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Freq. Calibrate

Sample Narme Parameter Equipment Name D No, Catibrated Date Next Cat
{Months)
Ambient Particulate Matter (PM-10) High Volume RYG_F50185 - - On site Calibration
Arnbient Particulate Matter (PM-10) High Volume RYG_FS0184 - - On site Calibration
Arnbient Particulate Matter (PM-10) High Volume RYG_FS0186 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_FS0183 - - On site Calibration
Amnbient Particulate Matter (FM-10) Digitat Balance RYG_ENQOO 1-Mar-23 1-Mar-24 12
Ambient Total Suspended Particulate  [High Volume RYG_FSQ175 On site Calibration
Ambient Total Suspended Particulate  |High Volume RYG _F50174 - On site Calibration
Ambient Total Suspended Particulate  [High Volume RYG_F50176 On site Calibration
Arnbient Total Suspended Particulate  [High Volume RYG_F50173 . - On site Calibration
Ambient Total Suspended Particulate  |Digital Balance RYG_ENG001 1-Mar-23 1-Mar-24 12
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0461 5-Jan-23 5-Jul-23 6
Ambient Nitrogen Dicxide NO, Analyzer RYG_FS0459 5-Jan-23 5-Jul-23 6
Ambient Nitrogen Dioxide NQ, Analyzer RYG_F50463 5-Jan-23 5-3ul-23 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0457 5-Jan-23 5-jul-23 6
Ambient Sutfur Dioxide SO, Analyzer RYG_F50460 d-Jan-23 4-jul-23 6
Ambilent Sulfur Dioxide 50, Analyzer RYG_F50458 4-Jan-23 4-Jul-23 6
Amblent Sulfur Dioxide 50, Anatyzer RYG_FS0462 4-Jan-23 4-jul-23 6
Amblent Sulfur Dioxide 50, Analyzer RYG_F50456 4-Jan-23 d-jul-23 6
Ambient Wind Speed / Wind Direction  {Wind Speed / Wind Direction BKK_FS0141 5-Jan-23 S-Jul-24 18
Ambient Wind Speed / Wind Direction  |Wind Speed / Wind Direction BKK_F50143 5-1an-23 5-Jul-24 18
Ambient Wind Speed / Wind Direction  |Wind Speed / Wind Direction RYG_F50328 3i-Jan-22 29-Jul-23 18
Ambient Wind Speed / Wind Direction  [Wind Speed / Wind Direction RYG_FS0329 31-jan-22 29-5ul-23 i8
Stack Total Suspended Particulate  [Console Control Unit BRK_FS0d68 13-jan-23 13-jul-23 6
Stack Total Suspended Particulate  |Console Control Unit RYG_FS0315 13-fan-23 13-Jul-23 [
Stack Total Suspended Particulate  |Digital Balance RYG_ENQ0O3 1-Mar-23 1-Mar-2d 12
Stack (CEMs)  |Oxides of Nitrogen Analyzer , System calibration, Standard gas - - . -
Stack (CEMs) | Sulfur Dioxide Analyzer , System calibration, Standard gas - - -
Noise Leq 26 hrs Sound Calibrator RYG_F50496 17-Jan-23 17-Jan-24 12
Noise Leq 24 hrs Sound Level Meter RYG_FS50613 12-Oct-22 12-Oct-23 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0027 13-Jan-23 13-Jan-24 12
Nolse Leq 24 hrs Sound Level Meter RYG_F50025 25-Jan-23 25-Jan-24 12
Noise Leq 8 hrs Sound Calibrataor RYG_F30215 31-Aug-22 31-Aug-23 12
Noise Leq 8 hrs Sound Level Meter RYG_F50613 12-Oct-22 12-Oct-23 12
Noise Leq 8 hrs Sound Level Meter RYG_FSQ614 12-Oct-22 12-Oct-23 12
Noise Leq 8 hrs Sound Level Meter RYG_F50615 12-Oct-22 12-0ct-23 12
Noise Leq 8 hrs Sound Level Meter RYG_Fs0616 12-Oct-22 12-0ct-23 12
Noise Leq B hrs Sound Level Meter RYG_FS0618 20-Oct-22 20-Oct-23 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0621 20-Oct-22 20-Oct-23 12
Noise Leq 8 hrs Sound Calibrator RYG_F50496 17-Jan-23 17-Jan-24 12
Noise Leg8hrs Sound Level Meter BKK_F50030 19-Jan-23 19-Jan-24 12
Noise Leg 8 hrs Sound Level Meter BKK_F50098 15-Aug-22 15-Aug-23 12
Noise Leg 8 hrs Sound Level Meter BKK_FS00%6 13-Dec-22 13-Dec-23 iz
Noise Leg8hrs Sound Level Meter BKK_F50033 2-Nov-22 2-Nov-23 12
Noise Leg 8 hrs Sound Level Meter RYG_FS0384 26-Aug-22 26+-Aug-23 12
Noise Leg 8 hrs Sound Level Meter BKK_FS003%4 2-Nov-22 2-Nov-23 12
Heat Heat Stress Heat Stress Monitor RYG_F50218 14-Feb-23 14-Feb-24 12
Heat Heat Stress Heat Stress Monitor RYG_FS0226 27-Feb-23 21-Feb-24q 12
Heat Heat Stress Heat Stress Monitor RYG_FS0230 25-Aug-22 25-Aug-23 12
Heat Heat Stress Heat 5tress Monitor RYG_F50231 3-Aug-22 3-Aug-23 12
Heat Heat Stress Heat Stress Monitor RYG _FS0520 24-Feb-23 24-Feb-24 12
Heat Heat Stress Heat Stress Monitor RYG_F50360 03-Feb-23 3-Feb-24 12
Heat Heat Stress Heat Stress Monitor RYG_FS0358 02-Feb-23 2-Feb-24 12
Heat Heat Stress Heat Stress Monitor RY(G_F50359 02-Feb-23 2-Feb-24 12
Auminance  {ifluminance Lux Meter RYG_FS0201 4-Oct-22 4-Oct-23 12
luminance  {illuminance Lux Meter RYG_F50536 2-Sep-22 2-5ep-23 12
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Rayong Lab  |Ternperature pH meter RYG_F50420 3-Apr-23 3-Apr-24 12
Rayong Leb |oH at 25 °C pH Meter RYG_ENDi52 22-Dec-22 22-Dec-23 12
Raycng Lab  |Total Suspended Solids Electronic Balance RYG_EN0O0Z 1-Mar-23 1-Mar-24 12
Rayong Lab  {Total Suspended Solids Hot Air Oven RYG_ENOO1C 20-Oct-22 20-Apr-24 18
Rayong Lab  [Total Dissolved Sclids 180°C  |Electronic Balance RYG_EN0002 1-Mar-23 1-Mar-24 12
Rayong Lab  |Total Dissolved Solids 180°C  [Hot Alr Oven RYG_EN0010 20-Oct-22 20-Apr-24 18
Rayong Leb  {BOD BO meter with Sensor RYG_ENDO32 14-Feb-22 15-Aug-23 18
Rayong Lab  |BCD Incubator RYG_ENO154 22-Apr-22 21-Oct-23 18
Rayong Lab  |Oil & Grease Electrenic Balance RYG_EN0002 1-Mar-23 1-Mar-24 12
Raycng Lab  |Qil & Grease Hot Alr Oven RYG_ENQ00S 20-Cct-22 20-Apr-24 18
Rayong Lab  |Qil & Grease Water Bath RYG_ENOO61 20-0ct-22 20-Apr-24 18
Rayong Lab  |Dissotved Oxygen Chamber {Cold Room) RYG_ENO184 25-Jan-23 25-Jul-24 18
Rayong Lab  |Ammonia Nitrogen SPECTROPHOTOMETER RYG_EN0037 27-5ep-22 27-Mar-24 18
Rayong Lab  |Conductivity (On site) Conductivity meter RYG_FS0597 19-Jul-22 18-Jul-23 12
Water Lab  |Calcium ICP-OES BKK_EL0Q37 2-Mar-23 t-Mar-24 12
Water Lab Calcium Hot Block BKK_EL0054 7-Apr-22 7-Oct-23 18
Water Lab  [Calcium Chamber (Cold Room} BKK_END167 30-Jun-22 30-Dec-23 18
Water Lab  |Magnesium ICP-OES BKK_ELOC37 2-Mar-23 1-Mar-24 12
Water Lab  |Magnesium Hot Block BKK_ELCO54 T-Apr-22 7-Cct-23 18
Water Lab  |Magnesium Chamber {Cold Rocm)} BKK_ENO1&67 30-Jun-22 30-0ec-23 18
Water Lab Sodium ICP-OES BKK_ELOQ37 2-Mar-23 1-Mar-24 12
Water Lab Sodium Hot Block BKK_ELQ052 T-Apr-22 7-Oct-23 18
Water Lab  [Sodium Chamber (Cold Room} BKK_EMO167 30-Jun-22 30-Dec-23 18
Water Lab SAR ICP-OES BKK_ELOO37 2-Mar-23 1-Mar-24 12
Water Lab SAR Hot Block BKK_EL0QOA4 T-Apr-22 T-COct-23 18
Water Lab  |5AR Chamber (Cold Room} BKK_ENO167 30-jun-22 30-Dec-23 18
Water Lab Chicrite lon Chromatography BKK_ENO130 11-Jan-23 11-Jan-24 12
Water Lab  |Organochlerine Pesticide GC MSMS BKK_ENDZ84 25-May-23 25-Nov-24 18
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High Volume Air Sampler Calibzration Worlsheet High Volume Air Sampler Calibration Worlishect

Projectsite: GuiTS3 Go. LA Pressure (mm Kg) ¢ 756 Projectsite s Gulf 753 Co 11 Barometrc Pressure (mm Hg) ¢ 356
Callbrate Locatian t Tsgmnindnd Temperature ( *C}: 21 Callbrate Locatlan: Anrugurndsivnivmessiuaan Temperature [ *03:
calibrate Bate s i bay 2 ltigh Volume I3+ YG P01 Callbrate Date s 16-May 23 liigh ¥olutae 107
Calibrelionshecl No: C-160523-NYG F59185 Righ Volume Mode}; TE5805X Cailbrationsheel No. C-160523-RVG FSO1 04 Iligh Yolume Model :
Calibrator 1D: HYG F50205 High Yohute 5/N: 47038 Callarator 1b: 1YE_FS020% 1High ¥olurme S/K:
Calibirator Mode} : Calibrasor $lape ¢ 0ue434 Callbrator Modet ¢ TEG02RA Calibrator Slope : 4434
Calibrator $/N: 3366 Calibrator Inlereepts 001262 Cellbrator S/N: 1166 Calibrator Intercept -081242
Testo, Delta i, Q2 1:thart Linear Regression st ig, Delta 1,0 Qs 1+ Chart Linear Regression
finch} i i) ({53} Linch} Ly’ fmin) (CFI5)
i 18 el 32 |siope: 221531 ! 28 G463 3 Fstape: 260
: 24 10% 3 | imtercepe: 120506 2 28 146 36 L interoept 47619
: 32 121 30 o] Gorretation Eactfictent 09957 1 2 tzi 40 Gorrelation Gocfficiont o982
4 14 1451 44 1 42 1289 4
3 548 1440 4B H 50 1514 B
ers| HER)
54 £5.4
Y 221530+ 12057 ¥ = 8.52% + 4.7019
o4 ' 48
e ns 10 15 i (313 05 10 1% 0
Qa {m3fmin} Qx {3 fming
Tomr 28 SR T D Py?
Caltbrated by Approved by : fialibrated by Approved by
( Mefaradrawes Sriruksa | {4r. Nappong [entsrupan) (Mrfaradrasect Sriruksa } (Mr Foppangjuntarupan}
Flebd sclentistf2] Envire Field Coordinater Sclentist [3) Hicld Scientiitl2) Tinvirn ekt Caordinator Setentist ()
FIRUANG. FOiDT4 IEVISIBN O TSVE BATE 1303710 HIRMNG FOE-OTA REVISIOMN NG, - 1SSUY DATE: 14/03/ 10
Nigh Volume Alr Sampler Calibration Worksheet EElgh Volume Air Sampler Calibration Warksheet
FrajecLSite: Baromelrie Pressure {mm 1) 256 Profect site s nlf T5F Co, 1ad Barometric Pressurs [mm Hg) : FEh
Calibrate Loration : SasTuutun T T oty Temperatuee (<€) ¢ 1 Calibrate Lacaslon: Sn3numativmitn Temperalure {*C) ¢ !
Calibrate Date: 1My 23 High Yolume 1D ¢ RYE 0530 Cajibrate Date: 16-May 2% High Volume D : REGFRO18Y
Cakibrationsheet Nos G 160533-YG_FI0106 High Volume Model: TES00%X calibratlansher! N £160533-RYE FS0103 High Yolume Madelt TE 5009
Calibrator iy RYY: FS0205 High Volume §/K: 4724 Caibralor i AV FRG2ES High Volume 5,3 ; 4791
Calibrator Madel ¢ TE-S020A Callbrator Slope : 0.44434 Calibrator Mode! ; TEAZHA £alibratar Slope ¢ 4474
Cakbrators/N: 1166 Callorator Intercepes ETAELC) Caibrator /N 16 Celibrator Intercept s 004292
Test o, Belta it,0 @ Ve Ckart Unear Regression TestHa. Deita 1,0 @ I+ Chars Linear Regression
{Inch] 1m*imin) {cEmy (inch) "t wn) {ckmy
1 4 066z 3 Sape - 208673 1 3 phd b Slope+ 21 4880
: 248 I 36 Jiotercept: FAT664 ¢ 24 1053 16 wmtereept 13,0620
N i ten 19 Jcorretation Caefiicient 09963 2 12 1 30 | Gorrelatiun Corfiicient 9989
4 A6 1.453 ki 4 L X3 1.30% 44
s L0 1630 st 5 56 1602 48
1igray 1{ormy
54 Y 5.4
|
|
|
yu 309670 s 13.7CR y& 21989 + 13043
0o - on
8.0 &5 1.0 15 4 oo a5 ia 15 8
Qa (1 fmin} aa {m3fmin)
Tommm Pt Tor DA R
Calitrated by Approsed by Calibrated by, Approved by
Mr faradravee Srirake) (Mr. Heppong luntarupan} (Mrlaradravee Sriraked } [Mr Heppong buntarugan)
Ficld Scientist(2) Eaviro Fielt Covrdinatar Scientist {3] Ficld Scientist(2} Fnvies Field Cosrdinatsr Selentit (41

VORM A $ 80074 REVISION ND- - SR TATE 14700706 VORI § 06078 REVISIDHHD- . ISEETIATE 1403
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Modei Numbar . LA130SF . Cortficate Ho. = 23810110
Deseription : Anzlylical Balance issuedt Date:  Friday, March 03, 2023

Serial Numbar: 25400884 Mo. . 204833

1D No RYG_ENOOOT .

Manufacturer - Sarorius _ Page No. Fof2 e

Customer Name : ALS Laboratory Graup (Thaitand) Co,L1d. {Raygng Branch)
£16/10 Moc 5 T.Maenam Khy, A.Piuzk Doeng, Rayeng 21140, Thailznd,

Calibrated Place : ALS Laboratory Group (Thailand) Co , Lid.(Balanca Room} .

Cafibratod By:  Mr.Chonchal Inthana Catibration
Procedurs No. ;. This calibration was conductad by
Using in-house ca'ibration progedure pumber (A003)

Based on UKAS LAB 142019

Cafbration Cate : Wednesday, March 09, 2023

Motrofogicat data ; Ambleniz Conditiens

Copacily: _ 189 g Readsbifty:  0.0001 g Temperature: __ 242°C =~ = §0°C
Humidity ; B00%RH : 0.0%RH

Rausons for cafibration Prossure R .

Rezazed ) Recoibranny Maintenanse Eguipment Congition, [ 6ot Operze [ #1
Measurament Method UKAS Publication Ref :Lah 14

The measurement uncerainly sinted I$ the expended uncennmry which is obteined frem the standard uﬂcerl.a\ntr rultiplied by the
cavatage [eolor (k=2) to provide & lovel of eonfidence of £55%. s in with the Guida to

of't Y In {GUM}. The G ity to Mational , which
rea!ne the unit of mmsuremenl secoding lo the Imernationsl Smndauf Syslem of Units (Sl) Report of Tolgrance came fom lsst of
Sarterus Matrolopicat Specificalions

[Jhewirsataten O]

Traceability:

Model Number D Teoceabilly Cetificate No. Duo Date
YCS5011-522-00  Sartorios waight sel 1mg - 5000g E2,¥S5011-522-00 SPC-RT  _ CO2212565 _,14-Sep-2023
MHE-2825D HuridityBeramelarTemp tuton MHB-3025D,_  DKSH _ C19220444 _  5-8ep-2023

This cargficate relata and apply this dquipment anly

This carificata may not ba repreduced clher than in fall except with ' 5
the prior written approval of the Verification Operation Civision { ' n 2 T
Sarteria (Thaitend) Co , L1d. A

ke chanchal inuhana[Technical Manager} 'g

SR FM 33 03 February 2022

figh Volume Air Sampler Calibration Warksheet

ProjertSite : Guif 753 Co, Ltd. Barametric Pressure (mm Ifg] : 356
Calibrate Lacation : TrarSouhugidng ‘temperature (*C) : i
Calibrate Dale: 36-May-23 1ligh VolumeiD : RYG FS0175
G Kes C-160523-RYG F50175 High Volume Model 5 TE-51700
calibrater ID: RYG.F50205 Nigh VolumeS/N: 4801
Calibraler Madel : TE50284 calibrator Slopa : 150765
Callbrater Si: 1186 Calibrator Interecp s 002043
TestNo. Peltall,0 Qs 1 Chart Linear Represslon
(inch) im’tmin) (CFM)

: 26 Loves 2 {sope: 254668

2 33 L2281 36 Dintercepr: 147900

3 a2 1.3627 50 |eorrel oelficient 29990

4 54 15424 54

5 66 17031 58

1jcem)
654
yu25.a6T 4 1470
00
00 05 io 15 28
and (m3fmin)
— T2 R
Calibratedby Appreved by -

(Mr. Noppong Juntatupan)
Envire Ficli Coondinator Sclentist [3}

(Mr)aradrawee Sriruksa )
Field Scientist|2)

FOHM EO: FUB-073  HEVISKHI NO. . KSUE DATE: 1403716

Sartorius (Thailand) Co., Ltd.
13 Rama § Nad, Huaaytwarg, Huspbwars, Raeghok 10310
el +88 2643 53610 Foxr 123 204 318347, e-mad service thaterifsnanrh. com

Cer

SARTORILS
e e Y
fﬁ @’@M@ of Calibration

Modal Number:  LA1305-F ; L Cerfificata No.; 23BCIO%tE .
Dezcriplion : Analylical Balance e Issuad Oate . Friday, Mareh 03, 2023

Sarial Number: 25405664 . _ Roference No. : 204833 o

1D No. RYG_ENCODT _ s T
Mar Sarlgri Page No. : 2002 ___

Galibration Results : Without Adjustment

Repeatability Eccentricity (Off-center loading error)
muwodu:wmw n;.yunmm 4 & KL = i3 yekoed
wng'er aaarant it g, 201 5 plazed [readoct of the ad Fa 23 or 14 ol mavimem cazatty plated e ihe
3 0 by e irvedie | ravdsa of tnm weighitng pan and foloen BICh AF RuF DALY
npfrﬂ -vm»seiay QIJMHI'A‘W |measuramant poinia { posdicns teeed Socardng 1 QIML RTE)
Nomina! Value : {Low Load) ,_3E.0000 1gp.000: valug 50
n g | 10,0002 Toleranca 0.0004 g
Tolerance
20081 g N Difference
35393 " Toa. 5e0z : °. o
Nominal Value : {Righ Load) 106080 1026031 &y
10 g 10.9941
Toletance : 10,9000 . T
0000t g 19,9099 b
2 ?BEE‘ i 3
Stonderd Devigtion 000029
Linearity
Yhe tedrsy win Reserdes izn of the cune of & ndighag Jrom e brddr SR208.
Telerance 0.0002 g
} Hominal Volog Gonventional #ass Volue Displayed Value Devlation Un‘cn:;\;\r; ‘
P @ e @

N -k
! ©.0500
0.1804
0. 5558
1.0000

“6.ooozs |
0.00034
R 0.00023
__100.5000 0.0082 T G.00CEE

End of Report

SOP FM 12 03 Fobruary 2022

High Yolume Alr Sampler Callbratlon Workshest

Projeci Slie : Gulf TS3 Co. Lid, Baremeirk 'ressure [mm He) ¢ 756
Calibrate Location : \'1.il!uugnwu!ﬂnﬁ\n1nn:i'unan Temperature ('O} 31
Callbraie Date: 16-May-23 1ligh Velume 1D ¢ RYG F50174
Calibr heet No.: C-160523-RYG FS0174 Itigh Velume Madel TE-5170D
Callbrater 1D: RYG.F50205 Itigh Yolume 57N : 4640
Calibrator Model : TE-5028A Callbrator Slope : 150765
Callbralor S/N: 1156 Callbrator Intercept : 002043
Test Ho. Delta 1,0 Que 1:Chart Linear Regression
(lich} m2/min) (CFM}

! 8 10765 12 |stope: 255514

b4 36 12631 16 Intercept: 14.1899

3 b 13043 30 |correlation Coetlicient: 09983

4 548 15704 54

5 66 ' 17031 56

1EFH)
]
¥y 25.5510 4 14.29
00
0.0 o5 10 15 10
and [m3min)

Tooe D23 R

Calibrated by Approved by

(Mr. Noppong aatarupas)]
Enhvire Fleld Coondinatar Sclentist [3)

(Mr]amdrawee Srruksa )
Field Scicntist(2)

FORM NG F06-673  REVINIONNO.. 3S3UE DATE: L4/03/08



High Volume Alr Sampler Calibration Worksheet

High Volume Alr Sampler Calibration Worksheet

Profect Site; Cul(T53 Lo Ltd. Barometric Pressure [mm He) : 756
Calibrate Locatlon ¢ ‘1Jl‘Umh\lﬂl:l!.l[rmg{glfﬂuﬁ] Temprrature [*0) ¢ 3L
Calibrate Datey 16-May-23 High Volume 1D : RYC F50176
CalibrationSheet No.: £-160523-R¥G FS0176 High Yolume Model : TE-5170D
Callbrator 1D: RYG_F50205 High Volume §/N: 4302
Calibrator Model : TE-50284 Calibrator Slope : 150765
Calibrator S7N: 1166 Calibraror [ntereept : ~0.02043
Test No. Defta if,0 Qo Ve Chary Linear Regressien
(inch} [m2 {min) (CFM)
! 3 L 2 st 314560
2 34 12611 b Intercept 65084
3 hiad 133 50 ] cerrctation Gacflicient 0:9984
4 52 15140 54
5 &0 16248 se
1}
54 H
:
!
¥ 314se s 65084
0.0 d
0.0 o5 10 15 20
Qstd (3 fmin)
— Do R
Calibfated by Approved by -
( M foradrawes Stirubsa ) (Mr. Hoppoty; Justanapan}
Fleld Scientlst{2) Envira Field Coordinator Scientist (3]
FORM NG FOB.OTS HEVISION BG- - ISSHEDATE: /0316
MULTIPOINT CALIBRATION REPORT
Calibratien Data 5-Jan-23 Namo HOx Analyzoer
Manutacturar HCRIBA Modal APHAS70
Barlal Ho, TOEHWM41 Equipmant (0 RYQ_FSC481
Caltbrator Manutacturar Teledyne APL Hodal 700
Garlal Mo. ikl
Bid, Qes Conzantration (PPH} 56,68 Cyiinder Ho. OND027222
Cyiinder Prasoure (pal) 180G Cerilfed By Alrgea inc.
Cartified Data Feb-22 Explied Dalz O-Fab-30
Polnt CALIBRATION RESULTS
Idesal Astupi NO Error ND | %Ermor NO Actuat NOx Ermor NOx | %Emar HOx
ZERC 060 .10 @10 10 Q.10 010 010
1 10000 98.70 =130 -1.30 100.1C 210 010
2 200.00 2G1.00 100 0.50 201.40 1.40 070
3 30¢00 258.30 -1.70 -0.57 30210 210 070
4 40000 3598.40 -1.60 -0.40 403 50 350 0Bea
AVERABE {%} -0.33 0.50
400 ==l
300
- /
185
o -
] 100 260 i) 08
—ldedl = Attt G =G Aclust HOX
Calivrated By Approved By

Froject Site: Sulf TS3 Ca., Lrd. Barometric Pressure {mm Hg) 1 I56
Calibrate Locallon : Taaauvat{iwize Temperature (*C) 31
Caliboate Date: 36-Mav-23 High Volume ID : RYG F30173
CalibrationSheet Nos 160523 AYG FS0173 High Volume Model : TE-5170D
CaBhirator I RYG F50203 Iigh Valume /K : 4799
Catibrator Madel s TE-5028A Calibrator Slope : 1.50765
Calibrator S/ 1166 Cafibrator Intercapt : -0.82043
Test . Delta 1,0 Que 12Chart Linear Regression
finch) fm?imin} [CFM)
! il 11184 32 |stope 290720
? 36 12631 46 Intercept 95012
3 44 13343 0 Correlation Cocfiiclent : 5.9989
§ 52 15140 54
H &4 LETTA 58
HERM)
65.4
¥* 39072 + 9,5012
00
00 05 10 15 20
Qstd {m3/min)
— o
Calibrated by Appraved by
{ Mrjaradrawee Srimksa § [Mr. Noppany Juntarpan]
Field Siientist(2) Eivvirs Flebd Coordmatar Setentist (3)
FORM B F 04073 REVISIOH BOL - ISSHEDATE: 30400
MULTIPOINT CALIBRATION REPORT
Callsration Date 5-/an-23 I Mame NOx Analyzar
HORIBA Modat APHA-3TD
Seorlal Ho. NVIERIYH Equipmant ID RYQ@_F20459
Catymtor Manutacturer Taladyna AP Modst 700
Barial No, 847
8i4, Gas Concshiration (PPM) 58.80 Cyilnder Na, GHO027222
Cylinder Preasure (pal) 1800 Cerlified By Alrgea Ine
Carliflad Dals B-Feb-22 Explrad Dats P-Fab-30
Polnt CALIBRATICN RESULTS
Igaaf Actual NO Emes NO | %Emor HO Asfual NOX Ermgt NOx | WEmoer NOx
ZERC .00 Q.05 .05 .05 0.10 0.1 030
1 140.00 99.50 -0 80 <050 10180 180 180
2 200.00 198.7¢ -1.30 -065 198.70 230 218
3 300.00 301.10 1.10 .37 30150 150 Q.50
4 400.00 401.30 130 333 398.90 -1.10 .28
AVERAGE {%} 0.08 0.3%
400
300
o
0
[
o 103 20 00 460
i igat ke AU HO o Artant HOX E
Caiibratad By Approvad By

(Mrdicawadl  Sakam }
Flald Emvironmsntal gclentisi 3)

=gl

{Mr.Samyuth Jitranont)
Aalstant Jeneral Manage:

ALS Lobovatory Greup

FORMHO F 3056 REWVISION RO . {SSUE DATE 0294012

e

{ MrJimwid  Sakam )
Flald Environmenta! Selentied (3)

FORMND FOG-056 REVESIONHD -

==

(MeBarmath  Jittrenont }
Agslalant Genersl Managar

AL Lasoratory Group
I550E DATE azmana



MULTIPOINT CALIBRATION REPORT

MULTIPOINT CALIBRATION REPORT

Callbraticn Date 5-Jan-23 Hamo NOx Analyzer
M. HORIBA Medel APHAITD
Barial No. ROSKGATT o RYQ_F&0483
Calib Toladyne AP| Model 700
Sorlal Na. w7
Btd, Qas 4 (PPH) 55.64 Cylindar No. OND027222
Cylinder Prassure (psl) 1800 Corifled By Alrges Inc-
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idgal Actusl HO Ermor NO | %Eror NO Actusl NOx Emor NOx | %Emos H0Ox
ZERD Q.00 C.10 0.0 .10 210 010 010
1 100.00 98.80 -120 -1.20 0110 110 110
2 200.00 201.80 180 .90 201.50 150 9.7%
3 30000 299.40 0860 .20 30260 2569 o.87
4 400.00 398,10 -180 -0.47 401.80 180 Q.47
AVERAQE (%) =0.18 0.66
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Ideal Actual NG Emor NO | %Ecor NO Actual NOx Error NOx | %Emor HOx.
ZERO 060 0.10 0.10 0.10 .10 0.10 0.10
1 100.00 98,30 -170 -1.70 100.20 G20 0.20
2 200.00 198.40 -1.60 -0.80 199.60 040 £.20
3 300.00 207.10 -2.80 -0.87 238.50 -1.50 0.50
4 400.00 358 60 ~1.40 -0.25 400.70 0.70 CA7
AVERAGE (%) 0.74 0,05
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Idanl Autual Error HEmor
ZERO 0.00 0.10 .10 Q.10
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3 300.00 295.50 -3.50 =117
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Pitot Tube Calibraticn Data

DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Piiot Tube identrficalion Number BRK_F50473 Cahkration Date 13Jan 23
Lab test duct Number 258-1-13-01 Standard Pt 1D BRK_Fied4a1
Calibration Sheet No G-130123-BKK_FS0473 Cp Standard 0.99

Type 5 Piot Tube Confficiont Data

Type £ pitot Atandard pitcttube | Typs s pilat Wwhbe Cp (s} Cp {5}
tube Leg AB (AP, mm.H O} (AP, mmH.0) Legh LegB

Test 1 A 200 7.0 0840 -
] 1209 1700 - 0.840

Test 2 A 200 17.00 0 840 -
8 200 1700 - 0840

Test 3 A 1200 1680 0845 -
8 1200 16.80 - 0.845
Tp 0842 0842

Sy = Cp

Ap ¢

Py )] wnest BE <L)

Z [C{: {8 = Cpfd or 5}]

Average deviation(A or By = mrt BE % 087
3
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CALIBRATICN DATA SHEET
Cabbraton Date 13Jan23 Hozzle SetID. BKK_F504TA
Caliration Sheet M. . C-130123-BRK_FS0474 Wermer Catper 10 BKK_F5t123
Norzle iameter {em.} Hi-Lo 40, +D,~D}3
Hopzle 10 H
D, o, o, AD o,,
1 ain 03788 0303 0004 43067
2 Q450 0450 0.450 0.00¢ 0450
3 0 598 o602 0.60% 06003 o801
4 .78 0780 0778 0001 o779
5 0.8n 0932 0.932 (] Q832
] 1094 1082 1694 o002 1.093
7 1264 1263 1264 009 1264
B 1 599 160 1600 0002 1660
] o
Vinere
0,00, < There differemt soZzle diameiats at 60 degreds 1o
¢ach oer. each measured Te nearest .02 mm =
A + $Aquimizn distance betieon any bwo dameters.
musibe ;0 100 mm
o,. EXTERER NN ) ]
MEASUREMENT FLAME
GSahsit Thaigan proe N“tc‘;"’" 1“3“‘“‘"‘"}
CEDEUDITY o e +e s PORIRADY o o i

[ her Saksaxt Frasanphysul ) 1M Halhapal  Jisngwar eowend )
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Calibration Date 13Jan 2] Amblenl Tempetalure ('C} k]
Calitration sheet No. 1 C-1X01Z-BKK_FS0469 Refative Humleisy (%) : 55
Digha! Temporatura 101 BKK_F50469 Raferente Temperaturs 1D BHK_FS0609
Seal Mo 132005 Sefial K. - 7685000
Model - XC-572 Model: FLUKET1S
Heay Cadibrate 254423
Locaton Dol Erro MpE Pass/Fal
M 'c C
Stack k] Q o 13 Pass
2% 24 =1 13 Pasy
50 49 4 43 Pass
100 55 K] 43 Pass
150 149 A 13 Pass
200 2] al 23 Pass
250 249 -1 23 Pass
200 298 -2 3 Pasa
500 453 -2 23 Pass
Probs 100 L] -1 =3 Pass
120 119 -1 =3 Pass
140 139 -1 =1 Pang
Cren 100 a0 K =3 Pass
120 1 K =3 Pass
140 139 - 23 Pasy
Fiet 100 ] bl k=] Pass
120 18 -1 £ Paps.
149 138 - +1 Fass
Exit [ 4] a =3 Pass
0 8 -1 23 Fass
20 18 -1 23 Pasa
Hieter 0 0 9 #1 Fass
25 2 -1 21 Fasa
50 49 1 23 Fasy
AUX L] 2 2 23 Pasy
26 24 - 23 Fass
54 49 + 23 Pazs
WPE - (Magimim af KinTmfiana ¥l
Sealssit Fhaigvi phises J\Lt‘;“ v j“"f"‘"‘?’
Calibeated by heigrv Approved by
Mr Eaksil Prgisanphisut MrHThIpG! JiEngasreeweng
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DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Catibratlon Qe 120123 Ambignl Temperanre ('C) 30
Cafibration shoet No. © C-130121RYG FS0MG Refalve Homltiy (%) 55
Digtat Temperature I3+ RYG_FS0216 Asference Tomperamre 1D - BKK_F50000
Consale Seral ko - 1708081 Serial No. - 7658004
Fodat XC-572V Wodelt  FLURE TG
Last Calibrate = $42522
Location | PETErenee Temparatuse | - Oightat Temperature Emor Remak
il i) °C
Stack [ 1 1
25 28 1
50 51 1
108 101 1
150 51 1
200 201 1
250 251 1
300 301 b
500 501 1
1000 1081 t
1200 1201 t
Frobe 08 101 t
130 121 b
148 141 1
Filiat 100 101 M
120 21 1
MO 141 i3
Exit g 1 3
106 11 i
20 21 1
HMetar '3 1 1
25 26 1
50 Ll 1
AUX ) 1 1
25 2% 1
50 51 1
Calbrated by Appraved by N e ;

tr Sgksit Phasanphizul

field Sciemist 145

Mrabhapn  Jorgwremsong
Spacialst {1}

P, F Ottt RGN « ISSUE DATE 20807

Pitot Tube Calibration Data

PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Calibsaton Date T3Jan 23 Nazzle Set D, RYG_FS0319
Catibraton Eneet o, C-120123.Fr G F50318 Vermer Catiper il BICK_F51123
Nazzle Diameler {em.| Hi-[o M-0.0) 3
Mozziz 1D #
D, o o, Ao o,

1 0309 2300 0309 0.000 0.300

2 0470 0.488 0485 [ elel 0467

3 600 0600 0.600 [l cle] 0600

4 9T 07en 0755 015 0.762

§ o0&z 0.930 0930 gdolo 0827

k] 1.080 1080 1065 oS 1682

7 1.240 1230 123% [eReb i} 1235

g 1554 1.568 1547 04004 1588

D D,
[ i
D.B.D, - Thesatiarent x5 ot 60 degrens 1o
e2cholher £ach measured the nasest O (6 me in
Ao * Masoum distance bewesn any b dismetass,
must be - ¢ 100mm
0. DD Dy 3
MEASUREMERT FLANE
Saksit Fraige prse N"tcl:""" 1’"3"‘““""’2-

Calib2ion By . L e _— Appreed by —
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Piiot Tube Calibration Data

Pt Tube identifcation Number RYG_FE0320 Catheation Date 13 Jan 23
Labtest duct Mumber 258-1-13-01 Standard Pite ID BRK_FGo4a1
Calibration Ehaet No C-130123-RYG_FS0320 Cp Standard Q99
Type § Pitet Tube Coefficient Data
Type 5 piet Standard pitat tube | Type & piotiube Cpis) Cpis}
tubeleg AB (AP, mm.H.0} AP, mmH.0) Leg A LegB
Test 1 A 1200 1700 0.840
B 1200 17 00 - Ga10
Test 2 A 200 1700 0.840
B 1200 17 80 - G549
Test 3 A 200 16 8% 0845
5] 1200 16 60 . O a5
Tp 9842 084z

st P A}’m.f)
S = Cp o[ —
Y AP

Py —-(pm]mumn.g oot

Average deviationtd ar I =

3

c Eop
Solst] Prassne o
Caitrated by P PERT LR
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(B aunapol Serparetaongs

Appigved by
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Prot Tube tdentification Number RYG_F50321 Calibratign Date 12.Jan 23
Lab test dugt Number - 256-1-43-0% Standarg Piot 1D BRK F50441
Calibratren Sheet Ho C-133123-RYG_FS0321 Cp Standard 039
Type & Pitot Tube Coethcient Data
type s pilat Sandard ps! tube Type 5 it tube Ca {8} Cpis)
twhe teg AB (AP, mm 1.0} {AP, mm.H.0} leg A teg 8
Test 1 A 200 1700 O B40
B t200 17 00 o840
Test 2 A 240 17 00 [e:21¢]
B 200 1700 [+-2¢]
Tesl 3 A 1200 16 BO [+3:25]
B 1200 18 B0 7845
Tp o542 9042

= Cp

: rpw—-rp’m];m.nﬂh <o

Z Ec',, 13— Cpid or 11;]

mier BE S 00/

o doviationgA ar B =
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Sartorius {Thailand) Co., Ltd.
122 Rama 9 Azad, Huapimng, Humbwany, Darghsk 10318
Tok: +£8 7643 63418, pral. service thasand S wanaruy eom

e SARTORILS
= L

o '5.'
keviewey . IR oll
CALIBRATICN G426

C_,CJ -Ij@ of Calibrati rD;PFROVEDEY N /

-

_BIINIE

Sarterius {Thailand) Co., Ltd,
7% Rama 9 Read, Huaytsang, Huaybwang, Bangkak 10310
Te +E0 7042 82010 FaxX +£8 23418307, 8T SR AN LANE UL £OM

Certiie

SARTORILS

]{F@ of Calibration

KEXT CAL DATE O'll%]a"i’ Mode! Number:  MSE2245-100.0U e Certificale No.© 23BCIGN15 -
Descriplion Analylical Balance issued Dale Friday, March 03, 2023
Model Number:  MSE2245-400.04 Ceriificale No. : 239G10115. - o : A 0031’:09552 o i 2;:;”3‘3 potie
2Nai Number T slerence No.
Desceription : Analytical Balance Issued Dale Friday, March 03, 2023 S ST -
T T 1D Ho.: RYG_ENOOG3
Serial Numbar: 0031708552 ; R Reference No.© 204833 I — T T
o v T T Menufacturer Sareriug Paga No. - zef2
1D Ho. : RYG_EHN003 .
Manufectwres:  Samofus PageMo - 12 — Calibration Results ; WlthOUt Adjustment
Cuelomar Name : ALS Labaratory Group {Thaitand) Co.,Ltd. (Rayong Branch) Repeatability Eccentricity {Off-center loading emor)
616/10 Moo § T.Mzenam Khu, A Pluak Daeng, Rayonp 21140, Thailand. mmm::aa:yumn -,wmwm_ﬂ,,-mm:w,,., ¥ loacing eerc 5 yirkled by
1 i3 pixzed ie o itdel i placedinine
’ ; rfpallmymmnnenﬂ;.:uﬁmmﬂommm e aranciard dewaten isusedra e of tha we'ghing pan & Enteren each of i eddimnel
Calibrated Placa . ALS Laboratory Group (Thafland) Co.. Ltd.(B: B pre s rapradutinitty Quanisatvely poini | poaitiony oa? '@ to DML ATY)
E16/10 Moo 5 T:Hoanam b, A Plusk Daen = MNomina! Value : (Low Lead) 20.0002 , 209.0000 Nominal volue 00 q
Calibraled By:  Mr.Chonghai Inthara Colsration 20 E] 8000t 200.-0L60 Tolerance 0.0004 g
20,0008 200.0641
Calbralion Date . Wodnesday, March 01,2023 Procedure M. : This celibration was conducted by Tolerance . i el
T gl el ot ! EA15) aooi 9 Lo | 2o oferonce
Using in-house calibrison procedure num| T3.5558 ErTeTe ) i
Basad on UKAS LAB 14 : 2018
Nominal Value : (High Loag) 29,0031 200.0601 2 88601
Melrological data : Ambignts Gangitions. 0 g [_20.0000  200.0001 3 0.0000
Capacity 220 ¢ Readobiy: 00001 Temperature 230+ 50% Tolerancs | 29.0002 360.6000 4 0.0600
s : po001 g 29,0000 200.0092 5 0.6201
Humidly:  SGO%RH  : 100%AY Coqor 20b.coes .
Raasons for celibrotion Pressurs _ ES - N A -
[ hewinmataen D] Service [Reptimd  [2] Re—catavetions Haresmance Equipmont Congtion: 6t omerse [ b Standard Doviation  0.00003  0,0000%
g Linearit
Measurement Method UKAS Publication Ref :Lab 14 “mmimm covasan corve cta waigiing e
‘Tha measurement inty stated Is the which is ohiainzd from Lhe standard uncerainty muitiplied by the : i R
coverags factar (k=2) to provida a level of of 95 Itls in accordance with the Guida to Tolerance O ODDZ 4
ofL in {GUM} Ta i ficate 10 Mabonal which T — — - o e e e R S
tealise ha unil of Ing to the | & S!andsld System of Units gs&) Reper of Toleranca came form list of i Nominal Vale Conwnwnﬂ‘ Maﬂ Value Displayed Value Dwa%m Ungenainty
Sartorius Metrologicsl Specifisations. : @ a _(ill f L @ o (9)
i 0.0260 ¢.0000 0.06013
Traceability: ? o.0600 "7 T Lo
: ¢.1080 G.CO00 0,05013
Model Humbor _Descripticn “Iraceability Cuotificate Ho. ‘Due Date L” [ o o ¢ 5600 . 0, C000 Tog.05014
YCS011-522-00  Saneddus weight s6 1M - 50003 EZYCS0-s22.00 - SPC-RY COZ212665 ; 14-Eep-2023 ! 1.5008 1.0000 0.e000 . 0.82014
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Alrgas Specialty Gases
Airgas USh, LT
6143 Eatton Road

{L73)
FlomsteadidBe, FA 15449
Arpaserm

Pt Numbes EQ4NIBOE 15A0440 Refaranca Number  160-401577167-1
Cylinder Number  EB140237 Cylinder Volurne: 1444 CF
Laboratory 124 - Plumsleadvilla - Pa Cyhndar Pressure: 2045 PSIG
PGVP Number A1Z020 Valve Qutlet 650

Gas Coder CONO NOK.502 BALN Cerificalion Dale:  Dec 23, 2920

Expiraticn Daie: Dec 23 2028
m
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AU B4NSNTD. T et hat & bial anatigal
s ehich FTac ks of B4 CHSASten e, W oo von s e 8

ANAELYTICAL RESULTS
Gomponent Reguasted Actuzl Pratocal Totzl Ralative Assay
Concentration Concantration Hathod Uncartainty Datos
HGX BR.UD Firs TIAZ FPM Gt -1 1% MIST Trecantia 211020, 122073035 |
CARBON MONOAIDE  20.00 PPM BA46 FPM o1 - D.5% HIST Trazeabia 1UURTD
HITRIC CXIOE £0 00 PPN 7841 PPH Gt +-11% HIST Traceatis 12442008 4202 vzon)
SULFUR DICRILE 80.00 PR} 8322 FPH Gt 1 1.4% MIST Tracsablo 121412020, 12232008
HITROGEN Halangs
CALIBRATION STANDARDS
Typa Lol1 Cylinder Ko Cengentration Uncertainty Expirafion Date
HTRM 11010123 KALOGAE3S 97 31 PPH CARBON MONUXIBERITROGEY o 04t Ou1 04,2022
BRM 12386 D5A5025 9.9% PEM AINITROGER DIGXIDE 2oh Feb 20,2070
HTRM 17060226 EB070102 100.3 FEM HITRIC OXIDEMITROOEN 1% Julz) 2023
2] 124206808 ooty + (028 PPM HITROGEN DIOXIDERRTRCGEN z% Aug 35,2021
HTRM 16070203 KALDE3CA? 47,59 PRI SULFUR DIGKIDEMITHOGEN 8% Dec 23,2071
1), BR1A CF AGA Athed aboen U Laad in L aaoay KT
ANALYTICAL EQUIPMENT
Instrumentifake/Model Anatylleal Principla Last Hutllpaint Callbration
Ehostel 1630 FTIR AUFZDIGZS OO (5G] B 18, 3020
Micoial 1553 FTIR AUFZG1G245 HCY ] Dec 16,2020
Hicolel {550 FTIR AUP201C245 HOZ FIR Dec 02, 2020
Hicelel (30 FTIR AUFZ010245 502 FTIR bestz 2020

Triad Tata Availabie Upun Request
NOTES:

Gross Weaght 278 Kk
NetWaight. 4.7 Kg
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Pretocol

Part Humbat EQ4NI90E 1540554
Cylinder Number. EB013620% Cyfinder Volume 1444 CF
Laboratory 124 - Plumsteadvilie « PA Cylinder Pressurer 2015 PSIG
PGVF Number A12020 Vahma Outlet: €50

Bid4 1
Plumsteadville, PA 18049
iryas cum

Raference Number.  160-401007848-1

Gus Code: CONONOX.S02,BALN Certification Date:  Ocl 06, 2020
Explration Date:  Gct 06, 2020
Corpcat T “EFA Traceutity PV Tor G FEE
EILTEAZEII. e he aasay Frocetucas siee, dralyica Lemoziogy eoes i e, et araty
uroertanty as ptiied balow win & W o s AR et 3 o his CRRTION MATE A4 CAMCALTBNAN 418 G b
Aoy ol et
133 Hist s T7us €3tindar batzw 100 ki 14 O 7 maganzusals
ANALYTICAL RESULTS
Companant Requoated Actual Pratscel Total Relative Azszy
Goncentration Concantration Mathodt Uneertainty Datos
KX 5.00 PFR S4.64 PPM Gt 4 1.3% NIST Trmcenble: OBZH2020, 16067020
CARBON MONUXIDE, £5.00 PRI 442 PRI Gt - 0% NIST Teageptle Rl il
HITRIC OXIDE £5.00 Pt S484 PR Gl + 1 IR HIST Tratentle ORI, 10067020
BULFUR BIOXIDE £5.00 PRI S B a1 +1- 1 2% NIST Tracoatie 08U, 16T20Y
NITROGEH Balanca
e
CALIZRATION STANDARDS

Type totid Cytinder Ho Consendralion Unce rtainty Explration Dite
NTR# 010150 KALCOSETS 8731 PRI CARBON MONOKIDEMTRUGEN e DAY oatd, R
BRI 12388 DEASES 281 PP AIRKITROGER DIOXIDE 2% Fab 20 2020
NTRi 17060226 EBIGTHICY 1003 FPM MITRIC OXIDENITROGEN - 10% Jul 23, 2033
IS 1znts CozanT 4,028 PPI MITROGEN DIOX{OEHITROGEN 2% Ay 15, 2021
NTRH 10116 WALEHELY $3.6 PR SULFUR DIDXIDERITROGER 08 dui 28, 2073
HYRn 1610205 AL CO308? G169 FH SULFUR DIGRIDEMITROGEN 8% Oez I3 2021
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bt i ey v retarence 1o e GUIS vued in b
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ANALYTICAL EQUIPMEXNT

InstrumentMakelMaodel Ansglytical Pringipte Lat1 Muttipoint Callbration
Riccle S50 F1 IR AUFZQIE5 CO FriR Gep i1 2020
Rizgiel iS50 FTIR AUPZOHET4S NO FOIR Sep 14. 2030
Hiezlet iS50 FTIR AUP2I10245 HOZ FIR Sep 22 2C20
ictiel iS50 £ 1R ALPRDT0245 EO2 FTIR Sep 18, 2020
ek i

