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High Yolume Air

Sampter Calibration Worksheet

Projoct Shle: Gulf 783 Co. Ltd, Barometric Pressure {mm3g) : 756
Calibrate Location Teauuihugadnd Temperatere {*C] Kl
Callbrate Pate s 23-Hov-23 High Volume 1D 5 RYG,FS0180
CalibratianSheet Ho.t C-231123-RYG FS0180 High Volume Model : TE:5170D
Calibrator ID: AYG F30205 High Volume S/H: 1328
Calibracor Model £ TE-5028A Calibrater Slope : 1.50755
Calibrator 5/N: 1165 Calibrator Intercept : -0.02043
Test Na. Delia H:0 Qea Iz Chart Linear Regression
(insh) *fmin) 1CFM)
! 29 11376 42 Stope 369045
2 35 L7 46 Intercept 21669
3 o L8325 30 |Correluation Costticient 09972
4 4% 14275 54
5 L33 15590 5B
HerMy
(=% .
|
|
|
y= 18505 - 2.1667;
i
!
i
|
:
|
i
0o !
ag as 10 15 20
Qstd {mafmin)
Calibrated by Appeoved by -
{ MrAnurak Tongkhajonsakda ) (M Happeng lunmirpan}
Field Scientist{1) Enwira Fleld Coardinatoer S¢lentist (3)
M NGO E 06073 REVISIHE NO FSHEPATE: 14/03716
High Volume Alr Sampler Calilration Worksheet
Praject Site Gur TS3 Co, Ltd Barometric Fressure (nim HE) ¢ 56
Calibrate Locatian: Tndanhusriatnenfa i) Temperature (*€) 30
Calibrate Date:: 23-Hov-23 115gh Velume 1B ¢ RYD FS0LYS
CatibrationSkest No.: C-231123-BYG F50175 1igh Velume Model ; TE-5170B
Calibrator 1D: BYG PS0205 liigh Yelume /N ¢ 481
Callbrator Hodel : TE-50204 Calibrator Slope: 150765
Callbrator /N 1156 Calirator Inlorcept : -0.02043
TestNo. Delta Hy@ Qo 13 Chart Linear Regresslan
{inch] [m? finils) (CFM)
: 32 11940 42 Stope 422145
2 3.8 12993 ad Intereept -BEEOL
3 44 i 3¢ |comclation Corflictent - 09992
4 50 14074 54
5 56 15729 H
HerM}
654
¥ra2715 - B EED)
o0
00 &5 10 15 10
Qsid {m3/min}

Calibrated by

e et

Anproved by

{ Mr.Anurak Tonghhafonsakda )

Fichl Sckentis{1)

{Mr. Hoppong juntapupan)
Envirs Field Coardirator Sclentizt {3

FORM N FOG-073 REVISIDN How o ISSRL DATE 1403716

High VYolume Air Sampler Calibration Worksheet

Project Site : Culf 753 Ca. 1td Baromutrie Pressure (i Hg} : 736
Lalibrate Localion : Ssottuuuuubimirmanzdusan Tempetattre (*0) 30
Calibrate Date: 23.Mov-23 1igh Volume3$d : RYG,F$0178
callbr to: C231123-RY5 F50178 1igh Volume Moded : TES1T0D
talibrator 18: RYEG 50205 ligh Velume §/N; 4803
Callbrator Mode! < TE-50284 Catibrator Slope : 150785
Callbrator§/N: 1185 Calibrator Intercept ¢ -0.02043
TestNo. Dela B0 Qua 1z Chari Linear Regressian
{inch) {m*/min} {CFy)

' 31 14755 2 Lstope 422224

: 38 12652 4 Hiaterept: -7 4643

3 42 13649 30 [corciutionCoefficient: 09985

1 47 14427 34

5 55 15590 33

1)
BS54
y = 42,220+ 1.ABAE
LUl -
un as 1o 15 0
Qste Im3fmin}
R o B
Cabitrsted by, Approved by

{ MrAnurak Tongklsonsakda §
Freld Scienust[1)

FORM 0. FOG07F  HEVISION MO,

(¥r Roppung Junkarupan]
Envire Field Conrlinator Scientist (3)

1SSUE PATE: 14/03/16

High Volume Alr Sampler Callbratlon Worksheet

Project Sile ; GulETS3 Co., Lt Barametric Pressure (mm Hg) : 756
Calibrate Location § Anaaunmii v Tempreralure (*[]: kL]
Calibrate Date: 23-How-23 High Velume ID : RYG_FS0293
= No.: C-235123-RYG FSO291 Migh Yolume Model JFE-S170D
Caltbrator ID: RYG FS0205 High Volume 5/M < 5933
Calibrator Model : TE-S02RA Callkbrator Stope: 150765
Calibrator S/R: 1166 Calibrator Jatertept ¢ -0.02643
Test No. Delta i, G 11 Chare Linear Regression
finch) imXmim (CFM)
1 30 11567 42 Slope 423075
2 35 12652 i tnterceqe 59204
3 A0 1388 50 ] Cornctation CocBictent 09964
4 46 14275 34
5 54 15458 59
1{eFu}
=% 3
¥=42308 63702°
08 i
ag L33 10 15 2.0
Qstd (m3fmin}
e it =T : £ é ,;/
Calibrated by Approved by
[ MrAnunal Tongkbalonsakda ] (Mr Hoppong Juntsrupan}
Frefd Sclantis{3} Envire Fiekl Coondinater Scientist {3}

FORKENO F 06-DTE REFISON NO.

VSNUE BATE: 1403716



RYG_ENQO001

N
Sartorlus {Thailand) Ge., Ltd. iy
126 Rama § Rose. Huapwsn, Hugyhwang, Banguck 16330 7 Q/\QD? I lJ%
Tl «40 243 83016 m-mal: setvite thaland Jizienvs edm /rff?\y B E u

LTS 1708 REVIEWBY | Th‘

CALIDRATEN Da25

@ of Calibratipn o |oslai

NEXT CAL DATE =2

Lo
e aokroveD Y L7 -é’/

Certificata No. - 23BCI0110

Model Numbar:  LAIJOS.F
Descriplion Anglylical Balance {ssued Date Friday, March 03, 2023
Eetial Mumber: 25408564 e, Referenze No.: 204833

ID o : RYG_ENDODT

Manufacturer: Page No. 102

Cuslomer Name : ALS Laboretory Group (Thailand) Co. Atd. (Royorng Branch)
816/10 Moo 5 T.Maenam Khu, A Pluak Dagng, Rayong 21140, Thaiand,

Calibrates Piace  ALS Laboratery Group (Theliand) Ce , Lid {Balance Room)
Pluak Daeng, Rayong 21140, Thailand

Catibrated By ;

Mr.Chenchal inthana
Catibration Date: Wednesday, March 01,2023

Celibration

Bosed on UKAS LAE 14 :2019

Procedure No.: This calibration was conducted by

Malrological date Ambfents Conditions
Capacity. 180 g bilty . .0.0001 q T 8. L24zcC oz 50°C
Hurmidity * 60.0%RH & 100%RH

Reasons for calibration Pressure R B E ———
L) tw trzatsnsn ] Servce { Ropened (2] Recarioratond Mainsanarce Eqguipment Condition, Coad Operate [ P
Measurement Method UKAS Publication Ref :Lab 14
The m: ty siotad is the tded wihich is chtained from the standaed uncenainly muliphed oy the
coverags factar (k=2) Lo piovide  level of of 5% 1t 15 o din with Lthx Gude o

oft In (GUM) The cestificate documents the traceabifity to Natione! Standards, winch

reatise the uni pf measurement accotding o e Tntemationn! Standard System of Units (S1). Repart of Totgrance came form &3t of
Sarterius Meloiegical Specifications

Traceability:

Modat Number _ Description

Sartorius {Thailand} Co., Ltd.
12% Rana 8 Rzad Hulyoxang, Mugpaovang, Bangsok 1001
Tak a2 2583 3545 Fox +68 2043-B337 gamal servict 13 lnsfaanoriul com

of C

Model Number:  LA130S.F

Description Anahlical Balance I
Serisl Number. 25408854 -
D Ho. RYS._EA0001 -
Manufacturer Sarlonus

Calibration Results : Without Adjustment

SARTORILS

alibration

Cerlificate No.: 238CI0110 .
Issued Dale.  Friday, March 03,2023
Reference No.: 204833

Page No 2af2

Repeatatbility

Tho 1 perAUTitSy 3 e 2507 610 WOt A1SIWMIa! 10 Gy Neatty denical magout
o Soriod fs plared

Eccentricity {Off-center loading errar)

T G driter Kiodig prioe B el By I8 ATe0dce Sethenn e
PAMAGID8 Fad, 18 T ot 1M &f inceitinEd5IEky. fidied m the

Tha standard Codalen isvaed iy

Tracesbilily. Cetificate No. Due Dalg

YCS011-522:00  Sartorivs weight sel img - 50005 E2YCS011-822:00 iSPC-RT _ Co2212588 | 14-Sep-203
MHEB-38230 HumidityBaremelenTemp Lulion MHB.36250 DKSH C19220444 5-Sep-
This cenifizale rplsie and spply Uik equipment onty
This corificate may no} be reproduced sther than in full ecept with . ]
R ptint wiiden approval of the Vetificatien Operation Division ( ' n £ T
Savtoris (Thailand) Co., LW A

K:.ehonthzl Intrhana{Tecknizal Mansger) hF':

SOP FI 32 00 Februnry 2022

Fligh Yolume Alr Sampler Catlbratlen Worksheel

Profect Site : Gl T5Y Co. Lxd Barsmaetsie Pressure (mm Hg) © 756
Calibrate Locatlon : Tssnnfugidng Temperature [ *C): 40
Callbrate Pate : 23:Hov-23, 1ligh Volame 1D : RYG, FS0108
CalturationShee) Mo £211123AYG,FS0500 Nigh Yolume Medely TES00NX
Calfbrator 0: hive Fs0205 1igh Vohume SjH - 5691
Callbrater Model : TEE020A Callbratorslope ¢ e
Callbratorsirt: 168 Calibrator intercept: -c012y2
Teat Ho. Delia 1,0 @ pichan Linear Regression
ineh) [m*/winy [(=.1]

: 16 0851 I s 152247

2 2 Loa7 I Biereept 25936

3 2 1188 12 |comeiauon Cortficient 29990

4 a5 1207 16

5 42 10t 50

{[EHa}
654
yu 39222023946
5o :
oo 0.5 1.0 15
Qa (m¥/min]
_7/);._4 P
Calibrated by Approved iy

(Mr flappung Juntarupan]
Envirs Fleld Coordinator Sclentka (1)

{ Hrrursk Tongkhajonsakda)
Pield Sclentist(3)]

FORMAD. F 007 REVISION MO+ ISSUE DATE. 14703416

Gonventiong? Mass Value Displayed

Hominat Valug
. L] g}
: 0.01 Nl
: $.0%

repealedy O B k2ighing F20 B BN hing pan ang Pagh o Kur a4t gral
FApred repoeldiy gL ansatvnyy fpes s QAL RYS
Nominal Vale - {Low Load) ki | Jep.oets Wominat value : 50 9
v g , 3se.coc Tolerance 0.0004 g
Tolerance B RachE
00001 ¢ . igo.ogc‘a" Ciffgrence
ICD.¢hT2 1 -
Hominal Value - {High Load) W "3 élooao
wo g  Joasm ERRLE
Toletance e ETTI Z T 4
00061 g ; & 5
Standard Devintion ©.00006
Linearity
Trp tonanyy pii0 Dgznbes e Cariok: v 6 4 weigheng st stpe
Tolerance 0.0002 1

Valve Duviatian Uncartainty

oG

. 00023
0. é0082
o.00d24
08023

SGP F#432 63 Fabruary 2022

High Volume Alr Sampler Callbration Worksheet

Project Sies Gulf TS3 U fro, Barometric Pressure {mm g} : 356
Callrate Location © Tradruruuutimianansdunan Temperature (7€) 30
Calibrate Date : 210w 73 Nigh Volume 11 RYE F0397
Calibratlonsheel Ne: €:311123-RY, FS0357 High Volume Bodel: TE 5009
Cailbrator 10 RYG, High Volume $/M: sgay
Callbrator Modet: TE-SO2MA Callbrater Siope ¢ Jrreey
adbrators/N: 1366 Galibratorinterteptt 001292
Test Ne, Delta 11,0 @ 1:Chare Linear Regression
Inch} [ frmin} (EFM)

} 17 0347 30 |siope: 309422

il 3 o3 35 |inwercopt: 42072

3 e L1174 42 lcomclation Corificlent: X

[ 3¢ 1265 46

5 43 1403 50

e
654
e 8942 4207
LE:)
o s 10 15
Qs fm3/min}

e

{ MrAnorak Tenghhajonsakia]
Field Scientist( 1)

Catibrated by

D

{Mr. Hoppon Juntatupan)
Envirs Field Coardinator Scieatist (3}

Approvedty:
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High Velume Air Sampler Calibraticn Worksheet

High Yolume Alr Samipler Calibration Warlisheet

Profect Site : Flf T3 €, L0, Baromselide Pressute (mm Hg) 1 756
Eallbrate Location ¢ SrorduuanunToprve n iRk Femperalute { "} a0,
Callbrate Date ; 23 Hov-23 High Yelume 1D ¢ WY FSI0S
callbratlonsheet No C:2I31T3RYE FS0298 lligh ¥elume Bodel: TE5004X
CallbratorIp: RYE FN20% 1ligh Velume S/H: i)
callbrator Madel s T4 R0z cakbrator Slape : Do4438
Callbrators/y: 1166 Calibrator Intereepes 001292
Test o, Delia H0 0 JiChant Linear Regresslon
{inch) £m*fmin) [5FMY
! 13 091z I Slupe: 412435
# 4 rost 3 iwtercep: 72002
: 3 1 12 | comelstion Coctsrent 8374
& an 1.r85 %
5 43 1463 50
1[CFM)
€34
V= 41243 - 7 256
o.e
oo os Lo 15
xa fm3fmin}
R P e
“alibrated by Approved by :
t MrAnurak Tonphlialonsskda) {M4r. Yappong Juntarpan)
Fiesd Scientizt[1] Envirs Field Cavrdinater Sclentist {3)
FOHMNG Fopeotd HEVSIDN M0, - ISERTIATE 1503714
MULTIPQINT CALIBRATION REPORT
Cafibralion Dato 1-Ju-23 Equipment Nema HOx Analyzat
K HORIBA Mods! APNAIID
Serlat No. WFYDIMWD Equipment 10 BRM_FS0742
Catibmier Manufacturar Toledyns API Modal 700
Batlal Ho, 947
5td. Gas G [PPM) 55,88 Cylinder No. QN0027222
Cylinder Praesure {pof} 1800 Carlfied By Alrgaa Ina.
Corliflad Dala O-Febe22 Exptred Datn B-Fat-10
Pralnt CALIBRATION RESULTS
ideal Actusl HO Error MO 1 %Eror NO Actal NOx Error NOx | %Ener HOx
ZERQ Q00 2.19 218 0140 019 0.13 0.10
1 10000 9960 G40 -0.40 100 60 Q& 060
2 20000 19970 030 -0.15 20130 130 665
3 20000 29850 -1 50 OB 29830 -t70 .57
4 400.00 39870 -1 30 £33 339.00 -1.00 025
AVERAGE (%) -0.28 0.1
460
200
f2
Ris
] - -
¢ 106 280 200 00
i gl e Actusl RO i Atutl ROx
Cellbrated By Approved By

L%’}’PIJ,

{Mrirwat  Sakam)
Flal¢ Emvimnmantal 8ctantlat {3}

=g

[ Mr.Sarmuih  JHenent }
Aaslatant Genaral Manager

ALL Lateratory Group
FORRAHO F 06056 REWVISICHND - I5SUE DATE 0204H2

Project Site Lulf T3 Co, 1ad Pressure (mmg) : 756
Callbrate Location : Anspumaid st Temperature { "} 30
Callbrate Date : LiNoyad High Volume 105
¢ taz £:231123-RYG FE0143 High Volume Made):
CallsFator 10; RYG Fso20% High Volume 5/8:
Callbrator Madel ¢ TE-5t28A Callbrator Slope : 004434
Callbrstors/Nt 1166 Callbrator Intercept: -201202
Testre. Dea 7,0 Qa T: Chare Linear Regresslon
Uineh) (m*/ein) {cry)
' 20 8961 R | slape 454372
Z 24 Al i Intereept: BEITT
i 32 1212 30 |cormetation Gochicient 049
4 kit 1285 4
H 44 1419 48
Hicena)
54 ]
i
i
i
PR ERHE 0.5337
0.0
i 65 10 15
aa {mafels)
R e
Culitrated by T Appraved by -
( MrArurak Tenglhajeneakdi) [Mr Noppong Jantarpin)
Feld Seientisttl} Eavviro Ficld Coordinator Sclentist {3]
FORMNO. 106475 REVOBHND, - IS5 DATE 1470316
MULTIPOINT CALIBRATION REPORT
CaFbralkon Dals 1-Juh23 Equipment ¥ama WOz Analyzer
Hanufacture: HORIBA Madal APMA-OTD
Serlal Na, HYSKYDIM i BHK_FBG727
Cafbralor Manutacturer Taladyna AP} Modal TO0
Earlal Mo. 247
&td. Gan Cancantretien {FPM) 55,68 Cylindes No. ONOD27222
Cylinder Fresaura (pal) 1800 Cerifiod By Alrgas Inc.
Carlfied Date 0-Feb-22 Explred Date 8-Fab=30
Paint CALIBRATION RESULTS
Ideal Actusl HO Emor ND | %Emor MO Astual HOx Ermor NOx | %&mor ROx
ZEROQ .00 0140 0.10 010 010 0.10 Q.10
1 10000 8370 -0 30 -0.30 10100 100 100
2 20000 193,60 -1.40 070 20130 130 Q85
3 30000 299 0D =100 -0.33 26920 -0.80 027
4 400.00 40210 210 0.53 399 50 £.50 013
AVERAGE (%) 014 027
400
g
200
00
[
8 160 200 08 486
o lest e A HO B At HOX
Calibrated By Apphovad By

e

[ Mrdirmwul  Sekam )}
Flald Envirenmanial Scientiel (3)

=i

(Mr.8amayuth  JRtmnont )
Aszistant Gengral Manager

ALS Laborutory Group

FORMENG FOG-006 REWZION HO - 1SSUE DATE-02:04017



MULTIPOINT CALIBRATION REPCRT

MULTIPQINT CALIBRATION REPORT

[« Date 1-ul-23 Name HOx Analyzor
Teledynn API Modal T200
Sorlal Ho. 7238 Equi 11D RYQ_FE0533
Callbrator Manufacturar ‘Telecyno API Wedel 700
Burial No. B47
Std. Gea C lon (PPH) 55.88 Cylindef No. GNDO27222
Cylinder Presaura (pat) 1600 Carlfiad By Alrgas Inc.
Carlified Date B«Fab-22 Explred Dala B-Fab-30
Polnt CALIBRATION RESULTS
Idast Actual NO Eet NG | REmuw HO Acturl NOx Emor NOx | %Error NOx.
2ERO 0.00 010 0.10 Q40 0.10 010 0.10
1 10000 99.60 -0.50 0350 16110 110 1.10
2 200.00 198.70 -120 -0.65 207120 120 Q.60
3 300.00 298,80 -1.20 -0.40 30150 110 0.37
4 400.00 35800 -200 -0.50 40200 200 0.50
AVERAGE (%) 039 0.53
a0 ==
x%0
w0
100
o
) 100 200 300 100

i ldeal  —— Actual NG 8= Aztual HOX

Calibrated By Approved By

e T
2 5#:0(117.—
{MrJdiwul  Sakam ) {MrSemyvih  JHiranont )

Flald Envirenmental Gclantlat {3) Analatant Goners! Managod

ALS Laparstofy Group
FORM MO, F 08.056 REWSIOH NO. - ISSUE DATE 02804112

MULTIPOINT CALIBRATION REPORT

Callbration Daia 2-Jut-23 g Hama 502 Analyzer
HORBA Moda! APSA-ITD
Sarial No. Y535NBFB I BKX_FB0781
Callbrator Manut Telodyna AP Wadal T
Betlal No. 047
Etd. Gon Cx (PPM} 503 Cylinder No. GND027222
Cyilnder Preasure (pal) 1800 Carlflad By Alrgas Ine.
Certifiad Oata B-Fab-22 Explred Data B-Fet-H
Point CALIBRATION RESULTS
Idoul Autual Eror HEror
ZERO 2.00 0.10 0.10 0.1c
1 300.00 499.70 .30 -0.30
2 200.00 169.20 .80 -0.40
3 300.00 298.50 -1.50 -0.50
4 400.00 387,40 -2.60 <0.65
AVERABE (%) -0.35
400
200
200
100
a
[} 100 00 300 a0
o {deal e ALY _l

Callbrated By Approved By

W - .ﬂ w
{ Mrlicrwut  Sakam ) {Mr.Samyuth  Jitranont )
Flold Environmenizl Scleniist (3) Assigtant Ganaral Menagar

ALS Laboretory Sroup
FORMMO F (3056 REVISICHNO. - ISSUEDATE: 028412

G Date 1-Jul-23 Nama NOx Anatyzat
HORIEA Moda! APHA-DTO
Serdal No. TAEHWMA1 0 RYG_FSMES
G Manufach Toladyme AP Meadel 700
Setal No. 047
Bid, Gas G {PPM) 55.86 Cyiinder No. GHD027222
Cylindar Prassucs (psl) 1800 Cartifled By Alrgas Ine.
Caritlad Dats B-Feb-22 Expired Dats SFab-H
Point CALIBRATION RESULTS
|doal Actual NO Emer NO | %Enor NO Actuat NOx Erer NQx | %Emor NOx
ZERC 0.0 0.10 .10 Q.10 0,10 010 0.10
1 100:00 98.70 -1.30 -130 100,10 0.10 .10
2 20000 20100 1.00 0.50 201.40 1.40 0.70
3 300.00 288.30 -1.70 5.57 30210 210 070
4 400.00 398.40 -1.60 040 403.60 350 0.88
AVERAGE (%) £33 0.60
400 =
1]
200
100
[ -
0 10 200 300 200
i lfeal | —— Aclual O —G— Achial NOx

Calibrated By Approved By

T il

{ Mr.dimwut  Sakarn ) (Mr.Samyuth Jiiranont )
Flold Enviranmentai Sclantlat {3) Asalstant Genpra! Manager

ALS Lobaratory Sroup
FORMNO FOS058 REVISIONNO. + ISSUEDATE: 028412

MULTIPOINT CALIBRATICN REPORT

Callbration Dats 2nJu1-23 Namp 502 Analyzar
HORIBA Hade! APBA-ITO
Berial No. Q2CH4388 Equipmant 10 BKK_FE0788
Callbraoy Manufach, Taladyna API Madal 700
Sarial No, 847
5td. Gae G {PPM) 583 Cylinder No. GNOD27222
Cylindar Praasurs {pal) 1800 Carttflad By Alrgas Ing.,
Carlifiad Date ©-Fab-22 Explrad Oala D-Fab-30
Palnt CALIBRATION RESULTS
o Ideat Autual Ertor KErar
ZERO 000 003 0.05 Q.05
1 100.00 8891 -1.08 «109
2 20000 198,10 -1.80 085
3 300.00 298.10 -1.80 083
4 400.00 395.60 -4.40 -1.10
AVERAGE (%) O.74
400
w0
200
100
0 :
[} 100 206 e 400
g Id0al rese Bt
Caiibrated By Approved By

==

{ Mr.Sarmyuth  Jittranont )
Asslsiant Gonoral Menage:

{MrJinewul  Bakam }
Flold Enwlronmanial Sclantiat {3)

ALS Lavoratacy Grovp
FOPM HO.. F 05058 REVISION HO.« 15SUE DATE 628312



MULTIPOINT CALIBRATION REPORT

C. Do'e 2-Jut23 quipment Nams BO2 Annlyrar
Manufaciurer HORIBA Madel APBA-ATCE
finrlal No, 24PHOKMA Equipment ID RYQ_FS025T
[+ Teledyna API Modat 00
Eatlal No. o047
81d, Gaa Cascanlralion {PPM} 56.3 Cylindar No. OK27222
Cylinder Progauna (pal) 5800 Carlfad By Alrges inc,
Carilied Date &-Fab-22 Explred Date B-Fab-30
CALIBRATION RESULTS
Polnt
ldzal Autusl Error %Emor
ZERO 000 0.30 Q.10 010
1 10000 93 40 080 050
2 200.00 157.30 =270 -136
3 300.00 292 50 -0 50 017
4 420.00 397.00 340 075
AVERAGE (%) 0.55
409
309
200
100
o
3 a0 200 300 480
e Ideat — Autuat E
Callbrated By Approved By

==

{Mr.Sarayulh  Jittrenant )
Aagltant Ganeral Meneger

{Mrdirewut  Gakam}
Flald Environmente! Selontist ()

ALE Lobaraioly Grovp
FORMNG F08.006 BEVIBEMNNG - ISSUE DATE 020402

. . ff ;{ﬂmx‘-’:ﬂﬂ‘u

] :
INAC

AT AN A BATE R L0 R

sirreited catbretieaichotatony Ceirr
SOALC 1S I0E? . :
TCTISHTIS 17025
CALBRATHIN D367

it apeed theurtent kisoratony
Catbeotion services drpartmient

Cartfficate Number

L1002 45

CERTIFICATE CF CALIBRATION

Prya ) of 2 Pagas

PALASURLRIENT [TER Wind Dirertlon Senser

PAARUFACTURER tisvayne

MODELTTPE Senser Ws-0IF Stasard N
Batn legger T0WSISELD pued b3 S on coi

SERIAL HUMBER. Senser WI-O1T st '\iu;‘ o
Dota Soger AEED

D MUAGLR * R¥YG_FE35I0

TOMDITION AS-RECTRD Ueditem

TusTeMEA S tebrarery g
104 Pratihansdan 20, Fhatthanikan Rd, Khegeng Suan luang,
Khrt Suan luzng, Bangksk 16250 Thaiang

RECLIVED DATE 1G22 X2

LALASURERACHT BATE $Hin 2083

suE bATE 203073

ENVIRONMENTAL CORBITIONS:

Ambient cendtion in the Labgratary arg a¢ fotiams

Temperaturg 13630 ]
Retative Hzmicity S504154 At
Almesphacic ressare 10104 30 wra

PLALE OF CALIDRATICH

CALBRATICN CONTITICH

Precorctiioning
Meozszretent Cotdition

TABULATEDN QF RESULTS: = i
The faklo eh next pze gve the daprure S paiiee,

Approsed signatery

nzrsof i eird tenred
o )eh

“hatatie!

THES CERTIFICATE OF CALIBRATION RYAY 30T BE REPRODUCED EXCEPT IN FUAL UNEESS PERMHSSION FON REPRODUCTION HAS S1EH QOTAINED
H NWRITIHG FAOM THE LASORATORY

MULTIPOINT CALIBRATION REPORT

Ca¥fbration Dete 2-Jut-23 Nams BO2 Anelyzar
Manufactursr HORIBA Mdal APSA-ITO
Berfal Ha, VABFOLSH Equlpment ID RYQ_FS0460
Callbraior Menufacturer Talodyna AP} Modsl 700
Sarinl No. 847
8td. Qaa Cancanlratlon (PPM} 583 Cyinder No. QNDO2T222
Cyifinder Presaure {pal) 1804 Cariffied By Alrgas ine.
Carlified Oate B-Fab-22 Expired Daly 0-Feb-30
Point CALIBRATION RESULTS
Idont Autual Erar HEmer
ZERO 60D 010 .10 010
1 100.00 98 70 =130 -1.30
2 20000 197 80 -2.20 110
3 30000 226.50 ~350 117
4 400 ¢0 328.30 =170 842
AVERAGE (%) -D.78
400
300
200
100
0 r
2 100 200 300 400
E Meal webre Rratuial
Calibrated By Approvad By

e -

( Mrdirawat  Bekarm ) { Mr.arayuih  Jittrenent )
Fleld Envlronmanial Sclentiet (3) Aaglotant Genaral Menegar

ALS Lobesaiary Group
FORMHO F 05456 REMIBIONRQ . ISSUE QATE 0210412

Cerilfizate humber

Q032 ES

Fage 2 ot TPRECE

HALAMIREhSENT REZULTS

steahind teary
prtiend shier 67
i o

B eus] it fept
salnd e tabie belsa

Air speed D'y P Error
mfr Degree (") Degree {*] Degree 7]
0.oon @ o
45,000 43 E]
0,000 ] 2z
so1 135000 m H
plligess) 173 1
725600 126 H
370630 b o (5]
115000 316 Q.74
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“eatze

2SS th Leate ¢ Gl u g dms and envirs e

suol atendand

2 ed it Uinder Satbranan

***gnd el S




NAC

NRANSTER ASSOCIAITS 1 OLLTH

Arpestpdeziziation soratory
HSONET 17057012

NSC-TISETIS 17005

12 ERgHENL

CALIERATHON 0357

e spzed measure ment lobarateny

Coibratin services daperiment )
Corvficate Humber
matrr aom
WS €10 WA 00 cLos2es
EISTEEE
MEASURIRENT ITER + Lujs anSMEmeler Cukbration precrdure:
MAANUFACTURER e The gup casmemelsr w3 C2
MODETYOE Sentor WS Standsre 2ir velotity Hransdizer
Dstatogger 116.V15 25000 i pitet tebe with pritiol i
SERIAL HURASER + Saniso: VDALY metet madel: DFMITO0 R arcily
i Fiffertyes wd bt it 590
Daalegeer S tectizn cres, The Vit 63 bes
10 KUMBER : RYG_F50530 123, W ¥ QERPehiA 4
CONDMIBH AS-RECEVED s e 3 bowte  perfamazce
CusTomE a3 taborstory gioup [Thaiend) <o, hd elestricty produrng i
, Kiyepmng Suzn Luieg,
nm Suanluang, Banzhok 0150 Thalind. %
RECEIVES DATE 16 ha 2003 ooty of ine
MLASUREMSENT DATE JOLE o
15SUEPATE W hen 2013 i 1817 threugh the WAAT fiatiznet
K 1 etogy institure of Thaifond) via fertficate
LHVIRORMENTAL CONDIMORS: Shmber, MV G357 21 an by 0056 22
At oo in the 4zorator are s folow:
Temzerature H Uncertalnty of Aiaeserement:
felative Hamiity Ti reparted anceroisty of measurement s
Amesghecic Presture Fatedon the stamiard unierteinty UL ed by @
A torespond 0 B C2uatEqE pree
PLACE 0F CAUSRATION cferprasmaiey 955 Te st
S B it rsiedn casos e ht G
“tyaliuztien st messrmeat
il 1k i £y iy i
CALIRATION CONDITIONS Gata ek o Wi xgressinof sertainiy 2
'\ meosuremiar
i ut.lenlrnnn!lf!i o
Duesgref m:\mnupips . men
sk ity [-ECU R
preconditiontng purs 0 ket consiions
Maiuremant Canditian ;mrqwa ares during messure mant aze {23, 7)°C, (50.2) %R ang (103 2. 10 kP2
TABULATION OF RESULTS.

Tre Lable oh next page Eive t

Calzmatad by

area st v wind tomnel
"H:rr(ﬂtr‘\ﬂz.tmnz: of e terted chjrct Uichude s rding gl
 gramizie ef maundng gioe

*hato 10t

Dpprovad signstacy: -

ol beston Degarimant heyenger

Centificate Humber

CL.012-60

PygeTaldPages

MEASUREMERT AESLATS *

The top sremammel
oS s wbs €2

Uit nder Calidration [t way Hiztmed. The standzd 6l veles w RN
ed by 2 stardard air velorty tram 1 10 S0 mfs wat eacuizied by 3 Ftat tebis with precson diferential prasere
meterwhith web it alisg 30 a0 sad 350 mem ceapertvel vy bom wing tuanel nozee, UGG was ivalied ot center of the

carried vut uAdEr Soth pivng 373 fikag ot velocity In the range ol 1408 12 36 178 23 calibrazian intenvil €f 1 mfs The fesults of ¢
meatarement Lacersa nlies #e reprrted 19 the take beiow

screne b 10 i for 5 e mgies i OF 18 iBrsTION kaing pe

Vg Temp, wind tusnel Temy, raom y
(/s ro ]
nars 1356 370
2025 2380 nn
3046 7350 nmw
4100 2364 nn
ser .84 B
5083 280 330
205 2328 35
217 2160 1390
LX) 30 0
W 357 H
1113 RERL] ELYC)
12313 23150 i3n
b Ry 1 237
1425 .45 nmn
B 320 70
1833 2330 nn

THIS CERTIFICATE GF CALIBRATION MAY KOT BE REPROUUCED EXCEPT 1N FULL UHLESS PERKISSION FOR REPRQDUCTION HAS BEEN OBITAINED
1R WAITING FROM THE LADORATORY

J
NAC,

63 14-15,67/35-06, Sol Palchhasem?, 2/}, Pelchhasem Rd,
Walthapre, Banghohyai, Bangheh 10400 Thaiand.

Vigl: (60} U2-84BOB12213 Fox: (66) 02-8480860 wnwwjliranzleecom

GRARATEH eI

Equipment Nama: Data Loggen with Temperature
Sensor

Manufacturer. Novahms

Modal: 110525010

Seorial No.: ALSED

10 Ne.: RYG_FS0530

Custamer

Hames ALS laboratery group {Thailent) Co.. Lid,
Address: 104 Phanthanakan 49, Phatthanakan Re.,
Khwoeng Suan Luang, Khat Suan Lusng. Sanghok
10250 Thalfand.

Reterence Used During Calibratlon

1.Standard Temperaiure Proke Modek; 5T5-100 AR0O,
Serial No. 66TGE2 09, Due date 23 Nar 7023
2.Clgital Temperaturs Indleator Modul: DTH1000 A MK
11, Serial No., 71407-00591 Dua date: 22 July 2023

Calibration Procedure

The temperatuce calibration was dene by inHouse
catibrotion  method  as WICLDOL  secording  to
coinpurson method with siandard digital weoiperature
indicater entf sthndard \emperature  grobe. The
iemperature scale use wos based on {1500,

Certiktate Ho.: 0L 00565
Page 36f 2

Recelved dote: 16 Jan 2023
Ca!lbration date; 18 Jan 2023
Izsus dale: 20 Jan 2023

Calitration Conditon
Tempomturg: (23£3)°C
Relalve Humidhy ($5415)%

results are ble o Whe
international system of units {SH through Navonal
Instsie of Metrolopy Thalsnd {NIMT) Corificale
number, TI-0034-22, Cartificale number: £R.0092
22

Cafibvaled by
[T Mr. Sarawit Thachaled
Miss Httraporn Letsomphol

} f ’h‘
Arpmw}d Signaleny ...
! Mr. Furnyn Snoncharogn
f Callbralion Department Manager
J

THIG CEATFICATE MAY NOT BE ACFRCCEOUCED TXCCPT N FuULL UrieSS FCRMISSION FON REFRONUCTION HAG
DECH ORTAINGY K WERITIHE FROM THE LABORATORY

Rermark:
" eazrath T
{velatiny ot sandid

Fuce

“Wrlorty e Uit Unter Cahbratas

FHORO OF CAUBRATION SET-UP

Catorzlion 1ot up of the Cup Gremnmater caliseetiae in the wird Junnel of Icaraee Anacanes €o. L The con aremarelet shown My dier from Hie
telibrated ane Hamark, [he peozariion of the 3ol 1 ACT true 10 12318 due t Imaging geamstey

*+4gnd of Conificatz of Catibration

G/ V4-18,67/358-30, Sol Petehhasem?, 7/, Pelchhasem M,
Wallhapro, Danghohyni, Bangheoh 10600 Thailand.
NAC . Tel: {66) G2-84BO81I2EI3 Fax: [06) U2-8680840 wwwiranulee com

CHANT 021

Certtieate oo CLO05.66
Paga 2ol 2

Result of Calhralion: %3 Withow! Adjustment  L1With Adjustment
Callbeation Rongs; 20-40°C
Fungtlan:

i‘hls equlpment wos connegted wilh temperalure sensor Model: HMPED §/N: 54520631,

Dimensien : Dismeter 12 mm. Length 50 mm,

immermipi Standard WG

Demh Bpading Reading Rmar Uncedainty

(mm) e {'c ('c (]
&0 20.066 19.8 0.3 0099
(U 25058 24.6 0.5 0.14
80 20.052 26.5 0.6 0069
G0 35.047 34.5 -0.5 0.085
a0 40,038 304 0.6 0.0%9

UUC*: Uni Undee Callrotion
The repertad expanded Uncenalniy |s bescd on stangard uncertainty multiplied by @ coverage factor k=2 providing a favel of
confidence of approximately $5%

# End of Certifleats %




$/14-15,67/35-38, Bol Peichkosem7,7/1, Pelcvhasem Ad,

]

; C Watlirapra, DonghohyaiBanghok 10600 Thailand. I
‘\_]Aﬂ Tel: (68) D2-8680812#13 Fax: (6d) D2-8680840 www jiranulee.com N Y
h Asctestaed colibrotion hiberon
BHAMWATEL AFGOUIATES COLTE BONEC I702EMIT
MECTHR IS 17025
CALBRATION GH5T

Hie gpeedmemsirement fokarh
Taelizraflon Mo, @ FF-DS012023 c.-:ﬁ‘:-p{::;f;;rgfmmmfr

Fage 1 of 1 Pages

Certifizate Hamier

Moznureeent e Featative by
Morufacturer Hovelyrn

WMocal Type -1 1O-WS.RSDLD CERTIFICATE OF CALIBRATION

Gerlaf Number  ABBAD

ty with dals Logyer IR

I Ha. FD_F5550 frEsl i
Cuntomer L ALE tboratory group [halerdt Go, Lig
104 Pissitkanakan 40, Praliharsitan B, Bhwateg Sunn buntg et Susn Lusng, Banghth EASURTHENT FTER. Cupanemometer [T n——
1NAGG Thallnmd. MANUFACTURLR Hesgtpnr 1
PAODEUTYFE Sensor WECH

Lz fogger WS 2500

SEREAL NURMBER Sensar «
Envanmantst Condition: Dats b asi2
Tho meazurement wos cartied Gut In e anbient lesgctate of (262370, and relative Rumldity of (50478]1%. 10 RUMBRER LEE_Ti01a3
COHDITION.

