
= d Measpred Value
8000 Hz 0.3 0.7 (dB)
4. Electrical signal tesls of frequency weightings 163
For I0Hz 0 4 kHz 0.3 0.6
For > dkHzto 10 18z 0.3 0.7 2.2 'The microphone of the sound Jevel meter was replaced by electrical signal input device,
For> 10kHz to 20 kHz - 1.0 Frequency Measured value
5. Frequeney and time weightings ot 1 kz 0.2 0.2 Weighting (dB)
6. Long - term stability 0.1 .1 x - s e}
7. Lovel Kncarity on the reference level range 6.2 0.3 = Z wc_lg‘l 4.
8. Level Hncarity including the lovel range sontrol 02 0.3 - welght Zo.z
9. Tone burst respense 0.2 03 Ha .
10. Penk € sound Jevel 02 0.35
1L Overload indioetion 02 025 3. Acoustleal signal {ests of frequency welghtings
12. High level subility ol Y Meter free-field acoustic response al o fovel of 84 di3
Frequency Devintion from various frequency welghting response curve (dB)
Hz Acceptance
(1) Flat C-weight Asweight © 'p.
Limits
125 0.2 9.2 0.2 +1.5
1000 0. Q.1 0.1 +1.0
3000 03 0.3 0.3 +5.0
o B, 7 At -
SITHIPORN ASSOCIATES CO,, LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIPORN,
4B-45)1Slrintharn Rood, Bangbumry, Bangplud, Borgkot, 10700 Tholland associates. - 454511 Slrintherm Read, Bangburmn, Bangplud, Bangkok, 10700 Thalland associates. L o
Tol +85 2433 8331 Emnil: calibration@sithiphomeom :::;:-’vg;g: Tel +85 2433 8331 Email: calibration@sithiphomeom CALNRATION 0394

4. Elecirleal stgnal tests of frequency welghtings

Weighting nctwork response with relative to 1 klz

Cert. No. : ACL240%0
Jab No. : VC6TAC(0SE
Pages : 5ol

Frequency Deviation from varicus frequency weighting responsa curve (dB)
(Hz) Flat Coweight | A-weigh Acezpiance
Limits
&3 0.0 0.0 0.0 +2.0
125 0.c 0.0 0.0 1.5
250 0.4 0.0 0.0 1.5
$00 0.0 0.0 0.0 1.5
1000 0.0 0.0 0.0 =10
2000 0.0 0.0 0.0 =20
4000 0.0 0.0 0.0 5.0
3000 0.0 Q.1 0.1 =5.0
5. Frequency and time weightings at | kilz
5.1 Frequency weightings at 1 kHz
Anticipated | Measured Deviated Acceptance
Frequency Valug Yalue Value Limiis
Weighting (dn} (ag) {dB } (de)
A - weight 910 4.0 0.0 =02
C - weight 24.0 940 00 +0.2
Flm 94.0 24.0 0.0 +0.2
5.2 Time weighling a1 | kHz
Anticipated Mensurad Deviated Acceprnce
Frequency Value Volue Value Limits
Weighting 148) {dB) (dB) tdB)
Tasy 94.0 594.0 0.0 + 0.1
Slow 940 94.0 0.0 +0.1
Leq 94.0 94.0 0.0 +0.1
6. Long - term stabillty
SLM Display | SLM Display | Devizied Accepirnce
Frequency ut initial at fizal Valuo Limits
Weighting (d8) (dB) (a8) 148}
A - weight 94.0 94.0 0.0 +0.3

7 Al

7. Level linearity on the reference level range

Cert, No, 3 ACL24050
Jeb Ne. & YCETACHO0SS
Pages 1 Gof8

Anticipated {  Measured Devinted Acceptance
Value Value Velue Limits
{d) (dB) (B} {dB)
1370 111.0 0.0 1.1
116.0 1360 0.0 =Ll
135.0 1350 0.0 =Ll
134.0 1)4.0 0.0 11
133.0 133.0 0.0 =Ll
1320 1320 0.0 1.1
131.0 13.0 0.0 2 1.1
120.0 129.0 0.0 =Ll
124.0 124.0 0.0 +L1L
119.0 119.0 0.0 =11
114.0 114.0 0.0 1.1
109.0 109.0 0.0 % 1.1
104.0 104.0 0.0 1.1
9.0 9.0 0.0 = 1.1
54.0 94.0 0.0 * L1
89.0 9.0 0.0 + L1
84.0 840 0.0 =Ll
7.0 70 0.0 =14
74.0 7.1 0.1 1.1
69.¢ 63.0 0.0 1.1
$4.0 6.0 0.0 1.1
59.0 59.1 0.1 + 1.1
34.6 540 0.0 +1.1
9.0 480 0.0 =1.1
44.0 4.0 0.0 + 3.1

3.0 320 0.0 +hl
34.0 341 0.1 +1.1
30.0 301 0.1 + 1.1
2.0 29,2 0.2 +1,1
28.0 283 0.3 +1.1
270 213 0.3 x1.1
260 264 04 +1.1
5.0 254 0.4 =11
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Cort. No, : ACL246%0
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'ages t 7al§
&, Level linearity Including the Jovel range control

Anticipated | Measured Devinled Acceptance
Range Valve Valug Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94,0 0.0 1.1
9. Tane burst response
Time Toie burst Anticipated Measured Deviated | Acceptanee
duration, Th Cyele Value Value Value Lipnits
Welghting | (s} (a8} (dB) (d8) (dB)
0.25 1 108.0 1072 -0.] 1.5;-5.0
Fust 2 ] 117.0 117.0 0.0 1.0;-2.5
200 800 1340 134.0 0 1.0
Slow 2 8 108.0 108.0 040 1.5;:5.0
200 $00 127.6 127.6 g 1.0
0.25 1 59.0 98.9 -0.1 13;-50
SEL 2 8 108.0 108.0 0.0 10:-1.5
200 $00 1280 1280 0.0 1.0

10. Peak C cqund Jevel

Nember o cycle Anticipated | Measured Deviated | Acceptance
in Value Value, Lepeak Valoe Limits
lest signal [€:3] (4B} {dB) (dR)
Conlinuous 133.0 133.0 0.0 +3.0
One 136.4 1387 0.7 3.0
Number of cycle Anticipated | Measured Devinled | Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 1330 133.0 0.0 +2.0
Positive half cyele 1354 135.2 02 +2.0
Nugative half eyele 1354 135.2 0.2 2.0

Cert. Ne. : ACL24090
Job No. : VCETACO05R
Pages  : Bof§

11, Qverload indication

Measured volue (4B ) Deviated Acceplance
Pasitive Negalive Valee Limils
onc-half eycle | one-half cycle (dB) (dB)}
£9.5 80.5 0.0 1.5

12. High leve) stabllity

SLM Display | SLM Display Deviaed Accoptance
Frequency at initial at finel Value Limits
Weighting (dB) (dB) {8} [dB)
A~ weight 13740 137.0 00 #0.3

The reporicd uncertainty is based on a slandaed uncertainty multiplied by covernge factor k =2

orany valee 1 it ing a lovel of

dence of imately 95 %

End of Calibration Certificate

Z Al
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Calibration Certificate

Equipment ¢ SOUND LEVEL METER

Munufacturer : RION

Model : NL-42 / Microphone UC-52 ¢ Preamplilier Nii-24

Serial No,x 00734220/ 145286 /34371

1D No.! RYG_F50026

Condition As Found : Gaoh

Customer : ALS LABORATDRY GROUP (THAILAND) CO, LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PEHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 TI[AILAND.

Location ; -

Ambieat Temperature 3 (23.0+3) “C

Pressure : (1003 =3) kPa

Relative Humidity : {500 £20) % .

Received Date : 19 JANUARY 2024 .

Calibration Date :
Date ol Issue =

25-26 JANUARY 2024
29 JANUARY 2024

Culibrated by : Mathakem Pisutpaisan

77 BT

( Thanakul Peichurai )

Approved by :

‘This certificate is issued in accordance with the requirements of 1ISOAEC 17025 standard, may not be reproduced
other than in full, except with Lhe prior written approval of the head of Calibratien Laboratory.

Cert. No. 1 ACL24092
Job Neo. : YCGTAC0058

Pages 1 2al8
Callbration Procedure ; CP-AC-01

Calibration Method :
‘This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM}.

The SLM had 1ests to Acoustical and Elecirical signal tests of frequency weighting with Ancchoic chamber and Reference
Standard Instruments,

For 1csts results of each items wers made by cbservation of cach Insteumems display and also with SLM's display,

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

Instznment Mode] Serlal No. LCord, No, Duc Date
Waveform Generator 332104 MY4B8017076 EF-0009-23 07-FEB-24
Waveform Generator 13s511B MYS52302792 EF-0010-23 07-FEB-24
Digital Multimeler 33461A MY53220104 EEL.BI* 3070266  13-FEB-24
Digital Multimeler JM61A MY353220076 EEL.BP 29/0266 13-FEB-24
Digital Multimeler 344614 MY60624273 EEL.BP 31/0266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenscr Microphene 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NAZKAl 34560495 AA3002-23 14-FEB-24

2. This result of calibralion was found necurate as shown on date and place of calibration for this calibrated ftem only.

3. This cenificale is traceable (o the i

1 sysiem of unit at:
3,1 Nationat Institute of Metrology (Thailand),

3,2 Thailand Institule ef Scientific end Technological Research {TISTR),

;v;,é/g/bw,
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Cert, No. ¢ ACL24092
5:;LNN0' ) :E:'K?:oss Job No, : VCETACO053
0. I
Pages  : Jeof8 Pages 40f8
em: s sy H
1. Absolute scnsitivity
Uncertalnty Mashmumrpermitted Reference Measured Acccplance
Parameter - uncertaloty of Agoustic Signal Value Deviation Limit
@) messurement (dB) (dB) (d8) (dB) (dB)
1. Absolute sensilivity 0.2 N/A 93.9 (93.98) 919 0.0 0.3
2, Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings 2, Self-gencrated nelse
125 Hz. 0.3 0.6 2,1 Normal test
1000 Hz 03 0.6 Micasared Value
8000 Hz 03 6.7 (dB)
4, Elecirical signal 1ests of frequency weightings 16.3
For 10 Hz 1o 4 kHz 03 0.6
For>4 kiiz 10 10kHz 03 L) 2.2 The microphone of the sound fevel meter was replaced by clocirienl signal input device,
For > 101z 10 20 kHz - 1.0 Frequency Measured vahue
5. Frequency and time weightings at 1 kHz 0.2 0.2 Weighring {dB)
6. Long -.ll:m.slnhnh:: ] 0.; g.l o 134
7. Level linearity oo the reference level range 0. 3 - welght 195
8. Level lincarity including the Jevel range control 0.2 0.3 it 254
9. Tens bursi response 02 0.3
10. Peak C d level 0.2 0.35
1 Ocvc (! :o::dc: :n 0.2 0.25 3. Acoustical slgnal tests of [requency welghtings
- Yverloac indicaty - - Meter free-ficld eroustic rosponsc al & level of 84 dB
12, High leve! stability 0.1 0.1
Frequency Dicviation from varicus frequency weighting sespense curve (dB)
Acceplance
(Hz) - Wi
Flm C-wright A-weight Limits
125 %) 03 03 *13
1000 0.1 0.1 %) 1.0
8000 23 2.3 23 5.0
4
e A rflt
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN, - CALIBRATION LABORATORY SITHIPORN .
451451/ Sirinthom Read, Bangbumiy, Bongphud, Bongkek, 10700 Thaltand associates .- 'a 451-4B Sirinthern Rowd, Bangbumiu, Bangphid, Bangkak, 16768 Theiland assoclates. -
Tol. 466 2433 8331 Emal : calibrallen@sithiphorn.coim NAC-TISITS 128 Tal. +6@ 2433 5331 Email: calibration@sithiphorn com HSCTISITS 17025

CAUBRATION DIs4

Cert. No. 1 ACL24052

Job No. @ VCETACO0S8
Pages ¢ Safd
4. Electrical signal tes1s of frequency welghtings
Weighting network respanse with relative to 1 kHz
Frequency Deviation from various frequency weighting response curve (46}
thix) Flat Coweight | A-weight Asceptance
Limits
63 0.0 {0 0.0 =20
125 0.0 01 0.0 =15
250 0.0 00 0.0 =15
500 0.0 Q.1 0.0 =15
1000 0.0 0.0 0.0 1.0
2000 0.0 0.1 0.0 2.0
4000 0.0 0.0 0.0 =1.0
8000 0.0 0.1 0.1 5.0
5. Frequency and (Ime weightings at 1 kHz
5.1 Frequency weightings at | kHz
Anrticipated | Measured Deviated | Acceptance
Frequency Value Valug Value Limige
Weighting [§::9] (dis) (d8) (dB)
A - weight 94.0 94,0 0.0 ={.2
C - weight 94.0 94.0 0.0 1.2
Flat 94.0 $4.0 0.0 *Q.2
5.2 Time weighting at 1 kHz
Anticipated | Measured Deviated Accepianes
Frequency Value Valug Volue Limits
Weighting (dB) [£:9) 148) 1dn)
Fast 94.0 24.0 0.0 0.1
Slow 84.0 940 0.0 +0.]
Leq 94.0 94.0 0.0 +0.]
6. Long = torm stablliey
SLM Display | SLM Display |  Deviated Aceeplance
Frequency atinitial a final Value Limits
Weighting (d8) (dB) (dB) [§::3]
A+ weighl 24.0 94.0 0.0 +0.3

. A

CALIBRATIGN 03

7 Level linearity on the reference level range

Cert. No. @ ACL1409L
Job No. 1 VCETAC0058
Tages 1 GofB

Aniicipated | Mcasured Devinted Agcplance
Vatue ¥alue Value Limits
(4B) (dB) (4B} {di)
1310 1370 0.0 4.0
136.0 136.0 00 1l
135.6 135.0 00 1,1
134.0 134.0 0.0 £1.1
133.0 1330 00 =5l
132.6 132.0 0.0 1.1
1310 1310 0.0 =11
1290 1290 0.0 1l
124.0 124.0 00 +l
119.0 113.0 0.0 1.1
114.0 114.0 0.0 +1.1
109.0 105.0 0.0 +1.1
104.0 104.0 2.0 =11
950 99.0 00 +1.1
940 24.0 00 +1.1

85.0 89.0 0.0 +1.]
20 £4.0 00 =11
40 9.0 0.0 1.1
740 4.0 0.0 *11
490 69.0 0.0 x1,]
440 640 0.0 =1.]
390 9.0 00 214
340 540 0.0 £1.1
400 49.0 0.0 111
440 4.0 00 x1.1
390 30.0 0.0 21
HO 4.0 00 =11
300 209 0.1 z1.1
29.0 200 0.0 +1.1
28.0 280 00 +1.]
2140 2.1 0. *1.1
260 26.1 0.1 =11
240 251 0.1 =15

r,m'
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Pages @ 7of§
8. Level linearity including the level range ¢ontrel
Anticipated Measured Deviated Acceptance
Range Value Value Velue Limils
(dB) (d8) (dB) (dB)
Aute 94.0 $4.0 0.0 *1.1
%, Tane borst respanse
Time Tone burst Anticipated | Measured Deviated | Acceptance
duraion, Th Cyele Value Value Value Limits
Weighting | (ms) (d8) (dm) (d8) (d8)
0.25 1 108.0 107.9 0.1 1.5;-5.0
Fast 2 § 117.0 117.0 0.0 10; 25
200 200 1340 134.1 0.1 *1.0
Slow 2 8 103.0 103.0 0.0 1550
200 00 127.6 127.6 00 +1.0
0.25 1 99.0 9B.9 -0.) 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 1280 128,1 0.1 #1.0
10. T'eak C sound level
Number of cycle Anticipated | Measurad Deviated | Acceptance
in Vilue Value, Lepeak Value Limits
test signnl (dB) (4B} {dB) {dB)
Continuous 133.0 133.0 0.0 +3,0
One 1364 135.6 -0.8 +3.0
Nunsber of cyele Anticipated | Measured Deviated | Acceplance
in Vulue Value Volue Limits
test sigmal {dB) (dB) (dB) (dp)
Continuous 133.0 133.0 00 2.0
Positive half cycle 135.4 135.2 +0.2 2.0
Negative half cycle 135.4 1352 -0.2 +2.0

= B

SITHIPORN ASSOCIATES CO., LTO. S,
CALIBRATION LABORATORY SITHIPOAN, ireiece -
e e
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Job No. : VCGTACODSS
Papes 1 BofB

11. Overlond [ndicaticn
Measured vatue (B } Deviated Acceptance
Pesitive Negative Value Limits
one-half cycle | one-hall cycle (dB) {dB)
80.5 89.7 0.1 +1.5
12. High level stability
SLM Display | SLM Display Deviated Accoplance
Frequency alinitial at final Value Limits
Weighling (dB) (da) (dB) (dB)
A - weight 137.0 137.0 00 0.3

The roporicd uncertainty is based on a standard uncertainty mulliplied by coverage factor k =2

or any value following calenlation,providing a lavel el confldence of approximately 95 %

End of Calibratlen Certificate

> Aot -
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Calibration Certificate

Equipment : SGUND LEVEL METER

Manufacturer ¢ RION

Model : NL-21f Microphone UC-52 / Preamplifier NH-2)

Serial No.: 00378364 / 71486/ 23142

ID Nou: RYG_F30012

Condition As Feund : GOOD

Custamer : ALS LABORATORY GROUP (THAILAND) CC., LTD.

104 PHATTHANAKAN 40, PRATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
DBANGKOK, 10250 TRAILAND.

Location : -

Amblent Temperature (230 23) °C
Pressure ¢ (1013 23) kPa
Relative Humidity ¢ (300 £20) % .

19JANUARY 2024
25-26 JANUARY 2024
29 JANUARY 2024

Reccived Date
Calibration Date:
Date of Issue :

Calibrated by : Nathakomn Pisulpaisan

7 dpo-

{ Thanakul Petchurai )

Approved by ;

This eertificate is issued in accordance with the requirements of 1SO/IEC 17023 standerd, may not be reproduced
other than in full, except with the prior wrinen approval of the head of Colibration Laboratery.

Cert, No. : ACL24096
Jeb No. ¢ YC6TACO0SE

Pages : 2of®
Calibration Procedure ¢ CP-AC-02

Calibration Method ;

This cquipment was calibrated by follow on 1EC-61672-3 {2013) Standard for sound level meter (SLM).

The 5LM had tests to Acoustical and Elcctrical signal tests of frequency weighting with Anechoie chamber aad Rel:
Siundzrd [nstrements.

Tor tests results of each itemns were made by observatfon of each Instruments display and alse with SLM's display.

Condition of this result of ealibration 3
1. Referenee Standard Instrumenis ;

Insrnment Model Serlal Ne, Cert, No, Due Date
‘Waveform Generator 332104 MY48017076 EF-Q008-21 {O7-FEB-24
Waveform Generator 335118 MY52302742 EF-0010-23 O7-FEB-24
Digital Multimeter 33461A MY53220104  EEL.BP 30/0266 13-FER-24
Digatal Multimeter 33451A MY53220076 EEL.BP 29/0266 13-FEB-24
Digital Multimeter 344614 MY50024273 EEL.BP 3110266 14-FEB-24
Programmable Atcniator MAT-1020 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977500 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42ZKAL 34560495 AA-3002-23 14-FEB-24

2. This result of eakibration was found aceurate as shown on date and place of celibration for (s calibrated jtem only.

3. This certificate is traceable ¥ the i I system of unit maininined or:

3.1 National Institne of Metrology (Thailand).
3.2 Thailand Institure of Sciemific and Technological Rescarch (TISTR),
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Papes @ 3of9 Papes ¢ dof9
Snmmary of Measnrement Kesult ;. Result of calibration ;.
1. Absclute sensitivity
Uncertalnty Maxlmum-permitied Reference Measured Acceptance
Parameter @B uncertaiaty of Acoustic Signa) Value Deviation Limit
measurement (dB) (dB) (dB) (dB) (dB )
1. Absolute sensitivity 02 NA 93.9 (93.98) 939 20 0.3
2. Seli-generated noise .l NIA
3, Acousticel signal lests of frequency weightings 1. Self-gencrated nolse
12502 03 06 2.1 Normal test
1000 Hz 0.3 0.6 v vl
3
5000 Hz 03 07 e
4, Electrical signal tests of freq {ghti 262
For 10 Hzto 4 kHz 0.3 0.6
For >akHz o 10kHz 03 07 2.2 The microphone of the sound level meter was repleced by clectrical signal input device.
For> 10kHz to 20 kHz - Lo Frequency Measured value
5. Frequency and dme weightings ot 1 kHz 02 0.2 Weighting (e8]
6. Long - 1erm stability 0.1 0.1 -
7. Level linearity on the reference level range 02 0.3 2  Welght ?Z
- weight 4,
&, Level linearity including the level range control 0.2 0.3 weigh 2
9. Tone burst response 0.2 03 Flut 6
10, Peak C sound lovel 0.2 0.35
L. Overlond indication 0z 025 3. Avoustiesl slgnal tests of frequency weightings
12. High level stability a1 0.1 Moeter free-field acoustic response o1 a level of 84 dB

Frequency Deviation from various frequeney weighling respanse curve (dB)
(H=) Fln Cowoight | A-weight Accepiance
Limits
125 2.2 0.3 9.3 =15
1000 0.1 0.1 Q.1 =10
8000 2.5 0.6 0.6 £3.0

7 Lt
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4. Electrical signal tests of frequency welghtlngs
Weighting nctwork response with refative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
{Hz) Fla C-weight A-weight Amf:m_m“
Limits
63 -0.1 0.0 0.9 2.0
125 0.0 80 2.1 +1.5
250 0.0 0.0 -0.1 .5
500 0.0 0.0 0.1 1.5
1000 0.0 09 0.0 +1.0
2000 0.1 0.1 0.0 42,0
4000 0.1 0.1 0.0 +1.0
$000 2.1 0.1 0.1 +5.0
5. Frequency and time weightlngs 211 kHe
&) Frequency welghtings at 1 kiiz
Anlicipated Measured Deviated Acceptance
Froquency Value Value Value Limits
Wrighting (4B} (d8) (dB) (€=
A - weight 94.0 4.0 040 +0.2
C - weight 4.0 94,0 Q0 0.2
Flat 4.0 54.0 Q.0 +0.2
5.2 Tune weighting al | KHz
Antigipated | Measured Deviated Acceplance
Frequency Valuce Valug Value Limits
Wighting (dB) (dB} (dB) (d3)
Fast 940 9.0 0.0 +0.]
Slow 94.0 940 0.0 +0.1
Leg 4.0 540 0.0 0.1
6. Lapg ~ term stability
SLM Display | SLM Display | Deviated Accepiance
Frequeney alinitial at finat Valee Limits
Weighting 1d8) (dn) (dB) (dH)
A - weight 8.0 94.0 0.0 +03

= L

7. Level linearlty on the reference level range

Curl. No. : ACL24096
Job No. : VCE7ACI053
Pages @ 6of?

Anticipated | Measured Doviated Acceplanet
Value Value Value Limits
(dB) (dB) {dB) (dB)
135.0 135.0 0.0 =11
134.0 134.0 0.0 =11
328.0 125.0 0.0 = 1.1
124,0 124.0 0.0 +1.1
119.0 118,90 0.0 1.1
114.0 114.0 0.0 +1.]
10,0 109.0 0.0 =11
104.0 104.0 0.0 =11
99.0 99.0 0.0 =11
94.0 94.0 0.0 = 1.1
89.0 §9.0 0.0 +1.1
84.0 £4.0 0.0 + 1.1
790 75.0 0.0 * 1.1
74.0 74,0 0.0 =11
69.0 62.0 0.0 +1.1
64.0 4.0 0.0 *).1
59.0 5.0 0.0 +1.1
540 54.0 0.0 +1.1
49.0 49.0 0.0 1.1
44.0 4.0 60 +1.1
3%.0 RS 0.1 + 1.1

7 Bl
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Pages  : 7ot Pages  : 8of?
%, Level linearity Including the level range control
10. Peak C sound level
Anficipated | Mensured Devialed Accoptance
Ranpe Velue Yalue Value ‘Lirnits
(dB) {4B) (dB) (dB) Number of cycle Anticipated Meosured Deviaed Accepuanee
130 94.0 940 0.0 41.] in Value Value, Lepeak Value Limits
120 94.0 4.0 0.0 211 Lest signal (d8) (48} (d8) {dB)
110 94.0 940 0o 21 Continuous 1300 130.0 0.0 3.0
100 940 94,0 00 11,1 One 1334 1328 0.6 3.0
50 4.0 4.0 0.0 +1.1
o Number of cycle Anticipated Measured Deviated Acceptance
Level lincarity on each level mnye . val Val Vai Limi
Anticipmiad Measured Devialed Acceplance "{ e ame e amiis
Range Value Value Value Limits test signal (B} LdB) (e8) (dB)
(dB) (dB) (dB) (dB) Continuous 1300 100 0.0 42,0
130 41,6 41,9 0.3 1.1 Positive half cycle 1324 1321 -0.3 2.0
120 20 s Al .1 Negative halfcycle 1324 1321 03 £20
9, Tons burst response
Time Tone burst Anticipated | Measured Deviated Acceplance 11, Overtoad indlcation
durntien, Th Cycle Value Value Value Limils
Weighting {ms) {dB) (dB) (dB) (dB)
.25 1 108.0 107.9 0.1 1.5:5.0 Measured valug (dB ) Doviated Accoptance
Fest 2 8 117.0 117.0 0.0 10;-25 Posilive Negative Value Limits
200 800 1340 134.0 0.0 1.0
. s s 1080 1080 o0 15:50 onc-half cycle | onc-half cycle {48) (dB)
ow
200 800 127.6 127.6 2.0 +1.0 89.3 29.3 0.0 =15
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
> Al > AT -
SITHIPORN ASSOCIATES CO., LTD, SITHIPORN ASSOCIATES CO., LTD. S,
CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIPORN) doceh o=
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Calibration Certificate
12. High level stabllity
Equipment : SOUND LEVEL METER
SLM Displey | SLM Display Deviated Acceplance Manufacturer : RION
Frequenc inits imi :
w 9 . Y ot inidol o final Vel Limits Modal : NL-42/ Microphone UC-52 / Brcamsplifier NH-24
apting () (dB ) (dn) L)) Serlal Nou: Q1122607 /148554 134373
A - weigh 13790 137.0 0.0 .3 ID No.t RYG_FS0010
The reported unceriainly is hased on a standard uncertainty multiplicd by caverage faclork =2
or any value following caleulstion,praviding a lave! of confidence of approximately 95 % Condltion As Found : GOOD

End of Calibrasion Cerilficate

Customer :

Lecation :

Ambient Temperature ;
Pressure

Relative Humidity :

Reccived Date :
Colibration Date &
Date of Issue 3

Calibrated by :

Appraved by :

ALS LABORATORY GROUF (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 1025¢ THAILAND.

(23.0x3) °C WL L =
(1013 £3) kPa
(500 =x20) %

11 JANUARY 2024
22:24 JANUARY 2024
24 JANUARY 2024

Nmhzkom Pisuipaisan

AL

| Petchural )

Hsdemv B ¢

ahl

‘This certificate is issued in accordance with the requirements of 1SO/EC 17025 standard, may not be reproduced

ather than in full, excepl with

the prior written opproval f the kead of Calibration Loboralory.
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Calibration Procedure : CP-AC-01
tiummary of Measurement Besult:
Calibretion Method ;
This equipment was calibrated by fellow on IEC-61672-3 (2013} Siandard for sound level meter (SLM). Uncertainty Maximum-permitted
The SLM had tests to Acoustical and Elcctrical signal tesls of frequency weighting with Ancehois chamber and Reference Parameter uncertaluty ¢f
4B, g
Stundard Instruments, @R measurement (dB)
For tests results of cach items were mede by observation of ench Instruments disptay and also with SLM's display. 1. Absolute seasitivity 0.2 NFA
2. Self-generated noise 0.2 N/A
Condltion of this result of calibration 3 3. Acoustical signal tests of [i ighi
1. Reference Standard Instruments ; 125 He 0.3 0.6
Instrument Mol SerialNe, Cert, No. Due Date 1000 Kz 0.3 06
Waveform Generalor 332104 MY48017076 EF-0009-23 07-FEB-24 8000 Hz 0.3 0.7
‘Waveform Generator 33sun MY52302742 EF-0010-23 07-FEB-24 4. Electrical signal tests of frequency weightings
Digital Muliimeter 3M61A MY53220104  EEL.BP 30/0266 13-FEB-24 For 10 Hz to4 kHz 0.3 0.6
Digitol Multimeter 334614 MY532200%  EEL.BP 2%/0266 13-FEB-24 For > 4 kHz ko 10 kHz 03 0.7
Digitnl Multimeter 34614 MY50024275  EELBP 31/0266 14-FEB-24 For> 10 kHz t 20 kHz . 1.0
Prograzunable Aticnualor MAT-1070 62100114 EF-00}123  08-FEB-2¢ 5. Froquency and time welghiings at 1 Kz 0z o2
Condcn.wr Ml:ru:phonc 4180 2:;:::905 AA-1001-23 14-FEB-24 6. Lang « term stability o1 0
Measusing Amplificr NA-2KAL 3 AA3002-23 14-FED-2¢ 7. Level lincarity en the reference level range 0.2 0.3
2. This resull of ealibration was found accurate as shown on duie and place of calibration for this calibrated jlem ouly. . Level lingarfy including (¢ level range conwrol 92 93
3. This cenificate is traccable to the intemational system of uztil maintained at : 9. Tane burs: esponse 2 03
fonal fnsti Metal . 10. Peak C soend level 0.2 0.35
3.1 Nnu.on nsl.l'tutc o ) e.lm ugy {Theiland), . 10, Overload indication 02 025
3.2 Thailand Institute of Scicntific and Technological Reszarch (TISTR). 12, High Tovel stability Py ol

> B Moo

SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN SITHIPORN,
51-4511 Sinthorn Read, Bangbumru, Bangplud, Bangkok 10760 Thaliand asscciates . 4Gk A5t SIrinthorn Read, Bangoursmu, Bangplud, Bongkok 10700 Thailand associates. -
Tal. +60 2433 8331 Email: colicrotion@sithiphorn com gi:l:.'rg;;:;: Tol+85 24338331 Email: colibration@skhiphormeom g::mg::‘;ﬁ
Cert, No. : ACL240M
Cert No.:  ACL24074 Job No. ¢ VCETACH054
JobNo. : VC6TACO054 Pages  : Sof§
Pages 4ol8 &, Elecirical slgnal tests of frequency weightings
Weighting network response with relative 1o ) kHz,
Result of callbration s
Frequency Deviation from various frequency weighting tespanse curve (dH)
1, Absolute sepsitivity (H2) ot Couigh pvelght A“W,:,,‘cc
Reference Measured Acceptance Limits
Acoustic Signal Value Deviation Limit &3 20 0. 0.0 220
() (dB) (dB) (dB} 12 on ol 00 3
93.9(03.68) 538 00 303 230 Lo b0 06 ki)
500 .0 0.1 0.0 1.5
1000 0.0 0.0 0.0 1.0
2. Sclf-gencrated nolse 2000 o0 T w0 0
21 Normal test 2000 o0 ol 00 20
Meesured Valpe 8000 0.] 0.1 0.1 59
(dB)
17.0
5 Frequency snd time welghtings 21 1 klfz
2.2 The micraphone of the sound level meier was replaced by eleclrical signad input dovies. 3.1 Frequency weighlings at 1 kHz
Frequency Measured value Anticipated | Mensured Devisted | Acceplance
Weighting (dB) Frequency Value Value Yalue Limits
A - weight 108 Felghiing tdn) (dB) (<8} 148}
C - woight o A= weight 54.0 94.0 0.0 +0.2
. 7 C - weight 94.0 04.0 08 102
Flat 94.0 94.0 00 0.2
3. Acpustleal signal tests of frequency welghtlogs 5.2 Time weighting pt | kiz
Meter free-field acoustic response al a leve] of 84 dB
Antigipared Measured Deviated Acceptance
Frequency Deviation from various frequency weighting response curve (dB) Frequency Value Vilue Value Limils
{Hz) , 3 Agceplance Weighting (48) (dB ) {(dB) (dB)
Fln Cweight A-weight Limits Faot 910 910 00 Y
125 04 04 0.4 +15 Slow 94.0 94.0 0.0 +0.1
1000 0.0 0.0 0.0 1.0 Leg 940 94,0 0.0 +0.1
3000 -l4 -1.4 -1.3 +5.0
6, Long - term stability
SLM Display | 5LM Display | Deviated | Acceplance
Frequency at initia! at final Value Limits
Weighting {dB) (dB) (dB} [dB)
A - weight 940 94.1 0.1 +03

7 A
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7. Level linearity on the reference level range

Aniicipated | Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB} (dB)
137.0 137.0 0.0 1.1
1360 1360 0.0 +1.]
1350 1350 0.0 =11
134.0 134.0 0.0 + 1.1
133.0 133.0 0.0 +1.]
1320 1310 0.0 +1.1
1310 131.0 0.0 %1,
128.0 1290 0.0 =1.]
1240 124.0 0.0 =1.1
1190 118.0 0.0 x1.1
1149 114.0 0.0 +1.1
1090 109.0 0.0 +1,1
104.0 104,1 0.1 £1.1
99.0 99.0 0.0 1.1
024.0 94.0 0.0 1.1
89.0 £9.0 0.0 1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 *11
74.0 74.0 0.0 4.l
65.0 69.0 0.0 + 1.1
4.0 64.0 0.0 +1.1
580 59.0 0.0 %11
4.0 54.0 0.0 + 1.1
49.0 9.0 0.0 + 1.1
4.0 4.0 0.0 111
9.0 380 0.0 &1l
34.0 340 0.0 Ean
30.0 300 0.0 %+ 1,1
290 29.0 0.0 £1,1
280 28.0 0.0 + 1.1
27.0 27.0 0.0 +1.1
26.0 26.0 0.0 +1.1
250 250 0.0 +1,1

= ol -

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY
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11 Overlosd Indlcation

Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
onehalfcycle | one-half eyele {a3) (dB)
£9.5 89.5 0.0 +1.5

12. High level stability

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

The reponed uncertainty is bused on a standard uneenginty multiplied by coverage factor k = 2

or any value following caleulation,providing u lave} of confidence of approximately §5 %

End of Calibratlon Cerfificute
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Cert. No. : ACL24074
Job No, : VC§7ACO054
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8. Level linearity including the fevel range control

Anticipated | Meusured Deviated Arceptance
Range Value Value Value Limits
{dB} (dB) (dB) (dB)
Auto 4.0 54.0 0.0 +1.1
9. Tane burst response
Time Tone burst Anticipated Measured Devisted | Accoplance
duration, Th Cycle Value Value Value Limits
Woighting | (ms) {dB} (dB) (d8) [£:))
0.25 1 108.0 108.0 .0 1.5;-5.0
Fast 2 3 117.0 1170 0.0 1.0;-2.5
200 800 134.0 134.1 0,1 +1.,0
2 8 108.0 [08.0 0.0 1.5;-5.0
Slow
200 800 127.6 127.6 00 1.0
0.25 1 99.0 98.9 0.1 1.53+5.0
SEL 2 8 108.0 108.0 Q.0 10325
200 800 128.0 128,1 0.1 +1.0

10. Peak C sourd tevel

Number of cycle Anticipaied | Measured Devinted | Acceplance
in Value Value, Lepeak Vahie Limils
test signal (dB) {dB) (dB} (dB)
Conlinucus 1330 1330 0.0 130
One 1364 1352 0.7 1.0
Number of eycle Anticipated Measured Deviated Acceptance
in Value Value Velue Limits
Lest signal (dB) (dB) (dB) (dB)
Continuots 133.0 133.1 0] £2.0
Paositive half eycle 1354 1352 0.2 2.0
Negstive hall cycle 1354 135.2 0.2 +2.0

SITHIPORN ASSOCIATES GO, LTD. S,
CALIBRATION LABORATORY SITHIPORN StacoTk —

asroclates % : B
il
4BI-451{1 $lrinthoen Road, Bangburmiu, Bangpiud, Bongkak, 16700 Thalland QAN

Tal 166 2423 8331 Email: calibiationgasithiphomcom CALEANTON U384

Cert. No. : ACL24076
Pages @ 1efB

Calibration Certificate

Equipment : $OUND LEVEL METER

Manufacturer : RION

Model : NL-42 / Microphone UC-52 ¢ Preamplifier NH-24
Serial No.: 00734221 /157777 /22653

ID No.: RYG_F50027

Condlition As Found : GOOD

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

Customer ¢

Location ; -

Amblent Temperature ¢ (230£3) C
Pressure: (1013 =3) iPa
Relative Humidity : (50,0 £20 ) %

11 JANUARY 2024
2224 JANUARY 2024
24 JANUARY 2024

Received Date :
Calibration Date :
Dxte of Issue :

Calibrated by : Nathakom Pisutpaisen

7o R/l

( Thanakul Petchurai

Approved by :

This certificate is issued in accordance with the requirerents of ISO/TEC 17025 standard, may net be reproduzed

other than in full, except with the prier writien approval of the head of Calibration Laboratory,
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Calibration Pracedure : CP-AC-01
Calibration Method ;

This equipment was calibraled by fallow on LEC-61672-3 (2013) Standard for sound level meser (SLM). U i Maxl permltted
Thz SLM had lests te Acoustical and Eleeirical signal tests of frequency weighting with Anechoiz chamber and Reference Farameler uncertainty of
(dB;
Sundard Instruments. E) measurement (1)
For fests resulls of each items were made by observation of each Instruments display and alsa with SLM's display, 1. Absolute sensitivity 02 WA
2. Self-generated noise 02 NA
Condition of thls result of calibration : 3. Acoustical signal tests of frequency weightings
1. Reference Standard Insituments ; 125 Hz 0.3 0.6
Instrument Medel Serlal No, Cert. Np. DucDate 1600 Hz, 03 0.6
Waveform Generator 332108 MY480170%6 EF-0005-23 07-FEB-24 8600 Hz 0.3 0.7
Waveform Generator 33511B MY352302742 EF-0010-23 07-FEB-24 4. Electrical signal tests of frequency weightings
Drigitat Multimeter 334614 MY3s32:20104 EEL.BP 30/0266 13-FEB-24 For 10 Hz to 4 kHz 0.3 0.6
Digital Multimeter 33461A MY53220076  EEL.BP 29/0266 13-FEB-24 For>4 %Hz te 10 klz 03 0.7
Digital Multimeler 344614 MY60024273  EEL.BP 3110266 14-FEB-24 For> 10 Kz 1o 20 KHz ‘ 10
Prograunable Attenuator MAT-1070 62100114 EF0011-23 08-FEB-24 5. Frequency and time weightings ol 1 kiz 02 0.2
Condenser Microphone 4180 297790C AA-1001-23 14-FEB-24 5 ~ torm stebility ot 0
Measuring Amplifior NA-2KAL 24560495 AA-200223  14-FER-24 e it - -
7, Level lincarity on the reference level range 02 03
2, This result of calibration was fonnd accurate as shown on date and place of calibration for this calibraed iiem only. 8. Level lincarity including the fevel range comrol 02 03
3. This certificate is treceable 1o the intemationa! system of unit maintained at ; - Tone burst respanse 02 03
. . . 10, Prak C sound lovel 02 0.35
3.1 National Institute of Metrotogy (Thailand), o
3.2 Thailand Institate of Scientific and Technological Re h (TISTR). 1. veslond isdieaion o2 923
. iland Institute of Scientific and Technologis escarch ( . 12. 1ligh Jevel sability o1 o1
o M s~ Bt -
SITHIPORN ASSOCIATES CO,, LTD. SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN, CALIBRATION LABORATORY SITHIPORN

451201 Sirintharm Rood, Bang burmmn, Bungplud, Dangkok, 10700 Thalland

associates.