Triad Oala Avaitable Upon Requeat
NOTES:Gross Weight 27 8 Ky, NetWeight 4.8 Kg
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Humbar! ECARICOEIHADDTS Rataranca tiumber 024011231854
Gyﬁm‘x Number:  HDI30E3 Cylnder Volume:  247.2CF
. boratory. 124 - Rivarion {34F) - NJ CAlnder Proyeure: 2215 PRIE
PG\PPMN‘ AEDIS Vehio Qugal: a3g
Gas Coda: COHONOK.A02,BAN Canltsedon Dato:  Feb 2B, 2018
ﬂlnﬂ:n Dats: Fob3e 303 e -
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o Tl e o 180 i .4 meprpwamty )
ANALYTICAL RESULTS
Compansnl Ruguusiad Actasl Protazal  Youl Hotitva
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Ty telm SylingerHo Cenesnlrstion Uncerainty  Explration Dats
TR (HETi0 Ceae 43 11 PP CAREON WONGIQENITROGE  vh04% Fan o, e
12987 22 LT, I01T
180seT Coieins 042 PPM MRS CRIDERTRCGEH 1% Juni?, 2e0
wHE16m oot AN PPUATRISRH SIGHOBPETAGGEN 1 1A% a5, 010
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0 P ot o mfwmnce L e G148 i ot o127 e ok gt of Bt s, ]
ANALYTICAL EQUIPMENT
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Humber: ED4MISIE15A0440 Referanca Number.  160-407507847+1
Cylinder Number: EB3137377 Cylinder Volume: 144.4 Cubie Feel
l.eboratory 124 - Plumsteadville - PA Cylinder Prassure 2015 PSIG
PGV Number: A17020 Valve Dutlel ]
Gas Code CO.ND NDX,502,BALN Cedification Date:  Oct 98, 2020
éxplmiun Date: Oct 06, 2023
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Canreauon pefonmed wien CFA - A Gosracun Cotraton S1onmuida (Hay 20177 sommaet EPR
EQOR- 12831 wing the staay procedises izind, Al requie t 1rwlu)1rﬂ-u has » =g prgmce
R Laitly b diciod below wix b ¥ k@ o b HEONE
e h-ls st aterew
[ tiod Elsa Tra O F mepacasEein
AhA.LYI'.‘ICAL RUESULTE
Component Regusated Actual Protecel Yotsl Relallve Azsay
Cancentration Concentration Mathad Uncortalaty Dates
ROE 5600 Fpat §0.27 PPN ] o 1.4% NIST Troceszie 0O27020 10052020
CARBOM MONOXIDE  B0.00 PRI BDSI PPN &1 4 1.0% HIST Traceatle BU207850
SITRIC OXIDE B0.00 PP BO.T7 PRI Gt 4 1.4% NIST Tracentic COGIOC. 12020
SULFLM D:0XIBE £0.00 PRI T6.00 Bt G e 1.0% HIST Yracentis 022020, 10042030
NITROGER Satance
S
CALIBRATION STANDARDS
Type 1etiD Cylindar No Concentration Uncartalnty Explration Data
KTRH 1 RALOCASI6 92 3% it CARDON MONOXIDEMITROGEN I Ocl 4, 2022
PRI 12368 Do85075 .91 PRI ARMTROGEH DIOKINE 1% Feb 20. 2020
NTRM 1106026 £00073108 1003 PPR NITRIC DXDEAITROGEN 4 10% i 22,3023
s 124203630 ceaner 4.028 PPM HITROGEN DIOXiDEAITROGEH 2% Aug 182020
HTRM OTDNORE? EB0O78Y 16 100,6 FPI ROWNITROGEN & 10% B 23,3028
NTRM 1EGI0Z25 KALDOM4 15 $7.65 PP SULFUR DIUDEMIRROGEN +08% Do 23, 2021
KTRR 110418 HALUOAGDZ 5.8 PRI SULFUR DIGDEMITROGEN BN 28,3023
‘Thie SR FRU or REEE noked absum is Gy 10 reers ra QS it in e &nd not pan of Pe analye.
ANALYTICAL EQUIPMENT
InztrumenUMake/Modal Analytical Principlo Last Multipolnt Calibiration
Fitotet 1550 FTIR AUPRA 10245 CC FTi Bep2t iCz0
Kicole! 1560 FTIR AUTR10745 NO FTIR Seo 14,2029
Hizole! [60 FTIR AUP2OT034S NOZ FTiRA Bep 22,2020
| tcoke 1520 FTIR AUPZO10245 502 FTIR Gep 96, 2058

Triad Dala Avallssis Upeon Roquost
HOTESGross Weight 27 B Ky, Het Weight 26 1g

pproved lor Ratease

Fuge 1 ol 1654019078411



- " Alrges Speclalty Gascs Alrgas Specinlry Gases
Alrgas. B Alrgas T
6‘41 Eassen Aoad . :H‘ Eu“l:nwha:A -
P radviliy, PA 18¢ st &, BA 18349
0 A Lgin company .u:‘:::.g 4, FA 18949 30 Al Lot cirezatny v
CERTIFICATE OF ANALYSIS CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD Grade of Product: EPA PROTOCOL STANDARD
Customsr: AlIR LIQUIDE Customer: AR LIQUIDE
(THAILAND) LTD {THAILAND} LTD
Part Numbes: EO2NIS2EIHACOND Refatance Numbar  160-402340009-1 Part Number: EQZNIBAEIHAN01 Relerence Number:  180-902340016-1
Cylinder Number:  GNOO27H33 Cyfinder Volume:  248.4 CF Cylinder Number:  GNOD2720% Cyllnder Volume:  249.8CF
Laboralory: 124 « Piumslaadvillo - PA Cyfindar Pressure: 2214 PSIG Laboratory: 124 - Plumstepdville « PA Cyilnder Pressure: 2214 PSIG
PGVP Number: AlZ022 Valve Outlet: S0 PGVP Numbor; Atl20z22 Valva wilat 580
as Coda: 02,BALN Cerlfication Dale:  Feb 10, 2022 Gas Cede: 02,BALN Cerlificalion Dale:  Feb 02, 2022
Expiratfen Date;  Feb 42, 2030 —
v y srdCrntertenci O (Vay 30127
Ggﬂﬁizv‘;!?:ua e wEn EEAT s mbwm:nmmcﬂr:(mmmyg&ww mumm mw‘ “UWE)“‘ AR, P ma?:ud. Anatytcal ol w:::;” s I_ o for nAshylical Ertprizreres, This Gyinder has a tolal
[rrmorarey mma.mm.mm-numlnum Traco ate i wh .mmmuud*'- Pocan ] Thew 0 10 Fich 4Tiect the rie of 123 CaSation ixure. All conoankafons sasna
jeimcla bxl utledd & * mclalrols barh crisas obaries hied,
D Hot Use Tnis Eréndes below WG s3ip. L. d?mmh De Hut Use Tha, GyEoter balo 108 gald (e 0. Megsoancals
ANALYTICAL RESULTS ANALYTICAL RESULTS
Componant Requested Actusl Protece! Total Ralative Assay Component Requactad Actual Protoes! Tolal Relailve Awszy
Concenlrallon Ceneentrallon Melhad Uncertainty Pries Concantration Concenlration Method Uncortainty Dates
CXYGEN 8.000% THTE % Gt +1-0.4% WIET Tracksble 021082072 OXYGEH 16,00 % 1004% Gt +i- 0.4% NIST Teaooatie DUIA0TZ
HITROGEN HBalsnca NITROGEN Balanca
il ——
CALIBRATION STANDARDS CALIBRATION STANDARDS
Type Lot 10 Cylindoz Hg £ Uncertalnty Expiratlan Date Typa LotiD Cylindor Ko Uncerainty Expiration Datn
el U— - - , 2022
NTRA 10010635 Ka22178 2867 % OXYGENMITROGEN 17, 0.3% Aot 19. 2022 TR 84010230 KOC5228 2320 % CRYGERINITROGEN R Jun G2
ANALYTICAL EQUIPMENT ANALYTICAL EQUIPMENT
Instrument/¥ekefModel Analylical Principle Lasi Multipolnt Callbration Anatytlcal Peinelple Lazt Hultipsinl Calioration
SIEMENS DXYWAT 6 - H14WS-351 - 02 PARAMAGHET IC an 27. 2022 SIEMENS DKYMAT 6 + N A5-R51 + OF PARAMAGHNETIC Jan 27, 2022

Triad Dala Avallable Upon Reguast
KOTES:Gross Welghtt 48,3 Kg
Netwelght: 8.1 Kg

Approved for Releasa Page 1 of 1004521400081

Triad Data Avallabla Upon Request

HOTES:Graos Walghl: 48.8 Kg

Mot Welght: 3.2 Ko

Y e

Approved for Reloase Page F of 1694023460161

Custemer Duaily s o
“roduction Qnler Number: gpagesy

Aalérial Number: 47810044
Cerdineatien Date:30-Jac-2016
Wapiry Dole: 20Jan-100

Sred] A7,

hrascs waredid iy
e ik estats
i3tk

g e eftiemes siamtbzet s bich boaracetds e tue Sapgpai biaidant of
w10 he K Trasoabiliy Prolooob €84 G0 I LM dor the Sacay andd
b other anlis epnaspineiedena s L. MONERL vt

,Nww;m‘h e - tad iphed By cataraze facior b adding 2 ves sl vaslidesce of
Certificate Numhee: R i Analysi:

467615 SR

Cylinder Number; ' ?]‘lﬁ

550750 TRITIHAT LOYRAT
Neminal Culinder Cetent: Apprave;

6.520 M

Nominst Prosure: (}‘

145.0 Bar SR R UL THAR <)

Vulye Qutlett To Re-Order Please Quate:

CGA 590 BRASS §7200-114

@ s ierommiendad that this praduct be nst ased helior 4% of eeruzl contents of shoubd pot be used wken i m
poedsure is beluv 1 50psiy.

& Diher unpurities that detest by analyteal condilng of ties miincure shal! b2 report £ it is quere than 106 uf
fishntn ininer smpneent

@ Keep zad use in welbvertfated and sicure ates

Crinment:

v Bk taairis) Sie (ona

e bt b

tinde (Ihalland) Public Campany Limited

12 o AN

CERTIFICAT! ANALYSIS

Compontnl Ay Dl

Oargen BU0% 9% £ 143 zelative B RPEIN 20-Jun-2085

In Nitregen

Refercnce Standard wsed h,‘lsva_s

Refereuce Culinger Pia, Ermssusin Ty e —
Slandnrg

Oxygen 2436155C 25082013 15 Aug-1017

I Nitrogen

Anatytical Jnstruments used i dsyay

TosnimstN ke Riode] ‘Bnalyics! Urinslgly " L Mulieainy Calibgion
Scrvomex 4168 03 Asalyrer Paramaguetic -Bec-2015

Ncthod vl Anati
| Oas Ot
2 fuamagnii i

4 toal Hhpdron b
6 Ut peeificd

Cliter Kunl

sgrarh

 Ltrztrochemical Guyges Anthact
+ Electnhetital Mottt Andyter

Produciion Order Numbe158]131928

resn Analyrer

0 Anslyter

et 550730 Cerfifcation Dute: 20-tas-1016

Explration Date: 20Ja0-2024

b 2uh psinng

Fawe 2af2

Nnde (Thailand) Pubdic Company Limited

e e

dta )

&0 T URTEIEREt 0 270 ) 16 CWLITI AT (L 63 AL
esmd 2 Armh 10540 FoAt () ani6rs0 Fara s
Loywmddal 165 § % uemns Quiadng 3o JREa

Fean teas da giparr n ‘rara e n

5 Tkt o130 Tower &, 305 14, Kasgria Tisd 04 & S Pead, 307000
i, Samtprabact TG, 1 (A1 IMEEI0 faaden) ZHIE AN
VP PR 10 Mo B, § Bangunah. & Raemipel g Chackagagsss 1Eka

thatsns, (L8} 3852047001 Lovias) e 0

15 ViR 370 A 1 MR A5 UL 4 § R
Buncad by 10540 el 013 et s Gl 7t
Trrvucueay 125 B 8 ALZDRS DLW 2T MG

Foat eeh s meann Froam Us) 3582032

187 Moo, Rangra Towrs &, 1/3 Moo £, Bangna Dad it 4 3 Rart, Beogbara
e, Javilrsam 1002, T (KYIIEGKD ol AN
g Flard 1333605, F Rangiamak, A bty Chackorue 143

Thadand 1 (1433 3904722 fes (e 30310 000



[TFICATE OF ANALYSIS

Custster Detsil:
ALS Laborstory Greup (Thafland}

Cyllinder Drteription:
SYEFL. 4T L.

Froduztioa Qrder Number: 99131385
Marerial Number; 557200744
Certificaslon Dater24-5ep-2016
E3piry Dute: 24-$ep-2024

Latdatily #5%,

Bt refareses m\m.d\ iuf’:i,in(zr“r ta .:vlii M.!:.sr | Eratdare o
1ihe EPA Try A/ 13

2t

etnigg 5 level o€ reaFidce ot

Cartificare Sovidery

B.560 M3

Analysic
285716 h\-{ﬁ’
Citinder Nomber: T -
363075 TUTIRAT LOY B et
Kewzmal Cylinder Contens: Appros e

Nemiaal Prescre:

(sl

pressure it bedosy PRI

MR HHGCE CrmpeaenT

1450 Bar CRIAN A IALEE THAPAT
Yahe Outket: To ReOrder Please Quern:
CGA ST BRASS 557300344
£
Commear: © 1t 6 recommended that this prodist b ast used below &% of govgs

& Oebeq spurities that detect by anabyueal cordition of s mintare [LEN 3T

© Kezp aad use in well-ventitoted and recure area

23 canienls of shenld 06t be used shen 15 gas

Fepurs i it s mere than 100 of

ukidn mim,wdm) R ey
Bt vt
L1 umu.m-muu UL Ryt 1 6§ maread®
EURUE S READ Y 154 ke (4) 130 000 Foam el 2aneIn
rownnzelins 105 mj % mureeing utsne sdared M8
bt (o) 151041000 b [80) sn 51220

Fagetef2

Linde (Thatand} public Lamgaay timited

L s
3" oor. Basgea Towen B, 10 546 14, Baypor had €043 Read pasghetw
Rangpder, Sacrprakars Kotad, (0] (WA} TVIREIGO  Tar (06] TAR 60

Wahgow Fiart 10T 50 & T henpuimal, 4 Saigiakag Chartnongys 1110
a4 330 023

Thazee, el (sad 3o 810472 41

 CERTIFICATE OF ANALYSIS

Analytical Resuit

Cosopagrnt Lirqpenl Lerlllled Lenlfied Method Assay Dase
Coprarration  Copegnlialien Lagerialoly
Dxygen 1a.8% 169 % +- 1% relative {1 L-FB-354 24-5ep-2036
in Nitrogen
Reference Standgrd used in Assay

Deferenee ‘Culipiler Ko, Coegentratinn, “Eepived Dai -
S1andara

Orygen 4362356 FLTPENLETS 19-Acg-2017

[ Klregen

Analytical Instrements wsed in Assay

I Mk ] Anabytica] Bigziple Lot M Calihearin
Sorvemea 4190 02 Anelyzer Parzmaguctic U-Sep-2018

Masncd Al Ansiyii
§ G Chromapiugs
2 Ptnguric

6 Crdur vt fied

Chlluder Humber 363015
Production Order Number$013138%

Certifeation Dule: 24-5ep-2916
Fapiration Dalr;24-Sep-2024

wtin Eud ecealn) $via fuerou

o

B £} VrArOO B £/1 w14 ASAAN FTR 3 4.5 ALTR

el § Arahv 16343 P el aaaanee Fmrm st s

Gowwrsdad 18 wj 4 mumad srmaim ciem 2008
LI R 22 B o (geh 2051092

Tage 2ot 2

tinde {thailand) Public fompany Limited

e

15" o, Bamgeea Yom b, 175 Mo Vo, Samypy Trad 1. 6 § sl fengtere

Basgies, Lrmiprakain 15540, T4 (LALRI 6060 Fas (o) HORGDD

Welgree Flamd 158 kina 5, § Eangismak, & 85ngzatang, thachacnpei 24368
Thaiiené, Iei 2] HATA 410 33 Tae (heh 39304 323

SITHIPORN: SITHIPORN ASSQCIATES CO, LTI

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirknthom fd Bangburnry, Bangptud Bangkok 10700 THMLAP{U _ H:ﬁ;ﬁ:;l:::f
Tol0-2435-8500 Fax0-2433-1679 o-mailcal-center@sithiphom.com hitp//wwwisithipharn.com
Cert. No. : ACC23005

Pages :  1lof3
Calibration Certificate

Equipnent SOUND CALIBRATOR -

Manufacturer: RION
Modlel : NC-75
Serlal No.: 35002736

1D No.: NYG F50494

Conditlon As Found : GO0D

ALS LABORATORY GROUE (THAILAND) CO., LID

104 PHATTHANAKAN 40, PHATTEANAKAN ROM}
KHWALNG PHATTHANAKAN, KHET SUAN l,L.‘\NG
BANGROR, 10250 THAILAND.

Cuslomer :

Locntion @ R
(230 £3) -

Ambient Temspersiure !
Pressure: (103 £33} kP2
Relatlve Humidity : (500 220 5

Received Date §
Cnlibration Pate :
Date of Issue ;

06 JANUARY 2023 e
17 JANUARY 2023 R
19 JANUALY 2023

Hathekem Plsutpaisan

7 BAA-

{ Thanake! Pewchumi

Calibrated by :

Approved by @

This cernficate Is issecd in accordance with the requiremesns of ISGFEC 17025 standand, may not be reproduced

othier than in full. except with the prior written approsal of the head of Calibration { ahorstory.

OF 181 2002150

[T DYS ST

CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Calibration Procedurce 3 CP-AC-03

Calibration Method :

Cert. No. : ACCZID05
Jab Ne. 1 VCOGAC0024
'oges t 2al3

This equipment was calibrated by based on IEC-60543 2003 Slandm'd.

The sound pressure level, frequency and 1otal distertion oﬁh )

microphone,

Condition of this vesult of calibiration :
1. Reference Standand Insiruments ¢

nsirument Modet
Wavelorm Generator 33510
Digital Multimeter 33461A
Digital Multimeter 334614
Dipital Multimeter ERELIFY
Programmable Attenuvator MAT-1070
Condenser Microphone 4180
Measuring Amplificr NA-12KAL
Audio Analyzer AVR-3360A

2, This result of calibration was found accurate as shown on date and place of calibration fof i}
3}, This ceruficate is raceable 1o the internatienal system of anit maintained at :

3.1 National Instiute of Metrology {Thailand),

12 Thailand Institute of Selentific and Techavtogicd Rescarch {TIST

OV 15291070064

sured using the reference

MY$52302742 o
MYSI220104  BELBP, 0440265
MYS3ZI0076  EEL.BP. 030265 |
MYS0024273  ELL.P, 050265
62100114 EF-(g-22
2977900 AAOLE22
34560405 AA3005-22
V2059 EF-0010-22

7 AL



_:»I:i"‘tl E l:c() AR N SITHIPORN ASSOCIATES CO,LTD.
o CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACC23005
JobNo. @ VCEEACOD24
Pages 1 303

Result of calibralan ;.

1. Sound gressure fovel

Specified sound Measured S ;. Telerance
pressurs Jevel value Un:zﬂamty "
) ) @B
™ 53.98 014
%, Frequeney
Specificd Measured Devialed Tolr.-'ri.mc'c
Frequency valpe value Uneertainty lirﬁf‘l ’
Q1) ) (%) %) (%)
1000 1000.0 00 0.l 19:
3. Tuta) dlstartlon
Measured value { 95 ) Uncertainty (%) Takerance lithit (% }
G.35 0.10. . 30

The reperted unceralnty is based on & standard u.ncc'mimy multiplicd by coverage factor & ~ 2

orany value following caleulation.providing n lave! of canfidence of upproximaiely 95 %

End of Calibration Certliieate

QF-TS12-04H-020064

vy

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Arsartete CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert No. ¢ ACL22227
Job No. 3 VCESACHNES
Papes : 2olR

Calibration Procedure ; CP-AC-DY

Culihration Methed ;

Tlis equipment was calibrated by based on 1EC-61672+3 {2013) Standard for sound level metez (S1.M).

The SLM had tests to Acoustical and Flectrical signal 1ests of frequen ghting With Anechoic chamber and Reference
Standard Instruments. .

For tests results of eech ilems were inade by observation of euch Instruments display and also with SLM's display.

Condition of this result of calthration :
1. Reference Standard Instrumenis :

Inatramsn} Medel Serla! No, Cert. No, Due Dale
Waveform Genermor 332104 MYJHOIHG [F-0007-22 04-Feb-23
Waveform Generator i3sun MYS2302%92 EF-0008-22 -Feb-23
Digilal Multimeier 33361A MYS322014 EEL.DP. (/0265 09-Feb-23
Digital Mulimeter 334614 MYS5320076 EEL.BY, 03/0265 - W'FL‘I'ZS
Digital Melimeter 3HEIA MY60024273 EEL.BP, 050265  09-Feb-23
Programmable Alteauatoy MAT-H70 62100114 EF-0009-12 I DFeb-23
Condenser Microphone 4180 2977500 AA-IOi;—ZZ 24-Feb-23
Measuring Amplifier NA-42KAl 34560495 AA305-22 22:Febe23

2. This result of calibration was found securote as shown on date and place of Galibration for thit calibrated stem cnly.

dat s

3, This centifieste is wraccable to the i jonal system wl unit
3.1 National Institute of Metrology (Thailand).
3.2 Thaifand Institute of Seientific and Technological Rescareh (TISTR).

QF-TSI2-04-1H- 02066

- Z2Ea

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-554/% Sirlnthem Re,Bangbumry, Bangplud Bangkok 10700 THAILAND. ML TN 17025
Tel0-2435-6800  Faw0-2433-1679 emailal-center@siiphomcom hitpffwwwisithiphormn.com CALBRATION 0384

Cert. No. : ACL22227
Pages ¢ lofd

Calibration Certificate

Equipment ; SOUN LEVELMETER © -

Manufacturer RION .

Model : N'L-42A."Ml:mphnnc UC-52,'Prcmnphfr.rN![ 24
Serlal No.: 00623388 / 198635 f!ﬁd]&

1D No.: -

Condition As Found : Gaoh

Customer : ALS LADORATORY GROUP (THAILAND) CO,, LTDY

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN L UA'NG,
BANGKOK, 10250 THAILAND.

Location : -

Amblent Temperatare @ (2303} “C
Pressure @ (101323 kPa
Telative Humidity : (500 £20) %

Recrived Date : 28 SEFTEMBER 2022
Culibratien Date s 12-17 OCTOBER 2022
Date af Issue 1§ OCTOBER 2022

Calibrated by ¢

Approved by ¢ 7 m

{ Thanakul Petchuri

Nathakom Pisulpaisen

"I'his certiffeate is issued in ercordusee with the requirements of 1SGAGEC 17025 standard, may not be neproduced
ather than in [Wll, exeept with the prior written approval of the head of Calibratien Laboratory,

QU-TSH2-04-04-020664

_S IT'H IPORN; SI'THIPORN ASSQCIATES CO,LTI.
Arrholetes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Ceri. No. ¢ ACL22227
fab Ne. 1 YCOSAC00BS

Poges  : 3of8
Summary of Measurensont Resnlt ;.
Uncertainty | Maxlmum-permlited
Farameter Pans- [ Fall | uncertainty of
B EU B
A - measurement (A1)
1, Absolute sensitivity v ; 02 SN
2. Self-generated noiss v - 0,2 R NiA
3, Acoustical signal 12sts of frequency weighlings. E i
125 Mz 4 - 0.3 s 0.6
100031z Y - 0.3 S 06
000 H v - 0.3 R
4. Electrical signal tests of frequency weightings L
For 10 He to 4 ki v - 0.3 L D6,
For >4 kHz e 10 kHz e - 03 AT
For > 10 klZz 10 20kl - - . [T
s, Frequency and time weightings ul | kHz v - [1¥] RN 100
6. Long - term stsbility I - 0.1 o Lk
7. Level linearity on the reference level range v - 0.2 N ]
8. Lovel linearity including the level range contral v - 02 LT 03
2, Tane bursl responsc v - 0.2 C o D3
10, Peak C sound level ¥ . 02 B 035
11, Gverlaad indication ¥ “ 0.2 . 025
12. High level stabiliy K4 - 01 0.}

QF-TE 1 2-H-(4 20004

PR )



SITHIPORN; SITHIPORN ASSOCIATES CCOLLTD.
prradistos CALIBRATION LABORATORY

Continuation of Calibration Certificate

s ACL22227
: VO4SACHIES
Pages  : 4of8

Result.of entibration ;.

1. Absclute sensitivity

Reference : 3 Acceptance
Acoustic Signal < Limit
(a) Pt B Lidmy
9.9 (93.95) L :

2. Sclf-generated nelse
2.1 Normal test

Measured Valoe
(dB)
14.8

.2 The microphone of the sound level meter was repluced by electrical signal ing

Frequency Measured value T :
Weighting () L
A - weight 118
C - weight 174

TFiat 2.3

3. Acoustical signal tests of frequency welghtings
Meter free-field acoustic response ol a Jevel of 84 dB3

Frequency Deviation from verious frequency weighting response curve (dB)
\ e EA e =

fuz) Flat Crweight *Asweipht cc;:pl.:m:e
Limiis
125 0.2 0.3 0.3 £ 15
1080 0.0 0.0 0.0 i 1.0
8000 0.8 0.9 09 5.0

QF-TS12-04-H-120604 ZL
o AL

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
At CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.

HOLooiated

CALIBRATTON LABORATORY

Continuation of Calibration Certificate

Cert No. : ACL21227
Jab No. : VOGSACO0RG
Pages : Sof8

4, Electrical signal {ests of frequency weightings

Weighting network response with refative to § KHE

Frequency Deviation from various fegi ighting response curve (dB)
{Hz) Flat Crweight Acteptance
63 -0.1 -0.1
128 0.0 0.0
250 0.0 2.0
500 0.0 0.0
1000 0.0 0.0
2000 0.0 0.0
4000 9.4 0.0
3000 0.0 0.6

£, Fregqueney and time w

5.1 Frequency

elghtlngs at L k{2
welghtings at 1 kiZz

Mceasured Dreviated Ageoplance
Frequency Value Value Limils
Weighling (dB) (dn) {48}
A - weight 940 0.0 -
C - weight 93.9 0.0 =02
Flat 94,0 99 %03
5.2 Time weighting at } K12z
Mensured “Actcpiance
Frequency Velug Limits
Weighling (dn) (dB}
Fast 94.0 -
Slow 93,9 201
Leg 94.0 + L1
4. Long - term stabifity
SL Display | SEM Display Deviated Aceeplance
Frequency at initial at final Value Limits
Weighting (dBs) {dB) LaB) {dli)
A -weight 84,0 04,1 .1 0.3

QF-TS12-04-04-020664

Ny

SITHIPORN . SITHIPORN ASSOCIATES CO,LTD.

PRl faTis

CALIBRATION LABORATORY

Continuacion of Calibration Certilicate

Cert, Mo, ; ACL22227
Jah No. = VOSSACOU46

Puges : Goll
T Leved lineariy an the reference level range

Anticipated | Measured | Deviated | Aceeptance
Value Valus '.\_«'nli:fe C - Limis
(d8) (d8) B RGN
137.0 137.0 R -
136.0 1360 00
1350 15,1 0.1 IR
134,90 134.1 0.1 100
133.0 1330 0.0 %11
132.0 132.0 0.0 411
1310 131.0 0.0 +1.1
129.0 1250 0.0 41,
124,0 1240 0.0 1.1
1190 119 0.1 +1.1
1140 1141 0.1 411
102.0 102.0 0.0 #1.)
103.0 164.1 6.1 £ 11
9.0 9.0 0.0 £ 11
94,0 4.0 6.0 E3N
8.0 39.0 0.0 £ 1.
3.0 84.0 0.0 21,1
780 0.0 0.0 %11
740 4.0 [ R N
69.0 9.0 T Y
64.0 640 R
364 39.0 00 - £1.1
540 340 00 +1.1
490 49.0 0.0 +11
4.0 44.0 0.0 s 11
39.0 390 0.0 %11
344 34.0 0.0 * 1
30,0 30.0 0.0 31,0
29,0 298 0.0 51
8.0 28,0 0.0 B2l
27.0 27.1 0.1 £1
26.0 26.1 0.1 £1.]
25.0 25.1 0. 33

QE-THEI BI04

o AL

8. Level linearity including

Cert, No. @ ACL21227
deh No, @ VCESACHORG
Tapes : Tof8

1he Jevel range contral

Anticipmed | Meusured Bevipted Acceplance
Range Value Value L Va!uc s - Limits
{48} (dsy |- (dB) | (aB)
Ao 9.0 940 B L R
9. Tone hurst respense .
Time Tonz burst Anficipsted | Messured | Devialed | Acospiunce
duration, Tb Cycle Valug Value Value Limile ;.
Weighting | (ms) (an} (dn3 (any any.
0,25 3 160 107.9 0.1
Fast 2 8 1174 116.9 -0.1
200 200 134,08 1340 0.0
Stow 2 8 105.0 108.0 0.0
200 B0 127.6 127.6 00
.25 1 954 95,8 02
SEL 2 1] 108.0 107.% -1
200 200 128.0 128.0 (124
10. Peak C sound level
Number ol cyele Anticipated | Measured Devinted | Acceplinge
i Value  [Value, Lepeak|  Valee Lirnits
test signal () | temy | (dB} (a8)
Continteus 133.0 1330 0o -
Oae 1364 13363 01 230
Number ef cyele Anticipated Mensured Devimed Acceprante
in Vakle Value Value Limis
lest sigmal {48 } {db } LdB ) £dB )
Continuous 1330 133.0 0.0 -
Positive hall oyede 1354 135.1 A3 E3N
Negative hall cycle 1354 133.1 0.3 2.0

GF-T51 2-0-04-020644
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTI.
areociote: CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. & ACL22227
JobNa. : VC65ACE086
Pages & Bof8

11. Overload Indication

Measured value (dB ) Devigted ' |- Acceptance
Positive Negative Value : | Limiits
one-half cyele | onc-half eycle { dB ) (dB)
896 89.3 A S IR E

12, High kevel stahility

SLM Display | SLM Display Deviated Anccpimi_ce
Frequency al infuig) at final Value Limits-
Weighting (¢B) (48) (45) By, |
A - weight 137.0 137.0 0.0 103 |

The reported uncerainty is based on u standan] uncertataty mulliplied by covernge factor & =3

or any velue following caletution,providing a Javel of cunfidence ol approximately 95 %

End of Calibration Certificale

QF-TS124H-(H-02065

) P

SITHIPQRN; SI'THIPORN ASSOCIATES CO,LTD.

Pryiciato CALIBRATION LABORATORY
Continuation of Calibration Certilicate
Cert. No. £ ACL23D4)
Jo¥ No. : VCGEAC0624
Pages : 2old
Calibration Procedurce : CP-AC-01

Calibration Method : Lo

This equipment was calibrated by based on [EC+61672+3 (2013) Sinndard for sound Teve! meter (SLM).

The SLM had lesis lo Arouslical and Flecwrical signal tests of friqus weighting with choic chamber and Ref:
Standard Instruments, .

For tests resulis of each items were made by observation of éach Instuments display and also with SLM's display,

Conditlon of this result of calibration :
1. Relercnee Standeed Instruments @

Instrumnsnt Made) Serlal No, BueDaie
Waveform Generator 332100 MY4S01 7076 7 04-Feh-23
Waveform Generalor 135118 MY52302742 EF-0008-22 . 04-Feb-23
Digitat Mullimeter 33441A MYS3220104  LEL.BP.04/0265  09-Fcb-23
Digita! Multimeter 334614 MYS322W76  LGEL.BP, 0300265 09-Feb-23
Digital Multimeter 344614 MY60024273  BELBP. 050365  09-Fcb-23
Programmatle Atlenuator MAT-1070 62100114 EF-0000-22  09Feb-23
Condenser Microphone 350 2977900 AAIOI3E2  24:Feb23
Measuring Amplifier NA~12KAl H560495 M-SOOS-Z@' | 22Feh-22

2. 'This result of calibration was found accurmic as shown on date and place of ealibration for this calibrated item only.
3. This centificate Is tmeeable 1o the inlernatienal system of unil maintained at:
3.1 Natienal Institute of Metrology (Thailand).
.2 Thailand Institeie of Scicatific and Technological Research (TISTR).

QE-TH1 2-{1-04-020001

I

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-551/1 Slrinvhorn Rd B: iud Bangkck 10700 THALAND

Tel0-2435-8800 Fax,0-2433-1679 emall: caLcenlurasitPuphe:ncun hitp/fwwwsithighom.com gs:nﬂ}g:::ﬁ

Cert. No, ; ACL23041
Pages ¢ 1pfg

Calibration Certificate

Equipment : SOUND LEVEL METiEE_. .

Manufacturer ; RICN

Model : WL~ Ml:rophouc uc-sz .menmphr:rNH 26

Serfal No.: 00734221/ ]45286.’343“

1D No,: RYG_F50027

Contitler As Fonrd ; GOoD

Customer : ALS LABORATORY GROUP (THAILAND) COL, T.TD, |

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATIHANAKAN, KHET SUAN LUANG;
DANGKOK, 10250 THAILAND.

Location ; . e
Amblent Temperature ; (230 £3) la}
Pregsure ¢ (13 23) kP
Relatlve Humidity ; (500 £20) 4%
Received Date ¢ 06 JANUARY 2023
Calibration Date : 13-18 JANUARY 2023
Date of Issue : 19 JANUARY 203§ ..
Calibrated by : - Natiakom Fisutpaisan

{ Thannlml Petchurai

This certificate is issued in accordance with the requirements ol ISOTEC 17024 saadard, may not be repreduced

oihier than in fulk. excepr with the prior wrilten approval of the head of Colibration Laboratory.

QE-TSI2-1-nD14206684

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
AR CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Cert. No. : ACL23IHE
Fob N, ¢ YOB6AC0N24
Psges : 3of8

U v of Meas syl ;.
Uucerdainty | Masimem-permitted
Parameter Cpiss | valt vacertzinty of
e RSO (II]J) ‘measirement (dB)

1. Absolute sensitivity I - a2 Nea

2. Self-gencrated noise v . 0.2 WA
3. Acoustical signal tesls of [requency weightings

125 3¢ v - 03 [

1000 Hx v . 0.3 Y
5000z v . 0.3 : 87

4, Electrical signal tests of frequensy weightings AR

Tor 16 112104 K112 v - 0.3 : B
For > 4 kiz o 16 kHz v - a3 =

For> 1) kliz to 20kl Iz - - - 1,0
5. Frequency and time weightings al 1 kifz v - 0.2 02
6. Long - term siability v - 0.1 : G5
7. Level lineaity on the reference level ranige v . 0.2 .63
3. Level tinearily including the level range control v - 0.2 03
9. Tons burst nesponsc v - 0.2 0.3
10. Peak € sound lovel v - 02 035
11, Overload indication + - 0.2 0.25
12, High level siability . A - .1 0.1

QF-THI 2 H-03-020664

7 2L



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
grnararen CALIBRATION LABORATORY

Continuation ol Calibration Certilicate
Cert. Ko. : ACL2MH1
JobNa. @ VC46ACONZ4
Papes & 4ol3

L1} tion ;

1. Absolute sensitvity

Reference Atceptance
Acoustic Signal Valge
(dny (dn )
93.9(93.95) 93.9

2. Selt-pencrated nolse
2.1 Normal test

Measured Value
(o)
17.1

22 The miceaphone of the sound level meter was replaced by eleetrical sipnal input devise.”

Frequency Mensured value s
Weighting dg )
A - weigh! 134
C - weipht 19.6
I'lat 255

3. Aconstical signal fests of frequency weightings
Meter free-fild acoustie response ul a level o[B4 9B

Frequenty Deeviation from variouws frequency weighting response curve (dI3)
[QFFR] o TR ’ Accepuance
Flut C-weght = |- A=weeipht y
3 - Limits
125 0.4 0.4 0.4 1.5
1000 o 0.1 0. + L0
ROOO 1.5 1.6 1.6 5.0

QF-TS12H0-{4-020064

7 Bt

SITHIPORN: SITHIPORN ASSOCIATES CO,LTD,
R CALIBRATION LABORATORY

Continuation of Calibration Certilicate

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
pennates CALIBRATION LABORATORY

Continuation of Calibration Certificate

CerL No. z ACL23041
Jeb No.  : VC66AC0024
Pages 1 5ol
4. Electricat signat tests of frequency welghtings
Weighling nemwork response with selative 1o 1 xliz

Frequency Devimion fom various {régisisey wighling respense curve (dB)
Hiz) Flat Cowmight :
63 0.0 09
125 0.0 0.0
250 00 0.0
500 0.0 Q.1
1600 0.0 0.0
2000 0.0 0.1
4000 0.0 6.0
5000 00 0.1

£, Frequency sad time weightings a2 1 kHz
5.1 Frequency weighlings ul | kiiz

Measured Deviated Acceplance

Frequency Yaloe Value 1imits
Weighting (48) (4B} (dB)
A - weight 94.0 6.0 -

O - weight 94.0 0.0 20,2

Flat 040 09 | apy

5.2 Time weighting at | kHz

1 Acceplarce

Meugured ¢viale
Frequency Value | Value Limits
Weighting (dB) {di ) (4B )
Fast 94,0 0.0 -
Stew 94.0 0.0 =001
Leg 94.0 ] +0.

6. Long - term stabllity

SLM Display | SLM Display | Devisted Acceplance
Frequency at initial a final Vatue Limils
Weighting {dB} (dB) {dD} (dB}
A - weight 4.0 04.0 0.0 +03

QETSI2HH- (4020664

oo L

SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Cert. No. ; ACLI3041
Job Ne. : VCG6ACH24
Pages  : 6of8

7. Level lincarity on the reference Jevel range

Anticipated | Measured Accepance

Value Value

(B ) (ds)

137.0 130

136.0 136.0

135.0 1350

1340 1340

113.0 133.0

1320 133,06

1316 1310

129.0 129.0

124.0 24.0

119.0 119.0

114.¢ 114.0

10503 1000

104.0 1040 .0 & 11
99.0 99.0 0.0 + L1
940 94.0 * 1)
82.0 89.0 %11
84.0 4.0 1 1.1
75.0 9.0 =11,
4.0 4.0 211
69.0 6.0 338
6.0 (]

380 59,0

4.0 54.0 A

4690 49.0 0.4 11
44.0 4.0 06 1]
35.0 38.9 0,1 1)
3.0 310 0.1 *1.1
0.0 2.9 0.1 z 1.1
290 28.9 .| 4 L]
FoRy 27.9 0.1 % 1)
210 269 -0.! 4 1.1
260 259 0.1 111
250 24.8 0.2 + 1]

QT 23304 -{2006L

o AL

Cert. Na. ¢ ACL23041
JFoh No. 1 VCGEAC0024
Pages  : TofB

. Level linearity Including ehe keve! ranpe contral

Anticipated | Measured | Deviated Atceprance
Range Value Value | Valy Litmits
(dB) (dn) (a8)
Auto 94.0 £4.0 ; ]
9. Tone huryl response L
Time “Tone burst Anticipated | Measwred | Devipied
duration, T Cyele Value Value Value
Wrighling {ms)} {dB} (dB) (dfs}
0.25 1 108.0 H19 -1
Fasl 2 3 1170 HLO [1X1]
200 $00 134.0 134.1 0.}
Slow 2 13 108.0 HIRO 00
200 00 127.6 1276 0.0
0,25 | 99.0 498.9 .1
SEL 2 B 108.0 165.0 00
200 200 128.0 128.1 0.1
. Peak C sound level
Number of ¢yele Anticipaed | Measured Deyisted | Acéeptance
in Yaloz Value, Lepeaks \'faiu;: Limits
rest signal tapy o fEBy (s (¢8}
Contihous w50 Ese 0.0 -
One 136.4 1360 +ind 3,0
HNumber of cyele Anticipated {  Measured Devisted | Aceeplance
in Valae Value Value Limits
test signal LR ) (dit ) dn) (dn}
Continuogs 1330 133.0 00 -
Pasitive half cycle 1134 1132 0.2 2.0
Negative hall evele 1354 1352 3.2 2.0

G THE 20 L2000

%m«



S(| :I'(I—(| 'I Pl(‘J‘R N, SITHIPORN ASSOCIATES CO,LTD.
’ : CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL2304)
JobNo. : VC6GACOD24
Poges : Bof8

11. Overload Indicatlon

Measured value {45 )
Positive Mepative

“ Arceptance

onchalfcycle | one-half eycle
85,6 8.6

12 High kevef stobiiity

SLM Display | SLM Display Devialed
Frequency At initial ai final Valug
Weighiing (as} (40) (dR)
A ~weight 137.0 137.0 0.0

The reported uncortainty is based on 2 standard weertninty muliiplicd by coverage I'murk - 2 "

or any valie foll feulati idi fid il
ny valee following P g & lavel of of y 5

e Ead of Calibratlon Certificate —

QF TSI 20441020604

7 Alp_

SITHIPOQRN; SITHIPORN ASSOCIATES CO,LTD.
arsoctates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No, : ACL23077
Joh Neo. @ VCG8AC0031
Pages 1 2of§

Calibration Procedere CP-AC

Calibratlon Method :

This equipment was calibrated by based on IEC-61672-3 (2
The SLM had tesis to Acoustical and Elecirical signal 125ts.
Standard Instruments.

For tests rosulis of each items were made by observation of eath Tnsiruments display v LM's display.

Condition of this result of calibrution :
1. Referense Slandard Instruments

Ipatrument Mode) Serlal Na,
Waveform Generstor 33210A MY48017076
Waveform Generator 335118 MY52302742
Digital Mellimeter IHGIA MY532201(4
Digital Multimetez 3361A MY53220076
Digital Mullimeter H61A MY60024273
Programmable Atenuator MAT-1070 621001 14
Condenser Microphone 4180 2577900
Measuring Amplificr NAHZKAL 3560495

3. TI6s certilicate is raceable 10 the i | system of unit

3.1 Notiozne! Institule of Mewology (Thailand),
2.2 Thaitund Instilute of Scientific and Technolegical Rnwu:h (TISTR

QF-TSI2-M-MM-0266

7 AL

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthom Rd,Bangbumry, Bangplud Bangkok 10760 THAILANE. NI TS 17025

Tel0-2435-8800 Fax0-2433-1679 e-mailzalc com hitpdfa neom  CAUBAATION 0354

Cert, No, : ACL23077
Pages : 1ol

Calibration Certificate

Equipment ; SOUND LEVEL METER.
Manufacrurer : RION
Model ¢ NL+£2/ Microphen
Serial No.: 00233184 / 144837 / 2323

1D No.: RYG_F50025
Condition As Found ; Goon
Customer : ALS LABORATORY GROUP (THAILANG) CQ,,

104 PHATTEANAKAN 40, PHATTIARAKAN RO,
KHWAENG PEATTHANAKAN, KIHET SUAN LUANG
BANGKOK, 10250 THAILAND.

Location : -

Ambicnt Temperature : (230 23) C

Pressure : (1013 £3) kia

Relative Humldity : (500 220 ) % . .
Yh! e

Received Date ; 24 JANUARY 2023

Calibration Date : 25-26 JANUARY, 2023
Date of Issue : 27 JANUARY 20;

Calibrated by : Nathakorn Pisutpaisan

Approved by : 7 \.?_/@—4

( ‘I'h:mku} Petchurai

This cenificate is issued in lunce with (he requi ol ISOAEC 17025 standard, may not be reproduced

other than in full, excepi with the prior written approvit of the head of Calibration Laboratory,

QETS12-04-DL-020664

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
assectates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. ¢ ACL23077
Job No. : VO66ACH3I
Pages @ 3of8

Maximum-permitred
Parameter ungcrtainty of

“ measurement {01

1. Absolute sensitivity v NfA
2, Self-gencraied noise v -
3. A ticul signal Lests of [requency I
128 He v -
1000 Hz v -
8006 Hz v -
4, Electrical signal tests of frequency weightings
Tor 1011z to 4 kHz v -
For >4 kHz tp 10 kHz v -
Far> 10kHz 10 20 kBe

5. I'requency and time weightings st 1 kliz
6. Long - term stability
7. Level Bnearity o (e reference level range

8, Level Hnearity including the level range conlzol
2. Tone burst response
10, Peak C sound Jevel

11, Overload indication
12. High leve! stability

SRS ANENENENANE

QF- TSI 2HU-04-)20664 W
/7 ~ ,



SITHIPORMN; SITHIPORN ASSOCIATES CO,LTD.
REERCIatEs CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No. : ACL23077
Job Nu. 1 VCEAC0033

Pages 1 4ol8
Reznlt of calibration ;
1. Absobute sensitiviey
Peference Meas
Acgustic Signal Vel
{di) (dn
93.% (93.95) 3.

2. Seli-generated noise
2.1 Normal test

Measared Vatue
(dB)
142

2.2 The tnicrophone of the sound level meter was replaced by clectrical sipnal i,

Frequency Measured value
Weighting {dB )
A - weight 0.8
C - weight I3
Flat 228

A Acoustleal slgnnl fesls of frequency welghtings .
Meter free-field nooustic rezponse at a level 5184

Frequency Deviation from vasious frogie eighting respoiize curve {(dB}
{z) Fia A:tfpl‘ancc
B Limits
125 0.2 0.2 0.2 +1.3
1060 0.0 0.0 0.0 % 1.0
380G0 -1.0 0.9 .8 15.0

QF-TS12-(k-(-N20004.

SITHIPORN, SITHIPORN ASSOQCIATES CO,LTD.
Fvidates CALIBRATTON LABORATORY

Continuation ol Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
pERRCISLLL CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, 1 ACL23077
Job Mo, VCSACON3E
Puges  : fof8
4. Electrical slgnal fests of frequency welghitlngs
Weighting netvwork sesponse with relative to 1 kHz,

Frequency Deviaton from various

(H2) Flut Cwelght

63 0.0 040

125 0.0 0.1

250 0.0 0.0

500 G0 0.1
1000 0.0 0.0
2000 0.0 o1
4000 G4 i3}
3000 (3] 0.1

5. Fregoengy and tme welghtings a1 1 kHz
5.1 Frequency weiphtings at | kldz

MMeasured Deviated Acceptance
Freguency Value Value Lk

Weighting (dB) (dB) (d8)

A~ weight 84,0 0.0
C - weight 94.0 00
Flat 0 08

5.2 Time welghting at 1 WHz

Ageniance

Measured
Freguency Valye Limits
Welghting (dB) (dB)
Fast 94.0 -
Slow 94.0 Fqe8)
Leq 94,0 +0,]

6. Lonp - term stasllity

SLM Digplay | LM Display | Devialed Acceptance
Frequency a4 jnitial at final Vutue Limits
Weighting (di) i) (dn) (dB)
A - weipht .0 54,1 0,1 1.3

QF-TSI2-04-4-020664

o A

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
pRneeranis CALIBRATION LABORATORY

Continsation of Calibration Certificate

CerL No. : ACL23077
Job No. @ VOGEACE03T
Pages s 6olB

7. Level linearity on the reference level range

Anticipated | Measured Deviated | Acceplance
Value Vale ¢ Limits
(d8) (an) (5]
1378 137.0
1360 136.0
1350 135.0
134.9 134.0
1330 133.0
132.0 1320
1310 1310
1250 1290
124.0 124.0
11980 119.0
114.0 1140
1090 100.0
14,0 1041
99.0 95.0
94.0 240
89.0 89.0
840 83.0
9.0 700
740 4.0
69.0 69.0
630 64.0
30.0 550
340 340
49.0 49.0
440 A0
39.0 35,0
340 4.0
30.0 299
29.0 20.0
28.0 279
270 2.0
26.0 259 {11 x4
5.0 249 0,1 2 i

QTS 204 AR0004

- Lt

Cert, Mo, 1 ACL2I077
Jobr No. ; VOGACHI
Pages  : 7ol8

& Level linearity Including the level range contral

Anticipated | Monsured

Range Value Violue
{di} (dn)
Anto 94.0 94,6

4. Tone burst response

Time Tonc burst Anticipated | Measwed
durntion, T4 Cycle Value Value

Weighling | {mg) (a) (i) By
025 1 108.0 108.0 00
Fast 2 8 117.0 117.0 0.0
200 §00 1348 1341 0.1

2 & 1680 1050 0.0

Show
200 500 127.6 127.6 0.0
2,258 i 99.0 94.9 Rt
SEL 2 B 108.0 108.C 0.0
200 500 1280 1280 6.0

10, Peak C sound Jevel

Nusmber of eycle Anticipated | Measured |-
in Value | Yalue, Lep: K ]
test slgmal (dn) (dB )
Lonlinuous 1330 -
One 1364 +3.0
Humber of cyele Anticipated | Measured Deviared | Acseptance
in Valur Value Value Limits
test signal LdB) (dB) (dB} {dB}
Continuous 1330 1329 .1 -
Positive half cycle 135.4 135.1 -0.3 2.0
Negative half cycle 1354 135.1 ~{1.3 +2.0

QFTS 1 20l Ait-2 000

7o Bt



SITHIPORN, SITHIPORN ASSOCIATES CO,LTI.
grsociates CALIBRATION LABORATORY

Continuacion of Catibration Certificate

Cert. Ne. 1 ACLI)IT?
Job No. @ YCG66AC003]
Papes : Bof8

11, Overload Indlcatlon

Measwed value (dB )
Positive Negetive

one-halfeycle | one-halfeycle
305 8.7

12, High level siabillty

SLM Disptay | SLM Display Devinled
Frequency at intial at final Value
Weighling {dB) (dB} {d8)
A - weight 1320 137.8 G0

or any value following Jing o lavel of.