1Ca 115
b snavan R, Brsaen 5y

Mensurament Method CsTOME
Undt Undar Coibrstlen (UGG wrs esliiraled by comp
cratar ¢hembe bo detersing the srco

Mot with slanterd Uiotss hygrometae i the Sumldty gen-

RECEVED BATE
Trsceabtiy: IEASUTEMENT DATE 05 Ln 7013
IS5UF BRTE 530 22Y

This instrument wen colibroled using elerdord equipnent whooe accurasy 13 wraceabilily Inough Natoonl iosti
Standsrds and Technclogy to the intrroationst syslers 6t unils (S0 vis MCS Colbretion, e Cerbficsle nosber

CHVAOKNMENTAL CONBTIONS:
20314101 Duz dale: #lor 14, 2023 5

mb ant cantition in the Tsberatary are asTallow
Temparatare BT ¢

e i 5502150 Ry
Messtaernl Oile Jon 1B, EDE23 ,f.f! »,::r:qy HHIT H

myued Data s Jan 20, 2023

Mussiramard Resalts PLACE OF CALIBTATION

Thiz vguipmenl wer eonnecded with ncoor ot qualily prabe end Displeyed (U} cn display. Meder HMPGD, Sessl rum
bee 54020631
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Sanleit Thain vy pascee N"b::i”“ 1"'3""""02'
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Sanorius (Thailand) Co., Ltd.
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of Calibratigh
s pre D1onlak
Model Number :  MSE2245-100-DU Cenificate No. . 23810415 -~
Descriptian U o lssued Date Friday, Mar_h 032023
Serial Humber 0031709552 . Reference Ne. 204833 |
10 No
Manufacturer Page Ne 102

Custemer Name

Calibrated Place  ALS Labarastary Group {Thailand} Co.. Lid (Balance Room) ~

FROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Calibratien Date 13.Jui23 tiozzle Setil BIK_FESH74
Cadpration Sheet No.  C-130723-BIRK_F50aTa Vermer Catiper I BKK_FS1123
Hozzie Diameter {om.) Hi-Llo Dy 3
Moeziz 1D #
D, 2, a, AD 5.,

1 Q30 0289 03092 Q0m G200

2 Q450 0250 948D a 000 G450

3 0569 0602 2601 0003 0 &D1

4 LX) ayeg Q.Fre 0087 76T

& cen D932 0932 aom G932

B 1050 1082 1952 Q002 109

7 1264 1.263 1264 [tRv] 1284

a 1568 1600 1559 2001 1880

o o
Whete !
0.B. 0. + thene difierent nozzie dismeters al €0 degrees bo
cath otnet. esch messuted Pe nesrast DG mm
an + tanimum gilangy betvean gay tr dizm)
mustbe + 0 5 min.
Dy 12 +D.+D) 3
SAEASUREMENT FLANE

Sabtsit Thaisan it Niﬁ‘}“"' jmgm“""}

Apgtaved by
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Sartorius {Thailand} Co., Ltd.
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of Calibration

thodel Number  MSE2245-100-0U ) Certificale No.: 238CI0115
Description Analylical Balange fssued Dale Friday, March 03, 2023
Serial Rumbaer 0031705552 Reference No. 204833

1D No - AYG_ENOO03

Hanufacturer Sararius Page No Zot2

Calibration Resujts ; Wathout Adjustment

Repeatabliity Eccentricity (Off-center loading error)

e reeradut
wnder e
repvetecy o

ity 2 e 2 D Mg ISR R Geplay e
fertecginns »#n 0 fam2 21 v 0 e

PTeRET SR AT -4’) Q..:""fs ’ii‘f
710 Moo 5 T Maenam Khu, A-Plusk Daeng, Rayeng 21140, Thailand. .
B16110 Mo ¥ aeng. Nayeng 21530, Thalland.. Nominal Value {howLead) 20. Nomirat vatie 00
i 20 3 gt el ;
Cafibrated By Caliorzion o g oo oo Tolerance 06004 g
Caghration Date  Wednesday. March 01, 2623 Frocedure No . This calibration was condseled by Tolerance e
: g 0ot g Diterence
Using in-house calibration procadure mumber (Wi-053) ,
Based on UKAS LAD 16 2010 -~
T Nominal Valus {High Load) 2
Kotrological data Ambignls Cong:lions 200 g 3
Capasity 720 o Readabity 00001 ] Temperalure 230°C + 50°C Teleranze 4
Homidity - S50%RH = 100%RH gooct g §
Reasons for calibration Pressure - + - s
[ aire tnstamacen topReotits  Fo) Reotbraten! Mintoanc Equipment Cenddion, (7] Gtz 0 rar Stengard Davistian
et Linearit
Measurement fethod  UKAS Publication Ref :Lab 14 _ T esestosens v Borones mecarsme st -
The measuremant uncertainty staled is Ihe EXpanded uncarsinty whish is chteingd iom the staaard uncanainy mutphed o the e ey e b s e ers
caverage b (k=2} 1o provids a levet of contdenze of 5% Nis e SECardants wit the 210 Tolerance 0.0002 ¢]

of Untoranly it Massuroment {GUKY The cari
52 the umt of m o1Ging o tha Standard Sy
Barerius Melralagica: Spe

o decurin's e razenbi r} 1o Nath

Traceability:

Madat Humbar Dascriptian Tiacesbiiy Celificata No. Dee Date
YCS011-622-00  Sancrus weight ot 1my - 53007 £2 ¥ sipoe SPC-RT CO2212565 14-Sep-2023

13HB-3828D Humigdy:BaremerenTerg Luten MHS-26250 DKEH C19220444 5-8ep-2023
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Lot Ne 221252624
ANALYZER CALIBRATION DATA
Cliwnt B GuAl 783 Co., Lid. Locetion 1 Uded HRSG 11
Date H 27 Her 23 Tast Dperaice Sakslt P,
Oy ARALYZER
Mexhal 1 __ TELEDYKE AP| 200EH Berad Ho, H LEL]
Span (%} L )
Cylindar Valus Tntial Analyzary Final Aradyzors Difwrence
%) Cafibrirtion Catbralion [Percend ol Span}
Faaponss (%) Rsponse (%)
Zero Gax 0.08 052 F1) T
Low-Lovel Gas 78 785 T .04
Span Gas 1600 1602 1601 1
Ny AKALYZER
Mextal i _ TELEDYHE APl 200EH Baral Ho. H TT4
Spen {ppm) 1200
Cyfndar Ve intial Analyzars Flna! Analyesrt Ditferenca
{ppm) Cailbration Catibralion {Parcant of Span}
Rasponss (ppim) Reaponss {ppm)
Zera Gas 0.00 .02 0.01 o0z
Low-Lcval Gaa 8238 5243 E340 [T5]
Bpan day 16440 164 44 16441 [
S02 AHALYZER
Mexlal TELEDYHE API 100EH Bariad Ho. H 47
Span (ppem) R
Cylindet Value Intdsl Anatyzen Flna! Analyzers Crffwsance
tppm) Callbrmtion Cafbrwilon (Parcani of 5pan)
Raaponas [ppm) Rasporus {ppm)
Zero Gat 0.00 o0z 008 B0l
[Lowlevel Gar 7875 7873 7674 0.0
Span Gas 15350 155 88 1E5.85 000
CO AHALYZER
Heaxdel i TELEOYNE AP{ 300EM Sarial Ho. H 431
Epean tpam) wa
Cylindae Value InNal Analyrsm Final Anaiyzem Ditferancs
opm} Cadfoewtion Calbration (Parcatt of Span)
Rasporas (ppm) Rassponse (pem}
Zem Gas [T o0z 000 o.00
Low-Level Gas 7948 7946 7548 0.00
Span Gas 407 4D 407 38 407 20 000
Cadbretsd by
Sabor
( WrBmka? Phalianphisn }
Envirenmantsl Fiad Selsntist (£)
FORMNG. F 05001 REVISION NO. 3 155U DATE: 20112)
Page 1of & ALSLatermy G
EMISSION TEST RESULT
Rn i 1
Char ot TES Lo, LD Loxwtion Wes HAEA 11
Outs. Ao Tawl Oparamr Bala¥ P.
Soast Tima 1048 Firduh Tima 104
BOyAnahr  Woded TELEGYHE A™ 109EH Beril Ho. 47
RO/Cy Anetyzr Model TELEGYHE AP] I EH Barial Ha, ™
QD Analyzse Hodel TELEDYHE AFf 1OCEM Barial Ho. 481
Tha (min) O %} CCi (%) HOx (porm) 80 [ppm) €3 tppm) Ramark
10.45 1428 [ 039 [FT]
1036 1d [ 52 530
1047 RL3 [1] 0375
48 AL 030
4% kL3 D26
50 1424 D.76 o
081 3 0.2
1042 4 .18
1043 X T TF
1054 1821 1
1058 1E 20
1649
15 54
1
B! ELP
T 1
- r 4
110z a8
a3 [EI] 351 25 5377
el 25 L] a8 .25 [F1)
1105 I¥H FED) %5 s [FH]
Aveage 1428 .84 241 a4 8ar
Sdor
{ W.Baia) Phasanphier )
Emniorrments Flekd Ockarial {4)
FOHM D FE1e KEVISIOH NG ¢ ISSULOATE 331303
LB Laboratary Get
Pagodol§

LotHo 23252671
SYSTEM CALIBRATION BIAS AND DRIFT DATA
Clleal H Quft T8 Ca, Lid. Locaton Uit HREG 11
Cate : 2T Hav 2} Tesl Opersin!
Oy AHALYZER
Cylindat Cane. (%) i 800 Span(%) ; 25
G ANyl Initial Vatues Finl Vatuss
Caflbretion System Sywiam Bywism Bywism =]
Raapcras Calbralion Cai Blas Caftration Cal Blas {% of Epen)
Reviponsd {% of Apan} Resporas % of Spar)
Zera Gas [TH 002 0.00 001 [T 0.04
[Upscaio Gas 16.02 18.02 Q.00 16.01 0.04 ool
NOx AHALYTER
Cylindar Caac. (ppm} : B0 Span {ppm) 1 200
WOy Anshyies inttinl Vithot Final Valuss
Casibration. Bywtam Bywam Syatem Syrim bt
Raapanda Cafrmion Cal Biss Cafittion Ca! Blea (% of Bpan)
Rasporse (% of Spah) Rasganss {% of Span)
Zero Gas. 004 [ 0.00 601 a.02 .02
Upseale Gas 164 44 6444 0.0% ipd.at coz 802
B0y AMALYZER
Cylindar Cane (ppm) 1 159.8¢ Span (ppm) ;200
50, Analyze Inifiel Valuaa Final Vahwss
Calloration Bystam Systom Syntem Bystam Drin.
Rasporas | Cafbatin Cal Blas Cabxxtion Cal Blas (% of Span)
Ruaporas (% of Span) (% of Span)
2ot Gas £.02 D43 000 0401 001 00t
Upscale Gar 159 83 15088 000 150 8% 0.00 0.00
€O ANALYZER
Cyfindter Cang, {ppm) T AN 4D Spen {ppm) ¢ 8K
©O Anabyrer Inkisl Vahos Flnal Valea
Calibration Bystwm Tystem Syslem. Syalant Dan
Rezporaw Cafbralion Cal Blax CaSbratian Cal Blap ™ of Gpan)
Rasponss % of s&) Ratponss (% of Span)
Zero Gas 002 .02 .00 [ 000 oo
Uzscale Gaa %07 38 407 39 0.00 407 A0 960 600
Ca¥braied by
(WrSakall Phalsanphisud }
Envimnmenisl Fiald Selenyal (4}
FORMKQ, F 08063 REVISICHEHD 3 ISSUE DATE S012l
ALS Later plory Grov
Page 2ol §
EMISSION TEST RESULT
Aun# H
Ch Duf TBJ Co., Lid Loowdon Hice HREQ 11
Da» 27 Hew 23 Tl Operstor Saksl P.
Erarl Time 1104 Finiah Trme 1128
A0, Anabre bbodel TELEDYNE AP 10CEH Bacial Ho. [t
HO/Dh Awhytel Mol TELEDYNE APl S00EH Bedal Ho. ™
COICC, Analyre Wodal TEEDYHE AM 1005 Gerlel Ha. 1
T {min} Oz (%) €O (%) HOx (ppm) 303 (ppm) £ {pprm) Remark
1108 7 15.07
1ot 14
1300 B 1
05 6 £F]
i 8 14 I}
1 1483 1
o ] 7
348 15 X0}
381 [T} . az0
4, ) . azb
4. 15
[ %
14.28
A 1410 013
F 142F 213
[ i 433 H 913
132 1223 0 E
1.71 .24 i) 3|
174 .27 1652 Al x
1128 27 1635 Al i
11.76 33 ) 1636 H 14
Avgs 2 287 1544 24 027

Paged.ol§
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{ bir.Bakall  Prassnphies )

Errvirormertal Flok Sl {4)

FORMND FOTRII0 REWMONND 0 UL AATL 3528
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EMISSION TEST RESULT

Pom ¥ 1
Clhem QA1 TN Con, L, Lexcalza ot HREA 11
Datn 27 Kiev23 Tenl Operuor Eslall P,
Stnd Tira 1127 Firigh Tima Y
80, Aralyzr  Modsl TELEDYNE AP{ 160EH Berial Ko, o7
OO, Anabypar Modal TELEDYNE AP 200EH Seral He, ™
COTY, Analyrar Hodal TELECYKE AP 300G Oodal He. LAl
Tima (min) O (5 504 [%) HOx (ppm} 50y (ppm} CR (ppm) Pemark
1127 1423 I 1628 528 [
1158 1231 358 600 Gze a3
[EET] 1435 3%t 1525 025 [RE]
113 143 366 482 .24 247
1131 RLFE) 332 1527 [ azd
1132 1431 358 1554 22 3
RS 14 35 ] % 21 0.2
1134 143 5 15, 20 a3z
1738 14,28 &7 73 60 18 912
1138 EERES 75 562 PRt 075
1137 1485 3 75 35 413 (X5
1138 AERE] 378 ET] 418 08
1435 1427 37 8 E3 918 638
1140 1423 350 518 318 0.25
1141 L] 366 1545 FXT) 013
1147 14 3 35 T4 86 918 018
143 143, 35T &7 ERE) 014
11.4d 14 2 366 BT EET [XES
T4 1331 386 X AT 1
1146 14357 202 e azd Al
11:47 14 25 371 14 01 0}:2 1
Avuragy 14.28 .86 15.3% 0.20 4|
%é&ff’g
(ubrBakah Phataanphisut)
Ervirohmeninl Fiald Sclaniist {4}
Pagas 5005 FOTIANG FEBTl KEMSIONED B IESUS BATE. (05173
A ey brin
Leho 231252681
SYGTEM CALIBRATION BIAB AND DRIFT DATA
Grlent G 153 Co., Lid, Location 3 wdes HREQ $2
Culn 27 Hav 23 Tesl Oparator B Bokzh P,
O3 AHALYIER
Cyiinaet Cone {%) @ 1000 Bpan (%) : 28
DOy Anclyzar ki Viuss Final Yelusa
Cafibmtioh Bystem Eysiam Hywiam Byslam D
Roaponss Cafbralinn Cal Dinn Catioration CalBlea % of Span}
Fosporsa (% of Span) Responze (% of Spun}
2oio Goa 55 [TH [ (1] (X} (1Y)
Unsonl Gag a2 (LEH 500 1001 o0l (X
HOx ANALYZER
Cyiindar Cana. [ppm ;M40 Span (ppm) ¢ 200
Oy Anatyzar Intial Vahiea Final Valusa
Cabpmilon Syemm Syvan Bywiam Byxlam Dri
Msaponan Calbretion Cal Blas Culbration CalGa (% of Span)
Resonea (% of Span) Potpanss 0% ol Bpan)
Zera Gra 004 ocd 020 [ 652 Goz
[dzeedis Gas 154 44 6444 000 16341 a5 [TH
§0; ARALYZER
Cyliner Gons {ppm} 1 16880 Spen (ppm) : 30D
B0y AnohTnr tridal Verwes Fral Vehas:
Calbreiian Ayseem Gyviem Sysm Byszm amn
Rasgoraa Calmzion tal Bles Camvtion Cal fne % of Bpan)
Raspanzn (3% of Span) (% of Spen}
25t0 Gna 0402 T [T 61 w61 8 0%
Urrcats Gas 156 88 15568 1] 155 85 (X5 008
0 AHALYZER
Cyinasr Cana (ppm} i ALTAG Spon (ppm) : 600
O Anabyzer Inita) Yeues Fral Vehuss
allbrtion Gymem Brush Bywiom Systam o
Racpanea Catraiicn Cal Bisa Colbrian Cal Blag (% of &pan)
1% of Bpont % of Bipan)
Zeto Gas ELH 02 ) 000 (3 660
Uprsate Gas 467 38 407 38 060 407 40 [T 559
L0 AHALYZER
Cytindor Conc. (%} 1804 Bpen (W} @ 25
COD Anpiyzar ikl Vel Flral Valuza
Cafibrattan Eyuimm Syziam Syvim Eysiam )
Raaparsn Calbmlin Cal Blan Coftration Cal Blaa % of $pan)
Roapanss (% of Bpan} Fatpanan (% ol Bran)
26t G a0t £t 900 [[3 [ GEd
Upstal Gar 662 Lk FY) 60 God ond
Calttweiad by
Sl
{ MrBakstt Phatsamphing}
Environmanial ik Beanusl (4)

Faga 2ot s

FORMID EQRERE REVIRNKD 3 ISSUEDATE 21123

AL3 Laborwtery Do

Lt Ha. 231252881
ANALYZER CALIBRATION DATA
Cliarg 1 Guif 783 Ca, tad, Locadan tided HRBQ 12
Dals H 2T How 2 Test Gpamtnr Siakedt P.
Oy AHMYIER
L] 1 __ TELEDYHE AP| 20EH Barlal Ha. H me
Bpon (%} ;28
Cyithdst Viehn Initial Annlyzers Final Anafyzsm Biffarnnca
%) Calibtation Cafbration (Forcent of Epan)
Raaponss (%) Reaponss (%)
Zero Cas 0.00 coZ G0t (1]
LowLove Gan 783 785 7.4 [F]
Spant Gag 16.00 1602 1661 [T
NOy ANALYZER
Wodel 1 . TELEOYHE API 20CEH Baral Ha. H i
Bpan (ppm) s _ 200
Cylindar Valus infiinl Analyzen Flral Anayzom {ffaracca
ippm) Calfrmilan Cabbrolign (Parcant of Span)
Resapones {ppm) Rezponss (ppm)
Zera Gay 0.00 004 ot [I]
Low-Level Gat 5330 8243 8240 002
Span Gas 164 40 161 4E 162 4% [T
BO2 AHALYZER
Werdol : _ TELEOYHE AP] {10EH Barial He. H a7
Span (ppm) §__am
Cyiinader Ve Initlnl Analyzer Final Anafyzem Diffgronca
(pbm) Caliormtion Cafibration {Parcart of Span)
Raapense (ppr) Roupotea (pprm)
Zero Gag ES] &7 o0 (Y]
Lowlevel Gax 7875 7573 7874 [
Span tas FEEE 155 88 16288 [X]
CO ARALYTIER
Modal 7 __ TELEDYHE AP 300EM Darial Ha, H 251
Spen (ppm) L
Cylinder Vel Intial Anslyxet Final Anahyrsm Diferenco
(pprn) Calforution Calibaikan {Parcani of Spah)
Raaponas [ppm) Rasponss (ppm)
Zere Gas 0.00 02 0.0 [
Lo evel Gaa 7348 7948 7548 [
Span Gax 407 a0 a0 39 ) 0.00
Caforted by
{Mrdaksil Pholaanphlsgt)
Envimnmenisd Fisld Belontied (4}
FORMED FOBLHT REVIRIONNG. 3 I9EUE OATE 3511123
Pags 1.0f5 ALE Cavoruty Breap

EMISSION TEST RESULT

R § t
Cland WA TES Co., Lid Location Uies HRES 12
Dot I Hor 23 Yoet Dpambs Bakgh P,
Gtart Thme 128 Findzh Yime hd
50y Analyenr Mool TELEDYHE AR 18JEH Bariad b, ar
HO0, Aayzsr Mgl TELETNE A7) 200EH arid Ho. 74
COMTD, Analyear bodal TELEZ'VHE AP J00EM Bertal Ho, Ll
Tira {mia) © %} 0, [%) MO (ppr} 2O fepy £ {pp) Rarark
1250 [T ) 1850
175 [XH i) (5]
1262 1505 143 1
1263 1423 .74 1
1284 224 277 1.
1264 14327 270 1. 4
1256 423 AT T T
1287 1418 a7 1.
1258 11} ara hiar)
1259 1410 et 703
131 [TFD 373 [ Ty
1301 142 ara 1387 EL
.02 14.; JEE 1316 0633
3:03 RLE 167 15827 035
04 14. 17T 1587 o34
4 7T 71 034 k]
3 AL o34 £z0
[ 6 8L EE) AT
3] ) 932 TiE
[ 55 78 937 X
4 &7 16 53 031 D17
Aversge [ 172 1862 [ET) 225

Page ot
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EMISSION TEST RESULT

EMISSION TEST RESULT Fon 8 3
Ciland 0o T8 Bo., Lid. Location s KABG 12
Runé 2 Dala 27 N 33 Test Gporsler SaniF,
Chenl Oult T8Y Lo Lid Looution s FABG 12 Biar Tine e r— Fiieh Time o
Dess 27 Hov 23 pen Bakan P -
Bart Tirw 13:11 7::.\ n: ,mp B0, e Madd TELEDYHE API 100EH Bartal o, o7
d HO,/0y Analyxsr bods! TELEDYHE AP| 200EH Barial ]
BOy Ao Miaral TELEGTHE AP $00EH Becil Ho. o O o TELERE AR S0 He- :1
/Oy Arairzar Modal TELEDYHE AP 2WEH ol Ha, T * — TOEIMEAREE B Ho.
COVTO, Analyear Wodel TELETHE AP1 S00EM Bertal Ho. a8t
Tima (min) Cr (%) £0, (%) K [opm) B0, (pem) S {opm} Rareark
[FEHS e 37 (R EF) [
Tima (i} G % £0: (%) KOx {ppm) By (ppm) €0 (pam} Pamark i =) 37 Tou 37 3
= I 6% [Ty H 13 Ty = 37 53] 7 ]
i 438 368 1683 15 = =
] ) I63 B .11 ; 2 "'; .T,;; :: a‘z‘s
= 230 ::: 47 : ¥ i) T 750 36 17
BH = i - & B 3 s T3k 38 20
— H . : v N [ T 36 iE
E T L i 1537 3 6 £ 1o
Ti % i [ D) 361 550 ) B
FEey X 2 1342 u 3 550 T ]
o I 1343 1 3 15.8¢ 34
Saor z _ 5 14 353 i 32 X
507 s a5 IE 370 55 32 0.
7 1400 ) 348 [F) 371 56! 32 b
13285 14.29 2% 347 4.32 il 6 85 31 2
1378 3 3 a5 7348 [E) 7 1708 31 20
1 % 39 13:48 14376 0 177 o3t 2
13 2 [FE Tiz8 i 1782 20 18
13 T 1331 S 372 1758 038 36
1 A atar .. . 132 14.23 1.72 17 53 10_32 13
1 2, RFETS Y AvEIOH 14.28 288 1504 833 [XT]
Avntage 2 kil 118

Dot _ Seborr
[MrBaak Phalsanphiod) {MrBakall Phelssnphing )

Emirprrmenial Fiskd Sciantat (1) Envireamantal Fed Sclantin {4)

FOUMKO F ORI SLeTONAD 0 1S5, BATL RN

Pagesals FORMNG FRR11E REVSHANG § SSUE RATE 5617
Pagodcts RSty G 5 Labaratory oot
- Adrgas Specinlty Gases
Airgas e
v 143 ¥aston Road
e Al g s compary Plumutzadwile, PA 16945 Albrgan Speclaly Gaxes

Alrpascon ¥ AMegas USA, LLE
Y fige Lnkrn Landing Road

Cinzaminsan, M1 oAeyr-shon

A Lkl compeny It
Grade of Product: EPA PROTOCOL STANDARD CERTIFICATE OF ANALYSIS
Cuslomer: AIR LIQUIDE Grade of Product: EPA Protocol
(THAILAND) LTD Part Number: EOANIBHEIHANDZE Reforsnce Numbor:  62-401257850-1
Parl Number; EC4NISIE3HA0D0Z Rolerence Number:  160-402340013-1 Cylinder Numbsr. ~ NDG2877 Cylinder Volume: ~ 247.2CF
Cylindor Number: ~ GND0Z7210 Cylindar Volume: ~ 247.2 CF Loboratory: 124 - Riveron (SAP}-NJ Cylinder Pressure 2215 PSIG
Laboralory: 124 - Plumsteadville - PA Cylinder Pressure: 2215 PSIG PGVP Humber: 52018 Vahio Ouliet: 680
PGVP Numbar: A12022 Valve Qutlat: 660 . Gas Codo: CONONOX 502 BALN Cerification Oale:  Aup 07, 2618
Gas Code: COROMNOX S02,BALN Ceriificalion Dale: ~ Fab 11, 2022 Explrallan Data: _Aug 07 2026
. : = :
Expiretion Date: Feh 11, 2033 - et paame “’:' et rd Cratstondt mma’li’: pinipitit
Corlhcation prlghoad o wih TEPA Traceatilly Froiacid for Adsay sna Curiliceton of Brstous b biciabon Sanderds (Woy 2012)° deeumant A ey Thwt are » wheh ifect st e
CHRAZEI, T S Exted. Anthitlcal s et POzl Sl The iybndar hos o tolal an RSN DAL GTLENS CTINKES Reind,
ur\mnw“(h:’i‘?ﬂw::\‘z of 95 Tharw are s oo fcar witeh el ha U ¢l CRiScaban M. A1 Conea o b8t (5 DILR L e T I L
. - melelmoln tazis untass otharwian noied, ANALYTICAL RESULTS
Do Nt e Thiy Cylretar boow 100 paia. Le. 9.7 megapsstals etual Prototel  Totsl Ralallve
ANALYTICAL RESULTS Coneetitratian Cﬁnzw:llnn Melhad Uncertainty Dt
o ot " B 820 PPN 644 PPH [ - 1.1% NI5T Traceable 0773020, OWTANE
P o rtion ‘s‘““" st 5"‘!'."“"::‘ 5‘;2‘: gé':""" Anany WITRK OXIDE 180.0 PPM 1844 PEM at A NISTTraceable 077302018, 08AI/Z015
encantration o Lt SULFUR DIOXIDE 180.0 PPH 1606 P a1 #4145 HIST Tracsable CrAZO16, DRTTIOIR
HX 80.00 PRI £2.35 PPH Gi - 10% NIST Treceable 02/0412022, 0211 CAAGOH MONOXIDE 4000 PPH A07.4 PRUA a1 +1,1% HIST Traceable 070018
CAABON MONOXIDE  BDOOPPM 70,48 PPM Gt +1- 0.8% KIST Trcenble BROAIR022 HITROGEH Dalance
TR OXIDE BO.00 PP 62.36 PPM G +h 1.0% RIST Tractuble 2r42022, 2L, r—— CALIBRATION STANDARDS
f‘l;I..RFgGRENmmDE 21:?:,” 78.75PPR 51 +1-0.9% NIST Tracoablo olaE022, 02147 T Lot ColinderHo  Goncariration unea pate
— WTRK 17600241 ERCOTREST . ADIAFPM MITRIC ORDEMITRCOER 1% Taay 1, 2008
CAL ARD, M 12345 604119 20,66 PRI KIIROGER DIOXIDEAIR o 15% An 62,2047
ABRATION STAND: s GMIE  THZ010104 GOSCIBT 5101 PPMAITROGEN DIOXDEMITROGER  #h20% Jundi, 2020
Type Lot D Cylindoz No Concentralion Uncartinty __ Expiretlon Dat KTRI 101045 WAZLDOATO)  £9.5 PPM SULFUR DIDXIGERITROGER e Jur2e, 202
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NIRM 13030418 KALDOAS1) 9.8 PPH SULFUR DIOXIDENITROGEN -0 3125, T — TR
Hiolet G760 AP {08391 NG FTIR ul 12,2018
ANALYTICAL EQUIFMENT . Hicetot 6160 APW100331 N2 R Aug 03,201
InstrumentiMakeModal Analytical Principle 1.ast Multipeint Callbrailen Hiualet 6720 APY11C0301 £02 FTIR Aun 02,2018
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Grost walght: 7600 grama

Tiiad Data Available Upon Roquast

NOTES:Grass Waighl: 48.5 Kg
NetWalght: B.1Kg

This calbrmtion std, has boen caified In accardanca with the iy 2012 EPA Traceablly
Document EPA-SOMR-12/531. Al tesfing pracessas and moasurements conlorm (o Uo reg
ISCAEC 17025 and 16 Afrgas 150 20012005 and ralate only to items [dantified on th's cof
are corltiod to ba NIST Tracoable with totaf uncestainty a3 datalad under Analytical Urce
document shalf not bo repiodusad In full withoul wiltten appioval of the fssuer,
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Cusrze Detail: o
Cirer Number: gp133a28

Humbar: 478100-J-44
it el 30-rn-2016
CRENE 20-Ja0-2024

Cylinder Deseriptiog:
P Sieeldll

Frining s el o

Certifivate Nty

4676/15
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$50730

Mominzl CyHater Coment: Approve.
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SITHi PO RN; SITHIPORN ASSOCIATES CO,LTD.
arenctates CALIBRATION LABORATORY

Continuation of Calibration Certilicate

SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY Cort.No, + ACCE003

Job Re. @ VC66AC0031
451.45%/1 Sirinthom Rd, Bangbumnu, Bangplud Bangkok 18700 THAILAND I'ﬂ © : 2013
Tal0-2435-8200 Fox.0-2433-1679 e-mailxal-center@sithiphomicom http:fwwwalthphomncom CAUBRATION B354 sges & 2o
Cailbration Procedure = CP-AC-03
Cere. Na. 1 ACC2300%

Pages ¢ 1of2
. . . .
Calibration Certificate Catibrution Method :
This cquipment was calibrated by baged on [EC-60942-2
“The sound pressure fovel, frequency and {otal distortion o

Eqgulpment : SOUND CALIB
Magufacturer : RION

ed using the reference

microphone.
Moddk NC-M
Serinl No.: 34178121
1D Ro.: RYG_Fs0213 Condition of ths result of ealibration :
1. Referente Standard Insiraments © 5
Insirumen Mode Sexlh Mo, Coxt Doy
Condltion At Found : GOON Waveferm Genzeator 33500 MYS52302742 EF-0008-2
Digital Multimeter I6IA MYS3220004  EELBP, (410265
Customer : ALS LABORATORY GI-OUF (THAILAND) CO,, L ggz_alla: :"i'tmfm‘r ;;j:i: :R:;zigg;g Z:_gz gi;gfﬁs
104 PHATTIHARAKAN 40, PHATTHANAKAN ROAD, el Mullmerer ! -BE. 0303

Programmable Atienusior MAT-I070 62100134 EF-0009-22
Condenser Microphone 4180 2077500
Measuring Amplitier NA-3ZKal 34560495
Autio Analyzer AVR-3360A VT44B6069

KEWALNG PHATTIIARAKAN, REET SUAN LUAN

AA-I0I322
BANGKOK. 10250 THAILAND. ui3-22

Laocation - R
Ambient Temperature : {230 23) °C : 3, “Ihiis cenificate is raceable 1o the i fora! syster of unil maintained at :
: ”:‘:]"“;h - :;:'(fi;; ‘:p“ i 3.1 Netional Institute of Metrology (Thailand.

elatly ' 0 5 -

athve Humidity 5!3 -F.M H 3.2 Thiland Instituie of Scientific ond Technological Research (TISTR),

Hecelved Date: 24 JANUARY 2023 :
Calibration Date @ 26 JANUARY 2023
Date of {ssue: 27 JANUARY 2023

Calibrated by : (hakasn Pisutpaisan

Approved by @ ; /w_‘
{ Thangku! Peichurai )

This certilicate is issued in accordance wilh the nequiremnents of ISCAEC 171025 standard, may not be reprodoeed

ather than in fulk, except with the priar written approval of the head of Catibration 1aboratery.

QF-TSI2-03-0H-020604 QF-THi2-H-M-L20664 w

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

Frrmttate CALIBRATTON LABORATORY S&%%%%?g IS\IOE A%Tg }? JEIQ(,)IIJ;F‘P '

Continuation of Calibration Certificate

Cert No. 1 ACCIIND 4514511 Sirinthorn Rd Bangbumnu, Rangplud Bangkok 16700 TRAILAND. HECTISITS 170
Juk No, 1 VCAGACIDN Tel.0-2435-8800  Fax0-2433-1679 Ihical Nhiphomcem http) highom.com  CAUPRATION D3
Pages @ 3al} Cert. No. 1 ACL23050
R Pages  +  lof
Result of catibration ;. gy of 8

1. Sound pressure level

Calibration Certificate

Equipment : SOUND LEVEL :
— Manufacturer ;
Speeified sound Measued Model :
pressure Jevel value Serial Ko
u8) (R} 1D No.; RYG FS0434
Eal 94,16
Condition As Found : GOOL
2. Frequency
Customer ; ALS LADDRATORY GROUP {TTIAILAND} CO., LT,
Specificd Measured | Devisted 104 PHATTHANAKAN 40, PHATTHANAKAN ROA
Frequency valie value Uneertainty ;I\l::;;\:::f [:j{z'::;r:lj?zf::g' KHET SUAN I'UM.Q
(Hz) 122) (%} %) AR . AILANI,
1000 1003.2 0.3 0.
Location : -
Ambtent Temperature ; (231023) “C
3 Tatst dictosiion Pressure: (1013 %3 ) kPa
s Relative Humidity ¢ CA00 £20) %
Mepsured velue (%) Uncertsinty ( %) . Tolertnce limit { %)~
197 0D ini [ e Received Date : 24 JANUARY 2023
X Callbradon Bate : 2526 JANUARY: 20337
Date of Issue : 27 JANUARY 2023
The reposted uncenainty is based on & standard incetainty mufiiphed by coverage factor b - 2 Calibrated by : Nathakorn Pisutpaisan

or ay value following caiculation. providing a luvd of confidence of approximately 95 %

End of Culibratlon Cerlifieate - Approved by ¢ wﬁ .
: N
)

{ Thanakul Pewchurai

Tlis cestificate is fssued in accordanee with the requirements of 1SOAEC 17025 standard, may net be reproduced

other thim in fulk. except with the prior writien approval of the liead of Calibration Laboratery.

QF-TSI12+H-G4020664 QF-TSI20HH-0206

- GLA .



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
asreciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. + ACL23080

Jeb Mo, : VCG6ACHI]

Pages :Zof§
Calibratioa Procedure : CP-ACO!

Calibraton Method :

This equipment was calibraed by besed on JEC-61672-3 (2!
The SLM had (2515 1o Acoustical and Electrical signal tests
Standard Instruments.

el meter (SLAM).
‘Ansehoie chamber and Referance

For tests rezults of each items were made by obzervation of eadh Thitrinents

Condition of this result of calibration :
1. Referenee Stendzrd [nstruments :

Instrument Meded Serial No,

Wavelorm Geinerator 332104 MYARH 7076 07
Wavelorm Generator 335118 MY352302742 EF-000%
Digital Multimeter 34614 MYS53220104

Digital Multimeter 3361A MY532200%

Digital Multimeter AHala MYG0024273

Programmabls Attenaawe MAT-1070 621001 14

Condenser Microphane 4180 917900 AALl

Measuring Amplifier NA-32K AT 34560495 AASD

2, This result of calilmation wrs found accurate as showas on date and place of calibratioy ft r.
3. This certificate is iraceable (o the kstemnasionst system of unit maintained at ¢ :
3.1 Nationad Instilute of Metrology (Thaitand).
3.2 Thaitand Tnasituts of Scientific and Technotogice) Reziindh (1

OF-TS) 204020000

7 Bl

SITHIPORN: SITHIPORN ASSOCIATES CQ,LTD.
armeraien CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Cert, Nev  ACL2308D
Jok No. ; VOG6AC0831
Pages : 4of8

Besult ol calibrition :.

1. Absclufe sensitivity

Mefirence
Acoustic Signat
(4B}
$3.9 (93.95)

2. Self-ponerated nofse
2.1 Normul Lewst

Measured Value
LdB }
174

2.2 The micrephone of the sound Jevel meter was replazed by eleeinea) sipnal in]}

Frequency Measured value
Wetglting (4B}
A - weight 1.2
C - weight 15,9
Flat 25,5

3. Acoustical stgnad tests of [requency weightings
Meter free-field acaustie responss at a Jeve] &

Frequaney Dieviation from y nise curve (881
(Hry Fat o Actepance
ks Lirnits
1325 0.3 0.3 n.i i85
16T 0.0 o0 0.0 210
BL0G -1.3 -id -hd =50

QF - TSE00 -2 0004

7 At

SITH IPORN; SITHIPORN ASSQCIATES CO,LTD.
pERGCraies CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23080
Job Ne, 1 VC56AC0031
Pages  ; Jeff

Semmary.of Messurement Result ;.

Maximum-permitted
Parameter uncerialoly af

measurement (dB)

1, Absolute sensitivity

2, Sell-penerated noice

3. Acoustical signal tests of frequency weightings
125 Hz
1000 Hz
8000 Hz
4, Eleatrical signal wsls of frequency weightings
For 10 Hz 104 XHz
For >4 kHz w 10kHz
For > 10 Wiz 10 20 kilz
5. Frequency and (ime weightings at | Kilz
6. Long + term stabilily

ANAN

7. Level linzarity on the reference fevel mnge

3. Level linearity including the Jevel ranpe control
9. Tone burst response

10, Peak C sound deval

11, Dverload indication

12, High Ievel stability

- ANENENRNENESENE

QU-TSL2-4-04-021H04

o Al

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
bty CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL13080
Joh No. : VCEEACDE3T
Pages  : 5af8
4. Electricat slgnal tosts of frequency weightings
Weighting network response with relative to | &4z,

Fregueney Devitiog from various
(Hz} .
Flat Cwzight

63 0.0 ]
128 00 Bl
250 [t e
500 0.0 0
160G 0.0 0.0
2000 00 0.1
4000 0.8 0.0
2000 ug a1

5. Frequency and fime welghtisgs af § kEHz

5.1 Frequency weightings m 1 kHz

Measured Deviaied Acteplance
Frequency Vatue Vatue Limits
Weighting {dn}) (i) tdn)
A - weipht 9440 0.0 -
C - waight 94.0 0.0
Flat 4.0 2.0

5.2 Time weighting st F Kz

Meazured ;}i‘.&nct

Frequeney

Valoe Limits
Woightng: tany (4B}
Fast w0 -
Slow 44.0 XA
Leg @4.0 + (L}

6. Long - ferm stbility

SLM Display | SLM Displav | Deviated Aceeptanee
Freguency at initkal at fina Valse Limits
Weighting (dB} t48) {dB} 1dB )
A - weight 940 G40 0.0 0.3

QF P TS E2-4M04- 020k

7 Al



SITHIPQRN, SITHIPORN ASSOCIATES CO,LTD. Es! rTQH(g PORN; STTHIPORN ASSOCIATES CO.,LTD.

Frrotisies CALIBRATION LABORATORY CALIBRATION LABORATORY

Continnation of Calibration Certificate Continuatior; of Calibration Certificate

Cerl. No. : ACL23080 Cert. Ne. : ACL23050
Job No. 1 VOG66ACOR3L Jah No. : VCGEACD0H

Pogez  : bal® Pages  : Jolf

7. Leved lineasity vn the reference levet range 8. Level linearity including ihe tevel range cansrsl

Anticipated Measured Acceplance Amticipated § Measored
Value Value Rastge Value Velue
(dB) {an) (dB) (dB)
137.G 137.0 Auto 940 24.0
136.0 136.0
135.0 135.0 9. Tone burst response
134, 1340 Time Tone burst Anticipated Measured
133.0 133.0 duration, Th Cyele Value Value
1320 1320 Weighting | ¢ous) (dB) (dn)
1310 131.0 B.25 1 108.0 107.9
129.9 1290 Fast 2 & 117.¢ 117.0
124.0 124.0 200 00 1350 134.1
119.0 IR0 k] & 108.0 108.0
Slow
114.0 114,0 200 800 137.6 127.6
1(5.0 3090 025 1 99.0 98.9
184,0 M0 SEL 2 g 108.0 1680
59.0 $9.0 200 500 1280 128.1
$4.0 94.0
35.0 88,0 16, Peak C sound Jeved
84.0 84.0
79.0 79.0 Number of eyele Anticipated Measured
7.0 74.0 in Value :
3.0 69,0 15l signal (dB) _ :
54,0 G4.0 Continuous 133.0 005
59.0 59.0 One 1364 0.2 43,0
34,9 540
49.0 49.0 Number vf eyile Aditicipated Measured Dyvintest Acceplance
hab] U in Value Vilue Value Limits
3990 399 vest signal (di}) (dR) (un) dit 3
340 Mo 0.0 =11 Continuous 133.0 133.1 1 -
0.0 20.9 R & L1 Positive half eycle 1354 135.2 -0.2 2.0
290 89 0.l *L Nepative hall cyele 135.4 135.2 0.2 32,0
28,0 219 -0.1 +1,1
270 20.9 0.1 +1.1
26.0 25.9 -0.1 1.1
250 245 0.2 & 1.1

QF-TS 1 2-04-03-0206464 OF-TS12-04--070664 W
7 A - b -

SITHIPO SITHIP SOCIATES CO,LTD. .
T B RALION Laronarony SITHIPORN ASSOCIATES CO,LTD.
CALIERATION LABORATORY

Continuation of Calibration Certificate .
Cert. No. : ACLI3080 $51-45%/1 Sirimbom R, Bangsumry, Bangplud Banghok 10700 THALLAHD 5515 25

dnb No. : VCG6ACH03) Tol0-2435-6800 Fag-2433-1679 e-maffcalcentergisithiphomcom Hilp/fwwwskhiphomeom  cAuBRATIONo1S
Papes  : Boff Cert. No, : ACL2Z307)
Popies t Tofg

15 Overlond indicatlon

Calibratiom Certificate

Measured vajue (43 )
Pasitive Negative Equipment : SOUNIY LEVEL METER
one-half cycle | vng-hall eycle Mannfacturer ! RION : R o
85.5 80,5 Model : NL-52A !Microphn'n:c uc-59/ P:camp!iﬁcr Nn-;s
Serial No.: 00920831 / 22191 £ 22220 T
12, High level stability 1D No.: :
SLM Display | SLM Display Dgviated
; i F : Goon
Frequency at initi) 2 final Value Condltion As Found i : .
Weightl L
b L2 (an} bt} Customer | ALS LARORATORY GROUP (THAIL AN CO,, LTD.
A - weight 1370 137.6 [ 104 PILATTHANAKAN 40, PHATTHANAKAN ROAD;

KHWAENG PHATTHANAKAN, KIET §UAN LUAN
DANGKOK, 10250 THAILAND. :

Lacation ¢ -

Amblent Temperature @ {230 %3) “C
Pressuee : {1013 23 } kita
e s o End of Calihration Certificate Relative Humidity : L300 £20) %
Regeived Date: G6 JANUARY 2023
Calibration Date : 2324 JANUARY 19.?.3
Dale of Tssue 25 JANUARY 2023
Calirated by : Muthakom Piswipaisan

—
Sk 7 BIA
f .

Thamakul Perchuri )

This cenifieate is issued in secordance wits the requirements of (ISOTEC 17028 standard, may not be reproduced

aather than o ull. except with the prior witten approval ol the beud of Colibration Laborawry,

CQF-TSI2-{M-(H-02000-4 _ﬂ/ QF-TS1 2 0H-020602
7 Abefo -



S IT'H { [’t‘) RMN; SITHIPORN ASSOCIATES CO,LTD,
AnRmOIates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, Na. 1 ACLZ3073

Job No. : VOGEACLO2Y

Papes  : 20fR
Culibration Procedure @ CP-AC1

Callbristien Method : :
This equipment was calibrated by based cn IEC-61672-3 {2613} fevel meter {ST.M).

ighiing v gchoie chumber ind Reference

Standard Instriments.

For tests results of each ftems were made by observation of each Tn:

Condition of ¢his result of ealibration :
1. Reference $randard Insirumants :

Inslrnment Maodel Serial N
Wavelorm Jenerator 3320 MY4R017076
Wavefunn Generator asnn MY$S2302742
Digital Multimeter 3614 MY$3220104
Digital Mullimeter 3M61A MY32220476
Digital Muliimeser 3H61A MYAO22TI
Trogrammable Atlenuater MAT-1078 42100114
Londenser Microphone 486 2977900
Meusuring Amglifier NA-4ZKA] 34560495

AAFH0S

2. This resuit of calibration was found sccurate as shown en date and place of clibration for this calibrated jigm only.
1. This ceritficate is traccable 1o the inersational system of unst maintained a1 : S
3.1 National Institiie of Metrology (Thatland).