AB-45H1Slrinthorn Read, Bangbumu, Bangplud, Bengkek, 10700 Thailand

associates.

Tol. +G0 2433 8331 £moil: catbraton@sithiphom.com L‘ﬁ:‘::::g;: Tol. +40 2433 830 Email; calibration@sithipherncom ::ﬁ:::‘::;:!':
Cert. No. @ ACL24076
Cert. No, : ACL24076 JobNo. : VOSTACHE
JabNo. : VC67ACO054 Tages  : Sof8
Fages 4of8 4 Electrical signal tests of freguency welghtings
Weighting network response with relative to 1 kHz,
Result of ealibration ;.
Frequency Devintion from various frequency weighling response curve (dB)
1. Absolute sensitivity He
Agceptat
(Hz) i Coweight | Asweight coeprance
Reference Measured Acceptance Limiis
Acoustic Signal Value Deviation Limit a3 0.1 0.1 0.1 2.0
(dB) (dB) (dB) (dB) 125 -0.1 0.0 -0.] 1.5
93.9 {92.98) 919 00 403 250 0.1 00 ) 1.3
500 0.0 0.0 0.1 1.5
1000 040 0.0 0.0 1.0
2. Self-gen
K ;m“‘ “:’::'i 2000 o0 00 0.0 120
" icmal 5
f 4000 00 00 00 3.0
Moasured Value 8000 0.0 0.0 00 5.0
(dB}
14.4
&, Frequency and Ume welphtings ac 1 kiiz
2.2 The microphone of the sound level meter was replaced by electrical signal input device. 3.1 Froquency weightings at L iz
Frequency Measured value Anlicipated | Measured Deviated | Acceptance
Weighting (dB) Frequency Valuz Value Value Lirits
A - weight 126 Weighting dB) (dB) 14B) d8)
T - weight 189 A+ weight 94.0 04.0 0.0 =02
Flot EYY] O - weight 94.0 24,0 0.0 =02
Flm 94.0 94.0 0.0 +0.2
3. Acoustical slgnal tests of frequency welphtings 5.2 Time weighting nt 1 kilz
Meter free-field acoustic response at a level of 84 9B
Anticipated | Measured Deviated Acceptance
Frequency Deviation from verious frequency weighting response curve (dB) Frequency Value Volue Value Limits
H: A tan Weighting
{Hz) Fiat Coweight | A-wright cesphnes 4B) L8) {45) td8)
Limits Fast 94.0 94.0 0.0 =0.1
125 0.3 03 0.1 1.5 Slow 4.0 94.0 0.0 =0.1
1000 0.0 0.0 Q.0 +1.0 Leq 94.0 94.0 0.0 =0.]
8000 .5 04 -0.4 £5.0
6, Long - term stablllty
SLM Display | SLM Display |  Deviated Acceptance
Frequency at initial al final Velue Litnits
Weighdng (dB) (dB} 148) (dB)
A - weight 94.0 94.0 0.0 +0.3

52 BodeA-
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7. Level linearity oo the reference level range

Anlicipated Measured Deviated Acteplance
Valee Value Value Limits
(dB) (di) (dB) (d3)
1270 1321 0.1 +L.]
1360 136.1 0.1 + L1
1350 135.1 0.1 + L1
134.0 134,1 0.1 E3A
133.0 13,0 0.0 =1.1
132.0 1320 0.0 = 1.1
131.0 131.0 0.0 +1.1
128.0 129.1 0.1 11.]
1240 1240 00 +1.]
1120 119.1 0.1 +1.1
114.0 114.1 0.] + 1.1
109.0 108.0 0.0 +1.1
104.0 1041 0.1 + 1.1
89.0 591 0.1 1.1
94.0 5.0 0. 1)
9.0 §94 00 +1.]
$1.0 240 00 211
79.0 79,0 0.0 kL1
74.0 74.0 0.0 *1.]
63.0 69.0 0.0 1.1
64.0 64.0 0.0 +1.1
590 59.0 0.0 *1.1
50 34.0 0.0 +1}
490 48.0 0.0 =1.1
44.0 44.0 0.0 =1.]
32.0 350 0.0 1.1
34.0 34.0 0.0 +1,]
30.0 0.0 0.4 =1
2.0 289 0,1 1.1
28,0 219 0.1 +1.]
27.0 269 0.1 +1.1
26.0 25.9 -0.1 1.1
250 249 0.1 +1.1

7 e it

Cert. No. : ACL24076
Job Ne. : YCETACO054
Pages @ Tol§

8. Level linearity including the leve] range control

Anlicipaled | Measured Deviated Acceptance
Range Value Value Value Limits
{dB) {dB) {dB) (dB}
Auta 240 24.0 0.0 1.1
9. Tene burst response
Time ‘Tene burst Anticipated | Measured Devinted | Acceptance
deration, Tk Cycle Vale Value Value Limits
Weighting (ms) {48 (dR) (¢B) (d8)
0.25 1 108.0 107.2 0.1 1.5;-5.0
Fast 2 3 117.0 116.9 -0.1 1.03-2.5
W0 800 134.0 1340 0.0 +1.0
2 8 108.0 108.0 06 1.5:-50
Slow
200 300 127.6 1276 0.0 =10
0.25 1 99.0 93.8 02 1.5;-5.0
SEL 2 8 108.0 107.9 0.1 1.6;-25
200 300 128.0 123.0 00 1.0

16. Peak < sound level

Numbcer of cycle Anticipated | Measured Devinled | Acceptance
in Value Valug, Lepesk| Value Limits
test signal (dB) {dB) (dB} {dB)
Continuous 133.0 1330 0.0 +3.0
One 1364 1360 .4 3.0
Number of cycle Anticipated | Measured Doviaied | Acceptance
in Velue Valus Vahue Limits
test signal (dB) (dB) (dB) (4B )
Continuous 133.0 133.0 00 2.0
Posilive hall cysle 135.4 135.1 .3 12,0
Negative half cycle 135.4 135.1 -0.3 +2.0

52 oSl

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN,

asra51A slinthorn Road, Bangoumry, Bangplur, Bongtok. 10700 Thailand associates. -

Tol.+68 2433 8331 Ernail: calibration@elthipherneom NSCTISETIS 17028
CAUBRATION 0334

Cert, No, ; ACL24076
Job No. : VCGTACO054
Poages 3 Sof8

11. Overload indleatlon

Measured value { 6B ) Devieted Acceplence
Positive Negative Value Limils
one-half eycle | one-halfcyele (dB) {dB}
£9.6 85,6 0.0 =1.5

12, High level stability

SLM Disploy | SLM Display Devialed Acceplance
Frequency alinitial at final Value Limis
Weighting (dB) (ds) (dB) (dE)
A - weight 137.0 137.0 0.0 +0.3

The reponted uncertainty is based on 3 standard uncenainty mulliplied by coverage factor k =2

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

End of Callbration Cerflfeate

o M-

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthom Re. b Bangplus Bangkok 10700 THAILAND.
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Calibration Certificate

Equipment ¢ SOUND 1LEVEL METER

Monufacturer : RION ; .

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

Serlal Ne: 011225677 143473/ 22605

1D Nou: RYG_FS0016

Conditlon As Found : GooD

Customer : ALS LABORATORY GROQUI (THAILAND] CCI‘..‘ LTD,

104 PHATTHANAKAN 40, FHATTIIANAKAN ROAD,
KIIWAENG PHATTIIANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND, :
'
Location : -
Ambient Temperature 3 (230 3) L REVIEW BY
Pressure : (1013 £3) kPa [
Relutive ITumigity : (500 £20 } % | APPROVED BY ..
i
Reccived Date : 23 AUGUST 2022 ' |

01 SEPTEMBER 2023
04 SEPTEMBER 2023

Calibration Date:
Date of Issue :

Calibrated hy : Naihzkom Pisutpaisan

7 LA

( Thanakul Petchurai )

Approved by *

This eertificate is {ssued in d: with the Tequi oF ISCVIEC 17025 standard, may not be reproduced

other than in Tull. excepl with the prior written approval of Wie bead of Calibration Labaratory,

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

Calibration Procedure : CP-AC-01

with

Cerl. Ne. 1 ACL23263
JobNa. ; YCS6AC0094

SITHIPORN/'
assaclates-

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Papes

1 lof8

Calibratlon Method : ;

This equipment was calibrated by based on [EC-61672+3 (2013) Stzndard for sound level meter (SLM),
The SLM had tesls 1o Acoustical and Elecirical signal sests nlf" g\ ighting,

Standard Instruments,

hoic chamber and Refe

For tests results of each iterns were made by obscrvation of each Instrummients display and also with SLM's display.

Condition of {his result of calibration :

1. Reference Siandand Instrumests ¢
Instruinent
Waveform Generator
Waveform Generator
Digital Multimeisr
Digilal Multimater
Digilal Mullimeter
FProgrammable Attenuator
Condenser Microphene
Measuring Amplifier

332104 MY48017076 EF-0003-23  O7-FER-24
335018 MY32302742 EF-01023  07-FEB-24
334614 MYS322010¢  EELBP 300266 13-FEB-24
334614 MY53220076  EEL.BP29/0266 13-FEB-24
34451A MY&0024273 EEL.I;P 31/0266 14—EEB-24
MAT-1070 62100114 EI‘-DU] 123 08-FEB-24
4180 2977500 AA1001-23  14-FEB-M
NA2KAT 34560495 AA300223 14-FEB-

2. This result of calibration was found eccurate as shown on date and place ofca!ibmﬁun for this calibrated iiem only.

1. This certificate is traceable to (he inlemational system of unil mainsined at |

3.1 Nationa! Institule of Metrology (Thailand),

3.2 Thailand Institute of Scicntific and Technological Research (TISTR}:

QF-TS 1 2-14 {02060

7 L.

SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.

associates.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Ceri. No. : ACL23163
JobNo, : VC66ACONSS
Pages @ 4ar8
Result of calibration s
1, Absolute sensltivity
Reference Measured Acceplance
Agoustic Signal Value Devialion Limit
(an) (dn) (dn) (dn)
93.9 (91.98) 93.5 0.0 20,3
2. Self-generated nolse

2,1 Normal lest

Measured Value
(dB)

15.4

; .
2.2 The microphene of the sound level meter was replaced by elecirieal sipne! isput deviee.

Fregquency Measured valoe
Weighting (dB)
A+ weight 12.0
C - weight 18.3
Flat 24.2

3. Acoustical signal tests of frequency welghtings .

Meter free-field acoustic response ata ]l:fvcl of 84 dB

Freguency Deviation from various frequency weighling response curve (dBB)
{Hz) Flat Cowtight | Avwoight Aceeplance
Limits
125 0.3 0.2 0.4 + 15
1000 0.1 -] 0.1 +1.0
8000 -2.0 -1.9 -1.9 +5.0

QF-TS1 24M-04-020664

> BIA

Cert, No. 1 ACL2363
Job No. @ YC66ACH0M
Pages : 3ol
i d Rosult ¢
;
! 1 permllted
Parameter [ Puss | Fat uncertainty of
. (dB) .
o measurement {dB)
1. Absolute sensilivity 4 B Y . NfA
2. Self-gencrated tioisc I's - 02 NfA
3. Acoustical signal tests of frequency weighlings . .
125 Hz v - 03 0.6.
1000 Hz v - 03 0.5-
300011z v - 03 I 07
4, Electrical signal tests of frequency weighlings i
For 10 Hz 104 kHz v - 03 i 0.6
For>4 kHz to 10kHz v - 0.3 ! 0.7
For > 10 kHz 10 20 kiiz - - - [ 10 :
5. Frequency and time weightings a1 1 KHz v . 02 02 -
6. Long - term stability % - 0 0.1
7. Level linearsty en the reference level range v - 0.2 0.3
8. Level linearity including the Jevel ranpe control v - 0.2 0.3
9. Tone burst response v - 0.2 2.3
10. Peak C sound level v T 0.2 035
11, Overload indication | v - 02 025
12, High Jevel stability Py - 0.1 0.1

Note:

will be ¢onsidered ogether fram ihe acceptance limil and the

Pass/[ail evaluation for each parameier,

QF-TS12-04-I-D2UGH

SITHIPORN

associatles

d uncertainty of

- ZoA .

J SITHIPORN ASSOCIATES CO, LTI
CALIBRATION LABORATORY

Continuation of Calibration Certificate

. Eleetrical signal 4ests of frequency weightings

Weighting network response wilh relative o | kHz

Cerl. No. : ACL23163
JobNo. : VOG6AC0094
Iages  : Sof8

6. Lonp « term stablljty

Frequency Devialion from varjous frequency weighting response curve (dB)
(Hz} Fln Coweight | A-weight Ascepiance
Limits
63 0.1 0.0 - 0.0 +2.0
125 0.0 Q.1 0.0 1.5
250 0.0 00 0.0 1.5
500 0.0 0.1 0.0 215
1000 0.0 0.0 0.0 1.0
2000 0.0 0.1 0.0 +2,0
4000 0.0 0.0 0.0 3,0
000 0.0 0.1 0.1 5.0,
5. Frequency and time welghtings a1 1 kilz ]
5.1 Frequency weightings at | kHz
Antielpated | Measured Deviared | Acceptance
Frequency Value Walug Value Limits
Weighling (dB) (dB) (4B} {dB)
A - weight 94.0 4.0 040 +0.2
C - weight 94.0 - 94,0 0.0 0.2
Flat 94.0 94.0 0.0 10.2
5.2 Time weighting at | kHz
Anticipated | - Measurdd Dreviated Acceplence
Frequency Value Value Value Limits
Weighting (d8) (de) (4B} {d8)
Fast 940 94.0 0.0 +0.1
Slow 24.0 94.0 0.0 +0.1
Leg 210 94.0 0.0 0.5
SLM Displey } SLM Display | Deviated Acceplance
Frequency al initial at fina! Value Limils
Weighting (o) (di) (dit) (i)
A - welght 94,0 940 0.0 +0.3

QF-TS12-H-H-0 206

B Tt .
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SITHIPORN ASSOCIATES CO,LTD.
associates -

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL23263

Cert. No. 1 ACL23263

JabNo. : VC66ACD094
Pages  : Gof8
7. Level lincardty on the reference level range
Anticipated | Measured | p Deviated | Acceptance
Value Valee |1 Vake | Limi
(dB) (dB) |! (d8) (4B}
137.0 1370 | 00 1.1
136.0 1360 |i...00 +1.
135.0 135.0 00 gl ,
134.0 134.0 0.0 +'1:1
133.0 133.0 0.0 10
1320 132.0 0.0 1.0 |
1310 131.0 0.0 PRI
129.0 129.0 0.0 +1.] Y
124 1240 00 1.1 !
139.0 119.0 0.0 211 :
1140 1140 00 211
109.0 109.0 [ +1.1
1040 1040 00 s |/
99.0 99.0 0.0 11|
94,0 94,0 00 11 7
§9.0 §9.0 0.0 1.7
$4.0 $4.0 0.0 ENL
9.0 79.0 L0077 L]
4.0 74.0 0.0 % 1.1
69.0 69.0 104 +1.1
64.0 64.0 ! oo +1.1
59.0 59.0 T T
54.0 54.0 0.0 +11
49.0 49.0 0.0 £1.1
44.0 44.0 0.0 £1,1
39.0 39.0 0o %1,
340 340 0.0 211
300 29.9 -0.) 211
29.0 289 -1 £1.1
250 219 -0 £1.0
270 269 -0.1 x1.1
260 259 0.1 21
5.0 245 0.1 £
=TS 1 2-0H 4020664
¢ - A,

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

IebNo. @ VC6EACO094
Pages @ Tof8
& Level finearity including the Jovel range contral
Anticipated | Measured ; | ~ Deviated | Acceptance
Range Value Vilee | Veive | Limits
(o3) (m) 1| cis) (dB) -
Aute 94.0 540 0.0 2,1
9. Tong bursy response T .
Time Tone burst Antizipated | Measured DEuix{lzd Acceplance
duration, Th Cycle Value Yalue Value, Limils
Weighting (ms) (dB) (dB) (¢8) *| (4B}
0.25 1 108.0 197.8 -0.1 1.5;-5.0
Fest 2 g UG 1170 0.0 L 1,0:-2.5
200 200 134.0 134.1 0.3 I ALD
2 ] 108.0 L08.0 0.0 13,5750
Slow 200 50 1276 1276 o0 | 0
0,25 1 99.0 989 -0.1 F 1550
SEL 2 [3 1030 B0 0.0 10:-25
200 500 128.0 128.1 0 +1.0
1. Meak C sound [evel
Number of cycle Anticipated | “Measured | Deviated | Acceptance
in Value ;| Velue, Lipeak|  Value Limiis
test sigaal (d8) | (dm) (dB) (dB}
Continueus 1330 133.0 0.0 £30
One 1364 1360 0.3 230
Number of eycle Anticipated | Measured Devialed | Acceplance
in Value Value Value Limits
test signal (dB) (dB) (d8) (dB)
Conlinuous 133.0 133.0 00 +2.0
T'ositive half cycle 1354 135.2 .2 +2.0
Negalive half cycle 1354 135.2 -0.2 2.0
F-15) 2-04-(4-020664
¢ ko 55/&\/‘ '
SITHIPORN ASSOCIATES CO., LTD. S,
CALIBRATION LABORATORY SITEHPORN) Hoswek -
451-451{1 Sinnthorn Reod, Bang bumnu Bongalud, Bangkek, 10700 Mhailkand "fﬁ?_a\?\*‘

Tol. «58 2431 630 Email: callorationgpel hiphorn.com

)
MEC. Tl TS 4304
CALBAATION D1M

Calibration Certificate

Cert. No. : ACL24081
Pages : 1ofd

Equipment SOUND LEVEL METER

Manufacturer : RION

Model ; NL-32A  Microphone UC-59 ¢ Preamplilicr NH-25
Serial No. 01120936/ 21737 /22325

ID No.: RYG_F50627

Contition As Found : GOOD

Cert. No. @ ACL23263
Job No. ! VCE6AC0094
Poges  : 8ol
1L Qverload indlcotion
Measured value { 4B ) Deviated Aceeptance
Positive Negative Value Limits
one-half'cycle | one-half cycle (dp) (dn)
32.7 89.5 402 *1.5
12, High level stabllity
SLM Display | SLM Display Deviated Accepiance
Frequency at initial at final Velue " Limits
Weighting (dB) {dB) {dB) (dB)
A= weight 1320 1370 0.0 1#0.3

The reperied unceriainty is hased on a standard uncertainty multiplied by coverage factar k =2
or any value ollowing calculation,providing a lavel of confidence of approximately 95 %
End of Callbration Certificate
i
i

QFTSI 0104020664

o 2L .

Customer : ALS LABORATORY GROUP {THAILAND) CC., LTD.

14 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.
Location : - , S
Ambient Temperature : (230 £3) o CEVEVIDY Fnaken
Pressure : (1013 =3} kPa £
Relative Humidity : (50,0 220 ) % } APPROVED By ~

11 JANUARY 2024 TXT CAL. DATE Q'\,l,”ﬂﬁ
22-24 JANUARY 2024

24 JANUARY 2024

Reeelved Dale :
Calibration Dxate :
Date of Issue :

Callbrated by : Nathakom PMisuipaisan

Approved by : M
77 oA/

( Thanakul Petchurai )

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

other than ja full, exeept with 1he prios wrilien appreval of the head of Calibration Labortory.
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HSC-TISATIS 1028
CAUBAKTION D354

SITHIPCRN ASSOCIATES CO,, LTD.
CALBRATION LABORATORY

451-a5ifi slinthern Read, Bangbumr, Bangplud, Dengkak, 10700 Thalland
Tol.+68 2433 8331 Ermuil: calibratien@lthiphorneom

SITHIPORN)
associates —

HSCTISHTH 17028
CALISRATION 0354

Cert. No. : ACL24081

Cert. No. : ACL4081

JabNe. : VC6TACODSS JohNo. = YOE74C0054
Pages  : 2of8 Pages : 3of§
Calibration Procedure : CP-AC-01
Calibration Method :
‘This equipment wes calibrated by follow on IEC-61672-3 (2013} Standard for sound level meter {SLM). Uncertainty Maxlmum-permitted
“The SLM had tests te Acoustical and Electrical signal ests of frequency weighting with Anechoic chamber and Reference Porameter unecrtainty of
Standard Instruments. 1) measurcment {(dB)
For tests resuls of cash lems were mnde by sbservation of tach Instruments display and also with SLM's display, 1. Absolute sensitivity 0.2 NiA
2. Sellgencraled noise 0.2 N/A
Condition of this result of calibration : 3. Acoustical signal tests of froquency weightings
1. Refereace Standard Instrumenis ; 125 Hz 0.3 0.6
Instrument Mode] Serial No, Cert.No.  Dueliate 1000 Kz a3 06
Wavelorm Gencerator 332104 MY48017076 EF-0009-23 07-FEB-24 8000 Hz 0.3 0.7
‘Wavelorm Generator 33511B MY52302742 EF-0010-23 07-FEB-24 4. Blectrical signal tests of frequency weightings
Digital Multimeter 33d6lA MY53220104 EEL.BP 300266 13-FEB-24 For 10Hz w04 kHz 0.3 0.6
Digital Multimeter 33461A MY53220076  EEL.BF 20/0266 13-FEB-24 For>4kHzto 10kHz 0.3 07
Digital Multimeler 34461A MY60024273 EEL.BP 31/0266 14-FEB-24 For> 10 kHz 10 20 kKHz 0.3 1.0
Programmabla Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24 5. Frequency ond time weightngs ot 1 kHz 0.2 02
Condenser Microphone 4180 2977900 AA-100123 14-FEB-24 6. Long - term stability 0.1 o1
Measuring Amplifier NA-ZKAl 34560495 AA-3002-23 14-FER-24 7. Level linearity on the reference level range 02 a3
2, This pesult of calibration was found accurate s shown on date and place of calibration for this celibrated jtem only. 8. Level ingarity including the levol sage conaol 02 o3
R ) . B y L 9. Tone burst response 0.2 13
3, This certificale is traceable to the intemational system of vnit mainlained at : 10. Peck C sound Tevel o2 035
3.1 National Instituie of Metrology (Thafland). 11 Overlond indication 02 0.25
3.2 Thailand Institute of Scientific and Technological Research {TISTR), 12, High level stability 0.1 0.1
5 Bt 5= Ao/l
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIPORN)
4514510 Sirintharn Read, Bengbumiy, Bengpiud, Bangkak, 19760 Thallane associates - / 45k 4S|fiSirinthorn Road, Bangbumiy, Aangpiud, Bongiok 10700 Thalland associates. 3
Tol 48824336331 Email:colioration@sithiphorncom HaC T i7i2s Tol. 4602533830 Email: eafibration@sithipharn.com i

Cert. No, 5 ACL24081
JobNo. : VCETACDHOS4
Pages 40f8
Resuit ol culibration :.
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Valve Dreviation Limit
(dB) {dB) {dB) (dB )
93.9 (93.98) 94,0 0.0 0.3
2, Self-generated noise
2.) Normal test
Measured Value
(dB)
134

2.2 The microphone of Ihe sound level meter was repleced by electrical signal input device,

Frequency Measured valuz
Weighting (dB}
A - weight 8.7
C - weight 137
Fla 19.3

Cert. No. : ACL24081

3. Acoustical signal tests of freyuency weightings

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

Frequency Deviadon from various equency weighting response curve (dB)
(Hz) ) ) Acceptance
Flat ehi A
Cwrigh weight Limsits
125 0.2 0.3 0.3 +1.0
1000 0.2 0.2 0.2 0,7
8000 0.4 0.5 0.5 +1.5,-2.5

S Bl -

Jobt No. @ VO67TACO054
Paper  : Sof8
4. Electrieal slgnal tests af frequency weightings
Weighting novwork response with relafive to | kifz,
Frequency Deviation from various frequency weighting respanse curve (dBY
(Hz) Flat C-weight A-weight Aacepulunce
Linits
63 0.0 0.0 0.l +1.0
125 0.1 0.1 0.0 +1.0
250 0.1 0.0 0.0 1.0
SO0 0.1 0.1 0.0 1.0
1000 0.0 0.0 0.0 +1.0
2000 .0 0.1 0.0 1.0
4000 0.0 0.0 00 .0
8000 0.0 0. 1 +1.5,-2.5
16000 c.0 -2 1§ +2.5,-36.0
5. Frequency and time welghtings at L kHz
5.1 Frequency weightings sl 3 Kz
Aulicipated | Measurzd Devialed | 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 2t  kHz
Anlicipared | Measured Deviated Acceplance
Frequency Value Value Velue Limiis
Weighting (4B) {dB) (dB) (dB)
Fast 24.0 #4.0 0.0 +0.1
Slow 2.0 94.0 0.0 =0.1
Leg 54.0 4.0 0.0 0.1
6, Leng - term sintllity
SLM Display | SLM Display |  Deviated Acseplnoe
Frequency at initia) at fimal Valug Limits
Welghting (48) (dB) td8) tdB)
A - weight 94.0 94.1 0.1 =01

s

e




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

AB1 4B\l Sirlnthom Road, Bangbumny, Bangplud, Sangkok, 10700 Thailand
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SITHIPQRN
associates-
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CAURRATION D334

SITHIPORN ASSCCIATES CO,, LTD.
CALIBRATION LABORATORY
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NSCTIFTS 17028
CALRRATION 0384

Cert. No, : ACL24031
Job Ko. : YCETACO054
Pager  : 60f8

7. Level linearlty on the reference level range

Anticipated | Measured Deviated Acceplance
Value Volue Value Lismits
{dn) (4B) [dB) (dB)
137.0 137.0 00 +0.8
136.0 1360 0.0 .8
135.0 1331 0.1 0.8
134.0 134.0 0.0 .8
133.0 133.0 0.0 0.8
132.0 132.0 0.0 H.E
330 131.0 0.0 0.8
128.0 129.0 0.0 +0.8
124.0 124.0 0.0 0.8
119.0 119.0 0.0 =08
1140 114.0 0.0 40.8
109.0 108.0 20 .8
104.0 104.0 0.0 408

50 %0 0.0 8§
.0 94.0 0.0 40.8
82.0 9.0 0.0 0.8
B4.0 84,0 0.0 0.8
700 79.0 0.0 1.8
4.0 74.0 0.0 10.8
69.0 49.0 0.0 0.8
64,0 4.0 0.0 0.8
59.0 9.0 0.0 #.38
54.0 4.0 0.0 0.3
49.0 49.0 0.0 0.8
44,0 44.0 0.0 .8
39.0 3%.0 0.0 0.8
340 340 0.0 0.8
30.0 29.9 0.1 2
29.0 18.9 0.1 0.8
28.0 1.9 Q. 1.8
27.0 16.9 4.1 10.8
26.0 26.0 0.0 08
25.0 24.9 .1 0.8

7 oS -

SITHIPORN ASSOCIATES CO, LTD.
CALIBRATION LABORATORY
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CALIBAATION 0394

Cert. No. : ACL24031
JobNo. : VC67ACO054
Pages  : Bof§

11 Overlosd Endlcation

Measured value (dB ) Deviated Acceptance
Posilive Negative Value Limits
one-half eyele | one-half cycle {dB) (dB}
£9.5 §9.5 0.0 *1.5
12. High level stobility
SLM Display | SLM Display Deviawed Acceptunce
Frequency at initial at final Value Limits
Welghting (dB) (dB) (d8) (dB)
A - weight 137.0 137.0 0.0 10,1

The reported uncereiny is based ok & stndard uncentainty multiplicd by coverape factor k =2

or any value following calevlmion,providing a lavel of confidence ol appraximately §5 %

End ef Calibratlan Certificate

Ceri No. : ACL24081
Job Ne. : VC67AC0054
Pages : 7of8

8. Level linearity Ingluding the level range control

Anticipated | Measured Devisied Acceplance
Range Value Value Value Limits
{dB) (d8) (ds) (dB)
Aulo 24,0 94.0 0.0 +0.3
9. Ton¢ biurst response
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, T Cyele Value Value Value Limits
Weightinz | (ms) (48} (4B} (dz) (dB)
0.25 1 108.0 107.9 -0.1 1.0;-30
Fast 2 B 117.0 1169 Ll 1.0;-1.5
200 800 1340 134.0 0.0 +0.5
Siow 2 § 108.0 107.9 0.1 1.05-3.0
200 300 122,6 127.5 -0.1 20.5
0.25 1 929.0 98.8 ~.2 1.0;-2.0
SEL 2 g 108.0 107.9 -l 103415
200 300 1280 128.0 0.0 0.8

10, Peak C sound level

Number of cycle Anticipated Measured Devialed | Acceplance
in Value Value, Lepeak Value Litnits
1est signal (43} {dB) (dB) {dB)
Continuons 133.0 133.0 0.0 2.0
Cne 136.4 136.1 -03 2.0
Number of eyele Anticipated Measured Deviated Acceptance
in Value Value Velue Limits
test siynal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =10
Posilive half cycle 135.4 135.1 0.3 +1.0
Negative half cyele 135.4 135.1 0.3 +1.0

SITHIPORN ASSOCIATES CO.,, LTD.

CALIBRATION LABORATORY SITHIPORN)

4514541 Sirinthom Reat, Banplumiy, Bangplug, Bangkok, 16240 Thalland Horfugl e mr‘um e

Tol. +56 2432 £31 Emnil ; cafitiretion gk yithkphoan com CAUNRATION DIH
Cert. Na. ; ACL24009
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Calibration Certificate

Equlpment : SOUND LEVEL METER

Manufacturer = RICN

Model : NL-42A / Microphone UC-52 / Preamplifier NH-24
Serlal Noa 006233877 198634 /26415

iD No.: RYG_FS$06]2

Condition As Found : GOOD

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

BANGKOK., 10250 THAILAND.

Locatlon - i —

Ambient Temperature ¢ {230 £3) °C
Pressure : {1013 %3 ) kPa
Relative Humidity : {500 =20 ) %
Reccived Date ; 19 DECEMBER 2023
Calibration Date : 05-08 JANUARY 2024

Date of Issuc : 09 JANUARY 2024

Calibrated by : Nathakom Pisuipaisan

‘7?;%%);-

{ Thanakul Psichusai

Approved by ;

This sertificate is issued in accordance will the requircments of ISO/EC 17025 siandard, may not be reproduced

other than in full, excepl with the prior written approval of the head of Calibration Laboratory.
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Cert. No. = ACL24009

Cert. No. : ACL24009

JobNo. : VCETACHH4 dobNo. : VOTACH04
Pages ; 2of8 Pages  : 3of8
Calibration Procedure ; CP-AC-01
Summary of Measurement Result =
Calibration Method :
This cquipment was calibrated by follow on 1EC-61672-3 (2013) Standard for sound level meter (SLM). Uncerdataty Imum-permltted
The 51.M had tests (o Acoustical and Electrical signal tests of frequoncy weighting will Anechoic chamber and Reference Parameter «@B) uncertalnty of
Standard Instruments. meazurement {1}
For tests results of each ftems were made by observation of ench Instruments display and also with SLM's display. 1. Absolute sensitivity 0.2 WA
2. Self-generntod noise 0.2 Na
Condition of this result of calibration = 3. Acaustical signal tests of Sequency weightings
1. Reference Standard Instruments 2 125 Hz 0.2 0.6
Ipstrument Model Serial Ne, CaMo.  DueDate 1000 Hz 03 06
Waveform Geacralor 33210A MY43017676 EF0009-23  07-FEB-24 8000 11z 03 0.7
Waveform Generator 235118 MY52302742 EF-0010-23  07-FEB-24 4. Electrical signal tests of frequency weightings
Digilal Mulimeter 33461A MY53220104 EEL.BP 30/0266 13-FEB-24 For 10 Hz 10 4 kHz 0.3 0.6
Digital Mulimeter 33461A MYS3220076 EEL.BP 29/0266 13-FER-24 For > 4kHz 10 10 kHz 0.3 07
Digital Mulimeter 361A MY50024273  EEL.BP31/0266 14-FEB-24 For > 10 kHz to 20 kHz . 10
Programmable Altenuator MAT=1070 62100114 EF-0011-23 08-FEB-24 5. Frequency and lime weightings at 1 kHe 02 0.2
Condenser Microphone 4180 2977900 AA00123 14-FEB-24 6. L.ong « term stability 0.1 0.
Meesuring Amplifier NA-I2KAL 34560495 AA-3002-23 14-FEB-24 7. Level lincatity on the referenze lovel rnge 02 03
2. This result of calibration was found aceurate as shown on date and place of catibration for this calibrated item only. B Lovel lagarity including the level mnge comol o2 03
) ) ) N i R 9. Tone burst response 02 0.3
3. This certificate is wraceablz 10 the intemational system of unit maintained at ; 16. Peak C sound level o2 035
3.1 Natonal Institule uf Metrology (Thailand), 11, Overload indication 02 025
3.2 Thailand Instilie of Scientific and Technological Research {TISTR). 12, ligh level stability 01 0.1
n At - Z it
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO., ETD.
CALIBRATION LABORATORY SITHIPORN; CALIBRATION LABORATORY SITHIPORN;

A6) 4511 Sirinthorn Rond, Bangbumry, Bangplun, Songkok, 10700 Thal'en

assaciates .