Eng of Callbratlen Certificate

QF-TS12-04-D4-020664

5 A

5 ITHI PDR N; SI'THIPORN ASSOCIATES CQ, LT
RrreriLber CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451.45171 Slrinthorn Rd ,Bangbumny, Bangpiud Bangkak 10700 THAILAND. NSCTE T 17075
Tel0-2435-8900 Fox.0-2432-1679 e-malkical-con phom.com hitpal/wwwsilhiphomcom  CAUSRATIONEIM

Cert. Ne. 1 ACC12023

Jobh No. 1 VOESACHNIT

Pages 1 2ol3
Calibratien Procedure & CP-AC-03

Callbratlen Method :
This equipment was calibraled by based on [EC-60542-2003 Standard
The sonnd pressure level, requency and tetal distortion of the sound calibmior was measured using the reference

microphene,

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

Instrument Model Scrlalle, Cort No, Do Dnle
Waveferm Generalor nsne MY52302742 EF-0008-22 D4-Feb-23
Digital Multimeter 334614 MY53220104  ELL.IBP. 0470265 09-TFcb-23
Digital Mulimeter 334614 MY53220075 EEL.BP. (3/0265 19-Feb-23
Digital Multimeter 33461A MYG0024273  EEL.BP, 050265 09-Feb-23
Programmahle Alienuator MAT-1070 62100114 FF0009:22 : {T-Feb-23
Copdenser Microphone 4180 2977900 AALD13-22 24-Feb-23
Measuring Amplifier NA~2ZKAL 4560495 AA-3005-22 22-Feb23
Audic Analyzer AVR-23160A  VTHDG0ES EF-0010-22 07-Fch23

2. This result of ealibration was found aceurale as shown on date and place of ealibration for this calibrated ilem only.
3. This certificate is ble to the i ional system of unil maintzined at :

3.1 National Instiute of Metrology {Thailand).
3.2 Thailend [nstitete of Scientific and Technulogical Research {1E5TR).

QF-FRT2-0 0K 020066

7 AL

Cert. Na. : ACC22023
Papes :  1ef3

Calibration Certificate

Equipment ¢ SOUND CALIFRATOR

Manafactarer : RION e

Model NC-74

Serial No.: 34178123

1D No.: RYG_FS0215

Condltion As Foued : GOoD

Customer : ALS LADORATORY GROUP (THAILAND) CO., LTD, *

104 PRATTHANAKAN 20, PHATFHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.

3
Location : - i
Ambleist Temperature ¢ (230=x3) C i
Pressurc: (1613 =3} kFa H
TRelatve Humidity = (500220) % !
Received Diste 22 AUGUST 2022 :
Calibration Date : 31 AUGUST 2022

Date of Issue : 02 SEPTEMBER 2022

Calibroted by 3 Natiekom Pisutprisan

Approved by : 7 W
P -

( Thonakul Pelehurai )

‘This cetificale is issued in accordance with the requiremetits of ISOSEC 17025 s1andard, may not be reproduced
ather thar in full, execpl wilh the prior written approval af the bead of Calibratien Laboratory.

QF-TRI2-HCH-It66

SITHIPORN: SITHIPORN ASSOCIATES CO,LTD
artocieies : '
et CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACC22023
Job Na. 1 VCESACA0?7
Pages  : 3ofd

Result ol calibration ;.

1. Sound pressure level

Spesified sound Measured [ Daviaied | Tolerance

peessure level valye valug ‘Unecriginty fimit

an) (B) @B) W | @n)

04 94.04 0.4 0.14 0.40

2. Frequency

Specified Measured Devinted Tolerasice

Frequency valug value Uncenainty Hmil

(Hz) (5] %) %) (%)

1000 1041.5 0,1 0.1 1.0

3. Tatal distertlon

Measured value { % ) Uncertainty { % } Tolerance limit { % ) ,

L1 050 3.0 _l

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

or any aafue following cakelmionproviding v Javel of confidence of approximalely 95 i

End of Culibratlen Cerllficate

QF-TSI 2-44-1012000
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SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sisinthomn Rd Bangbumru, Bangplud Banghkek 16700 T=AILAND Hs:-l-vu 7015
Tel0-2435-8000 FaxD-2433-1679 e-mailical-center@sithiphamn.cam hitp/fwwwshhiphomeom

SITHIPORN, SITHIPORN ASSOCIATES CO,LTID.
anraiates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, 1 ACL22228
Pages :  TolB

Calibration Certificate

Equipment : SOUND LEVEL METER .

Manufacturer ¢ RION : . .

Model : NL~42A/ Microphonic UC-52 / Priamnplificy NH-24
Serial No.: 00673380 / 198636 / 26417 -

1D No.; -

Condition As Found ; GOOD

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

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

Locatios : -
Ambient Temperature @ (23023} °C
Pressure: (I3 23] kP

Relative Humidity : (500 220) L8 o y
iz f ol

Received Date 28 SEPTEMDER 2022
Catibration Date @ 12-17 DCTOBER 2022
Date of 13500 18 OCTOBER 2022

Calibrated by :

Approved by : ; /‘OM

Thanukul Petchurai

Nathakom Pisutpaisan

This cenificate I issucd in accordance with the requirements of ISOZEC 17025 siandard, may not be reproaduged

ather than in fid, except with the pror wrinen approval of the Biead of Calibration Laboratory.

QF-TH1 240320004

SITHEPQRN: SITHIPORN ASSOCIATES CO,LTD.

e e CALIBRATION LABORATORY
Conzinuacion of Calibration Certificate
Cert. No. : ACL22228
Job No. : VC65ACDOKG
Pages : 3o0l8
i ATY 1) H

| Uncartainty Mazimum-permiticd
Parameter Pass : Fni]_. o (éB) uneerialnty of
L measurement (dB)
1. Absolute sensitivity v - 02 Y
2, Self-gencrated noise v - 0.2 " NIA
3. ical signal tests of ey y weighting, R
125 Nz v - 0.3 S D&
1000 Hz v 0.3 CU06.
8000 Hz v 0.1 D07
4, Clestrical signal tests of frequency weightings
For 10 Hz to 4 kHz2 v 03
For> 4 kliz Lo 10 kliz v 0.3 -
For > 10kH210 20 ki - - R ¥ R
5. Frequency and time weightings at | kilz I's 0.2 LA
6. Long » lerm stebility v 0.}
7. Leve] linearity on (he reference jevel mags v 0.2
8. Level Tineanty ineluding the level range control v - 0.2
$. Tonc burst rasponse ' 0,2
10. Peak € sound Jevel v 0.2
1. Overtoad indieation v - [
2. High level stability v . 0.

QF =S -1 000

7 2.

Cert. No, ; ACL222HY
Job Mo, VCESAC0IBS

Pages : 2off
Calibration Pracedure : CP-AC-01

Cafibration Method @ .
This equipment was calirated by based on IEC-61672-3 (1013) Slnndard f r wund Tevel meter (SLM).

The SLM had tests o Acoustieal and Electrical signal tests of hq\:m 1l.h A.ne\:hmc chamber and Reference
Standard Instruments, :

For tests results of each items were made by observation cfcach Insiruménis d.:splny nnd a]so \hlh SLM 's display.

Condition of this result of calibratios :
1 Reference Standard Instruments ©

Insirumznt Madel Sertal o, Cerp N,
Waselerm Generator 332104 MY4EOI7076 EF-0007-22 .
Wavelonn Generator 335118 MY'52102742 EF-UD‘OS-I.:'IE.
Digital Myltimeter 3H61A MY55220104 CEL.DP. 041;9265 -
Digital Maultimeter IMEIA MY33220076 o
Digital Multimeicr IH6IA MYGO024273 FFLHP ﬁSlﬁ?ﬁS : {
Programmable Atienuator MAT-1070 2100114 EF-0009-22
Condenzer Microphone 4180 2971900 AA-HDIZ2
Measuring Amplifier NA-42KAL 34560495 ANBO052Y -

2. This result of calibration was found uecurate as shown oo date ind place of valibration for Lis calilyeisd ilem only,
3. This cevtifiears is waceable 1o the intenational system of unit maintined at :

3.1 National Institute of Metrelogy (Thuiland),

1.2 Thailand Institute of Scientific and Technological Resenrch (TISTR}

QF-TH 1 2-Mu - 206604

A

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
peberce CALIBRATION LABORATORY

Continuation ol Calibration Certificate
Cert. No. : ACL22228
Jot No. : VUSACHEE
Pagen 1 4018

sy ilation ;

1. Absolate sensttivity

Referenee Mcnsumd' _I;: T Acceptance
Acoustic Signat \'alue '_ |- Ijavi.slion Limit
{dB) (dB) L {dB) | (dB)

93.4 (93.95) 919 0.0 L s03

2, Selfgenerated nulse
2.1 Normal test

Measured Value
(dB}
i4.2

2.2 The microphone of the soimd Tevel meter wiis replaced by eleetrical siynal input device,

Frequency Measured value
Weighting 1dB)
A - weight 2.9
- weight 165
Flat 222

3. Avoustieal signul tesls of frequency welghlings
Meter frec-lictd acoustic reaponse ot a Jovel of 84 dB

Frequeney [deviation from various frequisncy weighting respotise curve (dB)
1) Flat Coweight : A-weight A“?Pl,mc
Limils
125 0.2 2.2 0.2 +1.5
1000 00 0.0 0.0 * LG
RO00 1.0 .1 11 5.0

QF=T5 12Ut 02000

by=T



SITHIFPORN; SITHIPORN ASSQOCIATES CO,LTD.
pravetsiy CALIBRATION LABORATORY

Continuation of Calibration Certilicate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
peredtites CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Eicctrlcal signal tests of frequency weightings

Cert, No. : ACL22228
Job No. : YCE5ACO086
Pages 1 Soll

Cerd. No. ¢ ACL22228
Joh Ne. 1 VOG5ACEHUES
Pages  : 6afB

7. Level linearity on the reference level range

_ Weighting netrork respanse with relaive (o | kiz. Articipated | Memared | Dovined | Aceepance
Frequency Deviation from various freqiiency ieighting response curve (4B} Value Value : ; Limits
{Hz) , o Agccptance (dB) (dB) {dB)
fat Crvight ~ Llmits 1375 1370 T 2Ll
3 00 0 | 420 1360 1360 RN
123 0.0 0.0 NESEN 135.0 135.0 L1
250 20 0.0 1.5 134.0 134.0 211
500 0.0 0.0 1.5 133.0 133.0 + 1.}
1000 0.0 (3] 1.0 132.0 i32.0 + 11
2000 0.0 0.0 00 1310 1310 £1]
4000 0.0 3.0 £3,0° 128.0 122.0 + 1]
8000 0.0 0,1 +5.0 124,0 124.0 LA
190 119.0 +1.1
5, Frequency and tlie welghsings at 1 kilz 1140 1 211
y 109.0 169.0 0.0 =11
5.1 Frequency weightings at § kliz 104.0 1040 o0 1
Measured Deviated Acceptance 29.0 09.0 0.0 =1.]
Frequency Value Value Limits 94.0 940 0.0 +1.
Weighiing (dR) {4B) (dB) 89.8 7.1 0.1 #1]
A - weight 94.0 G - 84,0 84.1 Q.1 =11
C ~ weight 4.0 0.0 *{.2 0.0 750 0,0 *1.1
Flat 94,0 Q.0 +0.2 740 74.1 0.1 4,1
69.0 62.1 LAl 1.1
5,2 Time weighting a1 1 kllz 64.0 64.0 2.0 %11
Measured Devited Acteptance 59.0 52.1 9.1 &1l
Frequency Valye Value Linits 540 540 LY L2
Weighting (dB) {dB) (dn) 49.0 49.0 0.0 i1.4
Fast 24.0 0.0 - 440 44,0 0.0 + 1.1
Slow 94.0 0.0 0.1 390 39.0 0.0 # LY
™ w40 00 0.1 340 340 00 £ 11
300 301 0.1 & L]
&, Lung: - term stahility 229 29.1 0.1 23l
" s 28.0 28.0 0.0 + 1.1
i S1.M Display | SLM Display|  Deviated Acceplance PPy 70 o0 T
Trequency al nitial al final Value Limits
Weighing (dn} (dB) (di) ds) 26,0 26.1 0.1 % 1]
" 5.0 25,0 0, + Ll
A - weight 04.0 9.0 0.0 4 0.3

QF-TSI1 2-(M - 4120060

SITHIPORN: SITHIPORN ASSOCIATES CO,LTI.
Rrerrates CALIBRATION LABORATORY

Continuation of Calibration Certilicate

QF-TS12-1-H-020644

p e 724

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
arrecaloe CALIBRATION LABORATORY

Continaation of Calibration Certilicate

Certl, Now ; ACL22228 Cert. No. 3 ACL22228

Job No. ! YOGSACHIEG Job No. : VCGSACTHEE
Pages @ 7ofB Pages  : BolB
8. Level dimcarity [nchuding the feved range control
- 11, Overlead indication
Anticipated | Measured Deviated Acceplance
Range Value Yalue Yalue Limits Measured vahie (4B ) Deviated Acceplance
(dD) {48} (dB) (dB) Pasitive Negalive Velue Limits
Auto 440 M0 TR *:.1 one-halfcycle § onc-half oyele (dn) (dis).
£9.5 89.6 0.1 1.5
9. Tone bursl response
Time Tun? burst Anticipnted | Measured Devisted Acafp!:lncc 12, High level stabitley
duration, Th Cycle VYalue Value Vulue Tamits
Yening Lims) i) {dB) LY (d.l] ) SLM Display | SLM Display Deviated Acceplince
L . 1680 107 il 1350 Frequency arinitial at finad Value Limits
Fast 2 & 7.0 3170 0.0 1.03-25 Weighting (an) (dB) (an) (dB)
200 800 1340 134.0 0.0 +1.0
P % 10840 1080 0.0 155450 A - welght 1310 137.0 0.0 0.3
Stow 200 800 1276 127.6 0.0 +1.0°
0.25 i 29.0 93.9 -0.1 15;-50
SEL 2 8 108.0 108.0 0.0 1.03-2.5
200 80 1260 1280 00 #10. The reparted uncenainty is based on a siandard uncertainty multiplicd by coverage factor & =2
or eny value following ion.providing u favel of confid) ol ay 1y 95 %
1 Peak C sound level
Number of cycle Anticipsied Meusured Davipted Acceptance e End of Calibration Certificaie R ——
in Yalue Valug, Lepeak: Valug Limits
1gst signal {dB) {dB) (dn) {dB )
Conlingons 133.0 1330 0.0 -
One 1364 135.8 -0.6 3.0
Nuaber of cycle Anlicipated Measied Drvisted Acceptance
in Velue Value Value Limits
{usl signal (dB ) (dn) (dB ) (di3)
Conlinuous 133.0 133.0 0.0 -
Posilive half cyele 1354 1352 -0.2 2.0
Negative half cycle 1354 135.2 0.2 2.0

GF 1812031102004

QF-TSE2-C-04-020004
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY 5 /A

451-451/1 Sirinthorn Rd, Sangbumry, Bangplud Bangkok 10700 THAILAND. HAC-TISI-TIS 17928
Tel0-2435-8800 Fax.0-2433-1679 e-mallical-center@sithiphom.com hitp.ffwavw.sithiphorncom CAUBRATION B3%4

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
Fodiates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl No. : ACL2222%
Pages @ PolR

Calibration Certificate

Equipment SOUND 1EVEL METER
Manufucturer RON g
Model ; HL-12A/ Microphane TC-52 n‘Pmampia

Seriak No,: Q06233004 193(0?!26418

I} No.: -

Condidon As Found : GOOD

Customer : ALS LABDRATORY GROUT {THAILAND} CQ., L‘.I.'D..

104 PHATTHANAKAN 40, PHATTHANAKAN RDAD,
KHWAENG PHATTHANAKAN, REET SUAN LUANG, -
BANGKOK, 10250 THAILANDL -

Location : -
Amblent Tempersture ; (2383) *C

Pressure (l01343) kPa
Relative Humidity : (300 £20) %
Recelved Date : 28 SEPTEMBER 2022
Calibration Date: 12-17 CCTOBER 2022
Date of Issne ¢ 18 OCTOBER 2022

Calibeated by ; Mathakom Piutpaisan

Approved by : ; m\‘

{ Thanakul Petchurai

This centificine is issued in aceordance with e reguirements of ISOAEC 17025 standurd, may mot be reproduced

other thas in full, excep! with the prior written approval of the head of Calibration Laboratory.

QFTSIZH-MH D206

SITHiPORN, SITHIPORN ASSOCIATES CO,LTD.
arpetere CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22229
Job Ne. : VCGSACD0BG
Pages @ Jof§

Summury of Measurement Result @

Uncertaioty | Maximum-permitted
Parameter " iy uncertainty of
3 cl % _measurement (¢B)
1. Absolule sensitiviy I = SR N BRI . 7Y
2, Seif-gencrated poise v - KT
3. Acoustical gignal 1ssts of Frequency weighlings
12542 v - 03
1000 Hz v . 0.3
800D He v - 03
4. Eleerrical signal tests of frequency weighti
For 10 Hz to4 kHz v - 0.3
For = 41z 1o 10 ki v - 03
For > 10 kHz to 20 kiz - - -
5, Frequency end {ime weightings at § kllz 4 - 0,2
6. Long - term stability 4 - 0.1
17, Level Hnearity on the referente level range v - 0.2
8. Level lingarity inclading the level range control v - 0.2
2. Tone burst response v - 0.2
1. Peak C sound Jevel 4 - D2
11, Overlond indication v e el
12, High level stabdlity [ R Y

OF-TSE2HM-020658

3 BLL. .

Cert No. @ ACL2221%
Joh No, 3 VC65AL0086
Pages H

10f8
Calibratios Procedure : CP-AC-0]

Calibration Metieod
This equipment was ealibraied by based on IRC-61672-3 {20]3] Si
The SLM had tesis 1o Acoustical and Electrical sipnal 12sts of freg)
Stendard Insiruments.
For tests results of esch items were made by observation of each T

Condition of this resutt of calibratios ;
1. Referenee Standard Inslruments

L

Instrumen] Model SerlalNe,

Waveform Generator 332104 MY48017076 4Feb-23
Waveform Generator 135138 MY$2302742 4Feb-23
Digital Multimeter 34614 MYS3220104 * 9f-Fel23
Digital Multimeser 13461A MY33220076 8 Feb23
Digital Multimeter H6IA MYS002273 5 09Fer23
Prorammable Atienantos MAT-1670 62100114 0%Feb-23
Condenzar Micraphone 4180 2077600 : 4-?eb-23
Measuring Amplifier NA-1ZKAI 14560195 ) zi—m-zs

2. This result of calibration was found accurate as shown on date and place ol calibration for dns cnhhmtedxlem enly.
3. Thix cenificete is raceable to the internationa! system of unil maintained a4 ;

3.1 National Institute of Metrology {Thailand).
3.2 Thatland Institute of Scientific and Technological Research (T[STR)

QFTS12-04-14-0200604

v

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
et "ALIBRATION LABORATORY
Continuation of Calibration Certilicate

Cert. M. 1 ACL22I229
Joh No. 1 VO6SACHE6

Peges ; dofB
Resnltof salibration ;.
I. Alsofute sensitivity
Refercnee Acceptance
Acoustic Signal Limit
dn) (din)
93.9 (92.85) 0.3

1. Self-gencruted nolse
2.3 Normal test

Measured Yalue
(dn)
14.6

2.2 The mictophone of the sound fevel meter was replaced by eleciricat signat mpul d

frequensy Measured value
Weighting {dB)
A= weight 10.3
C - weight 17.3
Flat 3.1

3. Acoustical klgeal tests of frequency weightings
Meler free-field acousric responss a1 2 level nf o LlB

Frequency Deviation fram vmnus frcqucncy hclghlmg response curve (dB)

(Hz) Asceptance
Flat (.'\N@.h_l 5 -ﬁ_.-x_mghl Limits
125 1.2 0.2 0.2 + 1.5
1000 0.0 0.0 0.0 = 1.0
KOO0 04 0.5 [ 5.0

OF- 151 204040200



SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

GLSGChaTle

Continuation of Calibration Certificate

4, Edectrical signal tests of frequency weightlngs

Weighting network response with refative to { kHz.

Frequency Deviation from variots frediieney Wesghting response curve (dB)
{Hz) N ol Y Acceptance
Flat C-weight Limis
43 0.0 0.1 2.0
125 0.0 0.0 £E5-
250 a0 0.0 +1.5 -
500 0 0.0 0.0 .50
1000 0.0 0.0 0.0 £1.0
2000 0.0 2.0 0.0 2.0
4000 2.0 2.0 0.0 +3.0 -
8000 0.0 2l 0.1 45,0
5. Frequency and Ume welghtings a1 1 kliz
5.1 Frequency weightings a1 1 kHz
Measured Deviated Acceplance
Frequency Value Valie Limits
Weighting (48} {48) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 +0.2
Flat .0 0.0 *0.2
5.2 Time weighting a1 1 kHz
Measured Deviated Acceplance
Frequency Value Yahie Limiis
Weighting (dB) (a8} (48}
Fast 94.0 0.0 -
Slow 04,0 0.0 =0.1
Leq 94,0 0.0 =0,
& Long - ferm stability
SLM Display } STM Display t  Deviated Acteplance
Frequency ut initial at final Value Limits
Weighing (dB) (di) (dn} (4B}
A - weight 94.0 94,0 00 £40.3

QE-TS12-5 01020684

SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

BRI I RTE A

Continuation ol Calibration Certificate

Al .

Cerl, Now : ACL22229

Job No. : VO65ACHIEBG
Pages ! 7off
#, Level Jinearlty Including the level range contral
Anticipaied Measured Devinted Acceplance
Range Value Value Valus Limis
(dB) (dB) {dB ) (dB)
Auo 94.0 4.0 0.4 1.1
49, Tone burst respanse
Time Tone burst Antivipaiod 3 Measured Deviated | Acccplance
duralion, Th Cyele Value Veluc Value Limits
Weighting (ms) (dB) (dB) (dn) (dB)
0.25 1 1086 1079 Ak 1.54-5.0
Fast 2 8 117.¢ 117.0 0.0 1.0:-2,5
200 §00 131.0 134.0 0.6 1.0
2 8 108.0 108.0 0.6 1.51-5.0
Slow
200 800 1276 127.6 0.6
0,25 1 95.0 98.9 0.1
SEL 2 8 1080 108.0 0.0
200 £00 1280 128.0 0.0
10, Peak C seund level
Number of eysle Anticipated | Measured Deviated Acceplence
in Value Value, Lepeak Value Limils
fest signal {dB) (dB) {dn) {dB)
Contingous 135.0 133.0 0.0 N
Dac 1264 136.4 0.0 3.0
Number of cyele Anticipated | Measured Deviated Avceptanee
in Value Vatue Vatuc Limils
Lest signal (dn) (di3 ) {dB) {d8)
Contindous 133.0 133.0 0.0 -
Positive hatf cycle 1354 135.2 0.2 =20
Negative half eycle 1354 135.2 -G.2 2.0

OF TSI 2-0H M 020

7 A

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

HPR AL TR 3

CALIBRATTON LABORATORY

Continuagion of Calibration Certificate

T. Level linearlty on the reference fevel range

Anficipaled | Measured Acceplance
Value Yaloe Limits
(dB) (dB) {dB)
137.0 137.0 o AL
1360 136.6 U AL
135.0 1350 & B
1340 134.0 TN
1330 1330 41,1
132.0 1320 * 1.1
1310 1310 &Ll
120.0 129.0 £1.]
124.0 124.0 #1,1
1190 19,0 41,1
114.0 1140 x1.1
109.0 109.0 1.1
1040 104.0 %11
9.0 9.0 %1
940 4.0 £ 1.
89,00 89.0 2 L1
84.0 84.0 0.0 £1,1
79.0 9.0 0.8 1.1
74.0 .1 0.1 £1.1
69.0 65:0 0.0 &1
64,0 64.0 0,0 - 1.t
59.0 58,1 ot * 1.3
540 54,0 0.0 1.
490 49,0 0.0 41}
4.0 4.0 0.0 + 1.3
39.0 39.0 2.0 +1)
34.0 3.0 0.0 +1.]
3040 30.0 0.0 41,1
20.0 20.1 0.1 1]
28,0 2840 [iX] + 11
27,0 27, 0.1 +11
26.0 26.1 [X] 41,1
25.0 25.1 ol 11l

QF-TSI24-H-020664

Cert, Mo, : ACLZ229
Job No.  : YCG5AC0086
Papes @ Hold

o= AL

SITHIPODRN,; SITHIPORN ASSOCIATES CQ,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certilicate

gtroritet

Cert. No, @ ACL22229

Job No, @ VCGSACO0BS
Pages 1 §off
11. Overload indication
Measured value { 613 } Deviated Aceeplance
Posilive Nepative Valae Limils
one-halfeyele | one-hall cycle (dB) | (48}
89.6 805 -0.1 41,5
12, Migh feved stablty
SLM Display | SIM Display Deviated Acceplance
Frequency at initink at final Value Limits
Weighling idB) (dB) (dB) (dB)
A - weight 137.0 1370 0.0 103

Tiie reported uncertlnty is based un a standard utieenaingy maltiplied by coverage fector & =2

or any value following caleulation providing o lavel el confidence ol opproximately 95 %

DF-TSI24H-(H-(20664

End of Calibration Certificaie

A



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/% Skinthorn Rd, Bangbumm, Bangplud Bangkek 10700 THAILAND LTSS 17035
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_S ITHI _PD RN; SITHIPORN ASSOCIATES CO,LTD.
AREUTEaTOs CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. 1 ACL22230
Pages  : 1of8

Calibration Certificate

Equipment ; SOUND LEVEL METER

Manufacturer: RION :

Model: NL-42NM1cmpth uc Zl?mm ﬁerN}! 24
Serial No.; 00623391 7 198638126419

0 No.: -

Condition As Found : GOOD

Customsr ¢ ALS LABORAFORY GROUP (THANARND) CO., L~.

194 PEATTHANAKAN 40, PIATTIANAKAN ROAD,
KEWAENG PIIATTHANAKAN, KHET SUAN lUAhG,
BANGHOW, 16250 THAILAND. :

Location 3 - N?wg
Ambient Temperarure © (230 23) = §
Pressere ; {1013 +3) kPa ;
Refatve Humidity & {500 =20 ) % e

zhefey

Received Date @ 28 SEPTEMBER 2022
Calibration Date : 1217 OCTORER, 2022
Date of Issue: i OCTOBER 2022 -

Calthrated by : Mathakors Pisutpiisan

Approved by : ; m

( Thanakul Peichurai

This cenificate is fxsued in accordance with the reguirements of ISOAEC 17025 standard, may net be reproduced

other thart in full, except with the prior written approval of the head of Calibration Laboruory.

QF-TS 120402066

SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.
SRR CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert No. ¢ ACL22230
Joh No, 1 VCE5ACDOBS
Pages  : Mofl

Summary of Measureme [
. o | Useertalnty | Maximumepermitted
Parsmeter Pasz | Fall [.00 o : . uncettalnty of
: N . measurement (R}
1. Absolute sensitivity v - L WA
2. Self-peneraled noise 4 -
3. Acoustical signal lests of frequency weightings
125 Bz v - 0.3
1000 1z v 0.3
K000 Hz v 0.3
4. Electrical signal lests of Fequency weightings
For 10 Hz to4 klie ¥ - 0.3
For> 1 kHz lo 10 kiz v 0.3
For > 10&Hz lo 20 kHz - - .
5. TFrequency and time weigitings at t Kliz v’ - 6.2
6. Long - 1erm slebility 4 - 0.3
7. Level linearity on the reference level ranpe v - 0.2
§, Level linearity including the Jevel range control v - 0.2
9. Tone burst rasponee v - 02 BPTRENA
10. Peak C sound level v - .63 Cpas
11, Overtoad indication v " ) 0.25
12. High lavel stability vl 61 0.1

QF- T2 K- B2006

Cert. No. : ACL22230
Job No. @ YCESAC0086

Pages i 2of8
Calibration Procedure : CP-AC-01
Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (2013, uund Teve) meater (SLM)

The SL.M had tests to Acoustical znd Electicel signal tests o:f
Stenderd Instruments. :
For tests results of each items were mads by obscevation of ach Tnstriiments dizplay and 2

{ing wxl.h Asinchoic chamber and Reference

SLM's display.

Cendition of this result of calibration =
. Reference Standard Instruments ¢

Instrument Made| Serinl No.
Waveform Generator 332104 MYJE0L7076
Wavelorm Generator 330D MY52302742
Digital Multimeter LECLIES MY53220164
Digital Mulimeter 314814 MY53220076
Digital Muitimeter IdAB1A MYE0024273
Programmable Attcnualor MAT-1070 21014
Condenser Microphone 4180 2077500
Messuring Amplifier NA-42KAl 34560495

2. This resuif of calibration was feund accurale as shown on date and plsce of calibration for thi
3. This certificate is teccable to the intemational system of unit maintined ol

3.1 National Instiluie of Metrology (Thailand).

1.2 Thailand Tnstitute of Seientific and Technological Research i’nSTR)'.

QF-T5 1 2-H D20

= A

SITHIPORN; SITHIPORN ASSOCIATES CO,LTID.
Aot CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. ¢ ACL22230
JobNo, 1 VCESACO086
Papes  : 4ol

Result of calibration.:.

1. Absolute sensitivity

Reference Measured Acceplance
Accustic Signal Vatie * Limil
(dB) (48) {dB)
93,9 (53.95) 53.9 40,3

2. Scif-generated moise
2.5 Normal test

Measured Value
4B}
157

2.2 The micraphone of the sound Tevel meter was replaced by clectricsl signal mp\n deuce.

Frequency Measured value
Weighting {an )
A« weight 12.8
C - weight 13.6
Fiat 24.1

3. Acaustical signal lests of frequency weightings
Metar [ree-fiekd scouslic responzz at a le\d of 34dB -

Frequency Deviatton from \.anous frequml-y we:ghlmg rmspl!nsc eunve (dB)
(23 Flat C-weight -we:ghl Awf”fmu
Limits
125 0.0 o1 0.1 + 1.5
10060 0.0 0.0 0.0 & 1.0
8000 08 0.9 1.0 =5.0

Q=TS 2-0d 0402060

= El-



S IT_H IPORN; SITHIPORN ASSOCIATES CO,LTD.
assiniotes CALIBRATION LABORATORY

Continuwation of Calibration Certificate

Cerl o, : ACLZ2E30
Jab No, : VC6SACO086
Pages  : SofB
4. Electrical signzl tests of frequency weiphtings
Weighting nelwork response with relative o 1 kHz,

Frequency Deviation from varjeus frequency weighling response curve (dB)
{He} . U 7 Acceplance
Flat C-weipht S Linaies
63 0.0 0.3 o 4240
125 G0 0.1 LS
250 0.0 .0 3.5
560 0.0 0.} +15
1000 0.0 0.0 +1.0
2000 00 0.1 2.0
000 1 0] 0.4 +3.0 -
8000 Q1 Q.1 0.1 5.0
5. Frequency and flme welghtlngs at 1 kKHx
5.1 Frequency weiphtings w ) kHz
Measured Devialed Acceplance
Frequency Value Value Limits
Weighting (dn) (dn) (dB)
A - weight 940 00 -
- weight 94.0 0.0 =02
Flat 94.0 0.0 +02

5.2 Time weighting at 1 kliz

Measured Deovinled | Acceplance

Frequency Value Yalue Limits
Weighting {dB} (4B} {(dn}
Fast 4.0 0.0 N
$low 4.0 0.0 +10.1
Leg 94,0 0.0 +0.1

6, Long - term stabllley

SLM Display Peviated Accepiance
Frequency al initial al final Value Limiis
Weighting (dB) {dn) tan) {48}
A - weight 4.0 M.l Q.1 +0.3

QF-TS12-H 0200664
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SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.
ArEnttaies CALIBRATION LABORATORY

Continuation of Calibration Certificawe

Cert, Nu, 3 ACLI223
JobNe.  : VCESACO0RS

Papes @ Tof8
8. Level linearity inctuding the tevel range contzol
Anticipated | Measured Dreviated Acceplance
Rrnge Valye Value Value Limits
(dB) {a8) {dB} idB)
Aulo 940 04.0 . 00 1.1
. Tone hurs response
Time ‘Tone burst Anlicipated | Measured Devigled | Acceptance
durmtion, Tb Cygle Value Value Vahie Limis
Weighting | (ms) (aB) (4B ) 148y {aB)
G.25 1 108.0 107.9 D1 1.5;-5.0
Fost z £ 113.0 116.9 -0 104425
200 800 134.0 1330 G0 1.0
2 B 1050 1080 0.0 1.5;-50
Slow
200 500 127.6 127.6 0.0 +1.4
0.25 1 99.0 98.8 0.2 1.5;-5.0
SEL 2 13 103.0 107.9 0.1 1.0;-2.5
200 §00 1280 1280 01 +1.0
10. Peak C sound level
Number of cyzle Anticipated | Measured Deviasted | Acceplance
in Yalue Value, Lepeak| Valug Limits
test signal {dB) {aB ) (4B ) {uB)
Continuous 1330 . 1330 o0 -
Oae 1364 135.3 ~0.9 43,1
Numbier of cyele Anticipated | Measured Devisted Acegptance
in Value Value Vulue Limits.
tesl signal {diy) (dB} {dB} ¢dl3 )
Continuous 133.0 133.0 0.0 -
Pasitive hatf eycle 1354 1351 0.3 2.0
Negative half cycle 135.4 135.1 0.3 2.0
ErTS1 24 M6
¢ o 2ZF .

SITHIPORN: SITHIPORN ASSOCIATES CO,LTI.
Brreaiftes CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Cert. No. 1 ACL22230
Job Na, : VCGSACO086
Pages : 6of8

7. Level lincarity on the reference tevel ranpe

Anticipated | Measured Deviated Acceplance

Yalue Value Tug o Limits
{d8) {an) . (dB)
1370 137.1 UL
136.6 136.1 DA LE
135.0 135.1 CUELLL
1340 14,4 & L1
113.0 1330 =11
1329 1324 0.0 +1.1
131.8 1310 0.0 41,
126.0 123.0 04 3%
124.0 124.0 o 1]
1190 1191 0.1, 4 1]
114.0 4.1 0.1 4 1.1
302,0 169,0 0.0 £1.1
164.0 164.1 0.3 1.1
9.0 99.1 0.1 =11
940 9.0 [i¥] x1.1
80.0 89.0 0.0 £1.1
4.0 84.0 0.4 + 1]
70.0 5.0 0.0 £1.1
740 740 0.0 1.1
69.0 §5.0 S0 | &t
64,0 4.0 0.0 +1.]
590 59.0 L0007 1.1
40 54.0 0.0 1.1
9.0 2.0 0.0 #1.1
440 4.0 0.0 #1.1
350 9.0 2.0 + 1.1
34,0 34,0 8.0 # LY
30.0 301 0.1 # 1
29.0 20.1 0.1 + 1.}
28.0 28. 0.1 £ L]
27.0 27.1 0.1 &1,
26.0 26.1 0l 41
25,0 252 02 1.1

QF-TS1 2-0d-14-{12066L
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
arrociaios CALIBRATION LABORATORY

Continnuation of Catibration Certilicate

Cerl. Ne. : ACL22230
Job No. 1 VCGSACHEG
Pages 1 Bofl§

11. Overlead indjcation

Measured value (dI3 ) Deviated Acceplance
Posilive Hegative Velur 7 Limits
onchelfeyele | onc-halleyele de) R (dB Yy
89.6 89.7 0.1 RS

12, High kevel stability

SIM Display | SL1 Display Daaviated Acceplance
Freaquency at indvisl at final Value Cimits
Weighting {dB) (48) (4B} {48)

A - weight 137.0 137.0 0.0 40,3

The reported uncerlainty is hased on a slendard uncertainty maltiplicd by coverage factor & - 2

or any value providing a fivel of conlidonee of itnately 95 %

End of Calthradnn Certificate

QU-TS1 204}
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CALIBRATION LABORATORY
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assaciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, 3 ACL2223%
Pages : 108

Calibration Certificate

Equipment : SOUND LEVEL KETER.

Manufacturer : RION

Model 1 NL-ZA/ Microp

Serlal No.: 00623393 / 198640 /26421

ID No.: LR .

Condidon As Found : Goop

Custemer @ ALS LABCRATORY GROUP (THAILAND) CO., LTD,

104 PEATTHANAKAN 40, PHATTHANAKAN RO
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
OANGKOK, 10250 THAILAND.

Locatlon : -

Amblent Temperature ¢ (230 3) 'C
Pressure : (1013 =3 ) ¥Pa
Relative Humidity ; (500 £20 ) %%
Recelved Date : 07 OCTODER 2022

Calibration Date :
Date of 1ssue

20-21 OCTODER, 2022

‘Nathekom Pisulpaizan

Approved by ¢ ; %—- .
)

( Thonaknl Petchurai

Calibrated by :

This cenifieate is issied in accordance with the requirements of 1ISOAEC 17025 standard, may not be reproduced
other than in full, except with the prior writien spprovel of the head of Calibration Laboratory,

QETS124M-04-020064

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
pruociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ¢ ACL22139
Joh No. 1 YC65AC0089
Papes  ; 3olH

Mailmum-permitted
Parameter ungertalaly of

messurement {dB)

|. Absolute seasitivity

2. SeH-gencrated noise

3 A ical signal lests of froquency weighti

125 Hz
100G Haz
BOOG He

4. Electrical sipnal tests of frequency weightings

For 10 Bz tod klz
For>4kHz 10 10kHz

SSANE EXENENERANAS

For > 10 )z to 20 kliz

5. Fraquency and time weightings a1 | klz

6. Long - tarm stability

7. Lovel linearity on the reference level range

8. Eevel linearity ingluding the leve} range control

9. Tone burs; response

10. Peak C sound level

RV RS RNAN RN ENENE

11, Overload indication

12, High level stability

QF-TH12-04-0H- 07008

o 2 St

Cert Ne. @ ACL2223
Joh No, ; VCESACHIER

Fages : 2of8
Callbration Procedure : CP-AC-9]

Calibrution Method ;
This equipment was calitrated by based on 2EC-61672-3 (20
The SLM had tems ta Acoustical and Electrical signal 1ests of
Suandard Instraments,
For tests resulis of each jtems were made by observation of £at]

Conditlgm of this result of calibration :
1. Refereres Standard Inslruments ;
lastrumenc Mode| Serlial No,

Wavelorm Generater 332104 MY4BO17076
Waveform Generatar 3315118 MY32302942
Digital Multimeter 33461A MY53220104
Digital Muldmeter 334614 MY53220076
Digital Multimeter M461A MY60024273
Programmable Atteauator MAT-1070 62300114
Condenser Microphone 4180 2937500
Measuring Ampiifier NASZKAL 34560495

2. This resull of ¢elibration was found zceuratc as shown on date and place of calibration
3. This cenificaie is wnceable to the international system of unit maintained at ;
3.1 National Institute of Melrology (Thaiiznd).
3.2 Thailand Instinne of Seientific and Technol

QF-TE12-044H-020664

-r*z?%/f

SITH i PO R N) SITHIPORN ASS0OCIATES CO,LTD.
sEnmerates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Resuliof calibration ;.

1. Absolute sensitivity

Reference

Acoustic Signal
(dB)
93.9(93.95)

2. Self-generatfed nolse
2.1 Normal lest

Measured Valye
(di3 )
14.6

2.2 The microphione of the suund lovel mater was replaced by electrizal signal |

Frequency Measured value
Weighting (4D )
A - weight 112
C - weight 515
Flai 3.3

3. Acoustical siunal tests of frequency welghtlngs
Meter frec-fickd acoustic respanss ot a Jeval of 84

Frequency Deviation From esponise curve (41}
{Hz} Flat Cow Acct:pl.nncc
R Limils
125 0.3 0.3 0.3 1.5
TG00 [EE4] 0.0 0,0 214
860G 09 2.0 0.0 15,0

QF-TSE 2404011360

— 2L



SITHIPORN; SITHIPORN ASSOCIATES CO,LTI.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical slgnal tests of frequency welghtings

Weighting nefwork response with relative to 1 kHz.

Cert, No, ; ACLZ2239
Job No. : VCE5AC0089
Pages @ 50fB

Frequency Deviaton from vadeus fequiency weighting response curve (5B)
(Hz) Flaz Coweight Acczptmes
£3 0.0 (2]
125 0.0 G}
250 0.0 0.0
500 0.0 0.1
1060 0.0 0.0
2060 0.0 0.0
4000 0.0 2.0
3000 0.0 9.1

5. Frequency and tioe welghilngs 2t 1 kHz

5.1 Frequency wefghtings at | kilz

Measured Deviated Acceptance
Frequency Velue Value Limils
Weighting (dB) (dg)
A - weight 94,0 0.0
€+ weight 94,0 0.0
Flet 924.0 0.0,
5.2 Time weighting az | kHz
Meamured {0 “Aéctpianee
Frequeney Value |77 Valoe Limits
Weighling (dB) (dB} (dB)
Fasl 94,0 0.0 -
Slow 94.0 0.0 % 0.1
Leg 94.0 0.0 +0
6. Long = terim stablllty
SLM Display | SLM Display | Deviated Acceplance
Frequency ax fritial al finel Value Limits
Weighting {dB) {dB) (4B} (dB)
A - weight 940 94.0 0.0 +0.3

QF-TS12-41-04-02006

SITHIPORN,; SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Ny

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
sssodiates © CATIBRATION LABORATORY

Continuation of Calibration Certificate

8. Lovel linearlty includlng the levet range contrel

Cert, No, : ACL2223%
Jobr No. : VCESACDORS
Pages @ 7of8

Anticipated | Measured Acceptance
Range Value Value
(4B} (dn)
Auto 24,0 1.0
9. Tone burst response
Time Tene burst Anticipated
duration, Tb Cytle Yalue
Weighting (ms) [€:::D)
0.25 1 108.0
Fast 2 8 117.0
200 800 134.0
Slow 2 3 108.0
200 8O0 127.6
0.25 1 99.6
SEL z £ 108.0
200 §00 1280
10. Peak C sound level
Number of eyele Asiicipated | Measwed | Devisted . | Accsplanss
in Value Limits
tes1 signal {dB) {dB}
Continuous 133.0 -
One 136.4 +3.0
Kumber of cycle Anticipated | Measured Deoviated Aceeplance
in Value Valoe Value Limils
test signal {dB) {dB} {dB) {dB}
Conlizuous 133.0 133.0 00 M
Positive half eycle 135.4 135.2 0.2 2.0
Negative half cyele 135.4 135.2 0.2 22,0

QF-TS 1240404020664

R ﬂ/‘d

Cert. No : ACL7223Y

Jgb No. : VCE5AC008%
Pages ! Gaf8
T. Lovel [nearity on Lhe reference level range
Amicipated Measured Acceplance

Yelue Value

{dB) (da)

1370 1310

5360 136.0

135.0 135.0

134.0 134.0

133.0 133.0

1320 132.0

131.0 131.0

129.0 129.0

124.0 124.0

139.0 1i9.0

114.0 1140

109.0 109.0

104.0 103,80

990 99,0

94.0 93.0

890 §9.0

4.0 B4.0

7.0 79.0

74.0 F4.0

69.0 69.0

1.0 64.0

59.0 39.0

54.0 54.0

49.0 49.0

44.0 44.0

390 3940

340 34,0 0.0 + 1.1

30.0 300 0.0 +1.1

200 200 0.0 =11

28.0 28.0 0.0 x1,)

270 270 0.0 =11

26,0 26,0 0.0 = 1.1

250 250 .0 x 1.l

QF-TE12-04-04-03046

- JZ!/

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
aesociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. + ACL22239
JobNe. 3 YCE5ACHIS?
Pages 1 Bof8

1k Overlond lodleatlan

Measured value (dB )
Pasitive

Nepative
one-helfcyele | one-halfcycle
8.6 826

12, High level stablilly

SEM Display | SLM Display Devialed
Fregquency ut intitial atfinal Yalue
Weighting {(dB) (dB) {dB}
A - weight 132.0 137.0 0.0

The reparted uncertrinly is based on a standart uncertainty mulliplied by covers;

or any value following caleulation,providing a lavel of confidence nrappmximami'y 95%

End of Calibratfon Certifleate

QF-TS 12004020664
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

4531-451/1 Sirinthern Re, Bangbumnu, Bangplud Bangkok 10700 THAILAND. HaCmSI-Ts 17015
Tel0-2435-8800 Fax0-2433-1679 e-malicakc Hhiphomcom kg ithiphom.com s

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Rrsociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert No.: ACL22242
Pages : 1ef8

Calibration Certificate

Equipment :
Manufacturer ;
Moedel ¢
Serlal No.: 00623396/ 198643 36424
1D No.: B
Condition As Found : GOOD
Customer ¢ ALS LABORATORY GROUP (THAILAND) CQ.,,
L34 PUATTHANAKAN 40, FHATTHANAKAN RO,
KHWAENG PHATTHANAKAN, KHET SUAN LUL
BARGROK, 10250 THAILAND,
Locatlon : - 3
Amblent Temperature : {230 £3) C }
Pressure {10013 £3) kPa |
Relative Hamidlty : {560 %20) 2 B

Reeeived Date ; 97 OCTORER 2022
Calibration Date : 20-21 UCTOBTSR__?C!iZ
Date of Issue : 21 OCTOBER 2032

Cafibrated by ¢ : _N_aliuﬁurﬁ Pisutpaitan

Approved by : / M
. .
}

{ Thanakul Peichurai

This certificate Is issued i sccordance with the requirements of ISOAEC 17025 standard, may not be reproduced
other thar in fill, except with the pricr writien approvaf of the head of Calibration Leboratory.