3.2 Thaflnd Institure of Scientific and Technolopieal Research {TI5TR), -

QU-T 8120 2601

o AAA

SITHIPORN: SITHIPORN ASSOCIATES CO,LTI.
grmoeraten CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
esociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL23073
JabNa, @ VC66ACH029
Pages : lofd

Summary of Measurement Result

Maximum-permitted

Pursmeter uncertainty of

: measurement {dB)
1. Absolute sensitivity v o NIA,
2. Scif-genterated noise v
3. Acoustical signal tests of frequeney weightings
125 1z 4 -
1000 Hz v -
8000 Hz v -

4., Electeical signal tests of frequency welghtings
For O Hz o $ Wiz
For » d kHz to ) kHz
For» W0 kHz w2041z
5. Frequenoy and Ume weightings at T idlz

4. Long - tern stabiliny

7. Levet linearity on the reference Jeved ranpe

. Level linzarity including the level range control
9. Tone burst response

10, Peak C sound level

11, Overlond indication

12, High Jeve] stability

IRSENENENESENES BN RNEN

QF-TS1Z-5-G34-11200401

84

SITHIPORN: SITHIPORN ASSOCIATES CO,LTD
Gt CALIBRATION LABORATORY

Continugtion of Calibration Certificate

Cert, Mo, 1 ACL2M73
Joh No. @ VCasA (0029
Papes ¢ fofB

Besult of catibration

1. Absnlute sensitivity

Reference Mezsured
Acoustic Sipnal Yalue
(dB) (48}
93.9 {93.95) 0

2. Sclf-generated noise
2.1 Mormnal 1est

Measured Value
f(dp)
11,0

2.2 The microphone of the sound level meter was replaced by clcarical sipnal inpus ¢
I td ¥ 1t P

Frequeney Measured vatue
Weiglting {80
A~ weipht 9.8
C - weight 4.8
Flat 26.3

3. Acousticat signal fests of frequency weightings
Mater free-field aeousic response ot & lwe!d of 84 4B

Frequency Deviation from various fig ze firve {98
{HzY Pl Coweighn :‘\cc.:pmn:r
3 3 Limits
125 0.0 0.0 0.0 = LU
1000 L5 0.1 0.1 <07
B30 3.3 0.2 Rl +1.5,-235

QF- TS0 20444420064

En

Cert. No. 1 ACL23073
Jol No. @ VO6EATHN2D
Papes @ SofB

d. Electrical signal tests of (requency welghtings
Weighting netwaerk response with relative 1o | kKiz

Frequency Dviation from various Srequency Welghting response curve (di1)

tie) Flut Cowight

63 0.1 2.0

125 0.0 0l

250 0.0 2.0

300 L] 0.1

1000 0.0 o0

2000 0.0 0.1
<4000 0.0 0.0 0.0 1.0

RODD .0 01 0.1 + 1.5,- 35
15000 00 12 -2 15168

4. Frequency and time welghtings sz 1 kHz

5.1 Frequency weigltings at § kifz

Measwed Devinted Acceplance
Froquency Vilue Value Limits
Weighting (dR ) () 1dB)
A - weight 94,0 0.0 i
C - weight 94,0 ] LR
Flat 94.0 i : 3

5.2 Time weiphting at L ki

Meazured

Fregueney Value VR T.itms
Weighting 143) (i3} B
Fast 240 (1.0 -
Slow 94.0 0.0 + (L1
l.eg 340 0.0 (L]

6. Long - term stability

SLM Display § SEM Display T Deviated Acceplinie
Fregquency W ininal it finak Value Liririts
Weiglting {d4B) (43} 1483) 1dB}
A - weipht 4.0 94,0 0.0 0.4

OQF TR 24302000

o BT
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grrocinti CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
dsraclates CALIBRATION LABORATORY

Continuation of Calibragion Certificate

Cert. No, 3 ACL23073
Joh Na. : VC66AC0029
Pages  : GolB

7. Eevel linvurity on the reference lovel range

Anlicipated | Measured Acceplance

Vaolue Value
(483} {dB)

137.0 137.0

1360 1360

135.0 1350

1340 134.0

1330 133.0

1320 132.0

131.0 1310

1290 125.0

124.0 124.0

9.0 0

114.0 ild.0

109.0 102.0

104.0 104.0

9.0 1.0

3.0 94,0

89.0 §9.0

84.0 810

79.0 780

40 4.0

650 62.0

64,0 6.0

5%.0 590

54.0 34.0

9.0 49,0

2.0 444

390 B9

340 339

30.0 20.9

29.0 189

2R.0 278 0.1 20,8
200 26.5 0.1 0.8
26.0 26.0 00 1.8
25.0 248 1 +0.8

QF-TS12-0H-04- 021ttt

7 BT

S ITH! Pi) RM;: SI'FHIPORN ASSQCIATES CO,LTD.
afsiciaten CALIBRATION LABORATORY

Continuation ol Calibration Certilicate

Cert. No. : ACL23073
Job Mo, 1 VORGACED2Y
Pages : BalB

1. Overload indicatlon

Measured value { dB3 }
Positve Negative

ane-half cycle | one-hallcycle
0.6 80.5

12. High level stabillty

SLM Display | $1M Display Devinted
Frequency al initial ai final Value
Weighting (i) €3] (dR)
A - weight 137.0 137.0 0.0

The reported uncertainty is based on & standard uncenainty multiplicd by coverage Hstor

or any valug foltowing euleulation providing a lnvel of eonfidence ufnppmxiir_méi 5

End of Calibration Cerlificate

QTS 220500

57 b

Curl. No. : ACL23073
Tab No. : YCGEACO029
Pages  : 7of8

8. Level lnearity Including thie level ruuge consral

Anticipated | Messured
Range Valug Value
(dB ) {dB}
Aute 24,0 2.0

Deviaed Acceplance

%. Fuac hurst respoase

Time Tone burst Anticipated | Measured
duratien, Th Cyele Yalie Valoe
Weighting (ms) {dB) (ug)
.25 i 108,0 108.0
Fasl 2 8 117.0 117.0
200 800 134.0 134,
2 8 108.0 1080
Shaw
200 500 127.6 127.6
0.25 1 99.0 8.9
SEL 2 3 105.0 108.0
200 BOG 1380 128.1

1D, Peak C sound level

Numier of cycle Andieipated | Measured Acceplizee
in valuz : JE i
test signal [ag) S (s )
Continuous 1330 -
One 1364 )0 =20
Number of eyele Anticipated Measured Deviated Acceptance
in Value Vatue Value Limits
{est signal (dig) {dB} {dB ) {483
Centinuous 1336 133.0 0.0 -
Fosilive haif eycle 1354 135.1 -0.3 =10
Nepative haif eycle 1354 135.1 -0.3 1.0

QETSIZ-04-04-020680

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

r¥ 2
451-45f3 Sifinthomn Rd,Bangbumru, Bangplud Bangkek 10700 THAILAND. HSCTISINTE 17025
Tel0-2435-8800 Fax.0-2433:1679 e-malkcabcenter@ylthip com hitp/fwsvwsithiphoincom
Cert, No, ; ACL23B50
Papes i Jolk

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufucturer : RION : o

Model : NL=52A ¢ Micraphone UC-59 / Preamplifier NH-25
Serial No.: 01120939 £ 2104022328

1D No.: -

Conditlon As Found : GooD

Customer ALY LADORATORY GROUP {THAILAND) CO,, LTD;

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD; © - .
KIIWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND. R

Location & -
Amblent Temperature (230 23) ¢

Pressure ; (L3 £3) kPa
Relative Humidity : {50.G =20 ) 4

Received Date :
Calibration Date
Date ef Essue ;

24 JANUARY 2023
26-30 JANUARY 2023 -
31 JANUARY 2023

Calibrated by ; Nathakom Pisuipuisan

7 B

( Thunuku! Pewchuni

Approved by :

This certificate is jssued in accordance with the requirements of ISOMEC 17025 stanclard, ntay not be reproduced

other than 1 Rill, except with the prive writlen approval ef 1he head of Calibrarion Laboratory.

QF-TS1IHAR-02062



s ITMI-! | PO RN; SI'THIPORN ASSOCIATES CO,LTI.
SraElaben CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. 1 ACL23090
JabXe. 1 VC66ACODIG
Papes : 2of8

Calibration Procedure : CRAC

Calibration Method : :
This equipment was calibrated by bused on SEC-616723 (20§2) §Endard
“The SLM had tests to Acoustical and Electrical signal tests of fi

Sundard Instruments. it

i level meter (REM).
ghiing it Adéghoic chamber and Reference

For tents results of each ftems were made by obsereation of eacht

Condition of ¢his resull of ealibsation :
1. Reference Standard Instruments

Insirumepy Model Seriaf Na,
Wavelorm Generator oA MYARC170%0
Wavelorm Generator 3I511B AYS52302742
Digital Multimeter JMBIA MY5322010
Digitel Mulimeter 338LA AYS32H)076
Iigital Multiructer 34461A MYAND24273
Prograqunable Altcnuator MAT-1070 6100114
Cendenser Microphone 4188 2977900
Measuring Amplifier NA-2KAL 34560495

AN2D052D

2. This result of calibration wos found sceurite as shown on date and place of ealibration for this c:ﬂﬂml_ 1em oaly.

3. This certificate is traceable to the jonal system of unis maintuined ot 2

3.1 Mational Instivite of Metrology (Thaitand),
3.2 Thaitand Instinnte of Seientific and Technological Research (TISTR).

QF-TS1 20 (-0 10604 :,,

SITHIPORN. SITHIPORN ASS0CIATES CO,LTI.
e g CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHI P’) RN; SITHIPORN ASSOCIATES CO,LTD.
drien e CALIBRATION LABORATORY

Conzinuation ol Calibration Certilicate

Papes  : Jold

mmary of Measnrement Resulf &

Muximomepermitied
Parameter uncertainty of

i measurement {43}

1. Absolute sensitivity

2. Sell-gencraed noise
3, Acoustienf signal tests of Frequency weiphtings
125 Hz
1000 112
E000 Hz
4. Elecirical signal tests of frequency weightings
For 1{1 Hz {o 4 kHz
For » 4 kMo 10kHz
For > 10KHz 10 20 k17,
5. Frequeney and time weightings of L ke
0. Long - terim siability

AYRNAN

7. Level Lnsarity on the reference level ranpe

B, evel Vinearity mcluding the level range contral
9, Tone burst response
10, Peak C sound levet
1. Qverload indication
12, High level siabiline

A 0.1

s AVENENENANENENERENRN

Q=TS 2Rl k=L

77;_6/&.

SITHIPORN: SITHIPORN ASSOCIATES CO,LTH.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. @ ACL23090
Johi No. 2 YC6ACHO30
Pupes : Sofd

Result ol ealibration ;.

i, Absolute sensitivity

Relerenee Measured
Acoustic Signal Value
(dB) (di)
53.9 (93.95) 9.0 0,0

2. Self-gensrated nolse
2.1 Normal ezt

Measured Value
(dl3 }
14.2

2.2 The microphons of the sound fevel meter was teplaced by electrical signal input devi

Ireguenty Mensured vilue
Weighting {dB}
A - welght 99
C - welght 40
Flag 20.7

A Acoustics] sigaol tests of freguency welghtings

Meter free-fizld pooustic responze al s fevel of 54 48 100

Fraguency Devistion from varlouws Fédue Fi Tespie cbrve 408)
tliz} Pl Covmight Accepance
. Limits
iz 0.} 18] 0.1 EREY
FOOE [h] [N 0.1 (L7
RODEG A7 0.7 -7 + 1.5, 2.5

QF - TSE2-DAH-02060

- AL

Cert. No. + ACL230%0
Joh No, i VCRGATOIIN
Papes @ Sof &

4. Fleetrice] sipnal fests of frequency welghtings

Weighuing network response with refative o § kiz,

Erequency Deviation lrom variows freqiiensy waighting response curve (dB)

i) Flat Crweight 1 heeeplance
63 Q.0 0.0

125 6.0 0.0

250 0.0 0.0

500 0.9 0.0

1009 [eAi] 0.0

2000 3.0 0.0

4000 4.0 0.0

8000 00 0,1

16000 Qx| -1.2

5. Freguency and ime welghtings at # LHz

5.1 Irequency weightings ot 1 kil

Measwsed Deviated Aceeptance
Frequency Value Yalue Limits
Weighting (dn) (dn) [
A~ woight 416 00 g
C - weight 4.0 CEH2
Flat 94.0

F02

5.2 Time wrighting st 1 KMy

Asdeptince

Measured
Frequency Valye Limits
Wesghting LdBy (dg)
Fast 94,8 -
Slow 24.0 {51
Ly 94.0 3

G. Long - term stabiity

SEM Display | SEM Display | Devinted NEnee
Frequency at initial atfinal Value Linits
Weiphting LdB ) (dB ) {dii} (433
A - weight Pani] M0 00 0.1

QF-TS 13t

= LA



SITHi P C_o RN; SITHIPORN ASSQCIATES CO,LTD.
pesauiates CALIBRATION LABORATORY

Continuation of Calibration Certificate

5 ITVH ! PORN; SITHIPORN ASSQCIATES CQ,LTD.
assdeiates CALIBRATION LABCRATORY

Continuation of Calibration Certificare

Cert. No, ¢ ACL23090
Job No, = VC66ACHI30
Pages  : 6alB

7. Level Lineatity on the reference level range

Anligipated Measured Acceplance
Vulue Yalug ’
(dB} {dB)
137.0 137.¢
1360 1360
135G 1350
1340 1340
133.0 133.0
1320 132.0 0.0 0.8
1310 1310 0.0 20,8
1254 $20.0 0L LB
124.0 124.0 0.0 .8
1150 119.0 0.0 0.8
114,0 114.0 0.0 2.8
1690 109.0 0.0 (.8
164.0 104.0 0.0 0.8
99.6 990 0,0 0.8
M0 94.0 0.0 +{.8
$9.0 £9.0 0.0 .8
84,0 S0 0.0 208 -
0.0 79.0 0.0 0.8
740 74,0 0.0. .. |7 40
694 0.0 [ L R S 2
640 640 L0408
390 59.0 CLIROTES 208
54,0 540 L 08
2.0 45.0 0.0 H0.8
4.0 34.4 [1AY) LK
39.0 39.0 0.0 .8
34,0 30 0.0 0.8
300 30.0 0.0 0.5
29.0 29.0 0o .8
8.0 8.0 0,0 LY
270 210 6.0 L8
26.0 26.0 3.4 208
25.0 25.0 .0 .5

GF-TS12-H-04 030084

AL

SITHI PO RN; SITHIPORN ASSOCIATES CO,LTD.
Frsecrates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. No. 1 ACL23080
Joh Mo, @ VCE6ACHID
Pupes ¢ Tof8

B, Levek lincarity Including the level vange cantral

Cert. No. : ACL230%0
Jab No. : VCE6ACH020
Papes @ fald

i1, Overload indieation

Measured value (4B } |F Acceptance
Positive Negative Limils
one-half cyele | one-half cyele oo (dB )
69,5 B4 CALS
E2. High Jevel stablliry
SLM Display | SLA Display | Deviatsd Accepiancé
Frequerey at Initial a Sna) Valae Limis
Weighting (4B} (dn) (4B}
A - weight 137.0 1300 0.0

The reported uncersainty is based an o stundard wcenuinty multiplied by coverage factor & = 2

or any vaitue following caleulation,pros i 2 lavel of voulidence of upproximately 95%

e —— End af Calibration Certificate s

QETSF2H- -0

Anlizipated | Measurcd Devinted Acceplance
Range Value Valge Limils
(4B) {dB) : - dB)
Auta 940 94.0 SEA08:
4, Tonc burst response L
Time Tenr burst Anticipated | Measured Tiebiaied
duration, Th Cxele valug Vitue valig
Weiting | (ms) (4B} (a8} (dB) -
0.25 i 108.0 167.9 -0.1
Fast 2 3 11750 117.0 0.0
200 800 134.0 134.0 0.0
2 B 108.6 108.0 4.0
Slow
200 800 127.6 127.6 0.0
0,25 ) 29.0 98,9 0.1
SEL 2 ] HED 8.0 .40
200 B0 128.0 128.0 0.0
10, Teak € sound Jevel
Number ol cycle Aniicipated | Measwred . |- Deviated | Asdepranice
in value cakl” " Velie Linits
tent signal (dB) . {dB} (48)
Continous 1350 ¢ 0.0 -
One 1364 .3 +2.0
Muntber of eyele Anticipated | Measured Deviated Acceplance
in Value Value Value Limits
test signal {dB} {48} {dB) (dB )
Continuous 1330 1330 on -
Tositive half cvcle 1354 1352 0.2 1.0
Negative hall cycle 135.4 1352 0.2 1.0

QF-TSIZ-B-tH-412000d J
—
P A

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

551-451/1 Srfnthom Rd ,Bangbum~u, Bangplud Bangkok 10700 THAILAND. HEC-Ti-11s 2702
Telg-2435-8800 Fax0-2433-367% e-mailcakcenice@sithiphomcom hilp Awwwsithphomecom  causmaToN DM

Cert, No.: ACL2IN3G

Pages : lof®
. . .
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufscturer : RION P
Maodel : NL-2¥ Micruphonie UC-52 / Breamplifiee N13-21
Serial Ko.: 01133046 / 1572267 (9873
1D N RYG FSO006
Condltion As Found : GOOL
Customer : ALS LARORATORY GROUF (FHAILAND} (0O, LTD.

104 PHATTHANARAN 40, PHATTHANAKAN ROAD,
KUWAENG PIATTHANAKAN, KHET SUAN LUANG,
BANGROK, 10250 THAILAND,

Location : - -’Mf’fef/ﬁﬂit 7) .

Ambicat Tempersatere {230 £3 ) ‘C . FE e :

T'ressurc s L1003 £3 ) kita R _'_:éf“'[(/ .

Relative Humidity ¢ (500 20 ) % : T [t :
: YT

Recelved Date s 06 JANUARY 2023 N

Calibration Date : 1318 JANUARY 2023

Date of Issue : 19 JARUARY 2023

Calibrated by Nathakom Pisutpaisan

Ny,
Approved by / -
«
)

{ ‘Thanakul Petchurai

This centificale is issued fn accordanze with the requirements of ISOAEC 17023 standard, may not be reproduced

ather than in ], eneept with the prinr witlen npproval of fhe head of Calthmiion abomtery.

QF- 15132664



SITHIPORN

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure

Calibration Methed :

This cauipment was calibrated by based on IEC-81672-3 (2(]13} St
“The SLM had (osts o Acoustieal arad Elsctrical signal tesis ofﬁtquen»

Siandurd Insruments.

CP-ACD2

Cert, No, @ ACL23639
Jub No, 1 YCEEACH024
Pages : Qofy

for sbitnd Tevel meter (SLM).
tinji willf Anechoic clamber and Reference

For tests results of eacht items were made by observation af cath {mlmm :;ts'éis’s'yhy and alen with SLA's dieplay,

Condition of thiy resuit of calibration :

1. Reference Stantard Instruments
Instrument
Waveform Generalor
Wavelorm Generalor
Digital Multimeter
Digital Maltimeter
Digital Multimeter
Prograramable Attenustor
Condenser Microphione
Adcasuring Amplificr

Model SeriaiNn,

332104 MY SR017076

RELTH MY$2302742

3346TA MY$3220:04

33461A MY 53220076 ir

B8a6A MY60034273  LELDP. 050365 !
MAT-1670 62100114 LE-puG3 " {Keh-23

4150 2977900 AAIOI32 T 2AF2

NA-IKAL 3560495 22T

AA-Z00522 -

2. This result of calibrtion was found accurate as shown on date end plage of calibration for Whis ealibiraied ifent only.

3. Thiis certificate is waceable ta the intormnational system of untt maintained at «

3.1 Nutional Institute of Metrology (Thailand),
1.2 Thailand Instinnez of Scientific and Teshnological Research {TISTRY.

TS 20304020003

= AAA

SlTHin)RN SITHIPORN ASSOCIATES COLTD.

EENE TR A

CALIBRATION LABORATORY

Continuation of Calibration Certilicate

SlTHlPORNJ

AGEOCTAES

STTHIPORN ASSOCIATES CO,LTL.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Maasurement Reszlt:,

CerL No, @ ACL2303D
Job No, 1 VCEEALCO024
Pages @ 3of%

Unieértaiaty | Maximune-permities
Parameter ; L unceriainly of
dB) g
L - mieasurement ()
§. Abzolute senshivity i : NA
2. Self-generated nofse 02 NIA
3. Acoustical signal tests of frequency weightings B
125 Hz v 0.3
1000 13z v 0.3
000 11z v . 03
4, Electrical signal 1ects of frequeney weightings
Tor 1011z 104 kHs v 0.3
For >4 ¥Hz o 10 K11z v 0.3
For > 10 kHr 10 20 KkH, -
5. Frequensy and time weightings ot 1 kHz + (i3]
6. Long « tonn stability v . 0.l
7. Lovel linearity on the reference evel range v 0.2
8, Level linearity including the leve! mmge control 4 0.2
9. Tane bus response v 02
10. Peak C sound Jeved v G2
1. Overload indication v ol 02 025
12 1tigh Sevel stabitity Vo 3 0.1

QF TS E2H D000

7 B

SITH IPDORN; SITHIPORN ASSOCIATES CO,LTD.

cn CALIBRATION LABORATORY

Contineation ol Calibration Certificate

Result of ealibration 2

1. Absolats sensitivity

Cert. No. : ACL2I02Y
Job Mo, VOEEALOR24
Pages 5 Aof®

Reference Meosured Abdeitante
Acoustic Signal Valoe : Dmatm Lt
(4B} (an} {dn) _{aB)
93,9 ($3.95) 934 0 303

2. Scif-generated nolse
2.1 Normal lest

Measured Vatue
{dn}

23

2.2 The microphone of the sound level meter was replaced by eleetrica) sigmal ingnut doviee.

Freguency Mueasured value
Wieighting (dB)
A - weight 1.4
C - weight 21.9
Flist 142

3. Acsusiicat signal tasts of frequency welghtings

Meter free-field acoustic response a iz levet ol 8 dD

Fredquensy sviatior from varions [icq n&y wcxghmn resgmﬁ;e eurve (dB)
) Flat Cowaipht ngm J\m.‘p‘.“m
0 Limits
138 1.7 1.7 1.7 1.4
1008 1 0.j 1 ERE
000 5.4 49 -4.0 =50

OF-T5 120402020004

1 Rl

4. Electricul signal tests of freguency welghtings

Weighting network response with refative 1o | klz,

Cert, No, : ACL23039
dab No, : VO6EAC0024
Poges 1 Sofd

Trequency Deviation from various fmqu:ncy v.cagh!.ng sesponse curve (1)
ik Flat C-weight A welgm Awceplance
 Limits
63 - 0.1 LD
125 A (.1 ]
250 0. - 1.5
500 0.¢ 0.0 =15
1060 0.8 0.0 210
2060 0.1 0,1 L] =34
4000 0 0.1 0.1 sy
5000 (%] .1 6.2 258
& Frenuency and time wicighdings a1 | kHz
5.4 Frequerey weighimgs a1 | kHz
Meazured Treviated Agceplance
Frequency Valug Value Limits
Woighting fan ) LB ) (dn}
A+ weight 94.0 00
C « weight 4.0 0.4 =02
Flat 4.0 0o . = {12
52 Time weighting ad 1 kiz
Measured Acc eptinee
Freguznes Value Limits
Weighting (i) ;)
Fast 4.0
Slow 94.0 0.4
Ly 240 0.1
6. d.enp - term slablity
SLAE Display | SLM Display | Devisted Aveeplance
Frequeney at initial at finzl Valoe Limits
Welghting (dii) § i) tdn} Lol
A - weight 240 S50 0.0 =03

QF- TR 204024320653
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SITBIPORN; SITHIPORN ASSOCIATES CO,LTD.
bt CALIBRATION LABORATORY

Continyation of Calibration Certificate

Cert. No. : ACL23039
JabNo. @ VOGSAC002d
Pages 1 6of9

7. Leved Threarfty on the reference [evel range

Anticipated | Measured | Aceeptance
Value Yalue UL ' 3
(n) (m) (D)
135.0 1349 ELY
134.0 1339 £13
133.0 1329 E28!
132.0 1319 21
13108 130.9 =L
1290 1289 N
124.0 123.9 %1
110 118.9 =1.1
114.0 1139 1.1
169.0 108.9 L}
164.0 1039 =11
99.0 98.9 =1
940 540 =1,
89.0 859 =1l
Ko §3.9 s 11
9.0 789 #1.0
.0 139 z1.l
69.0 889 0.1 Lol
64.0 $3.9 A A N
59.0 339 Vo | e
54.0 539 3 1,1
49.0 49,0 1 eI
440 459 -0.1 1.
3.0 8.7 0.3 1.1

QF-T51 20404070664

o BT -

SITHIPORN: SITHIPORN ASSQCIATES CO,LTD.
oo CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. No. 5 ACLI3NSY
Job No. @ VC6GAC0024
Pupes @ Bof9

i Peak Csound Tevel
Number of cycle Anticipated Measured Deviated Atceplance
in Yalue Value, Lepeak Yahe Limits
It signal (dB) (dB) {¢B} {dB)
Conlinuous 1350 1330 oo -
Qne 1364 136,01 -0.3 +*3.0
Number of eyele Anticipawd Meusured Deviawd Acceplence
in Malus Value Value Limils
test signel (3] {df ) {dB) (a8}
Conlinuous 133.0 133.0 (Lo .
FPositive hall cycle i35.4 1351 0.3 £1.0
Negative half eycle 135.4 1351 0.3 120

11, Gverload jndiestion

Measurcd vafue { dit ) Deyiated Acceplance
Pusilive Neyative V‘nluc Limils
one-halfevele { one-half'eyele {dn) {dB}
305 891 03 418

QF-TSE2U- DG
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
arretistes CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No, ¢ ACL2303%
Job Ro. 1 VOGEACH2A
Tages 3 Tol®

8. Level Yineatity including tbe tevel eange control

Anticipated | Messured Daviated Acteplante
Range Velue ; iU Value Limits
(dn) (d {d8)
130 940 ) 405
126 910 g [ e
Ho 910 910 on b 05
00 0.0 24.0 0.0 s 38
S0 9.0 &40 0.0 (H)S
Level linearity on each level rRnge A
Anticipated Measored Deviated Aceeptanze
Range Value Value Value Larnits;
(dn)y (dB) (dn) (dB ):
130 43.0 43.0 0.0 0.5
120 330 330 00 0.5
9. Tore huHl response
Time Tone burst Anticipated | Measured Deviated Aeceplance
duration, Tb Cycle Value . [ Value Yalue Limis
Weighting (ms) faB3- | (dB) (a8} (48}
025 1 108.0° 1079 -0l 1.5,-5.0
Fast 2 £ 1170 17,0 0.0 1.0:-2.5
200 00 134.0 134,1 0.1 1.4
Stow 2 § 108.0 L08.0 0.0 15;-5.0
200 00 127.6 127.6 0.0 .0
0.25 1 99.0 95.9 -0.1 1550
SCL 2 § 108.0 108.0 0.0 1.0:-2.5
200 Gy 123.0 128.0 0.0 1,0

QF-TS12(HAH-0504

7 L -

SITHIPORN: SITHIPORN ASSOCIATES CO,LTI.
e e e CALIBRATION LABORATORY

Continuagion of Calibration Certilicate

Cert. Nu. : ACL23039
Jab No, @ VCGOACTH24
Prges  : 9of?

12. High level stability

SIM Display | SLM Display Deviated Acceptance
Frequency at initial fa: ﬁnnl Value Limits
Welghting {dn) (dn}) (dis} (d})
A - weight 1370 137.0: 0.0 0.3

The reported sncerainty is based on a standard aneentaimy multiplicd by coverage factor k = 2
or any value followink calevlation.orovidine a lavel of confidence of approximately 95 %5

End «f Calibratinn Cerzificnte

QF-T51 20 -04-020004

o AT



SITHIPORN ASSOCIATES CQ,LTD.
CALIBRATION LABORATORY

451-45%/1 Sirinthern Rd. Bangbumeu, Bangplud Bangkek 10700 THAILAND. usc-'rls4-r|s:u
Teh0-2435-2200 Fax.0-2433-1679 c-mailicabcenter@sithphomcom bitp ffvawwasithiphorncom  causkamomaisa

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
permriaies CAL;BRATION LABORATORY

Continuation of Calibratior Certificate

Cerl Ne. ¢ ACLZI046
Pages :  1lef§

Calibration Certificate

Eg¢uipmeat : SOUND LEVEL M.E.
Manufacturer

Medel :
Serizl No.: H1122607/ 145354
ID No.! RYG_FS00!9

Condition As Found : GOOn

Custemer : ALS LABORATORY GROUP (THAILAND) CO,, LTD:
104 PHATTHANAKAN 40, PHATTHANAKAK ROA
RHWAENG PHATTHANAKAN, KHITT SUAN LUANG;
DARGROK, 30250 THAILAND.

Location : .
Ambicnt Teniperatare & 123023 €

Pressure : {10L3£3) Kl
Relative Humidity : {808 220 ) e
iple e
Received Date : 06 JANUARY 2623 e
Calirztion Pate : 13418 JANUARRY 2023
Pate of Jssuc § 19 JANUARY 2623
Calibrated by Nathakorn Pisgtpaisan

b ,g/z;‘/g .

{ Thanakul Petchurai

This cenificate is issued in sccordance with the requiresents of 1ISOEC 17025 etandard, may not he reproduced

othier than in {ull, except with the prior writien approvnl of the head of Calibeation Laboratory.

QF TS1204- 4020654

S ITH 1PORN: SUTHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certihicate

Cest. No, 3 ACLIMMG
doh Neo 1 VOCGAACDD24
Pages ¢ 3oald

Summary of Messurement Besoll 5.

"Unzerl_nil_ny AMaximam-permitied
Pargmeter L uncertainty of
: i meassrement (§7)
1. Absolute sensitivity v 2T LONA
2. Self-penerated noiss v S02000
3. Aceustical gipnal wats of frequency weightings )
125 Hz v
1000 H v - 3
2000 Hz v . )
4. Electrical vignal lests of [requeney weightings
For 18 Hz 1o 4 klz v - 03
Far > 4kHz to 10 kHz v - 0.3
For » 10 ki fo 20 ke - - -
5. Frequency and lime weightings at § kile v - 0.2
6. Long ~ term stability 4 - 0.1
7. Level Hinearity on the reference leved ranpe v - 0,2
3. Level Unearity Including the jevel runge control v - 0.2
U, Tone burst response v 032
10, Peak € sotrd level v - [T
11. Qverlead indication ' TN
12, High Tevel stability SR B EXEE

QU151 24010020664

- B74

Cert. No. + ACLIIM6
Jeb No. + VOG6ACTO4
Papes : 2ol8

Calibration Proceduee CP-AC-01

Calibration Method :
This equipment was calibrated by based on LEC-61672-3 (20137 Slandard
The SLM had tests lo Acovstical and Elestrical signal tests o
Standard Instruments.

souna Tavel meter (SLM),
hoie chamber and Reference

For tosts results of each lems weze made by ebrervation ol eath THStRIMERLE displ i ST display,

Condition of this result of calibration ;
1. Referenes Standard Tnstruments ;

Ins(rnnent Mede} Sardi) No,
Wavelorm Gencrator 332100 MY4R017076
Wavelorm Generator 335HID MYS2302742
Digital Mottimeter 33461 MY3322014
Digital Multimeter 334614 MYA32200%6
Digital Multimeter HBIA MYRD024273
Frogrammable Attenustoy MAT-1070 62100114
Condenszr Microphions A180 2077900
Mensyring Amplifier NA-ZKA! 34560495

2. This result of calibration wirs fund accurnte ws shown on date and place of calibration
3. This vertificate is tceable to the imernational system of wail maintoted at @
3.1 Navlonal Insttnte of Metrology (Fhafland),
3.2 Thailand Institute of Scientific and Technological Re=ca.rc} mSTR

DF-TRE2-DA-4H 000400 r

- 274

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Coerete CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cerl. No. : ACL23046
Job No. 1 VOGGACHNZE
Pages t dofl 8

Besuit of calibration ©

1. Absolute sensitivity

Reference Meaggred ""Auseplance
Acoustic Signal
(dB3)
53.9 (93.95)

2. Selfpenerated woise
2.1 Nommal test

Messured Value
{db)
157

2.2 The micraphane of the sound fovel meter was replaced by electneal signal lhpu: de

Frequency Mearured value
Weighting (di3)
A - weight 99
£ v weight 16.5
Fiat 774

3 Acoustleal shgal testy of [requency welphtings

Meter free-field acoustic response at a ley

iEing Feepdnst curve W)

I reguency Deviation from ¥
tHz Fla : Acveplane
§imits
125 0.5 0.6 0.6 + 1.5
1000 0.1 0.1 0.1 = 1.0
B000 -1.3 -2.3 -1 5.0

QE-T$E2H-04-020084

5 Adotn.



S IT_H i PO_ RN; SITHIPORN ASSQCIATES CO,LTLD.
arietistes CALIBRATTON LABRORATORY

Continuation of Calibration Certificate

Cert. No. + ACLZI046
Jah Be. & YOG6ACOGZY
Puges 1 50l8
4, Elezteleal signal tests of frequency weightings
Weighting network response with refative to ! k=

Frequeney Deviation from various fiqueney Weighting respense conve (dB)
(tiz) Flau
63 0.0
128 0.0
250 0.0
S0 4.0
1000 2.0
2000 0.0
4000 0.0
5000 0.6

5. Frequency and time weightings 21 1 kH.
5.) Frequency weightings 211 kiz

Measurcd Devinted Acceplance
Frequency Value Value Limits
Weighting (dB) {48) (dB)
A - weight 94.0 0.0 .o
C - weight 99.0 04 £0.2

Flat 94.0 08 o £0.2 .

5.2 Time weighting ut I kiz

Measured 'i_):c'\ria!cgli Acceptance

Frequency Vaue | Vahie Liits
Weightng (4B} (dh) (dR)
Fast 94.0 0.0 -
Slow 4.0 0.0 0.
Leg 94.0 0.0 10,1

6. Long ~ term stabiity

SLM Displuy | SLM Display | Devinted Accepunce
Freguengy b dnitigl ut {inal Value Limits
Weighting (dD) {dn} (di) 140}
A weight 94.0 M0 0.0 203

QF TS -0 -TH-G200

SITHI PO RN; SITHIPORN ASSOQCIATES CO, LTI
ereoiete CALIBRATION LABORATORY

Continuagion of Calibration Certificate

SITH _PO RN, SITHIPORN ASSOCIATES CO, LTI
dhvriotes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACLZMMG
Jol No, 1 VC66ACH024
Papey  : Told
8. Level Bnearlty Encluding the kevel range condrol

Anticipsted | Meusured Deviated Actcepance

Range Value Vilue Valige Limits
{an) {48} §. (db} {an)

Ao 940 04,0 T N

9, Tene hurst Tesponse

Time Tane burst Anticipated | Measired Deviated | Accepiance
dugation, Th Cyele Value Value Valhie Limits’
Weighting | (ms) (an} (4B} (p) | LBy
035 i 1080 108.0 00 187500 [
Fast 2 3 3170 117.0 0.0
200 300 134.0 134.1 Q.1
2 £ 108.0 1088 0.0
Slow
200 B0 1276 127.6 6.0
0.25 1 9.0 959 -0.]
SEL 2 8 108.0 108.0 0.0
200 80 128,60 128.1 0.1

1. Peak C sonnd Jevel

Mumber of eycle Anticipated | Mewsured Devipled | Acceptance

in Value Valee, Lepeaki.  Vilue Limits

st signal (B) | eyl | (de) (aB)
Continuous 1338 |- % co 00 -

One 1364 1362 - a2 3.0

Nunher of eyele Anticipated Measured Devialed Accepranse

in Value Value Malue Limits

test signal {4B ) (dB} (B} (B )
Continuous 1330 jEEN| 0.3 -

Pasitive hall cycle 1354 135.2 -0.2 2.0

Negmive half eydle 1354 133.2 -0.2 2.0

QE-TS L2+ (H-AHDZ000

7 B

Cerl. No. 3 ACLLING
Job Ne. @ VC66AC0024
Pages  : Gal§

7. Level lincarlty an le reference Jevel range

Anticipated | Measwed | Devimed | Accoptance
Value Value E
(dB} (di}
1310 13720
1360 136.0
135.0 1350
134.0 134.0
133.0 1330
1320 1320
1310 1310
129.0 200
134.0 1240
119.0 119.0
1140 1130
09,0 109.0
140 104.1
99.0 93,0
54.0 Hau
0.0 §9.0
84.0 §4.0
7940 79.0
746 740
6.0 £9.0
64.0 54,0
39.0 59.0
540 340
9.0 4.0
340 4.0 0.0 = 1.1
EoAl] .0 0.8 1.1
3.0 340 6.0 x|l
oo %9 -0.1 1.1
20.0 288 0.1 =11
25.0 279 -0.1 1.1
27.0 27,0 0.0 + Ll
260 239 0.1 £1.1
25.0 248 0.2 1.1

QF-TSi2-(H-1d-N70664

7 Al

SITHIPGORN; SITHIPORN ASSOCIATES CO,LTD.

[ AT I

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, Now ¢ ACL230MG
Job No. : VCGEACHZA
TFages = Borg

L, Overlaad indication

Measured value (dB ) ) 37 |- Aessplance

Positive Negative Valug Limils
anc-half eyele { one-half eyele it . R ;: (dﬁ)

§9.6 #9.7 Y RS

12. High teve] stabitity

SLM Display | SLM Display Deviated
Frequency i initial al finsl Value
Weighting (a3 ) (4B} (4B)
A - weight 137.0 137.0 0.0

The peponted uncersainty is based on » standard wneertiinty maltiplicd by cm‘méc .f'ncmé k. @ 2

or any value following eateulation,providing u lavel of confidence of spproximaiely B5% -

e End nf Culibration Certificare

QF 18 1 2-401-05-02066-

o D Fu



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-481/1 Sidnth

nghs B {ud Bangkols 10760 THAILARD. HEETISHTS £7025

Telo-2435-8000 Fax.0-2433-1679 e-mailcalcenler@sitbiphorneom hipffwwwsithiphomnoom  CALISRATION 0354

Cert. No. : ACL2337%
Pages : 1of8

Calibration Certificate

Equipment ;
Manufacterer :
hiodel ¢

Serial No.:

1D Ne.:

Condition As Found :

Custemer :

Locatien :

Ambient Temperatore ©
Pressure &

Refatlve Humidity

feceived Date
Catiliration Date :
Date of Issue

Calibrated by ¢

Appeoved by 5

SOUND LEVEL M
RIDN
N1~42¢ Microphon: :
002965167 180412
RYG FS{433

GOOD

ALS [ ABORATORY GROUP {TTHAILAND) €O,
104 PHATTHANAKAN 20, PEATTHANARAN ROA
RHWAENG PHATTHARAKAR, KIET SUAN EUAKE,
BANGKOK, 30250 THAILARD,

(23043 )
CI0L3 =5 )
(500220 ) %

24 JANUARY 223
2526 JANUARY 2033 -
27 JANUARY 2023

- Nathakor Pisutpaizan

T B

{  Thasakul Pewchurai )

This certifteate is issoed in accordance with the requiremnents of INOTEC 17025 standard, may net be reproducsd

ather than in full, exeept with the prior written approval of the head of Calibrtion Laboratory.

QF-TS1 2-04-(HD206064

SITHIPORN; SITHIPORN ASSQUIATES CO,LTD.

ARG b TON

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. ¢ ACL23N?Y
Jeh No. 1 YCO66AC0031
Papes  : dol§

Sumemaury of Mensurement Result ;.

Parameder

Maximunrpermiited
unceriainty of
‘measurement (i)

1. Absolute zensitivity

\’\..

2. Seif-generated nolse
3

ical signal tests of Trey

125 e

10006 Hz

$000 Hz

SARAEN

S iTH ! PO RN; SITHIPORN ASSQOCIATES CO.,LTD.
arspclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert Ma. : ACL23079
Joi No.  : VOOSACO03E

Papes :lof8
Calibration Procedure ; CP-AC-0)
Calibration hiethod :
This equipment was calibrated by based on IEC-61672-3 €201

metet {SLM).