45451/ Siinthora Read, Bangbuminy, Bangpiud, Bangkok, 13700 Thailand

associates - -

ToL+6324338331  Emoil; calibration@siiniphomeamn MGG L2y Tol#682433683N  Emol: cafbrationGsitniphorneom il
Cert. No. : ACL24009
Cert-No. :  ACL24009 TobNa, : VCSTACOM4
Job No. : VCGTACOD4 Pages  : Sofd
Pages ¢ 4or8 4. Electrlenl slgnal tests of freguency weiphtings
| . Weighting nietwork responsc with relative to | XHz.
Frequency Deviation from various frequency weighting response curve (0B}
1. Absolute seusitivity
{Hz) Flat C-weight A-weight Accepance
Reference Measured Accepiance Limits
Acoustic Siymal Value Deviation Limit 63 -0.1 0.0 0.0 2.0
{do) (dB) (dB) {48} 125 00 0.1 0.0 £1.5
$3.8 (93.93) 939 0.0 0.3 250 00 0.0 0.0 21.5
500 0.0 0.1 0.0 =1.5
2, Sclf~generated noise 1000 00 00 b0 e
2.1 Normal test 2000 0.0 0.1 0.0 2.0
4000 0.0 0.0 0.0 +3.0
Measured Value 2000 0.0 Q.1 Q.4 5.0
(dB)
148
5. Frequency and time welghtings at | kHz
2.2 The microphane of the sound level meter was replaced by electrical signal inpla device. 5.1 Frequency weightings at 1 kliz
Frequency Measused vulue Anlicipated | Measured Deviated Acceptance
Weighting (dB) Froqueacy Value Value Valug Limits
A - weight 11.6 Weighting (dB) (dB) (di ) {dB)
C - welght 1.8 A - weight 94.0 4.0 0.0 +0.2
lat 3.6 C - weight 4.0 S0 0.0 +0.2
Flat 4.0 4.0 0.0 =02
3. Aconstleal signal tests of frequency weightings
Meler free-feld aeoustic response at a level of 84 dB 3.2 Time weighting at | ki
Frequency Deviation from various frequency weightling response curve (dB) Frequency An::;;:led M:::fd D::::d M:::‘I:::u
(8) Flat Coweighe | A-weight Accopiance Weighting {48) (dB) {ds) (an)
Limits Fast 9.0 5.0 00 10]
125 02 02 0 13 Slow 940 5.0 00 £01
1000 0.0 0.0 0.0 1.0 Leq 94.0 4.0 0.0 03
§000 0.6 0.7 0.7 £5,0
6. Long - term stabillty
SLM Display | SLM Display | Deviated Agtcptinee
Frequency avinitial atfinal Value Limits
Weighting {dB} (dB) {dB) (dn}
A+ weight 4.0 94.0 0.0 +03

7 Lt -

7 L
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Pazes @ GoOl8
7. Level linearity on the reference level ranpe

Anticipated Measured Deviated Acceptance
Value Value Veluc Limits
(dB) (4] {dB) (dB)
1310 137.0 0.0 =11
1360 136.0 0.0 =11
1350 1350 0.0 =1.]
1340 134.0 0.0 =11
133.0 132.0 00 1.1
132.0 132.0 0.0 +1.]
131.0 131.0 0.0 = 1.1
129.0 129.0 0.0 =+ 1.1
124.0 124.0 0.0 + L1
119.0 11%.0 0.0 & 1.1
114.0 114.0 [ +1.1
109.0 109.0 0.0 k1.1
104.0 104.0 0.0 1]
95.0 900 0.0 £1.1
4.0 940 0.0 +1.)
$9.0 2350 0.0 +1.]
4.0 240 0.0 *1.)
75.0 79.0 0.0 =1.]
4.0 74.0 0.0 x|.]
65.0 50.0 0,0 * 1.1
64.0 £4.0 0.0 £1.1
59.0 59.0 0.0 z1.1
4.0 24.0 0.0 =1l
A9.0 49.0 0.0 =1
4.0 44.0 0.0 =11
39.0 9.0 0.0 =Ll
34.0 34.0 0.0 =L
30.0 288 0.1 + 1.1
20.0 29 0.1 L1
280 e .1 %1.]
27.0 26.9 0.1 *1.]
26.0 259 0.1 +1,1
250 248 0.2 2Ll

o7 LA -

SITHIPORN ASSOCIATES CO,, LTD,
CALIBRATION LABORATORY
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Cert. No. : ACL24009
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Pages : Bof3

11. Overload indication

Measured value (dB ) Devigled Acceptance
Positive Negative Volue Limits
one-hallcycle | one-haolf cyele (dB) (dB )
89,7 89.5 0.2 +1.5

12. High leve! stabillty

SLM Display | SLM Display Deviated Acceplance
Frequency al imitial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 1370 1370 0e +0.3

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

or any value followiny calculation,providing u lavel of confidence of approximalely 95 %

End of Calibration Certificate

?\M'

Pages : 7of8
8. Level Unearlty Including the level range control
Anticipated | Measured Deviated Aceeptance
Range Valuc Valug Value Limits.
(dB) (dB) (dB) (dB)
Auta 94,0 4.0 0.0 +1.1
9. Tone burst response
Time Tooe burst Anticipaied | Measered Deviated | Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms} (dB) (dm) (d8) (dB)
0.25 1 108.0 1079 0.1 1.5;-5.0
East 2 3 117.0 117.0 0.0 1,0;-25
200 800 134.0 i3 0.1 +1.0
Stow 2 |3 108.0 108.0 0.0 15350
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 989 0.1 1.5;-5.0
SEL 2 B 1089 108.0 0.0 1.0;-2.5
200 800 123.0 128.1 0.1 *1.0
10. Peak C sound level
Nuniber of cyele Anticipated Measurcd Devialed Acceptance
in Value Value, Lepeak Value Lirnits
test signal {dB} (dB) {48) (dB)
Continuous 133.0 133.0 0.0 £3.0
Cne 136.4 136.3 R 3.0
Number of cycle Anticipated | Measured Deviaed | Accepuanee
in Value Value Value Limits
test signal (dB) (dn) (dB) (dB)
Continuons 133.0 133.1 0.1 +2.0
Posilive halfcycle 1354 135.2 0.2 +2.0
Negative half eycle 1354 1352 0.2 £10

7 AT
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Calibration Certificate

Equipment ¢ SOUND LEVEL METER

Manufacturer : RION

Model & NL-42 Microphone LIC-52 / Preamplifier NH-24

Serlal No.: Q05971687 179117/ 87524

ID No.: RYG_F50438

Conditlon As Found : Gocr

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

Location & -

Amblent Temperature :
Pressure :
Relative Humidity :

Recelved Date :
Callbration Date :
Date of Issue

Calibrated by =

Approved by :

(230 #3 ) o
(1013 £3) KPa :

POV ]
{500 20 ) % PROVED &Y

JNEXT CAL GATE .., H]’ o}
11 OCTOBER 2023 :
19-20 OCTOBER 2023
24 OCTOBER 2023

Nathakom Pisutpaisan

Y

( Thanakul Peichurai

This certificale is issued in accordonee with te requirements of [SOAEC 17025 standard, may nol be reproduced

other than in full, except with 1he prior wrilien approval of the head of Calibration Laboralory.

QF-TS 12-4H-D4-D20663
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
aisociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ;: ACL23321
JabNe, : YCGTAC0011

Pages 1 2of8
Calibration Procedure CP-AC-01

Calibration Method : .
This equipment was calibrated by based on [EC-61672-3 (2013) Stasdard for sound level merer (SLM).

The SLM had tests (o Acoustical and Electrical signa losts of frequency weighting with Anechoic chamber and Reference
Standerd Instruments,

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

Candltion of this result of callbration =
1. Reference Siandand Instruments

Insirument Model Serial No, Cert. No, Due Dage
Waveform Generator 33210A MY48017076 EF-0005-23 (7-FCB-24
Wavefarm Genertor 33511B MY52302742 EF-0010-23 OT-FEB-24
Digital Multimerer 33481A MYS53220104 EEL.BP 300266 13-FEB-24
Digital Mullimeter 334814 MY53220076 EEL.BF 29/0266 13-FEB-24
Digital Mullimetor 34461 MY§0024273 EEL.BF 3150266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Cendenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA~ZKAT 34560495 AA-3002-23 14-FEB-29

2, This result of ¢alibration was found aceurnte ss shawn on date and place of calibration for this calibrated item only,
3, This cerificare is traceable to the i fonal sysiem of unit maintained at !

3.1 Nationcl Institnie of Metrology (Thailand),
3.2 Thailand Institute of Scientific and Technolagical Resoarch (TISTR).

QF TS 12-04-04-020664

2 Rl

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
dssociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23311
JobNo. : YC67ACO011L
Pages = 4oi8
Hegubt of calibration :
1. Absolute scasitlvity
Reference Meastred Acceplance
Acouste Signal Value Dcviation Limit
(dB) (dB } (dB) (dB)
93.9 (93.08) 939 0.0 40,3

2, Sclf~gencrated noise
2.1 Normal test

Measured Value
{dB)
143

2.2 The micruphonv of the sound leve] meter was replaced by ¢leetrical signal ingut device.

Frequeney Measured value
Weighting (dB)
A - weight 1.6
C - weight 17.8
Flat 232

3. Acaustical slgnal tests of freguency weightings
Meter free-field ncoustic response st alevel of 84 4B

Frequency Deviztion from various frequency weighting response curve (dB)
(Hz) . 5 Acceplance
£l weight | A
a1 Cowight weight Limits
125 0.1 0.1 0.1 =15
1000 0.0 0.0 0.0 =1,0
8000 2.0 2.0 2] 50

QF-TS12-04-4-U20664

7 AL

Cert. No, ; ACL23321
Job No. 3 VCSTACOBLE
Pages : lofE

sSnmmary of Measwrement Result:
Uncertaloty | Maximom-permitted
Purnmeter Pass | Fall wncertaloty of
“n measurement (AB)
1. Absolute seusitivity ¥ - 0.2 N/A
2. Self-generaied noise v - 0.2 NA
3. Acoustical signal tesls of frequency weightings
i25 Hz v - 0.3 04
1000 Hz v - 03 0.6
8OO0 Hz v - 03 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz o4 kHz. v - 03 04
For> 4 kliz 10 10kHz v - 03 07
For » 10 kHz 1020 kHz - - - 1.6
5. Frequency and time weightings ot | kl{z v - 0.2 02
6. Long » term stabilily v - 0.1 0.1
7. Level lineatity on the reference level mnge v - 0.2 0.3
8, Level Jinoarity ineluding e level range conirol v - 0.2 0.3
9, Tone burst response v - 0.2 03
10. Peak € sound level v - 0.2 0.5
11. Dverload indication v - 02 025
12, High level stbility v - 0.l Gl
Note: Puss/Fail evaluation for each parameter,
will be considered together from the acceptance limit and the Maximum-permilted inty of

QU-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTI.
araociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

CerL. No. : ACL23311
Job No. : VC6TACION
Pages 1 Sof8
4. Electrical signal tests of frequency welghtlngs
Weighting netwerk response with relative to | kilz.

Frequency Deviation from various frequency weighting response eurve (dB)
(Hz) Fla Ceweight Arweight Acocpt.ancc
Limits
63 -0.1 -1 0.1 2.0
125 0.0 0.0 .1 *].5
250 0.0 0.0 .1 =1.5
500 2.0 0.0 0.1 +1.5
1000 2.0 0.0 0.0 1.0
2000 2.0 0.0 0.0 2.0
4000 0.0 0.0 0.0 1.0
8000 2.0 0.1 0.1 +5.0

5. Frequency and thne welghtings a1 1 kH
5.1 Frequency weightings a1 1 kHz

Anticipated | Measured Devialed Acceptancs

Frequency Value Value Value Limits
Weighting (dn) (dB) {d3) (uB)
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 £032

5.2 Time weighting a1 1 kliz

Antigipated | Measured Devialed | Aczeplance

Frequency Value Valug Value Limits
Wiighting (dB) (dB) (dB) (dH)
Fas) 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 £0.1
Leg 94.0 9.0 0.0 £0.1

6. Long - term stabiliy

SLM Display | SLM Display | Devinted Acceptanee

Frequency at igitial at final Valoe Limits
Welghling (dB) {dB) (dB} (dn)
A~ weight 94.0 94.0 0.0 +0.3

QF-TS 1 2-D4-04-0 20664
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Cert. No. : ACL23321
Job Ne. ¢+ VOETACI0LL
Pages @ Tof8
8. Level tinearity inciuding the level range control

Anlicipated | Measurcd Doviated Acceptance
Range Vilue Yalue Value Limits
(dB) (dB} (dB) (dB)
Aulo 94.0 54.0 0.0 1,1
9. Tone hurst response
Time Tone burst Anticipaled | Measured Devisied | Acceptance
duration, Th Cyele Value Value Value Limils
Weighing | (ms) (de) (48) (48) (48)
025 1 108.0 107.9 -0.1 1.5;-50
Fast 2 3 1170 117.0 0.0 1.0;-25
200 800 134.0 1340 0 +1.0
Slow 2 2 108.0 108.0 0.0 15550
200 800 1226 127.6 0.0 1.0
023 1 99.0 989 0.l 15350
SEL 2 3 108.0 108.0 0.0 1.0;-2,5
00 800 128.0 128.0 0.0 =10

10. Feak C sound Jovel

Number of cycle Anticipated | Measured Devinted | Acceptance
in Value Value, Lopeak| Value Limits
tesl signal (dB) {dB) (dB) (dB)
Continuous 133.0 133.0 00 +3.0
One 136.4 135.6 0.8 3.0
Number of eycle Anticipated | Measured Deoviated | Acceplance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive hall cycle 1354 135,1 0.3 2.0
Negative half cycle 1354 135.] -0.3 +2.0

QF-TSI 2-(4-D4-020664

SITHIFORN ASSOCIATES CO., LTD. «"‘Q;Dj'“:,‘_

CALIBRATION LABORATORY SITHIPORN) faries -
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SITH |POR N) SITHIPORN ASSOCIATES CO,LTD.
associates. CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. ¢+ ACL23521
JobNe. : VOS7ACODIE
Pages ; 8of8

11, Overlead jadicution

Measured value (dB ) Deviated Acceplance
Positive Negative Value Limits
one-halfcycle | ane-half cycle {dB) (dB)
39.5 89.6 0.1 +1.5

12, High level stabiity

SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting {d8) {dB) (4B} {dB)
A - weight 137.0 13,0 00 0.3

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

or any value following calculation, providing o lavel of eonfid of approximalely 93 %4

End of Calibration Certilicate

QF-TS12-4-14-020064
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SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN,)
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Calibration Certificate

Equipment ; SOUND LEVEL METER

Manufacturer RION

Model : NL-52A / Microphone UC-59 / Preamplifier NH-25
Serinl No.: 01120937 721845 722326

ID No,: RYG_FS0628

Condition As Found = GOQD

Customer : ALS LABORATORY GRCUP (THAILAND) CQ.,LTD.

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

Location ¢ - . e e ne i et

Amblent Temperature : (230 =3 ) oC oL Wmﬂé’”" LA '

Pressure ; {1013 £3) kPa E !E N

Relative Humldity : {500 %20) % Lt . 5‘
oo e s

Recelved Date : 11 JANUARY 2024 st

Calibration Date : 22-24 JANUARY 2024 .

Date of Issue ; 24 JANUARY 2024

Calibrated by : Nathakam Pisutpaisan

.

( Thanakul Petchurai )

This cestificate is issued in accordance with e requirements of ISOIEC 17028 standard, may not be reproduced

other than in full, cxeept wilh the prior writien approval of the head of Calibration Laboratory,

Cert. No. : ACL24082
Job No. 1 YCGTACIDS4

Pages : 20f8
Calibration Procedure : CP-AC-01

Calibration Method ;

This equipment wes calibraied by follow on 1EC-61672-3 (2013) Standard for sound level meter {SLM).

‘The SLM had tesis 1o Aconstical and Electrical signel tests of frequency weighting with Anechoic chamber and Reforence
Stendard Instruments,

For tesls results of cach items were made by obscrvation of cach Instuments display and also with SLM's display.

Condition of this result of calibration :
L. Reference Sandard Instruments :

Instrument Moiel Serial No, Cert. No, Rue Dote
‘Wavelonm Generalor 332104 MYa8017076 EF-0009-23 07-FEB-24
Waveform Generalor 3318 MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 334614 MYS53220104 EEL.BP 30/0266 13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 29/0266  13-FEB-24
Digital Multimeter 344617 MY&0024273 EEL.EP 3110266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB:24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Mensuring Amplifier NA2KA] 34560405 AA-3002-23 14-FEB-24

2, This sesult of calibraticn was found accurate as shown on date and place of ealibration for this calibrated ftem only.
3, This cettificate is traceable 1o the intemational sysiem of unit maintained at :

3.1 National Institute of Metrology (Thailand).

4.2 Thailand Institute ef Scicnlific and Technolegical Rescarch (TISTR).

» At -




SITHIPORN ASSOCIATES CO.,, LTD.

CALIBRATION LABORATORY

SITHIPCRN ASSOCIATES CO.,, LTD.

CALIBRATION LABORATORY

SITH!POR_N) SITH]PORN)
4514511 Sirinthom Reod, Bangbumiu, Bangpiud, Bangkak 18700 Thailand associates 45145t Sirinthern Rond, Bangkurmn, Bangplud, Bangkok 1970 Thailcnd associates —
Tol. +68 2433 833) Ernail : callbration@silhiphonaom m::w::: Tol. 488 2433 8331 Emoil: eatibrotlon@sithiphorn.oom ﬁ;:ﬂ;‘;ﬁ’:""
Cerd. No. : ACL24082 Cert. No. ¢ ACL24082
Jab Ne. : VOGTAC0054 Job No. : YC6TACO0054
Puges : dofR Pages 4of8
d em suly ¢ Result of calibration ;.
1. Absolute sensitivity
Hncertinty Maximu-permitted Reference Mexsired Acceplance
Parameter @ ungerialoty of Acoustic Signal Value Deviation Limit
measurement (dB) {dp) (dB) (di3) (4B}
1. Absolute sensitivity 9.2 NA 93.9 (93.98) 94.0 0.0 0,3
2. Sclf-gencrated noise 0.2 Nia
3. Acoustical signal tests of frequency weightings 2. Self-generated noise
125z a3 08 2,1 Notmal test
1000 Hz 0.3 0.6
3000 Bz 03 [T] Measured Yalue
4. Electrical signal tests of frequency weightings (:132]
Far 10 Hz 104 kHz 03 [ -
For>dkHz to 10kHe 03 L) 2.2 The microphene of the sound tevel meter wes replaced by electrical signal input device,
For > 10kHz 10 20kHz 0.3 1O
Frequency Measured value
5. Frequency and lime weightings at 1 kHz 0.2 0.2 Weiehti an
6. Long - torm stability 0l [ ighting tan)
7, Level lincarity on the reference leve! range 0.2 0.3 A - weight Lad
8. Level linearity including the level range contzol 02 0.3 C - weight 143
9. Tene burst response 02 0.3 Flat 199
10, Peak C sound level 0.2 0.15
11 Ovesload indication 0.2 0.25 3. Acoustiesl skgnal tests of frequency welghtings
12. High level siability 01 o1 Meter free-field acoustic response at 2 level of 84 dB

Frequency Deviation from various frequency weighling respense curve (dB)
(Hz) Flat C-weight A-weight Aci:i;’:u
125 0.2 0.2 0.2 =1.0
1000 0.2 0.2 0.2 =0.7
800D 0.4 0.5 0.5 +1.5,-23
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN, CALIBRATION LABORATORY SITHIPORN

A5FA5IA Sitinthorn Read, Bangbumin, Bongalud, Bangkok, 10700 Thailend

asscciates -

A5k 4511 Sfrinthacn Read, Bangbuniru, Bangplud, Bangkok, 10700 Thailand

@ssociates. -

Tol +60 2433 83 Emoll: colibretlon@sithiphomicen z:a::m:l;i!. Tol. 466 2433 B33} Emil : cotibratien@sthigharmeom NJ:::'.;:;"T;:’,-:
Ceri. No, : ACL24082 Cenl. : ACL24082
Job No. & YCEIAC0054 Job No.  : YC67ACOQ54
Pages ¢ Sof8 Pages  : 6of8

4, Electrical signal tests of frequency welghtings

Weighting network response with reladve 1o 1 kHz

Frequency Dreviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight A-weight Aufp‘?me
Limits
63 00 0.0 0.0 1.0
125 0.0 0.1 0.1 +.0
250 0.0 0.0 0.0 2.0
500 0.0 a1 0.0 1.0
1000 0.0 0.0 0.0 1.0
2000 0.0 1 0.0 +1.0
4000 0.0 0.0 0.0 +1.0
£000 040 Q.1 0.1 +1.5,-2.5
16000 0.0 -1.2 -1.1 +2.5,-160
5. Frequency and time welghtings at 1 kiz
5.1 Frequency weightingsal | kHz
Anticipated | Measured Devialed | Acceptance
Frequenay Value Value Valug Limits
Weighting (dB) (dB) (d8) (dB)
A~ weight 240 94.0 0.0 =02
C - weight 94.0 $4.0 0.0 +02
Flat 94.0 4.0 0.0 =02
5.2 Time weighting a1 | kHz
Anlicipated | Measured Deviated Acceplance
Frequency Veloe Value Volue Lirits
Weighting {dB) (dB) {dB) (dR)
Fast 940 94.0 0.0 =01
Slow $4.0 54.0 0.0 +0.1
Leg 4.0 94.0 0.4 =0.1
6. Long = tcrm stabillty
SLM Diisploy | SLM Displey |  Devinted Acceplance
Froquency at initia} atfinal Valuz Limits
Weighting (4B} (dB) [dB) {dB)
A - weight 94.0 84.0 0.0 =0.1

> LM,

‘% Level linesricy on the reference level range

Anticipated | Measurcd Devialed | Acceptance
Valuz Value Value Limits
(dB) (dH) (6B) (d3)
137.0 1311 0.1 0.8
136.0 1360 00 .8
135.0 1351 0.1 0.8
134.0 134.0 0.0 0.8
133.0 133.0 240 10.83
132.0 132.0 0.0 0.8
L3L0 131.0 0.0 0.3
128.0 129.0 0.0 0.8
124.0 124.0 0.0 0.8
112.0 119.0 0.0 0.8
114.0 114.0 0.0 10.8
109.0 105.0 0.0 +0.8
104.0 104.0 0.0 0.8
99.0 93.0 0.0 0.8
94.0 $4.0 0.0 0.8
£9.0 83.0 0.0 +0.8
$4.0 84.0 0.0 0.8
76.0 R0 0.0 +0.8
4.0 4.0 0.0 +,8
69.0 650 0.0 .8
540 4.0 0.0 0.8
550 580 0.0 0.8
540 HO 0.0 .8
45.0 420 0.0 0.8
4.0 0 0.0 0.8
5.0 390 0.0 0.8
340 34.0 0.0 0.8
300 30.0 0.0 .8
280 28.9 0.1 0.8
280 28.0 0.0 0.8
270 26.9 0.1 0.8
260 249 0.1 0.8
250 4.9 0.1 0.8




SITHIPORN ASSOCIATES CO., LTD.

CALIERATION LABORATORY

451451/ Sirinthorn Road. Bangburmrnu, Bangpiud, Banglak. 10700 Thaikand

Tol. +66 2433 83 Emall: callzration@sthiphormeom

SITHIPORNJ

associates

NSCTISHTIS 37028
CALSRATION DI94

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-4311Sirinthesn Road, Bangbumey, Bangpiud, Bangkak, 10700 Thailand
Tol+3824338331  Emall:caibratlon@sithiphorn.com

SITHIPQRN
associates~)

HSTTISKTS 17025
CALIKRATION 0384

8. Level Lnearity incleding the fevel range control

Cert No. 1 ACL24082
JobNe. : VCETACHH54
Pages ¢ 70f8

Anlicipated | Measared Devinled Acceptance
Ronge Valoe Value Value Limils
(dB} {dB) (4B) (dB}
Auta 24.0 94,0 0.0 0.8
9. Tone burst response
Time Tane burst Anticipated | Measured Deviated | Acceptance
duration, Th Cycle Value Value Value Limits
Weighting | (ms) (a8) (dB) (dB) {<B)
025 1 108.0 108.0 4.0 1.0;3.0
Fast 2 3 117.0 117.0 0.0 1.0;-1.5
200 800 134.0 134.1 0.] +0.5
Slow 2 3 108.0 108.0 0.0 1.0;-3.0
200 800 127.6 127.6 0.0 +).5
0.25 1 §5.0 989 0.1 1.0:-3.0
SEL 2 £ 108.¢ 108.0 0.0 1.0;-1.5
200 800 128.0 128.1 0.1 +0.5
10. Peak C sound Jevel
Number of cyele Anlicipated Measured Devigled | Acceplance
in Velue Value, Lepeak Value Limits
1651 sigmal (4B ) {4R ) {dB) {dB)
Continuous 133.0 133.0 0.0 2.0
Qne 1364 136.4 0.0 +2,0
Number of cyele Antieipated | Measured Deviuted | Acceptance
in Value Value Value Limils
test signal {dB) (dB) (dB) (di)
Continuous 1330 133.0 o0 +1,0
Positive half cycle 1354 135.1 -0.3 1.0
Negative half cycle 1354 135.1 0.3 1.0

7 Bl -

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

associates

251451 Sirnthorn Read, Bangburme, Bangplud, Banghok, X700 Thaland
Tel, +£62433 0321 Ermoil: callrationgraihighorncom

SITHIPORN)

ke,
AN,

NN
PN
b i
NACTISHT1 L2038
LALRADEH DB

Cert. Ne. : ACL24081
Job Ne. : VCGTACOD54

Foges  : Bol8
11, Overload indicatien
Measured value { 4B ) Daviated Acceptance
Pasitive Negative Value Limits
onc-halfeycle | one-halfeycle (dB) (dB)
89.5 89.6 0.1 .5
11, High fevel stabllity
SLM Display | SLM Display Deviated Aceeptance
Frequency ot inidal ot final Value Limits
Weighting (dB) (dB) (dB) (dB)
A-weight 137.0 137.0 0.0 +).]

The reported uncenaimy is based on a standard uncertainly melliplied by coverage factor £ =2

or any value following calculation,providing a lavel of ch of app ly 95 %
End of Calidration Certllicate
7. A
SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN

45H4E1/1 Siinthem Road, Bangbumrd, Bangphud, Bangkok, 10700 Thalland
Tol.+66 2433 8301 Emall: colibraten@sithiphare.sam

assaciates .. -
NSCTISRTIS $028
CALISAATION D338

Equipment :
Manufacturer

Calibration Certificate

SOUND LEVEL METER
RIGN

Cert, No. 1 ACL24075
Papes  :  1ofE

Model NL-~42 } Microphons UC-52 / Preamplifier NH-24

Serial No.: 01222716/ 143832 /22763

iD No.: RYG_FS0020

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CQ., LTD.
104 PHATTHANAKAN 40, PEATTHANAKAN ROAD,
KHWAENG PRRATTHANAKAN, KBET SUAN LUANG,
BANGKOK, 10250 THAILAND,

Location : -

Amblent Temperature ; (230 £3) °C

Pressure : (1013 £3) kPa.

Relatlve Humidlity : (500 £20 ) %

Received Date :
Calibration Date ;
Date of Issue :

11 JANUARY 2024
22-24 JANUARY 2024
24 JANUARY 2024

Callbrated by @ Nathakom Pisuipaisan

Approved by : 7— w\‘
<

( Themaku! Petchurai )

This certificate is issued in nccordance with the requirements of ISO/AEC 17025 siandard, may not be reproduced

ather than in full, excep with the prier written approval of the head of Calibration Laboratory,

Callbration Procedure = CPAC-01

Calibration Method @

Cert. No. : ACL24078
Job No. : VCGTACH054
Pages ; 2of8

This equipment wns salibrated by foflow on IEC-61672-2 (2013) Standard for sound level sneter (SLM).
The SLM had tests te Acoustical and Elcctrical signal tesls of frequency weighting with Anechoic chamber and Referance

Standard Instruments.

For tosls resulls of each items were made by observation of sach Instruments display and also with SLM's display.

Condltion of this result of calibration :
1. Reference Standard Instruments ©

Ipstrnment Maodel Serial No. Cert, No, Duc Daip
Waveform Generator 332104 MY48017076 EF-0009-23 07-FEB-24
Waveform Genezator 33511B MY$52302742 EF-0010-23 07-FEB-24
Digital Multimeter 334614 MY353220104 EEL.BP 30/0266 13-FEB-24
Digital Multimeter 334614 MY$53220076 EEL.BP 20/0266  13-FEB-24
Digital Multimeter 344614 MYG60024273  EEL.BP 31/0266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 03-FEB-24
Condenser Microphone 4180 2977500 AA-1001-23 14-FEB-24
Measuring Amplifier NA-2KAL 34560495 AA-2-23 14-FEB-24

2. This result of calibration was found accurate as shown on daie and place of ¢alibration for this ¢alibrated {tem only.

3. This certificate is traceable to the inlemational system of unit maintained a1 ;

3.1 Nationa! Instinue of Metrology (Theiland),

3.2 Thailand Institote of Scicntific and Technological Research (TISTR).

> S AN




SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

SITHIPORN SITHIPORN)
45H45)fiSirinthorn Roudl Bangbumn, Bangphid, Bangkok 10780 Thaland associates — 451-451f1 Sirnthars Read, Bangbutin Bangplud. Bangkok 10706 Thalland associates —
Tol+58 24338331 £mail:eatibration@ishhiphorncom Nusf‘-:';::;;l;:!‘ Tol +86 2433 8331 Email; calibration@sitiphorneem :::::‘:}T:;::i
Cert. No. 1 ACL24075 Cert. No, : ACLZ4075
Job No. : VCETACOD54 JabNo, : VCETACONS
Pages @ 3of8 Fages 4of B
1. Absolute sensitivity
Unrertainty Muaxlmum-permitted Referznce Measured Asseplance
Parameter o uncertainty of Acoustic Signal Value Deviation Limit
measurement {dB) {dB) (dB) (dn) (dB)
1. Absolute sensitivity 02 NiA 93.9 (63.98) 919 o0 03
2. Self-generated noise 02 Na
3. Acouslical signa lests of frequency weiphlings 2. Self-generated nolse
125 Hz 03 05 2.1 Noral lest
1000 Hz 0.3 0.6
8OO0 Hz 3 07 Measured Value
4, Electrical signal tests of frequency weightings {:12_143
For L0Hz 104 kHz 0.3 0.6
For> 4 kiz o 10 kHz 03 0.7 2.2 The microphone of the sound level meter was replaced by electrical signal input device,
For > 10 kHz 1o 20 kHz - 1.0
- e Freqoency Measured value
5. Frequency and time weightings at | kHz 0.2 0.2 "
6. Long * tenm stebility 0.1 Y Weighting (a8}
7. Level Tincarity on the reference level rmnge 0.2 03 A weight e
3. Leovel lineaity including the level range control ) 03 C - weight 173
9. Tone burst response 02 0.3 Flat B
10. Peak C sound Jovel 02 0.35
t1. Overload indication 02 0.5 3, Acaustical signal 1ests of frequency welghtings
12. High Jevel stability 0.1 0.t Meter free-ficld acoustic responsc at a level of 84 dB
Frequency Deviation from verious frequency weighting response curve (dB)
(Hz} Flat Cweigh | A-weight Acceplance
Limits
125 0.5 0.5 0.5 LS
1000 0.1 0.1 0.1 +1.0
$000 -0.7 0.6 -0.6 +5.0
7 okt v At
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATCRY SITHIPOR N) CALIBRATION LABORATORY SITHIPORN
4514511 Siinthom Rood, Bangbumu, Bangphid, Bangkek, 10700 Thailand associates. 454BY1 Slrintharh Rood, Bangbumna, Bangphud, Bangkok. 10700 Thailand assoclates..
Tol 4882433831 Emoil; calbration@sithiphorn tom [ it Tol+8624238331  Emal:caibration@slibiphomeom Pl
Cert. No. 1 ACL24D75 Cert. Now ; ACL240TS
Job No. 1 VC6TACO0S4 Job Na, : VCSIACODS4
Pages 1 Sof8 Pagu  : Gof8
4. Electrical signal tests of Trequency welghtings 7. Leve] linearity on the reference level range
Weighting network response with relative to 1 XHz.
Frequency Deviation from vatious [requeney weighting respense curve {dB) Ani:ilpmd M:,nslurcd D:.Vi]md Acceplance
aluc aluc alug Limits
(i) Flat C-weight A-weight Mlii:l:" (dB) (d3) (dB) (dB)
&3 0.0 0.0 0.1 £2.0 137.0 131.0 oo Y]
125 00 0 o0 s 136.0 136.0 0.0 + 1,1
%0 00 Y 00 5 115.0 115.0 0.0 £ 1.1
300 o0 20 o0 s 1340 [34.0 0.0 +1.]
1000 0 20 o0 0 133.0 1330 0.0 +1.)
2000 20 20 o0 20 1320 1320 0.0 111
5000 00 00 0.0 30 1210 1310 ao =11
5000 00 X 0.1 =55 150 120 pe =11
1240 124.0 0.0 x1.1
119.0 119.0 2.0 + 1.1
5, Frequency and {lme weightiogs al 1 kHa 114.0 114.0 00 £1.1
5.1 Frequency weightings at 1 kHz 105.0 1050 0.0 2)l
— - 1040 1040 [T} =11
Weighting (a8 () () sy 94.0 94.0 Q.0 1.1
£0.0 $9.0 Q.0 x|
A - weight 040 94.0 0.0 0.2 §4.0 840 00 =11
€ - weight 940 940 00 402 0 Py 0 i1
Pt 540 940 00 *0.2 740 4.0 0.0 =13
9.0 69.0 0.0 +1.1
5.2 Time weighting a1 1 iz P 4.0 0.0 Y
Anticipated Measured Deviated Acceptance 55.0 £9.0 Q.0 211
Frequency Value Velue Value Limils 540 519 0.1 £1.1
Weighting LdB) (dB) () (dB) 490 49.0 00 1.1
Fast 040 94.0 0.0 +0.1 44.0 43.9 0.1 1.1
Slow 54.0 24.0 2.0 +0.1 39.0 389 0.1 1.1
Leg 94.0 94.0 0.0 *0.1 340 339 -0.1 + 1.}
300 209 -0l 1.1
. Long - term stabitlty 2.0 289 01 1.1
SLM Display | SLM Display | Deviated | Accepiance 80 279 0.1 2L
Frequency atinitial ot final Value Limies 20 269 2! 211
Weighting {dB) (dB) tda} (4B) 260 259 0.1 2 1.1
A - weight $4.0 94.0 00 £0.3 B0 28 ) =Ll

7 Mt
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SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY

45Ha54f1 slrinthorn Road, Bangbumy. Bangplud, Bangkek, 19700 Thalland

Tal. +86 2433 B33

Email: calibrotlen@eithipharm.eom

SITHIPORN

associates —

NSCTISHTIS 17025
CALBRATION DIg4

CerL No, ; ACL24075

Job Now 3 VC67AC0054
Pages 1 Tof3
8. Lovel Ninearlty including the level range control
Anticipaied | Measered Dreviated Acceplance
Range Value Value Yalue Limils
(dB) (dB) {dB} {dB)
Auto 94.0 54.0 0.0 +].1
9. Tonc burst respanse
Time Tone burst Anticipated Measured Deviated Acceptance
duretion, Tt Cycle Value Value Value Limits
Wolghting | (ms) (am) te8) (dB) (un)
0.2% L 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 10;-25
200 800 134.0 134.0 0.0 £1.0
Slow 2 8 1080 108.0 0.0 1.5;-50
200 800 1276 127.6 0.0 =1.0
0.25 1 95.0 R 0.1 55450
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 saund level
Number of cycle Anticipated | Measured Devimed | Acceplance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 1230 133.0 0.0 =30
One 136.4 135.3 -1.1 +3.0
Number of cyele Anticipated Measured Deviated Acceptance
in Value Value Value Limits
tast signal (db) (dR) (dB) {dB)
Confinvous 133.0 133.0 o0 2.0
Positive hallcycle 1354 135.2 -0.2 =2,0
Negetive half cycle 1354 135.2 02 *2.0
= At
SITHIPORN ASSOCIATES CO., LTD. S,
CALIBRATION LABORATORY SITHIPORN, itarsmak A\
4%1-45H1 StAnthon Road, Bangbu . Bangpkid, Bongtek, 10762 Thailand ”"ﬂ’ff‘:.‘?:*‘: _m‘,,
Tol. +66 2433 8331 mail; galibrationgr thiphorcom CRNRTON G,

Calibration Certificate

Equlpment : SOQUND LEVEL METER

Manufacturer : RION

Model : NI.~42 / Microphone UC-52 ¢ Preamplificr NH-24
Serial No.: 01222723/ 143841 /22770

1D No.: RYG_FS0022

Conditlon As Found : GOOD

Cert. No. : ACL24094
1ol8

Pages  :

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

Location : -

Amblent Temperuture : (230 £3) °C

Pressure : (1013 £3) kPa

Relutive Humidity : (500 £20) %

Reccived Date : 19 JIANUARY 2024

Calibration Date ;
Date of Issue :

Callbrated by :

Approved by ;

25-26 JANUARY 2024
29 JANUARY 2024

Nathakorn Pisuipaisan

7T e

( Thanakul Pelchurai )

“This certificatc i issued in accordance with the requirements of ISQAEC 17025 standard, may not be reproduced

other than in full, except with the prior wringn upproval of the head of Calibration Laboratory.