QF-TS12-04-04-020664

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

Continugtion of Calibration Certificate

Cert. No. © ACL22242
Job Na. : VC45ACHED
Pages : Joff

Swmmary of Mcrsurement Result:

Maximum-permlitied

Parameter uncerialniy of
asuremend {41}
1, Abzolute scasitivity v
2. Seif-generated noise 'd
3. A ical signel 12515 of frag: ighti
125 Mx i
1000 Hz v
8000 Hz v
[4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v
For > 4 klizto 10 kHz v

For > 10 kHz ta 20 kilz
5. Frequency and time weightings at 1 kHz
6. L.ong ~ term stability
7. Level linearity on the seference level range
8. Level linearily including the Jeve!l rango control
9. Tone burst response
10, Peak C sound level
1. Overload indication
12, High level stability

ANRNENANENENANE

QF-TSE2-04-04-02060d

zm,

Cert No, 1 ACL22242
Jal No. : VCESACON8Y

Pages : 2ol
Calibration Procedure : CP-AC-O1

Cabibraton Method 1
This equipment was calibrated by based on TEC-61672-3 (24
The SLM had tests lo Acoustical end Elecirical signal tests of
Standard Insruments.

For tesls results of each tems were made by observation of ea

Condition of this reselt of calibration :
3. Reference Standard Instruments ;
Instrument Model S¢rlal No,

Waveform Generator 33210A MY45017076
‘Waveform Generator 3511 MY52302742
Digital Multimeier 3346EA MY53220104
Digital Multimeter 1M6IA MY33220076
Digital Multimeter 344618 MY60024273
Programmable Attenuater MAT-1070 62100114
Condenser Microphane AL50 2977500
Measuring Amplifier NA-a2KAl 560495

2. This result of calitration was founid accurate as shown on date and place of calibration fir i
3. This ezptificate {5 razesbls te Lhe international system of unit maintained 2t :
3.1 National Institute of Melrology (Theiland).
3.2 Thailand fnstitute of Sclentific and Technologien] Resgisdh (T

QFTRI - 020064

7 @l

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
aRiociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert No. ¢ ACL22242
Joh No, 1 VO6SACODSY
Peges : 4of8

Result of calibradion ;

1, Absolute sensitlvity

Reference
Acoustic Signal
(dB}
93.9 (93,93}

2. Sclf-generated noise
2.1 Normal test

Measured Yalue
(dB}
14.2

2.2 The micraphone of the sound level meter was replaced by clecirical signal jsput dovive

Frequency Measured value
Weighting {dn)
A - weight 10.8
€ - weight 174
Flat 229

3. Acoustical signal testx of frequency weighUnps
Meder frea-field aconstic response ot & level af

Frequency Deviation from £ighting fesponee curve (dB)
(Hz) Flat g Acceplance
: ; Limits
125 0.2 0.2 0.2 1.5
1006 0.0 0.¢ 0.0 = 1.0
FOOG 0.2 0.2 0.2 +3.0

QFTS] 24H-04-020664

7 AL,



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

Continuation of Calibration Certificate

Cert No, : ACL22242
Job No. : VICESAC0089
Fages : 5ofB8
4. Electrical signal fests of frequency welghtings
Weighting network response with relative to } kHz

Fraquency Deviation fom varios fréquenty Weighting response curve (dB)
(Hz) - Crweight . ‘Accoptance
63 00 0,1
125 2.0 0.0
250 0.0 0.0
300 4.0 0.0
1000 0.0 0.0
2000 0.0 0.c
4000 0.0 0.0
8000 .0 0.1

5. Frequency and time welghtlngs at I KEHz

5.1 Frequency weightings at 1 kHz

Moasured Devisted Acceplance
Frequeney Value Value Limils
Weighting (eB) (dB)

A-weight 94.0 2.0
G - weight 93.0 0.0
Flat 940 0,0

5.2 Time weighting a1 1 kHz

Messured
Frequeney Value
Weighting (dB)
Fast 94,0
Slow' 54,0
Leg 94.0

6. Long - term stabliity

SLM Display | SLM Disptay [ Devisted | Acceptance
Freqpency &l initjal at final Valoe Limils
Weighting (dn) (dn) {dB) (dB)
A - weight 94.0 9.0 09 10,3

QF-TS12-H-04-020664

7 AL

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associaies CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
pesociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ¢ ACL22I42
Job No. ; VC65ACO0RY
Pages @ 70of8

8. Level linearity Including the level range control

Anticipated | Messured Acceplance

Range Yalue Yalue Limits
{dB} (483
Aulo 94.0 MO

5. Tene burst response

Time Tone burst Anticipated | Measured
duration, Th Cycle Yalue Value
Weighling | _ (ms) (48) (4B)
0,25 i 1080 107.9
Fral 1 ] 117.0 7.0
200 BOD 134.0 134.0
2 3 168.0 108.0
Slow
200 800 127.6 127.6
.25 1 2940 98.9
SEL 2 8 108.0 108.0
200 800 128.0 125.0

10. Peak C sound level

Number of cycle Anticipated | Measured, | Devidted . | Aceeplapce

in Value :. V_.‘I'.‘E_'. Li?“ﬁ"‘
test signal (48) SRR YR T3}
Conlinugus 133.0 T .

Une 1364 SO00 43,0

Number of cycle Anticipated | Measered Deviated Acteptance
in Value Value Value Limils
test signal (dB) (dB) (48} (dB)
Continuous 133.0 133.0 00 -
Positive half cyele 1354 1352 -0.2 +2,0
Negative half cycle 1354 135.2 0.2 42,0

QF-T81 2-04-04-020062

7 AL

Cert No. : ACL22242
Job No. 1 YCG5AC0089

FPages ! Gof8

7. Level lineatiy on the reference level range

Anticipaled | Measured Acceplanee
Yelue Yalue |
(4B} (dB)
137.0 137.0
136.0 1364
1350 135.0
134.0 134.0
133.0 133.0
132.0 132,0
131.0 131.0
129.0 120.0
124.0 124.0
119.0 1190
1i4.0 1140
109.0 1080
1040 104.4

95.0 99.0
94.0 94.0
89.0 89.0
84,0 840
75.0 79.0
74.0 4.1
62.0 65.1
640 64.0
590 58,1
54,0 540
490 49.0
240 44,0
320 39.0
3.0 341
300 3040
29.0 23.0
28.0 28.1
27.0 221
26,0 26,1
25.0 25,1

QF-TS12-04-04-020564

AL

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert No. : ACLI2242
Job No. 1 VCA5ACO0RI
Pages  : 8eof3

11, Overload Indication

Measured value (dB )
Positive Megative

one-halfeyele | one-half cycle
89,5 30.8

11, High lavel stabllity

SLM Display | SLM Display Dovinled
Frequency eLinitiel at finel Vatue
Weighting (dB) (dB) (dB)
A - weight §31.0 13710 0.0

cr any value foll B

g o lavel of

~—~———~ Endof Cafibratlos Certifleate

QF-T§1 24404020664

7 &,



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

4%53-45111 Sirinthorn Rd, Bangbumru, Bangplud Dangkek 10700 THAILAKD. mc—ns:-nsmu
Tel.0-2435-8300 Fan.0-2433-1679 e-malkcakcenter@sithiphorn.com hitp//wwwasithiphorncom  CAUBRATION 0394

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
preouiates CALIBRATION LABORATORY

Centinuation of Calibration Certificate

Cerh Now 3 ACL23059
Pages ¢ lof8

Calibration Certificate

Equipment : SCUND LEVEL M:ETE

Manufacturer: RION

Modei NL-4Y Microphonig UC:52

Serial Na.; 01022261 / 1803

ID No.: DKX_F50030

Conditon As Found ; GOOD

Customer © ALS LABDRATORY GROUP {THAILAND) CO., LT]

104 PHATTIANAKAN 40, PHATTHANAKAN RGAD
KIWAENG PRBATTHANAKAN, KHET SUAN LUAN
BANGKOK, 106256 THAILANID.

Laocation : -

Ambient Temperature : (230 £3) ‘v
Pressure : {81323 ) kPr
Relative Humidity : {500 +20) %

Recelved Date 17 JANUARY 2023
Caliiration Date : 15-20 JANUARY, 202
Date of Issne : 73 JANUARY 202

Calibrated by : - Nuthakern Pisuipaisen

Approved by : / w«
{ Thanakul Petchurai

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

other than in full, except with the prior seinen spproval of the head of Calibration Laboratoty.
QF-TS1 24144020664

5 IT HIPQRN; SITHIPORN ASSOCIATES CQ,LTD.
et CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Cert. No. : ACL2308%
Joh Ne. @ VCOGACDAZ6
Peges i 3of8

Summary ol Measnremend Resslt ;.

Maximem-permitted

Parameier wreertainty of

measurement {(EB)

1. Absolute sensitivity

<

2. Self-generaled nolse

3, Acoustiend signal tests of frequency weightings

125 Hz

1080 11z

S s

500 Tz

4. Electrical signal tests of frequency weightings

For 10 Hzlodkliz - 0.3

AN

For =4 kD2 4o 10 k2 M 0.3

For > 10 kliz 10 20 kil

5. Frequeney and lime weightings at 1 kT2

6. Long + tenm stability

7. Level linearity on the reference level range

B. Level linearty including the level range control

9. Tone burst responss

10, Peak C sound level

A AVENENENENENE

1. Overload indication

12, High Tevel stability

QU -TRIZAH-H 20001

Cerl. No. : ACL23059

Jot Na, @ VCBEACO026

Fages @ loff
Calibration Procedure : CP-AC-D1

Calibration flethed :
This cquipment was calibrated by based on [EC-61672-3 {20]
The SLM had tesis to Avoustical and Electrical signal tests of
Standanl Instruments,

ind Jevel meter {SLM).

For tets tesults of each items were made by observation of éuch Tny

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

Instrument Mede] Seclol N,
‘Waveform Generator 33210A MY4R017076
Waveform Geporator BB MY$§230274z
Digital Multimeter 3MEIA MY353226104
Digital Multimeter IM61A MY$53220076
Tigital Muhtimeter LHGIA MYED024273
Programmable Atlenuator MAT-1070 62100114
Candenser Micraphone 4180 2977900
Measuring Amplifier NA-ZEAT 560405

2. Fhis result of calibration was found accorag as shown o date znd place of calibration ﬁx.t!ns
3, This cenificate is irmceable 10 the intenational system of unil maintained at :
3.1 National [nstitute of Mewology (Thailand),
3.2 Thailand Instinute of Scientifie and chhnolcgn:a] Research {TES

QFTS12-04-M-020004

o BT

§ ITHIPORN, SITHIPORN ASSOCIATES CO,LTID.
Avrachates CALIBRATION LABORATORY

Continvation ol Calihration Certilicate

Cert, Ko, 1 ACL2305%
Job Ko, : VCEBAC0024
Pfages 1 dofB

Resul jbration ;

1. Absolute sensitivity

Reference
Atoustic Signal
(dg)
93.9 (33.95)

2. Self-generated noise
2.1 Normal test

Measured Value
(dD }
157

2.2 The microphone af the sound Jevel meter was repleced by clectrical signal iy

Frequency Measured valus
Weighting (dn)
A weipht iL6
C - weighl 17.7
Flal 2.6

1. Acousileal sigaal tests of frequency weighiings
Meter fres-{ickd acoustic response ot a Jevel

Frequaney
{H) st Acceplance
B s Limits
125 1} 9.1 0.1 2.8
1000 0.0 Ot 0.0 10
B0 140 1.1 1.1 5.0

QF-T51 400020064

o B



§ ITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
pesociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Fapes  : Sofg

4. Etectricak signal fests of frequency webghtings
Weighting netwerk response with selative to ) kliz

Frequency Deviation from verious fre ¥ Weigliling sesponse curve (3B)
(Hz) .
Flat Cuweight

63 0 0.0
125 00 0.1
250 04 0.0
300 0.0 0.1
1063 0.0 0.0
2060 0.0 0.1
4000 0.0 04
8000 0.0 0,1

K. Frequency and time welghtings at 1 kliz
5.} Frequency weightings at 1 kHz

Measured Devisled | Aceeptance
Frequency Value Value Limits
Welphting (dn) e} (dn)
A - weight 94.0 0.0 A
C - weight 94,0

Flai 94,0

5.2 Time weighting a1 1 kliz

Aceeplance

Measured
Frequency Value Limits
Weighting (dn) (4B}
Fast 94.0 '
Slow 94.0 = 0.1
Leg 94,0 £0.]

6. Long = term stabllity

SLM Display | SL.M Display |  Deviated Acceptance
Frequency ot initial at fnal Valuc Limits 2
Weightng {(un) (dn) {di) (dn)
A - weight 94.0 940 0.0 + 0.3

QF-TSI 20 (H-020663

o LA

SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.
ariociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assoriates CALIBRATION LABORATORY

Continuation of Calibratien Certificate

Cert. No. : ACL23059
Joh No. @ VOG6ACO026
Papes  : PolB

8. Level linearity inclnding the Jevel range control

Anticipaied | Measured Acceplance
Range Value Yalue
(dB) {dB}
Aute 940 94,0
9. Tane hurst response .
Timne Tone bursi Anticipated | Meuasured Acceptance
duration, Th | Cyele Value Value Valde - | Limiis;
Weighting | {s) (dB) (aB) () | (aB
0.15 L 108.0 107.9 R3]
Fast 2 3 1170 117.0 0.0
200 £00 134.0 134.1 0.1
2 § 108.0 108.0 0.0
Slow
200 800 1276 127.6 0.0
0.25 i 95.0 959 -G,}
SEL 2 8 108.6 108.0 0.0
200 R00 128.0 128.0 0.0

10. Peak C sound Jevel

Accéprarice

Number of cycle Anticipated | Measured
in Valge | |Vilue, Lepéak - Limits
test signal (dB) | {am (d)
Continuous 1330 -
One 1364 3.0
Number of cy<le Antivipated | Measured Deviated Acceptance
in Value Value Value Lisnits
et signal (dB ) {dB } {dB) (dB )
Continuous 133.0 1330 00 -
Pasilive half cycle 1354 135.2 6.2 20
Negative half cycle 1354 135.2 .2 2.0

QF TSI 2t L2

7 .

Cert No. : ACL23059
Joh Ma. 1 VCE6ACD026

Pages i Gof8

7. Level Tincardty on the reference level range

Anticipated | Measured Acceptante
Value Velue g imi
(dB} {aB}

137.0 131.0
136.0 136.0
1350 £359
134,90 134.0
133.0 133.0
132.0 1320
1310 131.0
129.0 129.0
24,0 124,0
1190 119.0
1140 1140
169.0 109.0
104.0 1040
99.0 93.0
24.0 94.0
89,0 §9.0
§4.0 84,0
79.0 9.0
74.0 74.0
69.0 69.0
54.0 4.0
56,0 39.0
54.0 54,0
49.0 490
4.8 440
39.0 3%.0
34,0 33.9
0.0 29.9
22.0 28.9
28,0 279
21,0 26.9
26,0 25.9 0.1 =11
25.0 219 -0,1 £1.1

QFFTSI2-H- -0

it -

SITHIPORN; SITHIPORN ASSOCIATES CO,LTL,
senodiates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Ceri. No. : ACL23059
Joh No, @ VCEEACOD25
Pages  : Bof8

11, Overlead indkcation

Measured value (dB ) l)e_,\’ii:h‘d o7 | Aecepianee
Positive Negalive : I.,uru

one-hatfeyele | one-hall cycle
§0.7 £96

12. High fevel stabllity

SLM Display | SLM Display Duevisted Acceplanice |
Frequency at initiat at final Valne
Weighting {dB) (dB) (dB)
A - weight 1370 1370 0.0

The reported uncensinty is based on b standard uscertainty mslliplicd by coverage faétor

o pny valuo following caleulation.providing a lavel of contidence of approximalely DS %

End of Calibration Certilicate el LT

GQI=TSI 20 (-0 204

o Bhi -



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumrw, Bangptud Banghok 16700 THAILAKD

Tel0-2435-8800 Fax0-2433-1679 e-mail:calcenter@sithiphorn.com hitp/iwwwesithiphomcom

MECTISHTIS 37025
CALIARATION 0353

Equipment :
Manufactzrer :
haodel :

Serlal Nos

ID No.:

Condition As Found :

Cuostemer ¢

Lacation ;

Ambient Temperature :

Pressure :
Retadve Humidiy :

Received Date
Calibration Date :
Date of Issuc:

SOUND LEVEL MErF i
RION

NL-42f M:r.-mphun: UC«SZ lPrr.srnphﬁcr NH 24

00658241 .'158767/58769
DKK_I'50098

GoOD

Catibration Certificate

Cerl No. : ACL2217%
Papes @ 1afd

ALS LABDRATORY GROUP (THAILAND) O, LTD,
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD, -

KHWAENG PHATTHANAKAN, KHET SUAN L UA’NG

BANGKOK, 10250 THAILAND,

(203 -
(101322} kia
(500 220 ) %

25 JULY 2022
15-18 AUGUST 2022
19 AUGUST 2022

SITHIPORN;

Attt balen

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibrated by :

Approved by @

Nathakomn Pisutpaisan

7‘@%,

{ Thanakul Petchumi

This centificate is issued in accordane with the requirements of 1ISOAEC 17025 standard, may not be reproduced

ather fhan in fall, except with the prior writicn approval ef the hezd of Calibration Laboratory.

QF-TSE-0-04-070664

SITHEPORN;

AL TRV PR EREN

SITTHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Sumpmary of Pleasurement Resnlf ;

Cert. No. : ACL221T7
Job Ma, 1 VC65ACLOT]
Puges ¢ doff

o | Uncertalnty | Maximunr-permitied
faramefer Pesy ] Fall | uncertsinty of
L splodEy iy
¥ S B measurement (U13)
1. Absolute sensitivily s R LY - I T NA
2, Seil-generated noise 4 02 i
3, Acouslical signal tests of frequency weightings
125 Hz v 0.3
1000 1z v . 0.1
BOOU 12 v 03
4. Iiectrical signal tests of frequency weightings
For 10 Ha to 4 kHz v 03
For > 4 kHz lo 0 kHz v 0.3
For > 10 k2 to 20 kHz -
5. Frequency and time weightings a1 1 kHz v .2
6, 1.ong - term sicbility v - 0.t
7, Lovel lincarity on te refirence leve] range v - 0.2
4. Level linearity inctuding the lovel range control i - 02
9, Tone burst response v - 0.2
10. Peak C sopnd jevel v - .02
11. Cverload indication v S i 935
12, High level stability Vo AR 03 0.1

QF-TE1 2134020609

7 A

Calibration Procedere ¢ CP-ac-o!

Crlibradoen Method ¢

This equipment was calforated by based on IEC-61672-3 (2013)
The SLM had tests to Acoustical and Electrical signal tests of ﬁ-:quency el

Standard Instruments.

For teyts revalts of each items were mate by observaton cl‘caci{]nm&miznls

Condition of this result of calibration

1. Mteference Standard fnstnuments @
Instrumeny
Waveform Generator
Waveform Generator
Digial Multimeter
Digital Multimeter
Digital Multimeter
Programmable Alienuator
Condenser Microphone
Measuring Amplifier

Madel

33210A
350D
X278
3M6TA
34461

MAT-1070

4180

RAKAL

Serlal ¥n,
MY4EGIT0TE
MY52302742
MYS3220104
MY$3220076
MYS0024273

62100114

2977900

H560495

Arol32
AA3D0522

Cert. Nu. 1 ACL221T?
Julr Ne, : VCGSACO0T]
Pages : 2ofR

und fevel meter {SLM),
ting with Anéchoie chamber and Reference

iisplay and nlso wuh SLM's display.

. 22Feb3

2. This result of calibration was found accurate as shown on date and place of calibrutien for this c.ju.ib:mad ilem onty,
3. This cenificate is traceable (9 the inlemnationa? system of unit maifained at . ’

3.1 Natfona! Institute of Merrology (Thailand).
3.2 Thailand Insiitwiz of Scientific and Technological Reseerch (TISTR),

QU-TE12-04-14- 0268

7

SITHIPORN: SITHIPORN ASSOCIATES CO,LTI,

[RX LRI LR A

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Ne. : ACLINYY
Job Ko, @ VCE5ACODTL
Pages HEX ¥
esub ion.;
1. Absolute sensitivity S
Reference Measured __ . Agceplanee
Acoustic Signal Valge - .. Limit
(as) (dBY (48]
93.9(3.95) 08319

1. Scli-gencrated noise
2,1 Normat test

Measured Value
(dD )

16.1

2.2 The microphone of the sound level meter was replaced by eleemiea! signod inpit devi

Frequency Measured value
Weighting (dB)
A - weight 11.6
- weight 180
Flat 237

L. Aconstical slpral tests of frequency welglstings

Meter free-field neoustic response at a level

Freguency Deviation from varidiis freqiengy weighling response curve (di3}
(Ha) Fiat Cowelght: | Ariveight Accepiance
- ) Limits
125 0.5 0.5 0.6 + 1.3
1000 0.1 0.1 LA 4140
8006 =17 -1.7 -1.7 =5.0

QF-THI 2040210662

T B



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
arrudtaes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22ET7
Job Mo @ YCE5AC0071
PPages : Sol§
4, Electrical slgnal dests of frequency welghtings
Weighting nerwork response with relative 1o 3 kHz.

Frequency Deviation from various fregiency weighting response curve {dB)
{Hz) , . 5 * Aceeplance
Flat Cweight Lifuits
&3 0.0 0.0 42,0
125 0.0 0.1 &S
250 0.0 0.0 -
500 0.0 0.1 .5
1000 .0 0.0 +14
2000 0.0 0.1 2.0
4000 .0 0.1 =30
$000 0.0 0.1 L

5, Frequency und time welghtings a1 1 kHz
5.1 Frequency weightings at 1 kilz

Mueasured Tevisted Acceptance

Frequency Valye Valpe Limits
Weighting (dB) (d8) (dn)
A - weight 94.0 0.0 -

C - weight 5940 2.0 + 0.2

Flat 4.0 0.0 +02

5.2 Time weighting at | kilz

Measuzed Devined | Accepiance

Frequeney Vahe Velue Limis
Weighling (da) (dn) (dn)
Fast 94,0 0.0 -
Slow 94.0 0.0 £0,1
T.eq 4.0 0 0.1

6. Long ~ term stabliity

SLM Ciisplay | SLM Display|{ Deviated Aceeplance
Frequeney at inftial al final Value Limils
Weighting {48) () (dB) €3]
A - weight 94.0 94.1 0.4 0.3

QF-T512-04-(H-020661

7

SITHIPOAN,; SITHIPORN ASS50CIATES CG,LTD.
desatale CALIBRATION LABORATORY

Continugcion of Calibration Certificate

Cerl No. 1 ACLI2177
Jab No. = VU6SAC0071
Pages ¢ Tol8

8. Level Hacarity including the Jevel range controb

Anlicipated Measuzed Deviated Acceplance
Renge Value vae | Value Limits
[dB) (48} (dB) (dB)
Aulo 24.0 94.0 PRV | N P S |
4. Tane bursi response
Time Tone burst Anticipated ¥ Measured Deviated | Acceplance
duration, Tt Cycle Value Valug Volue Limils
Weighting {ms) (di3 ) (dB) {dB) (dB)
0.25 1 108.0 10%.9 -0.1 15450
Fast 2 5 1170 169 -1 10528
200 800 134.0 1340 0.0 =1.0
2 8 1084 1018 0.1 1.5 ;-5.0
Slow
200 800 127.6 12035 -0l +.0.
0,25 1 29.0 9B.8 0.2 1.5:-5.0
SEL 2z ] 108.0 1019 0.1 10325
200 g0 1260 1280 00 1.0
10, Peak C sonnd kevel
Number of cycle Antivipated | Measured Devinted Acceplance
in Value Value, Lepenk Volue Limits
teal signal {dB) (dB) (dB) (dB)
Cuntizuous 133.0 133.0 0.0 -
{ne 136.4 136.3 0.1 3.0
Number of eyvele Anlicipoted | Measured Devinted Aceeplance
in Value Value Valie Limin
15 signal {dB} (4B} (dB) (dB)
Continuens 133.0 132.9 0.1 -
Dositive hall cycle 1354 135.1 0.3 2.0
Negitive hulf eycle 135.4 135.3 (.3 2.0

QF=TS 124102000

7 A

SITHIPQGRN, SITHIPORN ASSOCIATES CO,LTD.
aeroCiates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL22ET?
Jeh No, 1 VCGSACOOE
Pages 6ol

7. Level Eneurly vn the refereace level range

Anticipated | Measwed Deviated Acceplance
Velue Value | Valide o ] Limiis
(dB) {48} . 4By
137.0 137.0 3N
136.0 1360 DAL
135.6 135.0 LI
1340 134.0 #1.1
133.0 133.0 N
132.0 1320 41.1
1310 13190 0.0 21,1
1280 12990 0,0 £1,1
124.0 124.0 0.0 1.
116.0 119, 0.1 £1.]
114.0 114.0 0.0 +1.]
109.0 1090.0 0.0 #1.1
1.0 1041 0.1 # 5l
52.0 99,0 0.0 21l
94.0 94,0 0.0 =1,1
59.0 9.0 0.0 E1.
34.0 £84.0 [ =1.]
9.0 79.0 0.0 =11
740 740 0.0 1.1
£9,0 69.0 040 2Ll
£.0 644 0.0. +1,1
59.0 59.0 00 1 %1
54.0 54.0 (%] 1,1
49.0 49,0 00 £ 1.1
440 44.0 0.0 2.1
0.0 39.0 0.0 + 1.1
340 34.0 0.0 @1,
360 229 L1 1.4
290 289 0.1 1.1
28.0 27.9 0.1 214
224 26.9 .1 £1.1
26.0 25.9 0.1 + 11
25.0 239 0.1 i1l

QF-TS) 2-04- (-

7 AL

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
rrmche CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Cert. No. : ACLZNT7
Job No, : VC65AC0071
Pages  : Bof®

11. Overload Indlecalion

Measured value (dB ) Deviated Acceplance
Positive Negative VYalue Limits
one-half cycle | onchalfeyele {aB}...|... {aB)
89.6 89.5 -G.i +1.5
12. High tevel sabllity
SLM Display | SLM Display Deviated Acaeptance
Frequency Al initin! at final Value Limits
Weighting {dB}) {dn) (4B} (dB})
A - weight 137.0 137.0 0.0 10,3

"The reported uncenainty is based on a standard vneensnty mulliplicd by coverape factor & =2

orany value [ofawing caleutari

ing: 2 lavel of conlid of approxi D3%

memsene————= End of Catthration Certificaie ———e.

QF-T5) 204 (1-02 0664

> R



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-45 11 Sklnthern Rd Bangbumrw, Bangplud Bangkek 10700 THAILAKE. WEE-TISETIS 17073
Tel0-2435-8800 Fax£-2433-1679 e-malheal-cy Ithiphorncom Mlpfiwewsithiphormcom  CAUBRATION 334

SITHIPORN; SITHIPORN ASSOCIATES CO,LT1>.

nAy fates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerk No. : ACL222846
Pages :  JofE

Calibration Certificate

Equipment ; SOUND LEVEL, METER
Mlanufacturer : RION : o
Model : ML~32 Microphage 052/ Préng
Serial No.: GUBSR239 / 157785 F AR
ID No.: BKK_FS0096

Coadition As Found ¢ GOD

Customer : ALS LABORATORY GROUF (THAILAND) CO., L.
104 PHATTHANARAN 48, PHATTHANAKAR RO,
KIWAENG PHATTHANAKAN, KHET SUAN LUA]
BANGKOK, 10250 THAILAND.

Lotation : -

Amblent Temperature {230 3) °C
Pressure : (1013 x3) kPa
Relative Humidity : (500 £20) %
Received Date ¢ 30 NOVEMBER 2022
Calilbiration Date : 13-16 DECEMBER 2022 -
Date of [ssue : 19 DECEMDER 2032 A
Calibrated by : : Nathakom Pisurpaisan

—
Approved by : / ﬁ/@\'
. .
)

{ Thanakul Petchurai

This cerlificare is lasued i accordanee with the requirements of ISOBEC 17025 standard, may ned be reproduced

other than in full, cxcept with the prior writien approval of the head of Calibrion Labortory.,

QF-TE1 2404 H- UM 6

SITHIPQRN: SITHIPORN ASSOCIATES COLLTI.
e CALIBRATION LABORATORY

Continuation o’ Calihration Certificate

Calibration Method ;
This equipment was calibrated by based or 1EC-51672-3 (20

Standard Instruments,
Tor kests results of cach items were made by observation of cach Tristrumests

Cerl. No. 1 ACL2I286
Jah Mo, VOEEACEDIS
Pages @ lofB

Su g (11 ult ;

- UnZertainty

Mazlmum-perrsiiled

Parameter uncertainty of

Sitensurement (dB)

1. Absoloie sensitivity NA

2. Sell-generated poise

3. Acoustical signal tests of frequency weighti
125 Hz v 03
1000 11z v - 03
5000 1z v - o3
4. Electrical signal reats of lrequency weightings
For 101z to 4 kilz v - 0.3
For > 4 kiz 0 10 Kllz v - 0.3
For > 16 kHz 10 20 kH2 “ - -
5, Frequency and lime weightings at | kHz v - 0.2
5, Long - term swbility ¥ - 0.1
9. Level linearity on the reference level range v - 02
8. Level linearity including the level range controt v - 0.2
9, Tone burst response v - 0.2
10. Peak ( sound Jove] < - D2
11. Overload indication v :
12, High tevel stability B 0.3

QF-TH1 204003112064

7 AL -

Cerl No. @ ACL22286
Juh No. : VCGEACHIIS
Pages  : 20f8

Calibration Procedure : CP-AC-01

leyel meter (SLM).

The SLM had 1ests to Acoustical and Lleetricsl sigral tests of ic chamber and feference

Condition of this resaltf of calibration :
i. Reference Standard Instrumgms ;

Tnatowment Modsl Serlal Ne,
‘Waveform Generator 332100 MYAB017076

Wavelerm Generator 135118 MYS2362742
Digital Mullimeter EELIARN MY53220104
Digitel Multitneter 33461A MY53220076
Digitel Multimeter IH61A MY60024273
Programmable Attenuater MAT-1070 62100114
Condenser Microphone 4180 2077900
Measuring Amplifier NA-I2ZKAL 34560495

2. This result of calibration was found accurate as shown on date and place of calibration &
1, This certificale is traceable to the internations) system of unit maintained al 3

3.1 Kational Institute of Mevology {Thailand).
1.2 Thailand Instinste of Scientific and Technelogical Ressare!

QF-TSE2M-{H-OXIRR

7 AL

SITHIPORN: SITHIPORN ASSOCIATES CO,LTH.
Honertaner CALIBRATION LABORATORY

Continuation of Calibration Certilicate

ACL222RG
VCEEACONES

Pages 1 4of8

Resudt of calthration @

1. Absalute seositity

Reference
Acounic Signal
(do)
93.9(93.95)

2. Self~pencrated noise
2.1 Normal test

Measured Value
1d8)
15.4

2.2 The mierophone of the sound fevel meter was replaced by electrical signal i.n.pul

Freguency Measured 1alue
Weighting {dB})
A - weight 12.0
C - weight 18.1
Flal n.7

3. Acaustical signnl tests of frequency welghilngs
Muter free-field acoustic response at a fevel of 4 38

Fregquency Dieviation from Varigus frequ gighiing response curve (013
(2] it : Acccp(fmce
RN At Limits
125 1 0.2 0.2 %15
1000 -0,1 0.0 [1X1] + L
KOO0 -1.2 -1.3 1.2 +5.0

QU-TS120H-H 0120054

/"?/é?f/\ )
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Continvation of Calibration Certificate

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
arrodates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl No. : ACL22285
Joh No, : VCHGAC0015
Pages : 5of8
4. Electrical signel tests of frequenicy welghtngs

Weighting network respense with relative te | kijz

Froquency Deviation from vatious ﬁequency Yeeighting response curve (diY)
(iz) .
Flat C-weight

63 0.4 ~.1
125 0.0 0.0
250 0.0 0.0
S0 B0 0.0
1000 00 0.0
2000 0.0 0.0
4000 0.0 0.0
8000 0.0 0.3

£ Frequengy and tire welghtings at 1 kHz
5.1 Frequency weightings ot ! Kz

Meesurcd Deviated Acecplance
Frequency Velue Value Limits
Weighfing (dB) (dB) (dB)
A ~weight 94.0 0,0 S
C - weight 5.0 0.0 020
Flat 54.0 ... 00 k(3

5.2 Time weighting at I kHz

| Avecptance

Measured
Frequency vihe |7 Vale o | Limits
Weighting (d8) (4B) (dB)
Fest 94.0 0.0 -
Slew 93.0 0.0 & (.1
leq 94.0 0.0 2 (L1

6. Long - term stabllity

SLM Display | SEM Display ] Devisted Avgeplance
Frequency nt imitind al final Vahue Limits
Weighting ()] [{1:3) (a8} iy
A = weight M. 4.0 G0 +0.3

QF-TS1 208 (42060

7 At

SITHIPORN: SI'THIPORN ASSOCIATES CO,LTI.
preosiate CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Cert. No, @ ACL22286
Juh Nu. 3 VCGEACO0IS
Pages : 8alB

i1, Overload Indlcation

Measured value (4B ) " Acceptance
Posilive Hegalive ug BT
onehelfoycle | onehalfeydle [© CdBY
§8.5 89.6 05"

12. High leved statllity

S1M Display | SLM Dispiny Deviated Acteplinéé
Frequency ot initia} at final alus Lisiils"
Weighting (dB) (dn} (dh) (48]0
A-weight 1310 137.6 06 203

The reponed ancertainty is based on a standard uncertainty multiplied by coversgé facter k - 2 i '

orany value following calcalati iding 2 lavel of’ i ul approxi ‘jr 0% 'Fu

End of Caihration Certificate e

GF TS 12023002000

7 A

Cert. No. 1 ACL22286
Joh Ne, : VCE6ACO01S
Pages  : Tol§
8. Levet Zimcurity inchuding the kevel range centrol

Anticipaied | Measured Acceplance
Range Value Velue
(dD) (dB)
Auto 94.0 94,0
. Tone hurst response
Time Tane hurst Anticipated | Mreasured dal
duntion, Th Cycle Valoe Yalue Valve.
Weighting (ms) (dB) {dB ) {dB)
0,25 ] 108.0 1072.9 -G.1
Tost 2 8 117.6 7.0 0.0
200 800 1340 134.0 0.0
2 £ 1050 105.0 00
Slow
200 800 1216 127,56 0.0
0.25 1 99.0 98.0 -0.1
SEL 2 £ 1080 108.0 20 1.0:‘25 .
200 300 128.0 128.0 0.0 C b

10. Peak C sound level

Number of cycle Anticipated | Measured Devisted | Acceptance

in Value | Vatue, Lépeaki - Valno Limits
test signal a8y Foamyit o) (di )
Centinuens 133.0 13300 T 00 -
One 1364 {00 135800 0.6 *3.0
Number of eyele Anticipaied | Measured Devizled | Acceplanee
in Value Value Value Limils
test signal {dB) {dB) (dB) {dB)
Conlinuous 133.0 133.0 0.0 -
Positive half cyele 1354 135.] -0.3 +2.0
Negative half eygle 1354 135, -0.3 324

QF-T812-84-Wd-120604

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-4531 Sidmbom Rd,nangbumru,aanquud Bangkok 10700 THAILAND. H3L-N5E-TH mu
Tel :2435-8800 Fax.0-2433-1679 e-malhcatc Hphorrucom hilpffwy om

Cert, No, ; ACL2225}
Fages : 1of8

Calibration Certificate

Eyuipment SOUND 1L.EVEL METER

Manufacturer : RION T

Model & NL~42 Microphono UC-52 / Preamplificr NH-24

Scriak No.: 01122504 7 £69436 4 T2457

1D No.: BEXK _FS0033

Condition As Found : GOOD

Custamer : ALS LABORATORY GROUP [THAILAND) CQ,, [TD.

HH PHATTILANAKAN 40, PHATTHANAKAN ROAD,
KIWAENG PHATIHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location : - S Ip‘»—

Amilent Temperature & (230+3) b~ Peabsr iy

Pressure : (1013 23) K'a :

Relatlve Humidity : (560 %20) %% LTRGVERBY s
Lo e i)

Reecived Date ¢ 01 NOVEMBER 2022 LAY IAL RAD s L

Calibration Date :
Iate of Issue

02-03 NOVEMDER 2022
04 NOVEMBER 2022

Calibrated by : Naihakorn Pisutpaisan

7%

{  Thanakul Petchumi

Approved by :

This cenificste is fssugd in accordance with ihe requiremenis of ISGIEC 17025 stunsdard, miay not be repreduced

other than in full, except with the prior written approvat of the head of Calibration Luboratory.

QF-TSI2-4-B4- 120064



SITHIPDRN; SITHIPORN ASSOCIATES CO,LTD. SITHIPORN;: SITHIPORN ASS50CIATES CO,LTD.

prrentaics CALIBRATION LABORATORY peneciaven CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibrazion Certificate
Cert. No. < ACL2225) Corl, No, : ACL22283
Job No. : VCSGACHD0A fob No. : VCGGACI004
Pages 1 2ofB Pages @ 308
CaEbration Procedure ¢ Ci-AC-01
it} La) easurement Resuit »

Culibration Method : =

This equipment vias calibrated by baszd on IEC-61672-3 (2013) Bianatd for siund level meter (SLMD. Maximam-permitted
The SLM had tests to Acoustical and Electrical siymal tests of frequen woighting with' Andcheic chamber and Reference Paramoter uacerwinty of
Stzndard Instrumenis, e SRR di TR measurement (GBY
Fer tests results of each items were made by observation of each Insiruindnis display and aleo with S 1, Absalute scositivity 4 L NFA
S 2. Sclf-generated nolse v :
Condition of this result of calibration ¢ 3. Acoustical sigmal tosts of Frequency weiphtings
1. Reference Standard Instruments ! o 12511z v
Instrument Madsd Serink e, - Tuie DAl 1000 He v
Waveform Gengraior 33200A MY4R017676 2L M-Feb-23 R000 Hz v
Weavelorm Generater 33511B MY52302742 21 ;. i 4, Flegtrical signal lests of [requency weighlngs
Digiral Multimezer 3MaElA MY53220i4 CEL.BP. 04{0;65 For 10 Hz 04 Kliz v
Digital Mulfimeter 33341A MYS§3220076 ECL.BP. e_s;e_zss'- For > 4 kHz 1o 10 kHz v
Digital Mulimeter 14614 MY60024273  LEL.I. 050265 Toro 10 kita o 30T N
T'rogmmmable Anenuaior MAT-1070 su00144 EF09-22 5. Frequenty and (ime weightings at 1 kifz 7
Condenset Microphone 4150 2571900 AA-IO1322 1, 5. Long - term stability w3
Measuring Amplifier NAZKAL 34560495 AA300522 - 7. Lovel lincasity oa the relerence level range "
2. This result of calibration was found ecarate at shown on date and place of calibratien for this calfbrated ftem only. 8. Lovel linousity including the fevel range conuol z
i . . N ) ., o 9. Tone burst response v
3. This cenificale is 1o the T system of unit g ut:
10, Peak C sound Jevel v
3.1 Nationa! Instituie of Metrology (Thaitand), 11, Overload indication V3
3.2 Thailand Institute of Scientific and Technological Research (TISTR). 12. High leval stability AR 1

QE-TS 1 2-04-(: 20060 QF-TS 120404020664
A gl -

S5ITHIPORN, SITHIPORN ASSQCIATES CO,LTD, SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY it CALIBRATION LABORATORY

Continuation ol Calibration Certificate
Cert. No, 1 ACL2IS3
Job No. = VCGEACO004
Pages : dofB

4. Eleeteical stgoal fesls of frequency welphiings
Resubt of eadibsation ;

Weighting netwark response with relative to 1 kljz.

Continuation of Calibration Certificate

Cerl. No. : ACL22253
Job No. @ VC6GACHITY
Pages i SafB

1. Absolute sensitivity

Frequency Deviation [rom varfous fréquency weighting response curve (dB)
Reference Aczeptance {1i2) Flat Coight r Fr—— .. frss—
Acoustie Signal Limit L Limits
{4B) {db) 63 0.0 0.0 320
935 (93.95) #03 125 0.0 0.0
. T 250 0.G (L0
2, Self~generated nolse . 300 00 a0 L3
2.1 Normal test . 160G 0.G 0y £10
2000 0.0 01 2.0
Measured Vatug R i
1dB) S 000 0.0 0.0 30
T6.d . . BO0G 0.0 0.1 +5.0
2,2 The microphone of the sonnd lovel meler was replaced by elecirical signal i.nrrnt'ﬁ-eﬁce; : 5. Frequency and time weightings st 1 kHz
¥ ) Measured val :
requensy Fasured value 5.1 Frequency weighiings at 1 Kliz
Weighting (dn)
- Measured Devialed Acceplance
2 “_cEB:E 128 S e Frequency Value Value Limits
- :xc;g : ;:: o Weighting ¢dB) (de) (dB)
a % .
S A+ weight 94.0 0.0 -
- weight 4.0 00 40,2
3. Acoustical signal tests of frequency welghtings ;::gh 0.0 00 g; g
A o . o : X 40
Meter free-field acoustic respense alnlcv::l u_!'84 [it:] . T
Frequen<y Devintion from vaiioiis frequency weighting response curve {dB) 52 Time weighting a1 1 iz o
(12) Flat : )‘\Al{‘:ighl Acc«i:pl‘mcc ) seasured ‘cceplance
R I Limils Frequency Value Limits
125 0.4 0.4 0.4 Weighting (diy) (dny
1000 0.0 0.0 0.0 Fust 24,0 N
S0 -13 -1.2 -1.1 Slow 2.0 + 10,1
Ley 94.0 0,1
6. Lang - term stabillty
S1M Display | ${M Display{  Deviaed Acceptance
Frequency 4 initial al Mt Value Litnitx
Weighting an) (i) (4B} LdB)
A weight D34 940 0.0 + 1.3

QU-TSL2H-04-030604 /%/ OF 5120404620604
o . i
“ e e /6/4;15'-« .



SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.
Bhru il CALIBRATION LABORATORY

Continuation of” Calibration Certificate

Gh LG lator

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Cerl. No. : ACL21253
Jeh No, 3 VOGACO0M

Papes  : 6ol
7. Level linearity on the reference level range
Anticipaled | Measured Acceptance
Valye Value Limite
(48) (dB) (dn)
137.0 137.0 oELL
136.0 1360 AL
1350 1350 S Ll
134.0 1340 110
133.0 1330 0.0 11
132.¢ 1320 0.0 ER R
131.0 1310 Q.0 x 1.1
129.0 1290 Q.0 + 1]
1240 124.0 0.0 & 1.1
119.0 119.0 0.0 + 1.1
114.0 1140 0.0 1.1
109.0 109.0 0.0 +1.1
104.0 103.0 0.0 1,1
0.0 290 0.0 1.4
94.0 94.0 0.¢ AN
89.0 B3.0 0.0 =11
84,0 4.0 0.¢ + |1
16.0 790 0.0 =11
4.0 740 0.0 =Ll
9.0 650 0.0 1.1
G4.0 4.0 ;00 + 1.1
59.0 59.0 Lo %1
544 54.0 6o # 11
490 4%.0 .0 +1.1
44.0 44,0 G0 +1.1
390 80 0.1 £1.1
340 N9 Q.1 1.1
0.6 29.9 -0l 1.1
20.0 288 -0.2 +1,1
280 21.9 -0 1.1
27.0 26.9 -0l + 1.1
26.0 25.9 -0.1 + 1.1
250 248 -0.2 * 1]

QU-TS12-04-14-020664

7 R -

SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
ent bt CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Cert Ne. 1 ACL22253
Job Mo,z YCGEACHNDY
Pages : Tol§

& Level lnearlty Including the level range conlral

Cert. No. 1 ACL22253
Joh Mo, VOGEACHIMH
Pages : Bof8

11. Overload indicallon

Measured value { dB ) Deviated Acegpance
Tesitive Megalive Value, Li!'nils
onehellfeyele | one-haileycle fdy (4B}
89.6 89.7 0.1 1.8
2. High level siability
SLM Display | SLM Display | Deviatd Aceeptaiiee
Frequency Al dnittal at finat Valuc Limits
Weighting (dB) (dB) (dn) (dB)
A -weight 1370 137.0 0.0 0.3

The reported uncenainy is based on @ standard wncertainty mizlipicd by coverage factor k =2

orany value fellowing calculation,providing a Freel of conligence of approximately 95 %

Ead of Calibratlon Certificate + em

QF-TS124H-H-020063

P o

Amticipated | Measpred Deviated Acceplance
Ronge Value Valuz 3 Limits
(48) (dB) ¥ (iB)
Autg 94,0 950 el b
9. Tane burst response ! A .
Time Totie burst Anticipated i Mensured Devialed Aseeptance
duration, Th Cycle Value Volue Value Limits ;
Weighling {rns) (dB) {43} (dny |° (dB}
025 1 108.0 107.9 £ 15550
Fast 2 8 117.G 117.0 0.0 1.0;-2.5
200 ith] 134.0 1341 0.l L0
2 8 106.0 108.0 09 15730
Slow rpr
200 RO 1276 127.6 G.0 #1.0
025 i 99,0 98.9 -0.1 15350
SEL 2 g 108.0 198.0 0,6 1.6:-2.5
200 ROO 125.0 128.1 0,1 L 205
10. Peak C sound Jevel
Number of eycle Anticipated | Meastred Devinled | Acceplance
in Vaolue Value, Lepeak, Value Limils
lest signal (dB) (dB) (dB) (4B}
Continuous 1330 . 133.0 0.0 -
[ 136.4 o 1387 -0.7 +3.0
Number of eyele Amticipaied | Measwred Devigted | Acceptance
in Yalue Value Value Limits
test signal (dB) {433 ) {dB) (dB)
Continueus 133.0 1330 0.0 -
Positive hall cyele 1354 1352 0.2 +2.0
Negative half cyele 1354 135.2 -0.2 +2.0

QF-TSI12-M- M2

SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY (AN

451-4531 Sinthem Rd_ B2ngbumry, Bangplud Bangkok 10700 THAILARD.

R
HYC-TISIT 37025

Tel0-2425-8500 Fax.0-2433-2679 e-mafiical-center@iithiphiom.com hilp/fvavwalthiphomncom  CAUBRATION 0384
Cert. No. : ACL22182
Pages 1l
Calibration Certificate
Equipment : BOUND LEVEL METER
Manufacturer: mon T e
Model 1 NL~42/ Miccophone UC-52 / Presmplifier N11-24
Serial No.: DOB73109 /171842 / 73485
1D No.: RYG_FS0384
Conuition As Found : aoon
Customer : ALS LADODRATORY QROUP (TITAILAND} CO,, LTD.
104 FHATTHANAKAN 40, PEATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KIIET SUAN LUANG,
BANGKOK. 10250 THAILAND,
Locatlon ; : gy ke 7
Ambicnt Temperature (23023} = B . i
Pressure; (1013 =23) kFa FOREDET ,_E'
Relative Humldity : {500 £20) % PEREEED
25 193

Recelved Date :
Calibration Date :
Date of Issue

Calibrated by :

Approved by :

22 AUGUST 2622
26-31 AUGUST 2022
0% SEPTEMIER 2022

Nathakom Fisutpaisan

7@%,

( Fhanaku? Perehunai

This cenificate is issued in pecordance with the requirements of ISOAEC 17425 standard, may not be reproduced

ather than in (], except with the priot wrilien approval ef the head of Calibmtion Labomatary,

OQF-1S120-03-020601
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SITHIPORN; SITHIPORN ASSQCLATES CO,LTD.
CALIBRATION LABORATORY

Bosnifaley
Continuation of Calibration Certificate

Cerl. Ne. : ACL22182
Job Mo, 1 VCE5AC0077

Pages  : lof§
Calibratier Procedure : CP-ACO1

Calibratien Method :
This equipment was calibraled by based on IEC-51672-3 {2013) St
The SLM had Losts to Acoustical and Electriest signal 1zsts of
Standard Inswuments,

for séund level zavter (SLM).