The SLM had tests to Acoustical end Flzctrical sipnal tesis ic chamber and Reference

$tandard Instruments, :
For tests results of each Hems were made by observation of eavli Istniksanty

Condition of this resuit of calibration :
1. Relerence Standard [nstruments ©

Inarmumeng Madel Serlat No, afe
Waveform Generztor 33210A MYaB0L7076 23
Waveform Generator RELIRE:] MYS2302742 23
Digital Multimeier 34614 AMY532201M 23
Digital Multimeter 1461A MYS3220076 23
Digital Multimeter IH61A MY&(24273 -23
Programumabls Aucnuator MAT-1070 62100114 23
Condenser Microphene 80 2077900 23
Memiuring Amplilicr NA-ZEAL 345604035 23

3, This eenificate is raecable to the international system of unit madntzined af 1
3.1 National Instirute of Mewalogy {Thailand).
3.2 Thaitand fnstitute of Seientific and Technalogica] Reiihi

QF-TS12-04-04420662

7 B

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Feraeiane CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. = ACL2347%
Job No.  : VO6GAC0I3L
Pages  : dalB

Resnit of eatibration ;

1. Absolute sensitivity

Relerence
Acoustic Signel
{d48)
93.9{03,05)

2, Self-generated nolse
2.1 Mormal test

Meusyrad Value
Ldi3 )

4, Electrical signal tests of frequency weightings

For 10 Hz 10 4 kHz

RN

For >4 kKliz o ki

For > 10kHz o 20 kHe

5. Frequency and tme weighlings at 1 1z

6. Long - term stahifity

7. Level Jinearity on the reference level ranpe

8. Level lincarity including the level range controt

%, Tone barst response

0. Peak C sound level

ESENERESENANENE

11, Overlozd indiestion
12, High level stability

QU-TSE2 DM Tes6ed

7 2l -

14.8

2.2 The microphone of the sound level meter was replaced by vlecirival sigat

Frequency Measured value
Weighting (dB)
A - weight HIR
C - weight 175
Flat 233

1. Acoustical sisnal dasta of frequency welghtings

Moter Free-field scoustic respense of 3 fevs

Frequency Deviation from virk péhse curve (dB)
tHz} Flat o Acceplanes
R Lisnits
128 0.0 0.1 [13] 1.5
e 0.1 -3 04 = 1.0
8000 {4 05 4 +5.0

QF TS12-04-01-0 2864

7 ALt -



SITHIPORN; SITHIPORN ASSOCIATES CO,LTI.
paraciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23079
Job Ko, VCGBACDESE
Pages ¢ 5ofB
4, Eleetricat signal tests of frequency weighllngs
Welghting nenwork response with relative to 1 kHz,

Frequency Deviation from various freqiEnty Weighting respoine curve (B}

iz} Flal C-weight

63 0.0 -0.1

125 0.6 0.0

50 0.6 0.0

360 0.0 0.0

1000 0.0 0.6
2000 0.0 ne
4000 0.0 0.6

8000 0.0 0.1

5, Frequency snd Bme welghtings 511 kHz

5.1 Frequeney weightings et 1 Kllz

Weasured Deviated Ateeplancs

Frequency Value Value Limits

Wrighling (dB) (JB) (4B}

A - woight 910 0.0 b

C - weight 94.0 0.0 |
Tint 94,0

5.2 Time weighting at 1 kHz

Measured coepiance
Frequency Valug Limits
Weighting (dB) (diy )
Fast 94.0 -
Slow 94.0 * 0.1
Leq 94.0 +0.1

6. Long - terns stabiliy

SLM Display | SLM Displey [ Deviaed Acceplance
Frequency al tnitial at final Velue Limits
Weighting {dB) (B} (U} (dB )
A - weight 94,0 04,0 00 +0.3

QF-TH12-(4-D4-0 20604

7 Al

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
SRR CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
sstociates CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Cert. No. : ACL23079
Job No. 1 VC66AC0031
Fapes : 60f8

7. Level lincarity on the refereace level ranpe

Anticipated | Measured Acceptance
Value Value ils
LdB) {dB)
137.0 137.0
1368 1360
135.0 1350
1340 1340
133.0 3330
1320 132.0
1310 131.0
12090 122.0
1240 124.0
s 1190
114.0 1140
0.0 100.0
104.0 1040

99.0 95.0
$4.0 94.0
30.0 89.0
34.0 840
9.0 %0
750 744
50.6 2]
£4.0 64.0
59.0 59.0
54,0 54.0
49.6 49.0
440 440
9.0 ELAd
0 338
60 20.8
290 28.8
280 27.8
2140 26.9
260 25.8
5.0 248

QF-T512-04-04-02068

7 Bl

SITHIPGRN; SITHIPORN ASSOCIATES CO,LTD.
areotiaies CALIBRATION LABORATORY

Continaation of Calihration Certificate

Cert. No. 1 ACL23079
Joh No. = VCEEACHO3T
Papes ¢ 748

8, Level Hocarlty kncluding the Jevel mnge control

Anticipated | Measured Acceptance

Range Value Vahue .. Limits
{aB) (dB) {dn}..
Auto 94.0 04.0 d :

9. Tone burst response

Titme Tone burst Anticipated | Measured
duration, Th Cycle Value Value
Weighting § (s} ) (dn)
.25 i 108.0 107.9
Fast 2 8 117.0 117.0
200 ROD 134.0 134.1
2 8 1080 108.0

Slow

200 80D 127.6 127.6
0.25 ] 99.0 98.9
SEL 2 £ 108.0 1080
260 500 128.0 128.0

L0: Penk C sound Jevel

"Acceplanee

Munmiber of cycle Anticipated | Measured
in Valuo .| Valuz, Logesk ;. Limits
test signal (aB} ¢ ) (48}
Conlinuous 133.9 h
One 1364 =348
Number of cytie Ardicipated 1 Messured Deviated  § Aeceptance
in Value Value Valve Limits
et signal {dH) (d3) (dD ) {did)
Conlinuous 1330 1330 2.0 -
Positive half eycle 1354 135.2 -0.2 42,
Nepative helf eycle 1354 135.2 0.2 0.0

DF-T81 2010402860

7o Sl -

Cert. No. @ ACLZ3079
Job No, : VCE6ACTH033
Pages  : RofB

11, Overlontt indlcatlon

Mieasured value (dB )
Positive Nepative

one-halfeyele | one-half cyele
80.5 39.7

12. High kevel stability

S1.M Displuy | SLA Display Deviated
Freguency at iniuul ut finat Value
Weighting {48 ) (de) {dB)
A - welght 1370 137.0 0.8

or any value fellowing calculation, providing a Javel of confulence of approxinsas

End of Calibration Cerdificale

QF-TS 1 2-02-04 030664

Py



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

A5 1-451/1 Sirinthom Rd, Bangbumry, Bz ngplud Bangkok 10700 THAILAKD. racngTs mzs
Tel(-2435-3800 Fax(-2433-1679 e-mallcabcenter@sithiphomcom hitp//wwwasithiphorncom — CAUBRATION 0363

Cert. Now 1 ACL22229
Pages : lof8

Calibration Certificate

Equipment @ SOUND LEVEL
Mansfacturer EION
Model ¢ L4247 Misrophos

Serial No.: 0623553 1 19864
1D No.: REERT
Condition As Fougd 2 GOoD
Custemer ; ALS LABORATORY GROUP (THAILAND) CO., ¢

114 PHATTHANAKAN 40, PHATTHANAKAN RDA_

EHWAENG PHATTHANAKAN, KHET SUAN TUA

BANGKOK, 10250 THAILANLL
Location - ) ? Tt
Amblent Temperature ; (2303 ) (! L
Pressure ¢ (10,3 23) kPa v
Relative Humidity : {500 £20) % N

Received Date s G7 OCTOBER 2022
Calibrution Date : 20-21 OCTOBER 2012 h
Date of ksswee s 21 OCTOBER 2022

Csefolos |

" Nathakim Pisutpalsan

Approved by ; 7 M ~
)

{ Thanaku! Petchurai

Calibrated by :

This cenificate is izsued in accordance with the requirements of 1SOAEC 17025 standard, may net be reproduced

ather thar in full, except with the prior written approvat of the head of Calibration Laboratory,

QF-TS12-{4- (4020664

SITHI PO RN;: SITHIPORN ASSOCIATES CO,LTD.
arsactates CALIBRATION LABORATORY

Continuation ol Calibration Certificate

Cert No. : ACL222}9
Joh Na, : VCE5ACD0S
Papes  : Jofg

Maslmum-permldted

Parameter uncertainty of

1. Absolute sensitivity

2. Self-gencrated noise
3, Acoustical signal feals of fequency weightingy
125 Hz
1000 He
3000 Hz
4, Elzetrical signal tests of frequency weightings
For 10 Hz o 4 kHz
For >4 kHz o 10 kHz
For > 10kHz 10 20 kHz
5. Frequency and ime weightings ai | kHz
6. Long ~ 1arm stability
7. Level lincarity on the relerence level range
§. Level linearity including the level range contral
2. Tone burst responss
10, Prak C sound love)
11, Overload indication
12. High level siability

<

SYANENENENASENE

QE-TS12-D4-AM-0206604

- 2 P

SITHIPQRN; SITHIPORN ASSOCIATES CO,LTH.
avsociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22239
Jobh Ko, : VCG5AC008%

Pages i ZolB
Calibration Procedure : CP-ACE1
Culibration Method :
This equipment was calibrated by based on IEC-61672-3 (2(3j meter (SLM).

The SLM had tests to Acoustical and Flectrical signal tests
Standard Instruments,

ic chamber and Reference
For tests results of each itema were made by observation of gith Instruments dispiay.

Condilion of this result of calibration :
1. Reference Standard Inslruments :

Insirumenl Blodel Serixl No,

Wavefam Generator 33210A MY480:7076 23
Waveform Genesator 3sup MY52302742

Digital Multimeter 33361A MY53220104 23
Dipital Muhimeter 361 MY53220076 23
Digilal Mallimeter 34B61A MY&0024273 -23
Proprammable Attenuator MAT-1070 62105114 -
Condenser Microphone 4180 2077500

Meamuring Amplifier NA~IKA] 34360495

2. This result of celibration was found aceurate Bs shown on date and place of calibration f 1l

3. This certificate is racoable 1o the international system of unit maintained ot 3
3.1 Natfona] Institute of Metrology (Thailand). 3
3.2 Theiland Institute of Scientific and Technologica)

QF-TSF2-04-04-020664

v-zf/?j/f

SITHIPQRN; SITHIFORN ASSQCIATES CO,LTD.
pREOLIALES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Na. = ACL22239
Job Na.  : VC65ACHSE?
Pages : dof8

Resultof ealibration.:

1. Absolute sensitivity

Reference
Acoustic Signal
(dB)
$3.9 (82,95)

2, Self-penerated nolae
2.1 Hormal lest

Measured Value
(did)
1.6

2.2 Tha micrephone of he sound level meter was replaved by electrical sipnal iog

Frequency Measured value
Weighling (dB }
A v weight 1.2
C - weight 12,5
It 233

A, Acoustical stpral tests of frequency weightings
Meter frog-ficld acoustic respanse at 2 Jovg)

Freguency Dviation from vafs shima regponse curve (dfY)
(Hx) - e Ac:fpl‘nnce
E Limits
125 0.3 0.3 0.3 + 1.5
1060 0.0 0.0 0.0 + 1.0
8000 0.0 0.0 00 3.0

GQI-TS12-041 2040
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SITHIPORN; SITHIPORN ASSOCIATES CQ,LTD.
CALIBRATION LABORATORY

associ

ales

Contineation of Calibration Certificate

4. Efectrical signal tests of frequency weightings

5, Frequen:

6. Long +

Weighling network response with refative w ) kliz,

Ceri. No. @ ACL2223%
Job No. : YCO5ACO05S
Pages : SofB

Frequency Devistion from various 'eighting response curve {dB)
(i) Flog Coweight
63 0.0 L]
125 0.0 8]
256 0.0 0.4
500 0.0 0.1
1000 0.0 0.0
2006 0.¢ 0.0
4000 0.0 0.0
8000 0.0 0.1
cy and time welghtings at 1 kHz
5.1 Frequemey weightings a1 1 kliz
Mensured Deviated Acceplance
Frequency Value Value Limits
Weighting {d3) (dB) .
A - weipht $4.0
C - weight 4.0
i 940
5,2 Time weighting at | kHz b
Measured
Frequency Value
Weighling (dD 3
Fast 04,0
Slow 94,0 .
(2] 94.0 0.0 0.1
terms stabllity
SLM Display | SEM Display | Deviated Acceplance
Frequeney at jnitial al final Value Limits
Weighting (dB} {8} (48) (dn)
A - weight 94.0 940 0.0 =03

CQF-E51 2-04-IH 20664

SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

sas0cia

tos

Continuatiors of Calibration Certilicate
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certilicate

associates

BESOCIGICS

Cert. Now : ACL22239

Jab No, ; VC65AC0089
Pages : Tol§
8. Level linearity Inclnding the Jevel range control
Andicipated | Moeasured Acceplanee
Range Value Value
(dB) (dB)
Auto 94.0 040  :fr
9. Tone burst respanse
Tine Tene burst Amticipated | Measured
duration, Tb Cycle Value Yalue
Weighting | (ms) (dB) (4B}
0,25 1 108.0 107.9
TFast 2 8 3TN0 117.0
200 R0 14.0 134.1
2 § 108.0 108.0
Slow
200 §O9) 127.6 122.6
C.25 L 20.0 98.9
SEL 2 & 1030 1080
200 300 128.0 128.0
10, Peak C sound level
Numbet of cycle Anticiputed | Measured Acceplandc
in Value pe Eimils
test signal (dB) {dB)
Contingous 1330 h
Cne 1364 3,0
MNumber of cycle Anticipated | Measured Devised | Accepiance
n Valyge Value Value Limils
1est signel {48} (dB} {dB) {dB )
Continuous 133.0 L3340 0.0 =
Positive hall eyele 1354 £35.2 02 42,0
Negative hall eyele 1354 135.2 0.2 2,0

QF-TSI 24404020664

7. Level Einearity on the reference level range

Anticipated | Measured Devinted Acceptance
Value Value ; imi
(dB) (dB)

13740 137.0

136.0 1360

135.0 135.0

134.0 134.0

133.0 133.0

1320 132.0

1310 1310

129.0 129.0

124.0 §24.0

119.0 1190

114.0 114.0

109.0 105.0

104.0 104.0

99.0 99.0

.0 94.0

30.0 39.0

84.0 4.0

79.0 9.6

740 74.0

69.0 £9.0

£4.0 £4.0

50.0 59.0

540 540

48.0 49.0 .

44.0 439 0,0 +1.]
0.0 39.0 0,0 = 1)
M0 34.0 G0 +1,1
30.0 30,0 G0 =11
29,0 29.0 0.0 = 1.l
28,0 28.0 0.0 1.1
270 27.0 0.0 1.1
260 26.0 0.0 * 1.}
25.0 25.0 0.0 *1.]

QF-TS12-{05-H-N200d

Cert. No. : ACL22239
Job No. 1 VC65AC0089
Pages : 6of8

- /ZZA’

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

11, Overfoad indlsation

Cert. No. 1 ACL2223%
Job No.
FPapes

: VCESACHRSS
: Bofb

Moasured valye{dB )
Posilive Negative
onehatfcyele | one-half eycle
59.6 85.6
12, High tevel stablllty
SLM Display | S1M Display Deviated

Frequency at initinl a final Value
Weighting (dB) {dB) {ds)
A -weight 137.0 137.0 0.0

I .

orany value ing

QF-TS1 2-M-04-20664

g a lavel ol

End of Cafitration Cerilficale
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirimhorn Rd,| Banghumru,Bangplud Bangkd( 10700THA!LAND
Teh0-2435-8800 Fan0-2433-1679 e-maitcal-ci
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
ssoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No.: ACL22241
Pages ¢ 1ofB

Calibration Certificate

Equipincni :
Manufacturer ¢
Medel :

Serial No.:

ID Ro.:

Condition As Found :

Customer & ALS LABORATORY GROUP (THAILAND} CO.
104 PHATTHANAKAN 40, PHATTHANAK AN RO,
REWAENG FHATTHANAKAN, KHET SUAN I.UAiij

BANGKDE, 16250 THAILAND.

Loeadon : -

Amblent Temperature = {230%3) *C z
Pressere : {1013 23) kPa :
Retative Humidity ¢ {500 220} L4

Received Dates
Calibration Date:
Dzte of Lssue ¢

07 OCTOBER 2022

20-21 OCTORER, 2022

ERsOCiaten

21 OCTOBER 2022

“Nathakom Pisutpaisan

7@%

{ Thanakul Petchurai

Calibrated by :

Approved by @

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

other than i full, except with the prior written approval of the Head of Calibeation Laboratory.

QF-TSIIHH--020664

SITHIPORN; SITHIPORN ASS50CIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Cert. Ko, : aCL22241
dobr No. 1 ¥C65AC0089
Pages @ 3ol8

Cerl. No. : ACL22241
Job No. : VCG5ACO089

Pages t 2ofB

Calibratien Procedure : CP-AC-DL

Calibratics Method :

This squipment was calitrated by based en IEC-61672-3 (2
The SLM had tests to Acosstical and Electricel signat tests
Sundard Instroments.

meler (SLM),
choie ehamber and Referenee

For 1ests remults of each items were made by observation of éath Thiiruemen L

Conditian of this result of calibration :
1. Relererice Standard Instruments ¢

Instrument Madel Serip) No,

Waveform Generalor 332104 MY4E017076

Waveform Generator I35UB MY52302742

Digital Mullimeter 336tA MY3$3220104

Digital Meltimeter 334614 MYSI2200%  EEL.BP.
Digital Mullimeter Hapla MYH0024273 EEL.3P.
Programmable Ancnuator MAT-1070 6210014 EF-{X
Cendenter Microphane 4180 51900

Measuring Amplificr Ka-a2KAl 560495

2, This result of calibration was found sccorate us shonn on date and place of calibration
3. This cenificate is iraceable 1o the intemational system of imit ruaintained al @
3.} National Instiwte of Metrology (Thailand).
3.2 Thailund Institute of Seientific and Technologieal Rass

QF-T812-0d-03-020464

> iZIA, .

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
Eeperater CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No.

L ACLIZZN

Job No. @ VOS540008¢
Pages @ $ofB

Resull of eabibratlon ;.

1, Absolute sensitivity

A

Parsmeter

‘inensurement (4B (dB )

permitted FeRr—

uncertalnty of Acoutic Signal

1. Absolute sensitivity ' 3.9 (53.95)
2. Self-generated neise v
3, Acoustical signal sexla of freg iphiing 2, Self-generated nolse
123 e v W 03 2.1 Norml test
1000 Hz v 0.3
S000 11s v 03 Measared Value
4. Electrical gignal tests of frequency weighlings {d8)
For 10 Hz 1o 4 kliz v 03 152
For >4 kiiz 1o 10kiz v 0.3

For > 10kiiz w 20 klzz

2.2 The microphone of the sound level meter was replaced by slecirical signaking

5. Frequency and ume weiphtings at | kl4z

&. Lang - term stability

7. Level linearity on the reference fevel range

8. Level lincarity including the level range control

9. Tone bursl responss

Frequeney Measured value
Weighting {dl)
A - weight 9.9
C - weight 16.4
Flal 22.1

10. Peak € sound Jovel

Y R R AN A

L1, Overload indication

1. Acoustical slgnal tests of frequency weightings

12, {igh level stability

Meter free-ficld acoustic response at a kev

QFT312-04-04-020584

Frequeney Deviation from se curve (d3)
(Hz) Fiat Gttt Accfpi{anu
H Limits
125 0.3 0.3 0.3 & 1.5
1000 0.0 0.0 0.0 =L
8000 04 0.5 9.8 5.0

QF-TS12-04-04- 07060

wxﬁjé/v.
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SITH ! PORN, SITHIPORN ASSOCIATES CO,LTD.
Fesociaies CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Cert. Nu. : ACL22241
Jab No. 1 YC65AC008%
Pages  : Sal'ft
4. Electrienl signal tests af Irequency welghtings
Weiphting network response with relative to | k2

Fregquency Deviation from various froqiiency weighting responsc curve (dB)

(iz) Flat Ceweight

63 0.0 0,0

125 0.0 Q.1

250 0.0 2.0

500 0.0 0.1

1000 .40 0.0

2600 C.0 0.1

4000 0.0 0.0

§000 0.0 0.1

5. Frequency and time welghtings al I KHz
5.1 Frequency weightings at 1 kiz

Measured Devinted Actepianee
Frequency Value Value Limits
Weighting (4B) (dn) {dB)

A-weight 94.0
C - weight .0
Flat 94.0
5.2 Time weighting a1 1 kHz
Measured sted | { - Acceplarice
Frequency valwe  |iEValue | Limits
Weighting (dB) (dB) (an)
Fust 24.0 00 -
Slow 84,0 0.0 0.1
leq 940 00 0.1

6. Leng - werm stability

SLM Display | SLM Display [ Dewiated Acceplance
Frequency ot inilial 1l final Value Limits
Weighting (4B {dB} (dB) (dB)
A - weight 24.0 24,0 0.0 =03

QF-TS 2-H-D1-020604

‘;"/Zl/

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD).
asaotiates CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIFO RN; SITHIPORN ASSOCIATES CO,LTLL
associaies CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerk No, ; ACLZZM]
Job No. & VOSSACOIBY
Pages  : Tof8

8. Level lincarity Including the level range control

Anticipated | Measured Acceplance
Range Value Value imils
(a8} (dB)
Aulo 94.0 93.0

9. Tuite burst respanse

Time Tone burst Antigipated | Measured

durnlion, T Cysle Vaolue Value
Woighting (ms) (4B} (dB)
0.25 1 168.0 107.9
Fast 2 5 117.0 117.0
200 80OQ 134.0 134,
2 3 108.0 1080

Slow
200 300 127.6 127.6
0,25 i 99,0 989
SEL 2 8 108.0 108.0
200 §00 128.0 1281

10, Peak C sound kevel

Number of cycle Anligipated | Measured | | - Deddated | Aceapiande
in Valye pea due © {7 Limils
test signal (de) (a8}
Continuors 133.0 .
One 364 £3.0
Number of cycle Anticipated | Neasured Devinsted Accepance
in Value Value Value Limits
test signel {48) (dB) (d8 ) (dB)
Conlinuous 1330 133.1 0.] -
Positive hall eyele 1354 1352 .2 +2.0
Negative half cycle 1354 1352 -0.2 2.0

Qr-ES1 20020664

= 2L .

Cert. No. ; ACL12241
Job Na. : VCE5ACO08Y
Pages @ GofB

7. Level linearity on the reference kevel rmnge

Anlicipated Measured Acceptance
Yalue Value
(dB) (dB)
137.0 137.0
126.0 136.0
135.0 135.0
134.0 1340
133.0 133.0
132.0 132.9
1310 1310
129.0 129.0
324.0 124.0
119.0 119.0
114.0 114.0
103.0 109.0
104.0 134.0

99.0 9.0
&30 04,0
8940 89.0
840 84.0
9.0 79.0
74.0 74.0
59.0 69.0
6.0 6.0
590 50.0
54,0 54.0
49.0 450
44,0 4440
39.0 39.0
340 34.0
0.0 30.0
28,0 2.0
280 280
210 26,9
264 259
25.0 250

QF-T512-04-03-020664

- r?ZfA,.

SITH ! POR N_; SITHIPORN ASS0OCIATES CQ,LTD.
aszociates CALIBRATION LARBORATORY

Continuation of Calibration Certificate

Cert No. £ ACL2224)
Joh No. @ VCESACC08Y
Pages : BolfB

11, Overload Indication

Measured value (B3 )
Positive Negalive
onchalfcycle | ong-half eycle
§9.5 89.6
12, High level stahllity
SLM Display | SLM Display Deviated

Frequency i infal a1 final Value
Welghting {d1) (dp) (dn)
A+ weight 137.0 137.0 0.0

The reporied uncernainty is based on a standard uncertainty multiplicd by wwraée fact

or any velue folowing cafeulation,providing a lavel of confidence of approaimzicly 95.%

e End of Calibyation Certilleate

QF-T51 2-0d-(2-020654

— 277



SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Skinthorn Rd, Bzngbumru, Bangplud Bangkok 10700 THAILAKD.
Tel0-24356800  Faw0-2433-1679 e-mailcal-center@sithiphom com biipdfwewwsithighormeom o

TISITIS 7028

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
gesmcinies CALIBRATION LABORATORY

Continuation of Calibration Cercificate

Cert. No. 1 ACL2381
Fapes : Yol

Calibration Certificate

Equipmend @ SOUND LEVE

Masufacturer: RION :

Mogel NL~4Y Microphong

Serizl No.: CO06518 /66239134375

1D Mo RYG_T58431 )

Condition As Found : GOon

Customser ! AlS LABORATORY GROUP {THAILAND} CO., 1]

104 PHATTIIANAKAN 40, PHATTHANAKAN ROA
KHWAENG PHATTHANAKAN, KHET SUAN 1UA}
BANGKOK, 16250 THAILAND,

Location : .
Ambient Temperature : {23023} C

Pressare : (1083 #3) kPa
Refutive Humidity = {5p0+20) 5 i
Received Date : 24 JANUARY 2023

Catipradon Date : 25-26 JANUARY- 20237
Diate of Fseee : 27 JANUARY 2023

Cukibrated by ¢ i e do Pisutpaisan

Approved by : W"'
: N -
{ Thanaku! Petchurai

This centificate I fssued in accordance with the requirements of ISOAEC 17028 standard, iy 1ot be reproduced

ather than in fill. except with the prior writen approval of thie fead of Calibrmtien Laboratory.

GF TS 2-04-B4 620664

SITHIPORN; SITHIPORN ASS0CIATES CO,LTD.
R CALIBRATION LABORATORY

Continuation of Calihration Certificate

Cerl, Now 1 ACL23081
Job Nn.  : YC66ACOD3S
Pages ¢ 3ofB

Summary of Measurement Result :

Maxtmum-permilied

Parameter uncerdainty of

1. Absolute sensitivity

2. Self-peneraled noise

3, Acousticel signal tests of frequency weightings.

1253 14z

1000 Ha

8000 Hz

4. Electrical signnl tests of frequency weightings

For 10 Hz to 4 kHz

AN

For» 4 kHz ta 10kHz

For > 10 kHz 10 20 kHz

5. Frequenty and tma weightings at 1 kHz

6. Long - term stability

7. Level linearity on the referenie level range

8, Level linzarity including the level range control

2. Tong burst respense

10. Peul C sound Jevel

11, Overload indication

SN ENENERENENEN B

12 iligh fevel stability

QF T8 2+ D-6 30063 m‘l

Cert. No. : ACLZ3081

Joh No. 1 VCGACH3]

Pages  ; 2off
Calibration Procedure Cr-ACO1

Calibration Mcethod ;
This equipment was calibrated by bhsed on 1EC-61672-3 {20}
The SLM had tests to Aenustical and Electrical signal Lests of
Standard Instrumenls,

Tovel meter (SLM),
: chamber and Reference

For tests vesults of each tems were mads hy observation of

Condition of this result of eatibration @

1, Reference Swandard Instruments :
Insjrumeny Modsel Serfat Nn,
Weveform Generator 332104 MY48017076 EF-Ga
Wavelorm Generator 335118 MY 32302742 EF-Di)
Digital Multimeter 334614 MY§3220004 ]

Digital Multimeter 334614 MYS3220075
Digital Multimeter Ha61A MY60024273
Programmeble Altenuatar MAT-1070 62100114
Condenser Micropkone 4180 2977900
Measuring Amplifier Na-d2EAL 34360495

2. This result of calibration was found accusate as shown on date and placz of celibration fi
3, This certificate is traceable lo the internations} system of upit maintained at @
3.1 National tnstinste of Metrology {Thailand),
3.2 Thailand Institute of Scientific and Technological Res

QE-T81 2R 04020065

7 R

SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.
Arenciaies CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert No, @ ACL230R1
Joh No. 1 VOSEACTS]
Papes 1 4ol 8

Resulf of ealibration ;.

1, Abselute sensitivity

Roference
Acuvustic Signad
(4B}
93.9 (93.95)

2, Selt-generated noise
2.1 Kormal test

Measured Value
(dB}
2.7

.2 The microphone of the scusd level picter wis replaced by electrical sipnad ingh

Frequency Messured value

Weighting (dB

A~ weipht 131
£ - weiphl 15.8
Flat 24.7

3. Acousticnt signak tests of frequency welghtings
Metet free-fisld dcoustic respimst at s eyt bl b3 08

Frequency Deviation from &
() Flae C- _
Lamits
125 0.0 0.0 o0 =15
1 06} -1 0.1 1.1 ER Y
008 -0 5.3 0.3 5.0

QETSE2-04-04-D20604

7 At



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
peratiatos CALIBRATION LABORATORY

Continuation of Calibration Certificaze

Cerl. Nn 3 ACL23081
Jobh No, + VCEGACGI31
Pages ¢ 50f8

4, Electrical signai tests of frequency welghtings
Weighting setwork response with relative to | kHaz

Frequeney Digvialien from various fit piiling response curve (dB)

(1) Flat C-weight

43 00 0.3

125 0.0 0.0

250 0.0 0.0

500 0.0 0,0

1000 0.0 04

2000 0.0 0.0

4000 0.0 2.0

5000 0.0 2l

5. Frequeney and time neightings at 1 iz
5.1 Frequency weightings at § Kliz

Measured Dreviated Acceptance
Frequeney Value Value Limits
Weighting (4B) {iB) {dB}
A~ weight 94.0 0.0 [
C - weight 94.0 0.9
Flat 4.0 0.0
5,2 Time weighting at 1 kliz
Measured | Agsgplmee
Frequency Value " Limits
Weighting {dB} (dp)
Fasl 230 -
Slow 4.0 + 0.1
Leq 94,0 +0.1
6. Long - term stability
SLM Display | SLM Display [ Deviated Acceplance
Frequency al initiat at finat Value Limits
Weighting (db) (dn) {48) (dB)
A - weight #4.0 94.0 0.0 +0.3

QE-T512-04-(4-02H 4

77 A .

SITH ; PORN; SITHIPORN ASSOCIATES CO,LTD.
arreciatos CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21051
Jah Ne. @ VCEGACOD31
FPages 1 708
& Level linearlty incleding the level range control

Anticipated Measured Acceptanve

Banpe Value Value
(a8 (dB)
Auo 24.0 MG

9, Tone burst response

Time TFone burst Antigipated | Measured ;
dueration, To Cyle Value Value Valie
Welgning | (ms) (dn) (4B (8}
0.25 1 108.0 107.9 -0,1
Fesl 2 8 1170 117.0 0.0
200 800 134.0 1340 0.0
2 | 108.0 105.0 0,0
Slow
200 B0 1206 127.6 9.0
025 1 59.0 98.9 0.4
SEL 2 & 108.0 108.0 0.0
208 £00 128.0 128.9 0.0

10, Peak Csaund fevel

Number of cysle Anticipated | Measured

in Value " Limits
(oxl signat (R ) o di)
Continuous 133, :
One 1364 3.0
Number of eyele Anticipated | Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (di2) (de) (U8B}
Canlinuous 1330 113.0 0.0 -
Posttive hall cyele 1354 1352 0.2 42,0
Negative half cycle 1354 1352 0.2 2.0

QF - TS 2-01-04- 020564

57 AT

SITH ! PO RN, SI'THIPORN ASSQCIATES CO,LTD.
aznociates CALIBRATION LABORATORY

Continvation of Calibration Certificate

Cert. Nb. ¢ ACL23D3]
JobNo. 1 YC6EACHI3L

Pages : GoflB

7. Level neaclty on the reference level range

Antigipated | Measured Devialed Accepluice
Value Valoe
(dB) (JB}
1370 137.0
136.0 136.¢
1350 125.0
134.0 124.0
133.0 133.0
132,0 132.0
131.0 3o
129.0 1200
124.0 124.0
1100 119.0
1140 114.0
1H09.0 109.0
1.0 104.0
99.0 99.0
94.0 94.0
850 80.0
84,0 §4.0
7.0 72.0
740 74.0
62.0 62,0
64,0 6.0
59,0 55.0
34.0 5.0 i s
48.0 49,0 .0 + 1.1
44.0 44.0 0.0 1.4
39.0 8.5 -0,1 1.1
34.0 339 0.1 x4l
0.0 209 0.1 1,1
293 280 0.1 =11
26,0 27.8 -0.2 = 1]
2.0 26,9 i 111
26.0 25.9 0.} +1,1
23.0 8 H.2 1.1

QF-TS124H M- 12060

7 AL

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
aEsociates CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Cert. No. : ACL23081
Jab No. : VCGEACD0M
Pages 1 Bof8

11, Overioad indication

Measured value (dB )
Posilive Negative

one-halfeycle | one-hall eyele
8.6 8.5

12, 1ligh Tevel stablliry

SLM Display | SLM Display Devined
Frequency ak initial at final Value
Weighting (i) (D) {da3)
A - weight 1370 137.0 .0

Exnd of Calibratian Certificnte

351 24044162
QI-FS124H--020604 ;/_, /—’WL
.
.



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

45145141 Siinthorn Rd, Bangbumry, Bangplud Bangkok 10700 THAILAKD.
Tel0-2435-8800 Fan0-2433:167% c-mail.calcenter@sithiphomucom hitp/fumwaithiph omn

N3C-TI5i-T 57025

Cert No. : ACL23521
Pages 10T

Calibration Certificate

Eguipment : SOUND LEVEL METER

Manufaeturer ¢ RION

Mode! : NL-42/ Microphone UC-52 / Prearnplifier NI1-24
Serial No.: DOSSTIGE# {TP11T 7 £7524

1D Nao.: RYG_F50438

Conditjon As Found :

Custemer :

Loration :

Amblent Temperature

Pressure :

Relative Humidity +

. Received Date :

Calihration Date:

Datc of Essue

This eeetificns i

other than in fuit

QFTHE244-03-033661

SITHIPORN

Gook

ALS LABORATORY GROUP (THAILAND) €O, LTD.

4 FPHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
DBARGKOK, 10250 THAILAND

o Hngfeoe fP_’

1238 %3 ) = :
(I3 23 ) s .
{500 20} o , STTIATE DY

11 OCTODER 2023
19206 OCTOBER 2073
24 OCTORER 2023

Catibrated by : Nathakorn Pisutpaisan

7"/-’%/;

‘Thunakul Petehurai

Approved hy 1

sucd in accordance with the requirements of ISOAEC 17028 standard, may nal be reproduced
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Cerl. No. ; ACL23221
Jab Ne, ;1 VC6TACO11
Puges  : Jof8

Summary of Measurement lesubt ;.

Uneertainty | Maximuni-permitted
Parameter Pass | Fall uncertsinty of
(an -
mesurement (¢ B}
1. Absolute sensitivity v . 0.2 NA
2. Self-penerated noise i - 0.2 A
3. Acoustical sipnal tests of frequency weightings
125 Hz i - 0.3 06
1000 Bz ' 023 06
5000 Bz v 03 07
4. Electrical signal tosts of frequency weightings
For 10 Hz o 4 kHz 4 - 0.3 0.6
For >4 kilz 10 10 ki v - 03 07
For > 10 kHz 1o 25 ki - - - 1.0
$. Frequency and time weightings a1 ] kile v - 0.2 4.2
6. Lang - term stability v . 0.1 0.
7, Level linearity on the reference teve! range v - 0.2 0.3
&, Level lincarity including e level range control v - 9.2 0.3
9, Tone burst response v - 9.2 0.3
10, Peak C sound level v - 0.2 035
L Overload indication v - 0.2 025
2. High lovel sabiliy v - 0.1 .1

Motz PasesF il evaliution fof o pardmmeter,

will bz consdered 1opziy

G- TS IR M0

or from the secaplince limit aod the Masimum-permitted uncertainty of measurement,
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STTHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Centinuation of Calibration Certificate

Calibration Procedurs @

Cert. No. : ACL23321
Job No. @ VCGTACED:]

Pages  : 2old
CP-AC-0|

Calibration Method :
This equipment was calibraed by based on IEC-61672-3 {2013} Standand for sound level meter (S1.M),

The SLM hed tests to Acoustical and Electrical signal tests of frequency weighting with Ancchoie chamber and Reference
Standard fnsruments.

For lests results of gach ftems weee made by observation of cach lnstruments display and also with SLM's display.

Conditicz of this result of calibration :
b Reference Standand Instreamems
Lnstrument

Modet Fazrinl No, Lerl, N, Due Date
Wavefors Gensrater z210a MY48017076 EF-0009-23 O7-FEB-24
Waveform Generator KERTRLE] MY52302742 EF-0010-23 GI-FEB-24
Digiwl Mukimeter A3dela MY53220104 . i3-FER-23
Digital Mubimeser 134814 MY33220076 EEL.DP 290266 {3-FEB-24
Digival Mubtimeter IH6IA MYS0024273 EEL.DP 31/8266  14-FED-24
Programmable Anenuator MAT0T0 62100114 EF-0D11-323 {5-FEB-24
Condenser Microphone 4150 2577960 AA-1001-23 14-FEB-24
Measuring Amplificr NA-32Al 34560495 AA-3002-23 14-FEB-24

2. This result of calibration was found eccurate as shown on dine and place of calibration for this calibrated item enly.
3. This cenificate is racesble 10 the intemations! systere of wikit maintained at ;

1.1 Natiomal Ingtitate of Metrolegy (Fhailand).

3.2 Thailand Institute of Sciersific and Technoloyical Resoarch (TISTR).

QF-T81 2454-ti 2K

o Bd o .

51T H | F‘_=J RN SITHIPORN ASSOCIATES CO.LTD.
o CALIBRATION LABORATORY
Continuation ol Calibration Certificate
Cere. No. @ ACL21321
dob Na, 1 VCETACH1
Papes H darsd
Result.ofgatibralion ;.
1. Absolute sensitivity
Reference Measured Acceplance
Acoustie Signal Valaz Deviation Limi
(di ) (48} {483 (df)
939 (93.08) 3.9 0.0 (.3

2. Self-gencrated neise
2.1 Norinal test

Measured Value
£di)
14.8

2.2 Tha smervptions of the wasd lovel mater was replaced by clectcal simal inp device

Frequency Measured valye

Weighting (48

A - weight LG

L~ weipht 1.8
Flat 232

3. Acsuslize! signui 12sts of frequency welghtings

Muorer fros-fiabd acoustic nesponse atalevel of 84 dD

Frequency Deviution from various frequensy waighting responss curve (dB)
fHz) Fhat Coweapht A-waght e\cccpl.mcz:
Limits
123 ol 1%} 0.1 =15
1000 0.0 0.0 0.0
§000 2.0 0 i1

(600 B N ) R R L]

7 A



SITHIPORN. SITHIPORN ASSOCIATES CO,LTD.
whReraTe CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, : ACL233%1
JabNe. : VCGIACH011
Puges  : Soff
4. Eletteleal signal tests of frequency weightings
Weigtiing network response with refutive 1o 1 khz

Frequency Devistion from various frequency weighting response curve {dB)
{Hz) 3 . Acceplance

Flat Crwgight A-weight o

Limits

63 -0.1 -0.1 -0.1 +2.0
125 H] 00 0.1 1.5
250 0.0 0.0 0.1 +1.5
500 0.0 0.6 0.1 +1.5
1406 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.6 3.0
4000 0.0 0.0 0.0 1.0
2000 0.0 0.1 0.3 50

5. Frequency and time weightings st 1 kELz

5.1 Frequency weightings ot t kHz

Anticipated Measured Deviated Acceplance
Frequeney Value Yalue Value Limits
Welghting (dB) (dB) (B} (d3)
A - welght 94.0 54.0 0.0 0.2
C » weight 04,0 040 0.0 102
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighling at ¥ kliz
Antigipated Measured Devisted Aceeplnce
Frequency Value Volue Value Limits.
Weighting (48} (dny (d8) (di )
Fast 94.0 94.0 0.0 =01
Stow 04.0 24.0 G0 +0.1
Leg 94.0 2.0 0.0 +0.1
0. Long - term stabiliy
SLM Display | SLM Display |  Deviawed Aggeplance
Frequesncy ol initial at final Value Limils
Weighting Ldi ) (4B} (dB) [E]E
A - weight 94.0 94.0 0.0 +0.3

QTSI 204442054

= A -

SITHIPORN . SITHIPORN ASSOCIATES CO,LTD.
AR CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Centiniation of Calibration Certificate

Cert. Na. : ACE23321
JobNo. : VCEIACHH
Pages @ Tal}
8 Level linearity ineluding the level eange control

Cert. No. @ ACL23321
Jdeh No, : VCETACOD11
Pages @ Bof§

11. Overload Indizalian

Measured value { JB } Devitled Aceeplane:
PBositive Negative Value Limits
onehalloycle | one-holf eyele (d) (dp)
9.5 §9.6 Q.1 +1,5

12. 3Figh level stabitiny

SEM Display | SEM Display Deviated Acceptance
Frequency at initial ut finzi Valye Limits
Wieighting LB (dB) (0 ) {ds)
A - weight 1370 1374 0.0 0.3

‘T reported uncentzimy 15 basud on o standard uneertainty multiplied by coverage fagtor & = 2

or any value following caleufation providing # lavet of confidence of approximarcly 95 %4

e e Exnd of Callbration Certificate

QF TR 24020664

7 AL - -

Anticipated Medsured Deviated Aceeplance
Ranpe Valye Yolue Yaluc Limits
(dB) {dB} (dB) {48)
Auto 9.0 94.0 0.0 1.}
9. Tane hurst response
Time Tone burst Apticipated | Measared Deviated | Acceplance
duration, Tb Cycle Value Yelue Value Limis
Weighting {rs} (dB) {dB) {dB) (dB )
.25 1 108.0 107.9 0.1 L.5;-5.0
Fast 2 8 1170 17,0 0.0 L0;-2.5
200 BUO 134.0 134.0 0.0 1.0
2 L 108.0 108.0 [ 5550
Slow
200 8OO 127.6 12%.6 0.0 +1.0
0.25 1 59.0 9.5 0.1 1.5;-50
SEL 2 3 $08.0 108.0 0.0 1.0; 2.5
200 800 12B.0 128.0 0.0 +1.0
L Peak C sound level
Number of eyele Amnticipated | Measured Devipted Acceptance
in Value Yalue, Lepeak| Value Limits
lesi signal (dB) (dis) (du) (dB}
Continuous 1313.0 1330 0.0 £3.0
Qne 1364 135.6 0.8 340
Number of eyele Anticipated Messured Devinted ACceplance
in Value Value Vidur Limils
test sigrn! [dB) {dB} {dB) (B}
Continuaus 133.0 133.0 0.0 +2.0
Positive half cyele 1354 135.1 0.3 2.0
Negative half cycle 135.4 135.1 -0.3 £2.0

QF T§12-034-04-02066¢

= A

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-45 14 Siflathem Rd, Bangbumry, Bangplud Bangkok 16700 THAILAKD. HSCTBHTR 17025
Tel0-2435-8800 Fax0-2433-1679 e-mallicol-c lihlphom.com hitg:¥/ ithiphoincom &
Cert. No.: ACL23322
Papes i lofB

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufactarer: RIOK

Model : WL-4Y Micraphane UC-32 / Preampiifies NH-24

Serial No.: Q5971697 180411/ 88181

1D No.: RYG _FS0439

Condition As Found : GCOD

Customer 3 ALS LABORATORY GROUP {THAILAND) CO.. LTD

HH PHATTHANAKAN 4G, PHATTHIANARAN NOAD,
KHWAENG PHATTISANAKAN, KHET SUAN LUANG,
TANGKOK. 10250 THAILAND.

Location : -

Ambiend Temperature (230 x3) ¢
Pressure @ (13 £3 ) kPa
Relative Humidity : {500 £20 ) 4%

Received Date : 1} OCTOBER 2023
Calibration Date : 1920 OCTOBER 2022
Date of 1ssue @ 24 OCTOBER 2023

Calibraied by :

Approved by : :‘/‘7 ﬁm _
)

{ Thanakul Petchurai

Nathakom Pisatpaisan

This cepificate is issued in acconlance with the requirements of ISOZIEC 17025 standard, may not be reproduced

otlier than in full. encepi with the prier wriven approvad of the head of Calibration Laboratory.