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45451l Siinthar Read. Bangbum, Bangplud, Bangkek, 10700 Thoiland
Tel +68 2433 8331 Email ; callbrotion@sithiphorn.com

SITHIPGRN
assoclates -
ChuERaTON B8

Cert. No, : ACL24075

Job No. 1 VCE7AC0054
Pages : BofB
11. Overlead lndication
Measured value (dB ) Deviated Accoptance
Positivg Negative Value Limits
onc-half cycle | onc-half cycle {dB) {dB)
89.7 £9.5 -0.2 =15
12. High level stabtlty
SLM Display | SLM Display Deviated Acceptance
Frequency ot intiel ot final Velue Limits
Weighiing (dB) (d8) (d8) {dB)
A - weight 137.0 1370 0.0 +H1.3

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

or any valug following calculati iding a lavel of canfid of epproximately 95 %

End of Calibrutien Certlficate

. Bl -

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451- 4511 Slénthern Rond, Banghurmini, Bangplud, Bangkek, 10700 Thailand
Tol +08 2433 831 Email: colibration@stthiphomesm

SITHIPORN)
associates.

HSC-TS-TES Lrozs
CAUERATION D254

Cert, No. t ACL240%4

Jab Na. ; VC6TACD058
Poges : 2008
Calibration Procedure : CP-AC-01
Calibration Method ¢
This equipracnt was calibrated by follow on [EC-61672-3 (2013) Siandard for sound level meter (SLM),
The SLM had tests to Acoustical and Electrical signal tesis of freq ighting with Anechoic chamber and Reft

Stuidard Instruments.

Far 1ests results of each items were made by observation of each Instruments display and also with SLM's display.

Conditlon of this result of calibration :
1, Reference Standard Instruments :

Lnstrument Mode| Serial No, Cort. No. Due Date
Woveform Generator 332104 MY42017076 EF-0005-23 07-FEB-24
Waveforn Generator 33511B MY352302742 EF-0010-23 07-FEB-24
Digitad Multimeler 3M61A MY53220104 EEL.BP 3070266  13-FEB-24
Digital Multimeler 3MelA MY53220076 EEL.BP 20/0266  13-FEB-24
Digital Multimeter 34461A MY560024273 EEL.BFP 31/0266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 Ef-0011-23 03-FEB-24
Condenser Microphone 4180 2977900 AA-10T1-23 14-FEB-24
Measuring Amplilier NA-42KAL 34560495 AA-3002-23 14-FEB-24

2, This resukt of calibration was found eeeurate as shavn on date and place of calibration for this calibraied item only.
3. This certficate s traceable to the intemational system of unit maintained al ;

3.1 National Instituic of Metrology (Thailand}.

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

WY




SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

SITHIPORN SITHIPORN/
45k451f) Slrinthorm Road, Bangbumnu, Bongpiud, angkok, 19700 Thallond associates .- 45} 451/t Slrkntham Rood, Bangburmn., Bangphud, Bangkok, 10700 Thalland associates -
Tol. +65 2433 BIX Email : calibration@sthiphorncem ::J-:‘:‘-‘“T: ;;‘;ﬁ Tel +68 2433 £33 Emali: calibration@sithiphorn com m;:;“';;’u:’l:
Cert. No, 1 ACLZ4134 Cert No. ¢ ACL24094
Job No. : YC6TACO0SE Joh No. : VCE7ACO058
Pages  ; 3of8 Pages 4of8
Snmmary of Measurement Hesult: Result of calibration =
1. Absolute sensitivity
Uncertalney Maxtmum-permitted Referenee Measured Acceptance
Parameter B uncettality of Acoustic Signal Value Deviation Limit
measurement {(dB) (dB) (dB) {dB) {dB)
1. Absolute sensitivity 0.2 NiA 93.9 (93.98) 93.9 00 03
2. Sclf-gencrated noise 0.2 NiA
3. Acaustical signal tests of frequency weightings 2. Self-generated nolse
125 Hz 0.3 0.6 2.1 Normal test
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7 Measured Value
4. Electrical signal tests of frequency weightings (:fs)
For 10 Hzto 4 kHz 6.3 0.6
For> 4 kHz o 10%Hz o3 03 2.2 The microphone of the sound level meter was replaced by electrical siynal input device.
Far > 10kHz 10 20 klix - 1.0
Frequency Meesured valug
5, Frequency and time weightings ar | kHz 0.2 02 .
6. Long - term stability ol ol Weighting {dB)
7. Level lincardty on the reference fevel range 02 0.3 A - weight 120
8. Leve linearity includiny the level range contro] 02 0.3 C - weight 184
9. Tone burst responsc 02 0.3 Flat 24,1
10. Peak C sound level 0.2 035
11. Overload indication 02 0.25 3. Acoustical signal tests of frequency welghilngs
12. High level smbility o1 ot Meter frec-field acoustic response al 2 level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(He) Flat Coweight | Awweight Aceceplance
Limits

125 0.4 0.4 0.4 +1.5

1000 0.0 0.0 0.0 * 1.0

8000 0.7 0.8 6.7 5.0

7 2 7. ot -

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

4514511 Sirinthom Road, Bangbumn, Bengplud, Bangkok, 10200 Thailand

Tol. +85 2433 8331

Email ! cahbration@sithihorn.com

associates -

N&L-T TS L7028
CALIZRATION D384

ab1-45thsianthorn Rood, angburnm, Bangpiud, Dangkok, 10700 Thoiland

Tl +66 2433 8331

Email: colibeotion@sithiphorn.com

associates .-

NSCTISLTES 12028
CALIRATION 0394

Cert, No. 1 ACLI4094

Job No. 1 VO6TACODS8
Pages  : 5of8
4, Elecitieu) signal tests of frequency weightings
Weighting nolwork response with relative to 1 kHz
Frequency Dreviation from various lrequency weighting response curve (dR)
(i) Flut Coweight | A-weight Aseeptince
1imily
63 0.0 0.0 0.1 42.0
115 0.0 0.1 0.0 +1.5
250 0.0 0.0 0.0 *L.5
300 0.0 0.1 0.0 1.5
1000 24 0.0 0.0 1.0
2000 2.0 2.1 0.0 2.0
4000 20 0.0 0.0 +3.0
E000 Q0.0 0.1 0.1 +5,0
5. Frequeney and time weightings at 1 kiz
5.1 Frequency weighiings at 1 kHz
Anticipaied Measured Deviated Acceplance
Frequency Value Value Value Limits
Weighting (dB) {dB) {dB) (dB)
A - weight 94.0 94.0 0.0 102
C - weight §4.0 94.0 0.0 02
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting al | kHz
Anlicipaied | Measured Deviated Acceplangs
Frequency Value Value Value Limits
Wrighting {dB) {48) (dB) (dB)
Fast 94.0 240 0.0 +0.1
Slow 940 94.0 0.0 £0.1
Log 04.0 24.0 0.0 *0.1
4. Long - term stability
SLM Display | SLM Disploy |  Deviated Acceplance
Froquency at initial at fina} Value Limits
Weighting (B} 148) (d8) (4n)
A - weight 240 24.0 0.0 =03

7 Lt

Cerl, No, ; ACL240%4

Job No. @ YCEIACDOSS
Papes  : Gofd
7 Level lincarity on the reference level range
Anticipated | Measured Deviated Acceptanes
Volue Velue Value Limits
(dB ) {dB) {dB) (dB}
1370 137.0 0.0 1.1
126.0 136.0 0.0 1.1
1350 135.0 0.0 1.1
1340 134.0 0.0 1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 1.1
131.0 131.0 0.0 +1,]
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
1.0 104.0 0.0 1.1
95.0 99.0 0.0 1.1
94.0 $4.0 0.0 1]
83.0 8.0 0.0 41,1
8.0 840 0.0 1]
79.0 790 0.0 +1,1
74.0 40 0.0 +1,]
65.0 £9.0 0.0 1.1
64.0 4.0 0.0 1.1
55.0 59.0 0.0 1.1
54.0 4.0 0.0 1.1
45.0 49.0 0.0 + 1.1
44.0 44,0 2.0 +1.]
39.0 3%.0 0.0 41
34.0 340 0.0 + 1.3
300 30.0 0.0 +1]
5.0 20.0 0.0 + 1.1
28.0 28.1 0.) +1.}
7.0 27.1 0.1 1.1
26.0 26.2 02 1.1
250 251 01 1]




SITHIPORN ASSOCIATES GO, LTD.
CALIBRATION LABORATORY

4B+4511 Slrinthom Road, JBangbum ., Bangplud, Bangkok, 10700 Thollang
Tol +682433 8371 Email : calibratiory@eithiphom.gom

SITHIPORN
associates .-

NSCTISMS 17025
CAUBRATIGN 0134

CerL. No. 1 ACL24094
Job No. 1 VC6YAC0058
Pages : 7of8

8, Level lnearity including the Jevel range cantrol

Anticipated Measurad Deviated Acceptance
Range Value Value Value Litnits
(dB) (dB) (dB) (dB)
Autg 940 94,0 0.0 1.1
%. Tone buryt response
T —
ime Tonfbum Anticipated Measured Deviated Acceptance
Weighd duration, Th Cyele Yalue Velue Value Limits
ing
(On;ssl (4n) (dB) (dB) (dB)
. 2 1 108.0 107.9 0.1 1.5;-50
e ] 170G 117.0 00 1.0;-25
; 00 134.0 13,1 0.1 1.0
Slow 8 108.0 108.0 0.0 1.5:-50
2
0022 800 122,6 1276 0.0 1.0
- 2 1 93.0 98.9 0.1 1.5;-50
- 3 108.0 103.0 0.0 LG;-2.5
2 800 128.0 128.0 0.0 1.0
10. Peak C sound [evel
Nurnbc.r of eycle Anticipated Measured Deviated Acceptance
J:lx Valye Vahug, Lepenk| Value Limits
écslf.lgml (dB) {dB) (dB} {dB)
ortinuous 133.0 133.0 0.0 3.0
One 136.4 136.3 0.1 +3.0
Numbc‘r of eycle Anticipated Measured Deviated | Acceptance
u? Value Value Value Limits
Cll:sl .slgnnl {dB) (dB) (dB) (dB )
. .onlmuous 133.0 132.9 0.1 2.0
Pusm-ve half eyzle 1354 135.1 0.3 +2,0
Negative half cycle 1354 135.1 -0.3 2.0
> bt
‘\.‘\‘g}"/"ﬂ,’
Ea i)
;I‘--.__./i;_
%T T
NAC N N
ANATEL ASSOCTATES COLLTI, 70252017 el
JHRANATEL ASSOTIATES COLLT I m'r;mfms e NSC = TISI=TIS 17025
Jranatee assocines SoLid CAUBRATION 0367 muRATION 0367
BI/34-35, V3536
Frkchiasarn 7,771, Rd WaShapHd, Bar ghokpan Tempetatine meayurement laborafory
Famgye 10650 Tharland] Callbrotizn servces deportment.
Tat +EE0AEBOR1Z
Mobie: +(£343F4EL
[M2.1 JA3c-Cal bAoA pTanates cam
Wabi 1te! whad praNaLES (O
CERTIFICATE OF CALIBRATION
Certificata No. 1 CDT-030-67 ragn ot s
MEASUREMENT ITEM + Heat Stress Monitor Colbratlon procedure:

The temperature cabibration wos danepy *,

MANLUFACTURER elta OHM
In-House calibration frethod “ar WICL-GOL
MODEL/TYPE D32.2 : t g
SERIAL NUMBER 0032242 occording to :ampgr!mn tmethod with stondord
digital lemperature, indicator, ond  standord
1D NUMBER ¥G_Fi0522 temperature probe. The temperdture scoie use
CONDITIGN AS-RECEIVED sed [tem was basedan IT5.88. .0
CUSTOMER : ALS laboratory group {thailand) Co., Ltd.
106 Phatihanakan 48, Phatthanakan Rd., Troceobllity: N
Khwaeng Suan Luang. Knel Suan Luang. _The mewsurement residts ore troceobic o the
. internitional " system of welts Y through
Banghok 10250 Thalland. | Notionol togtithie of Metroiogy Thoand (NindT)
Centlficate  mumber; TRO0IR-23, Centificate
RECEIVED DATE Apnber ER-0101-23
MEASUREMENT DATE
ISSUE DATE :30Jan 2024 . Reference Used During Caltbration:
. 1. Standord Temperoture Probe
. Madel: 575100 AS00, Serlol No.: 667682-05,
ENVIRONMENTAL CONDITIONS: i Due dote: 28 Mor 2004
Ambient conditlon in the laboratory 2re as follow: PR 2 Digitol Temperoture indicator
"‘ ' . B Model: GTT-1000-A M I, Seril No.: §71407-
Temperature 1230430 C : 00591 Due date: 14 Sep 2024

15502150 XRH

Relative Humidity

Uncertainty of Measurement:

The reported uncertolniy of meosurement is

based on the sionderd uncertainty muttiplied by

@ coverage foctor k2, Which for o ngmel

KS distnbution  corresponds  fo ovEioge
i probabitly of approvi N. The stendend

has been n

NOTED: The certificate is valid only to the item cofibroted R dote and pfgm éfcelfbrorbn,
] t

TABULATION OF RESULTS: ;.

< S Viith the GUM ‘Fualiotion of mecsurement data
The table on hext page glve the measured values. 1 - Guide To the exprestion of wnacedointy in
R aeasurement’
) N ARRIVIDET M
i
' 3alyl3s |

TORLBATE

et pm ey st v T st

M, Parinya Baoncharpen
Callbration Depariment Manager

J
NAC

IFANAIR AR OO U]

“Calibratéd by:
Cir, Sorowlt. Thachatad

L Misy Jlttraporn Lertsemphel
[ Mis3 Ruangrumpal Phaommit

Approved signatory. ..

THI5 CERTIFICATE MAY NOT BE REPAODUCED EXCEPT IN FULL UNLESS PERMIZSION FOR REPRODUCTION HAS BEEN QBTAINED
TH WRITING FROM THE LABORATORY

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/1 Slrinthorn Road, Bangbumiu, Bongplud, Bangkok, 10780 Tholland
Tol. 488 2433 B3I Email :calibretiong@sithiphomeom

SITHIPORN
associates_j

HECTIATT 17023
CAUBRATION 0354

11. Overload Indication

Cert. No, = ACL24094
Jobr No.  : VCG7ACO03S
Pages i Bol8

Measured value (dB } Deviated Acceplance
Positive Negative Value Limits
one-hallcycle | one-half eycle {dB) {dB)
5.8 89.6 0.2 *1.5
12, High level stabiligy
SLM Display | SLM Display Deviated Acceplance
Frequency At initial at final Value Limits
Weighting (dB) {d8) (dB) (dB)
A - weight 1370 137.0 0.0 0.3

The reporied uncerainty js based on a standard uncertainty multiplied by coverage factor k =2

or any valoe ing ¢elculation, g a favel of

End of Calibration Certificate

rd of

Iy 95 %

J
NAC

HEARKATER ASSOCIATES COLLTD,

Centinuation of Certificate of Callbration Number COT-030-67

Result of Calibration: B Without D with
Lallpration Range:  20=4D°C
Funetjon:

Page 2 of 2 Pages

Table 1: This equipment was connected wlth wet bulb probe Model: HPI201.2 §/N: 21001206, - . e .

Dimension: Diameier 3.3 mm. Length L70 mm.

mmaryion Daplh Standord Reading LUCReading Uncartalnty -
{mm) ra ra L1
a0 20,055 00 B 0033
20 25.051 150 ! . 0099
30 30.040 ani T 009
B0 35032 351 Q.09
a0 40022 401 0mg
Table 2: This with Globa prabe Mod 'rm?sz‘ §/N: 21001250,

Dimension: Diameter 3.3 mm, Length 205 mm.

mmerslonBepth ~ SandardReading UUCResding Ervor Uncertalpty
Imem) te ) e ra
110 20055 : -l D.089
110 25.051 ! 09 0.038
10 30.040 01 0083
19 35002 01 0.08%
110 2003 01 0.089
Table 3: This wag d with tamperature probe Modei: TP3207.2 5/N: 21001796,
Dimension; Dlamater 14 mm. Length 158 mm,
{mmersion Bevth Error Uncertainty
o o re
201 2.0 0.0xa
5.0 LX] o.0%
300 1] 0099
349 041 0.095
ELY o2 0099

‘-

]
NAC

IR ANATYE RELXLAIS O

***end of Certificaie of Callbratlon* **
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Atcredited colbration kebarstary "4/-/:\\: &
JIRANATEE ASSOCIATES oL LT, 1SOAEC 170252037 'lh.l\\\\‘
NSC-THSTIS 17026 NSC-TISt = TI5 17025
Irarates Agsocates Ca utd CAUBRATIGN 0367 CALIBRATION 0367
£3/14-15, 673736
Fetehiasein 2.7/2, Ké. Warhuana, Bunghobyal Temaetature mecsurement ioboratory
Banghok A£660 [Thilanc! Caitbrotian services department,
Tel +EEOASBOEIZ
Mot v; «BERE19SH I
Cema.jac-cal brabon@firanitee.com
Welrlte: weuw franatee com
Cartificate No. i COTQ23.-67 Page 1 of 2Pages
<
MEASUREMENT ITEM 1 Heat Stress Monitor Callbwation procedure:
MANUFACTURER + Delta GHM The tempetature calibrotion wif done by s
MODELTYPE THDI22 In-Hause  calibratien mﬂirmf‘ o W00
SERIAL NUMBER 3 1206387 aecordlng to cﬂmmrm mezhod Witk stenderd
: Pt dligitol temperatute’ dicator: and stenderd
1D NUMBER + RYG_FSCS77 temperature probe. The emperdiare scale vie
CONDITION AS-RECEED : Used jtem wos bosedon ITS60. | e
CUSTOMER * ALS [aboratory graup [thalland) Co., Ltd.
104 Phatthanakan 40, PRatthanakan Rd., Traruhllauv @
Khwaeng Suan Luang, Khet Suan Luang, The .'r::muremm( mum ore Lracesble ta the
Bangkok 10250 Thailand, ftemndlional syciEm of units (34 thieugh
. National institite of Metrology Thaflond (MIMT)
“Certyi d
RECEIVED DATE 1114an 2026 nmgf_';u *f,',”,;",b;_; TraLIa, Conifecte
MEASUREMENT DATE 115 Jan 2024 b
ISSUE DATE 117 Jan 2024 . Reference Used During Calibratian:
. 1. Standard Temperoture Probe
“ . Model: STS-100 AS00, Serlo! Ne.: 667682-09,
ENVIRONMENTAL CONRITIONS: gw dﬂl?‘ 28 Mar 2024
Amblent congtition in the laboratory are as ellow: n&;’i}f‘;x;”mm'f;&'”w s71407-
Temperaiure 1230430 T 00531 Dur dote: 14 5ep 2024
Aclative Humidity :550115.0 %RH

Gneertainty of Meosurements

The teparted uncerainly of measunement is
based on the stondord untertalnty multiphed by
@ caverage factor kxk, Which for o normal
distribution  corresponds 1o o coweroge
probability of appreaimalely $5%. Thr stondard

het beer n

with the GUM 'Evaluation af raeasurement dote
- Gulde to the expression of wncertointy i
measurement’

!
NOTED: The certificate Is valid anly ta tha ltem caliprated on dote.
[

TABULATION OF RESULTS: g
Thetable on naxt page give the measured valyes,

- Colbretedby:
O Sorawit Thachalad ATT A NI
B2 Mis Jittraporn Lertsomphal PR
C Miss uangrumpal Phoommit

N}lc e,

Mr, Paninya Baoncharoen
Calibration Depariment Manager

THIS CERTIFICATE MAY NGT BE REFRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPADDUCTION HAS BEEN QBTAINED
1N WRITING FREM THE LABORATORY

oo,
M,
R
FRNe
B X
PNy
Aceserited tallbration loboroton o X
IRANATEL ASSOCIATES GO 150AMC 17025:7017 'rJ.,|..\-\
NECTISETIS 17625 NSC—-T151 - T15 17025
Jeamaiee aantes Co..ud CAUBRATHIN 0157 CAUBRATION D367
LILESUN 37615 1Y
Brichiatem 2.3/1, R Waithapes, Banghoiyal, Temperatune Mmeasurement inborntory
Awnghok 1003 [Thallind) Lolthrotion services department.
Tel; +6502680812
Welule: HARLINFMEY
2ma0, Imae<abietlor @ranatee tom
Veeh WTED whwic T Lo L0
Certificate No. : CDT-015-67 Page 1of 2 Pages
MEASUREMENT ITEM + Heat Stress Monitor Colibmtion procadure:
MANUFACTURER :Delta GHM Thi temperature colloration wag. dee by ..
MODELTYPE L HD322 in-House colibration mu.hnd a5 WC0001
SERIAL NUMBER 115008715 accardling o compartsan'method with standard
h BER N dighol temperature’. Indicotar Jond  giandord
0 NUMI +RYG_¥50220 semperatuce probe. The Hmpercture scake e
LONDION AS-RECEVED : Used ftom was hersed an 7590,
CUSTOMER * ALS aboratory group |thailand} Co., Lid.
104 Phatthanakan 40, Phatthanakan Rd., Traceabilizy: E
Khwiaeng Stan Luang, Khet Suan Luang, The mémiirement resules ore troceoble to the
Danghok 10250 Thaifand. ¢ internationa! “system ‘of umits {5 through
* Notional institute of Metrology Thoitand {NIMT)
ber:  TT.0038:23, G
RECENVED DATE 1150 2024 Getftote mmber enteate
MEASUREMENT DATE 111 Jan 2024 o
ISSUE DATE 17 Jan 2024 . _Beference Used During Cafibration:
f L.Stendard Temperoture Probe
.+ Model: STS.100 4500, Seriol No.: E67662-09,
ENVIRONMENTAL CONDITIGNS: Lo ;"‘; "‘,’"'-' r" Moz 2024
Ambiant canditian In the laboratary are as fallow: oL T M mﬂ}ﬂ)rl?o?&f‘;:'n:d;::m o
Temperature 1230530 < TR 0591 Duc dote; 14 Sep 2024
Relative Rumidity 15502150 HRH -

Uncertainty of Mesiurerieat;

The reported wheentainty of measvrement i
based on the standard wncertainty multiplied by
o roverage focter kel, Whikh for o mormal
2 distribution  coresponds 1o 6 foveroge
L ) . probablity of appraximotely 95%, The slandord
B vncerrainty hos besn detetmined i aocomionie
with the GUM ‘Lvaluotlon of measurzment data
- Guide 10 the epiession of uacgrtglnty In
measurement”

TABULATION GF RESULTS:
The table on next page glve the measured valuss,

At
Callbratesby: -
Ome. Sam-dv.machalad
2 M-ss:mrnpum Lertsomphol
3 Miss Ruangrumpai Phoommit

Appraved signatory:

Mr. Patinya Boen:hﬂru;\
Lalibratlon Department Manager

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FUHLL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN QBTAINED
1N WRITING FROM THE LABGRATORY

JIANATEE ASSOCIATES CO.,LTD.

Continuatlen of Certificatn of Calibration Humber COT-023-67

Page 2 of 2 Pages

Resuli of Calibeatfon;  Ei'Without Adjustment [ with Adjustment

Calibration Range: Ww-207C

Functlon:
Table 13 This equipment was connected with wet bulb probe Model: HP3201.2 5/N: 22025572,
Olmenslon: Diameter 3.3 mm, Length 120 mm. %
~
lmmergion Deoth Standard Beading UG Aeading Errer afaty 4
lom] ro ra e ra -

50 20,060 158
20 25051 s
a0 30042 199
ao 35035 ELE)
£ 40,025 9

Table Z: Thi wat with Globe
Clmenslon: Dlameter 3.3 mm. Length 205 mm.

Immenion Depth Standard Rgading Ing " o Ungenalnty
(men) ] ’
10 20060
110 25051
10 0042 .
10 35038
110 40,015 i

Tah\: % 11u:

Immerslon Depth s_m{n.u_.u UUC Reading Enror ncertaingy
el ) e ra
. 20.060 00 Ers) 0.039
25.051 249 -0 0029
30,042 Fi% ) -0 £.099
35035 uy 03 0.099
40,025 39.7 -0.3 0.099

a0 :
LUC* YnitUnder Calibration

*+*End of Certificate of Callbration™**

NAC
HRANATTY y2udfalinam 7

JIRANATEL ASSOCIATES €O, 1L,

L of Certifl 1 Caftbretl ber COT-D15-67 Page 7 of 2 Pages.

Besult of £ T Without O with

Callbratign Range;  20-48°C

Function; Lo
Table 1: This equipment was connected with wet bulls probe Model. HP3201.2 5/N: 17012563, e

Dimensian: Diameter 3.3 mm. Length 170 mm.

Standacd Reading WG Reading Emrot
Imm) re el el
5] 20050 200 . 0.099
80 25,042 ®B0 0.099
80 30,040 aop 0.099
80 25034 350 0.093
] 40,026 400 0.099
Table 2: This equlpment was connected with Globe thlmumnuprohoMndel n:m 2st 20019632
Dimension: Diameter 3.3 mm. Length 205 mm,
Immecsion Degth UUCRending . Ervor Uncertalnty
fmm) {e) {cl
110 o 00 0.039%
110 .50 - 0o 0.083
110 t.o3a 0. 0.055
10 ! 384 0 o
110 040 09 0.098
Table 3: This t probe KModel: YP3207.2 $/M: 15025507,
Dimensian: Diameter 54 mm, Length 156 mm, *
WU Repging Engr Uncertaln
ra (4] o
202 0.2 0.099
250 oo 0.099
300 00 0.099
350 00 4099
399 0.1 a.099

Inder Calibration

“**End of Certificate of Callbration***
—
J Jo I
MAT

1
HERSATT ™



Accredited ¢olbration laboratory '/," ’/Iﬂ\ \
JERANATELE ASSOCIATES COLLTIN ISQAEC 170252017 b

NSCTISEIS 17025 NSC-TSI-TIS 17025
Jirarlea bszciates Co, (4 CALBRATION 0367 CALIBRATION 0367
£3/14-15, £3/35-26
Petchuatem 1.1/1, Rl Watthapes, bar gkl rempmmremmmmnowm
Banghck 0600 Thailand] Cofibration services departmen.
Tas +BEOREECR12
Mot; ~66B5399845)
Lmat, pac-catbeatior Bfimateec3m
Wbt wan ramates com
Cartificate Now 1DTQ12-67 Page 1 of 2 Pages

<

MEASUREMENT ITEM : Heat Stress Monilor Calibratlon pracedure: oy
MANUFACTURER :Delta OHM The temperoture cullbmﬂ:mw wak done by
) In-House  colibration method tas WhCLH 001
:t:;im;im . ﬁ;m ‘according to camparisen méthod Wik stondard
: digital lemperoture, ndicutor: gnd stonderd
10 RUMBER + Y6 _Fso223 temperature probe, The temperiture sole use
COHODITION AS-RECEIVED : Used [tam war bosed on (T35, }\.. "
CUSTOMER : ALS laboratory group {thalland) Co., Lxd.
104 Pharthanakan 40, Phatthanakan Ad., Traceabllity: o
Khwaeng Suan Luang, Khet Suan Luang, Jhe npmr.rmpenl .'nu‘fs are toceable to the

lmzmﬂlfnnu! gysrem of units (Sl through

Bangkak 10250 Thalland. aticnal ingtifiste of Metraiogy Thailond (M)

Ceificote number: TT.0038-73, Gertficore
RECEIVED BATE 11Jan204 rlimber? ER-0101-23
MEASUREMENT DATE $ 12 Jan 7024
ISSME DATE 117 Jan 2024 afercace Uscd During Colfbrotion:
11, Standent Tempemture Probe
Mode: ST5-100 AS00, Serlal No.: 667582-05,
ENVIRDNMENTAL CONDITIONS: Due date: 28 Mar 2024
Ambient condition in the taboratory are s follow: 2. Dighal Tempesature Inditor
v : ‘Model: DTI1000-4 MK 1, Serial Na.: 671407
Temperature 1230430 00591 Bue daie: 14 5ep 2024
Relative Huendity 15504150

Untertointy of Mcosdrement!

The reported uncertohty of meosurement is
bosed on the standard engeduinty multipted by
2 toveroge factor ke), Which for o normol
distribution  correspends 10 ¢ cousrape
probabifity of oppraximotely 95%. The standard

v has been

with the GUM "Evoluation of measurement dofa
- Guide to the expiession of uncertainty in
megsurement”

\ .
NOTED: The certlficate is voiid onty to the fem cotlbrered or(n(_dare g{nd’ plire of colibrotion.

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

L= .
“Galtbrgtedby;
O samwltTha:hn\acr
] Misx Jittraparn Lertsomphol
O Wisg Ruangrumpal Phoommit

}\If‘ C Approved slgantery: .. Lk
B, Mr. Paringa Boancharaen

JRANITYY APV N T Callbration Depantment Manager

LI RemarLThe reported uncertainty of

THI5 CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODULTIDN HAS AEEN OBTAINED
IN WAITING FROM THE LABORATORY

{ P—nN
Areredited colibration labarmtory TN

TIRANATLE ARSOCTATES £OLLTD. SOAEC 17625:2637 AR
HSC-NSHTS 17025 N5SC—-TIS! - TIS 17025
Srarater Avsosites Ca, 110 CAUBAATIGN 0357 CALIBRATION 0367
1435, 622536
Fartbkasem 2.7/1, ke Wac Temperature meaiurement labarotory
Bangkok 10600 Thilanc) Lolibration services degartment.
Tel «BEOAEEIAIZ
Tnblle SEE3IHE]
Emi insctaIBationBlranitee.com
Wb ste: wam e anatee tam
Certiflate Ho,  : COT-057-67 Page Lof 2Pages
MEASUREMENT ITEM + Heat Stress Manltor Cultbeption procedure: .
MANUFACTURER  Delta GHM Tha temperoture eatibration wa d'anr.hy
. InMouse cafibration method ps wn-ci-om
MoDE! £ N ?Sm ‘;26_2' % accarding to comporisonmathad with ‘standurd
SERIAL HUMBER i digitol temperature;; indicaite; aud standard
10 NUMEER +RYG_F50226 temperature probe. The. umaemxm seole use
CONDITION AS-RECEIVED tUseditem was based on 1715-80.
CUSTOMER 1 ALS Iabgratory proup (thalland] Co,, Lid.
104 Phatthanakan 40, Phatthanakan Ad,, Trocee!
Khwaeng Suan Luang, Khet Suan Luang, R L": "":"’“","""": 5 """-} “";’“‘é‘:}“‘!;" 'f';
ernations! spsiem ‘of units roug
Bangkek 10250 Thailand, I Watlanch kuiitiite of Metrology Thaiiand (NIM7)
“Certificate aumber: TROGA823, Cetificate
RECEIVED DATE 112 Feb 2024 rumber£R-0101-23
MEASUREMENT DATE 116 Feb2024 N
ISSUE DATE 120 Feb 2024 * . Aeference Used Duting Cavbratiant
N . -4 Stondord Yemperature Probe
50 ¢ Modch $T3-100 AR, Serigl o 657582-03,
! . &7 Due date: 28 War 204
ENW““ME:T_”' fotb)‘-mr:am. follow: s 2. Digiral Temperatare Indicator
Amblent condition In the laboratory are a1 follow: . Loy R Modal: BT-5000-4 MK, Serial No: 573407
Temperature 123.030 13 4,

i 06591 Due date: 14 5cp 2024
Refative Humidity 15504150 %RH -

Uncertalnty of Mecsarement:

The reported uncertainry of meosurement is

bused on the srondard uncertainty multiplicd by

o coverage foctar ka2, Whith for o narme!

distribullon  carrerponds  te a  roveioge

prabatility of approximately 85%. The stendord
has n

TABULATION OF RESULTS: L with the GUM "Evaluetion of meesurement doto
The table on next page give the measured v:lucs, ' v - Gulde to the capression of Lnccdginly In
.ﬂ i meailrentent’

Tl Tﬁlfi/_iﬁ

Caokbrated by:
DVae. Sarawdt Thachatad

C: Miss Jittrapam Lerisomphal
% Miss Rusngrumpal Phoommit

NAC APRCOVEd SIERALONY: covms v

M, Parinya Booncharcen
JIRANATR: ASEKALTIN (1,1TT Catlbratlon Department Manzger

THIS CERTIFICATE MAY NQT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN ORTAINED
1N WRITING FAGM THE LABORATORY

JIRANATEE ASSOCIATES COLLTIN

Psge2of 2 Paget

Continuation of Certificate of Callbration Nurber COT-017-67

Repult of Cafibration: [ Without Adjustmeent [ With Adjustment

Calibratinn Range: 20-407C

Function:
Table 1: This wa d with wet
Dimensfon: Dlameter 1.3 mm. !.ength 2% mm,

Model; HP3201.2 5/N: 1BDD358S.

tmmersion Depth Standard Reading UL Reading, Error
[mmy 1] {Q o

-] 20053 01
a0 WG 251
ap 30040 301
80 35039 351
a0 40.8030 40.0

Takle 2: Thi with Globe
Clmensian: Dlameter 3.3 mm. leng\h 205 mm.

immarslon Cepth Standard Reading

(mm} 1]
110 20,053 014
110 25.045 0.69%
10 0040 0,033
110 3m039 0.099
119 swos0 ( 0,099
=
Takla 3: This equipment wax. :mne:l\é:d wkhln.mv!rilur! probe Model: TP3267.2 S/N: 15015456,
Dimenslon: biameter 14 mm. Length 1slhnm -
UUCReading Enor Uncartainty
ra rel 453
202 0l 0,039
5.1 01 0,039
200 0o 0.659
ELE] 01 0.099
9.8 02 0489

IR (l-ll.ll:' UnI!Undercahbmlnn

1s0.14, based on
p\r\wl:gma alevel of confidenca of approximately 95%.

talnty muhiphed by o cowerage factar k=2.14

***£nd of CertHicate of Callbration™*=

NAC

HRANATIE ASSOCIATEN COLLUTI,

Continuatioh of entilicate of Calibration Number CDY-U57-67 Page 7 of 2 Pages
Regult of Calibratlen: [ Without Adjusiment  DJ'With Adjustment
1] lon Range; 20~40"C -
Functioh: i .
Table 3: This equipment was connected with wet bulls probe Modek HP3201.2 5/N: 15015641 Tt
Dimenglon: Diameter 3.3 mm. Length 170 mm. N
|mmersion Degth  Standard Aeading Reagin Error Ungertainty
Imm) re t'o) re re
a0 20,054 0.0 1 088
80 25.058 58 D47 3 . 00S%
] 30,041 08 b, : 0099
0 35.002 358 (1) . 0.029
80 40018 40.0 o I 0.0%9

Tabile 2: This with Glabe peabe M dre,'rram zs.'n 20008282,
Dimenston: Dlameler 3.3 mm. Length 205 mém, .

rmerslon Capth Standard Rending . Errer
Imm) i) o)
110 20,054 o 0.1 0.099
110 25085 ; ' 00 0090
120 0081 o .1 .09
110 so o asa 01 0099
110 ooy I sl 01 0093

Table 3: This I ¢ probe Madel: TP3207.2 5/N; 15015454,
Dimension: Dlameter 14 mm. I.engl.hls
-
mmersian Depth it_auiuusﬂm LU Reading Error Uncertalaty
(mm) <6 rq ra o
75 20054 202 X 0,099
75, 25.054 250 01 0.099
7 30.041 299 01 0.099
<fvs: 35032 3.8 .2 0.099
~75 40018 39.7 03 0.099

o
i Under Calibratien

***Enci of Certificate of Callbration™**

HALAATRF ASSOCIEITN 0, 110
—_—



NAC

TIRANATEE ASSOCIATES Co.,

Learatee Associntid (24

B4, 611536

Fetertastm .7/1, Rd Wakhapra, Ranghokysy,
Eangusk JHO00{Thai and]

Tel +bEZ3EBONLT

Moule: +£68£1995451

Foral jrycocal breban@jeanatee cam

Wieh una: sewrw iraratcn.dom

Cerrificate No. : COT-D54-67

MEASUREMENT ITEM
MANUFACTURER
MOCEL/TYPE

SERIAL NUMBER

1D NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONTHTIONS:

Amblent condilien in the laboratory are as follow:

Temperature
Relative Humidity

TABUEATION OF RESULTS:

The table on next pzge give the measured values, :'

~Calfargted by ©7
01 Mir. Sorawt Thachalad

O Miss fiiteaporn Lertsomphol
) Miss Ruzangrumpal Phopmmit

S

by

e,
Y

i

T T
4 "
Aceredited catlbration laboratory "44/-\//_"{\\\,\“
LT ISO/EC 2P025:2007 gAmi
NSCTISETES 37025 NSC - TISI - TI$ 17025
CALIBRATION 0367

CALIBRATION 0367

Temperature meawuremment keboratory
colibration service1 department.