Anechoic chamber and Reference

Far 165t resulis of each Hems were made by observalion of each Instrarmenis d:s#lay

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

Imtrumen| Mode) Serlnl Na, Bt Date
Wavelorm Generator 332104 MYAB017076 B 04-Feb-23
Wavelorm Generator 33511E MY52307742 B4eFehe3
Digital Multimeter 3a61A MYS53220104

Digltal Mulimeter 33461A MY33220076

Digital Multimeier 3H61A MY60024273

Programmable Attenuator MAT-1070 62100114

Condenser Microphone 4180 2977900

Measuring Amplifier NA-2KAI 34560495

2. This result of calibration was faund sccurste 35 shown on date and place of calibration for this
3, This cenificate is ble 1o the i ional system of unit maintained at ; -

3.1 National Institute of Metrology (Thaitand). .
3.2 Thailand Institure of Sciestific end Technological Rescarch (TISTR),

QF-TS1 2-D4-H 120664

..

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
HRnecieten CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No, 1 ACL22182
SobNo. ; VOLSACHT?
Pages : 4ol

Resuli of cpllbratlon:.
1. Absolute sensitivity S
Reference Mcaausd . Lo | Aveeplance
Acoustic Signal vetue - |- Limit
(48) [CTRNE {dn)
S35 193,95 0.9 i

L0300

2. Self-gencrated nolse
2.1 Normal tesl

Measured Valoe
(di )
16.5

2.2 The microphone of the seund fevel meter was replaced by electrient signal inpidf devi

Frequency Aeasured value
Wrighting {dB)
A - weight 11.2
C - weight 17.6
Flat 13

3. Acaustical signal tests of frequency welghtings
Meter free-field acoustic response a1 e fevel of 8448

Frequency Devizdon from viziold feqienty welghting fesponss curve (J1)
) Flat C-waight o A-weig,h; Ac:.eplance
- Limits.
125 X 0.5 0.5 + 1.5
1000 0.0 4.8 0. + 14
5000 =24 -24 24 5.0}

QF TSI 204G

= B

Cerl, No, : ACL22]182
Jub No. : VCE5ACHTT
Pages @ 3ofB

" . .
Mazimum-permitted
Perameier uneeriainty of
: measurement {¢B)
1. Absolute sensitivity i Na
2, Sell-gencrated noise
3. Acoustcal signal 16515 of Eequency weighlings
125 Hz 4 - 0.3
1000112 v 03
§000 Hz v 04
4. Eloetrien] signal lests of froquency weightings
Tor 10 Mz lo 4 kHz v 0.3
Eor >4 Kiz 10 10 kHz v 03
For = [ K2 w0 20 kiHz - - -
5. Frequency and time weightings at | kHz v 0.2
6. Long - term stability s - 0.1
7. Level lingarity on the reference level range v - 02 :
5. Level lineesity including \he level range control v - 0.2 03T
9. Tone burs! response v - 0.2 03
10. Peak C sound level 4 - ez [T das
11. Qverload indication v G2 g 0.25
12. High Tevel stability v 03 0.1

QF- 151 2-H 04020664

SETHI FO RN; SITHIPORN ASSOCIATES CO,LTD.
Hreorpates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, + ACL22E82
Job Mo, @ VCESACHITT
Pages  ; Sofft
4. Electrical slanak tesks of frequency welghthegs
Weighting nelwork response with relative fo § kHz.

Frequeney Deviation, from various frequaiicy wreighting response curve (dB)
K k LR TAeeept
{) Flat Crweight weplance
63 0.1 0.1
125 0.8 2.0
256 0.} 0.1
500 0.} 0.0
1600 0.0 0.0 1.0
2600 0.0 0.0 +2.0
4000 0.0 0.0 £3.0
80 0.0 00 +5.0
3. Frequency and flme weightings at 1 ki
5.1 Frequency weigltings at 1 kKHz
Measured Deviated Accoplance
Frequency Value Value Limits
Weighting (ds) (dB) 148)
A - weight 4.0 0.0 -
C « weight $4.0 0.4 .£0.2
Flat 540 00 . | - lag3’
5.2 Time weighting at | klz ) ;
Measured Devialed | Adeeplance
Frequency Value Vilue Limits
Weighting (aB) {dB) (d8)
I'ast 94.0 0.0 .
Slow 848 2.0 0.1
leg G4.6 .0 + 0.1

6. Long - term stability

SLM Display | SLM Display | Daviated Acceplance
Frequency at initin! at {inal Value Limils
Weighting (an) Lan) (dn) (a8}
A - weight 9.0 940 0.4 £0.3

Q=181 2-6-041120664

o gl




SITHI PO RN; SITHIPORN ASSQCIATES CO,LTI.
asapdiates CALIBRATION LABORATORY

Continuation ol Calibration Certilicate

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

BssoCiales

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22182
Job No. : VCESACDDT?
Papes @ 6ofB

7. Level llnearity en the reference level range

Anlicipated Measured Deviated Acceptance
Value Velue | \_r’al.pg. : . Limis
(aB) (dB) | (Y] (dB)
137.0 137.1 Pl gnn LT
136.0 136.1 R A ST R S B &
1250 135.1 0.1 e
134.0 1341 0.1 1.1
1339 133.0 0.0 BN
1320 1320 0.0 £1.]
1350 131.¢ 0o £1.1
12,0 129.1 0.1 %1,)
124.0 1240 0.0 x 11
119.0 1193 0.1 +1.3
1140 1141 0.1 #1.)
1090 3091 01 %1.]
104.0 1.1 0.1 £ 1.1
99.0 99.1 0.1 L1
94.0 940 0.0 &40
§9.0 §9.0 00 41,1
540 4.0 00 1
194 9.0 0.0 +1.)
144 A0 0.8 +1.1
69.0 69.0 0.0 HEE IR
64.0 61.0 .00 £1.1
59.0 39.0 00. £1.1
54.0 540 0.0 +1.)
49,0 49.0 0.0 % 1.1
44,0 440 0.0 +1.
39.0 3%.0 00 &1
34.0 34,0 0.0 #1.1
300 29,0 0.1 £1.1
290 28.9 0.1 £1,)
280 28.0 0.0 L1}
220 27.0 0.0 £ 1.3
260 26.0 0.0 £ 1)
250 24.9 -0.1 4l

QF:TSI24H-M-20463

P

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
aE el tete CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Cert, No. ; ACL22182
Jab Ne. : VCE5ACHT?
Pages & 8alH

1% Overload indication

Measured value (d3 ) De_viiﬂed Acgeplance
Positive Negative Value Limls
one-balfeyele | one-halfeyele fday T GaEy
8%.6 89,5 0.1 +1.5

12. High leved stabllity

SLM Display | SLM Display Devirted Acceptanes
Frequency at nitinl at inal Value Liwits
Weighting (dB) (dB) (dn) (dB)
A - weight 1370 137.0 0.0 0.3

The reported uncertainty is hased on a standard wncenainly mukiplied by coverage factor & =2

or any value following g & favel off of approximately 95 %

End of Calibration CeritNzate

QF TS E2R-R-0 20664

=25

Cert. No. : ACL22182
Job Na. : YCESACO0T?
Pages t 7of8

8. Leved lnearity including the level range contrul

Anticipated | Measured | Deviated Accepiance
Range Yalue Value 5 ! - Limits
(dB) {dB) ‘{dn)
Ao 94,0 94.0 IRy
9. Tone burs! resgponse ER
Time Tanc burst Anticipated | Messured Devisled | Accepiinze
Juratios, Th Cyele Yuloe Yol \’njué 1 ;
Weighting | (ms) (d8) {sB) (dB)
0.25 1 108.0 1679 +0,1
Frst 2 3 1170 1165 +G,1
200 B0 134.0 134.0 G0
2z B 108.0 108.0 0.0
Slow
200 500 122.6 120.6 0.0
0.25 1 99,0 08.9 -0.1 15:-548
SEL 2 8 108.0 1080 0.6 1.0;-2.5.
200 800 128.0 1280 0.0 Lo
£0. Peak C sound levek
Number of eyele Anticipated | Measured Deviated | Accoplance
in Value  [Value,Lepzak|  Value Limits
test signal (dB ) - (dB) {did) {dB)
Continuous 133.0 1330 0.0 -
Oae 1364 - 1363 0.1 3.0
Number of cycle Anticipated | Measured Devisted | Acceptance
in Value Value Value Limits
tesd signal {dBB) {dB) (dB) (d8)
Conlintous 133.0 1330 0.0 -
Positive halfl ¢ycle 135.4 135.1 0.3 2.0
Magalive hall eyele 1354 135.1 -0.3 +2.0

QFrTS 124041020664

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

45¢-45171 Sirinthern Rd,Bangbumeu, Bangplud Banghok 10700 THAILAND. ME-TISH- TS 11025
Telo-2435-8800 Fan0-2433-167% e-malhicakc phorn.com hitp/ hiphomcom  © [E]

Cert. Na, ; ACL22254

Papes @ 1of%
. . .
Calibration Certificate
Equipment: SOUND LEYEL METER
Manufacturer : RION
Model : NL-12/ Microphoae UC-52 / Preamplifier Ne-24"
Serial No, 01122547 / 143452 /22584
1D No.: DEK_IS0034
Condltion As Found : Goon
Custoreer ¢ ALS LADORATORY GROUP {TILAILAND) CO, LTI,

104 PHATTHANAKAN 0, PUATTEANAKAN ROAD,
KHWAENG PHATTHANAKAN, RHET SUAN LUANG,
BANGKOK, 1250 TIEAILAND. :

Location : - e i

Ambient Temperature : (230 +3) C REVEWEY . -

Pressure (3003 23} kPa @
AFFREVED BY

Relative Homldlgy : (5006220} % AFFREVED BY A
wwrcaL omte 21185

Received Date : 01 NOVEMBER 2022 :

Calibration Date : 92-03 NOVEMBER 2022
Date of Issue : 04 NOVEMOER 2022

Calibrated by : Natbakem lMsutpaisan

7 LA

{ Thanakul Pelchuri

Approved by !

This certificate is issued in accordance with the requirements of I$0JEC 17025 standard, may not be reproduced
ether tan i fufk excepl with the prior written approval of the head of Calibration Laboralory.

QF TSI 24402066



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
ot CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No, + ACL22254
JobNo. 1 VOS6ACH004
Pages : 2ofR

Calibration Procedure : CP-AC01

Cnllhrntiun Mcth(ld H

Condition of this result of callbration :
1. Reference Standard Insnruments :

Insirument Medel SeriglNp,

Waveform Generatos I32HA MYIR017076

Waveform Generator 3snn MY52302742

Digital Multimeter IM61A MY53220104 X
Digilal Mltimeter 33614 MYS3220076  FEL.BP. 030265 4
Digital Multimeter 344614 MY60024273  ELLDP. 050265
Progremmable Allenuator MAT: 1070 62:00114 EF-ODDQ-H
Condenser Microphene 4180 2977900 AALDL3Z2
Measuring Amplificr NA-ZKAl 34560495 AAAO05D2

2, This result of ealibration was found securate as shown on date and place of calibration far this :a!.ilm_n‘ed nem only.
3, This centificats is rageable to the intemational system of unit maintained at :

3.1 National Institute of Metrology (Thailand),

3.2 Thaitand Institute of Selentific and Technologicel Rescwrth (TISTR).

UF-TS 20104020004

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
prniaie CALIBRATION LABORATORY

Continuation ol Calibration Certificate
Cert. No. * ACL22IM
Jah N, § VOEGACUI04
Pages : dol§

tesult of calib

1. Absofute sensitivity

Reference Moagured | 0] Agcepiance
Acoustic Signal value ) 'Dm'niu‘oa Limil
(d0) (any "l (dBy | {dB)
939 (93.93) 03 a0 203

2., Scif-generated nolse
2.1 Normal test

Measured Yalue
(dB)
158

2.2 The microphene of the sound leve] meter was replaced by cleetrieal sipnal inpy d::vicu\.

Frequency deasured value
Weighting {dB)
A v weight 10.8
£ - weight 17.2
Flat 2.9

A Acoustical sigaal tests of frequency weightings
Meter free-field aceustic response ut a luve} ol‘&fu dB

Freguency Drevivtion from vasidis ﬁ‘cquency \mghnng rezpense curve (dB)
izl Flat c‘-v.cight A-wmght Acc?mmc
Limits
125 0.6 0.6 0.6 £ 1.3
1090 0.0 0.0 0.0 4 1.0
G000 -2 -2.2 2.1 5.0

QF-THE2DI--020664

AL

51 '_I' HI PO RN SITHIPORN ASSQCIATES CO,LTD.
prEnciates CALIBRATION LABORATORY

Contimuation of Calibrazion Certificate

Cert. No. : ACL22254
Job No, : VC66AC0004
Pages : 3olB

2 b

Sumgary of Mrasurement Result ;-
Maximum-permitied
Parameter uncertaloty of
. measurement {di)
L. Absolute senzitivity
2, Sclf-generated noise
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3
1000 Bz v . 0.3
R000 12, v . 0.3
4. Eleetrical signal tests of frequency weightings
Yor 10 Mz 10 4 kilz ¥ - 0.3
For» 4 kilz 10 10 kl3z v - 0.3
For > 10 kHz 10 20 kil2 . - .
5. Frequency and time weightings at 1 kHe v 0.2
£, Loag ~ term stability v 0.1
7. Level Bnearity on the reference level range v 0.2
4. Level Hnearlly including the level range conirel v 0.2
%, Tone burst response v 0.2
10. Feak U sound Jevel v 02
11, Overload indication v ol - 0.2 0,25
12. High level stability v “0.1 0,

QF-TE1 2-04-04-0 266

o s

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
A CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. No, 1 ACL22254
Job Mo, 1 YOGRACDDM
Pages : Sof¥

4, Electrical signal tests of frequency welghtinps
Weighling neiwork response with relative ta | kilz

Frequency Deviation from varjgus frequancy ghhng Tesponst eurve [dB}
{152) it Coweight : Acc:-:;vl.ancc
Limils
63 2.0 <) o [REENE 1]
125 0.0 o4 XU RESRIRSEI
250 0.0 0.0 00 ELE
500 0,0 .1 0.0 +1.5
1000 0.0 4 0.0 1.0
2000 0.0 0.1 0.0 2.0
4000 0.0 0.1 0.6 430
2000 0.1 0.1 0. 45,0
5. Frequeney zed time welghtings at 1 KHz
5.1 Frequency weightings at 1 kliz
Measured Devialed Acceptance
Frequency Value Value Limits
Weighting (dB) (dn) (dn}
A - weight 94.0 0.0 -
C - weight 94.0 0.6 02
Flat 91, 05 02
5.2 Time weighting 2t | kHz o
Moasured | Deviaied | Accepiance
Frequeacy Valye Vekie Limits
Weighting (68) (dB} (4B}
Fast 04.0 0.0 +
Slow .0 0.0 +{.]
Leq 4.0 0.0 g2
&. Lang - {erim stability
SLM Dhzplay | SEM Display | Dreviated Acreplance
Frequency wl initia} al finat Value Limits
Weighting (8 ) (dB) (d} (a8
A - weight 4.0 0.4 0.1 203
QF-T512-6-04-0206 7

Py



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

Continuation of Calibration Certificate

SITHIPQRN; SITHIPORN ASSOCIATES CO,LTD.
AR AL CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL2225
Joh New : WCGEACHIDA

Cert. No. : ACL22284
Job Ne. 1 VC66AC0004

Pages : GofB Pages  : Tal8
1. Level lincurlly on the refereace level range 8. Leved linearlly inctuding the Tevel range control
Anticipated | Measured Acceptance Anticipated | Measwred | Deviaed Acceptahcs

Value Value Limits Range Value Value i Limils

{a8) (az) () (48) (4B} - (a8}

137.0 1310 Pk ) Aule 94.0 2.0 &1,

136.0 1360 kL o

135.0 1350 ENEIE 9. Tane hurst response .

134.0 134.0 1. Time Tone burst Anticipated | Measured Devisled | Aceeplance

1230 1330 11 . duratien, Th Cycle Value Value Vahie Limits: .

132.0 132.0 +1.3 Weighting (ms) (di) (dB} (dB ) (dB)

131.0 1350 £ 1.1 L 025 1 108.0 e 0. 153450

122.0 129.0 &1 I Fast 2 5 1170 1169 0.1 1.05-2.5°

124.0 1240 9.0 %1t Ly 200 800 1340 134.0 20 TR

112.0 i) 0.0 £ S 2 [ 1080 102.9 0.1 15154

1120 n4u 00 11 Co Slow 200 800 1275 127.5 0.1 H16

169.0 10%.0 0.0 *1.] . L 0,25 1 22.0 9E.8 0.2 1550

14,0 04,1 o1 +1.] SEL 2 § 108.0 107,9 +0.] 1L0:-25:

9.0 999 0.0 2B : 200 §00 128.0 128.0 0.0 P

94.0 94.0 0.0 + 1.1 . T

$5.0 39.0 0,0 +1,]

340 350 00 T 10, Peak C sound tevel

7.0 70 00 11 Number of cycle Aatizipated | Measured Deviated | Acceptance

140 740 L 211 in Vaue | Value,Lopeak|  Value Limits

2.0 9.0 90 #11 test signal (da} (d3) (dn) (d)

4.0 640 0.0 £L1 Continuons 1330|1330 0.0 -

9.0 550 L 211 Cne 1364 1364 0.0 430

54.0 340 0.0. i1.) E

9.0 390 o0 L)} Number of cycle Anticipated Measured Devigied Acceplance

il Ho o0 £l in Value Value Value Limits

350 320 £0 L1 tost sigml (an) LaB) @) (4n)

;’;:g ;‘;g g'ﬂ : : : Continuous 133.0 1330 00 -

250 Py o i Positive hall cyele 1354 135.1 -0.3 2.0
Negative half eyele 1354 135.4 -0.3 2.0

28.0 27.9 -0.1 4 1.1

21,0 27,0 .0 4.1

260 250 -0, 1.1

250 4.9 0.1 i 1.0

QF-TS (4020664 QF-TS 12002060

o A

SITHIPORN, SITHIFORN ASSOCIATES CO.,LTI.
g tate CALIBRATION LABORATORY

Continuation of Calibration Certificate

63/14-16,67/36 348, Scl Polchkesem?, 7/, Polchhosem Rd,
‘Watlhapte, Bangkokyal, Banghoh D600 Theitand.

Tel: (46) 02-8680812413 Fax: (66} D2-86BDB60 wwwltanalea.com o et

CAUBRATION (327

Cert. No. 1 ACLII254
Job No. ¢ VCGBACHR04
Pages : BorB

Cetificate No. » CLO3S-E8

Papelof2
11. Overload indication
£quipment Hame: Heat Stress Koritor
— Manufacturer,: Dalts OHM
Measured value (dB ) Devitied Acceptance Model: HD32,2
Posilive Negative Value Limits !sDe récf §$61i$§ §3
ang-hall eycle | one-helfcyele (dD)....}.... (dB} e
0.6 82.5 -l #1.5
Customer Recelved date: OT Feb 2023
Nama: ALS Iaboratary group {thailand) Co., Lid. Callbration date: 14 Fob 2023
Address: 104 Phatthanakan 40, Phatthanakan Rd., Issue date: 14 Feb 2023
12. itigh level stadility Whwaeng Suan Luang, Khet Suon Luang, Bangkek
10250 Thalland.
SLM Display | SLM Display |  Devisted Acteptance
Frequency Bl initial t final v, imi
Weighti B o fina alue Limits Reference Used Qurlng Callbration Calwration Condhtlen
eighting (dB) (di3) {dB} (dB) 4.5tandard Temperatue Probo Modal: 5T5-100 ASQO, Temporalure: 12323)°C
- weil Serfal Ko.: 667668209, Due date: 23 Mar 2023 Relotive Humidity: {S5£15)%

A weight 132.0 3740 uo 03 2.Digital Temperalure Indicoler Model: DT3-1000-A MK
If, Seslal No.: 671407-00591 Due date: 22 July 2023
Calipration Procedure Trocenbliity
The 1emperature calibration was done by In-House The resulls sre o to the

‘The reperied uncenainy is based en a siandard uncertainty multiplied by coverage foctor k =2

erany valve fallewing calculniion.providing a lavel of confidence af approximaiely 95 %

End of Culibration Certifiesic

QF-TSI12-04-4H-020662

7 A

calibration methed as WICL001  acconding Lo
comparison method with standard digital temparalure
ndicater and stendard tempemture probe. The
tempérnture stale use was based on H1S-90,

imernational system of unhs (81} through Natlenal
Institute of Melology Thallend (NIMT) Certificata
number TT-0034-22, Cendicate sumber: ER-0092-
22

T Tt P,

tuls f ga

Caibrated by }
0 Mr. Serawit Thachalad
& Migs Jitmparn Lertsomphol

proved Signatony ...
Fir. Parinya Booncharoen
Calibratlon Ceparmant Managar

RANAE 8% ) e

THIS CERTIFICATE ACPORT MAY NOT RE AEPROCEDUCCD EXCCPT N FULL UKLESS PERMISSICN FON ROPNODUG
TION HAS BEEH OBTANED ¥ WRIMING FROM THE LABORATCHY,



] 63/1415,67/25 86, Bob Petchihusem?, 771, Pelcbhasem Ad,
Wotlhapto, Banghokyal, Banghak 10600 Thatland. : sy

s .
CNAC w66 023680812013 Paxs (66) 028680840 wwwliranalec.com pamA NAC

63/14:15,47/25-0¢, 3oi Petchhosem?, 7/, Pelchhasem Rd,

Wallhepra, Bonghohyai, Banghak 10600 Thailand, Srah,

Teb {86) 0Z-B4B0B12613 Fox: 166) 02-0600860 wwwjrsnteecom o
Certificate No. : CLOISEE

Pape2of 2
Basult ol Caibmtion; Without Adjusiment (1 With Adiustment
Calibration Range: 20-40°C Cenlicate No.. CLDATEE
Euncilen: Pago 10f2
Table 3t This equipment was conneciad with wet bulb probe Model: HP3201.2 57%; 22035270,
Dimenslan: Blameter 14 mem, Length 170 mm. Efuipmem Mame: Heat Stress Monito:
. Manufeclurer.: Delta 0HM
Immersion Standerd UL Etror Ungsrninty Hodel: HO32.2
Bepth Beading Psading e ra Serial No: 15006726
{mm) ey (g 10 No: RYG_FS0226
G0 20.063 201 0.0 2.098
5 5
- bt o o g'ggg Customer Recelvad date: 21 Fob 2023
g g g g Hamet ALS bsratory group (thaifandl Co,. Lid. Calibration date: 27 Feb 2023
g0 35.050 35.1 o1 0.09% Adtrees: 104 Fhatthanakan 40, Fhattharaian Rd., Issug date: 25 Fob 2023
60 A0.048 40.2 b2 0.089 Wheseng Susn fuang, Khet Suan Luang, Bangkok
. 10250 Thadand
Tabia 2 This couinment was sonnected with temperature probe Medel: TR3207.2 S/H: 18016489,
Dimension: Oiameter 14 mm. Length 150 mm.
Refaranca Used Ouring Catibration Calibration Conghtian
Immamica Etandars UG Enet unesnalary 1 $tandard Yemparoture Probe Modat STS-100 A0, Tempersture: (23234 C
Depth Reading Reading a o Serigl No. 66768209, Due date: 23 Mar 2023 Relative Humiddy: 155£155%
{min} = va 2.0igtal Temperature indicatar Model D75 10004 MH
70 20.063 203 02 0.069 I, Seral o BT1407.00501 Oue date: 22 July 2023
FY) 26058 251 00 0.069
70 30.051 30.0 R 0,058
70 35,051 3.9 02 0.068 ’
70 10,043 20.8 0% 0.060 Calibratlen Frocedurs Treceability

Table 3: This equipment was conngcted with Globe thermometer probe Model TR3276.2 5/ 22035452,
Dimensien: Diameter 8 man Length 170 mm.

ImmasEan siandard UG Error Uneagininty
Depth [eadmg Beading ra o)
{mm} [igv] o

110 20.083 20.1 0.0 0.08%
110 25.059 254 e 0.099
110 30.051 30.2 0.1 0.099
110 35.051 36.2 a1 0.089
110 20,048 40.2 0.2 6.009

UUC* : Unit Under Calibralion
The reponed erpanded uncertainty |s based on stangird uncerainty miltipiicd by a coverage factor k=2
providing a levet of canfidence of approximatety 95%.

# End of Centficate &

The temEerature CHGraton was done by In-House
calipration melnod a3 WICLD01  accoding  to
comparison method with standard dighal temperature
indigutor and  Standord  temperature  probo. The
TemparaiFge sCals use Witk dated on TS50,

The mepsurement sesults sre travenble to the
internationat system of urits {SH through National
fnstinde of Metrofope Thailzrd (NIMT} Cerntificate
numbers T1.0034 22, Cenificate nimber. ERD)EZ
»

-./Z;l‘?.é)m rp

e

Hilein

i

Calivieted by
[t #ar_ Soraw it Thacholad
&1 a%igs Jittrapons Ledsomphol

nac |

provad Slgnaton .. e
Mr. Parinya Bookchaiae
Catibration Departmeny Mgnapoer

TRANATE ASSOOIATES Co

HUG CEATIPCATE MAY H0T A0 AEPROCEIAICED CAOORT B POl U CSS PORMISEMON FOR REPADDUCTION HAS
BEEN ORTAMCD 1N WRITING £ROM 88 1 ABORETCRY

S314 15.67/35 36, Bol Pelehhenem? 771, Petehhasem Ag,
Walthopra, Boenghohyai, Benghob 10600 Thaltand,

a3/%4-18,07/35 34, Boi Pelchiwaem?, 721, Pelchhasem Rd,
Wollhapra, Banghohysi, Benghoh 10400 Tnaitang,

NAC Tel: (66) 02 RGBORIZELS Fox: (66) 02 BSBDBLD wwwjirantun com R NAC Tel: (66) D2-B6A0812013 Mex: (66} D2-BSBOBOD wwwiitanslee.com Caraanoneatr
Cestificate o, . CLLAT 65
Pagn 2072
Result nf Gallbration: [ Witnout Adjustment T With Adjustiment erficats s - CL.237 65
Calbntion Rangss; 70 - 4074 Pogedel 2
Function:
Table 1: Tris equpmenst was connectatd with wet balb probe Model. BP3201.2 $/0N. 15015847, Equipment Name: Heat Stress Monitor
Oimension: Diameter 14 mm. Leagth 170 mm Kanufactyrer, OcltaDHke
Maodel: HD32.Z
Immersion Standard L Errer Ungeneinty Sarlal No: 16020734
Oeptn Reading Rendng 0 0 10 No: RYG_F80230
{mm) ‘e o .
. 0,
gg ig g:é is'g ,o, ]1 g gzg Customeor Racelvad date: 23 A 2022
e g by Hame: ALS Jaboratory growp fthailznd) Co.itd. Calibration dates 25 Aup 2022
&e 30055 300 o1 0039 Address: 104 Fhatiharakan 40, Phatthanakan Jssue dster @ Sep 2022
8% F5.049 8.0 0.0 £.089 R Khwoeng Suan Luong. Khet Suan Luang, Bangkek
60 A0 047 40.0 a0 Qo 10250 Thailand.
Teblo 2Z: This cQUAMEAT was compected wik lempsiatis probe Model TRI2DT 2 S/ 15016454
Bimersion: Damater 14 mm. Length 150 mm.
Referenca Used During Calibration Calibration Conditlon
1 Swndard Temperature Probe Model $TS-100 AS00, Temperature: {23334 €
Lmmersion Aersfnn e Efrse Ungerizinty Seeiat he. G87682-09, Due date: 23 Mar 2023 Belotve Humidity: 1552151s
Deph Reada Repdng o v 2 Dypita Tempetature Indicator Moded. DTE1000-4 8K
tram} 4] {'q :1 Senigh Mo 67140700591 Due date: 22 July 2023
0 20062 0z 0% 083
70 25.058 25.0 o1 0.082
- oo -
o 30.055 e 02 ¢039 Catbration Procsdure Traceabily
0 35.048 348 02 G039 The temperiure cafibratian was done by InHouse the fheasurement sesolls gre usceabia @ the
0 40041 397 03 ¢.099

Tabiz 3: This equipimert was cornetted with Chobe thermometer probe Moda® TRAZTE .2 5/ ZDO0E2A2
Eamenzizn: Dipmeter Bmm. Length 170 mm.

Hengpid Hug Erref roafzinty
Ressing. Fpading 3=} o
'a [

3052 230 ot 0.053

20008 25.1 2.0 005

0096 391 o0 0%
113 358 018 kL o1 0.07
140 40081 01 a1 noss

UL Und Undar Cabbrotion
The reported orpardsd ensertamty i
Brosiding @ loved of eoafisenes of approsy

on stadand untennly MUtphed by 6 covernge faeter w2
Lok D%,

& End of Canlificate %
[

NAC

| BEANATE assactanis e

calbraton  maethod a5 WICL001 aczerding to
tore meshod with standard digital termperature
and  standard  empermists probe The
terperature dean vse was based or [T5 90

Internationat systems of wts {(Sh threvgh Nabenal
Insttute of Meteology Thalznd SiMT) Cenificoe
numbisr V0034 22 Cottifiezte number ER00D2.
22

Tl i’z-,h. ' ip s

oy

fefgizg !

IS it

N Leassmipho:

Approved Signotony:

M. Faring
Caligranies [r

el CERTIFICATE REFORT KAT ROY 00 REPROCCDUCEDN CHCDRT I FULL UNLOSE O

THON TEAG BCON UDTANETS 38 WITTING THOM THE @ ARGRATORY




63714-15,67/356+384, Soi MPelchkesem 7,771, Pelohbasem Rd,
Watthapra, Bongkokyei, Bangkoh 10600 Thailund,
Tel: (64) 0D2-8680812413 Fux: (64) 02-3480840 www iransien.com

J
NAC

CRUBAMTICH 11T

Cenifcate Mg, CL-237-63
Pape?ct2

Resultof Calibrallon: B Whthowt Adjustment O Wilth Adjustment
Caliprion Bange; W0-40°C
Funciien:

“able 1 This cquipment was connected with wet bult probe Modek HP3201,2 §/N- 17055312,
Dirnension: Diarneter 14 mm, Length 170 mem,

\mmgrEien

Slondard e Erar Uncaralnly

Deph Reading Regging 8+ 8]
{mmj) {'a 8-

30 20.044 20.0 0.0 0.0%9

30 25,038 B0 041 D14

30 30.032 299 01 0.092

30 35.020 349 0.1 0.090

20 40.019 392 -0.1 0.098

Teble 2; This cquipment was conngcied with 1emperature probe Model: TP32G7,2 S/H: 15033222
Dimension; Giamete: 14 aum, Lenpth 150 mn,

lmmetston Blandar nic Em: Unegmalnry
Dy Aezding Beoding co ‘e
mm} 9] re
0 20044 0.2 0.2 0.039
70 25.038 25.0 00 0089
70 30,032 298 0.2 0.099
70 35.025 346 0.4 0089
0 40.018 384 0.8 0009

Tabile 3: This cquipment was connected with Globe thermomeler peobe Model: TPI276.2 S/ 15028482,
Dimension: Cametor 8 mm. Length 170 mm

Immerston

Slandard s Error {acensloty

Proth Baiding Reading e e
{mm) e =]

110 20044 20.1 0.1 0.093

110 25038 31 ol 0099

110 30032 301 01 0.099

110 35028 351 Q.1 0,099

110 40,018 400 oo 0099

UUC*  Unit Under Calibiation
The teported eapanded untenainty is based on standasd bncenanty multiphed by 3 coverage facior k=2
praviding 2 feve! of canfidence of approdmately 95%.

% Eng of Gertificate &

T
WNAC

Wi
©

C

43/14-16,67/35-30, S0l Patchtasen? 7/ 1, Pelcbhasen Nd,
wallhapro, Banghahysl, Bunghoh 10600 Thaltond.
Tel: [60) 02-B6S0812013 Fox: {68 02-86B0860 wwwlironslev.com

fod 1

Wac T TR
RamATRN BY

J
NAC

Cortficate Ho. . Gt 23465
Foge20f2

Peruiol Golibration: @ Witheut Aqustment L] Witn Adjustrent
collbsiion Ronge: 20-40'C
Funetions

Tebio &t This equiprrant was connepted wih wel bulh prabe Kedel: HR3201.2 5/H: 15035050
Dmenson: Camelar 34 mm. Lengih 17C mm.

|mmez Stendard g s Hngsrialoty

Dzt Bending Bn{l':‘l'_ijnz {0 a

) e
ac 20043 0.1 Q.1 [ Cfds
30 25037 251 00 g iy
an 30027 0.0 o0 . 699
ki 35071 350 [«XH ‘099
30 40,012 400 0.0 Q

Table 2: This. 1w wih ture: probe Wodat: TP3207.2 /N 15033221,

as
Senvension. Dameter 14 mm Lenjtk 150 mm

il ftnndard b 10 Umnpninu
an? i Tiemnz Bu‘gil’nz %% o
e

(m;n(J) 20.043 201 01 0059
70 25.037 249 01 o.ggg
ki 30026 297 03 (J,u .
70 35.021 345 5 0.0
10 40011 335 08 Q.09

Tabie 3; This equiprent was conpecled wath Giche \normameter probe Modek TP3276.2 S/h 17022218
Dimension; Ometer 3 mm. Lengh 170 mun,

lrnmerhn Slendand e Enat l.ln\z.n;’mn'
Oapth Bspdlng m&% (%] {
ﬂi‘]‘.’:}) 2;;’4 3 201 a1l 0092
110 25047 251 01 09
110 30028 01 Q1 0039
110 38,021 353 01 0098
it 40012 40.1 Q3 0.099

LUG* : LAk Unior Casbratian ) -
Tap reparied spanded uneendinty nesed on standarnd unseramly multplsd 13y 3 GONGIBEE TAZIEE b 2
prowding 0 leve! of eanfidencs of approximately 85%

& End of Certificate &

| NEC

63/14-15,67/35-36, Sol Pelchhasem?,7/1, Pelehhasom Rd,

13

NAC g

Equipment Nome: Heal Stress Monior
Manuiaciurer.: Daolta0HM

Modsl: H032.2

Serial No: 15020735

1D Ne: RYG_FSD231

Customer

Hame: ALS Woboratory froup Ghailand; Co. L.
Agdrasa: 204 Phatthanakan 40, Pratihanakan

A Khwwaeng Suan Luang, Khet Svan Leang Bangkok
10250 Thailand.

Relerence Used During Calibration

1.5tandard Temperature Probe Model: STS 100 A500,
Serini Mo, 66758208, Due date: 23 Mur 2023
2.Digitat Ternparature Indicator Moded: DT 1000-4 MK
II, Senat No.: 671407-00591 Oue dota: 04 June 2022

Calibration Procadure

Tha lempuriture culibeion was done by In House
calbraton  melhog 83 WICL-001 accordng 10
comeansen method wih standarg digaal temperature
indicaler and  standadd  temperstute  probe. The
temperature $¢ATe usE was nased on IT5-80.

, Banghoh 10600 Tholland.
Tel: (66} 02-8680812413 Fax: (86} 02-8680860 wwwjitanatee.com

MR 1 TTN
Chumeaton iy

Cortficate No. : CL-134-£5
Pegolal2

Recolved date: 27 Jul 2022
Calibralian date: 3 Aug 2022
lceue duta: 8 Aug 2022

Gelibrellon Condition
Temparature: (23231 €
Retove Hutmdiy: (852161

Traceability

The 1t resulls are o the
mternational syatam of units (SH through Notonat
Institte of Metrofopy Thaitand (RIMT)} Cerificate
aumbar TT-0034-22, Certificsle numbor ER-0032-
21

fimfor. 7

Catibrated by ;T

= br, Sorewt Thachs:ad i
F Msa ittrapom Lensemphot )

Cakbration Cepanument Kanagar

THIS CERYISISATE REPOAT MaY NOT BE REFROCEDLICED EXCEPT IN FULL UMLESS PERNMISHICHN FCR PEPHODLCTOHN
HAS BEEN OBTARCL B WHITING FHDM Trg LABDRATORY

]
NAC

$3/14-1547/36-36, Sui Pelchhasem?,2/1, Pelchbasem Rd,
Wullhopro, Banghohyal, Banghoh 10600 Theiland.
Tel: (64) D2-8420812813 Fax: (06} 02-8680800 www \ee.cam

SN
Soimeet

=ty
i

LEAEY

Equipmam Name: Hoat Slress Monitor
Monutaetuner. Dalts OHM

Model: HD32.2

Sarial No; 20032240

1D No: RYG_FS0O520

Customer

Kamae: ALS laboralary group {thaland) Co., 11d.
Aderess: 104 Phatihanakan 40, Fhatthanakon Rd.,
Khwaeng Suan Lrang, Khet Suan Leang. Banghak
10250 Thailand.

Reforenca Uzed During Calibration

1. dard Temparature Probe blodel 8TS-160 ASQ0.
Senal No. GETE682 09, Due date. 23 Mar 2023

2 Digatnl Temperature Indcator Mogal, DTL10G0-A MK
11, Seriat he.. 671407.00591 Due date. 22 July 2023

Collbratlon Procedure

The temperatere calbrotion was dene by In Houge
calbation metod os WICL-DDL  sccording  to
comparisan method wih stangard digita! remperature
Ingicater  ang sipndard  1omperature  prode,  Tho
lemperatere scale use was based on 17590,

Certifizate Mo, : CLO42
Pagz 1af 2

Received date: 21 Feb 2023
Cafibraukon date: 24 Feb 2023
saue date; 28 Feb 2023

Colibration Canditlan
Temperature: (23+3)'C
Relative Humldity: {55215)%

Treczatility

The measurement results are traceabie to the
international system of units (S1) through Notlonal
Instisute of Mutrolopy Thailand (NIMT) Cerificate
number: TT-0034-22, Cedifieate number. ERQGA2.

-?.ﬁ’V,r';!"-‘f?dv ?’) .

e

sz fra

Calibratsd by
PN Sorgwit Teachalad

W fiss Iteapom Ledsomphol

FIRAHATE ASSOCIATES €O

pproved Siznalony: e
Patinyn Bogncharaen
Colipration Depastment Manaper

THES CORTIFICATE MAY NOT BE RCPROCCOUCED €XCEPT I FULL LUKELISE PEAMISCICN FOR DOTRGRULTION BAS
BEON QERTAINEDR 1N wWRITHG FAQM THS | ARDRATORY



83/14-15.67/35-36, 8ol Pelchhesem?,7/1, Pelchhoaem Rd,
Watthapro, Genghohyal, Beanghok 10080 Thailard. b A

" Lol R

Tel: {66) D2-8680812813 Fax: {66} 02-8650860 wwwjiranelec.com ke rancrer

J
NAC

Cenitizate No, : QLDAZ 56

Poge 2ot 2
Resut of Calibration; ] Wathowt Adjustment T With Adjustment
Cafibration Bange; 20-40°C
Funclion
Teble 1= This pouipment was connected with wat bulb probe Hodek HP3201.2 S/N: 21001243,
Dimension: Dlameter 14 mm. Lenpth 176 mm,
tmmamion Swndard VUG Enor Uneanslny
Doph Reading Resding {5~ o
{mm} g [>]
60 20,064 201 X4 Q.08
80 25.051 25.2 Qi 0.0%3
60 30.054 302 01 0099
60 35.046 35,2 02 0.053
a0 A0.045 402 0.2 0659
Table 2: This eguiprnent was eonneded with wemperasture probe Model: TP3207.2 S/N; 21001790,
Bimension: Jmmeier 14 mm, Length 150 mm,
immarzion Standa:d i Erier Unezrialnty
Depth fleading Razing 8] ‘o
(mm} o oy
0 20,064 ek o0 ¢.093
0 23.061 24.9 0.2 0023
0 30.054 29.9 0.2 0.089
it} I5.HME 34.8 0.2 Q058
70 40.045 397 03 Q053

Tabls 3; This equipmend was connecled with Globe thermometer probe Motel: TP3276.2 $/7: 21001245
Dinension: Diameler 8 mem, benpth 170 mm

limmeszlen Bsntard LLC Ermed nsarsinty
Depth Rearing Reading (4] (=}
immy ‘o e
110 20,064 201 og 0.099
110 25.061 25,1 0.0 0099
116 30.054 A0t o0 0.089
110 35.045 31 01 0.053
110 AQC45 40.1 0.1 0.0%3

UUC* - Uril Under Calibration
The reporied expanded uneartainty is based on standard uncertanty raliplied by & coverage tactor k=2
providhg a level of confidence of approximately D5,

¥ End of Corlficale &

Nﬂ %C

JIMAHATE ALOCIATTS €O

62N 4-1547/36-36, 3ol Pelehhissem?,7/71, Pelchhasem Ro,
¥elthapre, Bengholynl, Dengliol 10600 Thailand, T
'ré BT

Tel: (46} Q2-0480812#12 Max: {H6) D2-8680860 wwwiranatee.com ‘é:(m\msaﬂ

J
NAC

Certificate Yo, : CLO1B-64

Page el 2
Result of Calirstion: ] Without Adjustment O3 With Adjustiment
Callbeaton Ranga: 0 -40°C
Eunclon:
Table 1t Ths cquipment waz conrected with wet bulb prebio odel: HP3201.2 8/N: 18021471,
Dimenslon: Diameter 14 mm, Length 170 mm.
imfreeiion Sinntard 1] Rugr Uncenalny
Depth Beading Deaging e o
{mm) [3=] 8]
GQ 20,0631 200 Bik3 0093
2] 26.053 25.0 0.1 0.008
6l 30,042 0.0 00 feReich]
60 35.022 35.0 00 0.068
G0 40014 400 00 0.099

Tabla 2; This exulpement was cannecied with temperature probe Model TR3207.2 §/8: 18021266,
Dimenslon: Diameter 14 mm. Length 150 mpm.

|marsizn Stordard s Etzor
Depth Reading Reading e
{mm} 1o (g
To 20062 201 o0 0.0%%
7o 25,053 25.0 0.1 0069
70 30043 3o.e 2.0 0.08%
70 35.030 34.9 0.3 Q.099
T 40015 390 0.1 D.099

Table 3; This equipment was connected with Globe thermameter probe Model: TPA278.2 /N 18020502
Dimension: Diameter 8 mm. Length 170 mm.

Imesersiah LBl s j2:014 Uncanainy
Dpth Roading Reading {7y oy
{mm} (e (K]

110 20059 203 00 0.069
110 25,053 253 0.0 0.055
110 30.044 301 0.1 0.089
110 35,029 351 0.1 0.099
110 40017 401 0.1 0.083

ULC™ : yrit bnder Cahbration
The reparted eapanded uncensinty 1 fased on standazd uncertamly muliplied by & coverage factor k=3
providing @ level of confidence of approcraately 95%.

%t End of Cenlillcate &

J
CNAC

64/14-15,07/35-36, Sol Pelchhasem?, 7/, Pelchhasem Rd,
Wallhapre, Banghohyal, Banghok 10400 Thaltand.
Tel: (64) 02-B480B12413 Pox: (64) 02-B4AB0BS0 wywitanzles.com

Equlpment Name: Heat Stress Monltor
Manufaclurer,; Deita OHM

Moded: HD32ZZ

Serfal No: 18018316

10 No; RYG_FS0380

Centificate No. - CLO1666
Pagalef2

Customer

Namar ALS laboraiory froup (thalland) Ca., Ltd,
Address: 104 Phatthanakan 4G, Phalthanaghan Rd.,
ihwaeng Suan Luang, Khet Suan Luang, Bangkok
10250 Thailand,

Referenca Used During Catibratian

1.8tandard Temperaturs Probe Model: STS-100 AG00,
Sgrial No: 857682-09, Due daie: 23 Mar 2023
2.Digaal Temperature indisator Medek DTI-1000-4 MK
11 Serizl Ho.: 671407-00591 Oue dute: 22 huly 2023

Callbration Frocedurs

The temperature calibration wos done by in-House
calibration  mothod as WICLGOL  sotording o
commpatisar methed with standard digitel temperatuze
indicator ang standard tempersture probe. The
lemperature seake vse was based on 1T5-90.

Recelved date: 23 Jan 2023
Calibration date: 03 Feb 2023
Issua date; 06 Feb 2023

Callpration Condhtfon
Temperature: (2323)°C
fielative Humddity: (553151

Tracaabity

The measuremesnt reslls are iraceable to the
Isenaticnat system of units {Sh through Hatioral
Instiute of Metrology Thailand (NIMTY Cerificate
aumtber TT0034-22, Certificate number: EROGAZ-
22

i
Cetibrated by ‘!;
© Mr. Sarawit Thachalad TR
O Miss ittreporn Lertsamphol ! I *J}}Ej

Appioved Signatony: . L
] Ms, Parinya Booncharosn
i Calibration Department Manager

THES CCRTIFICATE REPORT MAY HOT 8C REPROCEDUCED SXCEPT IN PULL UNLESS PERMISSION FOR HEPRCHUG
TIDN HAT BOCN QATAKED IN wWRITING MRO THC LARDRATORY.

a3/14-15,07/36-36, Sol Petchiesem? 771, Pelchipsen Ry,
Wallthapro, Banghahyai, Danghoh 10600 Thailend.
Tel: (90) Q2-84B0B12013 Fex: (66) 02-BABUBAD wwwlranales.com

CARAATN E16T

Equipment Name: Heat Stress Monitar
Manufacturer.: Deita OHM

Mode: HO32.2

Serial Ho; 18018343

10 Ng; RYG_FE03568

Certificate bo. : CLO14-66
Pogz10f2

Customer

Hame: ALS labasstory group {thailand) Co., 11,
Addrass: 104 Fhatthanakan 40, Fhatthanakan Re.,
¥hwagng Suan Luang, Khot Sean Luang, Bangkok
10230 Thaitand,

Reference Used During Catibsation

1.5tandard Temperature Probe Model: ST8-100 AB00,
Serig] No.: 66768209, Due daie: 23 Mar 2023
2,0igital Tempetsture Indicator Model: DT-1000-4 MK
A, Serial No.: 671407-00501 Due date: 22 July 2023

Calibratlon Procedure

The temperature colibratian was done by in-Houae
cubbration  methed a5 WHCLDOL  according  to
compatison method with standard digital lemperature
indlcator ang slandprd temperature  probs.  The

Recolvad date: 23 Jan 2023
Calibration date: 02 Feb 2023
Issue date: 0B Feb 2023

Cakbration Conditien
Temperaiure: (23231°C
Relstive Humidity, (564 181

Traceability

The m fesults nre i the
international system of unis (81 Uwough Notiora
Institute of Melrology Thailand {NINT) Cenlificate
number: TT-0034.22, Cedificate number ERDO92-

temperatute seale use was based en I1$-00. 22
SN BY ,.:'Iﬁ s {)
NOVED BY
A DATE -
e et — A
. HHELAVTE
Aporeved Signetory &L "} et f

M Samv’nl Thazhat:
0 Mizs Jitiraparn Lertznmphnt

NAC

P
Gelibrmiad by |
]
i

#ir. Parings Ecancham‘aﬂn"
Calibration Departmant Manager

| ELALATL SEBSITES ED LT 2

THES CEHRUPICATC REPURT MAY NOT BC RCPAGCCUDUCES CXCCPT N FULLL UINLESS PERMIGSION FOR REPROTUG
TION MAS BCEN QUEAINGD IR WRHENG PISOM THG LABDIATGRY.