QETBI24R4R - 20064



SITHiIPORN, SITHIPORN ASSOCIATES CO,LTD.
drrpmranEn CALIBRATION LABORATORY

Condnyation of Calibration Certificate

Cert No. : ACL23322
Job No. : VC6TACDRIL

Pages s lofy
Calibration Procedure @ CP-aC-}

Cslibration Method :
This equipment waz calibrated by based on IEC-61672-3 (2013) Standerd for sound level meter (SLM},

‘The SLM had tests 1o Acoustical and Firctrical signal tests of fiequency weighting with Anechole chamber and Reference
Standard Justruments,

For tests results of cach items were made by observation of each Insingnents display 2nd also with SLM's display,

Condition of this result of calibration :

b Refesence Standand Tnstraments :

Instrument Madel Serlal No, Cert. No. Dug Date
Waveform Generator 332104 MYA86LT076 EF-0009-23 07-FEB-24
Waveforn Generator EXRIRY:] MYS52300742 EF-0010-23 UI-FER-24
Dighal Multimezer IMGIA MY33226104 EEL.DP 300266 |3-FEB-24
Dighat Multimeter 3M61A MYS3220076 EEL.BP 2940266 13-FED-24
Digital Multimeter MAG1A MY60G241273 ECL.DP 310266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 Q8-FED-24
Condznser Migrophone 4180 2977900 AA-1001-23 14-FED-24
Measuring Amglifier NA-2KAL 560495 AA-3002-23 14-FER-24

2, This reselt of ealibration was found accurnic as shown on date and phace of culibration for this catibrarzd item only,
3. This centificute Is traceable 1o the international system of unit maintained at =

5.1 National Instimiz of Metrology {Thailand),

3.2 Thailand [nstisute of Scientific and Technolagicaf Research (TISTR).

QF-TS12:04-D3- 020603

7 Pedeb

SITHIPORN - SITHIPORN ASSOCIATES COLTD.
Cn CALIBRATION LABORATORY

Continuation of Calibrazion Certificate

Cerl No. ¢ ACL23322
JobNi, 1 VOGTACEHHE
Pafies 3 4of§
Besult ol calibraton
. Abisolute sensilivity
Reference Measured Acceptance
Acoustic Sijgal Value Devistion Limit
{dB) {4B} (dB) (uB)
93.9{93.98) 939 0.0 =(.3

2, Seif-generated noise
2,1 Normsl test

Measuied Value
{dn}
14.6

2.2 The microphons of the soumd Jevel mter was replaced by clectrical supnal input device

Frequency Measured value
Weighting tdag)
A - weipht 116
C » weipht 17.7
Flat 23.2

3. Acousticat signal fests of frequency weightings
Mater free-Tield acoustic responss o a leved of 84 dD

Frequency Deviation frem various frequency weighting respunse curve (4B}
tha) Tl Coweight | Amwerght Avceplance
- Limits
125 6.0 0.0 0.0 + 1.5
L0 0.0 0.0 [iR¢] +1.0
3000 2.0 2.4 2.1 5.0

QU-TH 2020604

72 AL

SITHIPOQRN; SITHIPORN ASSOCIATES CO,LTD.
AR CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. 1 ACL23322
Jab No. @ VCGTACOOLT
Tages @ 3ofB

Supmary of Measuremend Resslt:
Uneertainty | Maximumepermitted
Parameter Iags Fail uneerininty of
{4m) y
measuremenl {dB)
1. Abselute sensitivity v . 0.2 A
2, Seif-generated noise ¥ - 0.2 NiA
3. Acaustical signal tosts of frequeney weightings
125 Hz ' - 0.3 0.6
1000 Hz < - 03 a6
5000 Hz v . 0.3 0.7
4. Eletirical signal tests of fFequency weightings
For 10 Hz o4 Wiz v - 03 0.6
For >4 kHz 10 10Kz v - 03 0.7
For > 10 kHz to 20 kHz - - - 1.0
3. Frecuency and time weightings at 1 kHr v - 0.2 03
5, Long - term stability v - 0.1 0d
7. Level fincarity on the reference Jevel range v - 0.2 0.3
8. Level linearity including the leved rangs control v - 0.2 0.3
9. Tone burst response v - 0.2 %]
10. Peak € sound level v - 0.2 035
11, Overioad indication ¥ - 02 625
12, High lovel stability 'S - 0.1 3]

Nele : Prass/Fail evaluation for ench parameter,

will be considered together from the receptance limit and the Maximum-permitted uncertainty of measurement.

QEF-TSEIHAR-0I0004

7 A

SITHIPORN - SITHIPORN ASSOCIATES CO,LTD.
Cren CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. No. ; ACL22322
Juh Neo. "CE7ACH01]
Pages r SofR

4. Electrical signat tests of frequency weightings

Weighting nenvork response with relative o § kliz

Frequency Deviation from various frequency weighting responss curve (6B}
(Hz} . ) Accepance
Fiat Coweight A-weight K
Limits
43 0 0.0 6.0 +2.0
125 0.1 on Q.0 *1.5
250 0.0 0 Rl +1.§
500 0.0 00 0.1 1.5
1000 0.0 0.0 0.0 =10
2000 GO 0ng 0.0 2.0
000 0.0 0.0 0.0 #3.0
8000 .0 6.1 0.1 5.0

&, Fregueacy and time welghtings &1 3 kHz

3.1 Prequency weightings at | kHz

Anticipated Measurod Deviated Acespranse
Pretency Value Value Valug Limis
Weighting (df) (4B) (dB) 148}
A+ weight 94.6 4.0 (1) *1.2
C - welght 94.0 54.0 0.9 +0.2
Flat 4.0 440 08 £0.2
52 Time weighting st | KMz
Auticipated Measured Davined Aczeptance
Frequency Vilug Value Value Limits
Weighting 14l ) (48} 1R 1dR )
Fast 54.0 94.0 LRy 0]
Stow 94.0 24.0 G0 £ 0]
Leq 4.0 24.0 &4 <01
6, Lanp - term stability
SLM Display | SLM Display [ Deviated Acceplinee
Friguency st initis} 4t final Value Limits
Weighting {dHy (dB) Ld) 1a8)
A - weight 2.0 9.0 [{X1] +0.3

QF TSI U404l

o A -




5 IT H iPORN. SITHIPORN ASSOCIATES CO,LTD.
A CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23322
Job Ne. : VCA7ACOD11
Pages @ 6ofB

7. Level linearity o the referenee level range

Anlicipated | Measured Devizted  § Acceplance
Value Value Value Limils
(al} (du) {¢B} {an)
1372.0 1370 G0 + 1.1
1360 136.0 0.0 *1.3
1356 1350 2.0 *1.3
134.0 L340 0.0 * 1.
1330 1330 0.0 1l
1320 132.0 0.0 +1.)
1310 1310 0.0 & 1.1
120.0 129.0 0.0 + 1l
3240 124.0 0.¢ =1.1
119.0 9.0 0.0 + 1.1
114.0 1140 0.0 + 1.1
109.0 109.0 0.0 = L.
104.0 140 0.0 +11
we 95 00 21 '
950 94.0 0.0 A1
82.0 89.1 &1 11.1
84.0 84.1 &1 1.1
79.0 0.0 ol £ 1.4
4.0 T4 0.4 1.1
6%.0 69.1 0.1 1.1
64.0 &30 0.0 + Ll
59.0 59.1 0.1 1.1
54.0 540 0.0 1.1
42.0 480 0.0 = 1.1
44.0 440 0.0 = 1.1
390 30.0 0.0 1.1
340 a0 0.0 11
300 30.0 0.0 +11
2.0 %0 3.0 =11
28.0 250 ] =14
270 27.0 0.0 #1.1
6.0 259 0.1 =1.1
25.0 25.0 0.0 = 1.1

QF-TS 1 2- 04030564
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S IT HIPORN;: SITHIPORN ASSOCIATES CO,LTD.
TreiEe CALIBRATION LABORATORY

Continuation of Calibration Certilicate

SITHI POR N SITHIPORN ASSOCIATES CO,LTD.

(R

SEad b

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert No. r ACL23322
Job No. & VCEIACKI
Pages 1 Tufg

8. Level linearity including the level runge cantrol

Cerk. No. : ACL23322
Jok No. : VC67ACIDN
Papes  : Bof8

11, Overload indication

Measured vatue { 4B } Devinted Avceplance
Posilive Negative Yalue Limits
mwe-helfeyele | one-hall eycle (dB) (4B}
89,7 89,7 9.0 1.5

k2, 1igh Tevel stability

SLM Display | SLM Display Deviated Acceplanes
Fregoency at inisial a final Yalue Limits
Weighting {dB) (dB) {dB) (dis)
A weight 1378 137.0 [l 0.3

The reporicd uneertainty 3 based on 2 standard uncertainty multiplicd by covemye faclork =2

or aniy valo ing caleulati idling o lavel of

«f approximately 95 %

End of Calibration Cestlficate —_——

QF» TS24

- ATk -

Anticipated Measured Deviated Aceeplance
Range Vakue Value Value Limits
{4B) (dB) (dB) (dB)
Aulo .0 4.0 0.0 1.1
% Tone burst response
Time Tone burst Anticipated | Measured Deviaed | Acceplance
duration, Th Cyele Value Value Value Limits
Weighing (ms) (dB) (dB) (dB) (48 )
028 1 108.0 1079 0,1 1550
Fast 2 8 117.0 137.0 0.0 1.0;-2.5
200 800 134.0 134.0 0.0 +1.0
2 8 108.0 108.9 0.0 1.5:-5.0
Slow
200 800 1206 1216 0.0 +1,0
.25 1 99.0 58.9 0.1 i5:50
SEL 2 § HE.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 1.0
16 Peak C sound level
Number of eycle Anlicipated i Meatured Devisted | Acceptance
in Yaloe Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (UB)
Conlinuous 1330 1330 20 3.0
Qnr 136.4 136.3 0.1 21,0
MNumber of tycle Anlicipated | Measured Deviated Acceplance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB )
LContingous 133.0 1301 0. 2.0
Positive half eycle 1354 135.2 6.2 20
Megative half evele 135.4 1353 -1 £2.0

QF-TS12-04-14-07 160
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

45145111 Sliimharm Rd, Bangbumry, Bangpiud Bangkok 10700 THAILAND.

HSCTISHTES 47025
Tel0-2435-3800 Fax0-2433-1679 e-mailcal g hormcom hitpdtwwwsithiphomcom Al [EN
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Cerl. No. : ACL23044
Pages ¢+ 1eff

Calibration Certificate

Equipment : SOUND LEVEL MEH"R -

Manufacturer ; RION : ;

Model ; NL-4Y \hv:ruphonc e 52 Prelrnph!IuN]{ i'.d

Seris) No.: 00900073!1834661’01735 AN

1D No.: RYG_F§0494

Condidon As Fennd : GOon

Custompr ; ALS LARORATORY GROUP (THAILANIN C0,, LTD;"
4 PHATTHANAKAN 40, FHATTHANAKAN ROA
RHWAENG PHATTEANAKAN, KIET SUAN I_UA 3
DANGKOK, 10250 THAILAND.

Location : -

Ambicnt Tempernture : (23023) ¢

Pressure {1013 43} kPa

Relative Humidity { S0.0£20) %

w34
Received Date : e
CuBibrution Dzte :

Date of Issuc:

06 JANUARY 2023
13-18 JAKUARY 2023 -
19 JANUARY 2023

Calibrated by : Nathakorn Piswpaisan

7&%

{ Thanskul Petchurai

Approved by :

This certificate is fssued in secordance with e reguirements of ISOAEC 17025 standard, may not be reproduced

other than i full, exeept with the prior wrillen approval of the head of Calibration Laberatory,

QF-TH1 2-{H-04-020003



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
srsatiates CALIBRATION LABORATORY

Continuation of Calibration Certificate

s ITVH H PQ RN; SITHIPORN ASSOCIATES CO,LTID.
Aunnciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. No. : ACL23H4
Job Na, & VCGHACO024
Pages 1 2of8

Calibration Procedure CT-AC-O1

Calibration Methed :
This equipment was calibrated by based on IRC-61672-3 (2013)
The SLM had 1es1s to Acoustical and Electrical signal tests of
Standard Instrumenis, g

For tests resuits of ench items were mads by observation of etich Inistn

Condition of this result of cufibration :
§. Reference Standard instruments »

Instrument Madel Serisl No,
Wavetorn Gencralor 332104 MY4R0:7076
Wavelorm Generator 3isHn MY52302742
Drigital Multimeter 334614 MYS3220304
Digital Mubtimeter 3MGEA MY53220076
Digital Multimeter 3ad6ta MY60024273
Proprammable Atenuator MAT-1070 62100114
Condenser Microphone 4150 2077900
Measuring Amplifier NA-42KAl 34560495

2, This result of calibration was found sccurate a5 shown on date and place of calibration fof this rated jters only.

3 This certificaie is traceable Lo the § i system of unit mai d ot

3,1 National Instiiute of Metrology (Thailund). .
3.2 Theitand Institute of Seientific and Teehological Rescareli (715

QTS 2tk -2

ol .

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
chmmereny CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert, Mo, ; ACT 23S
Joh No. : VCE6ACO0LE
Papes  dald

Result of ealibration.:.

1. Absulute sensitivity

Reference . Accoptance
Acoustic Signal Limit
(dB) ‘ae)
93.0(93.95) 0.3

2. Selt-gencrated noise

2.1 Normal test

Mezsured Valus
Ll }
14.8

22 The sicroplione of the sound e of mvter was replaced by checirieal signal Inpi de

Frequency Measured value
Weighting {dB)
A - weight fL6
O~ weight iy 83
Flut 237

3. Acnustical signal tests of frequency welghtings

Meter free-field acoustic responss at a levi

Frequency Deviation from hilng rerponse curve (dB)
He) ) Acceplance
Flat P

Liruits

128 [iX] 0.4 0.1 1.3

[y 0.0 (i34 0.0 =10

SO00 -6.2 -0.2 -1 3.0
QF TSI 2081020664 Z_/‘
-~ AL

Cert. Ne, ; ACL23044
Job No. 1 VC66ACH024
Pages  : 3of§

Sammary of Bleasurement Result ;-

{ttod
permitted.
Porameter uncertainty of

mensurement (AR}

1. Absolute sensitivity

2, Sell-gencrmiad nofse

4, Aconstical gignal tests of frequency weightings

1251z v
1000 Hz ' - a3
5000 12 v - 0.3
4. Flectrical signal tesis of frequency weightings
For 10 Hz toa klte v - 0.3
For = 4 kiz lo 10WHz v - 03
For > 10kizte 201z

5. Frequency and fime weightings a1 1 idz

b. Long - term stabilily

7. Level linearity on the referepce kovel range

8. Level linearity ineluding the level tangs control

9. Tone burst response

10 Peak C soead level

1. Overload Indieation

=\ RN RN ENENANEA RN

12, High level stability

QF T84 21404000663 Z"’
> AL

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

Continuation of Calibradon Certificate

Cert, Neo. & ACL23044
Job No. @ VOGEACHR4
Papes 1 5of8
4. Electrical signal tests of frequeney swelghtings

Weighting nebwerk response with relative 10 1 kg2,

Frequency Deviation from various fraigen: ghting rezponse curve (41}

) Flat Coweight

63 -0.1 0.1

125 0.0 0.1

250 0.0 0.0

360 0.0 o1

1000 0.0 0.0
2000 0.0 ol
4000 0.0 0.1
2000 0.0 0.1

A, Frequency and tlme weightings at § kHz
5.1 Frequency weightings at 1 kHz

Measured Deviated Acceplance
Frequency Value Value Limits.
Weighting (di ) (4B} (dB}
A - weight 4.0 00 -
€ - weight 00 [iXH} Ehy o
Flat 94.0 R e

5.2 Time waighting 5 1 %z

Acceptinee

Meanured 3
Trequenty Value Vilug Limits
Weighting (d3) (43} (di3)
Fasl 440 00 -
Slow 940 0.0 0.
Leq 940 0.0 4 0.1

4. L.ong - tern: stability

SLM Display { SLM Display Deviated Acceptanee
Frequency at finat Valug Lirmits
Weighting 48) (4n) La8) (i)
A weipht 940 6.1 0.4 20,3

QF IS E2- M6

bl L’?Z/f. .



Sl TH IPORN; SITHIPORN ASSOCIATES CQ,LTD. HF
associates CALIBRATION LABORATORY prsaciies

Continuation of Calibration Certificate

SITHIPOQRN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, 1 ACL23044 Cert. No. 3 ACLZMH

Joh Ko, : VO66ACI024 Jdab Nn. 2 VCSGAC0024
DPapes  : 6of8 Pages @ Tol8
7. Level lincarlty ¢n the reference Jevel range & Level Unearlty Including the levek range contrel
Anticipated Mensured Deviated Agceptance Anticipated Measured Deviated Acceplaniee
Yalue Value Range Value Value 3 i inaits
(13} (48) {d8) tdB) <
1370 137.0 Auto 940 24,6
136.0 1360
135.0 135.0 9. Tone burst response X
1314.0 1346 Time Tenic bural Anticipated | Measured Deviated
133.0 1330 duration, To | Cycle Value Value Valie! .
132.0 132.0 Weighting fms) {dB) (dB) {dB)
130 131.0 0,25 | 108.0 108.0 04
12940 125.0 Fast 2 8 117.0 117.0 00
124.0 1230 200 800 1340 1341 0.1
119.0 11%.1 Slow 2 & F0R.0 108.0 0.0
114,0 1140 200 B0 $21.6 127.6 ne
18.0 090 0.25 1 9.0 93.0 -C.§
104.0 I SEL 2 B 108.0 08,0 .0
99.0 99.0 200 800 128.0 28,1 0.1
M0 .0
BO.G §0.0
810 B0 10, Peak C soond level ] L ;
0 5.0 Mumber ol eycle Anticipated | Measured | ‘Devinled | Acceptonce
740 740 in Value sl Linite
69.0 8.0 tesl signal (dB) dB) (dB)
640 640 Continuols 1330 0.0 -
59.0 580 One 1364 03 3.0
54.0 54.0
30 450 TNumber of cycle Anticpated | Measured Devised | Acceptance
9 bt in Valie Value Valoe L imits
300 320 rest signud () (any () (45}
3.0 3.0 Continuous 1330 1329 0.1 -
;:g ;iz g: i i: Tositive hialf excie 1354 1351 03 120
- - - - Negaive halCeycle 1354 135.1 =13 22,6
28.0 28.0 0.6 Ll
27.0 26.9 -4 1.1
6.0 259 -0.1 1.1
25.0 24.9 0.3 4 1.1

QF TSI 204102060 QF-TS12--D4-1120664

- BLA

SITHIPORN; SI'THIPORN ASSOCIATES CO,LTD.
srrdolates CALIBRATION LABORATORY

Continuation of Calibration Certilicate

SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY AN

Cert, No. : ACL2304$ 451-451/1 Strinthom Rd Bangbumry, Bangplud Bangkoi 10700 THAILAND. “HAC-TEFTS L7025
Juh Na. : YCGEACO0Z Tel0-2435-8800 Fax0-2433-8679 e-mallical uphom.cem htlp/ ith:phom.com
Poges  : Bol§ Cert. Na. 1 ACL23325

Poges 1 1off

1. Oxerlaad Indicatlon

Calibration Certificate

Measired velue (J5) Devidled". |- Acceplunce Equipment : SOUND LEVEL METER
Positive Negative anuc .:. Limits hlxnufacturer : RION
onc ey | onchalfele | (dB) . (4B) Model : N1-424 Mictophone UC-52 ¢ Preamplifier Nit-24
883 228 ol ol 2 Serlal No.: 1073423 7 169533 1 1654
1D No.: RYG_F30356
12 High Jevel slability
SLM Display | SLM Displey | Deviated Acgepiange [ Condltion As Found : GOOD

Frequency st initiat al final Value I_jmils_'
Weighting (dB) (B} (dn) ) Custumer : ALS LABORATORY GROUP (THAMLAND) CO., LTD.
A~ weight 1370 1370 0.0 03 104 PHATTEANAKAN 40, PHATTHANAKAN ROAD,

The seported uncenninty i based on i standand uncenzinty multiplicd by coverage factor -2

o any value ing ipn,J Jing n lavel of conlid uf bpproximately 95 %

Emmasad End of CaBhration Certlficate

QF-TS12+(H-14-020664

sl ..

Lacutlon :

Amblent Temperature ;

Pressure :
Relutive Humidity :

Recelved Date :
Cutibration Date s
Date of Issue :

KHWAENG FHATTHANAKAN, KIIET SUAN LUANG,
HANGKOK, 10250 THAILAND

123023 ¢ e a}:""f"”" ¥ . §
(1013 23 ) KPe 'J:E'f i
500 220 1 o e e

T

11 OCTOBER 2023
19-20 OCTOBER 2023
24 OCTOBER 2023

Calibrated by : Nathakoen [iswpaisan

Approved by : 7“ W"
)

( Thanekyl Petchurai

This cenificate is issucd in accomance with the requirements of ISOZIEC § 7025 standard, may not be reproduced

other than in full, exeept with the prive writies sppreval el the liead of Calibratien Laborrory

QF- TS 24104420604
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SITHIPORN. SITHIPORN ASS0CIATES CO,LTD. SITHI
AR CALIBRATION LABORATORY

eestaten CALIBRATION LARORATORY

Continuation of Calibration Certificate Continuation of Calibration Cerzificate
Cert. No, : ACL23325 Cert. No. ; ACL23325
Jo¥ No. : VOETACH011 Job Na,
Pages :2of3 Papes
Calibration Procedure ¢ CP-ACO1
Summary ol Measuremeni Resall @

Calibration Method &

This equipment was calibrated by based on IEC-61672-3 {2013) Standard for sound level meter {SLM), Uncertainty | Maximumm-permitted
The ST had rests to Acoustical and Electrical signal wsts of frequency weighting with Anechoic chambar and Relerence Parameter Pass Fugt ancertainty of
Standard Insouments, o) measurement (dB)
For tests resulzs of eack items were made by obzervation of each Instruments display and alse with SLM's display, 1. Absoligte sensitiviey v - 02 NA
2, Scif-penerated noise v - 0.2 NiA
Condition of this result of calibraiion : 3. Acoustical signal tests of frequency seightings
1. Referenve Standard Instruments © 125 iz v - 0.3 0.6
Instey Medel Serial No, Cerh 2o, D Batg 1000 Hz v 03 0.6
Waveform Generator 33210A MY4R01 7076 EF-0009-23  07-FEB-24 5000 Hz v - 03 0.7
Wavelorm Generator XA MYS52302742 EF-0010-23 07-FEB-24 4, Elestrical signal wesls of Sequency weightings
Digital Multimeter 33614 MY53220104 L.BP 3010266 13-FEB-24 For 16 1n o kHz 7 N o 96
Digital Multimeter 336tA MYSIZ0076 EEL.BP 2240266 13-FED-24 For = & kiz 10 10 kHz ¥ N 0.1 07
Digiral Muftimaier IH61A MYB024273 ELL.BP 3100266  14-FED-24 Far> 10Kz t0 26 klz ~ N .0
Pragranumable Atteruator MAT-107G GZ10G114 EF-0011-23 03-FEDR-24 5. Frequency and time weightings a1 1 kHz v B P 02
Condenser Microphane 4180 2977900 AA-EO01-23 14-FEB-24 s
M ing Amplifk NA-42KAL 4560455 3002-23 14-FED-2: % Long - erm bty Y &l ol
Mes i NA- 3 AA-I0O2-2 “FER-24
sestnng Amplilier ’ 7. Level Hincarity on the reforence level range v - 0.2 0.3
2l tinearity | i } '
2. This resuh of colibration was feund accurate as shown on date and place of calibration for this cafibrared item oy, §: Level lincarlty Ineluding the lovel range consol ~ 02 03
[ 51 2
3. This centificate is traceable to the international system of wsit maintained i ;  Yone burst sesponse 02 3
3.1 National Inetiture of Meteologs (Thaiicnd) 10, Peak € sound level v 0.2 0.35
.1 Nat it trafogy (Tha X
s Tl: l'{:nud i 'iumr'qc_ u.:} d:_”;‘ ogicat - 1., Overload indication + 0.2 0.25
3, artand Instine of Scieatific and Technelogies! lesearch (TISTR). T2, High level siabiliy 7 ) e I
Hoae : PussFail evalustion for each parameter,
will be consideted togtether from tae aceeptance fimit and the Maxi - sncersaitity of
QF TSI 243 U4 . OF TS D025 .
- aFa 5 BT
SITHIPORN  SITIHIPORN ASSOCIATES CO,LTD. SITHIPORN - SITHIPORN ASSOCIATES CO,LTH.
St CALIBRATION LABORATORY T CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuarion of Calibration Certificate
Cert.No. :  ACL23325 Cert. No. : ACL23325
Jab Ko, VCEIACODL Job Ne. : VEETACOLT
Pages ¢ 4of§ Popes 1 SofB

4, Electrical sipnsi lests af frequency weightlogs

Result el ealibration ;-

Welghting network respoase with relitive to T kilz.

1. Absolute sensidvity Frequency Daviation from variaus frequency weighling respense curve (dB)
Reference Measarod Agceplince Hz2) Flat Ceweight Asweeipht Mcfpmmc
Acotslic Signat Value Dreviation Linit Limits
T (ans (an) (483 63 0.0 0.0 0.3 220
93,9 (93.98) 919 20 03 25 99 o0 oo 3
250 0.0 0.0 L] +1.3
2. el ted modse 500 [ 0.0 0.0 +1.5
s gc";_:‘;:m:;':m 1008 00 00 0o o
2600 0.0 [11] 0.4 220
Measared Value 4000 0.0 0.8 0.6 230
(di) 5000 90 0.1 01 5.0
15.4
2.2 The microphons of the sourd Bvel meter was replaced by eicctneal sinal inpa device. & Fraquency s time welghilags at 1 klEz
° ¥requency Measured valuz 5 1 Frequency weiphtings at { kHz
Weighting (dB) Asticipated | Measured Deviaked | Acceplancs
A - weight KD Freguzncy Value Value Value Limits
€ - weighl 188 Weighting (g8} (UB) {dB) t4n)
Flay 24.6 A - wiight 240 By 0.0 0.2
£ - weight 9.6 940 0.0 =07
3. Acoustical sigial tests of frequency welghtinges Flar 240 940 0.0 +0.2
Meter free-fiold acoustic response ot o fevel of 84 4R
- 52 Tz weighting o1 1 XHz
Frequeney Deviation from varioss frequency weiphting response curve {dB)
[Hz) ] Acceplanes Anticipated Measured PReviswd Aciepranes
Flat Coweight Aweight Limiis Preguency Value Valee Vadug Limis
125 oo 02 o2 s Welghting (df (4B} 148 1B}
1000 0.8 i 00 +10 fag M0 KA 0 Gk
000 e 7 s 5o Siow 940 240 0o £ 03
f.eq 04.0 240 iRy =0}
4. Long - terss stability
SLM Display | SIM Display Daviated Arceptanse
Frequency at initiat at flnsl Valee Limits
Weighting (i) (dB) ey tdB)
A - weight 940 94.0 0 +03
QT 2 044120684 OBTSEAR 20061

"7";‘92&/[1,, ‘/‘"/?.-/’thfﬁm
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Continuation of Calibration Cevtificate

Cert. No. : ACL23325
Job Mo, 1 YCGTAC01]
Poges i GalB
7. Leved Ancarity an the reference level range

Antigipated Muasuned Devinted Aggeplanes
Value Value Value Limils
{dB} {dB} (dB) (dB)
137.0 132.0 0.0 *1.1
136.0 L30.0 0.0 +1.1
135.0 135.0 0.0 +1.]
134.0 134.0 0.0 % 1]
133.0 133.0 0.0 1.0
132.0 132.0 0.0 +1.]
131.0 131.0 3.0 1.1
129.0 129.0 0.0 1.1
124.0 1240 00 +1.1
119.0 119.0 0.0 x1.)
114.0 114.0 0.0 + 1.1
109.0 1090 0.0 £1.]
104.0 104.0 0.0 & 1.3
$9.0 $9.0 0.0 E28]
54,0 4.0 0.0 & 1.3
£0.0 £9.0 0.0 +1.]
84.0 84.0 0.0 1.1
79.0 9.0 2.0 1.1
T4.0 74.0 0.0 +1.1
62.0 6.0 0.0 = .1
4.0 64.0 0.0 1)
59.0 520 0.0 1)
54.0 51.9 -0.1 %11
49.0 49.0 0.0 4.4
4.0 439 -0.1 + 1.1
390 188 0.1 41}
34.0 139 0.1 + 1]
30.0 299 R LAl
29.0 289 3.1 1.1
28.0 27.9 -0.1 * 1.1
21.0 26.9 -1 + 1.1
260 25.9 -9.1 4 1.}
250 248 -0.2 £1.1

QF-TSE2AMH-14-D20604

5 IT H l PDR N SITHIPORN ASSOCIATES CO,LTD.
k CALIBRATION LABORATORY

Continuation ol Calibration Certificate

SITHIPORN. SITHIPORN ASSOCIATES CO.LTD.
AR CALIBRATION LABORATORY

Continuation of Calibration Certificate

Crerk No. : ACL23325
Job No. @ VCETACO013
Papes T 7of8
8. Level lincarity including the level range control

- 24

Anticipated Measured Deviated Acceptance
Range Value Valug Value Limiis
{4} (dB) (dB} (dB)
Aule 940 240 0.0 11,1
% Tane burst response
Timne Tonc burst Anlizipated Measured Deviaed Acceplance
duratien, Th Cycle Valye Vaoluz Value Limits
Weighting {ms ) (48) (dB) (dB) tan)
.25 1 108.0 107.9 0.1 1.5;-5.0
Fast 2 B 117.0 117.0 0.0 1.0:-2.5
200 306 1350 134.0 0 +1.0
Stow 2 § 1080 108.0 0.0 15;-50
200 200 1276 127.6 2.0 11,0
0.25 1 99.0 98.9 0.1 1550
SEL 2 8 108.0 108.0 0.0 1.05-25
260 800 128.0 128.¢ 0.0 +1.0
10, Peak C seund level
Mumber of cycle Antieipated Measured Deviated Acceptance
in Value Value, Lopenki Value Limits
£csl signal (48) (dB) {dB) (dB )
Continuous 1330 133.0 0.0 1.0
One 1364 136.1 -0.3 =3.0
Number of cyce Anticipated | Measured Devisted | Acceplance
in Value Value Value Lismits
test signal (dB} {dB) {dB} (dB )
Continuous 133.0 133.0 00 2.0
Pasitive hall eycle 1354 135.2 0.2 #2.0
Negative half eycle 135.4 1352 -0.2 +2.0

QE-TR12AH-0- U206

o A

63/14-15,07/35-36, Sol Putchhasem?,7/1, Peichhasen Rd, z' S
Walltiapra, Banghohyal, Ganghoh 10608 Thailand. ':ff?—wx\-:

Fel: (66) DZ-86BOB12810 Fex: [66) 02-BOHOESGD wwwlitanotoe.com

RO TN -1 TR
CAIBMATION £387

J
NAC. .

Geifeate K L5466

Pageiof2

Equipmert Name: Heat Stress Monltor
Manufaciurer.: Delta QHM

Maodel: HD32.2

Serlaf No: 18018313

ID No: RYG_FS0358

Cert. No. : ACL23328
Jub No. 1 VCETIACEOLY
Pages : Bofd
11, Overload indieslicn
Mezsured value { dB ) Ievizsted Acceplance
Pasitive Negative Value Limits
onc-half eycle | one-haif cysle (¢8) {48)
89.6 84.6 0.0 1.8
12, High level stabitity
SLM Display | SLM Display Dievinted Asceplinee
Frequency at initial at final Vatus Limits
Weighting (483 (dB) {dB) (dn)
A - weight 1300 137.0 .0 =0.3

The reported uneerainty is based o o stundard unceniginty maltiplicd by coverage lactor b =2

o uny vahee following culoulation,providing a lavel of conlidence of approxicately 95 %%

QF-TS 24020664

End of Calibration Cerlificate

7 AR

Customer

Mame: ALS laboratory group ithalland) Co., Ld.
Adgress: 104 Phatthanakan 40, Pratthanakan Rd.
Khwaeng Suan Luang, Khet Supn Luong, Bangkok
10250 Thatland,

Reference Ustd Dutlng Callbralion

1 Standard Temperature Probe Model: S75-100 AGOO,
Serinl No.: 657682-09, Due date: 23 Mar 2023
2,Dightal Temperature indlcator Medok BT1-1000-4 MK
11, Seiad Mo 67140700591 Due date: 22 July 2023

Calibration Procedure

The temperature calibration was done by [n-House
calibration melhod #s  WICL-00L  accordlng Lo
comparison methed with standerd digital temperatuce
indicator ond - standerd  temperalure  probe. The
temperalure scale usa was based on ITS-90.

Recolvad data: 23 Jan 2023
Callbrallon date: 02 Feb 2023
Issye date: OF Fob 2023

Callpration Condition
Temperaturer (23:3)°C
Relative Humidity: (86215)%

Traceablltty

Tie mensurement results are traceable to the
imernatignal systen of units (S} threugh Nalional
Institute of Metrofogy Thedand {MMT) Certificate
aumber T1-0034-22, Cenificote numbser: ER-0022-
22

Clivrated by
&1 Mr. Sorawit Thachakad
[ Miss Nittrapora Lertsomphol

NAC

— "
N = Ay
Fpproved Signetony: -8
Mr. Forinya Booncharcen
Calibration Qepartment Manager

i

KATL A LUOCIATES €0, 10T, |

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED EXCEFT IN FULE UNLESS PERMISSION FOR AECPRDDUG
TION HAS BUUN DQTAINED {N WRIHNG FIROM THE LABUAATORY,



J G\ 4-15,47/33-360, Soi Petohkazem?,7/1, Peichkagem Rd,
NAC Walthspre, Banghobyal, Benghoh 10600 Thaltand,
Cenllficate Mot CLD14-86
PageRef2
Reziit of Catibeation; T Witheut Adjustmant (] With Adjustment

Cathmtion Bangs: 20-40°C

function:
Tabla 1: Tois egquipmernt was conrtected with wet bulh prebe Model: HP3201.2 5/N: 18021467,
Dimenston: Diametsr 14 mm, Length 70 mm.

Equipment Nama: Hzat Stress Moriter
Hanufacturar,: Deba OHM
Hadek #0222

63/14-15,47/35-24, Sol Pelehhoaem?,2/1, Pelchkasem Rd,
N NAC Vatthapra, Banghohysl, Benghok 10600 Theilend.
Tei: (66) 02-BOBOBIZA1S Fax: (06) D2-BEBOBED wwwlirsnales com g Di.‘luJ;Ky}“ﬂlI}ﬁ? Tel (66) 02-0680B12£13 Fux: (66) 02-B580860 wwwisnslec.com

CLO43-5E
Pagzlofd

Receked duter 21 Felb 2023
Calibration data: 24 feb 2033
Iszuz date: 28 Feh 2023

|mmgsinn Stzndarg i Erier Upsariaing Sarial No; 20032241

Dasth Tzaing Rpadir e o 18 Mot RYE_£50501

mm) =] e
60 20055 20,1 2.0 .08 Customist

. =

€0 25048 252 o3 0.099 Homa: ALS iaborztory froup (thailand) Co.. Lid.
€0 30.039 30.1 0.1 2.00% Afdrgze: 104 Fratthorsion 40. Fhalthanakan fid,
&0 35.029 351 0.1 0.083 Khwaeng Susn busng, ihet Susn tuang, Bankok
€0 40618 40,1 QL 0.05% 30250 Thettand,

Table 2: Tnis couiprent was conricsted with Temperatere probe Model: TPI207.2 SrN- 18021270
Dimengton: Blameter 34 mm, Length £50 mm.

{mmerstan Stznrtard uug Froe {ngenalnte
Dzph Bening Rezdiag o e
{rmm)y o [}

™ 20051 20.2 0.1 [Ewizi]
ki) 25,051 26.1 0.0 0.008
70 0038 300 a0 0059
T 35,028 35.0 0.0 0.00%
7 46,021 0.9 0.1 0039

Table 3: This equpment was cosnestat with Globes thermometer probs Model TP32¥6.2 $/14: 18020497
Dimension: Digmeter B mm. Length 170 mm.

lemeeslen Elandargt uue Erray Uarenainty
Dezalh Laeding Reading ey e
(mm) o ‘o
110 20.053 201 0.0 0.083
110 25.050 2.1 ol 0.082
pyiel 30.028 .t 0.1 0.095
10 35,029 5,1 0t Q.92
1a 40,020 30.1 153 0099

UUC* : Unit Under Calibration
The reperied sxpanded sntentairdy i based on standard uncenzinty multigked by a coverigs fattor ke 2
providing a leved of canBdence of approximately 8

w End of Corlificate %

63714 1567/30 34, Goi Petehbesem7 201, Prleliksoem Rd,
g Watthepra, Banghokysl Banghol 10680 Thaiload
NACD 1e 166 07 5050812613 Fax. (661 D2 B6BOBOD wawirenstercom

Certhigaty

CLGas s

Fags Dol 2

Rezub, of Codihrstinn M Witnoip Adgisternnt | EWth Adjusteent

Calibration Renga: 28 -40°C

Funstion;
Teble 1 This equipment was cornested with wet bult probie Medel HEZ201, 7 S/ 21005217
Camension Drarncter 14 s, Leagth 170 mm,

Immareian fSzndard We Ertat Unespialnty
Bapth nraag Reading e e
{rarn) ca o

GG 22.045 201 01 0050
G0 25058 2E1 0.0 o3
4] 30.056 301 Do 0059
50 25048 ELE 01 6.099
6o 40.043 401 [ © 098

Table 2 This equipment vas conngoted vith Imparture probe Model TPIZ0T.2 5/ 21001783,
Durrerimtn Dumeter 34 me Leaglh 150 men,

mmersion Stangacd £rmr

o fReadng ol
-

20245 6.2

T EcH oo

0 30855 300 04

i 38048 535.0 Do

O 40.043 399 Q.1

nent was eemrcted wih Globz thermometer peabe Model TRA2TE.2 54
of B i Lergih 270 men

L1t Errer

Repding (]
o
piids) oo QO3
259 3 Coan
0 Q8 Q.34
B0 Wi F
anh 03

y i basndon g
s of appronmatnly

# End of Coriificnts &

BRATATE ALSOICIATES £6

Referency Used During Cotlbration Cabaratien Conditlon

1 Slandand Tempurzton Fote Model, §T5-200 AS00, Tempesature: (23:31°C

%o, BBTER203. Due date: 23 Mnr 2023 Ribative Hurmday i558251%
Z Oipital Tetmpe ratur ater Modal: D11 1G00-A fK

It Savial Ao, 671407 O0S8E Due date: 272 Joly 2023

Calbration Procedure Trocaabifiy
ne sty cakbratioe: was done by In House The measurement sezuls arg troecablz to the

[4 sioh  methed a8 WICLODOZ  gogording to international sygtom of unds IS8 thiough
imor mcthod wik standard digsal termperatine Institee of Maotrology Thailand rmandtt Ce
mricator and  slandord  temprealure probe. Tho rymbsr, TT-0034 22, Cadit

lemperatin: SCHMe use was bas

ed on 175 80, 22

L
1Tl

rmigd by inpmmd Signstann
arawd, Thachalzd Patinya Booncliarogn
A R arm 4 grtnonspol NJ%E Cabration Deparsnon Matager
[ANATE nS0OEIATRS €0

RISTE o

FHOATE neky T BT fICRF SDUCED CXCCPT 8 FULL UNRLOSS PORMIZSION #

[OCH ODETAMNCE I WEITING TADK 11 LARGRATCHY

OF REPROOUCTION HAG

S3A/EA 1H.6T/34 S0, Boi Petchiasem 7,771, Pelchkanem B,
Wolthapra, Bonghobyal. Banghol 10400 Thoitord.
N{E’&C Tel: (6d) 02 06BAEI2ET3 Max. (60} OF BHAOSOD wew Jranalee.tom

L1044-66
Fage 1efd

Equipment Name Heal Sirens AMeritgs
Manufaciurer.: Dol OHM

Wadel: 14032 2

Sorfat Na: 20032242

1D Ho: vG_FE0522

Cugtonmsr Recehid dater 21 Feb 2023
Hama: ALS mborgory group o Cakbration date: P4 Feb 2023
Midress: 304 Foatthar, lasure dste; 2B Feb 2023

W zeng Sozn Luansg, Bhot Susn Luar
10250 Thainnd

. Banghod

freferanes Uzsd During Cakibratlon Casibratlon Conditien
t.Stardard Tempeiature Probe Mogsl STS 100 ABUD, Temperatyre (2330
8200 Dea date 22K 2023 Aeiative Homidity (552155
or Mozl DTHI00D-A KK

Trateehlity
The  meagurene
dernptonal

akbraban was done by 1 Houss

WACL-DDL  seco L]
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Wattheprs, Sanghohyui, Benghoh 10600 Theitand.
Tel. (6o} 02-84BOB12£13 F‘u‘x.: {68) 02-BGBOBEO wwwii com

63/14-16867/36-36, Sol Pelchkesem?, 771, Pelehbasem Ad,
Wallhopre, Bonghohysd, Bunghoh 10600 Thallend, £
Tol: {66} D2-BGROBIZES Fax: {66} D2-56B0840 wwvi firanalee.com
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Page 2372

Resyisof Gakhretion: I Withowt Adjustment 2 With Adjustreemt 2

Calthration Ranga; 20-40°C Cerifisate ho.: CLOBR-G6

Ednstion: Page 1012
Tobls 1 This equipment was conneciod with wet hulb profe Modal HPA201.2 §/H 21601206,
Q:mension; Gameter 14 mm. Length 170 mm Equipment Hame: Haat Stress Monitor

Manuaclurer.: Dalta OHM

Modzl HD32.2

t 2
immerlon Himtatd UL‘? Emor !.'n:«.lna_luh' Serial No: 15006711
Depth Reading Reading ‘o {'g 1D Mar: Y. "
(mmt o o D Mo: RYG_FS0247
B 20.046 20.0 Q0 0.a98 . - o
60 25.058 250 2L 0.089 Customer Rocsived dale 11 May 2023
=] 30.055 301 00 0.099 Hame: ALS laboratory group (thadlang) Ca.. Lid. Callbretion date: 15 May 2023
60 35.048 354 oL 0.099 Adddioss: 104 Fhatthanokan 40, Phatiharsakan Rd., Jssue date: 15 May 2023
80 40.043 40,1 oL 0089 Khweaeng Suan Luang. Khet Suan Luang, Bangiuok R Rt ok S o S
10250 Thailend. .. %MA%’W‘ ?) !
Teble Z This caulpmen was connceled with tempeture prabe Maodel TP3207.2 5/8: 21001796, o ' e H
Oimensoi: Dismetor 14 mm, Lenagth 150 mm H

e

- g |

Refarenca Used During Gallbration Calibralion Condilien

lmmarslan Stendard Hue Error Uncacteinty 1.Slpndard Temporature Probe Modek ST5-100 A%00, Tomperature: (23431 C

Peoth Reating Reading e o Serial No.. 667682-09, Due date: 28 Mar 2024 Refative Humidity: 155215y oA

{enmy Gy {'0 2.Dugita) Temperpture incicotor Modek DTHI0CD AMIK
70 20,046 202 o2 2000 It, Serinl No.; 67E407-00501 Due dote: 22 July 2023
70 25055 250 01 0.09%
70 30055 893 0.2 0.059
e 35.048 358 0.2 0.093 Caltbrotion Prosedure Trazeablily
e at0d4 397 0.3 .02 The lWemperatule cal:bratron was done ty InHoyse The meastrement esulls are traceable & the

colibration  mothod  as WECL-001  according Lo
comparnigen methed with Slandard digital terperstiure
indicator and stangad temperatre probe.  The

irdemat:onal systom of units 1511 twough Natonal
Institule of Metrology Thaiking NIMT Cenificate
rymber. TT-003%-23, Cendicate number, ER.0D32

Toblke 3: This equpment was connected with Globe thermaonmcetet probe Model: TR327G 2 5/N. 21001260
Oimeng:on: Diamater 8 mm. Length 170 mm.

temperplure seolt USe vis based on iTS-00, 22
Immanlen Sandacd uue Enror Uncerplnty

Rzsih Reaging fieating rn o

Imm) (4] ‘o Notet: The custificaly s volid only te 1N item cattbrated On dide anif place of Cuibration
110 20.046 200 wo 0.0%9
110 75.050 Pty 0.1 0.099
110 30.055 303 0.0 0.09%
1 35 ¢y 353 03] Q.099
110 A3 401 01 0,083

UUG* 1 Un:t Unger Catbralion
The repored expanded Uncertasly 5 based oh standard uncenainly multinted by s caverage tacior k=2
providing & level ef confidence of approzimataly 95,

7Y

Approved Signatery: S -
Mr. Parinya Bosncharoen
Catfbration Departmen) Managor

Calixatsd Ly
1 Ate. Soraw i Thachalnd
TJ 53 Mitrapora Lensomphiol

% End of Cenifkente &

NAC

IRAHATE ASSOCIATES £t <

)
NAC

JIRANATE AMSOCIATES CO

MG CEHHFICAIE RAY RO BE RCFROGEDUCED BACERD IN FULL UL ESS PEAMISIION £OR ROPHODUCTEON HAS
BEEN OBIAIMCY 1B WAITHG FROM THE LABDRAIGHY,

63/14:1567/35 34, Soi Petchhosem?,7/1, Pelechhosem #,
Walthapra, Benghokysl, Donghok 10608 Tholland.
Tel: (&4} 02 86B081ZF13 Fax: {46) 02 BoBOBSD www firensice.com

43714 16,67/36 26, Sof Poichlieaem?,7/1, Petehkosem Hd,
Watlhapre, Benghohyol, Banghok 1D400 Thyiland,
Tol: {06} 02-8680812810 Fan: (00) 02-86080840 www,firanales.com

J
NAC

T NAC
pristied s .