CERTIFICATE OF CALIBRATION

: Heat Stress Monitor

: Delta OHM

:HD322

: 15006713

L RYG_F0218

+ Used itern

+ ALS laboratory group (thalland] Co., Ltd,
304 Phatthanakan 40, Phatthanakan Rd,
Whwaeng Suan Luang, Khet Suan Lusng,
Barghok 10250 Thalland.

112 Feb 2024
115 feb 2024
120 Feb2024

1230130 N
155.0415.0 %RH

Y NAC

JRANNTYZ, ASWOCIATES £ TR

Puge 3 of 2 Pages

Calibvation procedure:
The tempcrofure colibration wdy done by i
In-Howse calibrotion shethod os  WA-CL001
acearaing e compartson metfiod with ‘itondord
dighal temperature’; Ingicotar, .ond  stondord
temperotuce probe. The tempefoture scolt use
wos based on 1590, 2

Troceablity: -

The méciarement gesults ore traceble ta the
iternotional “spstem of wnits (&) thraugh
Watlongtinstirine of Metrology Thailand [NiMT)
Centificate number: TT-0038-23, Cenficote
smbey; ER-0101-23

Reference Used During Celibrotion;

23, Standard Temperature Probe

" Madel: 5T5-100AS00, Serfol Mo.; E67683-09,
Due date: 28 Mar 2024

2. Digllal Trmperature lndiator

Maodel; OT-J00D-A MK I, Seriaf No.: 671467
0GS91 Oue date: 14 Sep 2024

Uncertainty of Meaaarement:

The reporied uncertainly of meowrement is

based on the stiondord uncerlainty muftiplied by

& coverage foctor k2. Which for o normal

distribufion  comesponds lo o coveroge

probability of opprovimately 35%. The stondord
het been in

with the GUM “Fuahualion af measurement data
« Gulde 1o the eapreesion of uncerdoiary i
meosurement'

Appreved signatory. ...

M. Parlmya Boanchatoen
Catlbration Department Manager

THIS CERTIFICATE MAY NOT 8€ REPRODUCED EXCEPT INFULL UMLESS PERMISSION FOR REPRODULTION HAS EEEN OBTAINED
IN'WRITING FRCM THE LABORATORY

ey
TECHNOLOGY FHOMOTION ASSOCIATION (THATLAND-JAFAN) i&/%‘
CORIORATE SERVICES 3: EQUIPMENT CALIRATION ARD TESTING SERVICES A
1344 PATTANAKARN ROAD 501 15, SUANLUAKS, SUANLUANGL, RANGROK 16230 W
s
TEL 0:2717-1000-24 FAX. {-1719-948¢

Certificate of Calibration

HeC-TETIHTEY.
CALBRATION Kth

Gartificatn No.: 23PHB28
Page: 140l 2

HRANATEE ASSOCIATES CO.LTD.

Continuation of Certificate of Callbratlon Number COT-DS4-6Y

Resultof Catbratlon; (2 Without Adjustment ) With Adjustment

Iibratign Range: 20— 40°C

Function;
Tabla 1: This equipment was connected with wet bulh probe Mode!: RP3201.2 5/N: 1XII527Y).
Dimension: Rlameter 3.3 mm. Length 170 mm,

|mmersian Begth Standard Reading JUZ, Reading Error
(mm} ra [ o
] 20064 201
80 25.053 251
&80 30043 301
80 35,033 35.1
B0 40018 400
Table 2:This was d with Globe

Dimension: Dlameter 3.3 mm. Length 205 mm.

immersion Deoth standard Reading Error Uncertalnty
(mm] 'd 851 el
10 0064 (] 0.099
110 25053 21 015
10 30.03 02 0039
11n 35.033 al 0099
110 o 02 )
Table 3: This wat e with temperature probe Modek TP3207.2 $/N; 15015498,
Dimension; Diamater 14 mm, Length 10 min.
UuC Beading Erox
a re <l
03 02 =
157 (3] 0029
300 0.0 0.05%
150 0.0 0.030
35.E £2 0 D93

; It Under Calibeation
Remark: The reported uncertainty of measurement is 0.16, based on slandard uncertainty multiplied by 2 coverage factor k=2.21
providing a level of confidence of approzimately 95%,

M EndoFCertficrE Tt IImATTG Y+

NIC

AROFATIS T LI

Cort, No.; 23PHS28
Page.: Zcof 2

Resuit of calibration:- { ) Withaut adjustmont [ * ) After adjusimenl

Pape 2 of 2 Pages

Equipment 1 Lux Maor
Manufacturer: PEAK METER
Madel : PMGB12L
Serial No.: H1ZA-D16324
10 Mo RYG_FS0530

Conditlon As-Recelved: Used (tom

Received Date: 27 Novembar 2023

Thia cenificaie may nof be reproduced other than in full,
wacept with the priar written mppraval of the haad of
Corporaie Services 3 Equipmenl Calibration and Testing Services

Callkration Date: 28 Nowsmbar 2023
Reforanca; 1 by:
Amblent Temperatare: | 23 X 2} °C
Ralative Humidity: (50 £ 150 %

Procodure used:

ondition of this lIgratl

1.Refarenca standards Instrments :

ALS L Group (Thailand) Co.Ltd.

104 Phatihanakan 40, Phatthanakan Rd.,
Khwaang Phatthanakan, Khet Suan Luang,
Bangkek 10256 Thailand

Calibration were conduzled ustng calibration proteduro No. GP-PHD based an inversa squara law techniqua,

lasirument Mode) Sarlal M Cartificals No, Duge Osty
1) Photometry & Encorder LMguide B,E m 120RG0O3 DL-0064-22 20 Jut 2025
2) High-accuracy Inpdianca Standard OL-FEL-U F-1472 TP-1028-23 14 Fob 2024

2.This result of calibralion was made on requastad at the point specified by customar,

3.Ten! Equipment : Progmmmatlo Voltege!Current Sourco { Model @

OLBIA, SN 1 16221384 ).

4.Test Equipment : llluminanca Meter [ Medel : 51002, &N : 080129 ).

5.Tha conifical is valid only Lo the Hem callbretos on date and place of calibration.
6.This Certification is tracegble & the Infarnational System of Unil maintained through:-

-Natkcral Instilule of Metrology Thailand {NIMT)

-Natkonal Instituia of Metrolegy (Thailand), NSC-ONSC Accredited No, Calipration 0144

Celibrated by :
lssus Dule:

Kival Nitaz.
30 Novombor 2023

Approved Signatory ©

[ |Phalinoa Prabpaipal
[ ] Chalchawan Khunpliuek
twfRuniawal Knamehal

1 0330105

Funstlon : [luminance Measurement Range : Autorange
Before Adjust After Adjust
Standard Value ULIC* Reading Uuc* Reading Error Uncerainty
(Ix) (%} () {ix) (2lx)
D] 0.00 0.00 0.00 -
15 . 14.79 .21 020
100 . 89.2 0.6 1.3
500 - 500 0 6.5
1000 s 1005 5 13
2000 - 2612 13 26
3000 - 3030 30 9
4000 - 4040 40 52
5000 3900 5050 50 85

Tha repered unceainty of measurement was based on a standard uncartainty mulliplied by
a coverage faclor k=2, praviding o level of confidence of approximalely 85 %

Before adjustment light source factor setting mede : L1 = 0,990
AHer adjusimont light source facter setting mede : L1 =1.284

UUC* = Unlt Under Calibratlon,

P oad

41182374



P .
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %
CORPORATE SERVICES 3; EQUIPAIENT CALIBRATION AND TESTING SERVICES 3| ¥

5344 PATTANAKARN RDAD SO! 15, SUANLUANG, SUANLUANG, BANGKOK 16250 *zﬂv

TEL 0-5717-3000-14 FAX. 0-27 13-4 KR Yo
CAUBRATION 0004

Certificate of Calibration  SenfficsisNo.: 2ePi1as

Paga: 1012
Equipmant : Lux Meter
Manutacturar: Teamars “Thls certificate may nol be repreduced cther thanin full,
) excepl with the prior writhen epproval of Lhe head of
thodal : TM-zo1L Cofprate Sorvices 3: Equipmant Callbration and Testing Sarvices,
Serlal No.: 180702430
10 Mo RYG_Fso4a7s

L REEWDBY L
Cendllion As-Recelven: Used liem i

]
Recelvod bata; 12 March 2024 | APPROVED BY "éi-_—é‘ f

Callbration Date: 14 March 2024

Rafarance: 2403-0282W5C Submitted by:

Amblent Temperature: {23 £ 2 ) °C

Relative Humldity: (0t15)% 104 Phalthenakan 40, Phatihanakan Rd.,

Khwagng Phatthanaken, Khel Suan Luang,
Bangkok 10250 Thailand

Procedurg used: Calibretion warg condutted using calibration procedure Mo, GP-PHO1 basad on inverse square law lochniqua.

ditlon of result allbratl

1.Referance standards nstruments ;

ingtrument Mode| Serlal No, Cartll o, Dug Date
1) Photomatry & Encordar Liguide 5.6 m 120RC003 DL-00B4-22 20 Jul 2025
2} Luminous intanslly standard famp OL FEL-U F-1542 TP-1030-23 08 Jun 2024

2.This resull of calibration was made on roquestad at tha paint specifiod by customar,
8.Tosl Equipmaent ; Programmabic Veltogn/Gutrent Sourca [ Model ; OLB3A, SN 1 18221384 ).
4.Tost Equipmant : lluminance Matar { Modal : 51002, SN : 080129 )
§.Tha centiicats Is voli only 1o the flom calibraled on date ang prace of callbration,
6.This Certificatin |s tmcoabla 10 tha Internalianal Syslem of Unit malntalnad Ihrough:-
~Nationel Institute of Matrology Thallard (NIMT)
~National Instilute of Metrology {Thalland), NSC-CNSG Actrodited Ko, Salibration D144

Cellaraled by:  Nival Nitag Approved Sfgnatory : Dot
fasue Dale : 18 March 2024 [ 1Phalane Prabpalpal
[ |Wanlop Larpkem
] Nuntawat Khamehal
B 0337449
Y,
A

TECHROLOGY FROMOTION ASSOCIATION (THAILAND-JAPAN)

WY TALTBTN

TEL.G-2TI2-H00-29 FAX, 037199481 CALIERATION B304

CertNo.: 23CH315
1ot2

Certificate of Calibration

Equipment : pH Moter

Manufacturer : Malller Toledo

Model Seven2Go 52

Sarial No. ; ©120171486

ID No. : RYG_FS0550

Condition As-Recaived: Used ltem

Recalved Date : 21 July 2023

Callbratlon Date : 24 July 2023

Reference : 2307-0713DSC-3

Submitted by * ALS Laboralory Group (Thalland} Co.Lid. Rayong Branch

616/10 Moo 5, T.Masnam Khu, A Pluakdaeng,
Rayong 25140, Thailand

Ambient Temperature : (25 = 25) *C

Relatlve Humidity : (50 = 15)%

Callbration Precodurs : In - house melhed ;
- CP-CHB by direct measurement with slandard
vollage callbrater and direcl measuremenl
wilh cerlifled reference malerial (CRM)

Calibratad hy ; Warakern Lemgagtrakul

Approvad by : & }

Approved Slgnalory
{ ) Malea Bulkruea
{v) Saithlp Meangmal
{ Warakom Lemgaglrakul

Issue Date ; 26 July 2023

Tht Uncertaintics are for a confldence prebability of approximately #5%

Thiv eenificpie may not he teprsduced oiher than In full, eveept w kb dhe prior uriien
Apprusat ol the fieud of Corparans Sensloes 3 : Fqipment. Culibraina wnd Tesing Servicer,

A (ON566RS

fé‘b\

K Cort No.: 24PH145

Page.: 2of 2
: Result of callbration:- { ) Without adjustment { ) After adjusimenl
- Funcilon: Iuminance Measurement Range : 200 Ix
: Standard Value LUC* Reading Errer Uncertainty
(i) {Ix) (x) (L)
a a0 0.0 -
) 20 201 0.1 0.28
s 50 50.0 0.0 0.65
100 100.0 0.0 1.3
150 150.0 0.0 20 .
190 160.0 0.0 25 ¥
Fungtion : lliuminance Measurement Ranga : 2000 Ix
Standard Value UUC* Reading Error Uncertainty
() Ux) () {£x)
200 149 -1 26
500 488 . -1 6.5
1000 1000 0 13
1500 150 1 20
1800 1901 1 25
Function : Nluminence Meesurement Range : 20000 Ix
k) (1%} (i) (Ix)
2000 1990 -10 26
3000 3000 0 39
4000 4000 a 52
5000 5000 0 €5

The reporied uncerainty of measurement was based on 2 slandard uncertainty multipliod by

a covarage faclor k=2, providing a level of confidence of approximzlely 95 %

WUC* = Unlt Under Calibratisr.

-0Do-
a 1206570
Cart. No.:  23CH815
Pague.: 20f2
Condltlon of 1hls callbration result
1. Refarence Slandard Instrumenl ;-
Instryment SeralNo. 19 No. Cert. No, Due Date
1) Document Process Calibralor 54030049 130RC116 2262789 24 Aug 2023
This certificalion s 1raceabls io the Internalicnal System of Unit malntalned throtghi-
- Tachnclegy Promotion Asseciatien {Thaitand - Japan)
2. Certified Reft Material: :The resulls are to Sl through CPA chem Lid.,
ANS[-ASQ Nalional Accreditation Beard, Accraditad No. AR-1835
Buffer Selution Manufacturer Lot No. Exp. data
pH 4.008 CPA chem 883832 28 Dec 2024
PH 6956 CPA chem 853833 28 Dec 2023
pH 10.010 CPA chem 853835 28 Dec 2023
3. This cerlificata la valld only to the ilem callbrated on dale and placo of cafibration.
Calibration Results
Function : mV Measurement
Parforming standard curve by Fluks at pH (4,7,10)
Namiaal Standard Uncertainty of Caverage
Unit Under Valug Voltage | Actual Reading Measurement factor
Calibration Input s X
pH mv my pH 1 !
pH Matar 4,00 177.48 177 4.00 [13:1:] 2.00
SIN.: C129171496 T.00 o 0 7.00 0.58 2,00
10.00 -177.48 =177 10.00 0.58 2.00
Fungtion : pH Measurement
Performing three buffers standard curve by using buffer nominal pH {4,7,10)
Unt Under Standard pH Actual pH [Actual mv|  Uncertainty of Coverage
Calibration Buffer Salutien Rezding | Reading | pH mensurement factor
(mv}) 3] K
pH  Eleclrode 4008 4.0 185 0.c078 2,00
SIN.: 3184175 6586 6.99 12 Q.01 2,00
10.010 10.01 ~166 0,0095 2.00

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

-alo-

Sk

a 1172154



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND. JAPAN)
CORPORATE SERVICES 3 EQUITSIENT CALIDRATION AND TESTING SERVICES %25y
3344 PATTANAKARN ROAD SGF 18, SUANLUANG, SUAKLUARG BANGKOK 10250 e

TEL 27730000 3% FAX (RITIS.0404

St

whi-TmmarTn
CALRATION 000k

Gerl. No.: 23LM126
Page.: 1of 2

Certificate of Calibration

Equipment :
Manufacturor ¢
Model

Sarial No. ¢

1D Na.:

Submitted by :

Locatien @

Received Order !
Calibrated Date :
Arnbient Temperature ;
Relative Humldity :

AC Line Voltage

Callbrated by :

Approved by ©

{ )Pomihippa Tamayakul
{ )Malea Butkruea

v Suwlt Imjal

Issue Date ;

The Unceriaintics are foe a,

pB Mater wilh Sansor
Metler Toledo
SevenzGo 52
C123171406
RYG_FS0550

ALS Laboralory Group [Thailand) Co,.Ltd,
Rayong Branch

816110 Moo 5 T, Masnam Khu, A Fluzkdaang,
Rayong 21140 Thailand

TPA On Slie Calibration Laberatory

25 July 2023
27 July 2022
(26210)*C
(50£30)%
(20:22)Y

Preacha Hiahib

4

Approved Signatory

31 July 2023

probubility uf spy y 955

“Thin gerifisne riay not be reprsduced ier Man i Bl et it e priae wiinien
Apesall she head ol Coepargte S foes 3

LyurprienL C3LBLalon 40d Testing Se foew,

A NNRARIY

&
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JATAN) ﬂ’:{\—j\}é'/ ﬂ/{%

CORIYIRATE SERVICES 3: EQUIPMENT CALINHATION AND TESTING SERVICFS I Ik (Blly.
5244 PATTANAKARN ROALY SO 18, SUANLUANG, SUANLUAND, IANGKCK 10280 77500 .
TEL 0-2717-3000-14 FAX, D-2715-8424 AT Emaraires

CALRRATION 03

Certificate of Calibration Cenlficate No.: 2083024

Pagn; 102
Equipment : pH Matar
Manufscturer: Mettier Telodo Thia certficala may not be neproduced othar then n ful,
Excapl with (he prior wiitten approval of Ihe head of
Model : SevenExcalisnca Corporato Sorvicos 3: Equipmant Gailbration and Testing Services,
Sarlal No.: BB34201445
10 No.: RYG_ENO152

Condition As-Recalved: Used ltem
Recrived Date: 08 December 2023

Culibratlon Date: 14 December 2023

Reforonce: 2312-0155D5C Sutmitted by;  ALS Labortory Group (Thailand) Co.L1d. Rayong Branch
Amblsnt Temperature: (23 £ 2 ) °C ' ‘
(50 £ 10)% 616/10 Moz 5, T.Maonom Kne, A.Pluakdaeng,

Rayong 21140, Thalland

Rolative Humidity:

Proceduro used: Calibratlon weto conducled uslng calibmtion procodyure MNa. CP-E17 acconding to EURAMET cg-15.

Congitlon of thix regult of calibration
1.Refnrenca slandards instrumants. @

Instruegnt Mode] Sarlal No, Certificals No. Bus Date.
1) Multi-Produst Calibrator 55024 2435802 EE-0041-23 26 Apr 2024

2.This resuit of callbmtion wis Mado & nkquastod al ho point spocifisd by cusiomer,

3.Tha certlficate is valid anly to tha item calibrated on date and place of calibration.

4 This Gertificalion is traceable & Lho [nlemational Syslom of Unit maintained Lhrough-
-National Inslilta of Matrology Thalland (NIMT)

REVIEW BY MBM‘Jr

LPERGVED BY W

“4ZXT CAL DATE _1{e|!5-,

¥i EaY ad
{ 1Phafinea Prabpalpal

{w{Nuntawat Khamchai

| ] Pongsagom Boonyspom

by
Issue Date 15 Dacember 2023

» 0331106

:Equlpmam: PH Motar with Sensor
‘Conditlon As-Recelved :  Used liem
- "Rofarence ! 2307-071305C4

Cort, Noi 23LM126
Page.: 20f 2

* Procadure Used i

Catibrallon were conducted using Inhouse calibration procedura CP-GTO1 according to comparison with

. Indusidal Plalinum Resistance Thermometer [ IPRT ) intc Temperatura Balh.

The temperatura scale used was based on [TS-80.
Conditlon of this result of callbration
1. Ralerence standard Ingtrument:-

" Instrument Serlal No, Cert No, Trateable Duo Date
. 1) Digital Thermometer 2188080 2211285 TPA 21 Ocl 2023

‘2. This certificato 15 valid only ko tha llam calibraled on dale and place of calibration,
3, This carification is traceabls ta the Intamalional System of Unit.

Remark: TPA : Technology Fromotion Association { Thailand « Japan )
Result of Calibration :« () Without Adjustment
Function ; Temperature measuramant.

This Instrument was connecled with lemperature sensor, S/N.: 3184175

Calibratlon} Immersion Standard uuge Error Uncortaln Coveraga
Polnt Depth Temperature Reading i Lncerainty, Factor
() { mm ) ("3 (¢ {cy (£'C) L3
250 100 26.007 253 0.293 0.16 2.00
30.0 100 30.004 30.4 0.396 0.16 2.00
400 100 40.005 40.4 0.395 0,16 2.00
50.0 100 50.008 50.4 0.391 0.1 2,00

UUC* : Unit Under Calibratlon

The reperted uncerfainty of measurement was based on a standard uncertainty mullipied by a
caverage faclor k, providing a level of confidence of approximslely 85 %.

-p00-

S

a 1159514

Cort. No.: 2383624

Page.: 20l 2
Result of calibration :- (*) Withoul adjustmenl () After adjusimen!
Function: DC voltage measurement Renge: 2000 my
Standard Value UUCT Reading Error Uncentainty
{mv) (mv) (mv) (tpv})
-200.0000 ~109.9 041 E8
-150.0000 -150.0 0.0 €5
~100,0000 «100.0 0.0 63
-50.6000 -50.0 0.0 61
0.0000 oo 0.0 58
50.0000 500 00 . B
100.0000 100.9 0.0 63
150.0000 1500 00 . B
200.0000 189,98 -0.1 68

The reported uncertalnty of measurement was based on 2 slandard uncertainty multiptied by a coverage
faclor k=2, providing a lavol ol conlidence of approximately 85 %

UUC*= Unlt Undar Calibration.

000-

e

21193422
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) M
CORPORATERERYICES X RQUIFMENT CALIDRATION ANU TESTING SERVICES
SHA PATTANAKARN ROAD 501 IR, SUAKLUANG, SUANLUANG BANGKOK 10250 bt
TEL. 0-2717-3000-29  FAX. 0-1719.6434

s

NBCTmINSINEIS
GALISNATION 000

CertNe.: 23CH15T4
Pages  10f3

Certificate of Calibration

Equipmant : pH Mater
Manufacturer ; Mettler Toledo
Model 2 SevenExcallence
SarialNa. ! BB34291445

0 Na, RYG_ENOQ1EZ
Condltlon As-Recelved: Used Itam

Recalved Date : 08 Decamber 2022

Calibration Date 15 Decembar 2022

Reference @ 2312-0151D$C-3

Submitted by : ALS$ Leboratory Group (Theiland) Co.,Lid. Rayong Branch
816/10 Moa 5, T.Maenam Khu, APluskdaang,
Rayong 21149, Thalland

Amblent Temperature : (25 ¢ 2.5) *C

Relative Humidity : (50 & 18) %

Cellbration Procedure ; n - houss mathed

= CP:CH5 by direcl measuremant with slandard
vollage calibrator and direct measurement wilth
certifisd referance matenal {CRM)

~ CP-GHB by eomparison with slandard thermomeler

Callbrated by = Warakorn Lemigagtraku!

Approved by :

Approved Signalory
{ }Sslhp Meangmai
{ )Warakem Lerngagtrakul

{ ¥ Ponpan Faipim
Issue Date : 19 Docember 2023
The Uncertaindics are fer a eonfid p ity of nppr Y55

“Fhis cerificate may ot be ropandscesd aher
AdMavl of the bead of Crepomste Sent lexs 1 Luirossr Calibration and Teang Scrbcet.

1 it full, except w i e priod Wratiem

A 0061636

Cert.No,: 23CH1574
Page: 3of3
Calibration Results
Function : pH Meacuremant

Parforming three buffers standard curve by using butiar nominal pH (4,7,10
Unlt Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Catibratlon Buffer Salutl ] Reading |pH t| factor
(mv) () L
pH Electrode 4.008 4.013 184.1 0.0045 2.00
SiN. 3225388 6986 6.093 8.7 0.0084 2.00
9.507 10.002 -164.7 0.0088 2.1
Functlan ; Temparature Measurement
(*) Without adjustment
This equipment was cennected with Temperature Probo;
- Modal : InLab®Expart Pre-1SM M
- Seilal No. : 3225368
Dimansion of probs;
- Langth : 4120 mm
- Diameler ; 12 mim
- Imenerslon Depth © 100 mm
Calibration Standard uuc* Error Uncertalnty of | Coverage
Potnt Temparsture Reading measurement factor
ey (cy ey {*C) {2°C} K
25.0 25.003 243 -0.703 013 2.00

Remark : - UUC® = Unit Undar Gallbration

The reperied uncerialnty of measurement was basaed on a slandard uncertainty multipliad by a coverags
faclor k, providing a level of confidence of approximately 85 %.

~00o-

a 1193851

Gondition of this callbration result
1. Reference Standard Instrument  : -
Instrument

2) Ref. Standard Themnemelar

Serial Ro. B No.
4} Documenl Process Cailbrator 54030048  130RG116
4982054 110RCO44 231908

Cert.Mo.: 23CH1574
Page.: 2of3 "

Cart No, Dug Data
23E2802 27 Aug 2024
26 July 202¢

Thla certification is traceable to the Intemetionsal System of Unlt malntained throughts
+ Technclegy Promotion Asseeiation (Thalland-Japan}

2. Certified il :The 1t

results are treceable 16 8! thraugh CPA chem Ltd.,

ANSI-ASG Nabonst Accrodilation Board, Accredited Na, AR-1835

Buffer Solution Manufacturer
PH 4.008 CPA them
pH 6.896 CPA chem
pH 8.887 CPA chem

3. This carlificate is valid enly to tha item celibrated on

Calibration Results
Funetion sV Measurement

Lot No. Exp. date

913598 14 July 2025
931959 01 Oct 2024
840108 02 Nov 2024

date and place of callbration.

Pearforming curve by Fluke at pH (4,7, 10) '
Nominal Standard Uncertalnty of Coverage
Unlt Under Value Voltage Actual Reading Measuremant factor
Callbrat! Input
W
pH myv mV oH (am¥) k
pH Meler 4.000 17748 1773 4000 0.058 200
S/N.: B834201445 7.000 0.00 -0.1 7.000 0.058 200
10.000 ~177.45 -177.5 10.000 0.058 2.00

Sartorlus (Thalland) Co., Lid.
128 Rama & Roat, Husykwang, Hoavkoang, Bangkok 10319
Tl +58 2044 83¢1-4 , s-mak wnrviow thalandQsariorus. com

Medel Number:  MSEZ248-100-DU

Descyiption Analytical Balance
Serial Number: 0028207038

10 Ne.t RYG_ENQID2

& : Saroriuy

Custorter Name : ALS Laboratory Group (Thailand} Co.,Ltd.

a 1183852

Syl IRIOUS

12018

CALIERARIOHN DA2E

Cerlificata No.: 24/

Issued Date:  Friday, February 23, 2024
Rel No.: 226196

Page No.: 1062

{Rayong Branch)

E18/10 Moo 5 T.Maanatn Khu, A Pluak Daeng, Ra

21140, Thalland.

Calibrated Place : ALS Laboraiory Groy

alland) Co, Lid.(Bafance Rporm

&16/40 Moo 5T.Maenam Khu, A.Pluskdaeng, Reysng 21140, Thalland.

Calibrated By : Mr.Chanchal Inthena

Ealbrall

Calibration Date : Thursdny, February 22, 2024

Molrofagice! data !

Capacity 220 g Readsbliity: 0.0001

Reasons for cafibration
[ MewInstallztion [ Senite/ Repalred  [5] Re<callbration/ Malneenance

Procedure N, ; This catibralion was conducted by

Using in-house callbeation procedure number (WI-003)
Based on UKAS LAS 14:201%

Ambienis Conditions:

a Temparature : 242 * 50°C
Hurnfdlty : E70%RH  + _10.0%RH
Pressura ES

Egqulpment Condition; 1 Good Opente T Far

Measurement Method

UKAS Publication Ref :Lab 14

slated is the

wirizh Is obtatned from the slandard uncartzinly muttiplied by tha

Tha
caverage r:clor (k=2) to provide 4 level of confidence of approximately 85%. Itis dalarm!ned In eccordance with the Guids te

In 1t (GUM). The eallbretion
realise the unJl o totha
Sartorius Meirologlcal Spacifications,

Traceabllify:

i 10 National Standards, which

ional Standard System of Units (Su Regort of Tolerance came fom Inslor

ITraceahilLy |Cek'rﬁ:ale No,

Mode! Number Due Dala

YCS5011.5622-00 TGS M2308497S 23-Aug-2025

MHE-3828D p_Lulron MHE.36250 DKSH £18231845 23-Aug2024
l

This cenificate relate and apaly this equipmant onty.

“This cerlificata may not be mpredyead other than [n full except with
the prist writien approval of #he Verlfication Operation Division
Ssriofivy {Thalland) Co, Lid,

SOP FM 33 02 Febeuary 2022

Qs

e+

Mr.chenchal Intrhana{Technical Manager)




TECHNOLOGY PROMOTION ASSOCGIATION (THAILAND-JAPAN) Im A
i

Sartorius (Thailand) Co., Ltd.