©3/14:10,67/35-30, Sof Palchhosem?,7/1, Pelchkesem Ad,
‘Watthapia, Bunghohyel, Banghoh 10400 Thailand,
NAC: o Telz (86] G2-86B0B12433 Fax: (66) 0D2-8680840 www/irenatee.com

Certificate No.1 CL-014-86

Page 20f2
Resultof Calthratlon: B Without Adjustiment O With Adjustment
Caltrallen Range: W-40°C
Funcilon:
Table 1: Thiz equipment was connatled with wet balb probe Model HPIR01.2 S/N; 18021467,
Qimenston; Diameter 14 mm. Langih 170 mm.
Immeslan Elanaiaid [ille3 Ener Uncenslnry
Qeath Beadlng Reading re {'c
{mm} o o
€0 20.055 20.1 0.0 0099
60 25048 251 (%5 .099
60 30.03¢ 30.1 0.1 0.099
60 35.020 351 0.1 0.099
60 46.018 40.1 0.1 0.099
Table 2: This equip! was with o prabe Model: TP3207.2 S/ 18021270,
Dimenston: Dismeior 14 mm, Lengih 150 mm,
Immemsin flandarg Jliky Emgy Unganalngy
Dagth Reading Beading ] o
mm) o e
70 20.05% 2062 0.1 0.0898
70 25.051 251 C.0 0.099
o 30,039 300 a0 0.09%
70 35.029 350 0.0 0,099
0 40,621 9.8 0.1 0.099

Table 3: This equipment was connected wht Globe thermometer probe Model: TR3276.2 §/N: 18020497,
Dimenston: Diamater B mm. Leagth 370 mm.

Immérlan Sandard wuc Emror Ungerninty
Dapth Beading Becding o o
{mm) 30} {'e

110 20,053 201 0.0 0.099
110 25.050 25.1 0.1 0,009
110 ac.038 and 0.1 0.099
110 35.020 351 c.1 0.059
110 40.020 40.1 0.1 0.098

LLC* : Unit Under Calibratlan
The reported expanded unceralnly is based on slandarg | bya e (actor k2
providing @ ievel of confldence of appronimatoly 955%.

% End of Centlllcate %

.
!

NAC |

r
Ir;:z\:rs‘ SOCALES Qe |

G3714-10,07/35-36, Sol Pelchkasem 7,72/, Petchhnsem Ad,

[ETER T RNE IR

} 83714-156,6 73536, Sol Pelchkesem?7,741, Petchhesem Rd,
Watthepre, Denghohysl, Denghoh 19600 Thelland,
Tel: (66) 02-8680812#13 Fox: (66) 02-8680840 www. com

e
LA

Cerificats No, * CL-O15-68

PagelofZ
Equlpment Name; Heat Siress bonitor
Manutaclurar.: Cella OHM
Model; HO32,2
Serial No: 18038314
10 No: RYG FS0359
Cuslomar Rocelved dale: 23 Jan 2023
Hemeo: ALS faboratory group (thailand} Go., Ltd. Calibration date: O2 Feb 2023
Address: 104 Fhotthanakan 40, Pratthanakan R, 1ssue date; G Feb 2023
Hhwaeng Suan Luang, Khet Suan tuang, Banghok
10250 Thailand.
Refarence Used Duting Callbration Calibration Gonghlen
1.5tandard Temperature Probe Model: 575-100 ASCO, Temparature: (23£3)'C
Serigl No.: §67682-09, Dup dale; 23 Mar 20623 Relative Humidity: (55215)%
2.Digital Tempurature indicator Model: OT-1000-A MK
1L Serisl No.; 671407-00583 Ous gatet 22 July 2023
Callbmtlon Procedure Traceabllity
The temperatuee calibralion wss dene by In-House Tho m resulle gra ble to the

calibration method 25 WICL-00L  according 1o
comperison method with slandord digilel temperature

internntione! system of units (S1) through National
Institute of Metrology Thalland {NIMT) Cerificale

Indleator and slendard lemperatute probe. The rumber: TT-0034-22, Cenlficaic number: ER-0C92-
temperature scale use was based on (15-90,

g fem 7

AFFROVED BY jr,lﬂ ..
i 2lalz4

i HEXT CAL DATE i

A A 21 o e et

[ st L DY
Calibrited by 4 Sianstars? .k

[5 Mr. Sorawit Thechated M. Parinya Boonchangen
O Miss Jigttaporm Lertsemphol C Calibratlon Ocpartment hianager

REVIEWBY .

f
!
HIAKATL . SAGCIATES €0, b |

Waotthapra, Banpkchyol, Banghok 10600 Thailend.
NAC . Tel: (66) D2-BOBOBTAAID Fax: (66) D2-BOBOBOD www com
Certificate Mo, : CL-O1S66
Poge 2ol
Regult of Callbralinn; & Without Adjustment G With Adjustment
Callbmuon Ronga: 20-40°C
Funetion;
Table 1: This equipmenl was conneated wilh wet bulb probe Modal: HP3201.2 §/N: 18021465,
Dimensian: Mameter 14 mm, Length 170 mem,
Imerston Standerg e Enter insenalnty
Qepth Reading Reading o [Ro]
{mm) o ey
B0 20,061 20,0 0.1 0089
BO 25,008 250 0.0 0.089
60 30,045 200 0.0 0.099
B0 35,030 350 0.0 0.099
60 A0.021 100 0.0 0.089
Tubla 2: This equipment was connected with temperature prebe Model: TR3207.2 8/M: 18021262,
Oimenslan: Otametor 14 mm. Lenpth 150 mm.
Immegzlon Standaed g Emar Uneennlnty
Demh Reading Beading o {"C
{mm} 'q) (=
0 20,062 201 0.0 0.09%
o 25.048 24.9 -0.1 0.099
70 30.040 29.9 0.1 c.099
70 35.032 4.8 0.2 0098
To 40,021 38.8 0.2 0.099
Tabla 3: This i was cled with Globe th probe Bodek TP3275.2 5/N: 20008280
Dimension; Blameter 8 mm. Lenpth 170 man.
immerskn Standerd e Enmgp Unceralndy
Daatn Baadice Boudlng 0 o
{mm} ) ey
110 20.060 20.0 o4 0.099
110 25.050 251 0.1 0.039
110 30.038 301 01 0.099
110 35.032 364 01 0,099
110 40.022 40.1 0.1 0.098
UUG* ; Unh Under Callbralon
The separted cxpanded uncerliunty s based on standerd ur y bys g factor kel

providing & lavel of confidence of opproximattly §5%.

THER CENTIFICATE AGPORT MAY MOT DE ACPACCLOUCCD EXCEPT IN PULL IBILESS PERMIBSION FOR REFPHODUC.
TION HAS BEEN OBTAINED IN WRITIRG FROM THG LARORATONY,

o
)

ey
TECHNOLOGY PROMOTION ASSOCIATION {TIANAND-JALAN) f\-‘_’/ﬁ_
COMFOIATE SERYICES 3: LQUIFMEXT CALIRRATION AND TESTING BERVICLS lﬁé

P o
5344 PATTANAR AR RGAD 501 15, SUANLUANG, SUANLUANG, BAKGKOK 10240 ‘s'.g_:,?:;-x B
TEL .2717-3000-H FAX. 017194151 T s aren
s

i1 PLH H Ceficate Mot 22PHE15
Certificate of Calibration P

Equipment Lux Hator
i cartificat .
Manutactaror: Doita OHM This carificaze may not be reprodcad olhet (1an i .
excepl wilh [he pticr wiitlen azproval of the head of
Hodel : HD2102.21 Corparate Services 3. Equipment Calibtation snd Testing Servicas,
Serlai Mo 16002047
10 Nox RYG_F80201

Condillen As-Recalvad: Used flam

Received Oata: 28 Sepiemper 2022
Catibration Date: 04 Ceiovar 2027
Rulerence: 2208.000IWEC Submitted fy;  ALS Labarniory Gioup (Thailznd) Co. Ud.

Amblonl Temperature; 23 2 2} °C
(50%15) % 104 Phaithanakan 40. Phatthanakan Rd

Khwaang Phatihanakan, Khel Suan Luang,
Bangkek 10250 Thaliand

Procedure used: Cahbwolion wers candutied Using Ia-house cafibration procodurs GP-PRE! by moasuning ogainst
luminous-Intgnsity standand mp {scurca-based moihod) Accomding ta the invarse square kaw menturomint
mothcd

Relative Humidily:

Condillanat thk It of callyr

1.Raference standards instumarnts

Inatrymen Mpde! Sgrlal No, iflcale 3, Duc Gate
1} Pnoiometry & Encorder EMgwite 9.6 m 120RCOCI DL-DOGA-22 20 Jul 2075
) High-accuracy Hradiance Stondard COL-FELY F-1472 TP-1038-21 15 Dee 2022

2.This raxull of calibation was mads on resuested &t i point specificd by Customar,
A Test Equipment | Programmabla VoltagaiCurrenl Sourea | Moce! | OLAIA, SH . 09220204 |
4 Test Equipment ; Hiuminance Mater { Mode! BI002, SN . 000120 }

5, The cerifcate ks valid oaly to e itom calibratod on date and ploct of 3

cewwe | SRt ?

a/m/f.g

simad

6.This Cortification is traceabie 19 thy Intatnational System of Unit mainlained at-

-Halional Instijute of Molrology Thisland (RIMT}

Callprated by ;  Hival Nilas Approved Sl v T
is8up Dalp : 05 Octobar 2022 [ 1Pnalineg Prabpaipal

[ ]Chaichawan Khurpituek
LT Huntaaal Khamehal

B 0288524



Rasuit of gatibration:: () Without adjustimant  { } After adjustmont

Cert. No.: 22PH515
Pago: 2ol 2

Function : uminance Measurement Range:  Aulorange
Standard Valus UUGC* Reading Errar Unceralaty
() {tx) (ix) (th)
1) 0.00 0.00 0060
15 14.42 -0.58 0.24
0o 9661 -349 1.8
500 483.5 ~18.5 79
1000 ar4.2 -25.8 16
2000 18763 237 3z
3000 2970 -30 40
4000 4011 1 64
5000 50 Eal 80

The reporied uacerainty of measurament was based on a slandard uncartainly multiplied by
a covorage faclar k=2, providing & lavel of confidenca of spproximataly 95 %

Calibration with proebe sensor sin. 20011661
UUG* = Unlt Under Callhration,

~aho-

Pago.: 2of 2
Result of ealfpration:- () Without adjustment  { * } Alter adjustment
Function : lluminanco Measurement Ranga: Awpeangn
Before Agjust Alter Adjust
Standard Valug JUC® Reading Juc* Raading Error Uncartainty
{o {mx) £33 (K} (i)
a 0.00 0.00 0.00 0.060
15 - 1425 075 g.22
104 - 865 =15 18
500 N 492 -8 73
1000 8p1 932 -8 15
2000 - 1986 =14 0
3000 - 2080 13 45
4000 - 4020 20 59
S000 4550 060 ] 4
The reported uncertainty of moasuroment was Sased on a slandare uncerlainly mulipbed by
a coverage factor k= 2, providing o level of confidence of approximately 85 %
Bafore adjustment light seurce facter sotting mode : L0 = 4,050
After adjustment light source factor sefting mode : L0 = 1.209
UUC* = Unit Under Calibration,
-o0g-
e

la"ad

q 1129366

Cert. Ho,; 2IPiH447

a 1124178

TECHINOLOGY PROMOTION ASSOCIATION {TEIAILAND-2ARAN} i %
CONFORATE SERVICES 3; EQUIPMERT CALIBIATION ARD TESTING SERVICES = e
E344 FATTANARANN ROAIY 501 1K SUANL AR UAHLLAYNG, NAHGKOR (0250 kcﬁ\\\\,)‘}? E

" ! s
T 0231 3600 PAN 0274 0454 ok NG TRLTI Iz
TALAATICH 204
Certificate of Calibration  comtmostote.: 2zpiear
Pago: fol2
Equipment ; Lux Mter
Manulasturer: PEAK HETER This cotifeate may not b2 feproducad shar than in Rurif,
odat: N EXCERt with the priot writien approval of Ine heat of
lode! : PHBS1ZL Carparste Senvices 3 Equipment Gali ardt Tosting Soreices.
Serial Mo H124-D16324
10 Mo.: RYG_FS0538

Condilen As-Recalved, Used ltam
Recelved Bata: 91 August 2022

Gailbration Data: 02 Soptembar 2022

Raferance: 2208-1003WEC
Amblant Temparature: (23 & 2 ) °C

(R IE R L1

Submitiod by:  ALS Laboratory Greup (Thalland) Co Lid

04 Phalihanakian 40, Praithanakan R,
Krwzanng Phatihanakan. Khat Sypn Luang,
Bang ke, 10250 Thailarg

Calipration were condusied using Ihouse CP-PHYT by againgt

Iutincug-iniengily standard lamp {source-based method] According Lo Lhe Inverse square tw Mmedsurement
method.

Retative Humidiy:

Procedure used;

it his panull of exlinrall
T.Reference standards Ingtuments :

InElrument Moded

SgriptHo. Certlficate Ho, Du= Doty
1) High-scexeacy frradiance Stardard OL-FEL-U F-1471 TP-1037:21 12 0t 2022
2) Photemetry & Encordsr Lhgude 8.6 m 120RC00F B1-140008-1 30 Apr 2023
2 This 1630t of calibeation wis mada on fequiesiod at the poin! spacified by customer
3 Test Equigment : Programmani VolizgeCurrem Souece [ Madet OLRIA, SiN - BI220264 }
& Tost Gquipment  Iuminanca Motar { Model - 51002, M - 020128 }
5.The certificata is valid onty 1o he Hemt calisrated on dale and place of e B W 5 ?
§This Cerifcaion Is meeabls 1o e Inloreasonal Systom of Unit maintainad ft- : SR £
Mational ingiute of Metrolopy Thatand (MiMT) ' ’é(_é
. - 2lafes
Callbrated by 1 Miva it Appravad Signatery ; R el
Issug Date ; 08 Saptamber 2022 [ IPhatinge Prabpaipst
| 1Chatrhowan Khunpifizoh
M/Nunuwm Khamehai
5 0236366

ML
ceLmALTAA £3

LELEPATTANAR AR BVLAD ROE e 51 AKLT A
TP R Eax

CertNo.:  220HITT
Paga.; 1of2

Certificate of Calibration

Eguipment ¢ pH Mater

HManufactures HMettler Totade

Hodet : SevaniGe asvewey . Pt oy .
Serinl Ko, ! 8531256371 P
Do : RYG_Famz | APPROVEDSY Sf‘hﬁs :
Condtlan As-Roceived: Used ttem HEXT CAL DATE _“?_{53! Y
Recelved Date 11 Maref: 2027

14 Marer 2022
2203-0495050-1

ALS Laboratsry Group (Thaland) Ga btd Hayang Beanen
£16/10 Moo 5 T Maenem Kby,
APlunkdaany, Rayeng 21140, Thailand

Calibration Date :
Relerence
Submitted by ¢

Amblenl Temperature 7
Relatlve Humigity
Calibration Procedure :

(25 + 25) G
5 2 15 %

in - hause method

+ CP-CH3S by daoct mos:
voltage ealisater and di
with gertifind refarence matenal (CRKG

SUPEMEnt wilh standard
ot monsusemaat

Callrated by :
Approved by Wh N

Aperoved Signatery
(/) Malea Bulkruea

) Batnip Weangmm
{ )Warakom {emgagirad

Warzhorn Lefngn gl

Izsue Date 17 Masch 2022

5
The § peertaintes are far o y of upg YR

A 0039308



Gerl, No.;  22CHIT?
Page.: 2ol

Condlifon of this calibration result

3. Rofernnca Standard Iastrument - -

Ingirument SerialHo, O Np. Carn. No. Due Bate
1) Deeument Procass Galibralor 54010048 130RC1I6 21E2682 25 Aug 32022

This centification is raceable to e International Sysiem of Unit malnlalned ai-
- Tracoable to National instiute of Mewolegy (Theitand), NIMT

TECHNOLOGY PROMOTION ASSOCIATION (TIAILARND-JAFAN)
CORFIKVTE SRVITES 3 EGUIPNENT CALHATION AND TISTING

N o8 16 s ! G A S o
A PATTASAK VS KOALLSO! 16 SUANTLANG SEANLUAHG BANGH [k TS
[P ER TR RN L TR T CARATZAT

Car{. Ho. 22LM41
Paga:tol2

Certificate of Calibration

2. Codifed Roforenco Materiats . Tho meusuremant resulta a7a racwatrle lo 51 tvough GPA dwn Lid. Equipment : gH Matar with Sansor
ANSEASQ Natioral Accrodastion Board, Avcredied No. AR-1635
Manulaclurer ; Metter Taledo
BuHar Solution Manulaeturer LotHe, Exp date
pH 4.C0B CPA chem 765820 23 5ap 2023 Madei: Soven2Ga
pH G683 GPA chem bjilre 4 Sep 2022
pH10.015 CPA chem 766824 04 Sap 2022 Serial Ne. : B531256371
3. This corificate 35 valid only to the item <alibreted on dsto and place of calibration 10 Ho. t RYG_FS0420
Calibrallon Resulls
Fuattion + my Measuramant Submitted by Ar:s Laboafalery Group (Thailand) Co. LId.
Performing slandard curve by Fluke at pH {4,7,10) ;1:':0"5: 10:;&2‘::) Moenam Knu, A Prskdgong
Nominal | Standard Uncenainty of Coverage . N ' :
Unit Under Value Voltage Actual Rerding Measurement fastor Rayong 21140 Thailary
Calibration Input Localion TPA Cn Site Cafitration Laboratery
{zmV} k
pH i v eH
i Meler 4.00 T 177 4.00 0.58 2.0d Recelved Ordor 3 1% March 2022
S - B531256271 7.00 00 o 7.00 0.58 Z.60 Gallbraled Oate ; 18 March 2012
10.00 ~177.48 -178 10.00 PE) 200 Ambicat Temparatute : (20:10)°C
Functian 1 pH Measuramont Relatlve Humldily : (50:301%
Performing three bullers standard curve by welng buller nominal pH (4,7,10) AG Ling Vallage : {22022}V
Uall Under Siandzare pH Actuat pH [Aclual mv ] Uncertainty of Coverage Calibrated by : Malee Butkmuea
Callbration BuHar Solulien Roading | Reading { pH measurement faclor
(mV) [£7) x
pH Efecliods 4.008 401 181 0.0072 200 Approvud by |
SN 1311407 6.583 608 7 0.0053 200 Fpproved Slgnatory
10.015 10.01 171 0.0082 200 -
{ ) Pomthippa Tameyaku!
Tha roported uszertalnty af moasuromarl was based on a stardard uncertainty mulkshiod by & Covarage {41 Suwwi mja:
Inctor k. prowiding 4 leve! of canfidenca of spproximatoly 85 %
-ofio- Isgue Date 17 March 2022
ce pretability of appeonimatels 554
Y -
E of § i o Tor a
a 1100585 A 00358307
TECHROLUGY TROMOTION ASSOCIATION (THAILAND-2APAN)
::u.uw)u.\rrum FUS X EQEIPMENT CALIBRATION ANDTLSTING SERVKCES A
T PATEANARARS ROATTSO0 §EAM UANG SUAN 1EANG BAXGAGH sisen ohe
THL 020D e T pax pariuont s
ALUBAATION dozy
Equipmant ; pH Metur wilh Sensor Con. No.: 221 k41
Candltlon As-Recalved :  Used Bom Page,: 2af 2 Cerl.No.:  2aCH441
Referonee @ 2703-0495D5C-2 Page.: 1ol 2
Pracedura Used - Certific s .
Calibration wore conduetad using in-houss calibrotion p CcP-0To1 g to wilh icate of Calibration
Industriat Platinum Resistance Thermomeler | IPRT ) il Temperatura Bow, Equlpment ; BH Mater
The lesmperatute scait used wes based on 1TS-90 Manufaciurar :
Congitinn of this sesuly of zalibration W Melller Totedo
1 Roforonce siandard Instrument— odal ¢ Sevan2Go S
Inslroment Model Sarlal o, Cedt, Ho, Dut Date Serial Ho, : Bszsear BN By HheoaThy
1] Digitai Thermometar 1523 2182080 2111273 22 Nov 2022 D No.: i
2 s certificale is valid only o the e cabmted sn dal and place of calbeation = RYG_FS0420 | APPROVED BY S,al S
3. “This eorifiestion is tratoable o the ltetnabinal System of Uit Conditlon As.Received: Used llam ) o
Resutiof Calibralion. ¢ *) Without Adjustmant Rocolvad Dato : f HEXT CAL. DATE Q%‘_.QIPI&W
Funclicn 7 Temperature measviement N 1 March 2023 e o
Tha viag wilh o senger, SN 1311407 Callbration Oate : 03 April 2023
Calibrati uue Goverage Raference ;
E Ynceriaink 'H -
Polnt Cepth Temperature Reading Bzt Hneerzinly, Fagtor Submi a1 139080
[ty {mm ) (¢ C) (G (2C) % wbmitted by : ALS Laboralory Group (Thallang) Go ,Lid. Rayong Branch
250 100 26.009 25.4 0.301 030 2.0 816/10 Moo 5. T.Maenam Khu,
30.0 100 30,008 305 0.402 ©.16 200 APlunkdaeng, Reyong 21140, Yhalland
400 100 39.997 406 05603 016 2.00 Amblent Temperatura : (25 + 25) *C
5090 100 45897 508 0802 016 200 Relative Humidity : (50 = 15, I

UUC” = Urit Wgior Garisration Callbration Procodura : It - house method

- GP.CHS by diract measuremenl with slandard
voltage calivrator and direct measuremen|
with certified referance matarigl {CRM)

The reported wncetlainly of measurement was based on 2 standard uncerlzinly maltiptied by a
covbrage attar k, providing a level of confidonce of approximalely 85 %

ol

Call H
alibrated by ; Warakarn Lerngagleakul

Approved by ;

Approved Signak
{ /) Malee Bulkrusa anatory

[ }Salihlp Moangmai
{ ) Warakorn Lemgagtraku!

Issue Date @ 5 Apri 2023

S! ; st tlier taan g full. o
' ke SeMaxet b

a 1100537

A (052953



N ) . o

TECINOLOGY PROMOTION ASSOCIATION (THAILAND.JAFsX) ;%

CORPOUATE SERVICES 3 EQUIFMIN CALIBRATIEN AND 45T Er
SR PAETANAR ARS ROAR 5035, VANT SLANLUANG HARGKOX Inha

Cert. Mo.:  23CHa41

Papge.: zal2 T IR I EAX 2t CrLEnAren ot
Condition of this ¢alibration result
=8NCEan ot this callbration resuit
1. Reference Standard Instrument  : - .
Instrument SerialNo, 1D HNe, Cert, No, Due Dale Cert No.: 23tmas
ELERE =enal g, == Ne. ===t Pzge - 1ef2
+) Oecumant Process Calibrator 54020049 130RC116 22E2768 24 Aug 2023

This certificalion is traceable 1o the Intermational System of Unit malmained st~

Certificate of Calibration

- Traceable 1o Nationgt nstilule of Metolegy {Thalland), NIMT

2. Certified Ref M 1 The rosulls ate raceable 1o S1 thraugh CPA chem L., ) .
ANBI-ASQ National Accreditation Board, Acredited No, AR1835 Equipment : PH Mater with Sensor
Buffar Solution Manufacturer Lot Mo, Exp. date Manufacturer ; Matiler Toledo
pH 5008 CPA chem 883032 28 Dec 2024
PH 6.987 CPA chem 826509 08 July 2023 Hadet Seven2Go
pH 1C.010 CPA chern 853835 28 Dog 2023
Sarial Na., ; B531256371
3. This cerlificate Is valid onty lo the item calibrated on date and placs of calibration,
Cajjbration Results 1D Ma.; RYG_Fs0120
Eunction : mV Measuremant Submitted b ALS Thail
Pexforming standard curve by Fluke at pH (4,7.10) Homitted by Laboratory Group (haiasd) Co. L.
Nominal | Standard u, inty of [ Payeag Branch
emina andar neerainty ol pverage 81610 Moo 5, T Maenam Kha, A Pluakd
Unlt Under Value Voltags Actual Reading Heastrement factor Rayong 31140 Tﬁ;lc: dm ¥ A Pluakdzong.
Callbration Input (smv) k vong ’ "
pH my m¥ pH Location ; TPA On Site Catbration Laborstory
oH Melor 4.00 177.48 177 4.00 fase 2.00
S/N.: B531258371 7.00 0.00 o 700 0.58 2.00 Received Order ; 31 March 2023
1000 -177.48 =178 10.00 C.5a 200 Callbrated Dalg 05 Aprit 2023
Funetion : pH Measurernant Ambienl Temparatura . (26+10)°C
Performing three buliors standard curve by using buffar nominal pH (4,7,10} Relative Humidity : (50230)%
V. .
Unit Under Standard pl Actual pH [Actual my Uncertainty of Coverage AC Line Volizg {220222)v
Calibration Bulfer Soluti Reading | R 0 | PH measurement facior Calibratad by Peeeeha Hinhib
{mv}] i X
pH Eloclrode 4.008 4.0 181 3.0071 200
SIN: 2465868 6.887 6.89 16 0.011 200 A Mt
Pproved by
10.010 1002 -162 0.0095 200

The reported uncertainty of maasurement was based on & standard uncerainty multiplied by a coveraga
Iactor &, providing a level of confidence of approximaltely 85 &%,

~obo-
My,
a 1158433
Eguipment : pH Meter wilh Sensor Cer. Mo.: 23LM85
Conditian As-Recelved 1 Used Ilom Page.: 2ol 2

Referance ; 2303-113308C-2

Procedure Usod ;»

Calibration were conducted waing in-house calbration procsdurs CP-OTOY aeeording ta comparison with
Platinum Resi; Then {1PRT } Into Temparature Dath

The temparatura scala used was based on IT$-90

Candition of this result of calibration
==0eton plivis vesult of calibration
1 Referenco standard instrument -

Inslrument Mode! Serial Mo, Cen. No. Dyg Daip
1) Digilat Thermometer 15024, AB2paT 2211325 31 Oct 2023

2 This cartificate is valld only to the item cafibrated on date and placa of calibratiosn.
3. This centification is tracoably lo the Intemational System of Unit,

Result of Calibration :- ") Without Adjustment

Function ; Temperaturg measurement.
This insirument was connacled with lemperature sensor, S/N.. 2465866
Calibration| Immersion Standard yucr Error Ungertaln Covarage

Palnt Dapth Ternperaturo Reading R ey Factor
{7y {mm ) Sy ey (<) (£Cy *
25.0 1600 25.003 253 0.297 016 200
0.0 L] 30.002 30.3 0297 Q.16 200
40.0 100 40,001 404 9.989 0.15 200 |
50.0 100 50003 505 0.597 018 2.00

ULC": Unit Under Calibration

The repared uncerainly of measurement was based on a standard yncertainty muttiplied by a
coveraga lactor k, providing & level of canfidence of approximalely 95 %

raly-

el .

a 1157394

The Uneertaintics are for & config

Approved Signatary
(/Pomlhippa Tameyakul
{ /) Malee Butkruea
{ ) Suwit Imjnl

Iz5ua Date ; 21 Aprit 2023

A D045957

TECHROLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORITIEATE SERVICEN 2 SUUIFMENT CALTHRATION AN T ESTING SRRVIGES
UL ¥E SLENME 1AM SIEARTEANG BANGROK, 2%

AT FATTANAK AN ROA|

WAL LTS
TEL 4 2¥EY SRR 1 AX B ITIRNtRS EALBHEANDN a3

CertNo.: 22CH1733
Pago.: 1ol

Certificate of Calibration

EqtHament ¢ pH Meter

Manufacturer : Heliler Toledo REVIEWEY . ﬂ:,ngﬁ

Modet ; SovenExcellence Dﬁ;
BBMZ2E1445 APFROVED BY

Serla! No.: .52.1,12 23
. RYG_ENO152 A ?i

ot Ny MINT CAL BATE # A

Condition As-Recelved: Uzed llem 3

Necalvad Date : 21 December 2022

Calibration Date : 22 December 2022

Reference : 2212-0502D5C-1

ALS Laboratory Group (Thailang) Co. Ltd
Rayang Branch

616/10 Moa 3 T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thailang

Amblent Temperature : (22 £ 2.5y "C

Relative Humidity : 50 ¢ 18)%

Callbration Procedure ; In - house methed
- CP-CH3 by direct measurement wilh standard
wvallage calibrator ang direct measirement with
certificd referance material (CRM)
- CP-CHE by camparisan with slandard harmemater

Submiited by ;

Callbrated by : Yarakom Lerrgagiaka

Approved by : m%ﬂﬂ;h#_____

Apprevad Signatary

(/}Mslrm Buticruas

( }Saithip Meangmai

[ }Warakern temngaptrakul

Issue Date & 25 December 2022

The Uneertaintics are for a confidenge produsbilitg ufapprm‘im_am; 9:‘2_‘.“;'- .

LR

A 0048758



Cert.H 22CH1733
Page..  2of3

Caondiilon of this calibration resuli
1. Reference Standard Instrument @ -

Instrument SerialMo. 1D Mo. Cert. No. Due Date
1] Documenl Process Celibralor 34030048 130RC118 22E2769 24 Aug 2023
2] Rel. Standard Thermomaler 48082054 110RC044 221206 27 Oct 2023
This ificalion Is Lo the Syslem of Unit maintained at

- Traczablo lo Natonal Ingtilvte of Metrology [Thailand), NIMT

2, Cuortified Reference :The resulls pra o 5l ihrough CPA chem Lid.,
ANS-ASQ Nalional Acceadilation Board, Acceedited No. AR-1835

Buffer Sojution Manufactuser Lot No. Exp. dato
pH 4.008 GPA chom 826568 09 July 2024
pH 6.987 CPA chem 823322 20 June 2023

pH 10.008 CPA chem 826590 09 July 2023

3, This cerdificale is valid only 1o the tem calibtaled on dato and placo of calibration.
Calibration Results

Fungtian : m¥ Measurement

Performing standard curve by Fiuke at pH [4,7,10)

Haminal Standarg Uncenabnty of Coverage
Unlt Undar Valug Voltage Actual Reading Measurement faclor
Calibration Input (2} «
pH my mv pH
pH Koter 4,000 177.48 1713 4000 0.058 2.00
S/N.: BB34291445 7.000 .00 0.1 7.000 0.058 2.00
10.000 -177.48 ~{77.5 10.000 0.058 2.00

Mals, .

a 1141167

A

S,

TECHNOLOGY PROMOTION ASSOCIATION (THAILANI-JAIAN) i*‘%—/ﬁi_‘-"
CONPORATE SERVICES J: FGUIPMVENT CALIBRATION AND TEs1ING seavices HEDEE
S344 PATIANARARN 304D 501 1K SUANLUANG, SUANLUARG. DANGKOK 106240 %rvomnn

TED C-2707-3000- 31 FAN, 027190480

s

TR
HICTERIRATS
CALRAATION D0

Certificate of Calibration Contifieate Mo.: 22E509
Fage:! 1/

Lt

Egulpmont: PH Meter
Manufacturer: Mettier Tolgda Thie camficnio may nat be reproduced other than s 1o,
: excoptwilh the priat wrilien agpraval af the heas of
Medel: SGavanExcolience Corporata Sarvices 3 Equipment Calinretior: and Testng Senndet.
Berdal Noui DH3201445
10 MNa: RYG_ENDIS2

Contitlon As-Rpcelved: Used Ham

Recetved Dale: 21 Docember 2022
Galloration Date: 23 Deeambar 2022
Referance: #212-000205C Submitted by:  ALS Laborsiory Group {Thailong} Ca. i, Reyong Branch

Ambtenl Temperature: {23 £ 21 °C
(ser 0% 1610 Moo 5, T.Maonam Knu, A Pisakdagng,

Rayong 21140, Thatland

Relative Humidity:

usad: finaation were vEing In-hauga calbration Procedurs CP-EYT Accoming to direcl messuroment
melhod with Multi-Froduct Caitrator

Candijlon of this resull of callbratign

1 Hefareaco siandards instuments

inatrument Mpde! Serlal Ko, Canlisata No. Que Date
43 Mult-Procuct Casarater 53004 £315011 22E1431 05 May 2023

2 Thu resutt of calivalion was made on requested a1 the EHIN Spetified by customer

4 The Cenifhle i% YAl only (o the tem calibrolod on dste and pato of calibration,

A This Carlificalion is tracoabia 10 the Inkarmatienal System of Unit maintalned st-
-Naianal Insitate of Metroiogy Thailasd (NIMT)

Calibraled by!  Wuteharaspom Wongchutikrare  Approved Signatary = T -
Issue Dete . 25 Decembar 2072 {~TPralines Pronpainal
| ]Nuntawat Khamchai

! jPomthippa Turmaysku:

0304803

Cort.No.: 22CH1733

Page.:  Jofd
Calibration Results
Eunction ; pH Moasurement
Pororming ihreo bulfers standard curve by using buffer nominal pH (4,7,40)
Unit Undar Standard pH Actual p | Actualmy | Uncedalnly of { Goverage
Calibration Buffor Solution Reading Reading | pH measuroment]  factor
{mVv) [£3)] &
pH Eloctrode 4.008 4011 185.2 0.0052 2.06
SiM.: 1475518 6.987 6.990 104 0.0088 200
10.008 0614 -196.5 2.0072 2.00
Function : Temparature Maasurement
[*} Withoul adjustment
This equipment was connecled with Temperature Probe:
r Model © InLab Expar Pro-ISM
- Sarigl No. © 1475518
Dimansion of proba,
- Langth : 120 mm.
- Dlameter : 12 mm.
+ immersion Depth : 100 mm.
Colibration Standard uuc* Error Uncertalnty of | Coverage
Polnt Temperature Reading moasurement factor
{°¢) {c) e {*c) {zc) k
260 2500 249 £am 0.13 2.00

Remark ; - UUC" = Unit Under Calfibration

Tha reparted uncerainty of measyroment was based on & slandard uncariainty multiplied by a coverage
faclor k. providing a fevel of ol apptoxi 95 %.

~6lo-

Mok, .

a 1141168

Ceri, Ho.: 22E4D8B
Fage.: 2 of 2

Reault of calibration == {*) Without adjustmanl { ) Afler adjustmant

Functien:  DC wollage moasutemar Range: 2000 my
Standard Vatue Uuc* Reading Error Uneenainty
{mv) {mv) imv) {£uv)
-200 0000 -200.0 o0 72
-150.0000 -15G.0 0.0 Lt
~100.0000 ~106.0 K] 85
-50.0000 -50.0 0.0 82
0.0000 G0 09 58
800000 50.0 0.0 62
160.0000 1000 6.0 45
130 0oo0 150.9 0o 69
200.0000 199.9 6. 72

The reported uncertainly of moasuromanl was basod on a slandand unceralnty multiplied by a coverage
toctor k=2, providing a level ol d of approxi Ty 95 %

*UUC= Unit Under Calieatian,

~olo-

G‘,r/

a 1140616



RYG_ENDDO2

PENTA CALIBRATION CO., LTD,
$6n124 The Connest 33 Vilnge Kanchanaphisek Roag
Dokmat Prawet Bangaok 10250

PENTA
CALIBRATION 62 +66 (0) 2059-9713
mw- poentaGRLeom

e "Cert;ﬁcate of Céiéi)l‘ation

F o Cedificate of Catibration PTCIGIR22103

Certficate ho. PTCO722103 Page- 1ef 2 o
Equipmaent; Oigital Batance Condition: Normal ’c‘if;;i‘:g:gﬁ
Manufacturor. Sarorus Serizl Ho: MEROT6I

Modat: MBE245-103-0U 1D No RYG ENDOOR

Type of Dalanca Sinegte wterval

Customer: ALS {aboratory Group (Thailend) Co Ltd

VIEW BY ..
616/10 Moo 5 T Maenamkao, A Pluakdaeng, REVIE

Rayeng 21140, Thasand APPROVED BY ’,17

6
' %JHDILJ .
Znviranmenl Condition:  Temperalute 218 C L pacg | MEXTCALDATE Zronss
Hisrmichiby EATSHH 44 BRE
Ar density 117 kg‘m"

Catipration Place ALS Labosatory Group (Thailand) Co Lid
616110 Moo 5 T Maenamboo, A Pluakdaang,
Rayang 21140, Thaiand

The Method used: In howse mathod PTCWI-GT. bass on Eursmet og. 18

Traceability: This cerificate s raceatss ta the 88 Unas theotgh Thae Calbwatian Seance Co it

NSCONGC Accrodtation Mo Cablbration DTE9

Date Recoived: March 23 2022

Calibration Dale March 23, 2022
Issued Date farch 25, 2022

Calibration By mMe Rungroje Metakul

ieadel et Approved By

{ #4r Kriangask Kalzer )
Reviewed Ly Laborato

Tha eerldicns is geped the L

PeaEerRn 1 M

Tire e accETes LU
1 eaaren Bctor i 21 £ pr et i bive: o Gt b

25 e B ety V1 Mt e WG B

s al Bas ot ¢

i 1nen

21aa B L Lot

erLeLd ur WE Grly W DG Wit

[ E

RYG_ENG002

SARTIRILS
HACTIEMS 17015 REVIZW BY The hall

2 CAUERATRON 3425 ~ /_;/_
H @ . . APPROVED &Y ) -
"2 of Calibraticn

HEXT LAt DATE o oslat

Sartorius (Thalland) Co., Ltd.

170 Rara 0 Rvad Huayomang. Huarowansg, Bangkek 13310

Tel 408 3943 0281-8, email aevvice thadaneGaararius cam

Mode! Number | MSE2245-100-DU Ceriificate No . 238C10112 o
Description Anallical Batance . X ssued Date.  Friday, March 03, 2023

Setial Number Reference Mo 204833 .
0 Ho. RYG_ENODDD

Fanufaclurer Sararius Page No 1002

Cuslomer Name : ALS Laboratery Group (Thatand} Co ,Ltd. (Rayong Branch} .
16110 tiao 5 T.Maenam Kh aeng, Rayony 21140, Thailand

PENTA CALIBRATION €O., LTD.
BE/124 The Connoct 33 Village Karchanaphissk Reac
Dokmal Pravet Sangkok 10250

Tel; 466 (0) 28009773

www.pentacal com

PENTA

CALIBRATION

Represont to Corlficate of Ca

Certlicata Ne . PTCO7z2103

Page 20f 2
Measurement Resuits:
Without Adjustment
Function Calibralion: Mz Adjustmem
Eccanldc Error Weight & ba ¥3 112 ar of Madimurm capagy
Ectentricity test 100 )]

Position (g}
1 R ] } 5
0GOGG | 00000 i 00602 | ooon2 | 40062
Maximum deviation 3 0002

Repeatablity Test Woightto B 32 <5 1, < Masimum cipacity

Celerminabicn of Be standard deviation of wizghing batance , Readatiiity GOm0 i)

Norminal test valup {g) F Standard Dowiation

204 i B 0OC003
Eror of indication . from nominal vatus . Raauiabiity GO0 i
Nomieat Value § Conventonal tiass indication Conection of Batance | Uncertainty k
tg} 2] fg) Iy} {g}
0 000 O 8000 (i) T O000RG 218
am 01060 20100 G GOCO Goonig 206
1 16000 01003 06000 0.00030 20
1 100008 10290 00050 200010 206
2 200005 18090 igeeiay] [Queiihid 206
5 500001 50000 G000 000010 208
1 10 06050 10 0 Q000G 400610 205
20 2000052 138559 060 aGnoie 205
50 50 00004 48 5999 Dot 400012 2400
e $00 60004 1000501 Repiel] 00637 Zon
<00 200 06011 200 0000 0 0001 000027 200
Mote: Yoight el arjust - 2]
The End of Certificate
i

Sarterius (Thaifand) Co,, Ltd.
178 Rasd 8 Read, Hyayieaang, Huspkwnng, Barghak 16340
Tel 08 2843 BI01.0 Fux +£8 264 MBI0T, eomal 2erciiat s g sreniass tom

SARTORILS

& of calibration

Medel Number  MEE2245.100-DU L Certificale No 23 12 .
Description Anshdizal Balance Issuad Date Fricfay, March 03, 2023
Serial Number  DEPEZOTORB Reference No. : 204833

iDNo. : RYG._ENODO2

Manufaclurer . Sartotivs e Page Ha. 2of2 -

Calibration Results : Without Adjustment

Repeatability Eccentiicity (Cif-center lvading errar)

Tha R0ty f the obdy of & weizhing ndmmeal 1o GBIy Atary ilentiat eateitt | The effcecior ket eer fs yitidad by fro cifaranca 2esten 20

unger cunstent : 2 readoutcf e tead, ve 1 or 14 of manimim capsely. pi603 b e
i rezeeiosy e1The welGhing £on in e Sama matnar T standent donrton i3 ired b i i " Aok st
Calibrated Prace . ALS Laboratory Group (Thafland) o, Lid (Baance Room) erieess rEAOmL Ay GaT ey SRR b e eiens et res aceded 3 Gt 368
A . 5 kdaeny, Rayang 211480, Thailand . R
51640 Moo 5T Maenam K. A Plua 9. Rayong B Hosninal Vatue - (Low Load) 0L Hominal valug 106 q
Calibrated 8y :  Mr.Chonchai Inthana Cafbration ' 20 g Tolerance 0.0004 g
Calibration Date : Wednasday, Procedure Mo, This calibration was conducted by Tolarance
Uzing ixhouse calizration procadurg numbar (W1-003) 60001 g e
1
Based on UKAS LAB 14 2010
Nominal Valusg - (High Lead) 2
Malrological dats Ambignts Conditians. 200 g 3
Capacity © 220 g Readability 20084 g Temperalure - 2 x so°C Talarance 4
Humidity S00%RH = 10.0%EH Qooot g §
Reasons for cahbration Pressura - % - e 5 N
[ Mewinstedston ] Service / Repaired Re-catbration Maitgnance Equipment Condition: Godopeae [ fer Standerd Davislion b.ooonz
[ Lineark;
Measurement Method  UKAS Publication Ref iLab 14 e tooart L emor Eosennne b " I N
The measuremaent uncortanty stated 1§ the expendsd uncerininty which is oblained frem tha standan uncenainty mulfipiad by the " s e e e cumve b ey e fsar sliod
coverage lactor =2} to provida o tevel of cenfidenca of agproxmately 85% itis detanmined in azcordanca with the Guide 1o Taolerance 0.0007 g
Expressien of Unzertainy in Measurerent {GUM) The calitea te documents the Leceatily to National Standsrds which [ —
reatise Be unt of acesrdng to the intomatonat Standard Systam of Unis {S1) Report of Telsrante cama fomm kst of Hormna Valug Cenvantcnal Mass Valte Thsplayad Value Gevalien Unzerainty
4 troiogicat Spesikoat
Seronius Metro'ogicat Spesifoations @ . @ @
™ L6108 o. i
Traceability: PRroby:
006014
Hodsl Nursber  Description Traceability Celificale Ho Due Date o G4
YCS5011:522-00  Setorius woight sel tmg - 50003 £2.YCT011.522-00 SPC-RT _Goa212585 : 14-Bep-2023
WHE-3825D0 MumdtyBarcmstenTemp Laon MHB3325R | DKSH C15220444 | 5.-Sap-202%

This canteate retate and apply tis squipmant only

This carlfeate may not ba repreduced ather than in full exsept with

s
the prizt wiitien apreeal 6f this Verifizalion Oparaton Division ( : T
Sarisrius (Thatand) Co, Lt A
M
S

Kt ehznzhat Intrhans{Technicat Managen

SOP FM 33 04 Febrery 2072

Eng of Repont

SO0 F21 33 G2 Februsry 2022



RYG_ENDO10

TECHNOLOGY PROMOTION ASSOCIATION (TITATLAND-JAPAN;
CORPORNTE SERVICES 2: EQUIPMENT CALIRATION ANG FESTING STRVICES
S APATTARARARY ROAD SO £h 5L ANLUANG, SUANLE ANG IANGKUK (o2t b . 5
TEL DINT-W02T FAN 27158 CAUTRATION $381,

Cert. No.: 22TM1517
Page: 1013

Certificate of Calibration

Equipment : Hot Air Gvan

Manufacturer ; Memmerl REVIEW BY 'T‘narS a\.f- .

Modal ; UFE 500 AFPROVED BY "l—j% -
Sarial Ho. : as11.1672 HEXT CAL. DATE ,9",’-"0‘?!3’393..

{0 Ho. = RYG_EN0OC10

Suhmilted by : ALS Labvoralory Group (Thailand) Co.,Lid. {Rayong Branch)

616/10 Moo § T. Meenam Khu,
A Pluakdagng,
Rayeng 21140 Thalland

Location : Gven Reom

Rocelvad Ordar ; 20 Oclobar 2022

Callbration Date ; 20 Qclober 2022

Amblent Tomperzturo s {262 10)°C

Rolative Humidity ; {E0£30)%

Calivrated by ; Man Patlanapengpalocon

Approved by : M .

Approved Slgnalory

{ ,) Parnthippa Tamayakul
(/) Maleo Bulkrusa
{ ) Suwit Imai

Issue Date : 2 Novembar 2022

Fhe U

Argma! ol e basd ! Cnpoests Seetan L Lgsiprent Calidvatitt and Tesing Sonvire

A U046808

Equipment : Hot Ajr Oven Cerl. No.: 23TM1517
Condition As-Meceived : Used llarm Page: 3of 3
Reference : 221003780C.2

Result of Calibratlon :- ("} Without Adjustment
Funclionof VUCT: Tomparatura Source
Fresh alr setting @ Closo

Callbration | UUC* uuge Temperature Temperatura Querall Urcuninty Coverage
Pofnt Satting | Reading slabliity unlformity Varlation Factor
('c} (°C} {°C) (z°C) e {:C) (2C) k
104.0 104.0 504.0 0.07& 0.52 0.60 042 2
160.0 180.8 180.0 843 0.88 1.2 i1 2

callbration 21 d Temparaturo ( *C )

Palnt Position

{°C ) 4 2 3 4 5 G ki 8 9 [rel.}
1040 103.768 { 103.734 | 102.723 | 103.800 | 104.215 | 104,131 | 104,132 ; 102.740 | 103.747
180.0 179.723 | 170,369 | 179.430 | 178.4589 | 180.261 | 180.114 | 180.131 | 180.243 | 179.603

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

Tamperature stability : Dne-hall of the groatest maximuem dilferance of measured femperalure at any oro sensol
Temperature y : The i of measured temparaturas al any sensors and the measured
lomperalure at Iha reference iocation which are observad at Le same lme ¢ al 83 elose an observation time as
possible Lo daterming (he temperature paltern or homogenalty within the chambar under steady-stale condllions
Overall Variation : The Difference of the i) and measursd lemps {hreughout observation
LUC* @ Unil Under Calibration

Mote © The reporied unceralnty of measuremenl was Included stability and exeluded uniformity .

The reparied uncertinty of measurement was bised on a standard uncentainty mulliplied by o caverage
faclor k. providing 2 level of confidence of approximately 95 %.

-ollo.

Pl .

a 11324835

Equipment ; Hat Air Gven Cort. No.: 22TMI517
Condition As-Recelved:  Used ltem Page: 2of3
Reference : 2210-03760C-2

Pracedura Used ;-

Calibralion were canductad using calibration procedurn CP-OTC2 secording lo dlract measurement
method with Dala Acqulsition which cannecled wilth Resistance Temperature Deteclor { RTD ) and
Thermocouple Type T.

The lemperatyre scale uged was based on ITSS0.

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

instrument Modal Serinl Mo, Cert, No. Cug Date
1) Dala Acguishion 340724 MY48023832 2LMET 29 Jul 2023
2. This cerlficale is vafid only o tha ilem calibraled on date and place of calibration,
3 This jon 1a blo ta the | jonal System of Unit.