Cotificste e @ CL-OBD-06

Page 2ol 2
Besuttol Colbiatlon; = wWisheat Adjustment L3 With Adjustmerd Cetificate 1o, Pa-a:}s:sg
2fa 1o
Gatipration anga: 20-40 C
Funetlan; Equipment . Heat Stress Mositor
Table L: This cqupmeat was cennected voth wet bulb probi Modeh HP3201.2 $/N. 16008206, Exulpment Nam: Haid Sitess hor
Dimgasion: Degsicter 34 mm. Lengtn 170 mm. Hodel: 30322
Sarlal No: 15006713
mmerion Sendard B [4:1-01 Hogzrainty D No: RYG_F30218
ek} Basling Rezsing e =]
{mm) e (-] o - oo oo - T
a0 19937 206.1 0.1 Q088 GCustomer Recalved date: 07 Feb 2023
80 26000 251 Dt 0.008 Hame: ALS lateratory ghoup {thadand) Co.. Lid, Callbration date: 14 Feb 2023
20 4D.0%4 30.1 o4 0.00% Address: 104 Phatthanakan 40, Phattharakan Rd., Issue dato: 14 Feb 2023
- e Khwasng Supn Luang, Knet Suan Luang, Sangkak
80 35,005 351 Q3 Q099 1050 Thalland,
80 40.003 av3 a1 0.099 )

Tabls 2: This caurpment was connested wih Globe thermometi probe Modet TP3276.2 8/N 17015123,

Dimengion: Diameter 3 3 pun Length 209 nen Reterence Used During Calibratlon

4. Standard Temperatura Probo Modet $15-100 AS00,
Serlgl No.: G670B2-09, Que date: 23 Mar 2023

Callbration Candltion
Temperature: (2323)°C
Retnitve Humidity: (S5£18)%

I
Iml.?::'!lan i‘;‘:zaur; E;L:[‘EM ?rg: Um:_rér; il 2.0igital Temperature fadhcator Mode!: DTH10D0-A MK

P fE oy 11, Serial No.; 572.407-00581 uo date: 22 July 2023

110 19997 20,4 D1 0.09%

iic 25.000 25.1 138 00388

116 30.004 301 [+ 0.099 Calibration Procedure Tracuability

110 35.005 5.2 0.2 0.099 The temgerature calipration »as done by k-House The o resuls are raceable to Lthe
110 40.003 0.8 a2 0.09% colbration method 25 WICL-D0L  according 1o imernalional system of unite {$3 through Nadonal

Tablo 3; This squipment was connotied with lemperature probe Kedel TPA207 2 5/N 17003380,
Gimension- Dameter 14 mm. Length 160 mm

Immerlen Standad LY Eror Unszdainty
Ropin fsating o e
{ram} (=]

7 20.068 20.2 a1 0000
5 5 OG0 251 0.0 0.09¢
% ELe] 290 01 Q92
% 35 042 by 0.2 0095
7% A0 046 9T 03 Q.02

BUG= : Unit Urdgs Cabbration
The teported expantsd unceriointy 1z based an stantard wnceiemy mulbinied by a coverage foztor k=2
providag 4 fevet of confidence of appraximately 95%

% End of Certificate

J
NAC

TTRANATE ASIOCEATES £0.,

comparisen methed with stardard digital temperntere
Indicator and Slandard temperoture  probe, The
weniperalure soalp use was bosed on 17580,

Instgute of Metrology Thailland (NIMT] Cenificate
number TT-0034-22, Centficate number; ER-0D92.
22

P,

i
o ;
g

‘lu;'g {14

7 —
1 ]
Catintated by : Aé-:
O Mr. Sorawit Thachaled . aroen
1 Miss Fyapom Ledsomphol 1 J;C‘%Q E Cabbrotion Depbrinient Manager
- |

THIG GERTIFIGATE ACPORAT MAY NOT BS REPROCCDUCED EXCERT N PLLL UNLCSS PERMISOION FOR ACPRODUC

TION HAS BEEH OBTAINGD IN WRIMNE FROM THE LABORATCRY.



63714 15,67/36 36, Bol Pelchkaonm?,7/1, Pelchliasem Rd,
Wallhspra, Banghohyal, Banghoh 10400 Thalland,

"iC

Tols (66) D2-8480812413 Fox: (66) 02-8680B60 www fitanslee.com e

)
CNACH

Cortifizate Mo, CLO3S-EE
Pagz 20l 2

Bozul of Callbtathon: &2 Wihaut Adustment [0 Wah Adjustmpny

Calibratlon Bange; 20-407C

Euactlon;
Tadle 1: This equipment was connetted with wet buil probe Medes HP3ZGL.2 S8 22035270,
Dmenslon: Dlamater 14 mm, Lenpth 170 mm,

Immarslon [ Eergr \oparningl
Depth Heading (] [al]
(mm} e
&0 201 Q.0 Q.059
@0 25.059 26.1 @0 0.062
&0 00T 30,1 [12¢] 0.089
e 35000 351 oL 0.093
4] 40,048 a0.2 0.2 0.698
Table 2: This ey ENL WES O wilh Eempanituee probe Modef TRA207.2 5/N 15015489,
Démenslon: Dismeter 14 mm. Lengih £50 mm
ImierEian fapegard VUG Efier Uncanplnty
Denin Resding Reading o a
{mm) re i)
70 20.053 20.2 o34 Q.049
70 Z6.059 251 ] .00
ki 30,851 0.0 0t 0.069
70 26,001 el .2 0099
T 40,048 39.48 0.2 0053

Table 3; This equipment was comstied with Globe thesmometer probe Model TF3276.2 8/N: 22034462
Dimedslon: Dinrmetar 8 mim. Lbergth 170 mm,

Immerian Stangard UG Efror Unzarsiaty
Ozpth Peadeg Azadng o (4]
{mra} e re

110 20063 201 00 4095
11% 250588 25.1 00 0083
1i0 Eiigeop) 20,2 0.1 0.003
130 35061 35.2 01 0.083
1i¢ 40,043 40,2 43} 0058

VUG @ Unit Under Calivration
The reported sxpanded yncerainty is based or stancard uncenainty mutiptisd by @ coverage factor k=2
providing & lzvel of confidence of approximately 85%,

W End of Certificat %

e d

SR,
J G314 1D.6F/35-340, St Pelchhesem?.7/1, Felchhasem Rd, ;_‘,_'/;:_‘_.
Walthapre, Banghohysi, Danghok 10600 Tiwitand, ",@:,-‘ 7
NAC .. Telo {60} D2 -BOBOBIZEI3 Fax: {46} G2 BEBDAGT www jiranatee comm mlauncﬁ:!:?l‘
Songcale No.: CLO3GGE
Page 2012
Resuilof Catbmton: [ Vithout Adjustment D Wah Adjusteient
Calibratinn Renge: 20-40'C
[}
Tabte 1: THS EQURMT-ENT %S Conheoted wilh wil buto probe Model HP3201.2 5/1 22036263
Dimenrsion Dimoter 14 mer. Lengih 170 o,
darg UG Ertar Unredalnly
Reating Razsclng ra [~
] v
20.082 RL 23 0.0%9
25.060 254 [Ek:] 0.0g9
0051 30.4 03 089
35.050 5.4 03 G.049
A0 048 40.4 04 Q.0409
Tably 2: This equipment was eenneeled with temperiture probe Medel TP3207.2 §/4- 15015481,
Dimension Diameter 14 m borgih 150 sam
g icn Randerd ot Unsensinty
Bgpth Erazing e e
tmm) 4=
70 20062 0.4 0.089
0 25.060 a2 0,085
T 20051 01 0.099
T 35,050 X3} 0.008
70 42048 03 0083

Table 3: This equ:pmend was connected with Glabe thammeneter probe Moded TE3276.2 /8 17023217,
Dimension: Dameter § sm, Lengtth 170 mm,

falotd 211 Tandid e [ i

Beoth Fzaning Bazging 3] (]

{mmy e ey
110 0082 203 0z 2002
110 25.080 253 0z akyi:)
130 30051 0.3 0.2 0.05%
130 2EOBD 383 02 0083
130 40.048 403 i3] G029

UUS* - Lna Untler Catidreton
Tha raparied exponded uncartainty i bassd on standan un
prividing a level of confidence of appranmately 95%

¥ NLiligiicd by & Coviragl fadlor k=2

& End of Cenfficate &

H3/14-156,67/36-34, Soi Peichhasem?,7¢1, Potchhwsem R4,
Wallh Banghohyei, Banghoh 10600 Thaitand.
Tel: (44) O2-B6B0BI1RE1D Fax: (84) 02.-8680840 wwwiliangleacom
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HEC T TRATES
CAUBRATRIN CHST

Cznificate No. - CLDIG-BE
Fage Lof 2

Equipment Name: Heat Stress Mondior
ranufaciyrer.: Delta OHY

Madak HD32.2

Serid No: 16005714

112 Ng: RYG_F&0010

Customar Recelved dater O7 Fob 2023
Hame: ALS laboralery group (sadand) Ca., Lid. Calibration date; 14 Fob 2023
Address: 104 Fhatthanakan A0, Phattbaraian Ad., Izzue date: 14 Feb 2023
Rhwaeng Suan buang, Kiet Suan Luang, Banpioi

10250 Thaifand

Referenes Used During Calibration Caghratlon Conditton
1.5andsrd Termperature Prohe Medal: 5T5-1G0 ABGO, Tempersturs! {23230
Serial No.: 667682 09, Due date: 23 Mar 2023 Relative Humithiy: IB52151%
2.0iat Temperature blisator Medek DT1000 A MK

il, Ssrial Now GTLA0T D051 Dus date. 22 July 2023

Cakbration Procedure Trocoability
The temperaturs calbnation was done by mHouse The massurement fesults afe \raceablz 1o ke

calipration method &5 WICLLDY  securding to internationat system af gnits ($1) throuph Natonal
SOMpRtison mettod with standaro digital tempzeature frgtitute of Metelogy Thadland (NIMT) Cerlifigate
indieator ond  stendard temperature  probe. The aumbar. TE-0034-22, Centificate number. ERO0DS2
TBMPSratuee S0al2 Use was baced on {TS-80, 22

patory: o bl d”ﬂ/ﬁ%ﬂ .

M. Paritya Boonchareen
Calibtation Dapadment Manager

sisraled by
Mr. Sorawit Thachatud
&3 Migs Jirapom Lensamphol

T3 CCATFICATE FEFQMAT RAY NOT BE REPRO ULED EMCEPT 1IN FLLL UKLESS PERMIBIION FOR AERPACDUC
TION EIAD BCCH OBTAINDD 1M WAIFING FRO THS LABORATORY

i 63714 15.67/35- 36, Bof Petchhasem? 771, Mulchhasem Bd,
Walthopra, Donghobysi. Benghol 30400 Thailong,

NAC Tel. 166} DZ-B60081 2713 Man. (66) OZ-86808E0 wwwjronatte.com

57
Pagalaty

Equipment Hame: Hoot Stress Menitor
Marufaciurer, Defia Q:ih

Kodel. HD32.2

Soral No: 15006716

10 Wo: RYG_Fs0221

Cuzlomar Received date: O3 Mar 2023
Mame: ALS {aboratary Cafibretion date: 14 Mar 2023
Agdress: 104 Fhaithar . Isaue date: 15 Mar 7023

Kwaeap Su
10250 Thalant

Refezenze Usad During Catibraticn
it mgsralire Probe Madel ST5 100 AC0D, Tgr
G, Dug 23 M 2623

or Fatel 0T 1000 A MK
NG, L7 1AGTO0LBE Tee ane 22 July Z023

2 Copdition
wlure: (23531 G
Hurmadkdy (5521615

Calibrstion Progedure
The tempeisture calbbmtio

triteakle to she
hepugl &
¢ NIMTE Cortifs
¢ romlier ERC0DZ

HPAMATE ASZODIATES €, .

CLTTEEAED MAY WD B B uULDEE RO e L L i
BUEN IR0 B WHEE FEM T LARGHAIGHY

H LA H

HRIC TN AL
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83/14-1567/35-36, Sol Peichkasem?,7/1, Pelchhazem R4, i,/f\\\
] Yiollhapra, Benghobyal, Banghek 10600 Thalland. N

NAC

Tel (66) 02-84680812813 Fax: (68) 02-86808060 wwwliranolec.com

Cenifice Be,  CL OLT G5

Page 2of 2
Beaullof Golbmbinn: & Without Adjustment T With Adjustment
Cnlibration Bangs 20-40'C
lon: g
Funnnn:fsh!u 1: This equipment vins connesied with wet bu'b probe Model: HP320 1.2 5/N; 19008587
Dimersion: Drameler 24 mm. Lenfh 170 mm,
Immacelan Fzndar uie Emmor unr,.'rg!\?r
Dapn Resding RQ?Q"DE 1o {
[yl e ' -
&0 20.068 20.1 0.0 0.0
&0 25.060 25.1 0.0 UDMG
Lo 30.050 300 00 0. ggé
G0 35.043 350 oo Q.
60 40,045 A00 Q.0 0.009

& probe Model TR3207.2 8/H: 15015492

Toble 2: This W05 T d wiith T
Qimension Diemeter 14 mm Lergih 150 mm

Inmzrien Slandard e E{m’ un:qlr'!:n).'m

Raph Readirg ﬂﬁ;‘:ﬁim{ i'ct t

{mm} e {'o
70 20,068 203 oz 0.099
70 25.060 25.% 0.0 Q.098
70 30.050 300 a0 0099
70 35.041 249 01 0099
7w 45.046 30.8 02 0.099

Table 3! This equipment was connecied vath Globe thermgngter probe Model. TP32TE.2 S/ 15015067
Pumnsion. Dameler 8 mo. Length 170 mm

5 andanl 1.4 Eries Unrqpe%m
!m;f;j]m fieeding Reaging o o
{mm} o 1o
110 20.068 20,0 01 039
130 25061 25.0 [t 0093
110 30050 0.0 8.0 Q GD?
110 35041 35.0 [i14] OD!‘I{J
10 AQ 046G 400 [ Q.08

UUCH ; Unet Urder Colibration - ) _
Tig roporied expandad uneenainty s based on Stendard Untenainty multped by & Coverape facio k2
proyid = o leval of confidonce of nppraximately 98%

# Ent of Certificate &

]
NAC

HEARATZ ASSOCIATES £G 1

Cort No.: 22PHs47

Ay

Page.: 2 of 2
Result of calibratlon:-  { ) Without adjusiment  { * ) After adjustmant
Funetlen : Hluminanco MoasLrament Rangjo = Autorange
Bofore Adjust Altar Adust
Standard Valug UUC- Reading UUC’ Reading Errgr Ungormainty
{ix} {ix} {Ix) () {2lx)
0 [e)iDr] a.eo 6.00 0.060
15 . 1425 -G 75 0.22
100 . 955 -3 15
500 - 492 -8 73
1000 a8y 292 -B 15
2000 - 1888 -14 el
3000 - 2490 +10 45
4060 - 4020 20 59
5000 4550 5060 60 T4
The reponted uncertainly of measurement was based on & standard uncariainty mulliptied by
a coverape faclor k=2 providing 2 laval of confidence of approximalely 95 %
Bafpre adjusimant light source tactor soiting mode : L0 = 1.058
After adjustment fight source factor setting mode : L0 = 4,200
UUG* = Unit Undar Galibration.
-o00-
a 1124178

e
TR Tl
CALAATOH 1T

TECHUNOLOGY PROMDTION AS50CIATION CINATLAND-IAPAN)
CORFORAT) RVICES 3: EQUIPMENT CALIIKATION AXIF TESTISG SERvICIS B
$3414 IATTANAKARN ROAD §11 & SUARLUARG, SUARLLAKG, DANCKOK fo250

TEL B-3717-3005-24 FAX. =131 R 684

HETTRR DI

Cerlificaie Ho.: 22PH447

Certificate of Calibration

Page: 1of2
Equipinent : Lux Meter
Manufacturen: PEAK METER This cerlificale may not be reprduced other than in ful,
eaceqt with Ihe prier writlen approval of the head of
Moset: PME612L Carporate Services 3. Equinmen: Coktration srd Testing Sonvices
Sorial Ho.: H12A-D16324
1D Noy RYG,_FS0536

Congilion As-Recaivod: Used Htom
Recolved Balo: 31 August 2022

Catibration Date: 02 Seplambor 2022

Reference: 2208-1093WSC
Amblonl Temperature: [ 23 £ 2 °C

(x15)%8

Submilted by:  ALS Labaratory Group {Thodand) Ca., L.

104 Frafthanakan 48, Phalthanakan Re,
Hhwaang Phatthanakan. Khat Suan Luang.
Bangkek 10250 Thafland

Procedure uied:  Callbration were cantuztod uslng Inhouse caliy ¢ CP-PHGY by ing againel

luminousdntensity stendord lamp (Source-based mathed) According fo tho invesse squars taw measurament
o

Relative Humildity:

nition 1ibralls

tReference stancasgs nsluments

Inslrpmen) Maggl SerlalHp.  Gorificalsble,  DucDals
1) High-aczuracy kradianca Standard OLFELU F-ia71 TP-1037-21 18 Oct 2022
2) Phelomelyy & Encorder LMgats 9.6 m 120RC003 61.140056-1 38 Apr 2023

2 Fhis result of calibration wos made on Tequasted at the peint spotified by custamor

3.Tes! Equipment - Progeammabla Voliage/Current Sourca { Model * OLBIA, SN : 09220204 )
4Fnst Equipment ltuminance Meler { Model - 54002 Sib 020129}
§.The csnlificste i3 vafid oaly fo the llem caliveated on date and place of

€This Cenification Is raceabla to the Intesnabional Systam of Lnl mainloined at-
-National Inztute of Matrolegy Thadang tHIMT)

Catbratedt by :  Rivat Nig
tasue Date : 06 Seplember 2022

Approved Signatory : s s
{ }Phalineo Prabpaipal
L 1 Chatchawan Khunpituok
[ Muntawat Khamchai

n 0296366

ARROCTIATION (TIAAND-JAPAR)

QUIPAIENT CALIBRATION AND T NUNGMrvIcEs T

SHEIPATTANARAR ROAD SO1 IR SUANLUANG, SUARLL AN . HANGROK, 19250
TEL C-2FY2300024 FAN 0-2710.0454

WAL TRy
CALBRATION £20)

Certificate of Calibration

Cortificate N RIPHBOZ
Paga: 1o 2
Egquipmonlz Lux Metar
Manutacturar PEAK METER This certibeate may not be repragucnd oiher than in fuk
exeaptimithe griar wrtten appeoval of the haad of
Mool : Y
PMEBTIL Cortporate Sovices 3 Equipmen; Cakbration and Testng Senvcus

Sariat Ho.: Hi2a-016371
i Ho.. RYG, FS0500

Gonditlon As-flecelved: Used Tam
Received Date: 15 Sestearar 2023

Calibration Date: 20 Septemyer 2023

Reforence: 2H0Q5ETWEC

Ambten Tompeeature: € 23 % 2 ) *C

Submitiod by:  ALS Latioratory Group (Thaitand) €a L

Relatiuz Humidity: {502 15 % 104 Phattharmian <0, Phadhanskan Re.

Khwaeng Phatbanakan, Khat Suan Luang.
Bangkok 10250 Thakand
Cafibnation wara contucted using Ihholsa cabibralion procodure CR.PHY:

hurtinoys-tansity slardard lamp {sourea-bated mett
moshod

Gandition of this resuit of calibration

1 Refarence standands Instruments

Pracedute used: by modsurng against
10d} Accoeding 10 the inverge SQUD/C LW MeasuNGment

{ngliymen) Mo

Sretel No, Crriificate Ho, Due Doty
13 Photamatry & Ergorder Wiguide 3,6 m T2ORCO03 E3.-0084.22 20 Jui 2026
2 Hzg!hilcnrmcy Inegince Slundard OL-+ELY F-1472 TR.1035-22 11 Qer 2023

2.Thiz tesult of calibralon was moge on tequusted o the polm tpecited by customar

3 Test Equipmen : Pragrammable Voltage/Cyrreny Souren | Model . OLR3A, BN DAv20284 )

4 Test Bquipment  Uatinanse Metar { Medel : 51002, S - 080129 ¥
& Tho certifieats it vatid orly fo the ftlam calibrated on vale and place of culhiptian,
£.7his Cerlfication is luceatta 1o thg |

o .
Wernatonol Syatem of Unit raintained through nﬁfe’-ﬂ_”""‘ ?
-Hatlonal matiug of Metrology Thoiana T

-Nalionat rstituie o Metmlogy (Thastand), NSC.ONSC Astiedilea No Catibration 0144 1 SRR ;@ .

o el

Appraved Signalary ; Fa
{ 1Phalinee Prabpuinal
I 1Chatchawsn Khunpdunic

Calibrated by 1 Nwat Mgy
lzzug Dava « 21 Sepiemyer 2023

| Munizwat Riamehas

u 0324758

i



Resullolcallbra!lon:-{ } Withaun adjustment (") After adjustment

Function : ftuminance Measurement

Range : Autorange
Bofors Adjust Aftar Adjust
Standard Vaiug ULC* Reading UuCr Reading Emor
i) () (1) I
¢ 0.00 052 0.00
15 - 15.18 0.18
104 - 008 0.5
500 - 500 a
1000 9740 1000 il
2000 - 2016 16
3000 - leyd ]
4009 - 4030 30
5080 4800 5050 6o

The reported unzeriaintly of measuremenl was based an a

a coverage factor

Dafore adjustment fight source factor setting mode : LO = 1.227
After adjustment tight source fagtor setting mode : 1.0 =1.264

Uuc* = Unit Under Calibration,

Conditlon of this calibration result
1. Reference Slandard Instrument @«
instrumsnt Serlal No.
1} Docurnent Process Calibrater 54030049

~olu-

1D Ha.,
130RCHIS

Carl. No.
22E2VES

Cenrl. Na.: 23PHEOZ

Page.: 2 o 2

Uncortalnty
(&}
0.060

820
13
65

26

33
52

' e slandzrd encerainty mutiphod by
k=2, providing a level of confidence of appreximately 95 %

e

a 1181547

Cerl, No.:  23CHB2T
fape.: 2ol

Ous Dats
24 Aug 2023

This cerdification is fraceable to the international System of Unit maintained at-
+ Trocoable lo National Institute of Metrclogy (Thadand), NIMT

2 Cerlified Reference Matorials

- The measuramant resulte are Hsceable to 51 through CPA cham Lid.,

ANSI-ASQ Nalional Accredintion Board, Accredited No AR-1035

Buffer Soluticn Manufacturer
pH 4.008 CPA chem
pH £.086 CPA chem
pH 10040 CPA chem

Lot Na.
863832
863533
863835

Exp. date
28 Dec 2024
28 Dac 2023
20 Dec 2023

3. This certificato is valid anky {o tia ilem calirated on date and place of calibraton

Calibration Results
Eunctlon : mV Measurement

Parforming standard curve by Fluke at pH (4,7,10)

Hominal Standard Uncanainty of Covarage
Unit Under Value Voltage Actual Reading Measurement factor
Lo} i Input
oH o v af (zmi/ *
pH Mator 4.00 177.48 1w 4.03 0.58 200
SiN. BT126E9201 7.00 .00 0 00 058 200
10.00 -177.40 =178 10.00 0 58 200
Faunctlon : pH Measurament
Performing thres buffers standard curve by using buffer nominal pE (4.7.10)
Unit Under Standard pH Actual pH jActual mV Unceriainty af Coverage
Calibratlon Byfisr Sclullon Readi ding | oH factor
{mv) ) k
pH Electrods 4000 4 188 0088 205
/N 3104144 G.0E0 700 13 [ eah] 200
10010 1001 »163 0.005% 200

The reportnd unceriainty of measuremen! was bazed on a standard bncedainty mullipied by o coveraga
fastor k. providing @ leve! of confidence of approximately 85 %,

-000-

Maly, .

2 1163608

The Lovertalntic

TECHROLOGY FROMOTION ASSOCIATION {THAILANT-JABAN)
CORPOIRATE SENVICER X KQUUMENT CALINRATION AND TES'

4144 PATTARARARN 20AD 50018, SUARLUANG. SUANLUARS DANGROK 15250
K929 FAX 1R2TER0851

TEL 027,

G PR YICES

Certificate of Calibration

Equipment :
Manufacturer =

Hodet :

Serlat Ne.:

1D Hao. ¢

Condition Ag-Received:
Recelved Date :
Calibration Date :
Aaference

Submitted by :

Ambient Temperature ;
Relative Humidity :
Calibration Procedure :

Calibratedt by :

Approved by :

(/) Malee Butkruea
{ ) Sailhip Meangmai
} Warakam  Lerngagirakut

Issue Date :

are for o confidence probat

pH Meter
Wotier Toledo

CerLNo:  23CHB27
Pzge,: 1ot

SevenZGa §2
B712869281
RYG_F50298
Used llem

30 June 2023

REVIEW BY .
ARFFROVED BYnS‘ﬁJIS .

HENT GAL RATE .E'P,J.‘.Jﬁ Jose,

03 July 2023
2306-0384D5C-2

ALS Labealory Group (Thailand) Co.Lid Rayong Branch

616110 Moo 5, T Maenam it

A Bluskdaang, Rayong 21140, Thaitand

{25 & 2.5} 'C
G0z 15)%
n - house mathod

- CP-CHB by direc! measurement with standard
voltage calibrator and direct measyrement
with cerlified reference material {CRM)

Warakorn Lerngagbakol

Approved Sigralory

6 July 2023

of approximataly $5%

st be 4oy

TECHNGEOGY PROMOTION ASSOCTATION (THAMLAND-FAPAN)
CORPGRATE SEIMUES 3 LGUIPMENT CALINRATION AN TESTING SLIUES

144 PATEARARARN ROAD SO 15 5L ANLEAS
THE CIE TN IS PAN O 2VI0 AL

LANLEANG BANGRON 16252

Certificate of Calibration

Equipment ¢
Manufactyrer :
Model :

Sorial Ho. :

1D Ma.:

Submitied by :

Lacation

Received Order =
Catibrated Date ;
Ambient Temperatura :
Retative Humidity @

AC Line Voltage 1

Callbrated by :

Approved by @

{ )Y Pomikippa Tamayakul

(o} Suwat Imgai

tssue Date !

A 0055860

Cerl. Ho.: 23LM517
Page.! 1ol 2

pH Mater with Ser

|

Metller Toledo

SevenzGoe 52 | AEFROVED BY

!
H
T CAL

i £

RYG_F50286

B712280291

REVIEW BY

DATE

ALS Laboratory Greup (Traltand) Co-,Lid.

Rayong Branch

G160 Moo 5 7 Maenam G, A Phakdaoag,

Rayang 21140 Thailand

TPA On Site Calibration Laboratary

30 June 2023
05 July 2023
(24 10)°C
150230 )%
(2205 22)V

Malee Butkruzs

Appravad Signatory

11 July 2023

A 0056644



Kk

CORMIRATE SERVICLS 3: 2.9

TEL 0 FL5MEERIT FAN (21080

TECHHOLOGY PROMOEION ASSOCIATION {THAILAKI-JAPAN)
ENT CALIRATIUN AND TESTIAG SERMCES
S113 PATTANAKARN ROAR SO 18, 512AK] U ANG, SRANIVANG BANGKOK W2

N
o

& AV
T
iy

o
oy

+f

ChUIBRANSN o537

CerlNo.: 22CH1732

Page.:

Certificate of Calibration

Equipment : pH Melor with Sanzor Carl. No,: 23LM117
Cenditlon As-Received :  Used item Page.: 2ol 2
Referance © 2306-0984D5C-2
Procedure Used i~
Calibrallon wore conducled wsing in-housa calibration procedure CP-OTO1 o is0n with
Industrial Platinum Resistance Thermeomelor { IPRT ) into Temporalure Bath.
The lemperature scale wsod was based on 1TS-80
Condltion of 1his result of cafibration
1. Roferance standard Inslrument:-
Instrument Sorial Ne, Cort, Ho, Tracanhla Due Date
1} Diglital Thermometeor 2188020 2211286 TPA 21 Oct 2022
2. This ceriificate i5 valld only to (ha ltem calibraled on date and place of calibration,
3. This certification Is lraceable (o the Intemalional System of Unil,
Remerk: TPA @ Technolegy Promotion Assoclalion { Thalland - Japan )
Result of Callbration := {* ) Without Adjusimant
Function : Temperature measuremont.
This instrumant was connecled with temperature sensor, SiH.: 3184144
Calibration; Immerslon Standard yue: Coverage
Point Dapth Temperatura Reading Error Uncertalnty, Faztor
ey {mm} (c) (<) (¢ {£C) k
5.0 100 25.007 25.2 0.183 Q.16 2.00
30.0 100 30.005 0.2 0,195 0,16 2,00
40.¢ 100 40.008 40.2 0.204 0.16 2.00
0.0 100 49,997 50.3 0.303 .16 200

LUGn & Unit Under Calibration

The ropsried uncartainty of measurement wes based on & slandard uncorainty mulliplied by 2

Equipment : PH Meter
Mamdacturer Mettier Toledo
Model : SevanExcellonce
Serlal Ho. : B634291445

iD Ho. : RYG_ENQ152
Candition As-Recoived: Used pom

Recelvad Date:
Callbralion Date :
Referonce !
Submitted by :

Amblent Temperatura @
Relative Humidity :
Callbration Precedurs

revewey . Bl
/ -
APFROVED &Y . .AP%_
2
BEXT CAL DATE =%

Tz fes

10f3

21 December 2022
22 Decamber 2622
2212-080205C-1

ALS Laboratory Group {Thailand} Go.Ltd.

Rayong Branch

B15M0 Moe 5 T.Maenzm Khu,
A_Pluakdaeng, Rayang 21140, Thailand

(25 + 2.5} ‘C
80 & 1%
in - house methed ;

- CP-CHS by ditecl moasuremen! with standard
vollage calibralor and direct measurement wilh

ge factor &, providing a levet of of g5 %.
~olo-
Condilion of this calfbration rasull
1 Reference Standard Instument -
Instrument SeriziMo. 1D No. Cort. Ho.
1} Document Procoss Calibratar 54030049 130RC11E 22E2760
2} Raf. Standard Thermomatet 4932054  {{0RCO<4 2211306

This ceedification is racaable lo the Iaternational System of Unit maintained al.-

- Traceabie to Nalienal Instiuts of Matrology {Thaiand), NIMT

2. Curtified Referance Malerials

Yot

a 1169700

Cerl.No.:
Page.:

22CH1732
2013

Duge Data
24 Aug 2023
27 Qct 2023

The measururment rosulls ore kaceable 1o 51 hieugh GPA chom Lig,

ANSLAS0 National Accredistion Board, Accradited No AR-1835

Exp. date
09 July 2024
20 June 2023

ceriifiea reference matesal (GRM)
- CP.CHB by comparison with stondard thermometer

Callbratad by ¢

ak .

Approved by :

Wasnkorn Larngaglrakul

Approved Signatory

(/} Maleo Bulknsa
{ ) Salthlp Mcangmai
{ )Warakorn terngagUakul

Issue Date :

28 Decomber 2022

The Uncertainties are for &

This weral

agpeirssl af

Gufler Solution Manufacturer Lot No.
pH 4.008 GPA chom a28588
pH 6987 CPA chem 823322
pH 10008 CPA chem 826530

08 July 2023

3. This certificata is valid anly to tha lem calibrated on dato and place of calibration

Calibralion Results
Funglion : mV Keasurement

Performing standard curve by Fluke at pK (4,7,18)

Nominal Standard Uncerainty of Coverage
Unit Under Value Voltage Actual Reading Measurpment facter
Calibralicn Input
pH my mv pH fam¥] ke
pH Matar 4.000 177.48 1772 4.000 0.058 2.00
SIN.. BA34201445 7.000 ¢.00 01 7.000 0058 20
10.000 -177.48 pHE] 18.000 0.058 200

Ml

a 1141167

A DO4BT58
Cerl.Ho.: 22CH1733
Page.: Aof3
Calibration Resulis
Funcilon : pH Maasuromont
¥ g threo Huffers dazd curve by using butfor nominal pH (4,7,40)
Unit Undar Standard pH Actual pH | Actual m¥ Uncerlainty of | Covorage
Calkraticn Buffer Solution Reading Reading | pH measuremont facter
{my} 1t) K
pH Elettiode 4008 4811 185.2 00052 2.06
SN 1476518 6.987 6.990 104 0.0088 200
10,008 10.014 -166.5 0.0072 200
Function : Temparature Measuremant
(*) Without sdjustment
This equipmenl was cannecied with Temparature Probe;
- Mode! InLat Experl Pro-ISH
» Serlal No. . 1475518
Dimension of probo;
+» Length @ 120 mm,
- Diametes ; 12 mm
- Immersion Dapth . 100 mm.
Calibratien Standord uuc Error Uncertainty of | Coverage
Palnt Tomparature Readlng measurement jactor
['c} (c}) () {cy {£*c) k
250 25.001 249 -0.10% 013 200

Remark ¢ - UUC” = Unit Under Calibration

The reponiad uncartainty of moasuremant was based on a slandard uncartainty multiplied by a coverage
factor k, providing a level of confidence of approximalely 95 Sa.

-ofo-

flal, .

a 1141165

e e



TECHNQLGGY PROMOTION ASSOCIATION (THATLAND-JAPAN)

COUNGRATE SERVICES 3: BQUIPMENT CALIIRATTONAND TLETING SERVICES £

30 AT TANATARK ROAN SCH 1R, SUANEUARNG SUANLUARG, LANOROK 12t
TEL G2 MO0 FAN .3709640

HASTEVFISITEIS

i
Certificate of Calibration  cewenstie: zewn
Pape: 1'%

Eguipment : PH B
[— Mgttt Toteda Tha certificate may not be ropradused atmat than in full

excpl wilh tha price wiitten approval of Iho head of
teedel: SevenErtetone Carporata Senicas 3 Eguipmant Calibraton and Testing Seeviees
Sertal Hos BEMLZaTAAE
10N RYG_END152

Congltign As-Recelved: ihseg tem

Regetved Date: 21 Disernbe 2022
Cailbration Date: 23 Dacnmber 223
Referance 2242.020205¢ Submined by:  ALS Lahoreory Group (Thwiznd] Co Lt Rayang Branch

Ambiont Temparature: (78 ¥ 21 °C

4 ™ CACMD Moo 5, TMaasam Khy, A Pluakdaeny,
Retative Humldiy: {EREC1E 6o &, TAzaaam S 1
Rayang 21140, Thatans
used: 3 N W tgang in-houso cal n Precedurs CPELT Ascorming to divént measuremond

mothod with My Product Calibratar

ditizn of this result of cafibration

1 Ralerence stondards Instuments

inateymeny Hinded Serial Mo, Certificate tp, Bue Date
5 hust-Produzt Gaiibrater BEQDA 6315011 2ZE143% 05 tlay 2023
7 This tespit of CaNbition wek mady ¢ requested ol e point specified by Suitemer
3 The zerlificatn is valid oaly to tha dem coibrated on date snd pisce of exbbretion,
A Tris CLETIsaben S T8I0 10 1ha IMlesratiesal System af it mainineg .
Hztznzt Instiute of Kl ¢ Thaiand {NEATY
Callprated by :  Vhiithsieopom Wongelutisrann  Approved Signatary © S L
tssus Data 26 Dasambor 2023 [~ Prainas Frabpaipal

§ Munlawal Khamzhal

§ {Pomhipgs Tameyakal

H 0304803

RYG_ENDOO2

Sartarjus {Thailand) Co., Ltd.

120 Rama i Resa Hetybwang, Hudyeadig, Ganghas 12016

SARTORILS

Tet +£¢ 2643 83018 6-mal eervize Tl sarasys com

’[‘.a;u\:_"- sl

RSL-TrELTIS 37028 REVIEWEY
CALIZRAYEOH O426

of Calibratic

P

AEFROVED &Y 4~ 7=

MEXT CAL. DASE tn]onfak

Made! Numbar Cerlificate No . 23BCI0112 ’ "
Descriplion Analytical Balance . Issued Dale F

Seril Humber 0028207020 Reference No . 204833

{BNo RYG_ENGoDZ

Manufactursr Sarforius I . Page No 102

Custemer Name . ALS Laboratery Group (Thaand) Co ,Lid. (Rayong Branch)
616/10 Mao 5 T Maenam Khe, A Plush Daeng, Rayong 21140, Thattaad

Catrated Place . ALS Laboralory Group (Thailand) Co, Lid (Bat
618/10 Moo 5§ T Maenan Khu, A Plusktseng, Rayong

thrata
Catbratad By Mr Chonchai Inthana Cafibration
Calisration Dale . Wednesday, March 01, 2023 L Procedure Mo This calibration was conducted by

J1e number (WI-003}

Using in-higuse palibration pracs

Cert, Hon: 22E4008
Pages 2 of 2

Result of calibration 1+ {*} Withou! adjustmen! { ) Aler adjustment

Funcilon; DC voltage messuremat Range: 2000 (i
Sfandard Valug UuC* Reading Error Uncertalnty
tmvy (mv) [(mv) (2uV)
-200 7000 -2000 ap T2
-150.0000 -150¢ ag 88
-100.0000 ° -100.0 [sXi} 65
-50.0000 -500 as 62
0.00600 o0 og 58
500050 500 [y 82
100 0000 1000 0g 85
150.000% 1500 og 69
200.0000 1929 -0 12

The reparted uncertainty of measuremant was based on 2 slandard uncedtainty mulliplied by & coveragn
factar k=2, providing a kvel of confidence of approximately 95 %

"UUC= Unlt Under Calidration.