125 Rama 9 Road, Huaykwang, Husykwang, Bargkok 10310 Q
Tek: +66 2649 8361-6 Fax: 486 2643-6367, e-mail: service.thalland @sartedus.com - A?.I-‘ ’? I bg CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES S
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Gl W ..
~ Y Q«_,FQJ TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0908
\
FINHIGCENE of catibrati
SIMINCANE: of calibration
Model Number:  MSE224S-1 i : i H H Cert. No.: 24TME32
I MsEgzésiooy Certficate No.: 24BCl00S0 Certificate of Calibration Fatis 15
Description : Analytical Balance Issued Date:  Friday, February 23, 2024
Serfal Number: 0026207038 Reference No. : 229156
ID Ne. : —
RYG END002 Equipment : Hot AirOven | ey ﬂﬂlﬂtﬂ/ﬁ
irer i Page No. : 20f2 B )
Calibration Results : Without Adjustment MO Memyrell 0 st
. APPROVED BY BT
R tabili == = Model : UFE 500
epeatability Eccentricity (Off-center loading error)
il is the ability of a weighing I ; Serial No. : G511.1572
under constant test condifons when the samp foad within serios It placed oad, L. m:m“ﬂ" capaciy, pum;,,m,,,'. NEXT CAL DATE 2170005
repeateclly on the weighing pan n the ¢ama manner. The. isusedto e of ighing o four sddiional
exprass reproducioifty quantiatively. |measurement peintz { pastsans desasd accorsing 1o o 7, 1D Ne. : RYG_ENDO10
Nominal Value : (Low Load) 20:0000: 198.9993 Nominal value : 100 g Submitted by : ALS Laboratory Group (Thalland) Co,,Ltd. (Rayong Branch)
0 g 20,9006 200.0000  |Tolerance 0.0004 9 616/10 Moo 5 T. Maenam Khu,
Tolerance 20,0001 200.0000 A. Pluakdaeng,
0.0001 g 20.0000 199.9999 Difference Rayong 21140 Thalland
20.0001 200,0000 1 = Locatlon Oven Room
Nominal Value : (High Load) 19.9598 200.0000 2 | -0.0001
200 g 20.0000 200.0000 3 | -p.o001 Recelved Order : 21 March 2024
— [20.0000 | 199.9985 . 2 o000 Calibration Date : 21 March 2024
o
00001 g 19.9998 2000001 T 5 -o.0001 Amblent Temperature : (26+10)°C
15,9995 200.0000 9 1 Relative Humidity : (50%30)%
Standard Deviation 0.00007 0.00008 Calibrated by : Man Pattanapongpaiboon
Linearity £§£ ) f
als i ;
- Descrivos of the curve of from the knesr sioge. Approved by : 2
Tolerance DAQDDZ g Approved Signatory
Nominal Value Conventicnal Mass Value : Displayad Value Daviation Uncertainty { ) Pomthippa Tameyakyl
| () Unnopphol Harachal
(g) @ | [t @ ) ) Suwit Imjai
0.01 0.0100 { 0.0100 | 0.0000 0.00018
0.05 0.0500 0.0500 0.0000 0.00018
0.1 0.1000 0.1000 0.0000 0.00018
0.5 .5000 0.5000 00000 7.00018 bexia: Dt 22 March 2024
1.0000 ~1.0000 0.0000 0.00018
5 5.0900 5.0000 0.0000 0.00018
10 10.0000 10.0000 0.0000 0.0001B
20 20.0000 20.0000 0.0000 0.00024
L 50 50.0000 49,9998 -0.0001 0.00019 The Uncertainties are for a probability of y 95%
100 ] 100.0000 100.0000 0.0000 €.00023 “This certificate may ol be repraduced other than n ull, excepl with the prior writien
200 200.0000 199.9559 ~0,0001 0.00032 Approval of the head of Corporate Services 3 . Equipment Calibration and Tesling Services.
End of Report.
SOP FM 33 03 Fabruary 2022
Equipment : Hat Air Oven Cert. No.: 24TMG32 Equipment : Hot Air Oven Cert. No.: 24TMG632
Condition As-Received :  Used Item Page: 20of3 Condition As-Recelved : Used ltem Page: 30of3
Reference : 2403-05630C-1 Reference : 2403-05630C-1
Procedure Used :- Result of Calibration :- (") Without Adjustment
Calibration were conducted using calibration procedure CP-OT02 accerding to direct measurement Function of UUC* Temperature Source
methed with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and Fresh air setting : Close
Thermocouple Type T. Calibration| Uuc* | uuc* Temperature Temperature | Overall [Coveragel
The temperature scale used was based on ITS-90. Point | Setting |Reading|  stabllity uniformity  [Variation| Factor
Condition of this result of calibration (°c) eyl (e (£°C) (*c}) ('c) K
1-Raferanca stardard instument- 1040 | 1040 | 1040 0.051 059 0e2 | 2
Instrument Serlal No. Cert. No. Traceable Due Date 1800 7800 | 180.0 RE T3 17 B
1) Data Acquisition MYS57013711 23LM118 TPA 11 Jul 2024 -
2. This certficate is valld only 1o the item calibrated on date and place of calibration. Calisratien Msaslired :‘"':PI""“" (e
3. This certfication Is fraceable to the Interational System of Unt. hemt Eetiion g
Remark : TPA : Technology Promotion Association ( Thailand - Japan ) (763 1 2 3 4 5 L] Li L] 9 {ret.) (£C)
Resultof Callbration == (*) Without Adjustment 104.0 |103.621]103.786] 103.757 | 103.758| 103.950] 103.817 104.213[ 103.672[ 103.673] 0.42
Function of UUC" - Temperature Source 180.0 179.614|179.270{179.145| 179.599 | 180.001 | 180.423| 180.293| 180.629| 179.429 11
Fresh air setting : Close Environment during calibration Average* : The average of 30 values in each position,
Beginning Finished Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
27 27 Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
‘{z i REL.Humid. ( % ) 57 59 temperature at the reference location which are observed at the same time or at as close an observation time as
|AC Supply ( Volt ) 222 224 possible to determine the temperature pattern or homogenelty within the chamber under steady-state conditions.
? g Overall Variation : The Difference of the maximum and minimum measured temperatures throughout cbservation.
2 et Ref. Std. ID No.: @ uuc* ; Unit Under Calibration
H ‘g PHiz a Calibration Point Note : The reported uncertainty of measurement was included stability and excluded uniformity .
; 7 Position : (180)°C (104)°C The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
i gt (=] factor k, providing a level of confidence of approximately 95 %.
< D/2
2 Zb 1 18-18TC-01 | 18-18RTD-01
_.T“.. 2 18-18TC-02 | 16-18RTD-02 -000-
3 18-18TC-03 | 18-18RTD-03
4 18-18TC-04 | 18-18RTD-04
Probe Installation Details : Dimension of Chamber : 5 16-16TC-05 | 16-18RTD-05
o 50 om D= 0.40 - 6 18-18TC-06 | 23-18RTD-06
b= 50 em W= 0.56 i 7 18-18TC-07 | 18-18RTD-07
U o iz, ] 18-18TC-08 | 22-18RTD-08
Capacity = 0.11 m? 9 (ref.) 18-18TC-09 | 18-18RTD-09




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORTORATE SERVICES 3 : EQUIPMENT CALIDRATHIN AND TESTING SERVICES

3244 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BEANGKOK 10250
TEL. (-2717-3000 FAX. 0-2719-2484

CartNo.: 23TW168

Page: 1of 2

Certificate of Testing

Equipment i
Manufacturer !
Model

Sarial No. ¢

1D No, =
Received Date :
Test Date :
Reference :

Submitted by

Laboratory Condltion :

Test Procedure !

Tested by :

Approved by @

{ ales Bulkriea
{) Salthlp Meangmal
{ ) Warakomn Lemgagtrakul

lssue Date :

DO Meter
s i
REVIEW BY
5000115V
15E102786 APFROVED BY p
o

sroanare 488

RYG_ENQO32
21 July 2023
24 July 2023
2307-0713D5C1 |

ALS Laboratery Group {Thailand} Co.,Ltd.
Rayong Branch

618110 Moo 5, T.Maenam Khu, A.Pluskdasng,
Rayong 21140, Thalland

Temperatura (251 5)°C

Humidity  (50£20) %

I - housa mathod @ GP-GHY

by Comparlson Technlque with Azide Modificallon Method

Walalak Sirithean

S

Approved Signatory

26 July 2023

Candition of this result of calibration

1. Reference Standard Inslruments -

Cert.No.: 23TW1EE
Pager20f2

Thie certification is traceable to the Intemalional System of Unlt through the reference standards

y of Celibration Center, T 9y Promotion iation (Thalland-Japan).
Instruments Serlal No, (D No. Certificate No. Due Date
1) Burette - 1308U10 23CG1172 22 Mar 2025
2) Balance 1426142754 140RCO04 22MM50 20 Sep 2023
2. Standard Material :- .
Material Manufacturer LotNa. Assay -
Scdium Thiosulfate pentahydrate Merck AMIT7E3316 100.2%
Result : Dissalved Dxygen Meter Adjustment With Alr1C0 %
Dissolvad Oxygen Probe No.: 16E100484
~Titratlon Mathad DO Meter
. Standard Daviation
{Axide ModIflcation Method) Reading
(mgiL} {maiL) (mgiL)
818 817 0.0055

Thls repert was cerilfied only for the instrument wa tesled It is allowable to use for sludy
tho system efficiency, The enviranmental impact contral and present to orgenizslicn It may concemad
Intsnd te use for advertising and refarral purpese is prohibiled. This report may not be repraducod
cther in fullwithout written approval ol the laboralory

S

a 1172155

-o0o=
Equlpment : DO Mater with Sensor Cert. No.: 23LM125
'Condluon As-Recelved :  Used ltem Page.: Zof 2
"Reference 2307-0713DSC-2
Frocedure Used -
Calibration were conducled using In-house cali 1 cP-oT ta comparison with
Fiatinum Tl { IPRT ) inta Temparature Bath.

The temperature scale used was based on ITS-90.
Condition of thiz result of calibratich
1, Refarence slandard instrument:-

5 0320211
S s
TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)
CORMIRATESTRVICES X FQUIFMENT CALINRATION aNTTESTING SPRVICES g Z2oeld
3444 PATTANAK ARN ROAD 501 1%, SUARLUANGL SUANLUANG BANGEOK 10250 b i
TEL.A2717-3000-25  FAX 027100380 CALIBRATOM 0001
Cert. No.: 231LM125
Page.: Y of 2
N . .
Certificate of Calibration
Equipment : DO Meler wilh Sensor
Manufactarer ; s
Medel ! 5000-115v "
Serlal No. : 15102795 . '
IE No. @ RYG_ENOG3Z

Submitted by :

ALS Laboralory Group (Thaland) Ca.,Lid.
Rayong Branch

E16/10 Moo 5 T. Meenam Khu, A. Pluakdaeng,
Rayang 21140 Thaitand

Location : TPA On Sile Callbration Laboralory
Received Order: 25 July 2023

Geallbrated Date ; 27 July 2023

Amblent Temperature (26110)'C

Refative Humidity : {50 £30)%

AC Line Vollage : {(220:22)V

Calibrated by : Preacha Hiahib

Approved by *

[ )Pomilhippa Temsyakul
{ )Melee Butkrues

L7 ) Suwil Imjal

Issue Data :

bl

Approved Slgnalory

31 July 2023

Tht Uncertaletios are for a

p y of wppr 95

Tim e

iz ok b teproduvend llies Lian in Fafl, exeep! with tle pivr waiteen

Apprue shad the head of Cevrpoante benices X : Kquipment Calibration sk Tesling Servies,

A 0053616

Instrument Setlal No, Cert. No, Traceahls Dusg Date
1) Digltal Thermometer 2188080 2211285 TPA 21 Oel 2023
2. This certificata ie velid only to Ihe Item calibrated on date and place of callbrallon,
4. This cedtification is traceable 1o the Inlemational System af Linit. R
Remark: TPA: Technolegy Fromolion Asscclalion { Thalland - Japan )
Result of Catibralicn = () Wilhout Ad)ustment
Function ; Temperature measurement, -
This I was connecled with _temparature sensor, S/N.: 1228475367
Calibration| Immersion &tandard uuce Error Uncertaln Coverags
Point Depth Temperature Reading I Encertalnty Facter
(¢ {rom ) (°C) (c) e {£C) L]
20.00 100 20.011 19.81 -0.101 * .95 2.00

ULIC* : Unit Under Caftoration

The reporied uncerlalnty of measurerment was based on a slandard uncertainty mulliplied by a
cavarage faclor &, providing a lavel of confidence of approximalely 95 %.

~00a-

44

4 1158515
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TECHNOQLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m
CORIORATE SERVICES ; EQUIPMENT CALTURATION AND TESTING SEXVICES f,//_’ﬂ\'\“\r
SHA PATTANAKARN ROAD S50 18, SUANLUARS, SUANLUARG BANGROK [0730 g

NIG-TOLTIIIT02E
TEL.O2T1T300029  FAX 0311908

Cert No.t 23TM962

Page: 10f3
Certificate of Calibration
Equipment : Low Temp. Incubaler
Manufacturer : Mammert A BY ]Y_BW(

Modal ; {PRT5C APPROVED BY ? -
Sorial No. : V18.0084 NET AL DATE galm li‘f
I No. : RYG_ENO15 ’
Submitted by ; ALS Laboratory Group (Thefland) Co.,Uid.

(Rayeng Branch)

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

Location ; 80D Room

Recoived Order : 29 May 2023

Calibration Date : 29 May 2023

Ambiont Tomporature : (26:103°C

Ralative Humidity : (50£30)%

Callbrated by : Man Pattanapongpaiboon

Approved by : gM

Approved Sigralory

{ ) Pomthippa Tameyakul
{ ) Males Butkruea
{71 Suwit Imjai

Issue Date : T June 2023

The Uncertainties ure for n confidence probabiity of approximately 95%

Thas wertif.ale may nes be erpradusnd oeher ha 18 ull, ExcepL witk the prse  Rrien

Appeosal ol ihe head of Coraatate Sensines 3+ Boquipimesn Calilwstios amd Tenting Sem e,
A 0054367

Equipmant : Low Temp. Insubator Cart. No.: 23TM982
Conditlon As-Recelved © Used ltem Page: 3013
Reference 2305-08580C-2
Result of Callbration :- (") Without Adjusiment
Function of UUC* : Temperalure Source
Fresh air seiting ;. Closa
Calibratlon | WUG' | UUC™ | Temperatura Tomperaturo | Overali |Coverag

Point Sctting | Reading stabflity unlformity  |variatien| Facter

('G) ey ] (c) (°C) the) (cy k

200 20.0 20.0 0.018 a.12 1.0 2
Callbratioa Measured Temperature { *C )

Uncertainty

Paint Pasltion R

{*¢) i [ 2 [ 3 [ 4 1T 5 T & [ 7 [ B Jorrew]| (+c)

200 [ 19547 [ 15.780 [ 19.487 | 19.529 | 19.408 | 20.139 | 20.112 | z0406 | z0.116 | 030

Averaga® : The average of 30 values in each position,

Temperature stability : One-hall of the greatest maximum diffsrence of measured lemperalure at any one sensor.
Temperature unlformity : The maximum it of lemp &l any sonsors and the measured
temperalure at the reference leeation which are observed at the same tima or al as close an observation ime as
possible to determine the p ¢ pattem or within the chamber under steady-stale conditions.
Overall Varlation : Tho Difference of the maximum and minlmum d throughout .
UUE* 3, Unil Urider Calibralion

Note @ The reperied unceriainty of measurement was ncluded stability and excluded uniformity .

The reperled uncerialaty of measwrement was based on & standard uncerlainty multiplied by a coverage
Taclor k. providing a 'eve! of confidence of approximately 95 %.

-o0g-

t

a 1165122
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Equipment : Low Temp. Incubator Cert. No,: 23TMB52
Gondition As-Recaived :  Used ltem Page: 2¢f3
Referencs ! 2305-08880C-2

Procedure Used -
Galibrallon were canducted using calibration protedure CP-OTO2 accerding lo direct measurement
method wilh Data Acquisition whith cenneeted with Resistange Temperature Detector ( RTD ),
Tha temperalure scale used was based on ITS-50.
Condition of this result of callbration
1. Referonco slandard nstument:-

Instrumant Model Sarial No. Cart. Na, Ousp Date
1] Data Aequisition 345724, MYS7013711 22LM53 02 Jul 2023
2. This centificale [s valid only te tha item calibraled on date and place of calibrallon.
3. This certificalion Is traceable 1o the International Systam of Unit. N
Result of Calibration :- {* ) Without Adjustmaont
Function of ULC® : Temperature Source hd
Fresh air setting : Close Emﬂronmenl during calibration
i T Beginning Finished
Temp. (°C) 23 23
{REL.Humid. { %) 54 56
’-‘(2 2 [AC Supply { Valt } 223 222
: ;
! 5 = Positlon : ‘:;’INT:?.
H 3 Hi2 —
¢ i 8 -~ 1 [mteRiDo
g _ 2 _ | 1B18RTOC2
W, Qe / T 8 |esRTHOI
=+ 4 18- 1ERTD-D4
W 5 18-1BRTE-05
& _ _}18-18RTD-10
Ty 1B-18RTD-O7
Probe Installation Cetails : Dimension of Chamber : & | 2218RTD-0B
&= 10 em b= 050 m 5irel) | 18-1BRTD-09
b= 10 em W= W0 m
c= 0m om H= 1.2 m

Capaclly = 0.75 m*

g

a 1165130

TECHNOLOGY PROMOTION ASSOCIATION {THAILAND-JAPAN)

CORPDRATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %

5344 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKGK 10250 At VA SR
TELI-2717-3000-29 FAX.0-2719-3484 CaLimnaTON o8

Cert. Ho.: 24TMG34
Paga: jord

Certificate of Calibration

Equipmant ; HOLAIrGven | | evirw v %’ta/f”
Manufacturer ! Memmert p ;

APPROVED BY

Modal ; UF 110
8etal No. B423,0853
NEXT CAL DATE... 21/03/25
1B No. RYG_EN0212
Submittod by : ALS Leboralory Group (Thailand) Co.,Lid. {Rayong Branch)

818/10 Moo 5 T, Masnam Khu,
A. Pluakdaeng,
Rayong 21140 Thailand

Locatlon Oven Room

Recalved Order : 21 March 2024

Callbration Date ; 21 - 22 March 2024

Amblsnt Temperature ! (26210)°C

Relativa Humidity : {50230)%

Callbrated by : Man Pattanapongpalboon

Approved by ! $M
Approved Signatory

{ ) Pomthippa Tameyakul
{ ) Unnepphot Harachal
) Suwit imjal

Issue Date @ 23 March 2024

Thu Uncsrialntiss ara for a confldance probabllity of appreximataly 5%

el This oartifcuts tay hot bo than ia tull, ixcapt with tha poor wiittan
- S Appraval of 1he head cl Cerporale Services J : Equipmant Callbration and Tasting Services.




Equipment: Hot Air Cven Cert. No.1 24TM6E34
Caondition As-Recelvad:  Usad kem Page: 2of 3
Reference : 24030563003
Procadure UWsad :-

o] were using procedure CP-OTO2 according ta direct measurement
method with Data Acquisition which d with Temperature Detector ( RTD ) and
Thermocoupls Type T.

The temperature scala used was based on ITS-90.
Condltlon of this result of callbration
1. Referance standard Instrument:-

Instrument
1) Data Acquisition

Setial No, Cott, No. Traceable Dus Date
MY57013711  23LM115 TPA 11 Jui 2024

2. This certificate ls valid only to the tem calibrated on dale and place of callbration.
3. This certification |5 traceable to the International System of Unit.
Remark: TPA : Technology Promotion Assaclation { Thalland = Japan )

Result of Callbration ;=
Functicn of HUC" ;

(") Wihout Adjustment
Temperalure Source

Fresh alr satting ! Closa Envlrcnmant during callbratlon
IE Baglnoing | Finishad
Temp. { °C) 27 27
i . RELHumid. { % } 59 59
AC Supply { Vol ) 224 223
& o
! g Ref, 3td, ID No.: @
H s ?n—uz 3 Callbzation Polnt
Tz Position:| (180)*¢ {104y
W e AT /
L g 1 1 16-18TC-01_| 18-1BRTD-01
- 5 2 18-1BTC-02 { 18-18RT0-02
3 18-1BTC-03 | 18-18RTD-02
4 18-18TC-04 | 18-18RTD-04
Prabe Installation Detalls = Dj 1on af CF . 5 18-18TC-05_{ 18-1BRTC-C5
a= 50 om De 040 m 5 18-18TC-06 | 23-18RTC-06
b= 50 m - 056 m 7| 18187007 | 18-18RTR-07
c= 50 em = 048 m [ 18-18TC08 | 22-1BRTD-08
Capacity = 041 5 (ref.) | 18-18TC-09 | 1B-1BRTD.08

Equipmant : Het Alr Oven Cart. No.: 24TME34
Condltlon As-Recelved Used ltem Page: Jaf 2
Reference : 2403.05630C-3
Result of Callbration i (") Without Adjustmant
Funchion of UUG* ; Temperatura Salrce
Frash alr satting : Close
Callbration| wvuc* | vuce Temparature Temperatura | Qverall |Coverag
Polnt Switing |Reading stabllity unlformity  |Vatlation| Factor
(%¢) (¢ | ey (£'C) (°c) ('e) L]
104.0 104.0 | 104.0 0.065 0.52 0.80 2
180.0 180.0 | 180.0 2.20 12 20 2
Callbratlon Moasurad Temparatura ( *C } Uncertainty
Palnt Posltlon
{°cy 1 2 3 4 5 § 7 B |e(rety]| (+'CH
104.0 | 104.169| 103.506 | 193.898| $03.712| 103.772] 103.730| 104,289 103.805 | 103.798 0.42
180.0  |180.701( 179.239] 178,935| 175,998 | 180.127| 160.138 180.895 [ 179.313| 160.211 11
Average” ; The averaga of 30 values in each posilion,
Temparatura stabllily : One-half of tha greatest difterence of d = Ite at any one Sensar,

Temparatura unliormity : The maximum difference of measured temparatures at any sensors and the measured
temperature at the refarence location which are ebserved at the same tima or at as close an observation time as
possible to determine the tempaerature pattern or homogenelty within the chamber under steady-state conditions.
Dvarall Variation : Tha Difference of the and d temp throughout ohsanvation.
uyer ; Unit Under Calibration

Note @ The reported unceralnty of measurement was Included stabiiity and excluded unlformity .

Tha reparted uncertainty of measurement was based on a il
facter k, previding a lavel of conflidence of approximately 85 %.

by a g

d uncertalnty

&0or

TEGHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN)
GORPORATE SERVIGES 3: EQUIPMENT CALIBRATION ANO TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGXDK 10250
TEL0-2717-3000-29 FAX.0-2719-8484

The Uncertainties are Tor a confldence probatitity of appraximately 95%

'
MICTIAHTINIFIZS
CALIIRATION B00S

Cart. No.: 24TMB25
Page: 103

Certificate of Calibration

Equipmant : Water Bath ﬂg,( [ /f
e REVIEW BY ’L‘a
Manutacturer : Memmert :
Model : WNB2Z APPROVED UYI
Serlal No. : LE13,0848 21/09/25
NEXTCALDATE oo e
ID No. RYG_ENOQO&1
Submitted by : ALS Laboratory Group (Thalland) Go. Ltd. (Reyong Branch)
616110 Moo S, T. Maenam Khu,
A. Piuakdaang,
Rayeng 21140, Thalland
Location ; ‘Wet Chemistry Lab
Recalved Grder: 21 March 2024
Gallbration Date : 21 March 2024
Amblant Tempsrature (26x10)C
Relative Humldity : (50230} %
Callbratsd by ; Man Pattanapengpalboon
Approvad by ; £M
Approved Signatery
( ) Pomthippa Tameyakul
{ ) Unnopphol Harachal .
(] St Imjai
Issus Date : 23 March 2024

Thiz cartificats may not ba repreduced alhar than in full, ascapl with the prior written
Appraval of the head o Sorporate Services 3 : Equipment Calibralion and Testing Senvices.

Equipment : Water Bath Cert. No.: 24TMB35
Condition As-Recsived Used llem Page: Zof 3
Referance ; 2403-05630C-4

Pracedure Used i«
Calibration were canducted Lsing in-housa callbration procedura GP-OT04 Basad on ASTM ET15 acoonding
1o direct measurement method with Data Acquisition which cennected with Indusirial Platinum Resistance
Thermometer ( IPRT ).
The temperature scale used was based on ITS-90.
Condltlon of this result of callbration
1. Reference standard Instrument:-

Instrumant Sarial He. Lort. No. Traceabls Dua Date
1) Dala Acquisition MYET013741  23LM115 TPA 11 dul 2024

2. This certificate is valld only to the em callbrated on date and place of callbration.
3. This certification is tracsable to the International System of Unit.

Ramark : TPA : Technology Prometion Assoclation ( Thalland - Japan )
Result of Calibration o (") Without Adjustment
Funcilon of UUG* ; Temperatura Souree

Heat transter madlum used ©  Water
Enviranmental AC Voitage Supply
. (e (%R.H.) ( Vokt }
Beglnning of Calibration 25 55 222
|Finlshad of Calibratlon 25 57 223
Red. Std,
Posltion : 1D Now:
1 48039688-001
1 2 2 4803988-002
4 Stref) 3 3 4503988-003
4 4803268-004
5{ref.) 4803988-005
Front




Equipment ; Water Bath Cert. No.: 24TM635
Condltlon As-Recelved : Usad Item Pags; 3cf3
Refarence : 2402-D5630C4

Rasult of Callbration i»  { * ) Witheut Adjustment
Fupetich of UUCH @ Temperatura Scurce

Callbration uuc* uuc Avarage* Standard Reading ( °C ) Uncertalnty,
paint Satting Reading Pasltion
c) ('cy (cy 1 | 2 T 3 [ a4 Js@ey] (xmc)
85.0 85.0 B5.0 84428 | s4a24 | a440p | 24507 | 84477 018
Callbration Coverage
point Unifermity | Stabliity Factor
c) ('c) (+'C) 3
85.0 0.1 o1 2

Average® ! The averege of 30 values in each position.

Unlifermity : The diffarence of d at any sensors and the measured temperature
at the reference location which are absarved at the same time or at as closs an observation time as possible
o determine the temperature pattern or homogenelty within the thamber under steady-state conditlons,
Stabllity : Cne-half of the greatest difference of d urer at any one probe,

UUC* : Unlt Under Calibration

Nota ; The reported uncertainty of measurement was included stablity and excluded unlformity,

The reperted uncertainty of measurement was based on & standard uncertalnty muttiplled by &
covarage factor k, providing a fevet of confidence of approximately 95 %,

-olo-

Metrological Center
SCt ECO Services Company Limited

@ISCG

33/2 Moc 3, T.Banpa, AKaengkhol, Saraburi 18110, Thailand. CALIBARTION 241

@ISCG

Metrologicat Center
SCI ECO Services Company Limited

}@ \ S CG 332 Moe 3, T.Banpa, A.Kaengkhoi, Saraburl 18110, Thailand.

Saraburi Tel; +66 3627 3086 Fax : +66 3627 3100
Bangkok Tel: +668 D205 6851 , +669 8247 2360

Webslle : www.scieco.co.th E-Mail : calibrale@seq.com

MSC.TISITIS 17028
CALIDRATION 03id

Certificate No, T230116 Page 1 of 4
Certificate of Calibration
Equipment : Chamber ( Cooling Reom )
Manufagturer ; MODULAR l_.____---_----K---——----
REVIEW BY JWB ................. .
Modcl : |IREVCOHCCO
KPPROVED BY LA
Serial No, : C00351459
$ 1xT oL DATE ”Imi‘%
Customer Code : RYG_ENCGI84
1D No. : TI939A35
Customer : ALS Laboratory Group (Thailand) Co.,Ltd. { Rayong Branch)
616/10 Moo 5 T.Macnam Khu,
A.Pluakdasng, Rayong 21140
Customer Location : Laboratory
Dare of Receipt 1 23 January 2023
Calibrated By : Atiphong Rongrat ( Technician )
v
Approved By : e / Boonchai Suriyawong (Sitc Calibration Manager}
07 FEB #)
Date of Issue H

The urcertalnties are for 2 confidence probabllity of approximately 95%.

'
This Certificate 16 Issued in with the itians o granled hy the Thai Laberatory Accraditation
Scheme which has assessed the measurement capablity of the laboratory and Its iraceability to recognized nationaf
slandards and to 1he unlls of measvrement roallzed at the correspanding natlonal slandard Jaberstory, This certificate may
not ba repreduced other than In full except with the prior writlen approval of the Watrolopical Center,

FAELEIS31-08-54

Metrological Center
SCI ECO Sarvices Company Limited

NSC-TISI-TIS 17025

232 Mao 3, T.Banpa, AKaengkhol, Saraburl 18110, Thailand. CALIERATION 0244

Crrtificate No, T230116 Page 2 of 4

Calibration Report

Equipment + Chamber { Cooling Room )
Date of Calibration 1 25 Janvary 2023
Environment : Temperature : 234249 °C

Line Veoltape :  221,4-2302 V¥
Relative Humidity :  55-65 % RH

Condition of this results of calibration :

. Thisequipment was calibrated by insert 16 stundard thermeeouples type T inte its chamber , the other one
slandard thermocouples type T use for ambient temp . The calibration was done In 3¢l
1o WI-T20 { based on ASTM E145-94 ( Reapproved 2001) and A52853-1986 ).

All data show below were final values and the initial data from customer request . The temperature seale used
was based on [TS-50.

2. Reference Stondard Instrument ¢
Instrument Maodel Instrument No, Certificate No. Duc Date
TC TYPET TN141-TN150 T222123 5 October 2023
< TYPET TNI51-TN160 T222123 § Ogtober 2023
DATA LOGGER  34970A Ti50 T222123 5 Ocrober 2023

Lol

‘This ceniflcate s traceable to :
National Insthute of Metrology ( Thailand ) through Metrelogical Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4, Condition of calibmted itlem : pood

Equipment Description :
Time Constant i Hour - Minule Az i %
Tresh Ait Damper [] Open CJstin [ Medivm [ Max
DCla:c
[X]Not Available

5. Adjustment :
[ X ) without adjustment () afer adjustnent

‘} / '
Approved By. =AY

FR-LIS N TE5-05-03

Certifiente No. T230116 Poge 3 of 4

Calibration Report

ISF
]
m:\ | :
! T 3A
' |
T 1eA
i
WF, I 5F i’
: . e
H I". !
uy T oA 12F
i (- R | N S
e LY ' 12
’ ot !
, e ;
s’ 1]
- H
”, 1
aale ] /
1 -
16 75 A

C=Centre, F=CenlreofFace, A=Comer, E=CentreofEdge

1C = TNI41 128 = TNI52
ZA = TNI42 134 = TNI53
3A = TNIA3 14A = TN154
4F = TNI44 15F = TNISS
SA = TNI4S 16R = TN156
6A = TNI46
7F = TN1A7
8F = TNI4R
9A = TNI49
10A = TNIS0
11IF = TNISL

Approved By, :

FARLIS [T 1505+03



Metrological Center
‘ |SCG SCEECO Services Company Limited

3372 Moo 3, T.Banpa, AXaengkhol, Saraburi 18110, Thaifand. CALIERATION 8361

Cerflficate No, T230116 Page 4 of 4

Calibration Report

Measurement Results

Average Standard Reading at each position ("C )

Calibeation Point TNI4Y| TN14Y| TN143 | TN144 | TN145 | TN146| TNI47 | TN148 [ TNI49| TN15D) TNIS] | TNIS2

3.0 03 | 316 | 15 119 345 | 347 ) A | 235 | 383 | 345 | 324 1 334

TNIS3 | TN184| TINISS | TN156

izn | 3an | 38 3

Chamber ( Cooling Room ) Temperature Distribotien
., Reatling ('C) . . . Cavernge
Settlag {'C)| Min, Max | average Stabillty (+ C) | Unlformity ('C) | Uncertalnty (+ C) Fachork
10 28,41 3.5 120 120 1490 207

The ealibration resul apply only 1he ’bove calibrated lem.
The result of test was found accurate u3s shewn on date nad place af test anly,
The reporsed expanded wncertainty b based on a sionilard uncertatndy mulilplicd Ly a coverage factor & which for o t-disteibution,

providing a level of confidence of approximately 95 % .

By. T)W"‘ 4‘“

A

Pl

FM-L15 117/15-05-83

&= DKSH

Certificats No.: C06230441 Page 20! 3

Calibration Results;
Withott Adjustent
Wavelangth Accurscy (nm), The spectral bandwidth of Sid at 2 nm and UUC st 2 nm
Standard Wavelangth Unit Under Callbration Cormection Unoariainty
413.81 418.3 0.34 213
536.86 536.6 0,08 D13
837.88 636.3 0,32 0.13
748.48 74B.7 -p.22 03
807.03 BO7.4 037 0.13
Photemetrc Axcuracy (Absorbance) R
Wavslangth Standard abserbi Unii Under Calibration Comecon Upoariainty
0.0000 0.000 0.0000 * 0.0048
0.2930 0.268 0.0040 0.0045
420 nm
Q.5168 C.51% -0.0022 0.0045
1.0288 1.02% 0.0008 0.0045
0,0000 0.000 - ©.0090 0.0045
0.2867 0,283 0,0057 0.0045
440 nm
0.5073 0.50% -0.0017 0.0045
1.0083 1.007 0.0013 0.0045
0.0000 000 0.0000 0.0045
0.2618 0.260 0.0018 0.0045
AB5 pm
0,4585 0,482 -0.0026 0.0045
06324 6,033 0,0004 0.0045
0.0000 C.000 ©.0000 0.0045
0.2481 0.245 0.0011 0.0045
546.1 nm
0.4652 C4B88 «0.0008 0.0045
0.9468 0.946 .0008 0.0045
0,6000 0,000 .0000 0.0045
0.25064 0.25% £.0004 D.0045
580 nm
0.5040 0.505 -0.0010 0.0045
1.0032 1.002 2.0012 0.0045
0.00c0 [iZvd] £.0000 0.0045
0.2578 0.257 0.0008 0.0045
635 nm
0.4879 497 2.0001 0.0045
0.9720 047 ¢.0010 0,0045
AT Rriomor Wi TAD i
CCAH Tachreiogy Lirzad

AT LR MUY (I Py 1460
Earghak 10240
Phora: +80 W10 Emak b,

Delivering Growth - in Asl2 and Beyond.

CAL-FM-CO8-16: 12 Sbp 2022

&% DKSH

= Certificate of Calibration
Equipment: SPECTROPHOTOMETER Cerlificate Mo.: CO6230441
Modal: DREDDD Issued Date: 19 Seplember 2023
Serial No. (or ID.): 1627845 (RYG_ENOO3T) Job No. WO-00005362
Manutacturer: HACH Page: 10f3
Condition: In Cendttion
Customen ALS Laboratory Group (Thailand) Co.,Lid. {Rayong Branch)
§16/10 Moo § T.Maenam Khu, :
APluakd; , Ra 21140, Thalland. a
Lakaaeng, Rayong alan REVIEW BY _/.V B‘Wm- g
Environmant Condition; Temperature 238 *C 3 0.3 APPREVED BY Ré%’- B
Humidi 653 %RH ES 1. HRH
umidty Nedre ome 1812 [26
Calibeation Piace: ALS Laboratory Group (Thaifand) Co.,Ltg. (Rayong Branch) (Wet Chemisiry)
516M10 Moo 5 T.Masnam Khu,
A.Pluakdaeng, Rayong 21140, Thalland.
Calbration By: Mr.Nattapat Rungruaang
Calibration Dats: 18 September 2023
The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 367-04
Traceabilty: This certificats Is traceabie to the CRM malntalned by Natonal Insttute of Standards and
Technology (NIST) through Starna Selentific Limited,
The for ¥V gth Mo, 111583 and 111584
The standard for Phetometrc Certfficate No, 9114984 and 111586
Tha standard for Siray ight Certificate No. 111586 and 111585
The standard for Spectral resolution Certificate No. 111687
{Mr, Nottapat Rungrusang) {Mr. Nitinun Srhawan)
Parson in charps Authorized signatory

This cartficata ls Mauac L unla of measurement accarting L tho intemational Eyalem of Units {S1). k provides treosabiy of messursmen o infemationsl or
Aational sUndard or othar mcognizad X
Tha meaaurament wncarisinty statad i tha axpanded ncartainty which ks oblsined from the siandard uncortainty mulliplied by e overage facior (ke2) to

CONRCHnGE of Lo WY with i Guics bo Exprssion of Uncanainty in Maasuramanl (GUM),
Thess resuls rmay be. davintions trom specky Tha resulla ralate oty ta the flam Isated, calbratad or samgled, Tha repor shall nol be
raproduced wacapi ikl witout pprgval of CCBH Taehnology Limhad,
Wiin Sty owTilad b
DA Toctinobopy Limed

tn 10
2013 Bukhyrmdtl lowd, Bangohsl, Praitencong. Mnghok | C760

Delivering Growth - in Asfa and Beyond. CAL-FM-CO5-15: 12 Sep 2022

&= DKSH

Certificate No.: £056230441 Page 3ol 3

Callbration Results:
Without Adfustment
Phaotomatrc Ascurmcy (Absorbance)
‘Wavalsngih Standard sbsorbance Unht Undar Callbration Comection Uncartalnty
0.0000 0,000 00000 0,0080
2350m
0.7355 737 £.0015 0.0080
0.0000 2.000 {0000 0.boso
257 nm
0.8574 0.B57 0.0004 00080
0.0000 .000 .0000 Q.008D
313nm
0.2884 0.200 -0.0036 . 0.0080
0.0000 0.000 0.0000 0.0080
350 nm
0.8274 0.637 0.0004 . 0.0060
Stray light *

Standrd: cut-off UUC: Wavslength {nm) UUC: Transmisalon (%T} Absorbanoe (A)
26052 +40.1%nm 260.6 i3 1.888
38144 +- 0.1 nm 3914 3 1888

Spaciral Reaslution *

Nomingl Conoantration 0.02 % viv Peak Trough Ratio B
Standard Wavelangth { nm } 268.86 2BB.68 138 00
UUC: Wavelangth {nm} 286.2 288.1
Std Absorbanta { A) 04566 0.2780
Absarbanca { A} 0413 0.300

* Callbratlon Marked ™ Nol T1$1 Accrediled ™ in this Coriificate hova been included for complstanazs.