Result of Callbration :- { *) Withowl Adjusiment
Functlon of UUC® : Tamperatura Source
Fresh alr seting ; Close

Envizonment durfng talibration
Beginning Fintshed

i

25 28
1 54 59
|AC Supply ( Vol } 223 225

Ref, Std. 10 No.: @
Callbration Polnt

Positlon:| (180)°C {104)°C

3 FAGTC01 | 20-BRIC-01
2 2116TC-02 | 20-16RTE-02

3 24-16TC-03 | 20-16RTD03

Frobe nstaliotion Detnils;  Dimansian of Chamber : 4 21-16TC-04 | 20-16RTD-04
a= 58 com D= 046 m 5 21-16TC05 | 22-16RTD-05
5= 80 cm W 056 m & 21.1BTC-06 | 20-16RTD-08
cs 58 em H= 048 m 7 21-16TC-07 | 20-18RTD-07
Copacly = o1 m* 8 | 21-16TC0B | 22-10RTO-0B

8{rel} § 21-16TC-09 ; 22-16RTD-08

Wab..

21132466

TECHNOLOGY I‘RO’I\'IO'I'ID.\' ASBOCIATION {(THAILARD-JAPAN}
CORPORATE SERVICES 3 : EQUIPMERT CALIBRATION AND TESTING SERVICES
SMA PATTANARARN ROAD SO IN SUANLUANG, SUANLITANG BANGKOX 10250
TEL 827173000 FAX. 0-2715-5484

Corl,Noz 22TW34
Page.: 1 0of 2

Certificate of Testing

Equipment ; 00 Maler

Manufaeturors : s reviswey . V-Bamand
Model: sooo-ssy APPROVED BY
Sotlet No. 15E102796

i0 N, ; RYG_END032 NEXT cAL pATE 18] J3s
Recolved Date ! 1% Fobrunry 2022

‘fost Dalp ; 14 February 2022

Raterence : 2202-0404 D50

Submitied by ; ALS Leboralory Group (Thaitand) Co. LG

{Rayong Branch}
G16/40 Moo 5 T.Maenam Khu, A.Pluakdacng,
Rayong 21140, Thailand

Laboratery Conditicn : Temperatere {2545)°C
Humidily {50 £ 20) %
fn - housa method @ CP-CH8

by Cemparison Techniquo with Azida Modification Mathod

Test Procedure :

Tosted by : Walalak Sirthean

Approved by :

Approved Signalory
( }Malee Butkruea
[+ salimlp Meangmai
{ ) Warakom Lemgagtrakul
{ssue Date 18 Febtuary 2022

n 0281285



Corl.No.: 22TW34
fage.: 2 of 2

Result : Dissolved Oxygen Moter Adjustment With Air 100 %
Dissolvad Oxygen Proko No.: 15E100404
Titrztton Method DG Meter
Standard Deviation
{Azide Mcdification Mathod) Reading
{mgrt} imgrl) (ma/t)
802 8.02 0.0084

This report was cerlifiad erdy for the insiument we lested It is aliowable to use for sludy
the system efiiclency, The enviranmentat impact eontrol and present to organizalion it may concarmod
Intend to usa for adverlising and referral purpose 1s prohibited This report may not be reproduced
ather in full without writtan approval of the faboratory

-olo-
a 1094744
Eguipment : DO Motar wilh Sensor Cert. Nax 271312
Candition As-Recelved 1 Usod flem Page.: 2 of ¥
Referance ; 2202-04MDSC-5

Procedure Used :-
Calitralion wern conducted using in-house celibration procedure CP-OTOY according ta compaison with
induskial Platinum Resistance Thermamater { IPRT }into Temperalurg Bath
The temperglure ssale used was bated on {TS:50
Conditfon of this result of callvration
1. Reference slandard instrument.-

Instrement Mode! Serial No, Cert. Mo, Dusg Date
1} Digita! Thermomatar 1523 2188080 211273 22 Nov 2022

2. This cartificate is valid only 1o the ltem calibratod on date and piace of cakibration.
3. This certification is raceablo lo the Infemational System of Unil.

Result of Callbratlon :- £} Withoul Adjuatment
Funclicn : Temperaiure moasurement.
This instrument wes conneeted with temperature sensor, SIN.: 15E100464

Calibration} Immersion Standard vuc £rror Unconalnt Coverage
Palnt Dopth | Temporsture |  Reading = SHEEREA. Factor
(e) (mm } e) C) el {2C} k
20.00 45 20.001 1988 0121 18 1:] 200

UUC* : Unit Under Catibration

The reported uncettainly of measurement was based on a slandard uncertainty multipled by a
caverage faclor &, providing a levat of cenfidence of approximataty 85 %

-olc-

ks, .

a 1095714

CORPORATE SERY

TECHNOLOGY PROMOTION ASSOCIATION [THAILAND-JAFFANT
GQUIPMENT CALIRRATION ANI TESTING RERVICES
SUESPATTANAKARN KOAR $111 18, SUANLATANG. 5t

ARG RANGROK

TEL X500 BAX BTinsasd

NEC-FiTI47018
CALGRATRIN $020

Cert. Mo.: 22LM12
Page.: 1 of 2

Certificate of Calibration

Equipment :
Manufacturer ;
Mocel :

Serial No. :

1D Mg, :

Submitted by :

Location :

Raceived Order :
Callbrated Date :
Ambient Temperature :
Relative Humidity :

AC Line Voltage :

Calibrated by :

Approved by :

(/J Pornthippa  Tameyakul
(+ } Kafea Butkruea

{ ) Suwit Imjat

Issue Data ;

DO Mstor walh Sensor
5§

5000-115V
15E102786

RYG_ENOO32

ALS Loboratery Group (Theiiand} Co.,Ltd. [Rayong Brant
61610 Moo § T.Maanam Kho, A Plualdoeng,

Rayong 21140, Thalland

TPA On Site Catbration Latioratory
11 February 2022

21 February 2022

{261 10)C

[60:30)%

(220£22)V

Kunchit Promprat

Approved Signatory

21 February 2022

The Uneerlaiativs are for s conlitience prabability ol upproximutely ¥5%

Thivceets

Agpirsk of

TECHNOLOGY PROMOTION ASSOCIATION (THARLANILJAPAN;
CORPORATE SERVICES % EQUIPMENT CALIDRATION AND TESTING SERVICES
B3 PATTANARAKN ROAE S0 18 SUANLUANGE SEANEUAN( BANGHOK 11230

TEL 0717 SUAR2T FAN 0314058

A 0038008

MOCTISHTEIT0I8
CALGTATDN 00T

Cert. No.: 22TM317

Certificate of Calibration

Equipmant :
Manufacturer ;
Maode?:

Serlal Na. ©

D Ho.:

Sybmitted by :

Location :

Regeived Order -
Callbration Date ;
Ambient Temparature =
Refative Humidily :

Czlibrated by :

Approved by @
{ ,}Pomlnippa Tamgyakul

(/}Malan Butkrues
{ )} Suwil imjat

issue Date ¢

Page.: 10f 3
Low Temp. Incubalor
"
Memmert weviewny ¥ Banadil .
IPPY50 BPPROVED BY o 5
VB18.0084 | ueyTcAL DATE .1.'.3£"° IQ?&»

RYG_EN0154

ALS Laboratery Group (Thafland) Co. Ltd.

{Rayong Branch)
616/10 Moo 5 T.Maenam Khu,

APlyakdaeng, Rayang 21140, Thattand

80D Room

22 April 2022
22 April 2022
{262 10)°C
{50£30)%

Man Pattanapengpaboon

Waly, .

Approved Signatory

3 May 2022

The Uneertaintics are for a confidence prohobiBily of spproximatety 155

4 0040735



Equipment : Low Temp. Incubator Cert. No.: 22TH317

Condition As-Received:  Used llam Page.: 2 of 3
Refarence : 2204-01450C
Procedure Used -

Calibration ware conducted using P CP-OT02 according Lo direct measurement

The tempetatuto scale used was basod on ITS-90.
Condition of this result of calitiration
1. Reference standard instrumenl:-
Instrument Model Serlal o, Cort, No., Que Date
1) Dala Acguislion 34970A MYa4031760 2LM12 02 Sep 2022
2. This cerlificate I= valid only (o the tem calibrated on dale and place of calibration,
3. This certification is traceabls o the Intornaticnal Systam of Lnit.
Resylt of Gafibration - (* ] Withoul Adjustmont
Funcllan of UUG* : Temperalura Source

Fresh alr seting : Close Environment during cafibration

By 72l Beginning Flnlshed

—'{? . Tomp. ("G ) 25 25

REL.Humid. { % ) 54 58

AC Supply { Volt ) 221 223
" Ref_ Std.

Pasltion : 1D Mo.:
1 BRTD-2/1
27| eRybar

3 [ 9RriD23
Peoba Instaliailon Datalis Dimensicn of Chamber 4 ORTD-214
a= 0 em = 060 m £ IRTD-2/6
b= 0 om = W m 5 9RTD-ZE
o= W om = 12 m 7 SRTD-27
Copacity = 076 m L. B | ERTD-2S
¢ (rof.} HRTD-2/9

el .

a 1106485

RYG_ENOQOB

e,

A
TECHNOLOGY #FROMOTION ASSOCLATICN (THAILAND-JAIANY ;m s
UIPAIEST C3LTIRATIS AND TESTING SERVES 572725050 N
HOE TR SLEANE L ANG, BEANLUARG BANGRUS UM S ;lc IELTI“.I
TED 62047 WO L AN 2T NS CALIIRANDN GECE

Z

Cert. No.! 22TM1492
Page: 10of3

Certificate of Calibration

Equipment ¢ Hot Alr Qven

Manufaclurer : Memmatl REVIEW BY

Modaol ; uw 400 AFPROVED BY

Serlal No. : b495.0609 NEXT CAL DATE s fou

ID No. : RYG_ENDOOS

Submitted by ALS Laboralory Group (Thaitand) Co. Ltd. (Rayong Branch)

G160 Moo 3, T. Maenam Khu,
A Pluakdaeng.
Rayang 21140, Thaliend

Location ; Owen Room

Receved Ordor 20 Ociohar 2022
Calibration Date © 20 Oclober 2022
Ambiant Temperaturo : (26 ¢ 50) °c

Relatlve Humidity (50230)%

Callbrated by : Praocha Hiahih

Approvad hy : %’.LL

Approved Slgnatory

{ A Pomthippa Tamoyakul
{#) Malee Butkuen
{ ) Suwil Imjai

Issue Date © 2 Nevomber 2022

Che Lincertaintiex are for a

Thearli b i f b g HRe

ool e LEad b

ate St ) Togrgenen 4

A 0046805

Equipment : Low Temp. Incubslor Cert, Ho.: 22TH317
CondHilon As-Recelved © Usod Bem Page: 303
Reference 3 2204-01480C-1

Result of Callbration :» {*) Withoul Adlustment
Funclion of UUC* : Temperalure Source

Fresh alr selting : Close

Catibratlon | UUC* ouer T T Overall Covarage

Paint | Serting i Reading stabllity unlformity Variation| | Fastor

(<) {'c} ('c) {¢C) {'¢) {c) (¢} L]

200 20.0 200 0,022 ©:20 022 0.30 2
Cellbration Measurad Temporatura { *C )

Polni Fosition

{c) 1 ] z [ 3 1 a 5 1t % [ 7 | 8 1sin

200 20209 | 20.474 | 20186 | 20470 | 20075 | 20082 | 20.027 | 20069 { 20630

Average" : The average of 30 values In each posltion.

Tamporature stakility : Onp-haif of tho greatest maximum differance of measured temperature 2l vny 0he SCRSOL.
P i Tha fi difference of measurod temparalures al eny Sonsors and lho measurod

temparature 8t the reference location which sre observed at the same lime or at as close an observation tims as

possibla Lo ine the temperature pattem of h within the chambar under slondy-state conditions,

Ovagralt Varlation : The Diflerenca of the maximum and mini maasured es (hrougheut

UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stabifly and excluded unlformily .

Tha reported uncertainly of measurement was based on a standard
faclor k, providing a leval of confidenco of approximalely 85 %,

inty r i by o coverag

-olo-
n 11068484
Equipmaont : Hot Alr Oven Cert. No.t 22TM1492
Condltion As-Recoived ;.  Usad ftem Paje: 20f2
Reference 1 2Z10-03760C1
Procedure Used ;-
Calibralion were condutied using calibration pl dure CP.CTOZ ng ‘o diract |

mathod with Data Acquisition which connected with Rosistance Tomporature Doteetor ( RTD ).
The lemperalure scale ysed was based on 7590,
Conditien of this rexull of callbralion
*. Referance standard instrument.-
1} Data Acguisition 4970A MYRAGAS2IT 211130 23 Dec 2022
2, This corlificaly s valig enly 1o the itom calibraled on dalp and place of calibration,
3 This corlficalion is traceable 1o the Intemalional System of Unit.
Resuit of Calibration - { ") Withaul Adjustment
Funstion of UUC" Temparature Source

Fresh alr soiting = Closs Environman! during callbration
? o Ing | Finished
i . Tomp, () P 25
RELHumid. { % } 43 A7
H . I AC Supply [ Yol ) 720 221
" e H Ref. Std,
3 . o Pesitlon : 1D Nowt
W e e / 1 1870RTD01
5 2 18-10RTD-02
v k] 18-10RTD-03
Probe Instattation Detalls itaenslon of Chambar : 4 10-10RTD-04
8= 50 em 0= 031 m § 18-10RTD-05
b= 50 em W= 046 m [} 1B-1GRTD-0B
ez 50 om H= 04 m 7 18-10RTD-O7
Copacity = 0053 m g 8-10RTD-08
9 (rof) +8-10RTD-09

Tl .

01132473



Equipment Hot Alr Oven Cerl Ho.! 22701492
Conditlon As-Recelved : Uscd ltem Paga: 30i3
Referesce 3 2210-03760C-4
Result of Catibeation :» {*) Withaul Aditssiment
Functlen of UUC*:  Temperalure Source
Fresh air setting : Cloze
Calibration | ULC* uuc* T Temp Overall Cavarage
Palnt Settlng | Reading stablilty uni{ormity Varlation Factar
(€} {c) tCy (2'C) L {¢) (2T} ®
700 70.0 70.0 Q.078 0.47 077 0.42 2
Calibration teasured T (C)
Poinl Pasition
(*C} o2 Jo3 T4 T 85 T & [ 7 [ & s
(Y 70252 | 59.995 | Y0079 | F0.177 | 70664 | 70039 | 70688 | 70143 | 70.320

Average® : The average of 30 values in each position.
Temperature stability : One-hall of the greatest maximum differance of measured tomperature al any one senso
Temperatura uniformity : Tha maximum ditference of measured temperatures al any sensors and the measirag
temperalure at the ralerence location which are ehservad at the same time or at a dese an observalion lime as
possible to delermine the temperalure patiern or homagenaity within the chamber under steady-siate conditions
Ovaralt Variatlon : The Oifferance of the maximum and minimum measured temporatures thratghout observatior
UUC* @ Unit Under Catbration
Nole - The roported uncerainty of measurement was Included slabilty and exciuded unifarmity

The reporied uncerlainty of measurement was based on a standard uncerlalnty multiplied by a coverage
factar i, providing a level of confidence of approsmately 35 S

~olo-

Mals, .

al132472

Equipment @ Wvater Bath Cerl. Mo.: 22THA1461
Copdition Ag-Received :  Usad llem Poga: 2612
Referange ; 2210-03760C-4

Procedure Used :-

Calibration wete conducted using in-nouse cafibration procsdure CP-OTOd  according 1o direc!
measurement method with Data Acquisition which connected with Industial Plalingm Resislanca
Thermometer ( IPRT ).

‘Tha temperalure ecalo used was based on iT5-60.
Condition of this result of calibration
1 Reference standard instrument.-

instrumant Madel Sorial Mo, Corl. Ha, Dun Date
1) Dala Acguisition 34070A WY44035217 21LM30 23 Dec 2022

2 This corlificato is valid only to the itam catibraled on date and place of calibration,
3. This eerdification is Iraceable la the International System of Unit.

Result of Calibration :- () Without Adjusiment

Fungtlan of UUC*: Temparature Source

Environmantal AC Voltaga Supply
- i (*C} { %RLH. ) { Vot §
Beginning of Callbration 24 53 222
Fintshed af Callbration 24 50 22t
Position : Raf. 5id,
osian : e
- — 1 N37P300725
< 2 N2TR300T27
o~
Ty Stref) 3 Na7P3N0T2E
o e - 4 NATP300729
S(ral.) RITFIOOTI0
Freat

Ml

al13z471

TECENOLOGY PROMOTION ASSOCIATION (THANLAND-JAPAN)
CORMURATE SERVIVES & EQEAPSIENT CALIBIATION ASITEBTING SERVICES
SALEPATTANAKARN RGALT SO 1S, SUAN LIAND SLEARE T ANG INANGRUK 1025

TR, B3TET ALY P AN (DT [04k

RYG_ENDOG1

zatioh beet

Ger. Ho.: 22TH1491

Certificate of Calibration

Equipment -

Kanufacturer !

Modal :

Serial Ho, ;

D Ro. :

Submitted by :

Locatlon ;

Receivad Qrder:
Catibration Date :
Ambicnt Temparature :
Relative Humidity :

Gallbrated by :

Ap

proved by ©

{ ) Pomthippa Tomoyakut
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ALS Laboratory Group (Thaiand} Co. lid. (Rayong Branch)
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Wet Chemistry Lab
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© prabubility of approxiutely 95%

A 0046906
Egquipment : Water Baih Gert, Mot 221141491
Condition As-Recelved : Uzed ltem Page: 303
Reference ; 2210-03760C4
Rezult of Calibr {*} Without Adjustment
Function of UUC™ : Temperature Source
Calibration uuct [\ Avorage* Stendard Reading { 'C
paint Setling Reading Pasition
("C) (‘c}) {'ci 1 2 | 3 4 | airett
850 850 850 n4577 | 84560 | DB4B28 | BAGIG | 84580
Gallbratlon | -\ o emity | Stebifity |Uncerlainty| ST¥er59
polnt Facter
(G el (+°C) (x°C} k
85.0 0.12 Q.08% 0.46 2

Avarage® : The average of 30 values in aach position.
Uniformity : The maximum differenca of measured lemperatures al any sensors ang the measured femperaiure
ai the reference focation which are ohserved al the same time or at as dose an cbservalion time a5 possible
ta determine the tamparature pattem or homogenaity within the chambat under stendy-state conditions

Stabllity : One-hall of the grestest maximum difk

UuC* : Unit Under Calibralion

Hoto :

of d b

Tha reported uncarainly of messuremenl was included stability and sxchuded unifamity

ire at gny one probe.

‘The reporied uncertainly of measurement was based on & stendard uncertalnty multiplied by a
covarage faclor b, providing a lovel of confidencs of approximately 85 %
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Metrological Center
SCI ECO Services Gompany Limited
332 Moo 3, T.Banpa, A Kaengkhot, $araburi 16110, Thailand

Saroburi Tel: +66 3627 3056 Fax : +663627 3100
Bangkok Tel: +668 9205 6851 , +B69 5247 2360

Woebsite : www scisco.coth  E-Mall: calibralu@scg com

Certifiente No. T230116 Page 1 of 4§

Equipment
Manufacturer
Model

Serial No.
Customer Code
ID Na.

Cusiomer

Customer Locatian
Date of Receipt
Calibrated By
Approved By

Date of Issue

Ceriificate of Calibration

Chamber { Cooling Room )

MODULAR . —i
REVEW BY YhnaiS

o f
LrEROVED B O

COD351459 :
8 KT GRL DATE &D’D’?fa‘f

{it

IREVCOHCODO

RYG_ENU184

TI939A5

ALS Laboratory Group {Thaitand) Co.,Lid. { Rayong Dranch)
616/10 Moo 3 T.Maenam Kbu,

APluakdeeng, Rayong 21140

Laboratory

23 Januwary 2023

Atiphong Rongriat { Techricisn )

; :}Ej‘_\_i_[ Boonchei Suriynweng (Site Calibration Manuger)
07 FE8 200

The uncertalnties are for 2 confidence prababllity of approximatety 85%.

This Cerlficate 15 issued in o wilh the itions of tation geanted by the Thal Laboralory Accredilation

Schoma which has assessod the pobliity of lhe y and its ity 18

d nallonal

standards and 1o the units of measurzment realized at 1o corrosponding national standard laboralory, This cerlificate may
not be teproduced ather Lhan in fulf axcept with the prior writlen spproval of the Metrological Center.
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Metrological Center
5C) ECO Services Company Limited

N Metrologicat Center
g};{ ' %@@ 5C| ECO Services Company Limied

3312 Moo 3, T.Banpa, A.Kaengkhoi, Seraburd 18110, Thailand.
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Certificate Mo, T230116 Page 2 of 4

Calibration Report

Equipment Chamber ( Conling Room )

Date of Culibration i 35 Japuary 2023

Epvirannent Temperature :  13.4-24.9 ‘e
Line Veltage :  221.4-230,2 ¥

Relative Humidity @ 55-65 %RH

Condition ef this results of calibration :

. Thiscquipment was calibrated by invert 16 standard thenuocouples type T into its chamber |, the other one
standard thennoceuples type T use for amblent temp (L . The calib was done in rceonling
10 WIT20{ based on ASTM E145-24 ( Reapproved 2001} und A52833-1986).

All datn show belew were final values and the initis] data fron eustomer request . The 1zmpesature scale used
was based en ITS - 96,

Relerence Standand Instument :

N

Instrument Madel Instrument No. Cenificate No, Due Date
T TYPET TNI41-TNI50 T222123 5 October 2623
ic TYPET TNISI-TNI6D Ta22123 5 October 2023
DATA LOGGER 34970A Tis0 Ta2123 5 October 2023

-

. This certificate is traceable to :
Nationa! Institute of Metrology { Thailand ) through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244.)
Condition of calibrated item : geod
Equipment Deseription :
Time Constant 1 Hour - Minute At 3 C
Fresh Afr Damper  [_] Open |:|X El Medium || Max
Octese
[X]Met Available

=~

)

5. Adjustment
{ X ) without adjustment () after adjustment

B '
Approved By. j" \‘)AE“

EMLEA LT 150503

) Metrological Cenier
BISCC ot

SC! ECQ Services Company Limdied

3312 Mao 3, T Banpsa, A Kaengkhai, Sarabun 18110, Thailang 33/2 Moo 3, T Banpa, A Kacngknel, $ambus 18110, Thailand WAL T e
Certificate No.T230116 Page 3 of 4 Certifieate No, T230116 Page 4 of 4
Calibration Report Calibration Repart
13F
f Measurement Results
oA 1 i =
1 T ; 1A Average Standard Reading st cach posithons ( C)
I :m : Calibeation Point ENB4E TN TRIA3 | TNMG | TNRS | TNI46] TRI4Z | TNIME | TN 149 | TRISO | TN1SI | TNIS2
5, : : SF . 3.0 303 ] 36 [ 305 | 309 | 345 § 247 | 32| 335 | sa | ad3 o3 | am
; Lo e TR NI Tieess | TRIS6
4 \
PEF I R A 1IF 32w | a2 32 | am
i R Rk R
- . : A
4 HFTS G
E 1 Chamber { Coollng Roowm ) Temperatere Distribution
L4 ]
2l ” | / . Reading (¢ ) . N R Coverage
T ra Genlag{€C)) Stahility (+ C) | Untfarnthy { C)} Usncertainty (£ C)
168 e SA Min, Max | Aversge Faclar
C=Centre, F=Cenlrs of Face, A =Comer, E = Cenive of Edge 1.0 28,41 3.5 1.20 LU 150 2407
C = TN F = TNIS2 The calibration result spply ovly she ubavz cotibrated lion.
X - The result of test was found acearate os shown on daie and place of 1est only.
A = TNI142 134 = THIS The reported expandes uncertubuly bs based on u standard unceriatuly multiplicd by s coscrage factor & which for a t-disiributlon,
3A = TMIa3 {4A = TNI54 providing @ tevel of confldence ol npproximarely 35 %5 .
4F = TNId44 15F = TNISS
SA = TNIS I6E = TNI5G c?_‘ Z
I NG Approved By, A e-medy
TF = TNNMT
8F = TNI48
9A = TNND
10A = TNISO
HF = TNIA
a 7
LA
Approved By. '
PARLIS BT 84 PALLES FET 150503
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Certificate of Calibration

FTUCTESTOE 27823
=it
Equipment: SPECTROPHOTQMETER Cerliicate No.. GO8220484
ek DREC00 lesucd Data: 27 Sopiomber 2022
Soral No. {or H).):  482TB45 (RYG_EM003T) dob o KSPR2212224
(Mo HACH Paga: tof3
Consition; In Cendition
Custzmer, ALS Leboratory Graup (Thatland) Co. Lt
616/19 Moo 5 T.Macnam Ithu, review sy . 0 Bamar
APluckdzang, Rayong 24140, Thallend. APEROVEDBY L2
Evdronment Condifon:  Tenporshme 234 *C ¢ Inemenmae 3703124,
THumidiy 564 RN PO B - .- I —
Caforetion Plese: ALS Latoratory Group (Thefland) Co.,Lid. {Rayong Bronch} { Wet Chemistry }
616110 Meo § T.Masnam Hhu,
APluakidsong, Royeng 23140, Thalland.
Caibretion By: M7, Chatiuphon Falthong
Caitsrmtion Datos 27 Seplomber 2021
Tha kethod Lood: In houea msthod, CAL-WI-24, bess on ASTM E 27508 ond ASTM E 38704
Traceabiiy: Thiz cortificats ls toeoatia b the CRM mztained by Natonad inslitta of Standerds and
Technolagy (NIST) through Stzma Scleniilz Livdied,
The standand for Wavetength Castitento Mo, 01418 ond $1435
Tha stangard For Phetemelric Certificata Na. 51441 end 101080
The siandaid for Stray fighl Sarificzta Mo, 101044 snd 01040
Tha plandand for Bp2airel reeciulon Carlfiesin No, 101037
A Gadocerms
< v
(e, cm@sm; {Kr. Thaletnaheat Poungngzm)
Peroen In chame Aulhertzed slgnalory.
Thiy exrficza i haued the units of g Y of Unfla (T ©
nw-:w‘;":ww ty whizh fa n (e}
M.Mdmdw%&nhmnmmum (22 o Unmorininky
o Wemmmmmmmummw caibrziad or exmplod, ¥ha w6 $had el b
mmhumwumnrmguw
1A Fonenor | L)
mhﬂwﬂa

NTR N Raria T frrmtnein 1823
=mmmumwm«m

Delivering Growth - In Aska and Beyond. CALFU-DR8-13. 30 0 20

DSH

DKSH

Cerlificsta Mo.: COG220484 FPege2af 3
Calibretion Reoults:
Wehaut Adfumtment
Warvelength Acourecy {nm}, Tha epesiral bandwidth of Bid gl 2 vm ang UUC &2 ik
Elendand Wewedength Unit Under [+ Lncarainty
416,61 4184 021 AL
520,863 556.7 004 AL
BI7.95 8383 -0A2 [FA LS
748.48 1484 0352 @14
BOT.GR B07.4 D357 0.13
Fhroloneiis Aomumey (Absorbants)
Waveiongth Slandard Ut Under CeFrration Correcion Uneartaidy
0.0000 0.0 ©.0000 0.0045
0.5005 GER =0.0025 0.0045
A0 nm
0.7234 0.7ar -0.0028 0.0045 ,
10534 1467 -0.0028 Dodag
0.0000 G000 £.0000 0.0045
05503 G563 -0.0027 0.0045
448 nm
07170 07X -0.002% 0.0045
10382 1934 -0.0028 0.0045
0.0000 ©.000 0.0800 0.0045
05024 0.604 -0.6028 ¢.0045
485 am
00095 0.672 -2.0027 0045
0.6504 9,804 +0.0020 C.0045
0.0000 .000 0.0000 0.0045
0.5180 D679 -0.0002 0.0046
5401 hm
06803 .68 ~2.0007 0.0045
0.900:4 $.022 -0.0016 Q0045
0.0000 2.0600 0.0000 0.0046
05625 0.554 -0.0015 00045
520 nm
07175 omg -0.0005 D.0045
1.0301 1,031 -0.0000 0.0045
0.0000 0.000 0.0000 0.0045
05557 053 00013 0045
835 nm
0.684T 0.085 -0.0003 0.0348
05472 0.8 -0.0007 000458
WAt fusoatcry eankod otk
Yooy

wa
Promm «Gh 26001053 Drnx

Deihvering Browth - in Asla and Beyond.
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Comfcaie Nos COG20464  Pagadel 3
Lreffiu T KEPRZ212024
Caffbration Romultz; wlsifadlio: SPECTROPHOTOMETER u: DRACOD varunrnefios: S627845
L n3Rs0Y (Hu) nyTRRTL (£
Phetomatric Accuracy (Abearbancs) 37 Bap 2022 aunvnsToidn 27 Sep 2022 oM
W 7 Undl Urdar Cadbrstion Comechian Unearalnty R g UsB | T
0.0000 0.000 0.0000 .0000 w—r
zsom 0.7423 0,744 0.0017 0,0083
. . - . = =} 1. aveEIywieis =2 )
i 00000 0.000 00000 ©.0060 - o T e e T o p
0.6500 0.851 -0.0004 300 - o 5 s D 1l wlas (DOl BT ) 5
0000 0.000 X Y
- - PR St
- - - & = 5. wimo . &) ]
0,000 1.000 0.0000 0.5000 7 -
seonn 06,6381 0.628 0.0001
' " o.n020 ) 0 X u-nin‘lﬁv'h (Bstlery Bachup) >= 25 VDG g o
By Dgin® [u] o 7. vetUvinis (Wavelength Contral) o o
Btardand: adof LIS Weeerizngth (nm) LAIC: Tranemiszion (%) Abporbanas (A) © O 5 mmuandu oWavslength Chask) o o] £55.1 14 658.1 am
260,67 +-0.11 e 200.7 21 1670 a O B Uasmmeass (UV < 3,000 hou @ “
551,94 +-0,48 nm 519 %3 770 = s} 0. wmariediou (Visiia < 5,000 haws) = n
] [u} M. dedinvmuiiama {Carousel Modula) o) ™
Spers Resshdon ® oH Metar snd Congusdisly Mater
Heminol Concentralien 0,62 % v Peaht Trough Rt ara ] ] 12, HdaThen ( Elostrode and Connection Cabla ) ] [w]
Standand Wavelangth { nm ) 289.00 265,62 138 2.00 [w] ] 13, ariudinsanylu Boctroda (Lavel KCI ) o [s]
UUC: Wavelength (am) 2082 2081 ] [m} 14, hilafulany Eleciods (Cust Pretgotion Hood) [w| O
MaAbsamanca (A) 0480 02176 [w] o 15, nfulifialnee Bend) 0 o
Msortanea {A) par 0288 Turtidinatar
o} O 18, enmvwaguibiig (Mo Sample) =] [u]
* Catfyeation Mackod * Nat TIC Aczrediled * 1 this Corgizsta heve bacn bnaluged for eomplatenees, =] = 17, whanvrasivession (e 2.6 Laiu 30) g =]
Avtomell Setor
[w] [m] 18, #iawi Plelon Bureties [m] [m]
Tha End of Carifionts
m] [} 18, Funciion Rinslng end Dosing fm] [}
D ) 20, wudsmwrsstminnalnoy a 5}
iéhnfayPmmealy :
Mr. Chatiuphen Fotthong
Sanvies Engineor
;gﬂ}mmmhuivh m?ﬁ-ﬂ eelalall da
gg ";‘mm s lwug myrorasum ‘é‘ % PEOLEFAS KUY R e Ry Im
ot +GB2MA T Ensts Borgied 12359 o Frase +2 T D E

Beilvaring Growth - b Astz and feyond. CALFREGOR.53: 20 ki 2828

Delheering Grovah - In Agia and Beyond,

CAL-FR-RST-GE 1D Ju 1207



METTLER TOLEDO

MarianToleds (Thuland) Limed METTLER TOLEDO

Porformance Test
Arschmentto Centficars o, CPHD158-22 Calibration Certificate

Conductlyity Sensor Seven2Go™ pro Conductivity S7
Tree inlab 742-15M S 2821210228

Certlficate Humber CPH.0158.22

Customer

Eempany  ALS LABDAATOAY GADUP (THALAND] €O LTD

Cortified standards usad Addrass $187T0 Moo b T Mawrarmics APusidieng |
RAYDND U1
Stertard . _Tipu__ Cond, Stngard | Manwlsruer METTLER TOWEDO | Exp. oo Cubtoimet 10 umbat SIELEEIA
Wieagured value: | 25.00 'C). [ weeml . Lol Cortorner tates
Stntand 2 Typo  Cond. Stanasrd | Manuaoiurer: METTLER TOLEDO | Exp oaw -]
Measendvaue |- C) . ubrom| Lotk d Ingtrument
Celt Ganstant Adjustmant Type Seresi0e™ proConducsyiny 67 Wontrumant Serlat Humber C22AT0218
Interral Huntification Firthwads virkhon 12 D!
HNaminal ot {em™) Hew fom '}
Jechnical spoclfications
B uBiem 0 100927 L
Bagtunng Rings GOV utEn 1000 mprom
Rasolulign 051 1 tmsa rargal
Limli ot Eriar $05 %
Mezazurementis {Aetargnge Temporshea 25 "G and Termporatur tomockanis 200 %4 G )
Temparsture argy ATC 3 108°C
Befors aciustment Aftar ndjuptmant frselation §1°C
Duffer Valuer Messurerd | Difference Tutiar Valous Hearvred | Dittarence Umilol Eror 50190
£1.02 |uSiem) 752 | T LR G5 |8382{ustem| 252 C B4 15 o
Procadure Statemont

METTUER TO4EDQ Grvmnd G Sinmvcs Marual Swctoe D68 Ho WZ32715) w4 wird as ity
Hgtg Tein dTatbncs (ihatl 6! 6t brated slottods thowd bawidhin 4L 2 3% ORI 0 ML SHOE 19 TR AL N 100 “THPe 84 Teral e beiton T
meanrrTe 1Puks o bva Cest FLator aam htaned 81 ATD AN Gordlors.

Remarks
Pusce Chercatwam Fedormance Date oy 10 2022
Seheca Spotiasal  Gocajat St Siganture 5_!,!,5
REVIEWBY ., Tovaeid
APPROVED BY .S-.»,ﬂl.S
NEXT CAL. DAYE .13, 7
L st 7o T g At p Ty wan e v e
& FO1EE el Foiezs T Tha s en e doaureers
B0 Fhnan 16 b 00T Paze bet oo @ rdretares by Mt Tolez
METTLER TOLEDQ METILER TOLEDO
Certlficale Humber CPH-0153.22 Cerlificale Humber CPH-0158-22
Cerlillcallon Maaauremants
Coertilication Tacls Condutthiry Santor tngud Trignation Carldivd vilhos | Madicred viick | Mar fobanca | Pavsed [Twied
) . Reniyuancy! 16 FEAD 9ba 6 ) Fasird
Caniad Eun;ur:nlrﬂr Hamdatrer METTLER 10LEDD Turat ruvder 3707 T 6 [FIET TR £ Fasred
evistor Tyoe $1355 Coticas rombas E3TS o 1IN (G [y )
Cate o Con heiten Az 77, 3037 eI T LI Y Eavura
V2 VT Ok VAT A % Fasied
) 1 KO KA 1ol e u Paired
Hoeminal varor Caritragvaron
b7 10 0 o0 S o
onperty 153 1 1200 VB THI R o Vominst vave Var Toarince] PLAYET AR
L) HEE [ rIe [Temprrbture} an-C - K g
p 1530 150002 1500 G 0T = T v
ALY [T T AR a 80 80 E Faiser
Conga iy § IV 1 9600 870 Y OIOTER M WE M 75 C e H0ic " Eansea
HTE X341 100G et IEER Frved
Cortifed Tomperatnr  2antitrar METTLER TOLEDD Serat rfber AZIT '
Reslitore Tyer TG Cavizow rumher BIAFE
" CatpoiCortixion Apmgr ouss Summary of Cadification,
Centification of ingtrument Passod
Craiga Hamlral eator Carines vares,
HTC 30 54580001 ol D814 D The st fefured 1 n Eve Cerb Xz had RETAEE 15 citetd of e dod fcalian TS
TG 3 2000000 S beez o 2 mdzatsd by ba ralston Fasued - fhe coum sl
NTC J0oEI0 10 98850 oD}
TG ARG A L2006
7
e i T Toesza D .
Certheas on of e cvtramert was Gomoed by
Warew Seniy Brmst Function Servee Tehnien
Company WETHLER TOLEDD
<
Drwe k08072 Sy J"S
npdad Puso i g daared o v e v VSRR L4 £y b Grsatagtae femdxy T 1o g S R R R B W2
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2020 by Agilenl Technologles Aglient Croselab Compllance Services

Certificate of System Qualification

ES-00

Systam D: MY1G010005

Crganization Namae: ALS Lebaratary Greup {Thatiand) Ca., Lld.

Organizalian Localion: 104 Phatthonaken 40 Phatthanaken Rd., Banghok 10280
Dato: Septambaer 13, 2021 5:45:71 PM

EQF Namo: AqileniRecommanded

EQP Revislon: ES.02.50

Ouerall Quakification Siatus: Pass

Praparation

Instrument Tests

‘Pasg

Autoszmgler Cperation

{Pass ‘
REVIEW BY ..o %7, 3,
APRROVED BY .,..S}I
nExTCAL DATE LT8R

Datet Seplenbar 13, 2021 54511 FA

Eystom ID: MY 1GO10D0S

Pege 115

Agitent
Agilent S1C0. 5110 Proventive Mamtenance Checkist C ro S S La b

Frem Il Lo Curzome

Introduction

Customer Information
« Customers shauld prowide all necessary operating supplies upon reques: of the engineer

»  Acusiomer representative should be available to the engineer while perferming the praventive
manienance precedures  Customars gre responsible for regular maintenance and are
encouraged 16 observe the service representative

+  Any parts notincluded in e Parts Lists section of this documnent are not pan of the
recommended Preventive Malnienance service nor are they induded in the price of this
SENCE

«  Ifa system requires the use of extra of special procedures and/or parts for the maintenanse
service, then these must be ordered separately and charged as 2 repair. which may incur
additionat costs

+ For customers using HF apalicat:ans, the instrumant should be returnad to its stendard
sample introduction systemn

"
%
e

*s
£
K

- hgilent

Page ol -

BRK_ELDO37

Agilent
Crosskab

From buight 19 Garsama

Agilent CrosslLab Start Up Servicas

Agilent 5100 5110 ICP-0ES i
Preventive Maintenance !

Ag:tent Preventive Maintenance provides factory recommended service for your analytical
nslruments 10 assure reliatle operation and the acturacy of your resulls

Deliverag by highly trained and certified service engineers using genuine Agilent pans and
supplies, Agilent Preventive Mainienance provides what you nead to reduce unplanned downtime
and keap your systems eperatng at their peak perfermance

This checkiist is used a5 a guide for completing the preventive miialenance tWsks A signed copy
of this checklist 18 provided for your records

v man ABZ l2susd. 31 Jarary F00E
Bracurrsnt Mumber GEOTAS0G7S Sage.,
£ Agient Tuehnologies, e 022

Agzienl
Agilent $100, 5110 Preventwe Mastenance Chegklist rOS S&ﬁb

Imporiant Customer Web Links

= T access Agilent Unjversity, visit hiia frvavw agdent comlerosslabiiumversiys to Team about
training options, which include anline, classroorn and onsite delivery A raining specialist can
work directly with you to heks determine your best aplions.

« Taaccess the Agitant Resource Cenater web page, visi hiips Ziwvew agslent com/en-
usfagilentresources The following information topics are avaffable

Sample Prep and Comamment
- Chemucal Standards

+ Avislysis

Service and Supponl

Appkcation Workflows

= The Agllent Community is an excelient place 10 get answers, collaborate with others about
applicatons and Agdent products, and find m-depth dacuments and vidaos relevant Lo Agileat
technaologies Visit Btlos /feotviuiey agilens com/vakoms

«  Vigeos about specific preparation requirements for your instrument ¢an be found by
searching the Agilent YouTube channel at lips /fvevw youtubz comiusersazpient

+ Need to place a service call? Mgable Repa Options | Agdent

r A2 lsoued 2
Damuaneat
B Aot Technalig s,

Bap ‘e Apilent




Agllent Agilent
Aqitent 5100, 5110 Preventive Mantenance Checklist rOSSLab Agilest 5105, 5110 Presniive Maimenance Sheaklist Crossﬁ_ab

Freen g 10 Gutzome Frgen st 1 Ovterong
Service Engineer's Respensibilities Instrument Maintenance
= Contact the customer and ensure that all necessary supplies are avaitable befors the
preventive maintenance visit System Informatien

= Only sefect those pages that relate 10 the system or modula being serviced
O Chegk this box if an instrument configuration report is atlached instead of completing the

+ Complete empty figids witl the relevant information. table
Camplate th var K ) ST Ll "X’ or tick mark 4 R g
. plete the relevant checkboxes i the checklist using either a "X or tick mar inatriment ystom Name and D+ - GEAoA ; MY 1beeo0g
» Check "Service not applicable” check boxes 10 indicate services/tasks not delivered, as instrament éyiie'm Sl and Locetian A5 C Bied
appropriate : :
+ Complete the Preventive Maintenance services in the mast logical arcer relevant 1o the - . -~ .
individual systern service In the order of the tasks ksted List Sysiem Cémponent Product Numbecs * Llstthe Serlal Humhbers of each Component
+ Complete the Service Review sectlon 1ogether with the custemer 1 Ao A MY 104 0oc§
« Complete the fields for page numbers at the foot of each selected page 7 GitiA ANGhUA6h
3 L 1296 - 00154
» Add relevant page numbers to selected pages and complete the 1o1al number of pages field in
h : N 4
the Service Completion section ORuyy AUARDY OUE
&
+ Ask the customer 10 sign the Service Vedfication section including the customers and your s
signature,
7
8
5
|CR-BES Configuration Table Circle 1he type or writa In the type if other
Hebutizer Type SeaSpeay§ Oreieb | Conlkal | Diher
Spray Chamber Cyclonic Singla Pass ] Cyclanie Double Pass | Other
Torh Rudial] Dupd View | Othee
- —
Tarch Type One Prece | Setm Denountable | Folly Demoyntatle [Glher
Injecict Damater 2wl Bmmi 1.4mm ws«mmmhez
¥ tnjecior Materiat Qu.mzl Ceramed Olhcl

Rewsion ACZ Iasued 23 Janwsry 3022
Decumznt Bumbet GEQ1292575 Page _of
© Agient Technaiogies, ;e 2022

Revisign AC2 fssued 21 anuay 2022
Dacurmem Number GE01490075 Page ol _
£ Agient Tecnelagies, Inc 2022

Agilent

Agilent Agilenl
Agient 5100. S110Preventve Mantenance Cheekliat rOSSLab Agilant 5100 8110 Peevantize Maintenance Chechlist rDSS Lab
From s ba Dazare Frombuigh o Ouezame
Preparation Preventive Maintenance Procedures
B Discuss any specilic rsues with the customer before starling Record Pre-PM instrument performance

g ;evle_w the instrument logbook fol; ::acorded pmhlhems Bnd COmments 2 Run instrument Performanze 1t
i I H
ave insitument contial sedtings before starting the procedure & Record results in Instrument Performance Test Results Table ~ Pre-PM
[d Perform a general Inspection of the system fer cleanliness
A Creck for jreper instaliation of pans, assemblies, sensors ele
% Check system for required installation of componenis and implementation of Service Noles
Check for required frmware/software updates and verify with customars if ey would like
them ingtalled
& For HF apphcation syslems, if slandard sample intreduction system was not installed, ask the
customer to ingial] It
O Ask the customer {c remave any samples from Lhe ICP-DES sample introduclion area, auto
sampler or around the ICP-0ES

Clean and inspect ICP-QES system

™

Leok for any ohvious external damage or prablems
inspect waler cooling hoses, gas lines and power cord Tor exgessive wear or damage

Perform a general internal inspegtion of the system for excessive dust accumulation, clean If
recessary

nspect sample introduguon components and record any requited mantenance in the Service
Engneer Cemments and notify the customer as the required actians required

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

Replace the radial pre-optics window

Replace the axlal pre-optics window for SYDV ang YOV instrumenls

Check exhaust flow for the correct positive extraclion at the exfiaust duzi to insure they meet
mimmum specifications

Replace ar infer dust filter
Repiace high capacity aw inlet dust filter element if installed
Remove and clean instrumenl waler inlet &lter

NElR RNEENW B FEE

Agilent Water Recirculator

Y Service not apphcable

1 Drain cooling fluid and remove any parucles from the chiller regervair
7 Remove, clean and relnstall water inlel metal mesh filter if present

Z1 Re fii with Agitent Cool Clear cooling fuid

7 Clean the tooling system A filter and the condenser

Revzon A0 lzsusd 21 January 2022 P o 402 185020 21 January 2022 '-,;,-‘
Docurneat Humrkzr GE14.50078 Page_al _ Dozumend Humber GEO1443075 Fage el "»._:_‘ Ag]lent
& AgTert Teenetags, g 3022 e

= Agitent Tenhnologies, Ine 7007




Agilent
Agilent 5100, 5110 Preventho Maimenancs Cheskilst C rOSS L@ Ej

Fram lnzigh 1o Quesmime

SPS 3 Auto Sampler

& Service not applicable

3 Power cycle the autosarmpler and verify successfut initiafization
O nspect X and 2 axis belts for wear Replace is necessary

2 Clean X and Z axis slide shafts
]

Using custornar’s racks and he Agilent software move the sample probe to the 4 outermos!
comers and rinse port, ensure thal the probs is approximately centered in the wial

SPS 4 Auto sampler

Service not applicable

Clean the spil tray, rack location mat, end frames and chassis with 2 damp seft cloth and
ciluted mild detergent

Claan the auto sampler cover panels, if caver kit is installed, with domestic window cleaner
Check the X-axis and Z-axi5 drive belis for cracks, spits, damaged teeth, excessive

traying, color changes or degradation from fumes

Check the X-axis, Theta-aus and Z-axs FFC cables for cracks, incorrest pesitioning, damaged
edges or damaged conrectors

Pumg Tubing Replacement. Replace peristaltic pumg wbing Replace all tinng that goes
from the nnse statien 10 fe pump and from the pump to the waste/ringe battles

Test using customer's tray and mave the sample probe 1o the sample vial 1, wosh vial and
rinse port and engure thi the probe is centered in the vial. if not use calibration wizard and
cakibrate the position

8 B® ED

H I

AVE 4, 6, 7 Advanced Valve System

O Service not applicsble

A Repacevalve rotar seal JweP‘"\’

A Check {ittings for signs of leaks

i Check tubing including autosampler twbing for kinks or excessive wear
A Check high fiow pump for signs af leaks

AD2, Issued It January 2022
SLenber GEG14-G0073 P2t e O
© agitert eohnioges, e 2072

- Agilent

Agilent
Agdent 5100, 5110 Preventive Maisenanca Checkiist Ct OSSLEE}

10m Eesight b Dutczene

Restore Instrument

[ For HF applications, ask the customer to reirstall their sample miraduction system
a Leave system in anidle state' on and purging

& Guidance I the PM service is perlormad priot 16 6 gualificaton service. then use the
gualfication procedure as a guide for final instrument set up and checkout.

Service Review

Attach available reperts/printouts of all tests 10 this docurnentation

Recard the Preventive Maintenance secvice activity in the customers records/logbank
Record the PM event in the Smart Alers logbook, if applicable

Update/reget instrament mainienance counters as appropriate

Affix the PM sticker to the system or instrument logbook based on the customer's reguest
Compfete the Senvice Engineer Comments section if there are additional comments
Review this service, parts réplaced, and test resulls obtained with the customer

If the instrument firmware was updated, recard the datads of the change in the Service
Engneer's Comments box. Sysiems in a cempliant environment ray need additicnal
documentation

Complete the Signature Paye with both Service £ngireer and Customer sfgnatures.