G/ﬁ/

a 1140616

Sartorius {Thailand) Co,, Ltd.
25 Ramg b Road, dyayloveng, Huaykaang, Banghow 10340
Tel AN 2043 B201- Fer, 489 JEALEI0T. mal pervioe MAmnIZRanediss con

SARTORILS

of Calibration

odet Hurmber  MSE2245-100-D4 e Cetficate No 238010112
Description Anattical Balance lssued Dale Fricay, March 03, 2023
Seriat Mumber  COZG207038 . Reference No. 204823

1D Mo RYG, EM0R02

Manufacturer Sartarius X Page No 202

Calibration Results : Without Adjustment

Repeatability Eccentricify (Off-center loading error)
i Is Pam obSty o & wehing aEEnt 15 28 AREry & The ceanter ks emor  yuskied by [
2 o i a EBNED B AT oyl of e B, P e 1360 14 &f fravarun caperiy pharediiihg
tadiy on it paniathe nar Tre Ut i F the wehivg pon and beireen pach of fow g !
£ prese EDELTE Y QuaniEivel h o ML RTE
Nominal Value (Low Load; Hominat vaue 108 g
20 a Tolerance 00004 g
Tolerance
oooat g Diffgrense

Based on UKAS LAD 14 2018 ! -
nominal Valua | (High Lazd) 2

Afatrological data . Ambignts Conditions. 200 a 3
Capatity 220 g Readabilly [ Rilind] g Tempemwre 23550 H 5.0°C Tolerance 5 ,Yé/ 4

Huridity S00%RH = 100%RH 6ot g N
Reascns for calibration Pressure — S -~ . - s & -
(Tt tomabaten ] Servico (Repsized  £9] Rasaitrmtiond Mrimnanze Eauament Conitian [0z Opete O rer Stondard Deviatien

o Lineari

Keasurement Method UKAS Publication Ref :Lab 14 W‘ ) N
The staied 1E e o 22k LASEIMNTY whil ived from thz etandard unz 7y Futiptied by the W o T e v
coverngo factor (k=2} 1o provide a ievelof confidence of approvimately ied in d; with the Guids 10 Tolzrance 00002 I}
Exprezsicn of Unzestainy in Measrement {GURK} Tha galhaban sorificate documenis the fraseabiity to Nationsl Sindargs whish -
2 e unit ol SRRt 2e0dng 19 2 Internstiona andard System of Units (S8 Repon of Tolerance came ferm st of Hezming Vauz Canvemansl Bass Vi

Sartoriug K

gical Specifeations

Traceability:

Modet Numbsy _Deseriplion Trsceabilty  Celificata No. Due Dete
YC5011:522-00 _iSetorvs weighl st 1mg £000yERYCSOInEize0  SPCSRT  CO2212865 . 14-50p-2023
HHB-3825D HHE3S0 DK CT8220444 5.56p-2623

This camficate relfote ang apply this equipment onfy

Thix cartficate may not b repreduesd eifor than i foll g 5

h prise whitlan approval of e Vaificalzn Opgraten Divighan ( : - T
A

Sanorius (Thaendt Co, LY

e changhi tntrhanaiTarhnical Nanager) 4
S0P FAIY 03 Frbnury 7022 P

Eng of Regort

SOF FrA23 03 Febasany 2022




RYG_ENO010

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND. JAPAN)
CORPORATE S ERVIGES 3 EQUIFALENT CALIRRATIDN ANINTES TING SERVICES
A19 PATTANARARY ROAD SG! 15, STARNLUANG, SEANLUANG BANCROK 1020

NSTTRLMEIEE
TEL R37E-0000T FAN G271 M AL RAFION E28D

Cert, Ho.s 22TM1517
Page: 1of3

Certificate of Calibration

Equipment @ Hol Air Oven
Manufacturer : Mammerl REVIEW BY fy\-@ﬁl\a\l
.
Modal : ust 500 nerrouED BY 2B
Serial Na.: GE11.1572 NEXT CAL DATE &7 i_f?_‘?i?-!ﬁ
D Ko.t RYG_ENDO10
Submitled by : ALS Laboratory Growp (Thailand) Ce,,iid. (Rayong Branch)

B16M0 Moo 5 T. Macnam Khu,
A Pluakdaeng,
Rayong 21140 Thalland

Lacatlon ; Ovan Room

Received Crder : 20 Oclobor 2022

Calibration Date : 20 October 2022

Ambilent Temparature {26410 )“C

Relative Humidity ! {5030} %

Calibrated by : Man Paltanapongpalboon

Approved by : WL-I- -

Approved Signatory

{ ,) Pomnthippa Tameyakul
(/) Malos Butkruea
{ 3 Suwil Imjai

Issue Date : 2 November 2022

The Cacerlaintles are for 8 co

1 B it erpania sl eshie 1

A 0045508

Equlpment : Hol Ajr Oven Corl. No.: 22TM1617

Condltion As-Recelvad : Used ltem Pape: 3af 3

Refarence : 2210-037600-2

Result of Calibration i { ") Withoul Acjustment

Functlon of UUC" : Temperatura Source

Frash air setling : Close

Calbration | UUC* uug® Temporaiure Temperature Overall | Gowerege
Point Saltlng | Reading stablilty uniformily Vasiption Factor
ey {°C) ("¢} (x'C} 3] ('Ch (+¢) k
104.0 104.0 104.0 0.076 0.52 069 042 2
160.0 i80.0 380.0 .13 0.63 1.2 1.1 2

Callbration Measured Temperature { °C )
Polnt Position
{'c) 1 2 3 4 & ] 7 ] 3 [rel}
104.0 102,768 | 103.734 { 103,723 [ 102800 | 104.215 | 104,931 | 104132 | 103.740 | 103.747
180.0 178,723 | 179359 | 176430 | 179480 | 180.361 | 180.114 | 180.131 | 1BD.242 | 179605

Average* : Tha average of 20 values in cach pogition.

Temperature stability : One-half of the greales! maximum ditlerence of maasured lempetature ot any one sensot
Temperature unHormity : The maximum di of d lempx at any sensors and the moasured
{emparature at the roferenca Jocnlion which are ohserved at the same time or at as close Bn sbsarvation time as
possitip 1o delarming the temparature patlam o homeganelty within the chambar under sleady-state conditions.
Overall Varlatien : The Qilference of the maximum and minimum measured lemperatures thoughout ebsorvation
uucr @ Unit Under Callbration

Nete : The reporied uncertalnly of measurement was included stabilly and excluded uniformity

The reported uncerlalnty of messurement was based an a standard uncerlainty mulliphied by & coverage
facter &, providing & level of confidencs of approximately 95 %

-00o-

Wl .

41132465

Equipmant ¢ Hot Air Ovan Cert. Ho.: 22TMSIT
Condition As-Received: Used ltam Page: 2013
Referonce : 2210-03760C-2

Procoture Used 1«
Calivration wera conducted using calibration procsdure CP-QT02 accoeding lo diroct measuramont
mathod with Data Acqulsilion which gonnecled wilh Resistance Temperatera Deloctor { RTD } and
Thormocoupte Typa T.
The temparalure scale ueed was based on 1TS-80
Congitlon of ihis result of callbration
1. Relerence standard instrument:-
Instrument Made) Serlal No. Cert. Ho., Duc Data
1) Dala Acquisition 3924 MY49023932 220Me7 28 Jul 2023
2 This cerlificate 15 valld enly lo tha em calibrated on date and place of calibralicn.
3. This cerfification 1s lroceable to Ihe Intemationa! System of Unit
Rosuit of Callbration :- { ") Without Adjustment
Function of UUC* @ Tamperaturi Source
Fresh air sefting : Closa

Environment during callbration
Beginning Fintshed

Temp. (*C} 26 25
REL. Humid, { % } 5 58
AC Supply { Vel ) 222 225

Rel. Std. 1D No.: @@
Lallbration Peint

Paslion:| (180)°C {104}°C

7 21161601 | 20-16RTD-DT
2 21-16TC02 | 20-6RTD02

3 21.16TC.03 | 20-S6RTD-03

Frobe lnstzliation Detells ; Dimenszion of Chambar : 4 21-167C04 | 20-16RTD04
e= 58 om = 040 m 5 2116TC05 | 22.16RTD05
b= 58 em 058 m 5 21-16TC-06 | 20-16RTD-06
s 5B em 048 m 7 21-18TC-07 | 20-18RTD-07
Capacity = 811 m* § | 21-16TC-08 | 22-16RTD-CB

9ety | 21-16TC08 | 22-16RTRNG

..

a 1132466

TECHNOLOGY PROMOTEON ASSOCIATION (TUHAELANI-IAPAN)
CORPOMATE SERVICES 3 : EQUIPMENT CALISRATION AND TESTING SERVICES
£3454 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLLUANG BANGKOX 10250
TEL 27173000 FAX. 0:27)9-04ks

Cert.Ho.: 23TW168

Paga.: 10of2
. .
Certificate of Testing
Equipment : DO Meatar
Manufscturer ; ¥s! £ N
weviewey . (EBmT
Modal @ 5000-115V &
S -
Serlal No. : 15€102785 AFTROVED BY W
<
ID Ho. : RYG_ENQR3Z
Fersren pare #4001 ‘.9'5. .
Meceived Date : 21 July 2023 N
Teat Date ; 24 July 2023
Referente & 2307-0713D5C-1
Submitied by : ALS Laboratory Group {Thailand} Ce. Lid

Rayong Branth
61610 Moo 3, T.Maensm Khu, A.Fluakdnang,
Rayong 2114, Thaitand

Lab: ry G H Temp (2525)°'C

Humidity {50 + 20) %

In - house metned : CP.CHY

by Comparison Technlgua with Azide Modification Kiethod

Tosl Procedure;

Tested by @ Walalak Sirilhean

Sk

Approvad Slignatory

Approved by !

{ alee Bulkruea
(V") Salthlp Meangmai
[ )Warakemn Lerngagtrakul

Issue Datle : 26 July 2023

B 0320211



TECHNOLOGY PROMOTION AESOCIATION (THATEANI-JARAN)
CORPERATE SERVICES % FQUIRMENT CALTRIATION AME TESTING SERVICES
144 PATTANARARN BOADSO) 1% 504800 AN 5L AN BANGRO 3150

Cerl.Ne,: 23TW1{58

TOL G717 SERL T TAY [ 1T000 CALBRATON G2tk
Peges 2cf2
Condition of this result of callbration Cert. Mo.: 23LK12%
Page.: 1of 2
1. Reference Standard Insiruments ; Certificate of Calibration
This cerification is traceabie Lo lhe International System of Unit through the referance standards
Iabaratery of Industiial Cakibrallon Center,Technotogy Promation Arsotiation (Thailand-Japan)
instrumants Seriat Ho. iD Ho. Cenificate Na, Due Date Equipment : DO Mater with Sensor
1) Burette - 130BU1D 23CG1172 22 #ar 2025
Manufaciurer : A&
2) Balanca 1176143764 140RCO04 22MMED 20 Sep 2023
2. Standard Material - Hade! : 5000-115V
Haterial Hanufacturer Lot.He, Assay ) Sarial Ra. ; 15E102783 .
Sodium Thiosulfatz pentahydata Hesck AMIT63318 100.2%
iD Re-: RYG_ENG032Z
Result @ Diszalved Oxygen Meter Adjustment With Alr 100 %
Submitted by : ALS Laberatory Groug {Thailand) Co Lid
Dissalved Oxygen Proke Ho.: 1RET0HGA Rayong Branch
G16/10 Koo 5 T. Masnam ke, A. Pluakdseng,
Titration Methad DQ Meter Rayang 21140 Thaitand
Slandard Daviatlen i
{Azide Modification Method) Reading Location : TPA On Sita Calibration Lobortory
it i I
g} fmalt) (mg) Recelvod Ordor : 25 July 2023
818 ¥ Calibrztad Date : 27 July 2023
i 81 £.0055 Amblent Temperature : [3G:10}°C
Relative Humidity : (50:30)%
AC Line Vollage : (ZD 223V
This report was cartified enly for the instrumend we tested.t 15 allowabis to use for study Calibrated by : Proachs Hlahit:
the system elliciancy, The envirenmental impacl contrel and present to erganization it may concarned :
intand to use for agvenising and referral purpose i prohibited. This report may not be repraduced Approved by ¢ 5{)(/ g
5 i )
other in fuliwithoul writien approval of tha laberatary Rpproved Signatory
( }Pornthipps Tamoyakut
0 { )}Males Butkruea
e L ) Suwit Imjai
Issisa Data : 31 July 2023
The Tneeriaintics pre for o conlidence prabability of approvimatedy Y35
e ey
[
Sl
a 1172155 A ODB3616
-
e
TECHNGLOGY FROMOTION ASSOCTATION {THAILANI-JAFAYN) E‘;@
CORPORATE SERVICES L BUUIPAMENT € ALIBRATION AR ALETING SERVICES %\“‘
Equipmant ; DO Meler with Sensor Cerl. Ho.! Z3LM125 $33 3 FATEA AR AR ROATHS63 ASEEAR SUAN] 1P ARG BANGRO, 14000 it
Conditien As-Recelved 1 Used ltem Page.: 2ol 2 n [N
Reference ; 2307-07130SC-2
Procodure Used :»
Calibration were canductod using in-house cafibration procadurs CP-OT31 accerding to comparison with Cer;, Ho.: 23?‘;962
N N B 1o
Industilal Platinum Resistance Thermameter ( IPRT ) into Temperatura Bath. . v e . 2ge
The temperature scale used was basad on 1T5-80 Certlﬁcate Oi' Qa%lbratlon
Condition af ihis result of ralibration
1. Reference standard [nslrument Equipment : Low Temp. incubator
insteumant Serizl Ho, Corl, Mo, Traceablile Dug Date " 4
1) Digitad Thermometer 2188060 2241285 TPA 2% Oct 2023 Manufacturer @ Memmert %P.E”‘ Al i
2. This carlificate |5 vakid only to the itemn calibrated on date and place of calibration, - x,,/,!
3. This contification is to the ional System of Unit, Modes : IFP750 FrpnoEn BY LT
Remark: TPA : Technalogy Prometion Assoclalion { Thaitand - Japan ) ) |
Resultof Cafibrationzx  ( * ) Without Adjusiment . Seriat o, : VB ] e @‘1! et
Functicn ! Temperaturs measuremant. N | AR e
This instrumani was connected with lemperalurs sensor, SN 1220475367 D Ha.: RYG_ENDtES
Calibration| mmarsion Standard uu:? Error Uncentain Covearage ‘
Polnt Qepth Tempatatura Reading - Uneentainty Faetor Submitted by : ALS Lnboratery Group (Thadasd) Co. tid
{"C} {mimi ) (C) [ {‘C) {2°C) k {Rayong Heanch)
2000 100 20.011 18.91 -0 101 Q.15 200 BI6M10 Moo 5 T Maenam Khw,
A, Fluakda R 21440 Thail
BUC* : Unh Under Catioration uekdaeng, Rayeng alland
Location : 800 Room
The repored uncerlainty of measurement was based on a slandard uncerlainly multiplied by a
cavernge faclor k, providing a level of confidenca of approximalely 55 % Received Ordar @ 29 May 2023
Calibration Date : 20 May 2023
-clio Amblent Tempearaturg 1262 1031°C
Relative Humidity - (a0 420} %
Cafibraled by : Han Paltsnapengpaibeon

£
Approvad by 1 é gmﬂ-{'

Anproved Signatery

{ }Pomthippa Tameyakd
{ } Malso Bulkeuea
1) St bevjis

lasug Date : 7 dunn 2023

confidence probahill

porovimath $57%
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a4 11585135 A DB54567



Equipment Low Temp. Incubator Cerl. Ho.r 23TM962
Condition As-Received :  Used ilem Page: 2of3
Referente : 2305-08380C-2
Prozedure Used :-

Calibration were conduciod using caliration procedure CP-0T0Z accerding to dicect measuremant
method with Dato isition whhch wilh Temperalure Delector { RTD ).

The tumporature scale used woe baced on ITS-60
Canditfon of thlg result of eslibration
1. Relarence standarg instument:-

Instrument Modai Sotial Na. Corl. No. Due Date
{ ) Dala Acguisition HHOT2A MYS7013711 221.M03 02 Jut 2023

2. This cerlificate is valid only lo the Hem calibrated on date and place of cafibration.
3. Thls cerification is troceable to Ihe Internationat System of Unil
Result of Callbration :- { ™} Without Adjusimant

Function of UUC™ : Temparalure Source ~
Fresh air setting ; Clese Envirenment during celibration
Beginning Finished

Temgp. { °C ) 23 23

'{ REL Humld (% } 54 56

2 2 AC Sepply { Vol ) 223 202

=] =]
’ g wrn® Posilion : Ref, Std,
M Wz 1D No.:
3 8 1 18-18RTD-01
. 7 2 18-18RTD-02
Wl -‘crz;;— S / 3 TiB-18RTDO3
— 4 18-1BRTD-D4
- W G 18-18RTD-05
[ 18-18RTD-10
7 18-18RTD-07
Probe Inslaliation Oetails : Dimensfan of Chamber : 8 22-18RTD-08
2= 10 om b= o6 m 9 frel) | 1B-3BRTD-09
b 0 om W= 0o0m
e= 0 cm H= 12 m

Capatity = 075 m*

Y

& 1165130

RYG_ENOJ0G

TECENOLOGY FROMOTION ASMOCIATHIN (THANLANDJAPANY

LORPORATE SERVIUES b BT IBHATION ANE TESTENG SERVICES
AT IATEANARARS KOMISH 38, S1ARE PANG SLANLUANG IANUKOR T AL
TEE AITT W IT TAN IR RS GALHRATION $k

Cert No.: 22TM1492
Page: tof2

Certificate of Calibration

Eguipment : Hot Ar Quen

Manufacturer : Memmer AEVIEW BY T{gr\\&u/ :

Madel : UM 400 nremoven By T

Sorial Mo, : b495.0899 NEXT CAL DATE .5132"?!:?.[..9"‘.
{DNo.: RYG_ENDOOG

Submittad by ! ALS Leboralory Group {Thaitand) Co..ltd. {Rayang Branch}

$16/10 Moo 5, T. Maenam Khu,
£ Pluakdasng,
Rayeng 21140, Thalland

Locatlon : QOwon Room

Received Order: 20 Qcteber 2022
Calbration Date : 20 Ocicber 2022
Ambient Temperaturs : (26110)°C

Relative Humidity : (5030 %

Calibrated by : Prescha Hishib

Approved by : %,Lu‘ .

Approvod Signalory
{ A Pemihipps Tamoyakul
(¥} Malee Buthruaa
(3 Stawwil Imjan
{ssue Date - 2 Novombor 2022

Fhe Unicerusnties are For i eanBidence probabitly of spprovimaty 955

Teruzmicaan ma we b e e o o Tull & 5 [T N

Aprtra it ahe bead of Coorass Seivices B Tauipman Calibs s ne Feallag o laes

A 0046905

Equipmond : Low Temp Incubator Cert. No.: 23TM882
Condijtton As-Received : Used hem Page: 3¢f3
Reference : 2305-08980C-2
Resuit of Celibration ;- {*) Withoul Adjustment
Funclion of UUC* ; Tomperatuic Source
#resh air sotting : Close
Callbratlien| uuc~ uuc* Temperatura Temperature | Overall g
Point Sciting { Reading stability unifermily [ati Fatlor
{°C) (eriicy (2°C) ('cy {(°c) k
20.0 200 200 6019 0.72 1.0 2
Callbration Measured Tomparature { °C ) Uncertalnty
Foint Positlon .
{*C) TR s s 7 78 ety ey
200 | 16.547 § 19.780 | 16.487 | 19.529 | 19.408 | 20.139 | 20.112 | 20406 | 20.116 | 030

Average® ; The avorage of 30 values In each position .
Temperature stability : One-hall of the greatest maximum difference of measured lempersture at any ane sensar

Temperature uniformity ;: The maxlmum di of measured P at any sansors and the maeasured
{amparature ot the reforence location which are observed al the same time or 4t &5 elose an observation tme as
poasitds ta the i paliem ort wilhin the chamber undsr steady-state conditions.

Ovoralt Varlation : Tha Dif of the il and minimum r temparatures throughout abservalion.

uuc* . Unit Under Calibration
Nolp : The reported unceralnly of measuremenl was included stability and excluded uniformity

The reported uncertainty of messurement was based on a standard uncertanty muiliplicd by a coverage
tactor k. providing a leve! of conflidence of approximately 95 %

~alo-
wi
a 1165129
Eguipment Hot Alr Oven Cerl, Mo, 22TM1402
Conditlon As-Received :  Used ltem Page: 20! 3
Reference ; 2210-03750C-14
Procedum Used -
Calibration were conducted uelng calibration dure CP-0TDZ ing lo dirnct nent
mothed with Data Acqulaiion which eanneclad with Resistance Temperature Doteclor { RTD ).
The lemporalure scalo used was based on ITS-80.
Condillan of this resull of callbration
1 Reference slandard instrumant-
Instrument Model Serint No, Cerl. No. Due Date
1) Data Acquisilon JETOR MY44035217 25LM20 23 Doc 2022
2. This cortificate 15 valid only 1o tho ltem calibrated on dato and place of calibralion,
3 This cerification Is Lraceable Lo the international System of Unit
Result of Catibration :- { "] Withoul Adjuslman!
Function of UUC* : Temperalure Soulce
Fresh alr salting : Close Environment during callbration
el e Beglnning Finlshed
Tamp. ( “C } 28 29
REL.Humid. { % ) a3 a7
AGC Supply ( Voll } 220 221
; Position : Ret. Std.
ID Mo.:
1 18-10RTD-01
2 18-10RTD-02
A 3 18-10RTD-03
Prabe Insteliation Cetails : Dimension of Chamber : 4 18-10RTD-0¢
8= 50 em D= 03 m 5 18-10RTD-05
bx 50 em we 040 m [ 18-10RTD-05
¢= 50 em H= 046 m 7 18-10RTD-07
Copacity = DDS3 w0 8 18-30RTC-00
¢ (rak) 18-10RTD-00

Ml -

21132473



Eguipment ; Hot Alr Oven Cert. Ho.t 22THR1482
Conditlon As-Received Used Hem Page: 3ol 3
Reforance 2210-03750C 1
Reszult of Callbratian :- ("} Without Adiusiment
Function of UUC* : Temperalure Source
Fresh akr solling ¢ Clase
Celibratlon | YuUC* yuck Temperature Tamperatute Ovaralt Uncorsataly Coverage
Poinl Setting | Reading siability unifarmity Varlallon Factar
('C} (e ) (=*C) oy (C) (zC} *
7040 0.0 70.0 0,078 047 2.77 042 2
Catibration Feasured Temperature ('C )
Point Paogilion
{'C} A2 T 75 T & 1 s | s | 1 ] 8 T8l
700 v0262 | 69895 | 70079 | 70177 | 70664 | v0039 | yoess | 70449 | 70328

Average* : The avarage of 30 values in gach posilian.
Temperature sfalility ; Ong-hall of the greatsst maximum differenca of mzasured temperature at any ofe seRas
Tomperature untformity : The maximum difference of measured temperaturos al any sensors and the measured
temporature al the rofercnce location whicht are abserved al the same ime or at as close 4n observation tme as
possible to determine the tempatalure pattern er homogenaily within Ihe chamber under stezdy.state condilions
Overall Varation : The Difference of the maximum and minimum measered temperatures throughcul okservatior
ubc* : Unit Undar Calibration
Hatar  The tepotled uncerainty ¢f measurement was included slabiity and excluded unilarmity

The reported uncarainty of measurement was based on a standard uncarlainty moltiplied by a coverage
tactor k, providing 8 level of confidencs of approximately 85 %.

~ofio.

S

al1132472

Water Bath
Used ftam
22100376004

Equipment
Condiien As:Recelved :
Roferance ;
Procedurs Used i

Calipration were condutiad using in-house calbration pracedure CP-OT04 according to direct
mpmsurement method with Data Acquisitien wiuch connected with [ndustrial Platinum Resistance
Thetmameter { IPRT ).

Tha temparalure scale used was based on TS-80.

Condition of this result of cafibration
1 Referensa standard instrument-

Cerl. Ro.r 22741481
Page: 20f3

Instrument Modst Seript o, Cert. Ho, Due Dale
1) Data Asquisiicn 340707 FAY44035217 21LM30 23 Dec 2022

2 This centificata is valid only to the item calibrated on date and place of eatibration,
3 This cetification is racosble to the Internations! System of Unit

Rasult of Calibratio {*} Without Adustment

Function of LUC* ¢ Temparalre Souce

Er 4 AC Vottage Supply
R e (°C) {%RH ) fvaty
Heginning of Calibration 249 53 222
Finlshed of Calibration 24 50 221
feaf, Std.
Positlon &
ositlen S
1 MN3TP3I0NTRE
! F 2 N37P300727
y .
$ret s . 3 N3TP300TRR
: o g 4 H37P300729
Airol) HN37P300730
I'rent

il

w1132471

Equlpment :
Condltion As-Reca
Reforence :

Result of Catibration v

TRCHNGLOGY FROMOTION ASSOCEATION (THAILAND-JAPAN) g@;@éﬁ
CORPURATE SERVIENS 2 EQRAFMENT £ALIBRATIOR AR o

SREEPATTANAKAIS ROAL 0 BL S
2T N

FAX 0T

RYG_EN00S1

RVICIS

Cerl. Ne.: 22TMi481
Page: 10l 3

Certificate of Calibration

Eguipment ©

Manufacturer :

Madet :

Gerial No. s

D No.:

Fubmitted by !

Locattan @

Received Ordpr;

Calibraticn Dala :
Amblent Tomparature !
Relative Humidity ¢

Calibrated by :

Approved by :

{ ) Porthipipa Tomeyaket

{
{

Issue Date

The Ui

Water Bath
ived @ Used hem
2210-0375004
("} Without Adjustment

} Maleo Butkruea
} Suwit Imgai

Walar Bath
Kemmert REVIEW BY Thaw 5&.. -
v
WHBZ22 AEPROVED BY 4 e
adler
L512.0648 | MEXT GAL DATE & ‘*l‘m .
RYG_EN061

ALS Laboratory Group (Thailand} Co Lid. (Rayens Sranch)
G16M0 Meo 5. T Macnam Khu,

A. Pluakdaong,

Rayong 21140, Thailand

Wet Chemistry Lab

20 Qetober 2022
20 Oetober 2022
{26+ 10)°C
(502320} %

Progcha Hiahib

.

Approved Signatory

% November 2022

ties aev for i confilence probabitits of approximately 937%

A (045908

Cerl. Mo 23T3148
Page: 3ol

Functtors of UUC™ Temperature Source
Calibration]  UUC* uuct Average® Standard Reading { C )
point Setting Rexding Poslticn
{c) [3] (€] 1 1 2 i E] [ & {5ty
850 850 5.0 D427 | 4663 | BA62B | 84515 | 84560
Catibralion |\ iroemity | Stability [Uncertainty] C2Yer208
peint Factar
(cy {'cy (57C) (°Ch &
B5.0 LEF] 0081 0.18 2

Avaraga* @ The sverage of 30 values in cach pasiticn

Uniformily : The maximum difference of

mezsyred lemperaturas al any sensars and the measurod temperaiuee

at the reference location which are abserved at the same time of at a5 close an chservation ime a5 possible

e determine the

uuc™ : Unit Undar
Hote

P patiem o
Stability : One-half of the greatest maximum difference of measured lomperatare at any one probe

Calibration

within Ihe chambsr under steady-sinte candzions

The reported uncarainly of measuremant was included stabiity and excluded uniformity

The reperied uncsrtainty of measurement was based on a standard uncertainty muiiplied by &
coverage factor b, providing a level of confidence of approximalaly 65 %

-0ly-

r“\ahl’

ali324v0



Metrological Center
SCI ECO Services Company Limited

g@@ 3312 Moo 3. T.Banpa. A Koengkhoi, Soroburi 18110, Thaland

Saraburi Tel- +G5 3627 3086 Fax - 663627 3160
Bonghok Tel. +BEB 9205 6851, +689 8247 2360

Website | wvew sciaca ca E-Mail - calibraleflsey com

e,

NEE TSRS 1
eRUERATION L2l

A%

Metrological Center
5CI ECO Sawvices Compaay Limited

SCG

332 Moo 3. T Banpa, A Koengkhol, Sarbun 1873 Thatand

1o0is
2 P2

Certificate No, T230116 Page | of 4

Ceriificate of Calibration

Equipment : Ciwmber { Cooling Room )
Manufacturer : MODULAR e s
fpevnney Bt
Model : IREVCOHCOO PR |
P
APRROVED BY L ? & !
Seriat No. : CO0351459
bugon paTE R.Djm,alf
Customer Code + RYG_ENOI84 Srmr——
13 No. : TI939A5
Customer : ALS Laboratory Group (Thailand) Co.Lid. { Rayong Bronch}

616110 Mao 5 T.Mugnam Khu,

APluakdacng, Rayonz 21140

Customer Location : Laboratory

Date of Reeeipt 1 23 January 2023

Calitrated By : Aliphung Rongrat { Technigiun )

Approved By : ‘Eb’ N Boonehal Suriyswong (Site Calibration Manoger)
i 77e8 W0

Date of Issue :

The uncertainties are for a confidonce probabllity of epproximately 95%.

This Cerificate Is lssuzd In accordance with the conditions of accreditation granted by Whe That Lahoralery Accreditation
Schema which has assessed the measuremant capabllity of the Jaboratory and Its traceabliity to recogmized national
standards and to the unils of rgalized at the P natianal standard faboralory. This certificate may
nat be reproduced olher Lhen bn full except with Lhe prior writlen approval of 1ho Melralogical Cenler.

FALLI4NS 3-n%he

Metrological Gemter

Certificate No. T230116 Page 2 of 4

Calibration Report

Equipment : Chamher { Cooling Room }
Date of Culibration : 258 January 2023
Environmient : Temperatuee @ 234249 °C

Linc Yeltage @ 225.4-230.2 V
Relative Hemidity : 55-05 %IRH

Condition of this results of calibration
. Thiscquipmens was calibrated by insen 16 standard thennocouples typs T into is chomber |, the oiher onz

standard thermocouples type T use for smiient temperature measrement . The eolibrution was done it seconling
10 WI-T20 ( based on ASTM E135-04 { Reapproved 2001) and AS2E53-1986 )
Al date show below were finat values and the initial data from custonier request . The tempernture scale uscd
was based en ITS - 90,

. Reference Stendapd Instowment

re

Instrument Model Instrument No, Cemficaie No. Due Date
TC TYPET TNI-TNISG T222123 5 Qctober 2023
TC TYPET TNiSI-TNL60 T2 5 October 2023
DATALOGGER  34970A TI50 T222123 § October 2023

w

. This centifieate is traceable to -
National Instirute of Metrology { Thailand J through Metrologicst Center { NSC-TISIFTIS 17023 CALIBRATION 244)
Condition of calibrated item * zood
Hquipment Deseription :
Time Constant ) Hour - Minute At 3 C
Fresh Air Damper [_] Open Osin [ Medivm Max
D Close
Not Avaitable

£

5

tn

Adjustmen
(X ) without adjustment U} afier adjusiment

LNy
Approved Dy, —Pivyg

ERCLIS T 45 4303

Meirologicai Center

SCI ECO Senvices Company Limited

SCHECO Servicas Company Limited

3312 Moo 3, T Bonpa. A Kaengkhoi, Sarabur 18110 Thailand

3312 Moo 3. T Banpa, A-Kaenpkhoi, Sosaburt 18110, Thaland

2 yis:
CAUIPATIIN (243

Certifieaie No. T230116 Page 3 of 4 Cerlificate Na, T230116 Page 4 of 4

Calibration Report Calibration Report

15F
] Measurement Results
HiA | \
: =
} T ; i Averuge Stantiard Resding a3 each position (C)
d : A » Calibration Polnt TR TN TN TR | TNIS PTNL4ETNIT] TNI4E [ TNI6 ] TNLSO [ TNISI § TNIS2
F : : ar 4 30 33 305 | 239 | 345 | 347 fOXRU| 335 | 384} 340 | M | 3M
“ 1 : s TRISI TNIS4] TNISS | TNISG
uf g e e 9A _BE 13| 322 | A | A
. .. 154
Lt WG e !
, ’ E ! Clatmber { Coollng Rooni ) Temperature Distribution
}
anle” | / . Reudlng {'C) R . . Coverage
\ ’3 Setting (C )| Stability (+ C )| Uniformity (C) | Uncertabity (£ C)
186 P SA Min, Max | Average Foctar &
Cw=Centre, FeCentreofFace. A=Comer,  E = Centre of Edge 30 28,41 35 1.20 L2 130 207
1T = TNL4L 12F = TNISA The calibrativn resull epply only the abov allbrated Jrm.
The resilt of 1ese was found accurate as shown on date and plece of test oniy,
A = THi42 1A = TNIS3 Thc reported expanded unceriufuly Is based ¢ & stndard uncenginty muttplicd by o coverage factor & which for & t-diseribngdon,
3A = TN 144 = IN}54| providing a level of confidence of approvimarcly §5 % .
4F = THNI14d 15F = TN155
SA = TNIAS I6E = TNIZG -1 Z
e ‘. v ey
6a = TNI4G Approved By,
I = INIY
8F = THI48
QA = TNIAS
104 = TNI%G
1IF = TNisi

A Lo

Approved By,

FALLISITE jRentnd MRS 117 150502



DKSH

Certificate of Calibration

rc:mnm
praRLtly
Equiement EFECTROFHOTOMETER Carlficala Mo COB220404
badel: DRE000 lezusd Datg: 27 Boaplomber 2022
Sorsd Ko {10 1627845 (RYG_ENGD2T) 42b Has KEPR2212224
Hanufaciurer; HACH Poga! td3
Comgian: in Candidon
Cuslarnal ALS Leboratary Grayp {Thaiiand) S0, Lid-Reyens Branst

616/0 Moo 5 T.Macnzm Khy, revewny .0 Bagt

A Plualidzeng, Rayong 21440, Thaliand,

Er Congizemt Temp 231 T S
Itamidity BS54 WRi % iz ‘?2%1
Cadivralion Plazs; ALS Leboratery Group (Thafiand) Co.,Lid, (Rayong Branch} ( Wet Chemistry )

G18/10 Moo 5 T.Meenam Khu,
AFiuakdacng, Rayong 21140, Thaliznd,

Catinrartion: By By, Chitughen Foeng

Calrelion Deter 27 Baplembar 2022

Tha Method wmad: in houzo method, CALMA24, best en ASTM E 27500 ond ASTH E 287-04
Tresssbiiyn This cerificzle |s troceabia ta o CRE mainizined by Kelional Institds of Stendards and

Technalagy (NIST) throuzh Slama Belentifie Limlizd,
The standard for Wavalsngth Caifceia Mo, 91418 ond 91438
Thes sizandard for Fliclometie Cestificote Ha. 81441 end 101033
The stondemd for Sirmy kght Cotifizata No. 101044 ond 105040
The stzndand for Speciiel eeoivtion Conissio Mo, 301037

%7: AV
{Mer. Chethy Foithong) (M4, Thzlemgleel Poungngem)

Fereen bh cherga Authorized signatary
¥ris pereonia i of Byater: of Untis (2 ] &
[ madspted by o etz (efa

mamumdwsﬁs nlnammwmmewwmammum rous.
Yhaas Residia ity b Tho roeudts e ety 49 e Homs tavtad, cafbriad o esmiplad. Tha repet ens vt ba
a0 exma s B wheut epfeovstof DR Tesnsiogy Linen.
Vi b e Bt
TR Teathekeyy Liniead

Emuwwmmm:g
Tos bk Wetnra:

Deliverlng Growth - in Asia and Beyond GALFR-COI1D 20 Jut 2022

DKSH

Gerdficats No.! COS2204D4 Pagado 3

Calibretion Rezutta;
Wahoul Adustrment
Phetamsiric Astunesy (Absorbancs)
Worrak o Urdt Uncher Cafreton Cotvezion Unoerziny
0.0000 2.06 0.0000 0.0820
235 nm
0.7428 0,744 £.0017 0.0023
0.0000 0.0060 0,0000 0.0060
267 nm
0.6800 0.5 0.0001 0.0604
0.0000 0.009 0.0500 0.0030
3t nm
Q2885 0.382 -0.0025 00058
Q.00 0.000 0.0000 0.6080
350 nm
0.8381 Qe 0.0084 0.0028
Slroy b
Frenterd: cod LUKS; Waslerigth {rany LRIC: Tresmmizzien (RT) Aboebanes (A)
28047 +-0.91 nm 2607 21 1673
391.84 420,75 nm e 17 LITD
Spraird Raoshrfen ™
Hombnal Cancanirallen 0.02 1wy fPask Trewgh Rzl e
Elandard Wavelzngth (nm ) 268.00 285.83 133 2.00
UUE: Wavalsngih {nm} 882 2861
&1 Abgerbants {A) 04510 03178
Meetanea ( A) 2472 osen
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Calieeiion Reeutta;
Withaat Adjusiment
Wharrelength Acsunzey (wm), The epaciiel bandukih of B el 2 nm end ULUS 6 2 nm
Siznderd Wavnlength Unit Lindor Calfeatizn Camestlan Unearizinty
41891 4184 i AL
530,88 36,7 .04 0.14
G37.98 e 042 (A L)
TARAS 748.8 .37 .14
807.03 £07.4 Qa7 43
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Exutpmant
Hedal:
Sefdd He. (or10):
Monufacturer
Cenditn:

Culemar,

Erwtrenment Condtion:

Carotion Ploca

Caforation By
Celorafion Dats:
The Methad used:
Treseshidty

RYG_ENQ188

Certificate of Calibration

Blogk Dlgeation Unit Certificoto Ne,: G29220010
K20 leaved Date: 18 tanch 2023
G202 100005T?0200073 Job Mo.: KEPRZI04282
Gamadt Pags: told

in Conztion Cigeslion Block: 20 holoa,

ALS Leboratory Group (Thalland) Ca.,Lid, {Rayeng Branch}
81640 Moa 5 T.Macnam Khu, A-Pliakdaong,
Rayony] 21140, Thatand.

DKSH

Tempermuwe: 25 °C x 05°C Dt
]
Fumidiy: G5 WRH £ sTwmN | FPPROVEDAY SR =T
Vatiage: 2 VAC = BIVAC NEXTC 16 1oz sl
AL, DATE ....2.052

ALS Leboratory Group {Thalland) Co, L4, {Rayeng Branch)

{ Wat Chemlstry Lab )

84610 Moa 5 T.Maenam Khu, A Pluskdasng,

Rayong 21140, Thalland.

Mr, Nphatin Rucnsos

15 March 2073

{n houen meathod, basa on by comparisen with glandard

‘Thiz cortificaln fa ncsabis 1o the 5F Units maintzined by Naional tnathia of

Msfresogy (NIMT), Thaland through N.M. Techwled Comer Lnberatory (NTL)
Caitficate Ho.; TC22A0080
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Cartificate Mo.: S29230010 Pogo: 3of 4
Callbraticn Results:
Befora adustmant
ovalr Senn ! Heooaurod Comeciion ‘
{13 etlng Ingdizabing Uncerialng
Locations o) o) rc) ? Temparohua of UUC. (£l o
{€) {'Ct
Al 761 -4.5 15
A2 3743 5.7 15
A 4746 5.4 15
M 376.3 3. 1.5
AS 3732 L 1.5
&1 V44 X 15
a2 3743 6. 15
B3 3748 54 1.3
B4 a76.2 X 15
BS A5 4} 1,
o 320 360 380 T3 T X
£z 372.8 <12 1.
€3 3721 -1 .5
€4 722 ~1.8 5
(=] 745 6.5 k]
™ 7 5.3 .
02 3763 4.7 E
D3 T5.5 -4.5
o3 LT %2
DS 75,1 -4.9 1.5
Eorirmag oo vitad i
DS T ocketagy |
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Afler adjustment :
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FE) L 08 15
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<)) 374 02 15
B2 a7, 43 1.5
B3 374, L4 15
B4 a78.4 =11 1.9
BS 7R 0.8 15
C 560 380 b 701 0.9 15
C2 ang =2ed . 15
C 3764 1.l 18
€4 378.2 -1 35

e ] 3780 - 35
b1 a6 o 15
D2 3787 =53 1.6
Ba 3y 0.3 15
04 379.8 A5 1.5
DS 5TE4 48 1.3
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Agilent
CrossLab

From Fight 1o Dtmons

1um'maauﬁmﬁtﬁ%}mmuﬂuammﬂ
et KSFRZIOES Agilent Crosslab Start Up Services

Agilent 5100 5110 ICP-0ES
Preventive Mainienance

ey Al
wiensinelis: Block Digostion Unit u: KT-209

o
EROED DY | i d
swesete s 5T2021000WST70Z000T3

ropare BB

Ereasay () weangal (1)

48 Mer 2023 TR ER 15 Mar 2023 HHHARS
vns | T tnt | Lned

Ganare!