‘The End of Certiffcate
Wi lehustuire e Tulall 4%
DB Tocwekxgy Lt
Z5TT MMM AN INHAN A B A 1EHIRM AT 10200
2533 Bkl Rk, Bargiuii, PEISANON, Baiiok 10280
TOOO  Emed Wtde: Aok,

Delivering Growth - in Asla and Beyond. CAL-FM-EO-1B: 12 Sbp 2022
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Cerlificate of Calibration

tnaflue: WO-00005382
sdardoin: SPECTROPHOTOMETER u: :
: DRE00O oo 1627845 Represant o Certificate of Callbration No. C29240007
nyaaou Ty “
1) ATIRAOY (W) Equipmant: Block Digestion Unit Certificate No.: £20240011
16 Sep 2023 enasIaga 18 Sep 2023 UMY Mode: KT-205 Issued Date: 22 March 2024
urh | Tannh unk | Linh Serial No. {or ID.);  5720210009/5770200073 Job No.: WC-00020429
Saneryl Manutaciurer. Gerhardt Page: 10f 4
a =] 1. mawsysousdod m] ] Gondillon: In Condition Digestion Block: 20 holes.
= o 2. mywrzon { Tolsfo, mulu-uonietss) =2 O
=] w] 3. e ga - O vl (On-Off Swicth) = O Customen ALS Laboratery Group (Thailand) Co.,Ltd. (Raycng Branch)
[m] [} 4 a.fa.:nn (Keypad) A [m] 616/10 Moo 5 T.Maeram Khu, A.Pluakdaeng, Rayong 21440, Thalland.
= O 5. wuea (Display, Screen Contrast) = o o
Speciopholomeier
o [m] 6. usahiisluvh {Biettery Backup) >= 2.5 VDG REVIEW BY NP I
. i P! . m] ] Environment Condition: Temperaiure: 25 °G x O7°C
o [ 5 | 7 swnfesmwmcnaks Wevsengih Contol) | D | O Humidty: 54 %RH % 41%RH | APPROVEDEY id.] 6.:/‘
] ] & m‘\_ﬂm"ﬂiﬂ (Wavelength Check} @ ] ' Vollage: 2ISVAC 17 VAC s o 1 el as
B | O | 5  swneles (V<3000 how) 2 | o 92 Hours bbb - i I
T Bl o 0
o] o 10. u:umfnmnm 0':]51”" < 5000 hour & =] 741.5 Hours Cetibration Place: ALS Labaralory Group (Thailand) Co.,Lid. {Rayong Branch}
= 0 1. solsumo&antns (Carcusel Modula) ] D { Wet Chemistry Lab }
P Molor ardd Conductily Metsr 61610 Moo 5 T.Maenam Khu, A Pluakdasng, Rayong 21140, Thailand.
[a] [m] 52, BifinTven { Elecirode and Conneclion Cable ) ] O
[m] =] 13, 1]8{1]“:'5!:“1"111 Electrode {Level KCI) m] | Calibration By; Mr. Thanathorn Phuncok
o : [m] :: H — u Edectrode (Dust Protaction Hood) o o Calibration Date: 11 March 2024
.
[w] u] wim (Stand) [m] g Tha Mathod uset: fri house methed, base on by cemparlson with standard
Tridimwtar
T - Traceabillty: This cerlificate is raceable to the S1 Units maintained by National Instilule of
[m] [w] 18, Amanapidhin (No Semple) [m] ] Metrology {NIMT), Thailand through N.M. Technical Center Laboratory (NTL)
=) =] 17, awkunmfiiumun (= 2,5 Wi 3,0) [5) [=} Centficate No.: TCZ2/0080
Autometic Salor
O O 18.  smn Plston Buraties o o g:_ {
[m} a 18.  Function Rinsing and Dosing [m] [m] iy Ez -
o lo 20.  manmeswuHIRsnsoll e =] [w] {Mr. Thanathorn Phunook) {Mr. Udon Srichana)
wskaiouuAl: *658,1nm=656.1nm Person in charge Authorized signatery
*488.0nm=485.6nm This ¢artificale i rspued tha units of measurBment Bocodng 10 (ha Internations] System of Units (51 1L frovidies Baceatiity Of MAASLIement K Internacional
o nolions’ standard o athar iecognized national Handar laboretanes.
Mr.Nattapat Rungrueeng The moasuremen: uncanainty S Is the expandd uncermirty wheh 1 ohianed from the saacard vrceeainty muinplisd by he omver age fuch (hadiso
erovide & keval of cocficknce of Rppecrimately 255, [t is Gite'mined in aC2Ores win T Guwst 1> Expresson of Lncenaingy in Mensurement {CUM).
Service Englneor Thiérsn 104t riay e atfocled by devialos from specifed condilsans. The 1esults ralabs only 1 (8 libms 158180, £4 L4168 & £ompied, The reped shali net
ba ropreducod euceps n bl withoul ppprovel of DRSH Teshnology Limiled.
%‘_wmmuwmm ULy e mm:g dais

10280
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16260
2833 Subhiurit Road. Bangeuab. Phraklanang Baighcs 10260
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&z DKSH

Cenificata No.: $28240011 Pago: 2of 4 Cenificale No.: C23240011 Page: 3of 4
Calibration Results;
Pre Calibrlien
Measured Canedlion
_ Dosirad Selting Indicating Uncenainty
Localions o G ) Temperalure ol UUC. £"c
()] (‘G
Al 401.5 215 1.5
AZ 401.2 21.2 1.5
Al 3991 18.1 1.5
A 3p7.8 17.8 15
AS 305.1 15.1 1.5
B1 3966 16.6 15
B2 3861 16.1 1.5
83 392.9 128 1.5
. ) B4 3916 116 1.5
Fig. 1.: Front view a5 - 250 250 307 07 75
c1 395.3 153 1.5
(Gand} [+ 395.6 19.6 1.5
c3 392.8 128 1.5
¢ I [+ 391.7 147 1.9
. A 6 O 5 390.3 103 15
T b1 376 76 15
. O [+F] 356.6 18.8 1.5
ak] 3850 154 1.5
s Q D4 3842 4.2 15
4 O [ 3935 1.5 15
20
20O
O
Locatian of standard
Fig. 2. Digastion bleck
Daflnitions
Indicating Tamparafura: The average eading of indicaling device which forms the Integral pan of the Digestion block
Moasursd Tamporstura ' The awerage reading ol working standard ot any positions o¢ location
whdn Aureenow i Tulel dvin Vv Fonpmey e Tulal dviae
DXEH Technoiopy Limkea DKEH Taeh
2513 ¥ T

10260 TE23 wumaLAY UNREAIRN AT RramURS 10280
2833 Syhhgrd Rowt, Bangclah Fhuskhanong. Bnogkch 10760
Viabsia

2533 Sukhuemet Road Barehurs, P abhaong, Banghok 10363
Frone sL2639755  Enall i ke

Phote $6£ 26307000 Emai. mip.cotbrabon{liiah com  Yisha 10, w dhih comvscianthic It aen.
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Cedificate No.: C29240011 Page: 4of 4
Calibration Results:
Without adjustment
Measurad Carrecllon
Logaions | D08 Setting Indicating Ungertainty
(C) G} c) Temperature of UG, "G}
N )]
Al 362.5 17.5 1.5
A2 3624 17.4 1.5
23 392.1 17.1 1.5
Ad a78.7 14,7 15
AS 378.3 133 1.5
a1 360.1 15.3 1.5
B 380.1 15.1 15
B2 3785 135 1.5
B4 o762 12.2 15
B5 3781 14.1 15
C1 0 %63 368 280.1 151 1.5
c2 380.1 15.1 1.5
C3 378.8 13.9 1.5
C4 378.2 13.2 1.5
Cc5 773 12.3 1.5
D1 360.5 155 1.5
D2 380.8 156 1.5
D2 378.1 134 1.5
D4 378.7 13.7 1.5
05 3777 12.7 1.5
The End of Certificate

ulin Aoty aTuTa 1afin
OKSH Twchhokody Lamiisd

u

10280
2533 Suknurmvit Flosd. Bangshah, Phiskhmnong, Banglos 10260
e Wbt

Phore: 852633700 £l

0
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Agilent CrossLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

CAL-FM-C29-07: 20 Jul 2022

BKK_ELDO37

Aglle
CrbssLab

Fror Inight 5 Duasrn

REVIEWBY ...

APPRQUEDBY ...

HEXT CAL. DATE

Agilent Preventive Maintenance provides factory recommended service for your anatytical
insfruments 16 assure reliable apatation and the accuracy of your results

Deliverad by highly trained and certified service engineers using genuine Agilent parts ang
supplies, Agilent Preventive Malntenance provides whet you need 10 reduce unplanned downtime:
and keep your syslemns operaling at their peak performance.

This checklist is used as a guide for

ing the p

of this checklist is provided for your recards.

Rexision A3, lssuzd 21 Januay 2022
Documert Number GA014.S0I75
€ rgretr Tecniolopies. Inc 2022
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e lasks. A signed copy
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imrdaaio: Block Digestion Unil ju: KT-205
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Aqient 5100, 5110 Preventive Malntenance Checkiisl CTOSSLab

From Ieight 12 Dutconna

Introduction

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

s Agustomer representative should be available to Ihe enginzer while performing the preventive
maintenance procedures. Customers are responsible [or regular maintenance and are
encouraged {0 observe the service representative.

+  Any parts nol included in the Parts LIsts section of this document are not part of the
tecomimended Preventive Maintenance service nor are they included in the pricg of this
service,

+ If a systern requires the use of extra or spacla! procedures and/or parts for the maintenance
servite, then these must be ordered separately and charged as 2 repair, which may incur
additional costs.

= Forcustomers using HF applications, the instrument should be relurned to its standard
sample introcuction system.

Fent 00 ACZ. toued, 21 Janaary 2022
Bocument Nurrbe GEC1A-H0C75

: 2age b ot 1
& aglicnt Technologies, Inc. 2022




Agllent
gt 5100, 510 Fresivg Mg hack CrossLab

Frombragh 12 Ouceert

Impgrtant Customer Web Links

» Toaccess Agllant Unlversity, visit hitp:/fwww.agilent comverasslabi/university/ to learn abeut
training options, which Inztude online, classroem ang onsite delivery, A training specialist can
work dirgctly with you to help determine your best options.

Ta access he Agilent Resource Center web page, visht hitps://www.agilant com/en-
us/agilentroscurces. The following information toples are available:

+ Sample Prep and Containment

Chemical Standards
+  Analysis
« Service and Support
«  Appleation Workflows
» The Agllent Community is an excellert place to get angwers, collaborate with oihers about
applicatlons and Agilent products, and find In-depth documents and videas relevant 1o Agilent
technolegies. Visil hitpss/community. agilem.com/welcome

«  Videos about spexific preparation requiraments o your instrument can be found by
searching the Agllent YouTube channel ol hitpssfwers, youiube. com/iuserfegilent

+ Need toplace e service call? Flexible Repair Options | Agilent

Revision 402 lazued 21 Janwary 2022
Document Kumber G0014-52075 Fagedof I
© agient Technclogies. e 7022

Agilent
aglenl 5100, 5110 Preventive Maintenange Checklst Cross La b

From g 16 ek

Instrument Maintenance

System Information

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

Agilent

Inktrurnent Systam Name and 1D | d/qo0l0h /nwmlooo'a

Instrument 8ysten She snd Lozation " s Lagery Sy ehelloed s €70,
Ust System Companent Product Numbers: List the Serlal Numbers of each Campanent

1 F0ka 1010005

E S 1410h FURLITE /T8

3 @ Jzal- gorot 1903 - no1sq

4q

5.

[

7.

E.

]

ICP-DES Conflguration Teble Circie the type o7 write in the type If other
! Kehobzer Type SeaSpray | Onetich 1 Conlcal | Otrner

Spry ramter Cyclonc Single Pass | Cyclonic Dounle Pass | Other

Teorch Rad.a! | Dual View | Othar -
Torch Type: Ona Pece Sermi Demaurtable | Fully Demauntsble | Oiher

7\r’\j’cmr Drametet 2 amm | LEmem | 1.4men ] 0 Bram | ibar

Imjectar haterial Quang | Ceramic | Other B

Renmicn & 0 Iczad 21 Janay 3022
Dotultesl Kummbel GE314-95075 Page S ol
At Taehnskgie e 2022

Agilent
Aglent 5100, $110 Prevertive Malstenance Checklist CfOSSLab

From Irsiph bo Cwezoma

Service Englneer's Responsibilities

+ Contacl the cuslomer and ensure thal aki necessary supplies are avaitable before the
prevenlive maintenance visi.

Only sefect thase pages that relate to the system or module beng $epaced
s Complete empty fields with the relevant information,

s Carnplets the relevant checkboxes In the checklist using either a “X” or tick mark ™",

Check “Service not applicable” check boxes teindicate services/tasks not deliverad, as
appropriate.

Complete ihe Preventive Maintenance services in the most logical order relevant tothe
individual systern service in the order of 1he 1asks listed.

= Cempletz the Service Review section 1ogether witit the customer.

-

Complete the fields for page numbers at the foot of each selected page

Add relevant page numbers 10 selected pages and complete the total number of pages field In
the Setvica Completion section

Ask the customer to 51gn the Service
signature,

section Ineluding the s and your

Parison AD2 lrved 21 Jandary 2012
Doeyment Number; 6307893075 Paged of 1
€ Aglen: Tachnelogies, Inc. 2022

Agilent
Agllent 5190, 5110 Prevertrve Maimenance Checklist Cro SS La b

Fiom Fovght 1a Cutcame

Preparation

I’ Diseuss any specific issurs with The custemer before starting

IZ° Review the ingtrument {ogbeok for recorded problems and comments.

12 Seve insrument control settings belore stamiag the protedure

[# Perform a gereral inspection of the system for cleantiness.

LI Check for proper Instaliation of parts, assemblies, sensors ete,

2" Check system flor required Installation af components and implementation of Service Notes

2" Check for required firmware/software Updates and venfy with custemers if they would like
them installied.

& For HF application systems, f standard sample introduction system was not installed, ask the
customer 1o installit, ~a

3 Ask he cuslomer 1o remave any samples Irom the 1CP-OES sample inlroduction ared, aula
sampler or around the ICP-OES.

Rewtion ACZ lssurd 91 Janary 2922
Doeurnent Npmier GA014-90078 Pagrkolit
© gilere Technolcges, vz, 2022
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Frpr g 12 Quteoeot

Preventive Maintenance Procedures

Record Pre-PM instrument perfermance
B’ Run Instrument Performance test.
B Record results In Instrument Performance Test Results Table — Pre-Pi

Clean and inspect ICP-0ES system

& Lock for any obvious external damage or problems.
(@ Inspect water coaling hoses, ges lines and power cord for excessive wear or tamage:

& Perform a general internal inspection of the system for excessive dust sreurmylation, <lean if
necessary.

[ inspect sample Introduction components and record any required rmainienance In the Service
Engineer Comments and natily the custarmer as the required aclions required

" Record the ingtrument oparating conditions in the 1CP-OES Slatus Results Table.
{2 Replace the palychromator purge filter,

[ Replace the radial pre-optles window

[2" Replace the axizl pre-optics window for SVDV and VDV instruments,

[ Check axhaust flow for the carreet positive extraclion at lhe exhaust duct 10 Insure they meet
minimum spacifications.

2" Replace air inlel dust filter.
=" Reploce high capacity air infet dust filter elerment if instalied.
2 Reenove and clean instrument water Inlet lter.

Agilent Water Recirculator

O Sarvice not apglicable
[ Drain cooling fluid &nd remove any particles from the chiller reservoir
[+ Remava, elaan and reinstall waler Inlet metal mesh Rlter if present.
[ Re fill with Agilent Cool Clear cocling fluid.

Clean the cocling system Air filler and the condenser,

Rewnmon: A B, I5iusd 21 JanJary 2027
Docurment Humeer GBO1 490075 Page Yotk
@ hgllent Technoiages, In. 7022

Agilem
Agilent 5700, 5110 Preventlve Maintanance Checklist CI’OSS Lab

Trem [ phi 16 Dupeand

ICP-DES adjustment

2" Check posilion of Zn peak, adjust if requlred.

& Check Argon Ralio, ad|ust to specilied value if required.
@ Perform Detector Callbration.

1@ Perform Instrument Calibration.

Record Post-PM instrument performance

2 Run Instrument Performance lest,
ﬂ/ Recard results in Instrument Perfarmance Test Resulls Table - Post PM.
& Far systermns using ICF Expent version 7.3 and akove, run the faliowing Instrument tests

2" Subsystem Communicatians Tesl
B Aif Flow

2" Water Flow

B Gas Flows

3" RF Generalor

O Camera Test

& Gptics Test

¥ Nebulizer Test

12( Record the resullin the Instrument Test Results Table

Rens om 402 Iz3ved 21 Jaray 10T
Cosursear Number GEO149207% Fuge B af e
2 Agien: Tecknsiag ¢s,Ing, 2022
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Agilent 5190, 5110 Preventive Maintenance Chacki:st CrDSSLab

From lnsigh 10 Outzomé:

$PS 3 Auto Sampler

XServlce not applicable

Power cycle the autosarnpler and verlfy successful initializaticn.
Inspect X and Z axis belts for wear. Replace is necessaty.

Clean X and Z axls slide shafts.

Using cuslomer's racks and the Agllent sofiware move the sample probe 10 the 4 autermost
corners and rinse port, ensure thal the probe is approximately cemered in the vial.

pooo

SPS 4 Auto sampler

D Service net applicable

2" Clean the spill tray, rack location mal, end frames and chassis with a damp soft cloth and
diluted miid detergent.

12" Clean the aule sampler cover panels, if cover kit is Installed, with dormestic window cleaner,

[ Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive:
fraylng, color changes or degradation frorm furnes.

2° Check the X-axis, Theia-axis and Z-axis FFC cables for eracks, incorrect positioning. damaged
edges or damaged conneclers.

Pump Tuking Replacement. Replace peristaltic pumy ubing. Replace sil tubing that goes
{ram the rinse statlon 10 the pump and from the pump 1o the waste/rinse bottles

?’Tesl uslng customer's tray and move the sample probe to the sample vial 1, wash vial and
rinse port and ensure that the probe i centered in the visl, If not use calibration wizard and
calibrate the pasition,

AVS 4, 6, 7 Advanced Valve System

[Z/Sarvlce not applicable

O Replace valve rator seal

O Check fittings for signs of leaks

{1 Check tubing including sutosampler tubing for kinks or excessive wear
O Check high flow pumnp for slgns of leaks

frction A0, Issued 2) Jarmary 2322
Document Nurmbet 801240075 Page dofik
& Agilent Technalagies, k¢ 2072
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Agitant
Agilent 5100, 5110 Preventive Malnienance Checkhst CFOSSLab

Fauam Yas e ra Cetcora

Restere Instrument

[ Far HF applicalions, ask the custorner to renstall their sample introduetion system.
2 Leave system in an idle stale: on.and purging

[ Guidence: If the PM service Is performed prior to  qualification service, then use the
qualification procedure a5 a guide {or final instrument sel up and checkout.

Service Review

2 Aitach available reperts/printowts of sll 125ts Lo this documentalion.
2" Recard (he Preventive Mantenance service aclity in the customer's records/logbook
B Record the PM event in The Smart Alerts logbook, if applicable.
Updi Instrument mai counteis as appropriale.
I Affix the PM sticker 1o The system or Instrument logbook based on the customer's tequest.
2 Complete the Service Engineer Cornirients section il there are addtional camments.
PT™ Review this service, parts replaced, and test results obtained with the customer.

& Il the instrument firmware was updaned, record the deteils of the change in the Service
Engineer's Comments box. Systems in a compliant environment may negd additional
dogurmentation,

o Complele the Signature Page with both Service Engineer and Customer signalures.

Rewgon: A 02 fisued: 21 Jonuery 2022
Daturmeat Mumtee, GAOHLXI075 Pape ¥l ofyt
£ Agion: Tezhnolegies, inc. 2022
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roe raig nc Duepovne
Test Results

Instrument Performance Test Resulis Table

Note These measurements do not form part of any $pecificaticn and are for reference only.

Pre PM Sensitivity Check Fest PM Sansitivily Chack

Radls! Aoial* Radlz] HAoial*
LN 1D.857 A SRBR [TIIR ] LT ) 6.0 TR
Mn 257 610 nm SRER 13541 LTI 144, Y 179595
£ 396,152 rm SBR. 11 5.0 51 3
¥ 765,491 nim SBR 53 wo S .z

* Axial resull is nol applicable for GBD16AA, GBOT2AA Radizl View instrumenls.

Instrument Test Results Table

Nota: The Instrumant Test resulis are for systems using ICP Expert version 7.3 and above only.

Inwtrument Test Result

Subsystem Communicatans Test PRY
Kot Flow =3
water Figw Es
Gas Flows R
RF Genaralor [T
Cemere Test I
Optees Test T
Mebulizer lest gy

Revition & 02, tsued 21 January 2072
Docurment Huambxee GI014-00078 Prge Lol
© Aglerd Tecnnclogies, Inc 2022
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Agilent 5100, 5110 Preverrive bain‘enance Checkist

Consumed PM Parts

Product or Modeld Quantity
Part Description Part Humber whare used consumed

GBOOA, GEO11A,
Anal Pre-Cptic Wadow GEO10-6A014 GEI1AA/GADISA 1
Radial Pre-Optic Window GA010-68015 I |
Agilenn Enal Elear Colat Fluid 57930037 Dt viater 1
Purge Gas Filter GaO-60138 Al 1
#irinlet fler GERM-EB002 Al |
High Capacaty At Filler G8010-60183 Optlonat -
Rotot seal fcr & 7 port valve for AVSGST 6845460002 GEA9LA/CRA05 -
Rotor seal for 4 porl vaive for AVS4 (8453 L0002 GRag3A -
Rirse setion toinse SN 25MMid s ppon poyag 554 \
m
Bart connecion 2.5mme1 Smm 0 GBA10EDT24 PS4 1
FVE vioste tubingAmm od x Smmid, 2m  GB10-60122 5054 i
Additlonal Parta may be ragulied from enginter's slock:
X pxig ¢rmve belt 4147500 PR32 -
2 axig grive belt S4T0047400 SPS3 -
Peristaltic pump tubing, PYC SahvaFlex, 3 .
bridged, 3710645300 P54

Consumed Parts Reference
(Puschased by customet, not Included as part of PM)

B’Sectiun Not Applicable,

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

Revision, 02 Iysued 21 Janaary 2072
Docurmcrl Hamber G8014-90075 Page® o1t
© Aguer Technalogien. Ine 2022

Ag-lent 5100, 5110 Preventive Maintenance Checklist

|CP-CES Status Results Tzble

il
CrésLab

Frim Lsigh 16 hdgome

Mote: These measurements do not form part of any specification and are for reference anly

Maasuremant Standby Mode Plasma On

Mzins Vollage i, 3 VAC 115135 VAG
Keains Current oAl A FETE A
Instrumem TEmparaiure ui T 231 k]
RF Alr Flow (sensor speed) wo Hz 13.0 Hz
Plasma Exhaust Termperature Mo maacurement 1 c
wiater Flow Dscillalor Na measurement 110 Lfmiat
Wiaier Flow Detecion I Limin 109 Lmn
Water Inlet Temperature 1 c =L T
FPolychromator Tempersture 350 G 150 b
©C0 Temperature et Y —v.o C
Thamal Siabilizer 214 A ETon T
Argon Supply Pressure L1k 3 KPa 851,90 Pe
Purge Gas Supply Pressure*1 Lo [ 51830 s
Opton Gas Supoly Pressure®? - kPs - kP2
Kebuhzer Flow Ko measurement PR Lemin
Kebulzar Back Presgure No measyrement 11606 e
Flasma Gas Flow Nomeasurement 17 %4 Lémin
Auniliary Gas Fliw Mo meaayrement feo Limin
RF Paver Nomessurenent 1han g w
RF Supply Gurrenl Mo measyrement Ly A
RF Suppdy Vollage No mepsrement - ¥

*1 If option installed

Revision £ 02 liswed 21 Januacy 2022
Document Humber GB0T4-90075
@ Agient Tashoologles, Ing 2077

Paga Mol

Agilent 5100, 5110 Preventive Mainkenance Checklist

Signature Page

Service Engineer Comments (optional)

Agilen
CrossLab

Fram hight 10 uome:

1! there are any specific points you wish 1o note 25 pan of performing the installation or other
emns of interest for the customer, please write n this box,

Service Verification

Service Request Humber.
£20848T534
Servae Enginesr Name
Nokoan lum-\:‘snrjmr
Semvce Engineer Sigrature:

g luen b

Total nurmber of pagesin this document:

"

Revtsion AQZ lssund 21 Januery 2072
Documirt Mumder, G501 493075
© Aglient Technokagies. Inc 2022

Date Servce Completed
feb 1, war
Cuslomer Name:

Customer Signatue.

wage Lol &
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Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephona : +66 2 586 57924  Fax : +66 2 5B6 5109
Website : www.scleco co.th E-Mail : calibrate@scg.co.th

€ISCG

CEMENT- PR DM RATERALS

Certificate No. T231676 Page 1 of ¢
Certificate of Calibration

Equipment : HEATING BLOCK

Manufacturer + Environmental Express

Model . SC 196 reviewey RS €,
Serial No. : 69TACECW3285 APPROVED BY .S‘Wﬁ"ﬂﬁ.
Customer Code  : BKK_ELO00S4 NEXT CAi. OATE

T5306A3

ID Ne.

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

104 Phatihanokan 40, Phatthanakan Rd., Khwacng Phatthapakan,
Khet Suan Luang, Bangkok 10250

Customer Location : Acid Digestion Lab

Date of Receipt :+ 13 September 2023

Calibrated By 1 Sanee Musikawan ( Site Calibration Manager )
Approved By H EV { Sujjar Naknakred ( Site Calibration Manager )
Date of Issue ; {BSEPHON

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

This Certifleats Is issugd In with (he condlllons of ditatien granted by the Thal Lavoratory Accrediletion
Scheme which has agsessed the measurement capability of the laboratory and its traceability to recognized national
standards and ta the units of measurement realized at tha corespanding national standard laboratory. This certificate may
not be reproduced othar than in full except with the prier writlen approval of the Metralogical Center.

FM-LI12 10%:30-05-57

Metrological Center
3CI ECO Services Company Limited
3372 Moo 3, T.Banpa, A.Kaengkhol, Saraburi 18110
Talephone : +56 2 586 5792-4 Fax : +56 2 586 5108
Website : www.scisgo.co.th E-Mall : callbrate@scg.co.th

©

SCG.

Certificate No,  T231676 Page 3 of &

Calibration Report

TRU
loleH E
‘% .‘ .
| )
" Maley
Holedd :
H
3

d ‘ TN St} NN
f 110017 N o N ( Bl o
- e B N . —

FRONT CONTROL

Approved By, k

FAL-L13 1081300557

Metrological Center
SCI ECO Services Company Limited
33f2 Moo 3, T.Banpa, A.Kzengkho!, Saraburi 18110
Telephone : +68 2 586 5792-4 Fax © +66 2 586 5109
Website : www.sciece.co.th E-Mail ; calibrate@scg.co.th

@ISCG

CENENT-BLALEING MATERILY

Certificate No. T231676 Page 20l 6

Calibration Report

Equipment i HEATING BLOCK
Date of Calibration + 22 September 2023
Environment : Temperature ¢ 21.823.1 °C

Line Voltape : 221.6-2263 V
Relative Humidity : 55-65 %RH

Condition of ths results of calibration :
1, This equipment was calibrted by insert 20 standard thermocouples Lype T into its chamber , the other one
standard thermocouples type T use for ambient temperature measurcment . The calibration was done in accarding
1o WIT2Q.
All data show helow were final values and the initiel data from customer request . The (emperature scale used
was based on [TS-90 .

2. Reference Stundard Instrument :
Instrument Model Instrument No, Cerlificate No. Due Date
TC TYPET TN21-TNIO T230014 17 January 2024
< TYPET TN3)-TNAO Te30014 17 January 2024
DATA LOGGER  34570A T15) T230014 17 Janwary 2024

e

This eertificate is traceable to
Natienal Institute of Metrology ( Thailang ) through Metrelogical Center { NSC-TISITIS {7025 CALIERATION 0244.)
. Condition of calibrated ileim © good
Equipment Description @
Time Constant 2 Hour _ 20 Mimte at_ 35 °C
Fresh Al Danper [ JCpen [ Min [ Medivm [ Mux
Close
Nm Availokle

s

bl

Adjustment :

{ ) without ndjusoment { X ) after adjustment

Approved By,

EM-L13108/30-05-57

Metrological Center
SCI ECO Services Company Limited
33{2 Moo 3, T.Banpa, A.Kaangkhol, Saraburi 18110

Telophone - +66 2 586 5792-4 Fax : +66 2 586 5109
E-Mail : calibrate@seg.co.th

Websits : www.scleco.co.th

Certificate No T231676 Page 4 of &

Calibration Report

Measurement Resuls

Cnllbration Polnt Average Standard Reading af each position {49
RI Holkl-Hole$] TNZ) T2 TN23 TNI4 TN25 TN26
CAL POINT Max 95.01 9441 9520 9541 9451 95.17
93 Min 94.5 9395 9375 9492 94.00 9472
Average 94.1% 9418 3498 95.17 94.26 94.95
R1 Holc?-Holel2|  TN27 TN2B TN2¢ TN3I TN31 TR31
Mux 9536 954} 95.19 9516 9535 9457
Min 9494 94.95 3472 %4.71 9450 94.51
Avefage 95,15 9519 9496 94 9513 .77
| R3 Halel3-lolelB| TN33 TN TN3S TN36 TR37 TN38
Max 9531 95.50 9532 9321 9533 9531
Min 9495 95.09 534,78 9482 9488 9496
Average 95.18 95,30 95.00 2501 9513 95.13
R4 Halel?-Hole2d;, TN39 TN4E TN TN22 ™23 TN24
Max 95.58 9442 5452 94,24 94,63 94,67
Min 95.31 9408 34.13 91.88 9428 9421
Average 95.40 94.24 3433 9306 94.45 9447
i 5 Hole25-Hole30]  TN25 TNI6 TN2? TNZR TN29 TNI0
Max 9519 9538 5293 9530 95,14 §5.00
Min 9481 95.03 5256 9495 9419 9470
Average 95.01 95.20 92.75 95.12 9456 54,87
[ R Tinle3]-Hokeds] _TN31 wndz | TN3s | TNM | TR3s | TNIG
Max 94,61 9450 94.77 9431 5424 53.87
Min 9424 9455 9444 93.98 9192 5336
Average 9443 9172 94.60 94,04 94.08 5371
R7 Holed7-Holed2| TN37 TN3E TNY TN4G TN TN22
Max 9430 93.44 9404 93.81 9489 9535
Mln 9395 94.05 53,67 9348 9439 9490
Average 94,13 §4.24 5186 9358 9464 §5.12
It8 Hele4d-Holed8) TN23 TNI4 TN25 TN26 TN27 TN2B
Max 9599 95.63 95,28 9520 9545 5487
Min 9557 95,15 5463 94,84 9199 544K
Average 9578 95.39 95,05 -95.07 9522 346K

Approved By, E

FA-L13 108300557



Metrological Center . Mstrological Center

SCG SCI ECO Sarvices Company Limited . @ S G SCI ECO Services Company Limited
{ o Ay M 332 Moo 3, T.Banpa, A Kaongkhol, Saraburi 16110 T, M e ot 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telophona : 466 2586 5782-4  Fax : +66 2 586 5103 Felaphons ; 4652 586 5702-4  Fax : +66 2 586 5109
Website : www.sclecacath  E-Mail - calibrate@scg.co.th Webslle : www.scieco.colt  E-Mail : calibrate@sog.co.th
Certificate No T231676 Page 5 0of 6 Certificate No.T231676 Page 6 of 6
Calibration Report Calibration Report
Measurement Results
Callbration Point Average Slandard Reading st cach pesition {cy
Rl Holel-Hote§| TN21 TN TN23 TN14 TN25 TN26 Measuremeat Results:
CAL POINT Max 10523 10432 18543 105.25 104.44 19527
165 Min 10494 10395 305.15 10504 164.11 104596
Average 105.09 104.13 1os2e 105.15 104.28 105.12
R HolcT-Hole13|  'TN27 TNI8 TN TN TN3L TN32
Max 10430 w0512 | 1es1B | 10s.22 10512 | 16506 NEATING BLOCK Tempersture Distribution
Min 10501 10452 10456 10548 10492 10497
Avciage 105.20 105.02 10507 105.11 105,02 105.06 . Readlig'C) - -
Seidng (€) Stability (+ C} Uncertalnty (& C}
3 Holeld-Hole1s|  TN33 TN TN3S TN36 H3Y TN} Min, Max Avtrage
Max 10837 105.63 105.02 104.80 104.69 10519
Min 105.17 10337 104,75 104.59 104.50 105,00 1000 10031005 1004 026 081
Averge 105.27 163,50 10468 104.69 104.60 105,09
R4 Holel%-Hole2d| TN3¢ TNAD TN2L N2 TN23 TN24 b 107.0, 1971 171 o9 o
Max 10331 10443 10641 104.71 103,63 105.82
Min 105.02 10422 106.15 10441 105.37 105.56
Average 105.19 10433 10528 10456 105.50 105.69
5 Holc2S-Holed0| TN25 | Tw2s | TNz7 | Tngs | ama | a0 " The quoted uncerlainty exclude * undformiy ”
Maz 104.95 106.26 101.34 108.78 105.59 10587 The calibration resul apply only the above calibroted liem.
Min 1467 10598 10208 103.56 10d36 103,68 The result of Lest was found aceurate as shown e date and place of test anly.
Avorage 10481 1011 10121 10567 105.43 10577
i R6 Mol 1-lole3s| T3 ™2 ™3 NI ™S TNG The reported ¢xpanded uneenabnty is based on 4 standard uncerainty multiplicd by 2 coverage factar k which for o t-distribution, providing
Max 10475 10436 104.80 10320 104.50 10439 3 Ievel of ronfidence of approximately 95 %
Mla 104.54 18463 10359 105.00 104,32 104,18
Avcrage 10465 10475 19469 105.10 10441 104.28
R7 Hol37-Holed2|  TNIT TNIB TNI9 TNAD TN TN
Max 104.30 104.90 10485 10465 104.8 104.85
Mia 104.09 104.72 194.66 10449 104.63 104,52
Averape 104.19 104.81 104,75 104.57 104.76 104,68
RA Hole4d-Holeds|  TN23 TN NS TN TNZT TNI8 Appraved By.
Max 185,71 105,85 10539 105.61 10542 J05.19 .
Min 10543 10561 105.14 105.27 5.8 104,94
Average 105.58 16571 105.27 10544 103.30 105.87
Approved By, §
FMLED HOR30.0557 FM-L12 108300557

Metrology

@ l SCG SCI ECO Services Company Limited @I S CG Metrology

33/2 Moo 3, T.Banpa, A.Kaengkhol, Saraburi 18110, Thailand. 8CLECO Services Company Limited

NSC-TISITIA 17025 HSC.TIS)TI 17025

Saraburi Tel : +56 3627 3096  Fax :+66 3627 3100 CALIBRATION c244 3312 Moo 3, T.Banpa, A Kaengkhoi, Saraturt 18110, Traland. NsGamLnE ol
Bangkok Tel: +668 9205 6851, +660 8247 2360
Wabsite : www.scieco.coth  E-Mail : callbrate@scg.com Page 2 of 4
Certificate No, T232160
ibrati eport
Certificate No, T232160 Page 1074 Calibration Rep
Ceftificate of Calibration Equipment : Chamber { Cooling Reom }
R Date of Calibration : 6 December 2023 N
Equipment ¢ Chamber ( Cooling Room ) Environment : Temperature 1 23.4-249 °C
Line Voltage ;  2214-2302 V

Memuficturer  KOLDTECH 1 Relative Humidity : 55~ 65 %RH

REVIEW BY Lo i
Model : KM320 o Condition of this results of callbration ¢ )

AFPROVED BY 1, Thisequipmenl was calibrotcd by insert 16 standard thermosouples type T into its chamber , the utlhcr one ]
Serlal No. : TBN-L012061/05 - standard thermocouples typs T use for ambient , The calib was done in according

NEXT CAL. DATE G""’”ﬁ 10 WI-T20 ( based on ASTM E145+-54 ( Reapproved 2001) und AS2853-1966),
Customer Code : BKK_ENO0167 All dat show below were final values and the initial data from customer request . The temperature scele used

was based on ITS - 90
- : T2463A3 2. Reference Standard Instrument :

o Instrument Model Instrument No, Certificate No Due Date

i ' - 10 April 2024

: Thailand) Co.,Ltd. T TYPET TNISI-TNIT0 230773 i
cwomer ¢ ALSLabomory Grese ( ) ' TC TYPET TN171-TNIB0 T230773 10 April 2024
104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan, DATALOGGER  34570A Ti4% T20773 10 April 2024

3. This certifiate is traceable to -
Nalionz] Tnstitute of Metrology { Thailand ) through Metrological Center { NSC-TIS1-T15 17025 CALIBRATION 0244)

4, Condition of calibrated item : geod.
Equipment Description :

Khet Svan Luang, Bangkok 10250

Customer Lacation :+ Laboratory e - 0 Muear 3 °C
Fresh Alr Damper  [_] Open CMin - [ Medium O max
Date of Recelpt : 29 November 2023 Elclose
[XINot Avsilable

Calibrated By : Atiphong Rongrat ( Technician) 5, Adjusmont }

A ( X)) wikhout adjustment { ) after sdjustment
Approved By : M_t Boonchai Surivawong (Site Calibration Manager) :

{19 JAN 20U

Date of Issue
The Intles are for a confid probatbility of approximately 95%. M
This s Tasued in accordance with the conditions of accrecitation granied by the Thai Laboratory Acsredation ApprovedBy, 7 TP

Schuine which has a3s¢saed the measursmeni capatility af the laboratory and Its tracastllity 1o recognized national standards
and to the unlts of maasurement realized at the eorresponding netional standard labutaory. This ceriicate may not be
repraduced othet 12an In full except with the pricr written approval of the Metrology.