BNEIYUREN

]

T danusey $HEY
1450075 fage Luf L
ey

Agilent
Agtent 5100, 110 Preventive Mainterance Checklist C rOSS La b

From lxgigh: fo Ouizeme

ICP-0ES adjustment

J#t Check position of Zn peak, adjust if required

@ Check Argon Ratio, agjust t¢ specified value If required
}2 Perform Detector Cafibraton

2 Perform instrument Calibration

Record Post-PM instrument performance

2 Rust Instrument Performance tast
& Record results in instrument Perfarmance Test Resulls Table - Post PM
B For systems using ICP Expert varsion 7 3 and above, run the follawing Instrument lests

i Subsystemn Communications Test
B urFlow

7 Viater Flow

F Gas Flows

B RF Generater

A Camera Test

[ Optics Test

3 Nebulizer Tast

& Recard the resuly in the Instrurment Test Results Table

isren. AL, lscued 24 Samaany 2027
ol S GEA14490973 Pagr_of
% Agiters Tethnalogivs, Ine 7052

Agilent
Agient 5100, 5110 Freventve Maintenance Chepkbst C ross La b

P Insight 1o Chamema.

Test Results

Instrumant Perfermance Test Results Table

Note These measurements do not form part of any speciication and are for refergnee only

U By A Sty Chck <1 Post PM Senditivity Chedk -

i e i el Ca
el ez 9 [T 7,33 W4 3625
10 257 610 i SRBAR 1856%%.% o5 .3 15,4 50.0 Mehae
ki 14555 Togtin.t ARG 186 o0
S Wpted | saans a0 50 | 1969544

« Azt result is not applicable for GBD16AA GBI 2AA Radial View instrurments

Instrument Test Resulls Table

Note' The nstrument Test results are for systems using ICP ExperT verson 7 3 and above only

Instrizmant Test R Resull

Sebsysien Commenications Te hay
e g fagy
Waler Fiow ey,
Sas Flows ?hs‘l‘t'
[ o
Camera Tes! Py
Gptics Test [Ty
kebulzes best Ereny

n A G2 izourd 21 danoar
rort Humber GO B
ootk

—_— -1 Agilent




Agilent 5130, 5710 Preventive Meintenance Chesklist

iCP-CES Status Results Table

Agilent
CrossLah

from g 1o Dutceme

Note: These measuremenis do not form pan of any specification and are for relerence only

Ma_au'i.l_femeni:' ; X PR 'St_n;;:qi:y Moda i on

Wsins voltige 2% 4t Ve 216.14%% VAG
Mains Cusrent a44% A 041k A
Instaument Temperature 4.4 ¢ 4.3 '
AF Air Flow (sensar speed) {40 Hz o0 Hz
Plasma Eahaust Temperature homeasutethent 45.% ‘C
Vatar Flow Osciflatar Nomeasurement 10 umn
Waler Ficw Oatectar 142 Lfmin .oy Limia
Water Inlat Temperature i%.c ¢ 23,5 ¢
Palychrgmator Temperature 5.0 ' o0 o]
COO Temperalure ~40.0 ‘c - 48.0 K
‘Thesmal Stabllizer oo % ¢ % 0 ©
Argon Supply Fressure #1378 kPa 941.82, kPo
Pyrge Gas Supply Pressure] oA 5% 1] 56193 “Fa
Opteen Gas Supply Pressure*1 - kPa - o
Nebutizer Flow Ha measurerrent 0:‘-}0 Limin
Hebutizes Back Pressute Ha measurement 2595 P2
Plasma Gas Flow MO measarernent 114% Limin,
Ruxiliary Gas Flowi No meagurement 1.0 Umin
RF Powet Ha measurerneat RS L L ¥/
AF Supply Current Ha measurement 9.213 A
AF Supply Veltage No measurernent Ag 432 v

*1 i option instafled

Revan AGR 'ssued 21 January 2022
Dosurmant Number GEO12-92078
& Agiters Teshnaiagees. tne 122

Fage ol

Agent 5100, 5110 Praventive htaintenance Checkhst

Signature Page

Service Engineer Comments (optional)

Agilent

Agil
CrbssLab

Froem brsigh fe Gtz

Qleyiation.

T raker 'lColku'nJ imatcle risbyonent .
- Fegoos all veler dube ivintde Matvamunt, afler vipince
Bomd  vokty Plow Suvsor  woader lak o\ao.

I there are any speciic paints you wish to note as part of performing the installation or olher
tems of interest for the custamer, please wrile in this box.

- Doviig P dbowd  woker 'luh“'\j " Irebument  bvdlegn

- Repage wotce ewodile, pud comtivge P ik

Service Verification

Service Reguest Mumbet b0 BEDSAT Y

Servce Enginger kame E}Url“ Wqﬁ‘{"\vﬁﬁ"

Sarv.ce EAgnesr Sigrature

buvn (Vg

Totabnumber of pages in hiz desument

Hevison 4 02 lwued 21 Janasty 2020
Baeyran) Numnber GEHISQA07E
4 srt eamnatogies, nc 2032

Fagr _of

Date Service Complaied

Customer Hame

Cystomer Snaiure

Thitiey Buy By ¢ny
Thitim, b,

2~ Mav+ 2m3

- Apilent

Agiient 5100, 5110 Preventive Maintenance Checkdist

Agilen
CrossLab

Frtm lneizhi 1o Doscore
Consumed PM Paris
RN R SR e : B ]
Fart Deseription - Pari Humbar where used : constmed © . . |
N " GBO0s GEO11A,
Agip) Pre-Opiic Windoe GBO10-51014 Q8014A/GEG1ER i
Rad:] Pre-0plic Windaw GBOIC-5B01E Al §
" Agiteny\Waier -
Ag fenl Cock Clear Cootant Fuig 57550057 Recrodiator
Purga Gas Filter GEQIT-ED13E Al 1
Aot imigt filter GEPA-6BOD2 Al 1
High Capagity Jur Fifer CRIG-EQIRT Optinnat -
Fotor geal (ot (-7 pot valve for AVSHS7 GBS 60002 CRA9ANGEAYS -
Rater sl lo1 4 port valve for AvSa GEAG3E0002 GBa924 -
}?:‘ﬂe soflion {eringe station 2 Simid x 6841030123 SP5 & '
Barb connaster 2 5mm-1 Smm D 59415-80124 5P54 3
PG veaste ubing Bramod ¥ Smmd, 2 G3410-60122 SRS 4 1
Addh!ér!ii Parts may be requlred [ram englneer’s stesk:. T
X axig drve belt 5410047500 SPS3 -
2 axis drive bt £4100474500 EFS3 -
Peristaltic purmp tubing, FUG SolvaFle 3 P
tridged, N0 P54 -
Consumed Parts Reference
{Purchased by customer, no! included as part of PM)
O Section Hot Applicable
e L Product ¢r Model# Quantity
Pan Deacription’ Pert Nember iwhore used . conaimed -
Pevis 3n AQL Hiued 2% Jineary 2022 .
Drgument Humser GEH1453075 Sags ol Agllel“

& Agiers: Techmbag4s.ine 2002

Metrological Center

i b wg aTER AL

SCIECO Services Company Limited
33/2 Moo 3, T Banpa, A Kaengkhai, Sarahun 18110

Telephone
Websile  www.scleco ce.th

+66 2 586 5792-4

Fax & +66 2 586 5109
E-Mail - calibrale@sca co th

Certificaic No. T220720

Certificate of Calibration

Equipment
Manufacturer
Model

Seriuk No.
Customer Code
ID No.

Customer

Castomer Location
Date of Receipt
Calibrated By

Approved By

i HEATING BLOCK

: Environmental Express

Fage

L ole

SC 196

i 6Y74CECW3285

: BKK_EL0054

Review av .. 5atiporn e
AFPROVED BY . I0TEEL f"””

NEXT GAL. DATE 7 iqo(.‘x‘:?_ .

+ T5306A3

t ALS Laboratory Growap {Thailand) Co, Ltd.

104 Phatthanakan 4¢, Phatthanakazn Rd., Khwaeng Phatthangkan,

Ktet Suan Luang, Bangkok 10250
t Acid Digestion Lab
+ 30 March 2022

: \Vut;hnrapon Sangtong (Tecknician )

Date of Issuc : 17 APR 3072

The uncerainties are for & confidence prabability of approximately 95%.

This Cortificale is issued In

e with the condltions of

{Suffar Naknakred (Site Calibration Manager )

granted by the Thal Labaratary Accreditation

Scheme which has zseessed Ihe measuremen| <apability of the laboratory and Hs LraceabiMy |o recognized nailonat

standards ang to the units of

reallzed ai the cor

1ot ba repeoduced other than In full except with the prior written spproval of tha Hetrological Cenler.

ponding nalional slandard fabaratery. This cartificate may

FALLAT HE 36655



Metrological Center Metrological Center

g’ﬁ% § SCt ECO Services Conpany Limiied g@@ SCIECO Services Campany Limitad
é‘é%é SR BAERS RATEALL 33/2 Moo 3, T.Banpa, A Keengkhoi, Saraburi 18110 S 32{2 Mao 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4  Fax ' +86 2 5086 5100 Telaphone : +66 2 586 5762-4  Fax : +66 2 588 5109
Websile : www.scieco.codh E-Mail : calibrate@@scg.co th Website : www.scieco,co.th E-Malt ; calibrate@scg.co.th
Certificate No. T22073¢ Page 2ol & Cerlificate No.  'T220730 Pags 3 of &

Catlbration Report Calibration Report

Equipmenl 1 HEATING BLOCK
Dzte of Callbration : T Aprii 2022
Envirsnment ¢ Temperature : 218233 °C

Line Voltage : 221.6-2263 ¥
Relative Humidity : 55-65 %RH

Candltion of this results of calibration @

This equipment was colibrated by insert nine standurd thermocouples type T into ils chamber |, the other one
siandard thenmocouples tvpe T wse for mnblent feniperatuse measurement . The culibration was done in seconding
1o WI-T20.

All daa show below were final values and the indtial data from customer request . The temperiture seale vsed
was based on 1T5-90 .

Referenes Standard Instrumnent

Tostumeny Modet Tnstnanent No. Certifieate No. Dug Dale
T TYPET TN2ZI-TN230 T210008 08 Junc 2022
T TYPET TNZ3-TN0 T210003 GF June 2022
DATA LOGGER  34970A THg T210008 08 Junz 2022

=

. This cenificate is trueeable 1o
Mativnal tnstitute of Mewrology | Thailand } theough Metologizal Canter | NSC-TISITIS 17025 CALIDRATION 0244 }
Condition of calibrated item : good
Equipment Description -
Tinse Constant 2 Hew __ 25 Mamst A_ 95T
Frash Air Dumper |:| Cpen DMin D Medium I:] Max.
D Close
Not Avardable

i

o

. Adjlstnent :
() without adjustnient X ) sfter adjustment

i

.

Approved By.

FRONT CONTROL,

Approved By, t

FML13 i08:30.08.87 ML 300857

Metrological Center Metrologica!l Center
8 SCI ECO Sarvicas Company Limitad SC1 ECO Services Campany Limited
@ﬁj %,‘%@w 3312 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110 Pl O o 3312 Moo 3, T.Banpa, A Keengkhol, Saraburi 18110
Talgphene : +66 2 586 5792-4  Fax : +66 2 586 5108 Telephane . +66 2 5B6 5702-4  Fax : +86 2 G686 5109
Website : www.scieco.co.th E-Mait - calibratef@scg.co lh Websita . wwav.scisco codh E-Mail ; calibrate@scg.co.th
Certificate No.  T220738 Pape  dof & Certlfienle No.  T220730 Page  Sof 6

P H B g - N .
Measurement Resulés Ccilbfdtﬁﬁﬂ F{G‘poﬁ Messurcment Resalts CBEEOE"-::?EOF: Repoﬁ

Calihratfon Paint Avernge Slundsrd Reading at cach postiivn (i3] Calibration Polnt Averape Standard Reading sl each position ('C )

R1 Halel-lHolka} TNIZ TN222 TN TN213 TNI2S TNI2G6 R1 1alel-HokeG; TN22| TR TNILY TN TNI2E TN2IE
CAL FOINT Bax 160 9182 G365 92,20 9436 8536 CALFOINT Max 104.47 104.65 10479 103.3% 105.47 10846
9 Min BT 0126 5151 D166 5182 937 185 Min 115 10427 104.45 104.98 18 14 10828
Avrsgz 333 $154 0178 9353 9441 4303 Avtrage M3t 104.46 HH.62 10515 10831 10333

2 Mole7-Tok12| TN227 TN2IG TN129 TR0 TR TN 2 Hole7-Holet2{ TN22T TN TN TN TN THII2
Max 9439 9479 94.63 9434 w42 $5.00 Mar 10358 10573 i0s 65 10844 195 97 165,07

Min 04,03 5428 94 04 9397 5426 B3 Min 108 33 10543 o838 108 52 103 64 10543

Avarsgs $4.32 94.52 9436 94.26 94.34 4412 Average 10842 i03 58 1G5.50 10842 108 82 105.9%

W3 Hodel3-Hakeld]  TN233 TR TN TN 34 TNI? TNIM RI Hofeld-MMoleid] THIAZ TN ‘TN23S THLM THN237 TNV
Max 9301 9444 w478 9454 5565 5173 Han 106 14 106.08 103 £ 10608 103.8¢ 105.47

Min 0446 9158 #4206 9425 w43 9495 Min 10528 1CS B 163 5% 1C13] 16353 10584

Averape 2K 9434 9143 9436 .78 5448 Averagz 10500 16484 108 6% HS 91 16367 19378

14 1ofel -1lale2d| TH23Y TN TR TN222 TNLE NI Rd Nokel%-fole24] TH239 TNMD TR22 TR TNI13 THIH
M o159 G483 9571 9585 [EA] 5510 Mas 108 g6 163 €9 104.45 164.51 164.28 10424

Min 3 %426 5831 5861 9531 15,43 Miss L8 51 J63.31 104,27 10433 i01.12 10461

Average 2461 .84 95EY 97313 9362 5597 Average 108 74 10548 164,35 10243 10420 104,69

RS 1dole25-Holedd| TN22S TN2I8 ThXY Tvig TN TN2ID RS [Tale25-1101:30] TNIIS TH2G TR TNIR TN TN
M 428 9539 96.31 9534 G019 0808 Man 10454 1.9 10497 10508 10468 04 62

Min J501 Y610 o.02 9630 9355 B M 16577 14 75 1476 10450 .51 104 4y

Averge 26 14 <524 5630 2637 5404 95,54 Average 165 8% iak] 10456 10453 10440 104,53
RG 1laied1-Hoke3s] TN23E TN232 Th233 TN TN TRIG Nt Loledl-Neleds] Tl TR TR Tl T8 TN236
Afay 5654 5097 91,63 9643 2531 536 Mav 108 44 £08 43 105 61 ['ED 104 8¢ 10447

Min 4.5 G683 kil 56,08 9588 9543 Min 105.2¢ £G8 37 105+ 10476 1064 £6 10425

Avctags o4 5.3 55357 524 .16 p3EL Averege 18836 i6s.36 165.51 L0455 10575 10433
L7 11aled7-Holed2|  TR2IT Tz TiNzig TR TR TN222 N? Holed7-1loled2|  TNII? TN3 TNIYH TN4G TNIIL TN222
Man 9546 <413 o518 £5.00 45595 9103 Mas 16517 it T 104 59 164,31 105.22 105 33

Mits 9 |y 9354 9583 9572 $5.64 5676 Bir: 105,50 16453 104 4t 104 3% 19568 10537

Average o630 2889 4600 9549 9589 0153 Aver 105,05 16342 164 52 10443 10513 14545

R Vated2-Foledhf  TN223 THIZ4 THNI2A TR TNILY ‘INZLE RY 3olead-llotedn! THIZ¥ TNZM TNIIS kntiid Th21T TNR2K
B 56.91 5,58 6.13 .13 9534 Y. 1% Mus 105 6t 105.45 10349 10477 104 ¥ F25.0Y

Min 458 5.2 9530 9367 400 wSEY Wi 105 44 10824 104 67 104.60 10470 £04 85

Average %73 2530 9550 56,03 45 1§ .01 Avermge 105 53 158 37 103.0t 104.69 10439 [T

Approved By. i; Approved By. ﬁl?

EME VIR u08. 87



Meirclogical Center
8CI ECQ Sarvicas Company Limited
3372 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Telaphone : +66 2 586 §792-4  Fax : +66 2 586 5108
E-Mail : calibrate@seg.co.lh

CLUNT BALNE ATTLLLY

Websile : www.scieco.co.th

Certificate No. T220730 Page 5 of &

Calibration Repori

Measurement Results:

HEATING DLOCK Temprrature Déurlborlon

Reading (¢ )
soting ('C) Siability (£°C) Uncertainty (£ 3
Min, Max Average
il 2.0, §004 (LA 0.2¢ @8
1050 1050, 1054 1054 .2n (Y]

* The quoted unzrrtualy sachuds * utifoaity *
The eslibraticn rasult apply oaly the sbove caliprated iten
The rerult of test was flumd azcurate as thwn an date and place of test anly

The reprted expandsd uncentainty is bacsd o0 3 sumdnd uneesainty muliplicd by a coverags faztor & which fora t-¢istributian. providieg

Approved Dy, [t-

2 leved of confidemce af approkimarcly 95 %

FAf-L13 10%30.08.57

Metrological Center
S5C! ECO Services Company Limited
3372 Moo 3, T.Banpa, AKzangkho!, Saraburi 18110, Thaitang,

@/SCG

HEC-NELTH 41028
CALIZRATION 0244

Metrological Center
SCI ECO Services Company Limited

@ | SCG 33/2 Meo 3, T.Banpa, AKaengkhol, Sarabud 18119, Thalland,

Sarsburi Tel: +66 3627 3096 Fax : +66 3627 3100
Bangkok Tel : +658 9205 6851 , +660 8247 2360

Websile | www.stleco.m1h E-Mail : c@librate@@scg.colh

HSC.TISLTIS 4708
CALIBRATION 0144

Certificate No. T221644 Page § of 4

Certificate of Calibration

Equipment ¢ Chamber { Cold Reom )
Manufacturer KOLDTECH
Model : KM 320 REVIEW BY
APPROVED BY Z'L‘ 'A‘L"
Serial No. ; TDN-1012061/05
e nexroa, oare 2ei12fay
Customer Code 1 BKK_EN0167
1D No. : T2463A3
Customer : ALS Laboratory Group {Thailand) Co.,Ltd.

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

Custemer Location : Environmental Laboratory

Date of Receipt 27 June 2022

Colibrated By

Sujjar Naknakred ( Site Calibration Manager )
Appraved By : / Boonchai Suriyaweng (Site Calibration Manager)

Date of Issue H _”iﬂLi'.“EL

The uncertainties are for a confidence prokability of approximately $5%.

This Certificale Is issuad In d with 1he of granted by lhe Thai Labsratory Accreditatlon
Scheme which hat assessed Lhe mpasuremenl capakbllity of the laboratory and #ts traceabillty to recognlied national
standards and te the unis of realized at the ¢ing nalenal standard labortory. This cerilficate may

not be reproduced othaz than in full excepl with the prier wrtian appeeval of Lhe Matrolegicat Ganter.

FACLI4 117010264

Metrological Center
SCi ECO Services Company Limited
3312 Moo 3, T.Banpa, A.Kaengkhol, Sarzburi 18110, Thakand,

@ISCG

HEC-TISIIS V702t
CAUERATICN 0244

Certificate No. T221644 PageZ of 4

Calibration Report

Equipment + Chomber { Cold Room )
Date of Calibration + 30 June- 1 July 2022
Envlronment : Temperature : 189237 °C

Line Yoltage : 222.9-2265 ¥
Relative Humidity : 55-65 %RH

Condition of this results of calibration ¢
1. This equipment was calibrated by insent nine swndard thermocouples type T inta ils chamber , the other one
slanderd thermocouples type T use for ambicnt . The calib was dene in according.
1o WI-T20 { besed on ASTM E145-9d ( Reapproved 2001) and AS2853-1986 ).
All data show below were final values and the initinl duta from customer request . The lemperatare seale wsed
wai based on ITS - 50,
2. Reference Stendard Insirument :

Insirument Model Instrument No. Certificate No. Due Date
TC TYFPET THIGL-TN170 Tz10009 30 July 2022
TC TYPET THI7L-TN180 T210009 30 July 2022
DATALOGGER 34970 Ti4g T210009 30 July 2022

3. This cenificate is traceable to =
National Instindte of Metrology { Thailand ) thiough Mewalogical Center ( HSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of catibrated itemn : good

Equipment Deseriplion :
Time Conslant 3 Hour - _Mime a__3 °c
Fresh AirDamper [_JOpen [ [Min [ ] Medhm [ ] Mex
Close
[X]Nat Available

5. Adjustnent ;

() without adjustment ( X ) afler adjusument

Appraved By._.M____

FM-L13 11 215.05-63

Certificate No, T221644 Pape 3 of 4

Calibration Report

15F
|
104 | i
! A T I 3A
] B
ToiA P
P
§F, Y 4 i
7 L s
: L
134 % S 9A 12F,
H R FRT
----- - 3 144
s Sl 1
. IF5 iC

~
A

24le !

168 e A
Cax Centre, F=CentreofFace, A=Comer, E=CenltreofEdge

IC = TNIGL 1UF = THNINt
ZA = TNIGZ 12F = THNI7Z
3A = TNIG3 134 = TNIT3
4F = TNiG4 A = TNIJ
5A = TNI6S 15F » TNI75
GA = TNIGE 16E = TN176
IF = CTINLG?
BF = TNIGE
94 = TNIGI
0A = TNITO

Approved By.

FMA 15 117415-05-62



@ l SCG Metrological Center

8C1 ECO Servicas Company Limited

332 Moo 3, T.Banpa, A Xaengkhoi, Saraburi 18110, Thafland. A

Certificate No. T221644 Page 4 of 4

Calibration Report

Measurement Result

Average Standard Readlng rt each postion ['C)

Calibration Point TNI61 | EM162 § TNLGY | THISA | TNI16S | THLSE | TNICY | TMIGE | TNI63 TNITO

3 27t 2.82 375 | B9 | 295 | 368 | 102 296 | 03 3 283

TNEI) L FNIT2 | TRIT3H| TNTH ) TNI75 TNLYE

2.57 362 | 289 § 304 3 297 | 333

Chambger { Cold Roem ) Temperature Distefbution
Reading (°C) Coversge
Setting {°C°) Average (C) | Stability {£°C) | Unlformity ('C)]  Uneectalnty &'}
Mia, Max Average Fattor k&
30 29,40 32 259 104 130 1.66 200

* The quoted uneertningy exclude " uniforsiny *

The calibrtion resull apply orly the above calibmared item.

The rezult of test wis Tound accurate os shown on date and place of test only.

The reported expanded uncensinty is based o & standard uncerainty multiplied by 3 coverage factae & which for a 1-distribution, providing
& devel of toafidence of approximately 95 54 .

Approved By

FM-LES 11 7/15-05-63
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Certificate of System Qualification

GGC-00 + GCMS-00Q Leo

System ID: GHAG i

Orgarization Nama: ALS Lotarstory Group {Thaifand) Co , Lid

Organizplion Location, 104 Patihanakamn 40, Patthanaharn R, IKwang Sunn Lunng, Khet Sugn Luang, Bangiak 10250
Catp. Movember 23, 2024 1.12.35 PH

EDP Name' Apy . Agi

EQP Ravision: GG 02.52, GCHA5.02.51

Queryd] Qualificatian Status: Pass

DS Lagon Verifisstion - GG
Logan, Ranlhowadse Sembosn

Dwerall OB Logon Verification - GE Test Status
Pasa

Syslem tospection and Banic Salety st Operation
Nomar 7630

Selpoint Status: Pazs

Ovorall Systen tnspection and Basie Safely snd Oparation Tesl Status
Pasg

intet Prossure Accuraty

Rama: o)
Front Aasdl

Satpsint Statug: Paas

Selpoint Actual
Infe! Pressure: 250 psi 249 pai
Arzuracy. a1 gl
Agitant Recomeended: RLEE 3
Datet Hovember 23 2021 112 35 P14
SystemiD: GM-10

Pege 1715

Oty FROBO

fg@gﬁmm?;@&%&m&:%ﬁ

.{Cj REVISW BY .A\ﬂ.f.».\l‘.?,‘@?,‘.@f‘ Q?f.}’d";
*Z{g ARPROVED f¥ () ':.’.‘C:’t mu S\S
l{, HEXTEN. DATE . udwiy 1 7

N ARCHEMICA “2(

3
7 Y]
’éé Certificate of Calibration %j)‘

D ICS-2100; Anion (ID#458) 66{
gfjj This certifieate is to verify that Instrument below are ealibrated g
Z@) by Archemica Lab Ce., Lid, ‘(j)i
Y §

é’% IC5-2100 S/N: 11080010 ?‘@-3

AS-HV 5/M: 5050A23120

" DBIER
TR

g,

SN2 A
'QK-:»

For @
ALS Laboratory Group (Thailand) Co., Lid, ?;
; /2

%\E Operator Signature: Hithoen, Date: Jan 31, 2023 )§
{(b‘ [#Ar.Nutdanal Laskhwin) _(5}-
fg Appticatlon Chemist ,;)3
‘f.:é .

Py

I rdoreny
e
¢
f

&

INURSEDS S NESoR i s e 7 i)

© 2021 by Aglient Technsiogies Aghieat CrossLeh Compliancs Servipes
i
Overall tnkot Pressure Acturacy Tost Siatug

Poss

GL Dven Tvmnn‘ld(u«‘u Accuraty

Hame: 7860

Setpoint Statun: Pazs
Zong: o
SelpaintActual
Temperatura: 2308 298 G
Accunacy 02 e
Agilent Rocommended = 50 % snipaind In K {50 ‘Co} ¢
<= 10 % selpelnt In K { 50 ey
Satpoint Btatus: Pang
Zona Oven
SetpointiAciual
Temparature: 1000 )] ]
Ascuracy. 4z “c
Aqitent Recommended: e B setpoinlin K { =37 c o)
% selpointin K 37 ‘c o)
Ovarst GC Oven Tamporaturs Accuracy Teat Stalus
Pasg
0C Oven Tempotature Stabitity
Hamg: 7r90
Sotpolnt Status: Pacs
SerpsinyAverags
Temperature: 5000 97333 ¢
Slaiity ot c
Agitent Rocammendod <= 05
Qvarali GE Ovan Temporatura Stabiilty Test Siatus
Pazz
Dsto: Havemoer 72, FE21 1 12.35 FM
Sypigm I0: Gug
Fage 2745
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Tune EI

Tastod Cominationl Fronl MME 1 Extamat T

Name: {7em00 ]
Seipaint Status: [Pan j
P ]

Setpolut Siatus: IPu: I
Filament: B

Ovarell Tuna El Tost Stalus
p -
|Fass

Scautlng Run

Testad Combinatont Front FAMI 1 Extymat I

’ Injection Tower

Hame: o l
Sourow:

Sotpoint Status; |complatec ;

Injaction Vduma an Cofumn: |_1<0 ‘j uL

Ovorall Seoting Run Satus
fGam,

Instrement Delection Limit

Tested Combinatiant Frome MM ! Exjernat

©2021 by Agilant Technologies

Instrument Details

Purpose

Tris seclon describas tho as found sysiem configuralion,

Datalis

System
System 1D
Meonutacturer
Narng
Flgw Bata Input
Temperature Dala Inpul

Testod Conbinaton!
lnjection Tachnigue

falet

Dottctor

LTM Includad?
Sampler 1

Manufaclurer

Type

Hama

Mcdel Mumber

Serial Number

Firmwara Rovision

GM-19

Agient Technolo(ies
7300

Manual Data

Wanual Oata or Gther Dala Logging

Injection Tower
Fronl
Extainal

No

Agilent Tachnokagios
Injoatian Towsr
TEAIN

G4513A
CH1B15G003

A11.03

Injection Tower
Mame: l?bﬂ!-ﬁ "
Source: {E1 - Barator |
Dats: Novembaer 23,2021 1:32:35 ML
Systm ID; GG
Pagad/15

AgHant CroteLab Compliance Services

Usago Sampla Injection
Location Front
Syringo Velume (UL} 10

Datw! Nerwerribat 23. 2021 1 12.35 PA

ByslemiD: GM-10

Page 5115

22021 by Agllent Technologlrs

Aglant CrosaLab Compliznce Garvicas

Sotpoln Status: ﬁns i
Irfection Vohime on Columm: 1.9 ul
Area Retenton Thro
Wirimum RS0: 5.12 " 0,05 %
Agent Recommended: = [12.00 i ca 11.00 } .
Status: Pass J Fass '
[
Inatrument Betection Limlt 194800 i
Aglisnt Recommonded: <= |4.02800
Bietus Fass
Cvaratl lanrument Betaction Limit Tast Status
lPus J
Mass Raiko Precision
“Tostad Cambination] Fronl MM 7 Extgmal Ta o
Hame:
Source:
Setpalnt S-tﬂl;'l: ) _.: .'
Injeclion Vohima an Column: 18 u
Ama Mass Maza Ratle
Abundanca's
RS 407 % s »
Agllont Razommendba: < [6.00 1 T[s,uo—‘_L_q
Paws Pass i
e
Qworall Mass Relio Pracitlon Tast Stalus
Pazs
Pale; Havembar 29, 2021 11235 PR
Syslem ID: GM1D
Paged /13
© 2021 by Aghent Teshnalogles Agliant CrosaLab Compllance Services
Sampler 2
Mararfagiuros Agitont Technalogies
Type Tray
Namo TE03A
Modal Mumber GA514A
Sorial Numbor CH18170137
Firmwara Rovision Ad1.03
Vial Heater Nol Inslatod
Hainirame 1
Hanmsfaciurar Aditart Technokpies
Hama 7650
Hodal Mumber GH42B
Setiat Numbet CH1B 5080
Firmwarp Revision 8.02.05
Ovan Type Standard
Inlot 1
Manufacturer Aqitent Tachnologies
Name 7620
Type MM
Location Front
Carrier Gas Helium
Control Typo Elecvonic Prossure Contral (EPC)
Purgod iniel Yos
Datecior 1

Manufacturer

Agitont Techhakgiss

Narmo Mass Spacuomaier
Typa Mass Spocuomeler
Location Entormal

Data: Hovembar 23, 20211 12:35 P

Syslem ID: GM1D

Page6i1s
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Mass Spactramater 1

Aplient Crorslab Compliance Sorvi

Hanudacturer Agilent Tachnotogies
Typo TQ
Hame 70000
Sorial Rumber US16256108
Firmware Revisian G.7000.085A
High Vacuum System Turbo Purig
Seoutng Run Standard OFN Std
MS El Soures 1
Mamufacturer Agilent Technokog:es
Sourca Type El - Extraclor
Number of filaments z
Date Hovember 23, 202% 112 35 PR
Syslem |00 G119
Fage ¥ /15
©2021 by Agilent Technalogies Apitent Crosalab Compliance Servces
Unee Hnna: forw st channarang Syetam L GUL1Y
Hontayma: ABBKKWKI Pt Date: Hoverier 25, 021 1.17:93 M
ALS_GMI0 Tranmactionlag ¢
Tiews Trneaction  Aeivby Opllonad Informaion
Baste Partarmad
Sovember 23, 2021 Audt BasusaGremed  Gotkm [
AR5 AU
Hoverher 23, 2621 oo Canfuation Sensien Rt
AN
overmber 23, 2021 At dtersng Usetia FroidBrgnanr ang
XI5 AN T8 101 HUE B VK
e
Homher 7, 3574 Ao Carleated Sty EQP datats b peorary
V6.LL:2F AN Tzt (Ot}
Fi patc
PreesP e GnCanta.a
iU S O 32 k)
EQF File Hams
%62 82 035} £QP Hams:
[AgreniRecompanded;
EQR detais for yphansind
Imhnizee [GaMh
i po
[Pratassi® ath G TRt
Wietens 2 S1AEM E2 L
ar} EQP Fla Mama:
[Eectat2 51 eg), £
Hars:
gentlecmmmentsd]
Naveribe: 39, J821 £t Contguraton  Seasion tana
0TI AN
Nestrebe 23, 721 3 Cobgeaien S rae
213 AN
Hceres 23, 7021 S Setzn oo
2182 A
Hasc e 23, 071 s Eaecnon CattegmVatsaten G6 Mo
102154 A4 Buaitasve tast
NevaTew 23, 2621 Ena Ennmon €E3logaventcaten G0 a1
16840 AR Gusitatve test
Fage 11
Data: November 23, 20311 1235 PR
System p: GM 10
Page G414
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Electronic Signature

Purpose

This signatura page was treated and published because the ACE sign-oft acticn was exacuted, which is valid for the entite docmment,
tnchuding altachments. The ACE sign-off |5 an alaslonic signaturs that requires twa distinct i uniquo

and porsonal password. The Agilent raprosentative who has deliverad this servico underslands the meaning and legal states of an
eletironic signatura. As a trainad offidal operaler, tha Agilen! representative has a unique password and logan to accass ACE and
elactronicalty sigh this document (Other e-signatures can be applicd to this decument using a Document Content Management of ofher
suilable mathod definad in your dala access and conlol procedines )

Dalalls

Fuli Nama of Signer: Jaruwat Channerong
Logged On User Name: jaruwdl.channarang(@egient.com
Signalure Creatian [ata; Hovember 23, 2021

Reason for Sigralura: E£xocuted protoeol and published this srginal varsion of documant

Regulalory Dizclalmar

This dacument pravides a protoect Lo vardy and recond insirument configuraivn and evidenca af proper bporation. it has heen preparnd from our
interpeistion of applicable reguiatons 5 well 65 INCUSTY batt pracices. The datumient Iy desigrad 1o provide an imporlant compapent of A Complete
compliance package. Vatidaton depends up ¥ facioes sad ute of th

o5 ngt assure Agitent ies makes no
FFCMisss OF fopresantationa as 15 its sufficency ks By spocific mgelatory pragram.

Warrenty

Aglam ies Hiakes o y of sny Kind 13 this materar

A o Bt 1] Emited te, the impliad ‘a5 of merchantabiity and Sisess far
a paricuiar purpase Agient Technolagios shatl nat be tiahiz lor emars ponizine herein or for damages in Kon with the
futtishing, perfasmante, of ygn of this material

Bate: Novembar 23, 2021 112 35 P10
Syatens 1D Ghi-10
Pagedil 15
2021 by Aglient Technoloples Agltant Crosslab Compllanea Sorvices
Unar Haona: fanvmats haereen Bymem i G0
Hostname: ALBKIWKRSE Piied Dete: Horrmmmbes 23, 2035 1 1232 P
ALE_GMIS Trameestionlog
Thme Transaction Activiy Type ol Tranasclian Cpthoral Erfaceation
St Parturmact
Movember 23, 1271 Slat Erecutan Eyatem inzrestst wd Bosis Hana
W42 AM Satety ond Dparatan - 1LY -
Quiizative Yo - Ho tetpsint
asociates
Hovemaer 23, 274 tnd Erecass Syttt taspestion Wt Baso R Count 1
12854 AM Salaty ond Operatan - TLE:
Quarzatiy San - Ho petscine
asscians
Haovermber 23, 2221 Sisd Cro=inn InE Presyors Azriracy - Front Hzas
157055 Ak .- P Conraedinel
850w Loex12psl
Henrmeriar 33, 7024 tnd Cracarcn Init Presturs Ascuraey - Brent ftt Boant: 1
watan At MM Pressure Contated Inist
57800 Lote 2 pn
Novamsar 33, 2021 St o 6 Ovan Tarporiutn Hionn
wares A Aceuracy - 185 - Tempusatara
Over §2BYE L 3a 10
AMD 210 pelpatin K
Tervaeetnt 73, 2524 Aot £ GC DverTemparaime Mo Gsta Exiy
1227 z0A8 Asturuy TEEY: - Yewseiaiite
Oven - B 206°C L w10
AT ex £ % setpe in
Hcatied 73 N End Ezacwicn GC Oven Tempersiue AmCewd 1
122731 AW Aseuracy - TESS: - Tampwietum
Oren 5.206°C L1t
AND = B0 selpoint in K
Hvembor 73, 221 s Exscution € Do Tevserzions e
1527 3340 Astarsty 7050 - Tempereiite
Oven E1CDGE | 22-18
2D 2 16 % semn nk
rizmrtet 73, K2 At bata SC Qven Temparatire Maraa! Data £y
137 44 AN Aeswe B Tempmonce
Guen 5 1IGT L1z
AHD €16 % sotpoint m K
Page 217
Date: Pogvemtor 23 2021 112 35 PR
System H: g

Pago 10116
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Usar Hams; fannual chanrarnag. Syetem 14 GUTD
Houtnsine: ASBKKSIALSS Frird Gate: flovembar ¥ 2021 14238 5K
ALB_GU{E Franmaction jog 1
Thea Trracton Aty Typs of Tranasction Opteral infarmation
Sute Parfocmed

Howerrver 23, 2621 Era Ereeuion CC Ovan Tempersa RenCoum: 1
WIS AN Aotz - THRG, - Tamperature

Oven 5 1006'C L ve et

A3 €5 1.6 % setpindin H
Fpnambar 23, 2641 Sun Eracricn G Gven Temearaure Sasitty Hona
DT8IEAM 74302 Tamparasire : Oven +

5 1006°C /i 50 0.5°C
Hommbet 23, 26210 sur Eamcatizn O Ovan Tomgaratirs Sty Hone
D324 AU 856 Tomparatars . Oven <

5 105°C L 1 B8T
Hzvembaray, 2021 sun Exetsion G Oven Tampmaiots SUbiTy Tose
103820 AN ~ T0BG ~ Temparatire : Oven .

5 H000°T - L e 04T
Hopmbar 23 2521 San Esessrion O Gvan Temparaturs Statizy Mone
DT A 850 - Torcaratey: Dvan -

& WALC-L s
Havember 23 2020 Mt ora QT Gvan Tarrparconn Manust ata £riry
103500 ANt < 650 - Tumasrasrs : Ovn s

S 1004°C L K 05T
Pcamtar 23 2921 £ Enitation i Grvan Temsaratws Satiey Fon Caut
103923 A - 1650 - Tervpbtatin : Onin

S AALE L eET
Neoramber 23, 2621 E Esncncn Tuw €1 70000 T+ Sowren:  Hore
165 AN Fi o Extacsot Fames |

Wantizing - M3 yetpokis

mszead]
Pemiar 23, 2921 End Exesnon Ty BF - 7000 TEx . Saren: » Fun Caurts 1
10:61 70 AN El+ Eracar Fitamacs |

([Dhaabttod - B3 LEpaivts

msosiated]

P37

frat Havember 23, 2021 11225 PW
Syatem iD: GM- 10

Page 11715
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Uaas Nams; Jansmalchannsrong Syenem i, Gh-v
Hontrama: ASAHNWXE Prird Dats: Hevernbae 23, 2021 1:12:38 Pl
AL G 10 Fransacton log §
Tramschoh  ActhvEy Tres of Trmaction Opuoml Informatien
Suls Performed
Horsmibar 73, 2571 Sur Erenuen. Tna - 16000 T - Sourea. » Hom
104513 AM E) - Extratiat Frarredt 2
{Quatiatve s Ho eigonts
sctieads
Hoveraber 73, W21 find Eveairion Tuns B + 70000 TQ: - Sowrce: « Rum Cawnt |
1AM AM £ Exvasr Figmar 2
|Guahtavd - H btpEnES
miasiad)
Howarezer 23, 2021 Sun ey Sccusng Rane becian Taawr, Hane
1242 62 KM Frent ML 1Q: - Sawta: - 1+
Extragior. Partal BOMS
System Prapaesion
Homsreser 33,3074 Aust Daa Szousng Buas bjecton Tower, Cataliet Ph
164420 AM Frontbbi, T0;. Sovwee:- Bl DidansHunta AGSIS T date
Exain Panel GCHE WFn 0262158, 001D
Sytinm Brephrinin
Nemamear 23, 7521 tra Erecion Saau Run- Iacson Tawes, Run Gauer 1
104310 A% Frontbw, 1 Seurce €1
Extraciar- Part of GCMS.
Synam Preparaten
Kaambar 2, 721 sua Evecuton Insrumat DetectionLimt = iche
D455 AN Ininctian Yo, Frant heve, T0x
- Sawew: -l «Erazie - RSO
L A <= 12.00% - RSOL
{RAL Fima) <m0
Mezvernier 21, 721 At bt lagbrurrant Dul k00 Limit - DEslesPRY
104537 AM Injecson Towsr, Front KO, TQ: D/MansHmter GEMS N idste
+ Bowrca, - £l - Exvacser - RS0 Wp'hatOGRIZIEL 031D
LAreap <= 1268% - RS0 L
{RIL Tima) <2 1.60%
RecAmtar 23, 7521 Auat brs ioramam DetectenLms - D faa Pah.
10:45:37 AW Injrtaan Fower, From MM, 10; DAAULIEAMAGIME s
Bowes: - B - Erractsr - RED AenfOQ207 1D, 04D
L GAreaf == 1208% - RSDL
L, Tera. <2 1.00%
Fon 417

Usas Hame: fpnwss shannacong Srvtam ki GRLAE

Houtrtbmra A SGKNVIATIS Pt Date: Novbnber 23, 2021 901203 i

ALY_CU (3 Tannacan g s

Tima Trnscton  Aahy Typa of Tranasction Optienat Informaion

Sute Parformad

N 23, 2921 A Quca tvtnumant Detastion LirA+  DataFies Pty

4225 AN Inieczen Towns, Front MAG, G DAMastHunterGOMM idate
- Seurea: -EN - Evavat +RSD WAguearDOEHHIL 068D
L (Ama) <v 1200% - RIOL
(Rt Tuma]: < 1,204

Novemze 23, %21 Audt Daé Ingvamer DeinctionLind . Dot Gun Pty

14539 A0 injsuen Tausr, Frart MM, 70 DAMasstunte \GCUS data
+ Sowce: - ) - Exraciar - R5D Wkt QQRINGL DOED
1 phraay <o 1200% REOL
{Rat Teme: 40 1.00%

Nttt 70, 2621 At Data insyuman Derca Lira - Dabas Py

1048 3 AM injecsan Tawsr, Fort MM, T0: DAMSUIANRGLUS At
 Bawes: - [F - Ecracior - RSO Vg OOTGIINSL 007.0
LIATE <2 42604 - RSOL
{Rat Tone) <3 100%

Fiovamear ). 2624 Ay Dns Invzamane Dezecian Ums. Diea s Py

104539 A Ingezzan Tomt, F1o0 AL TG DMatHIARGEHS datn
~ Bawoe:~ [+ Ecyoctst - S0 SAp#AROOI0ZINL Q0RO
L A o 1200% - RSB L,
(RaL Thrd): 2 148%

Haovembar 73 221 A3 Des Iyt Gutecion tint. Dita fine Pt

104535 AN Ininczan Tower, Froes Mub, T0; DdassHantaeGakS: fisia
« Sawes, - £ Ectracor RSO ARAank OIOHADL, 0050
| hrea) <% 12000 RSO L
(ReL Frmal: cm £

Hovarar 33, 7521 en Data bstrument Detwcton Linti-  Catates Path

Wed337 AN Inmeion Towsr, Frost MYS, TO: (-3estunter SCHS s
« Sowrea: « E1- Exveciar-RSD AFnrOQ202MOL G100
L iarea <= 12.00% - RSA L
[ReL Tima): <% 1.66%

Hovarer 23, 2521 Augn buen e Detlecticn L+ Datataes Pats

104833 AM Injection Towsr, Frant M, TO. D 3MankHuvier GCMS| s
- Bource; - E)- Ervpemr - RUD WgeabQORIIOL G1E0
1 phreay. os 12.00% - RED L
IRWL Timw): %% 1.00%

Pre5t?

figvembor 23, 021 11238 B
GhL3D

Poge 13715

Movember 23, 2021 11235 F)

610
Paga 12415
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User Hame: jamemstshannaromy Sretem id: GH10

Hpstnama: AMAKHWX 283 Prird Drda: Nowemiree 73, 2021 1:12,38 it

ALS_GH10 Transnctionlog |

Tima Tmaction ARy Fypa ot Traraaction Optronal towrmution

Slte Perfermad

Hovariont 23, 2621 [ ™ e Oateetzn Lint-  Datatan Pans

1453 AN Injectan Fowet, Frort MM TO- DoktaliHan -GOS3t
~Bouge:. £l Crradior RS WAFenfO02021u08 D120
Lihmaf < 1280% -REOL
(et Tane): €2 1,005

Hevmee 23, 2629 Crecumsn e Drsonlin.  FanCowd ¢

0ABS0 A Tjmczan Tower, Fram M, T6:

+ Sowrca: - El - Cetracior - RED
LAraaf <2 12005 - RSGL
(Rt Trmaf: == 1.00%

Hovarbar 23, 2671 Sn Crenuion Mass sty Pracisicn - Inacsan Hana

10ATLIAM Tawer, Frant M, Ta:
Sawce. b1+ Caubesss L (RSO)
v 500%

Hormmant 13,7621 A Data Mass Fass Brocsica - INacten Own fies Faen

AGAT23AM Tower, From MW, TO: - DaMe s Har s NOCHMSITdI
Sowen: Ef - Ervacior -L (RS0} WankODTOZIMRE 0010
o 506%

Moverzer 33, 2021 At Data Mass Ren Pracaion . Inaction Dietatiun Path:

WAL25AM Tower, Fromiie, TQ: - CoRHAIGOMS e
Bowca: £ Evactor. L (HSDN WEHAROMICIMAR, 020
= §00Y

Hovermaar 73, 7021 At Dus Mass Rat Pracetien - rjwcton Datation P

AT AN Towet, Frond MM, TO: - DHk b Harid MGCMSI T2t
Sowea: £i- Ervactor L (RGO} WienfOTIGUMAR 0030
= 5005

Hevembar 13, 3024 At oes Myt Reto Pracivkn - INuccon Oataties Pach:

S0ARZLAM Towet, From sy, T0: - DAays i PGCME ity
Sowck: £+ Eevactor - L RIOK AF#NOAICLUMRE £04 0
- 5.00%

Hovembat 23, 202 At LI Mris Rino Brecition - Fecscn Oatatios Patn.

10:41-22 AN Towset, Front KM, 1O - DM M LGOS Tt
Sowca: £l - Epactar- L R50) WalentOII0IMAE 1050
- souh

FageBIT
November 23, 2021 11235 Ph
GM-1
Page 14115
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User Hams: arsvest shannareng Syatam 18 GaAY Certificate of System Qualification
Hoelname: ASBKIHIXZIE Print Date: Howembott 23, 2028 1:42:38 PR
GC-0Q + GCMS-0Q
ALS_GAE1S Tranusctlen log :
Tima Teanaaction  Aethviy Typa of Tranesction Oplens Infermation Systemn 1D: GM-10
3mte Fertormad
budntling Omanization Name: ALS Laberatory Greup (Thellang} Co., Ltd.
toveriber 23. 2621 At Seta Wias Rt Pousivion Iiostion Drinbis Pacs
AT AN Trwrr, From Mul, T8~ Drttarshntar G EMS ndat QOrganizaon Location: 104 Pathxnakern 40, Petthenskarmn Rd., Kwang Suan Luang. Khet Suan Luang, Bangkak 10250
Sturct. BF Extmeiss - LIRSDY: Maisnt OGZRIHRP $05.0
P
Date: Hay 25, 2023 110507 AM
Nevemer 23, K21 Ena Eresuman M Rt Prosision fuon Coont - 1
1 ABER Al aver. Frant Wi, T0: + EOP Hame: Agi » Agi
S L EQP Revighon. GC.02.52, GCMS 0251
ifieation Status: B;
Hovermzer 73, 2021 End DrehEsaton Eeygien 0 Dvorzl Quaificabin Stetus R
1CAEDT A
Movertet 23, 221 sk Reporing Sassisn Han €05 Logon Veritication - GC
A0ARDT AM "~
Logon: SESSIONNAME
Haverzer 73 2021 At Asglinsed Sansiza Hane
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