FHE-LL4 519/18-08-66 FM-LIS 18/18-08-66



Metrology
8C] ECO Services Company Limited
3312 Moo 3, T.Banpa, A.Keengkhoi, Saraburi 18110, Thailand.

©SCG

HSLTISITS 13028
CALIBAATION 0244

Metrology
8CI ECO Services Company Limited
3312 Mao 3, T.Banpa, AKaengkhol, Saraburi 18110, Thaland,

@(SCG

HAC.TIALTIS 47025
CALBRAYION D244

Certificate No. T232160 Page 3 of 4

Calibration Report
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C=Cenlrs, F=CentreofFace, A=Comer, E=Centreoffdge

1IC = TNISL 12F = TNI72Z]
2A = THI62 13A = TRI?3
3A = THIG 14A = TN
4F = THNL64 15F = TNI75
5A = TNLGS 16E = TN174)
A = TNIGE
7F = TNIGT
8F = TNI&E
A = TNI&Y
104 = TNI70
1IF = TNIT1

SN

Approved By,

FM-L15 118/1B-08-66
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%.3 ARCHEMICA 5})

*@) Certificate of Calibration ﬁ(jj
o
2)0 ICS-2100: Anion (ID#659) %
(4 This certificate Is to verify that instrument below are callbrated 6%
é by Archemica Lab Co,, Ltd, é(\\*
S )
&
& 2

& IC5-2100 S/N: 15010977

5

TR

AS-HV  §/N:5450A36659 ‘Q

}qﬁg For % c;

E ALS Laboratory Group {Thailand} Co., Ltd. ?

)

Z . l‘m.:'ﬂ.'h
€ \ Operator Signature: N uenor Date: Jan 12, 2024 /’g

-(;- {Mr.Nutdanal Laekhwan} "}
Application Chemist - "}
\§ )

Certificate No, T232160 Page 4 of 4

Calibration Report

Measurement Results

Avernge Standard Reading at each position (’C)

Calibration Polnt  |TN161| TNE62| TN163 | TN164 | TN165 | TH166| TN16T| TNLEB | TNIED | TN1T0| TN#H | THIT2
£ 283 | 334 | 285 | 346 345 | 336 | 325 | 346 | 239 | 330 | 358 | 342

TNLTI) TNIT4| TNIVIE | TNITE
33| 5] W |

Chamber { Cooling Roor ) ‘Temperature Distributlen
Rending {C) N . . .| Coverage
Seiting('C) Wiim, Max | Average Average(C) | Stabillty {+ €) | Unlformity (€ }{Uncertatnty (2 C) Factork
30 28,41 a5 336 110 200 150 209

The catibration recult apply only 1he skeve calibrated ltem.

The result of tes1 witk foung accurale 3a shuwn on date and place of testonly,

The reporied enpapded uncertalnty s based on a standird untertafnty multiplicd by & coverage factoc k which for » i-distributlon,
praviding & Tevel of confldence of npproximately $5 4.

)
Approved By,

FM:L1S 118/18-08-65

BKK_EN0254

© 2022 by Agllent Technologies. Agikint CrossLab Compliance Serviéns

Certificate of System Qualification
GC-00 + GOME-0Q

Sysiem I0; GM-10
ALS Labaratory Group {Thailsnd) Ce.. Lta,
104 Patthanakem 40, Paithanakam Rd., Kwang Suan Luang. Khet Suan Luang, Bangkok 1025

Organization Nama:
Organization Location:

Data: May 25, 2023 11:05:07 AM y
EQP Name: g + Agl REVIEW BY
EQP Revision: GC.02.52, GCMS 0264

Overall Quelification Status! Pass

APPROVED BY “thw‘{’

i

A AT B S 1

€DS Logen Verification - GC
Logon: SESSIONNAME

Qverall DS Logen Vartfication - GC Test Status
Pass

Syntem Inspection and Aasic Safety and Operation
Hame: 7800

Setpolnt Status: Pazs

Overall Syalem Inspaction and Baaic Safety and Oparation Test Status

Pass

Inlel Pressure Accuracy

Nama: TESO
Front Ml

Satpoint Status: Pass

Satpoinl At
Inlet Pressure: 250 psh 29 pal
Arcuracy: 01 pai
Aqllant Recommended: <= 1.2
1 May 25, 2023 14:05.07 AM
System ID: GM-12

Pogs 4117



D2022 by Ajlent Technologles

Overall Inlt Prassurs Ascuracy Test Stalus

Agllant Crosstab Complisnes Swrvices © 2022 by Agllnt Technologles

Agliant Crosslab Compllance Sercices

Lo — T El
IPass _I e

Tusted Cacnblnation! Front
G Oven Tamparatine Acclracy Name:
Nams; Sotpoint Status:
Selpoint Statuy; ) Fiamant.
Zone:

Seipolnt Status!
Tamperalure: Fiament:
Ascurazy. L Tuon 1T

- Crveall Tune E] Tast Stalus
Agilent Recommenied: % swtpolnlln K ) C ¢ Semim
- Pass
% solpolalin K 1 .. P

Sotpoint Status: |Fl:s h Scouting Run
Zona: "

Tasted Comblinationt
Temperalure; J'C

- Nome:
Acouracy; c
g B :
Agilent Rasommended. % satpolntin K ()37 ) e
[ setpointin K (p7 b Setpolnt Status:

Qverali GG Oven Temperaturs Accuracy Test Status
e 7 }
[N

Inféction Volume on Column:

o

11 Scauting Run Status

GC Oven Temparaturo Stabllity

Nama;

Sstpolnt Status:

fCumph_lAﬂ- o

S

Instrumenl Oetoction Limit

Ta

Tested Comblnation! Frant
) Injection Tower
e e g o e — e [ P
Temperature: [fe@s ~ " hoseds |- Name; 17663 [ —
Stasy: "I Source: !.F‘_I'_Ef‘;C e p— T
Aglient Recommendad:
Cvarall 6C Ovan Temparature Stability Test Status
Wam = _j
Dala: May 28, 2020 11:05:07 AM .
Byalem 1D: Gh10 :;:-“nlm ‘ ::“):12:.2523 140507 A
Paga 2/ 1T Page 3111
I i |
©2022 by Aglient Technologlos Agilint CrossLab Compllanse Survicen 2022 by Agilant Tarhnalagien Alent EronaLab Enmplanes Services
e ,
Selpotnt Staus: e Instrument Details
Injection Voluma on Column: Purposy
Aolontion Tima This fection describen he 83 found system canliguration,
Mialemu 3 LI |
o  RED: =, i Detalls
jfent Recommend <= |1.00
Status; Pase T System
System [ GMAD
Instrumart Dataciion Lmi: Y | Manulachurar Agllant Technolaglos
Aglart Recommandsd: [e= [a.msam “1 Name 2850
Statux: Prss 1 Flow Diota. fnput Marwal Data
:
- -— L . Tomperature Data Inpul Manuat Data or Other Dala Logging
Overall_lm_hu ( C« Tested Combination1
jPass . ) Injection Technigue Injection Tawer
Infel Front
Mass Railo Pracizion
Petector Exfemel
Tested Combination] Frant M # Extamal TQ LTH Included? No
Injection Yower Somplar 1
Nata: [ragan | Msnufacturar Agllent Technologios.
Saurca: JEi - Extaclor : Type Injeciion Tower,
Satpalnt Statun; {Pass oo ' Nera TESIA
Injection Voluma o1 Column; o oL Hodel Numbar [THIETY
Macs Ratio Serial Number CN15180003
. Firmwars Revision AL02
RSD: % C ( - Usago Sample Infection
Agllent Recommandad: Localon Frant
Syringe voluma (pL} 10
[l Masa Retio Precislon Tast Sintus
Dats: May 25, 2023 118307 AM
Systom Iy [TeT Date; May 35, 2023 1170507 Ak
SystemiD: GH10

Pge 4117

Pagesi1Y



© 2022 by Agikent Tochnologhs

Aglant Crazslsb Compllance Services @022 by Agiienk Technologles

Agliant Erewshab Compllanca Ssrvices

Sampler2 Detattor 1
i
Maaufacturer Agltenl Technaloglea Mantaclurer Agllanl Technologies
! Tray Neme Mazs Spactomeler
Nama Teazk Type Mass Speciromeler
Made] Number GAS14A Localian External
Sarlal Number CN1B170137 Mass Spectrometer 1
Fimmware Revision Al103 Manufaclurer Aglient Technologlea
Vil Heater Notinste/led Type TO
Mainframa 1 Nams 70000
Manfocturer Adleat Technclogiss SerlatNumber Us18280108
Name Tee0 C (‘ Firmware Revisio G.7000.0854
ModatNumber Resacs High Vaguum Syslem Turba Pump
Serial Numbar CN18153080 Scoullng Run Slandsre OFH S
B.02,
Firmwere Revislon 05 MS El Soures 1
Oeen Type Standard Manulacturer Aglient Technologles
nlet 1 Source Typs E) - Exdractor
Manulagiurer Agilant Technclogius Nambar of flaments N
Nama 7690
Type MMl
Location Front
Canler Gas Helium
Control Type Electronle Prassura Contral (EPC)
Purgad inte} Yos C C .
. -
intet2
Manufadturer Agiknt Technologles
Rarma 7680
Yypa 8L
Lacatien Back
Cerdler Gas Helum
Contol Type Elecironkc Presaure Contral (EPC)
Purged Infat Yes
Oatat May 28, 2020 11:05:07 Al o oy 25, 2023 (0507 AN
System 1 Gh ata: £
4 System I0: a0
PageBi17 PagaTiy
'
©2022 by Agllant Technoiagies Agllani CrossLab Gompliance Services ©2022by Aglinnt Trchnslaglan Agilont GrossLab Complianes Servloes
Electrenic Signature
Purposs Usar Hamet hallapiLAGERaron Systum Id: GRD
Haatrsme: ATBKEWIIIS Prinl Date: May 25,2023 11:00.00 AN
This aignature page was craabed and published bacause ths ACE eign-off action wat exséuled, which is valld for the entra document,
In¢luding attschmante. The ACE aign-off [a an elsctronic signature that requires tw distinct idontification components: uniqus usemama ALE_GM.A¢ Tranzacilon leg
and pi The Aglisnl Ive wha has dellvared this sendca ds the meaning and lagal stalus of an
eloctronlo signatura. Ag a lrainod oicls! oparalor, tha Agllent reprosentative has 8 unique password and kigon i aecoss ACE and T :::"“" :‘“M"' " Tove of Tratsdstion Optional bfarmetion
wiaciranically sign thls dosument. {Cher a-tignatures can be applied bo this document ustng a Documant Gentant Managemenl o gher oz o Py pr—y
sullable melhod defined In your dala access and canirol procedures.) e " s )
My 22,2023 TZIOPM Bian Conligwaten  Sen ona
May 2, 2023 1P At Eepgment Lianieg Usat 1t FiskdEnGivaw and
dottnoL e an ok,
oode
Detalls May22, 2023 1ATABPI ALE Ecplosded Sanslon EOP detalis for pimary
Pult Name of Signen Naftapat Hangshamen . - :;"““M .
oun:
Logged Dn User Mame: nattapat.hengeharoongdaglient.com ( . ( [PrococorPachatGaiContipurst
Slanslure Craslion Pate: May 25, 2022 mm«:fm'
Reason for Signalure: Exacuted protocod and publishes this origlnal vorslén of documant 16202 53430, BOP Name:
{glonReccmmanded Prek
ol Fordalon {0c.0242)
EQP deiadn bor hyphanaied
worminae (oMt
Fipat
[ProtocaiPacka GeMa/ Conlg
Regulatory Disclalmar LNz SO 23 A
4p), EGP FD& Nara:
Thia < i to verily and vl i of preper cparation, Ithas basn praparad ram ow a2 57 8qp], EQP
Interpretation of appecabie tguiatione aé wall s nduatry bent practces, Tha documeni la desTgned to provide sn Impoctant compooent of a complate Hanie: .
eompllanca packegs. Valldation depands upon many lctars and use of this prolocs| alons doos nal. Agilon] o
promisas cf represenlations 5 o lts suticlency far any specific fegulalory pragram, Way 22 2 1STE2 M Bnd Conluralen  S4vbian Horw
May 22, 202313158 P Bl Cuiblaton  Edsslm -]
Moy 22, 207 AT PM Sl Eracution G082 Logon Varifcalioh - GC & Korw
Warranty . C\ * Qi hed Iaal
Agliont Technolagles makes na warany of amy Knd o this mateclal, inchuting but nal dmiied to, the kmpiad wamrantica or marchantaclilty and Aress far ( * My 22, 023 202ITPM Slan Executon €08 Logan Vmicallon + G None
& paricullr purpozs. Agken! Technoiogicn shil ncl be oblo for wrare Bostalied heseln of for i Gttt
Turrishing, periormance, or uao of Ui matoral, Wy Ze, M2I2NZ3IPM Bl Eamulin Innument Dwistlion LimAs  Wa
Irlvclion Tower, Front e, T0:
« Baurcn: «E| - Extnstar « ASD
L Ak == §2.00% - RED L
(R, Thek <= 1.00%
Fopr 418
Dalti May 26, 2023 14:05:07 AM o ey 25,2020 150557 AM
System 0z GM-10 :
i Bystam JO; a1
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Unse Hame: naitngat hangchasoan

Hestnama: ASBRKWKZS

Agllent Crosstab Compliance Services

Syatem W: Gl10
Pelrd Diate: Bay 29,2023 H:05:06 AN

ALS_OM.10 Transasiion o1
T Trezascton  Actty Typeof Trnsaction ptioml informalion
Sute Parionmad
By 22, 0 20237PN S Esecuiion CO6 Logan Vorticalien « GG 1 Hone
- Chattabve st
May 73,0200 PM End Exscuin 05 Logon Varatlon -G © RunGavd:
« Duanades Wit
M T DTN Surt Enason Bytiom tapection wnd Banis  Noea
Baeiy and Oparation - T499: -
Cualinive Tazt - Ho wripointy
anaciaisd
Wiy T3, TODIASOTPM End Exacuton Eyslom upachion wnd Base A Goun: 1
‘Baiety and Opwration - Tha: -
Moy 12, 0T ZASATPM Siat Emeron Inir Pressurs Aceracy - Frond Kot
M - Prassurs Continsa i
B p - Lentygal
Loy 22, K2 2ASZTFM End Exscidion WM Prosurs AC.wty s Frind Run Govm: |
MM+ Prsdsucn Controlad el
B AL 1P
My 22, 021 224 PM et Exucuon 8 Qven Tamperater Home
Actaepry « 7000 « Tampacsiure
10van- B 2H00°C - L 10
AN <= 10 % wntpontin K
May 27, 202023540 PM Auch Doia OF Ovan Temparwturs Maral Data Erey
Aczurecy - T680: - Temparsiure
0w OG- L= 10
AND €= 1.0 % separi K
May 22 DI PN Eor Extculion GC Cven Tampermiu Run Caed: 1
Aty - 830 + Tamparatire
LCvar B 280000 L an 0
AND <% 1.0 petpainl K
Pagr2i
Dater May 25, 2022 11:05:07 AM
SystemI0: om0
Page 10417
©2022 by Agliert Tachnologles Agllent Crosstab Compiance Sarvicen
Syaiem M; G40
Fuled Qale: Wiy 25, 3023 410500 AW
ALS_GI-10 Trareacikon 109
Thme Trnacion  Aciivry Typa of Transaciion Opilonal Wnforasetion
Suts Pariormed
iy 72,2021 X 180T FM END Eneculion CC Ovan Tamparshas Feom Gonrd 21
Auragy s 760« Tamparateg
Cvn s 8 100G Live 10
AND = 1,0 % wipoint In K
Loy 22,2020 1IONTPM  Slart Cancufion
VP22 2021 30 PA Sl Exscuon
- Sautta; - Ei- Extioctor + S0
LiNeal 4+ 1200% - R3O L
R THay <9 1.00%
Map 22, 023 ARZER PIE Btant Exatuiion strmant Dotacton Limt-  Nomy
Injoction Towy:, Fron| ML TQ:
- Bource: - E|- Exrscior- RS0
L (Arsal=r 12.60% - RED L
P T, 2 10%
Wy 22 200 O3S PM Bist Exsculon 4 Oven Tamparaiue Slasity onk
« B4 « Tamptroturs 1w -
RPN T
Wy 28, 2000 €0SAZPM b o € Oveh Tamparaiure by Marusal Gu Entry
7490, s Tampwenkrs ; Gean -
E: 100 0T L <n 05°C
My D2, R2AOEH PN EN Execuion G Ovea Tarparahure Su
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Service Confirmation Nomber: 6904837528
Servica Confirmation Daty: 06.04.2023

Service Canfirmation Number: £904837528
Service Confirmation Date; 06.04.2023
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GR410R _ | SPS 4 Autosampler Al1E430722 ICP MS 7900 SYSAM.7800 Tost 00 contral of nstrument ICFMS = BKK_ELD0AT, After done ol insirument test el Pass.
GRALLA 1815 3 for Agilent JPISSI0227 ICP MS 7900 SYS-IM.7900
T850/7800/8500
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G8403A | Agilora 7900 IGP-MS JPIGAT1169 ICP MS 7800 SYS-1M-7800
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100 % covered Diagnes|s Code: Stheduled Servica
Resclution Gode: Scheduled Service
Addtienal Information: Aeported Hours: Travel Hours: )
60
Custamer Field Sarvies Customer Finld Sarvice Onis:
Representative Name; Represemaiive Signature: 06 Apr 2023
Panthep Kurasathaln %
Cuzlomer Name: h Custamer Signature: (HIlH
Anchalee Khem|an A 06 Apr 2023
Additional Comments:
Page20ld
“gedo Page3of3
BKK_ELQ023
ikjena -
analytikjena
REVIEW BY ... i
sernoveney . uE
l { Serlal-No.: __K170A0143. ... Customer-No.
wexr oaL.pare 220111019
Date: 24 May 2023 __ Camigg out by: Srichal Fak-on
with feliewing Op 1 Quakification {OQ) O

{requiree a separate OQ prolocol}

Gompany 15 Lounawes WHUBT MY nf (Usunelng) ditm
User
S - - Daparimont vnaaulijianag
Steoat
H 104 gpy 40 AUURRININTT WHLHIUNET LERATUNED
Maintenance Protocol ¢ s
e e TpCoda, CY | (o armmamans 10250
Atomic Fluorescence Spectrometer Gountry T

mercur DUO /
mercur DUO plus .

E-mail

Mzgipnepze P
Al Jea AD

[
472t 2ok 83, 1]

11 bt et 270000 b ok & Faec 24
1 emary




analytulqena

A it ety

Maintenance works basic unit

tightness visual check [nside the Mercur
visuzl gheck If gold-traps are broken

visugl check if spectrometer is contaminated
vlaual eheck of the fluorescence cell

visual chaek of the absorption cell, Incl. window
teactor cloaning

check pump-hese, If necessary change it
check swivel deive (SEV)

check drying-hose, output gas-liquid-separator
lest Bubble-Senser

check gas flows

<check volume fiows, reagents

recording siray light values

measurement with 30 ngl

HEINERANENEEES

Mai 168 WoTKS A I SerlelNo.: 701 739

lubricats Ihe desing-winding {Tefan-grease-spray)

efean the dosing cylinder, If necessary exchange i

lubricala the winding system of the helghi drive with some drops of oil

check the tocthed belt

check (he position of the mechanleal stopper (height: 13mm )

check the pump rate of mixing pump {(<14s AS52, typ.7s/<20s AS52S, typ.10s)
check the pump rate of washing cup

check the electrical hose connections for good contacl

check the connectars of the magnelic valves

check the desing hose for buckling, if necessary exchange It

L L L L LKL LB 5]
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analytikjena
[ Sy
nominal actual
Devica paramatar valua valuo
Analtioal & Fl eell

Conditlons.; mex,conc.: 10pgi. PMT-vollage: ..
Blank-sclution
wilhout entichment / FBR 30 g/l

Conditons.: max.conc.: 1.7uglL PMT-volage: ..352,......V

Blank-selution

Int > 0.0015
RSD <13 %

with anvichment / FBR 30 ngiL. | 752, 0908

Fok.- factor { Ink; / Int,) *35
Analyticsl paramoters Abserplion coll

Blank-solution

Ext. > 00012

withéul enrichmenl 1 £BR 100 ng/L RSD < 5 %

Comments
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analytiltjena
P, S
nominal  |actual
Device paramelar valua value
visual check general lightness inside the Matcur ok: [ lchanges: OJ
visual check Goldiraps ok.: Iﬂ’ changed: a
vi_su_a! check speclromeler o
Flucrescence cell ok: changec: [
Absorption cell incl. window — Jok: [ |changes: O
lens ok: B changed: [J
Swivel drive {SEV) ok: [ |changes: [J
check pump hoses ok: [ lchanges: [
:hz::@( ha;es and hose conneclors oK. M changed: C
check and clean reactor ok: changed: O
check drying hose oulpul Gas-liquic-seperator ok: changed: [
cheeck bubble-gensor ok: Ef nolok: O
Chock gasflow
Argon pressure valve 4 12« 15per | 1.5bar
10N o
Vatve 1 0.166 hrin 0,162 NU/min
50 Nihor
Valve Z DAL 0.4?3 NUmin
5 KM or
Valve 2 D083 N 0.140 NL/min
108bh o
Valve 4 0,185 KLimin 0.108 NL/min
Check Squldflow
Acid 2B 2 mmin
2.5mlfmin
Red.-agenl £1m 2.5 mimin
Sample T;m."..rrln 10 mimin
Adventitlous fight - values (4] from file
100 ] 1]
200 ] 0
300 0 4
350 0 o
400 ] 0
450 2 2
500 5 L
550 10 10
575 15 14
£00 20 20
UL 08 Pratoset Faen b Gy iemer S5 put Luptés §2.26 01 s 01 bsec I3
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Mercur
Report fita: CAWINAASITMP2023\May\Pro_bi2
Program version: 47.100 Printed on: 52412023 12:45
Regording starled an 52412022  12:35 GMT+7.0
Opuerator: PSU.CTA
Laboratery: ALB-BKK
Code: i1_Hg095_2022
Remarks;
Food waler
Method paramaters Hg
Malhod Without enrlchment f FBR 30ng/L_PM24052023
Crealed on S124/2023  Time 1227
Program —
F Mercur T i Hgf
Ling 253.7 nm
Lamp type Hg-LP
Integr. mode Peak halght Integr, lime 0s
PT 380V
AZ llmo S8 Pask smoalhing 8is
Delay 0s
Working made wie enrich. System cleaning Acld
FBER lachnigus on VWash 1ime acid 10s
Pump spoeed 3 Soaking time FLEY
Sample load lime 10s Gas load time 5NUh
Reactlon timg 105
Walting 1ims AZ 5%
Delay 0s
Purge time1 85
Purge time2 154 Gas wash time2 10 NLm
Autosampler
Autossmpler ASS1SIF Tray type 81139
Working mode continuous
Dilution -
Merour

Calibration function 1

5242023 1248 Page 34

512412023 12:44 Calibration {Paak helght}

Inls=k1+k2 cone

k1=0.000249 k2=0.000049 Recal. factor: -
Slope 0.00005 Ints/(ng/L} R2-ad|usted 1.0000
scl 1.00000 ngfl

Lowaer limit 10 ngiL Upper limil 33.0 nglt
Detection limil e Deter, limil i

0.0020 ————- VTR
Ha: !
253.7 nm
0.0015 . S,
Peak halghly ™~
£ oo i
£
2 ! | i
£ ;
£ : : !
0.0005 ; ! ;
¥ ' 1
: i L :
0 |
, ; : : i
£.0000 : I . i !
f = ,,1 S i : S
i | i
[] [ 10 13 20 3l 25
Cone. [ngiL ]
Measurements and ovents (sorted by time)
Hg Withgul enrichmant / FBR 30ngiL_PH 24052023 572412023 1235
] Cenc. Ints BG 8D REDML  Ink. type Time
Cal-Zera 0000143 FxH 1237
0.000387 i2:38
0.000207 1240
ong/L 0.000248 0.0001324 5213 12:40
Cal-Std1 0.001720 PkH 1242
0.001712 12:42
0.001728 12:44
20.00ng/L 0.001720 0.000007887 0.468 12:44
Callbratlon Galibration funclion. 01 12:44

Mercur

62412023 12:46  Page 21

QC paramoters
QG type Conc. check
QC check samp, 1 - QC check samp. 2 -—
Gong. - Conc. -
Error limit - Errox timit -
Rep. measurement  |of Reaction flag + continue
QC std.1 no. 1{30.000 ngiL) 0C sld.2 no. 1(30.000 ngiL)
QC std.1 Iml + 50.00% QC sid.2 limit + 50.00%
Qc std, acl. flag + continue
Expect. blank abs. 0.0100¢ 0.0100 Reactlon flag + continue
QC precision off
Reaction ofl
QC Recal factor Off
Calibration settings
Calib. meth Standard calib. Calibr. unit nafl.
No. standards 1 Converslon fac. 1000000
“Type of slandards — Slandard prep. Premixed
Blank correct. -—
Regalib. std. no. -
Cutput unil poil Conversien fag. 1000
Calib. stat. Mean Meas. cycles 3
Blind cycles 1
Slock sol. 1 - Stock sel. 2 -
Slock sal. 3 - Stock sel, 4 —
Type of eal. curve linear Inlercept
Welghted cal, off Grubbs stal. erf
Check of cal. curve no qutlier test
Sample statistlcs
Stat. mode Mean Mens. cycles 2
Conlid. level 95.4 % Blind cyclas 1
Grubbs stat, e
Calibration standards Hy
No K Swte pos oM inta D REDM%
o [ame 'os HQ‘L
1 Cat-Zero i~ 78 0.000 H: 0.000248 0000132 53,13
A:0.004274 0601698 39.72
2 CakSidl ] B0 30,000 H:0.001720  0.0CD007 0.459
A0.02172 0.000023 D107
Marcur
52412023 12:48 Fage 4/
Paak plots Hg
CalZo HRAROM 13T Catsidi 5242023 1242
, i
0,001, ' 0.001,
u » :
E : E .
0000, | 0.600,
I e —
[ I T L)
Tima [s] Time |8}
Wercur
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Mercur
Reporl fils: CAWINAASITMP2023MayiPro_D33
Program version; 47100 Printed on: /2412023 14:01
Racarding started on 512412023 13:37 GMT+7.0
Operatar: PSU.OTA
Laboratory. ALS-BKK
Code: II_Hg095_2023
Remarks:
Food,water
Mathod parametars Ho
Mathod Enrichment f FER 30ngil PM_24052023
Created en 52472023 Tima 1238
Program -
Parametors Mereur Techniqua: Hg flucrescence
Ling 2537 nm
Lamp type Hg-LP
Integr, mode Peak helght integr. Lme 40s
PMT anv
AZ time 5% Peak smeothing 121
Daley Oxs
Woerking mode Enr. wio reload. Syslem cleaning CH
FER technique off Wash lime acid 10s
Pump speed 3 Sosking lime 203
Sample load time 10s Gas load time A0 NLM
Raaction 1lme 0s
Walling time AZ i0s Gas AZ walt 10 NL/h
Purge time1 s
Purge imez 168 Gas wash lime2 5NLh
Purge time3 208
Heat.time coll.1 205 Cool. timz coll.{ 30s
Marcur
62412023 14N Page kI
Gallbration function 1 52412023 14:00 Calibration (Peak helght)
Ints=k1+k2'conc
k1=0.003700 k2= 0.000230 Regal. faclor: -
Slope 0.00023 Ints/{nglL) f R2-ndjusted 1.0000
sel 1.00000 ngiL I
Lower limil 0 ngil. ’ Upper limi 33.0 ngiL
Dateclion limil — i Deler. Hmil —
i I \
Hg ‘ |
B89 1263.7 nm L /}ﬂi
Peak height| [~ '
[duire ' |
-'E' e i b
Z : .
8 00050 |__ . P
= B
0.0025 :
0.0000 .-
10 8 20 25 30 a3
Cone. [nafl ]
Meazurements and events (sorte by time}
Hg Enviehment! FER 30ng/L PM_24052023 - S74/2022 1337
D Cone. Inla BG 50 RSDM%  Int. type Time
Cal-Zera 0.003792 PkH 1341
0.003656 13:43
0.003640 1344
Ongil 0.003700 0.0000B1090 2.192 1344
Cal-Sta D.008495 PkH 1349
0.008333 13:50
0.008881 1352
30.00ng 0.00893% 0.0005830  €.528 13,52
Cal-Etdt 0.07631 PkH 1357
0.01074 1358
0.04078 14:00
30.00RgL 0.01060 00002530 2384 14:00
Calibratlan Calibralion function: 01 1400

Mercur

52412023 14 Page 244
Q¢ parameters
QcCiype Conc. check
QC check samp. 1 —_ QC check samp. 2 -
Conc. - Cone. —_
Error limit —_ Emor limit -
Rep. measurement off Reaclion (lag + continug
QCeld. 1 no. 1{30.000 ngiL) QC std.Z no. 1{30.000 ngn)
QG std.1 limit £ 50.00% 0C std 2 limlt + 50.00%
QC sid. acl. flag + conlinue
Expect. blank abs, 0.01002 0.0100 Reaclion flag + continue
QC precision ofl
Reaclion off
QC Recal.faclor i
Calibratlon seitings
Calib. math Standard calib. Calinr, unil ngiL
Ne. standards 1 Convorsion fac. 1000000
Type of standards. — Standard prep. Premixad
Blank corracl. —
Recalib. sid. no. -
Qutpul unit pgiL Conversion fac, 1000
Calib, slal. Mean Meas. oycles 3
Blind cyclas 1
Stock sol. 1 — Stock sol. 2 -
Stock sol. 3 — Stock sol. 4 -
Type of cal. curve linear Intercept calculaled
‘Weighted cal, off Grubbs stal. off
Check of cal. curve no outlier {est
Sample statlstics
Stal. mode off Meas. cycles 1
Confid. leve! 95.4 % Blind cycles 1
Grubbs stat, -
Callbration standards Hg
Slate Cone.t
No  Hame Paos nglL Inls D REDM
1 CebZero ] w0000 H: 8003700 9.000089 2.192
A 002501 Q.000163 0.607
2 CelSwh =] ¥ 30,000 H.D.O106C  0.000253 2.3B6
A:0.06688  0.002766 4.138
Mercur
$24)2023 1401 Page 44
Paak plots Hg
o 1 | 2e0_SRAZ02T !a‘u o rﬁ“slm 52472021 ﬂ:\b‘l
a 0005 . w D005 L
E | . E
0.000 \___ 0,000, J

40 a

Time |s]

Meteur

20 40
Time |5]

Tlme Is]



5412023 1433 Page 104

52412023 1433 Page 2/

Qs parameters
QC type Cong. check
QC check samp. 1 - QC chack samp. 2 —

Cene. -— Conc. -

Errer limit - Error lmil -

Rep. measurementl off Reaction flag + conlinue

Qc std.1 no, 1(100.00 ngiL) QC $1d.2 ne, 1(100.00 ngil)

QT std. 1 limit + 50.00% Qe #id.2 limil + DO0%

QC std. act. flag + continue A

Expect. blank abs. 0.0100: 0.0100 Reactlon fag + continue

QC precision off

Reactien oit
QG Recal faclor off

Callbration settings

Calib. melh Slandard calib. Callbr, unt ngil

No. standards 1 Cenverslon fac. 1000000

Type of standards e Slanderd prep, Premixed

Blank cotrecl. —
Recalib. std. no.
Cutput unit HgiL Conversion fae, 1000
Calib, stal. Mean Meas. cycles 3
Blind cycles 1

Slock sal, 1 - Slock sol. 2 o

Slock sol. 3 — Stock sol. 4 -—

Type of cal, curve linear Intercepl

Welghled cal. off Grubbg stal. il

Check of cal. curve no outller tesl g

Sample statlstics

Stat. mede Mean Meas. cycles 2

Gonfid. level 4% Blind cycles 9

Grubbs stat. -

Callbration standards Hg
No  Mame state Pos c?\?ﬂf Abs 0 RED%
1 Cal-Zero (=} #0060 H:0.000932 0OR0128 1488

A:0.035026  0.008208 17.28

2 Cal-Swdd =) o 100.00 H:0.004454 000116 Z.6B6

A 0.061285 0001275 2062

Mercur
Repor fila: CAWINAAS\TMAZ02WMay\Pro_034
Program vargion: 47100 Prinled on: 52472023 14:33
Resording starled an 572412022 14:19 GMT+7.0
Operalor PSUOTA
Laboratory: ALS-BKK
Code: 1) _Hg095_2023
Remarks!
Food,waler
Method parameters Hg
Method Wilhaut enrichmant / Abs / FBR 100np/L_PM 24052023
Craated on 54,2023 Time 1418
Program m—
P Marcur T Hg absormpt!
Ling 253.7 nm
Lamp type Hg-LP
Integr. mode Peak halght Integr, lime 655
PMT 25V
AZ time Ss Peak smeothing 5
Delay Es
Warking made wio enrich. Syslem cleaning Acid
FER technique on Wash time acid 158
Pump speed 4 Soaking lima 20s
Sample load llme 85 Gas load time & NUh
Reaction time 12s
Waiting time AZ 15s
Delay 108
Purge timal s0s
Purge time? 10s Gas wash time2 10 NLA
Mercur
572412023 14:33  Page 34
Callbratlon function 1 52412023 14:33 Calibration (Peak helght)
Abs=k1+k2"conc
k1=0.000032 k2=0.000038 Reeal. factor: -
Slope 0.00004 Absi{ngiL) Rz-adjusled 1.0000
£c0 1.00000 ngiL Characl. cong, 122.411 (ngfL)H%!
Lowaer limit 0 ngil Upper limil 110. nglL
Datection limlt - | Deter.lmh e
0.005 | :
Hg
D04 25?.7 nm :
Peak height |
0008 1
z \
2 |
£ oo I — S
d
I
i
0.001 - N
0.000 i
|
26 5 L E—
cone. [ngiL |
Measurements and events (sarted by time)
Hg Withoul enrichmant f Abs f FBR 100ngiL_PM 24052023 202023 1418
[1s] Conc. Abs BG 50 RSDM:  Ink.typs  Tima
Cal-Zero 0.001039 PkH 1522
0.000775 1423
£.000981 1425
ong/L 0000332 0.00012872  14.88 14:25
Cal-Stdd 0.004528 PkH 14:29
0.004384 141
0.004588 14:33
100.ng/L 0004434 0.00011623  2.586 14:33
calbrtion Callbration function: 01 1433

Mercur

Mercur

Peak plots
Coal-zata 8242023 14:22
0.002 B
3 sl g
R S

25 50
Tima 3]

Mercur

52412023 14:33  Page 44

CalStdi 52472023 14:28

EL
Time {8}

Hg