(1] in] 1. dwid 2 ]

5 a z iy Main Suich o ] Aglent Preventive Maintenancs provides factory recommended sendice for youe analytical

= [m] 3, nroiemu Belector Key im] fm} insleuments 10 assure reliable operation and the accuracy of your resulls

= [m] 4. nsusaea Dizplay =] g Detvarad by highly rsned and cerified cervice engineers uging genuine Aglent pans and

suppiies, Agdent Preuentive Maintenance provides what you nead to reduce unplanned downime

= [m] 5 gnTEHoia = a antd keep yeur systems opetating al thest peak pedormance

w] =] 6. anmuhla = o hifl Tius checkist i5 used as a guide for completing the preventive maintenance tasks A signed copy
- o 7. amwiiaciios I o of this ehecklist s providad for your recards

= =] B dnveesoy of sowifands ] [w]

founaiy ;
Mr. Nekatin Rusnrcs
Servico Engincar
S - Agilent
VAR ke el v
[ preinin)

238 el EmETR Ry muumnor 12
O st R, By, Forckaeny, baras 11570

Beifvaring Grewah - In Asla gnd Seponid

Anitent
fglent S1E0 5110 Prevente bpatenance Chckhat Cro SS La%}

Trem drsght i S

Agilent
it G100 S110 Preverdive kientenunc Cheokfist C rD S S La b

Feam bsight 13 umsme

introduction important Customer Web Links

» Vo access Agllent University, wisil hitn Zrvwvae agilent comicrossiaiiunaersily s 1o leam about
y . trainiag oplicns, which include enling, classroom and ansite delvery A fraining specialist can
Custemer Information wiork directly with yoo to Felp determing your bass optiong

»  Cuslomers should provide ali necessary operatng supplies upon jeguest of the engineer = Taaccess ihe Agllent Resource Center web page, visThIIpe freatw adent comyen

us/pgienlretouices The lellowing information topics are avaiable

= Acustomer representatiee should be avadatie 1a the engineer while parforming the preventive
ramienante protedures Customers are respensible for reguler mantenance and are

Sampla Prep and Containment
encouraged 1o abiserve the servics representative gz Fren g

« Ay parts notinchuzgeg in the Pads Lists section of Bus document are not pent of the ° Chemicat Standads
recommended Preventive Maintenance service nor are they ircluded in the price of this Analysin
service ye

= 1 asystern requires the use of extra of special procedwes andfor pants for the msntenance = Senacz end Suppont
sarvice, then theae must he ordered separately and charged as a repa wheeh may incur i )
adticnat costs - Apaboation Warkflows

o For cuslomars using HF applicgtons, the instrumsant should be retumat 1o 1 stondaed

: « The Agifent Communlty is an exceliant place to get answers, collabhorate with athars aboul
sarmsie rtredsetiaon System

applications and Agdent products, and find i h dacurngnts and videas relevant to Agilent
technologees Visn btips Alcormmuniy aglert comiveicema

«  Videos about specific preparaton requirements for your instrument ean be faund by
searching the Agilent YouTube channel at inips (et youtibe comasaraglent

« Need to place a service call? Tlewmble Repar Oplions | Aglsr

P ~53- Agilent S—_— -5 Agilent




Agllent Agilent
Agitent 5107, 5315 Praventive Mamanange Chacklst CrOSSLab Agren 100 5110 Prevantive Mainjenance Checkiist Crossﬁ.ab

3t 1 Guitome From basght 4 Qrazame.

Frmin;

Service Engineer's Responsibilities Instrument Maintenance

«  Confact the cugiomer and ensure thal all neeegsary suppf es a7e available before 1he
preventive maintenance visit System Information
» Only select thoze pages hal relate to the system or madule being serviced
O Check Whis box if an instrument configuration repoft |s auached instead of completing the
+ Complete empty fields with the refevant information table

« Complele the 1efevant checkboxes o the checklist uang either a "X’ or tick mark *~*

“instrument System Hame and | Ggoioa §  MViborec0s

= Check "Service not applicable” check boxes W indicate services/tasks ot delivered, as

 ile 2nd Locatien AL
appropriate nt Sysfem Sho and Location 5 L BeL)
+ Complete the Preventive Maintenance services in the mos! logical orer relevant ta the - S— - — - T e
individual system service in the order of the tasks kated List System Gompanént Product Numbara ™ © * Liat the Serial Numbers of each Component”
+ Complele the Service Revlew section tagether with the customer i GeBA M 1Lod eoos
2 asyien AUNBXLEA b
= Complete tne fields for page numbers at the foot of gach selected page i * 4
3 [iLTEYN (028 - 001 5%
+ add relevant page numbers {0 sefectad pages and complete the 1otal number of pages field in a
1he Service Completion section Gilgy ALYy 0115
5
« Askthe customer to sign the Service Verification seation Indluding the customer's and your 6
signature,
H
8
9
{CP-OES Configiratian Yabls . Circla the typé or vislta in 1he type if othef
Mebusizer Type Sralpray | Gnetieb [ Conkel | OLher
Spray Cnamber Cyclonic Single Fags | Cyclanic Double Pags | Oiher
Tereh Rad:al | Buat View  Other
Tereh Type  Dne Piece | Sem Deountable § Fulty Demountable | e
Injeerst Dameter P 24mm] 1 Bmmp14mm] 0 Bmen pOthe:
Injzctar Matetial i Quartz [ Cerame | Other
. - _-— — i e ———

3 - Rew 3o AQL lszued 2 Janusry 2022
Agllem Dogumaet Mutiist G901450675 Page _of
., £ Agien: Fechralogies. ' 2002

Revision 402 lzzurd 31 Joroay 2007
ntKlAnber GEO1495078 Fage _cf .
@ Agiten: Tectnolagizs, ine 2022

Agilent Agitent
Agitent 5100, 5138 Preveniive Mamienance Checkbst CrOSSLab Aglent $100. 5110 Preventive Malmtenance Checkligt CrOSSLab

Pacm leaighh o (hazrs From brsght to Dutzome

Preparation Preventive Maintenance Procedures

& Discuss any specilic isaues with the cuslomer before startng. Record Pre-PM instrument performance

B Review the instrument togbook for recarded problems and comments Z1 Run Instrument Pesformance test

B Save instrument conttol sevtigs before siarbing the procedure e Record results inInstrument Performance Test Results Table ~ Pre-Ph
2 Ferform a general inspection of 1he systern for cleaniness
2 Check for proper installaven of paris, assemblies, sensors eie .
n and inspec -0ES syste
7 Check system fer required nslaliation of compenents and enplementation of Service Notes Clean and inspect [CP-OES system
<] &l'éeclf:g;‘;;:;iren firmware/software updates and venly with customers of they wauld ke @ Losk for ary ohvious external damage or probiems
mi
N ‘ . @ Inspect water cosling boses, gas lines and power cord for excessive wear of damage
2 For HF application systems, if standard sample ntreduciron system was nat installed 5% the
customer 1o instatlil B Perform a general mternal insgection of the system for excessive dust accumulation, cleanif
necessary
C  Ask the custamer to remove any samples from he HCP-0ES sample introduction area. aulo v . .
i inspect sample introduchion compenemts and record any required maintenance in the Service

sampler ot around the ICP-0ES
e Enginger Comments and notify the customer as the required actions required

Record the instrument operating conditions i the ICP-DES Status Results Table
Replace the polychromator purge filter

Replace the radial pre-oplics window

Repface the axig! pre-optics windovs for SYDY and VOV nsiruments

Check exhaust flow for the correct posiive extraction at the exhaust duct to insure they meet
e specifications

Replace arr inlet dusl fiter
Replace high capacity air inlet dust filter element if installed
Remove and clean mnstrument wate infet filter

NN NENAWN

Agilent Water Recirculator

Servlce not applicable

Drain cooling fluld andg remove any parucles from the chiller rezervoir
Remigve, ¢lean and raingtall water inlel metal mash Nilter if present
Re Tl with Agitent Cool Clear coahing luid

Clean the ceohng system Air filter and the condanser

VI AFO

Aevisor ALY ssued 21 cangary 2632
Dacumant Mumber CB01453075 Fage ¢
@ Agitert Teewalagie, e §072

Revsian AD2 Isswed 21 Jarary 2328
Dacument Humber GEGLAF0075 Pegrol o
& agglent Teeknolages e §03

¢ Agilent




Agilent
Ag-dent 5100, 5110 Preventive Maimenanse Chegkiist CrO SS L@ b

From o

5P5 3 Aute Sampler

2 Service nat applicable

O Power cycle the eatosarmpler and verlfy successiid indialization
[0 spact X and Z axis belts for wear Replace is necessary

[ Clean X and 7 axis sldfe shafts

a

Usirg custamar’s racks and the Agdent sofiware move the samplg prebe 1o the 4 eutermost
comers and Hnge pod, ensure that the probe is approximwiely centered 1n the vial

SPS 4 Auto sampler

Service not applicable

Clean the spifl tray, rack locatan mat. end frames and chassis with & damp soft sfeth and
ciluted mitd detergent

Clean the auvta sampler cover parefs. of cover kit is installed, with domestic window cleaner
Check the X-axis and Z-axis drive belts 1or ¢racks, spiits. domaged teeth, excessive

fraying. color changes or degradation from furnes

Checi the X-axis, Theta-axs and 2-ox15 FFC cables for erasks, meortest pestionng demaged
edges of damanzd connecton

Pump Tubing Replacernsnt. Replace peristalic pump tubing Replace all tubing that goes
from the snse staton 1a the puma and from the pump to the waste/rnse battles

Test using customer's tray and move the sample probe to the sampls vial 1, wash vigl and
rnse port and ensure that the probe is centered 1t tha vial f not use salibrat:on wizard and
calibrate the pasition

E B B W mO

AVS 4, 6, 7 Advanced Vaive Sysiem

[ Service nat applicable

[ Repiaca volve rotor seal —  dwepeed

2 Check fittings for signs of leaks

[ Check tubing mchuding autosampler tuding fot kinks or extessive wear
[& Check high fiow pump for signs of fesks

-

S ~i& Agilent

Agilant
Agdent 5100, 5146 Predentree Mazdenancr Chetkis! CI’D SS La E}

Faaen ezt i Pt

Restore Instrument

{1 Far HF applecations, ask the customer ta remstali their ssmple miroduction system
& Leove systern n an wle state on and purging

& Guidance i the PM service is perionmad pror to & qualificat:on service, then use the
quablication procedure as 2 guide for final instrument set up and checkowt

Service Review

Attach avaitable reports/printouts of all tests to this decumentanon

Record the Preventve Maintenance sarviee activity in the custemer s recordsdogboak
Record the PR evenl in the Smart Aleris fogbook f apalicebis

Update/rese! instrument manienance counters as appropnate

Affix the PR sticker 16 he sysiem ot instiument logbook baged an the custamer's request
Camplete the Seruze Engineer Comments secton if there are additonal comments
Rewewy s senice, pans replaced, and (o5t resulia oblamed with the customar

If the instrument firmware was updated recoed tre de f the change 0 the Service
Eng:necrs Comments box  Systems m a comphant enviranment may nesd additional
dogumentation

Camplete the Signature Page with both Service Engineer and Customer signatures,

PRAEFYUESETY

|

=

Page el

Agilent
Aguient 5109, 5110 Preventive Maslenance Checkist C 0SS E_% E}
Tre: M1

{CP-0ES adjustment

F1 Creck position of Zn peak, adjust i reguired

[2 Check Argon Retio, adust ta specilfied value f required
2 Perform Deleclor Calibraiion

i Perform Instrument Calibration

Record Post-PM instrument perfarmance

B Run Inswument Performance test
¥ Record rezults in Instrument Performance Test Reaulls Tabls » Post P
2 For systems ysing ICP Expent varsion 7 3 and above, rus the following Instrument tests

Subsystemn Communicstions Test
Al Flow

Water Flow

Gas Flows

RE Generator

Camera Test

2 Opties Test

J& Hebulizer Test

IR E NN

2 Record the result in the instrument Test Results Table

2V Jaruery Fie . 5 - .
ivert Page ot Lt Ag'len!
Kaas
Agilent
Agdent B100. 5110 Frevenive Mamntonance Chockhs CrD SS Eah
Feminsghate Ghcome

Test Results

instrument Performance Test Results Table

Note These measurements do not form part of any spacyiication ard are for reference anly

Zn 213 857 =i SRER pen g L35 4 3, e W 260 5
MRITEEMSRR | 153653 105603 15,4500 1%k 8
21 355,152 rm 587 7359%.5 oo} 754954 tibfed o
K766 491 ren SO ALap,q BASALET S a4 g4 4 iﬁﬁb,wi«:;m

* Auat result s not apphicable for GBJ16AA GEG12AA Rediat ¥ow nglumants

Instrument Test Results Table

Mote The instrament Test results are for systems using ICP Expen vetsmon 7 3 and above only

nstrument Test i S U st

Subzyetern Lormmonetons Tezl oy
e Fidar fouge
Wiader Flewe oty
FasFlows Posy
FF Geserator 7 Frupy
Camrgra Test Peny
Dptics Test sy
hzbatzer tagd Pﬁ;\

o T Rty 3527




Aglinm
Agdent $100, 5110 Preventore Maintenance Checkist rO SS Lab

Fram Irsight s Duwzame.

ICP-OES 5tatus Results Table

Note These measurements 4o not form part of any specification and are lor reference only

Massurement PGy

Mains Velage % 9%e VA 19 1ym VAG
Mains Current =Kk A .41k a
Insyryraent Tenspeeature 24.4 'c .Y “c
RF A Fla ($eg0r spaed) k.o Hz fo.0 k2
Flasma Exhsust Temperature Nomedsunemei Lg.n G
water Fiow Oscillator Mo measurement 120 Umn
Water Flow Datecioe 117, Limun 167 Limen
Wester Intst Temperature 6.0 < 23,5 G
Palyehsemater Temparature 5.0 e o <
CLD Temparatue ~hto e - 40,0 c
Tharmal Statilizer 0% R LY C
Arfon Supply Fressute L1290 Pa A kPa
Purge Gas Supgly Fressure prA. 5% K 96137 kP2
Cplicn Gat Suzply Pressume~t - ¥a - k'3
Febulee? Flow No measurement 6.6 Lmin
Reburet Back Pressure Ho measurerment 2953 KFa
Plagma Gas Flow Ho meazJrement A Lirrin
Auzibary Gas Fiow Mo megsurernent h 1.0 Liren
RF Power Nu measutetnent AARA 9 A1
RF Suppiy Cusrend N messwenton .22 ) L
RF Syppiy Voltage Mo meatwerment 144,412 v

*1 1f gplion instalied

Revsin AD2 lssved 29 Jaowary 2022
Daewnznt Humber G014 92075 Bage _ef
& Aglen Technctagen boz 2027

Aglient
Agdent 5160, 5110 Preventive Maintenance Checkist rO 38 La b

Froem tezeghe v Otz

Signature Page

Service Engineer Gomments {optional)

if there gre any specific points you wish 16 nole as part of performing the installation or other
itemns of interest for Ine customer, please wite in this box

= Dortag PR fond weler Aok i Seatumeet broleay
T wokr mling  ivlole Wiadvonot .
Begore ol veobey ke ivnide Webrowmemt, afler vepooe
Boomd woier Yon Sormoy waktr lah aloo.

?{P\ae& waky wodole  audh tovdivie PM widcok
Oeylation.

Service Verification
Serece REGuISL MUY EABBR AL Bate Service Complated g- Moy~ 20
Serece Engingerhame  yuiy wi"“vlj‘k Customar Name

Trtire  bubpuny

Senece Enginent Sigrotura Sustomes Sgnature
bt Moy, BT HPS

“otal pumber 6f £205 R TS decument

Heva e AlY lzsud 21 Janaan 1322
Document Homber GEGISGMTE Fage_ el
& Agant leotncloging 1ot 2022

Agilent

Agilent
Agient 5100, 5110 Preventiva Malntenance Chacklist C ro SS E,_a h

Fraen g o Dotz

Consumed PM Parls

Quantiby
Dascription .- art Mumber n el jgongimed 0
Axlal Pre-Optic Windaw GHII0-E0014 ggg:;‘:,gﬁg}i} i
Radkal Pre-Optic Windows GU01068015 Al I
Agdert Cool Ciear Coolant Fiug 57000037 e e -
Porge Gas Filter GEHI0-5033E A 1
et vz Bter 800056002 4 1
High Eapseiy A Filler GBOIC-E01EY Oatanal -
Rotor senl for G7 portvabve for AVSS? 0845460002 GIGARIGIAI5 -
Roter sesl for 4 poit vaie for AYSA GE03-60002 GR4534 -

Rirge solutien 1o tnse station 2 Smm id x

tm 6041650123 5Ps4 1
Batb £onnz0167 2 mmed Sme b GB410-50124 Spss 1

PYG waste tubing.Bmm od x Smerag, 3m GD410:80122 224 H
- Additlonal Parts may ba required trom englneer's aack:” ¥ IR )
X owis e belt £10047500 53 -
T axig dive bed £410047300 SR33 -

Pedistaltic purnd tubing. PVC Seluaflex 3

bidged, 30049000 LRSS -

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

O Secticn Mot Applicable.

BT I ProductnrModew 'm_xu.n!i'cy
Part Description Part Humber - - . whiere Used © - conasmed

2 on AOL isLed 21 Jenuary 2022 Trgags
ent Humber 5801452075 Fagn _ol _ “'a.:'“ Agllent
& agiee: Techielog vs., g 2928 St

Metrological Center

’f’{'".%% gg:@ SCI ECO Services Company Limied
ﬁ 33/2 Moo 3, T.Banpa. A Kaengkho, Saraburi 18110

CENIAT RULEACA LATERALS

Telophone . +66 2 586 5792-4  Fax  +G6 2 586 5308
Websile © www seigce co.lh E-Mail - celibrate@scg o ih

Certilicate No, T231676 Page 1 of &

Centificate of Calibration

Equipment : HEATING BLOCK

Manufacturer : Environmental Express

Model : 8C196 Reviewey 1212

Serinl No. : 6974CECW3285 APPROVED BY gff’”f 2L
Customer Code + BKK_EL0054 NEXT CAL DATE ﬂfﬂ}fﬁ
1D No, : T5306A3

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

104 Phattlanakan 49, Phattbanukan R, Khwaeng Phatthanakan,

Khet Suan Luong, Baugkak 1025¢

Customer Location Acid Digestion Lab

Date of Receipt 13 Scptember 2023

Calibrated By

SMES Musikawan { Site Calibration Manager )

7

Diute of Issue . 16 SEP W08

The uncertainties are for a confid prebabitity of appreximately 95%.

Approved By H ! Sufjar Naknukred (Site Calibvation Manager)

This Cerlficate [s issued In with the itions of granted by the Thal Laboratory Accreditalion
Scheme which has assasted the measuremenl capability of the laboratory and ita traceabliity to recognized nallonat
standards and (o the units of moasurement realized at the comasponding nallonal standard leborstery. This certificate may
not bu reproduced other than In full except with the prior written approval of the Metralegical Center.

FALY {2 A 300557



Metrclogical Center
: SCIECO Sarvicas Company Limited
33/2 Moo 3, TBanpa, A.Kagngkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4  Fax : +BE 2 586 5100
Website . www.scieco.cath E-Mail : calibrale@scg co.th

Metrological Center
SCIECO Eervicas Company Limied

P
s &

33/2 Moo 3, T.Banpa, A Kaengkhoi, Sarabur 18110
Telephone © +66 2 586 5702-4  Fax ; +86 2 585 5108
Website | www.scleco co.th E-Mall : calibrate@seg.co.th

EIMERT. EUNL PG KATERILY SELEHT BUAEHE LIILTALY

Certificate No. TZ31676 Page 2of 6 Certificate No.  T231678 Page 3 ol 6

Calibration Report

Calibration Report

Equipmeet 1 HEATING BLOCK
Date of Celibration i 22 September 2023
Environment : Temperature : 215231 °C

21162263 W
§5-65 %R

Line Voltage :
Relative Hunidity @

Condition of this results of calibration :

This cquipment was calibrued by insen 20 sandard hermocouples type T into its chamber | the other one
tandardd thermosouples lype T use for ambient tenmperstars messsirement . The calibration was done in according
to WIT20

Alldati thow below were final values and the initial dais from customer request. The temperature scale used
was based on ITS - 90

Reference Standard Tnstrument .

1

Instrsment Moidel Instrument No. Centlficate Mo Due Dite
¢ TYPET TRI-TRID T23004 17 Jusuary 2024
1 TYPET T2300:4 17 January 2024
DATA LOGGER 34970A T2H04 17 January 2024

This certifieate is traceable w
Sateonzl dntitute of Merolopy ( Thailang ) through Metrafoptical Centar  NSC-TISITIS 17025 CALIBRATION 244 )
Condition of calibrated e - guod
Equiprnent Deseription
Time Constamt 2 Hew _ 20
Fresh AdeDamper [ ] Open []Min
l:’ Close
[X] Mot Avaitable

o

n

Mste At__ 95 YC

[ Medium [ Max

-

Adjustment
[

without ndjustnent U X ) after adjustment

Approved [y,

FRONT CONTROL,

Approved By,

FhiLi% e 00857 FAE1 10 0 1000887

Fetrologicat Center Metrological Cenig

%gf,&‘% g@@ SCI ECO Services Company Limited g@% g@@ SCI ECO Services Company Limited
FT e o8 ]
@i‘.-i@g% el S Yol 33/2 Mao 3. TBanpa, A Kaengkhei, Sarabusi 18110 P e B R 3342 Moo 3, T Banpa, A Kaengkhai, Saraburi 18110

Telephone . +68 7 586 5792-4
Website | www.scieco coth

Fax - +66 Z 586 5109

E-Mall : calibrate@scg co.th

Fax
E-Mail

+66 Z 586 5109
calirale@scg.co lh

Telephore : +66 2 586 5792-4
Webhsile - www.5¢iee0o.co th

Ceurtificate No T2Z31676 Page 4 of 6 Certificate No T231676 Page 3 of &
Calibration Report Catlibration Report
Measurement Resulls Measurement Results
Calibration Foint Average Standard Reading st cach posithon { C) Cullbretion Foing Aversge Standard Resding ot ench positlon {€ )
I Halel-Holet) TN21 TN12 T TN2§ TNIS TN2G IR Holel-tolebf TN11 TN TN ThNE TS THIG
CAL POINT Max 9501 8441 3520 9549 3 51 G547 CAL POINT Max 10521 0432 105.43 0325 10444 10527
55 Min 94 51 5195 3475 9492 9400 5172 w0 Min 10554 16398 10515 10584 1 1 104 96
Average 9179 9415 5495 537 9425 54 9% Averags 569 4 13 115,29 10515 10428 10812
R HoleZ-WMalel2] TNI7 TNIR TN TNIG TN3L TNI2 1 12 Hole?lolei2| TNZT TNIB THIT TR TN TN
Mux 45 36 9543 5515 [ 45 35 5497 Mas 19530 10512 KIS 15 s 23 105 12 108 16
Min 44 94 9495 54.22 w41 G450 5457 Ain HEGE 104 92 {45 10860 16492 1457
Avcrigs 3515 5.1 EELL] 0494 Y533 G437 Average 10520 106502 H3 07 i1y 1002 16856
B3 Heleld-ITollf|  TNID TNM TNIS TN36 TN3? TNIE R3 laleld-Molei]  TNMY TN 35 TNIG TNIY T8
Max 9437 95 59 5522 9531 9533 5.0 Max 10537 105 63 165,62 104 §) 16949 10819
Felen o4 53 US4 9418 U452 PR S4 06 Min 105.17 104 3% 10475 104 52 104 50 105.00
Averags 95 18 9530 5503 9502 9514 BIE Average 10527 16% 50 104 88 19569 103 £0 s 49
l R4 Halel9-1lele2d}  THIG TN4A TN TN22 TN2ZY Thi2d R4 HelelS-ole2d) TN TN TNIE TN21 T3 TNI4
Mey 9589 934} 2452 212 9163 5467 Mex 3.1 104 43 1654 1847 10563 105 82
M 9831 9406 5413 935§ $1.08 127 M 105 45 102 12 10515 i0i 41 10537 115 56
Aversge 9549 9424 #.31 94.06 9445 §4.47 Average 105.19 04 33 10428 104 5 tos £0 105 69
E IS HalelS-HaleMif  TNIS TNIG TN2Y TN2E TN29 TN 5 Hole25-Holed)]  TN2S TN27 TNIR TNIG REEL
Moy 951y 9538 5293 9530 9513 5503 Max {0155 163 34 105 78 545 fes 41
M 51 53 G443 5256 9495 w4 13 5970 M 10457 103 4% 108 &4 105 36 105 £4
Avarags 95 01 520 52.35 9512 5135 5457 Averaps 10451 103 21 105 .47 1548 16577
6 Boled) -1Eoleds] T3 TN32 TN TN TN3S TG RS EHoledl-Heleds]  TNI) TR TN T35 TN3G
has ¢ 63 9490 TR 9411 9424 5357 s t04 3% tod 50 10326 103 50 10439
i 54,34 94 55 5144 9355 93.52 5336 Min 10454 10455 185 62 14502 104,16
Avarags 443 W1 460 9114 .08 9371 Awcrige 10165 104£5 105 i 14 dt 10s8
RT Toled7-Holed2 TN3T TN38 TN3I9 TXAD TNIE TN RT HoledT-Holed2]  TNIT TNIS TN T2} TNZ2
o 52 30 e 34.04 5161 9459 3535 Mas 104 30 10485 1463 1468 10485
tm 9343 545 3167 9348 64,98 5450 Min 10169 L 10449 103 6 t4.32
Averags 13 ZE 5156 93.65 5141 5512 Average 19419 104,75 t01.5T 1033 10505
E 5 Haledd-dloleds| TN23 TN24 TNIS TH26 T2 TN 1 iloledd-Holods] TN TNIS ENIG TNIT TN
Max 9593 95,63 45.28 5519 95,45 3487 Mas 165.7) 15 39 to5 61 145 42 SUs.1y
Min 9887 s 1s 3482 5454 459 5438 Min 14543 105,14 195 27 5. £ t4 3
Averags 9518 9539 5505 5501 9522 G465 Averzge 105 35 1 27 105.44 10510 His 7

Approved By, E;

FALLLE 5300687

Approved By, Q

Fad E1L103 347



Meirclogical Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4  Fax : +66 2 586 5108
Website : www.scieco.coth

o

-4

GLUINT- B DAL UATERALL

E-Mait : calibrate@scg.co.th

Certificate No. 1231676 Fage 6 of &

Calibration Report

Measurement Results;

HEATING BLOCK Temperature Distribulion

Reading (°C)
Sentlng 4°C) Stabltity &£'C) Uncerainty (£ C)
Min My Average
100 1603, 100 3 1004 026 0.8t
1078 167.0, 1071 1071 219 0%

* The quoted uncenainty exclude ™ uniformity *

Thie calibration result apply only the alove calibraled item,

The result of test was found securate as figwn oa Jate ard place o test only

“the reported eapandid uncertainty is bazed on o standard eneertanty mubiplicd by 4 covérage foctor k which for & t-distribution, providing

a tavel of confidease of epprovimately 95 %

Approved By.

FhUL:3 108340857

Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A Ksengkhol, Sarsbus 18110, Thallang.

©SCG

HESCTIALTIS 17025
GAUERATION t244

Certificate No. T221644 Page2 of 4

Calibration Report

Equipment : Chamber { Cold Room }
Date of Callbratlon 1 30 June - 1 July 2022
Environment ¢+ Temperature : 18.5-23.7 °c

Line Yoltage : 211.9-2265 V¥
Relative Humldity @ 35-65 S5REH

Condition of this results of calibration
1. This equipment was calibrated by insent nine sindard thermocouples type T inta ils chamber |, the olbet one
sinndard thermocouples type T use for ambien! temperatuee mensurement . The calibration was done in according
10 W1-T20 ( based on ASTM E145.94 ( Reapproved 2001) and AS2853-1986 ).
All data show below were final values and the initii! data from customer request . The temperature scale used
was based on 1ITS - 90,
2, Reference Standard Instrument ;

Instrument Model Instrument No, Certificate No. Dhe Date
TC TYPET THI61-TNLTO 210009 30 July 2022
T TYPET THL171-THLE0 TZi0009 30 July 2022
DATA LOGGER  34970A T149 T210009 36 July 2022

3, This centificate is tmeeable 10 :
National Instinnte of Metrology { Thailand } through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244.)
4, Condition of calibrated item : goed

Equipinent Description :
Time Constant 3 Hour - Minute At 3 °C
Fresh Air Dsmper [JOpen [ JMin [ Medium Max
D Clase
[XINot Available

5. Adjusymnent ©

[} without adjustment ( X ) afer adjustment

Approved By_.’ﬁ_"A—

FMOLLS ILM)S-0%-63

Metrological Center
(@\ SCI ECO Services Company Limited
k)‘ SCG 33/2 Moo 3, T.Banpa, A Kaengkho!, Saraburi 15110, Thailand.

Soraburl Tel: +66 3627 3036 Fax ! +663627 3100

Bangkok Tel; +B6B 9205 6851 , +E69 8247 2360
Véebsite : www.scieco.coth  E-Mall: tibrate@seg.coth

RSCTISITIS 17825
CAVIARATION 0268

Cerlificate No. T221644 Page 1 of 4

Certificate of Calibration

Eguipment : Chamber ( Cold Room }
Manufacturer : KOLDTECH
Hr_7-
Madel . KM 320 REVIEW BY _% ?
APPROVED Z-L- A"L-

Serial No. : TBN-1012061/05 &

o wexr caL bare 2efi2fgh
Customer Code : BKK_END167
ID No. 1 T2463A3
Customer 1 ALS Laboratory Group (Thalland) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,
Khet Suan Luang, Banpgkok 10250

Customer Location : Environmental Laboratory

Date of Receipt ¢+ 27 June 2022

Calibrated By : Sujjar Naknakred { Site Calibration Manager )
Approved By : { Baonchal Suriyawong (Site Calibration Manager)
Date of Issuc :

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

This Cerlificate is issued In o with the illons of dk granted by Ihe Thal Laboralory Accreditation
$Scheme which hat assessed Lhe measuremant capability of the laboratory and Rs traceabilly to recognirsd natienat
slandards and 1o the unils of measurement reallzed at 1he corrasponding natlonal standard faboralory, This cenlficate may
not be roproduced other that It Tull excepl with the prior written approval of the Metrological Center,

FACLI4 NIT70102-64

Metrological Center
5CI ECO Services Company Limited

3312 Moo 3, T.Banpa, A.Kaangkhol, Saraburi 18110, Thaland.

@ISCG

HSC-TISITIS 17625
CALIBRATION 0244

Certificate No. T231644 Page 3 of 4

Calibration Report

15F
1
! i
T ) 3A
[1 P
ar -
,
RN TN S
i Ma
e 1Pl oac !
H ]
I/, é
24l2 1 /
i .‘/
168 7. A

CuCentre, F=CentreofFacc, A=Comer, E=Centra of Bdge

1C = TNIs1 1IF = TNI71
24 = TNI&Z 12F = THNIT2
A = TNIS 134 » TN173
4F = TNISd 14A = TNIM
SA = TNI4S 15F = TNLITS
66 = TNIGE 16E = THITé
7F = TNILE7
8F = TNIGS
BA = TNISI
A = TNIiTO
'
Approved By

FM-LIS 117/15-05-63



Metrological Center
SCI ECO Services Company Limited

32 Moo 2, T.Banpa, A.Kaangkhal, Saraburi 18110, Thailand. HECTIELTIS 1702

CALIBRATION 0244

Certificate No. T221644

Measarement Results:

Page 4 of 4

Calibration Report

B P smiies

) L = L

%%f/x

X

7
=

2RAE

I TN T
~n"(:,Ca"-’rv.~-~_ .

Bl N ON0

N N e

HEXTCAL faTE M Tm2

Averape Standard Reading at ¢ach position l‘C}
Calibratian Polnt TMI6E j TNIE2 | TNI63 | TNU6d | TI163 | TH166 | TNIGT | THI68 | TR165 [ TN170
] p¥i ) 281 .15 289 295 388 302 296 | 303 | 2.85
TNLTS | TNLY2 | TNIY3 | TNUM | THNI?S | THITS
297 o2 289 | 04 | 297 113
Chamber { Cold Retm ) Tempersture Distributlon
Readlag (°C) Caverage
Serilng {°C) Aversge (C) | Stability (£'C} | Uniformlty (€3  Uncertainty +°C)
hiln, Max Average Fazlor &
10 28,40 a2 299 108 130 1.66 200

* The quoted uncertainry exelude * unilbrmity ®
Ths cslibrlon result apply only the shove catibrated lem,
‘The reauft of test was found accurate a3 shown on date and place of test enly,

SRR ARG

£

DT

)
P2 2o

ey

/

K

RCHE!"J“EA ‘,/2

3

N

Cartificete of Calibration j}“
ICS-2100: Anion (ID#453) 66{

This centificate is 16 verify that Instrument below arg celibrated

by Archemics Lah Ce., Ltd.

ICS-2100 S/N: 11080010 rﬂg

%
AS-HV S/N: 5050423120 }ip
1k

For o
ALS Laboratory Group (Thalland) Co.,, Ltd. ;\

The mponted expanded it bated ¢n e stondard

enultiplici by & coverage factor & wltich for s tdistribusion, providing

8 cvel of confidence ol approximately 95 34

© 2322 by Aglisnt Technologiss

Certificate of Syste
GC-00 + GCMS-00

Approved By T T0 0 f

Fre-L15 1177150563

BKK_ENG284

Agilant Crosslab Compianca Sorvices

m Qualification

System 100
Orgaaizaben Name

Orpanization Location

Dale.
EQP Hamae:
EQP Revikon.

Qverall Qualfication Status:

[XR1]
ALS Lobormory Greup {Thailang} Co.. L1
104 Paithanakam 40. Pailhanakam Rd . Kwang Suan Lusng, Khet Suan Luzng, Bangkok 1025

May 25. 2023 11:05:07 AN

oo |

GC.0252, GCMB D251

Pass

Suenada 1.

APTROVED BY ﬁ@’}’ g{‘;f

HEVEEY

CO% Legon Veritieation - GE

Lagon.

SESBIONNAME

Ovarall CO8 Legon Verticsation « GG Test Slitus

Pass

Systeim lspactian mid Basic Safely and Operaten

Hame:

Setpaint Status;

7430

Pasy

Ovarall Systers inspoction and Baslc Safety and Ogeratian Tost Siatus

Pasg

tnder Prosebrs Actmacy

Hama 7850
Erget ()

Setpalnt Statun: Paag

Setpoint Adtusi
intet Pressure %0 psi 248 pal
Astutasy '8} Pk
Agdlent Recemmendad, <= 12
Dato May 25 2020 11 25:07 N2
Syslam iD: =R

Poge 111}

2022 by Agitent Technslogles

(‘ Oparator Signature:
)

Date: fan 11, 2023

3
{Mr.Rutdanal Laakhwan} fﬁ}
Application Chemist ‘_3
2k
Y

SR e e i TR ST e S e T vp %(Fff E‘ng
NREREN RN S EEE @A

Agltent Crossleb Comalianss Services

Overall Inlet Prassuse Accuracy Tost Siatus

Pass

GE Oven Tempatatine Acouraty

Hamg!
Selpoint Flatys;
Zeme: v
- d
Tampesalure; I ¢
Azourazy: i c
Agdent Aecommended: % sefpointin K MC C
% solpolntin K )
Setpoint Slohss: . B )
Zena: T - )
Temperatura;
Ancuracy:
Agilant Resaminended: [+= 1to % satpolnt in K R
o setpaint e )

+Poss

BEC Oven Temperature Stabllity

Nams:

Setpoint Staius:

Temmpeselute:

Stablity:
Ajitent Recommendsd:

Overafl GE Ovan Tempotatur Slab

Pawe

by Teat Slatus

Data:
System 13! (L]

ey 23, 2923 110507 AW

Paga 2T



C

©2012 by Aglior] Tothhologies

#2022 by Aglient Technalogios
Agliam &ro4slub Complianca Survices

Tuna E1
Tosted Comblnation1 Front KE
Narma: 5000

[ -
Setpoin] Slatus; i
Filamont: Ei ' I

Sripolnt Status;

! Exiernal

Stntun;

instrurment Datecticn Limit:
i Agllasit Racommanded:

Filamant:

Overall Tund E) Tosl Slalus

Pasy

Stalus:

Oueralf Instrument Dtaction Limit Tost Status

alt

Seoutlng Run

Tested Comulnation’ Front hsdi
Injecton Towar

Hame: 7A i

Source: 11 - Exva

s

7 External

[msssz
<o 402800
Pats.

Snlpalnt Skatus: i?i.:
Iajection Vohsmin on Column: ) - }uL
To Aren
Tt \nim:im RE0: 10.50 _{
- Agilent Recommendad: <= ’Izoo

Aghant GrosaLab Complianes Services

Rotention Tima

s "

=

Mass Ratio Precision

Tatted Combination! Frant

[Z21

Injoctian Tewes

Satpoint Slalus:

tnjection Vohume on Colurin:

Gverall Scoutlng Run Slatus
Completed

{reoaa
SO {E1 - Extrclor
4 R e T T
S | Satpoint Slatus: lFlil
Injection Voluma on Calumn:
RSD:

Instrumant Datection Limit

Aghont Rocommandad:

Yested Combination? Front I
Injeetion Tower
) " - .. - e - - !
Heames !15935-—“-—- it - -" Ovorall Waaa Rotle Precialon Tost Status
Source: fEi- Bxvacer e ! i T ;
Datec May 25, 2020 11:05:07 AM
sl Vay 25, 702 11:0507 A System (0: GH-10
Syslam {0t (280

2222 by Agllent Tochnologins

Pagn 3147

22012 by Aglieni Technologles
Agllent CrossLat Compllante Servi¢as

Pageainr

Agilent Techaolagiey
Tray

T093A

Q45TR
THIBITO137
Arioa

HotingoRac

Aghard Tochncloglas
7880

GM4zB
CH18152080
BOLOS

Standerd

Agilent Technologies

030

M

Front

Helium

Erectronic Prassura Cont'el [EFPLY

Yes

Agilsm Tathatiogles

78E0

S5L

Back

Hotium

Eleclronic Prazsura Control {EPC}

Yos

ApBant Crosslab Campilanes Satvices

Samplar 2
Instrument Details Mantacturer
Purpese Typa
Thils suctoh tescrites lho as [aumd syslom configwatlon,
Hame
Delalls Mode] Humbar
Bysam Serlal Humber
Systom I GM10 Flmware Rasision
Manufecturar Agliant Tachnalegios Vial Hoater
Name fal Matnhamo 1
Flow Data laput Manuat Data tanutacturer
Yemparetute Daa Inpat Monual Dala or Other Gala Legping Name
Tested Comblnatlont Modal Number
Irjectien Tashniqua In|sttion Tawer Setial Number
et Frent Fieraata Revision
Detocor Extemat Ovon Typs
LT Inchudes? ho Intet 1
Sampier 1 Manulagtuser
Manufacturor Agillart Tachnelogios Neme
Type Infection Tows! Type
Namo 694 Location
Mode! Kumbor GAS12A Cartior Gaz.
Srerlal Mumbar CH38160003 Conliol Type
Firmware Revivion Ad1.02 Purgec Inlo}
Usage Samplg Intecton Inlet 2
Lecabien Front Hanufacturer
Syringa Yolume {pL) 10 Kamg
Typo
Lecalion
Carior Gas
Corusl Type
Purgad inlet
Dale: Wy 25, 123 110807 A4
Tale: May 26, 2023 11:05:07 AM Systam ID: Gr-1D
SystemiD: 0

Pogs 517

Poge 6417



©2021 by Agitant Tachnologfes Hert Ctosshob Gompliones Bervl
22022 by Agliant Technologiss Aqgltent Crosslab Compliance Services v A 9 Agiierd Gtorstob Compliancs Bervices

Datector + Electronic Signature
Mamutaciurer Agilent Teshnolog:es Purpote
Hame Hass Speclomater This signatire paga was cresled snd published bocsuse tho ACE sign-olf aclicn was exstuted, which 12 valld far the entre ducument,
Including pitachments, Tha ACE, sign-gif is an elecimrio signalure thal raquiras tva Jistna identifeation components; unigue usemanis
Trve Mass Spectrometer end persanal pesswond. The Agitend who hiag sendca thy \ng and legad wiptus of an
Lecation Extarnal electronic signalure. As a frairad o'ficial ep!

. ther Agllant rape has ¢ ynigue pazsword end legon o aotess ACE and

iy s2gn (bl o i, [Other can be spplied b this document vsing @ Docureent Conlant Mansgsmant or othar

Mass Spocirameter ©

Manufaclurgr

Agliem Technalegles

Typa T
Name 70000
Bolalls
Sariat Number US1826U148
Full Namo of Slgnar; Natlagal Hengcharoen
iemwars Rovision G.T0C0 DESA
F togred On Usar Mame: nattagathengeharsen@agient.eom (
High Vacuym Systom Turbo Pump Sighalse Craalion Date: May 25,2023
Scoutng Run Standad QFHN Std Raeasen lor Slgnatura: Exacuted pratocef and published this orighaat veszlan of docuenent
ME El Sourca
Manufacturer Aghznt Technelogles
Source Typs El« Extraciar
Huinbar of flamonts 2 Regulatery Disclaimer
Thes doemenl provides o meiec o verty and fecomd nairament configuration Bnd Bvdunce of BIERr Cparation, H hat boen propared 1 our
fatsepnetalica of 3ppEealin reguialisng us weil 6o industry boat practoes, The document I daelgaod to provide Bn lparient camaansrt of 4 tumplato
comptinace packnge. VERdsgsn dopends upen treny tagion 038 Ut of this potocel alone dors ot assurs cempliande. Agiant Techacisghes manrs no
Eremises of tearelentolizas 53 & it euliitiency for any specilc regiinkay pragram,
Warcnaty .
Agident Tachnolagios makes no waregeity of arey kind £ thls matorinl, Inchating but nat Eevied to, 1o Imallad wenanties or meschantabitly sad fngss for ( .
o particular purpose. Agend Technotages shod ncd bo liakl for emors cantalred kateln ot Kt frstfestal or darmages b
furnishing. performance. or use of Lhis matsrial.
Hay 25,2023 1:05:07 AM
Dt Way 25, 2623 150507 AM aren
Syalom ID: G0
Pazs BT
Prge 7117
2022 by Agiiant Technalogles Agilent Crouslab Compliance Suivices
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7700 Serles TGP-MS 9! hnolog Agitent Technalogi
700 Sertes ICP-M gilent Technologies
Preventlve Maintenance Checklist - Standazil 7700 Serles ICP-MS
! W Preveniive Malntenanee Checklist - Standnrd | ~
Agilent Preventive Maintenanee provides factory recotamended service for yonr apalytical s¥siems Lo
assure relivlile aperation and the accaracy of your rosults. Delivered by highly-trained and certified Sylgtem Information
serviee engineers using genuine Agilent parts and supplies, Agilent Preventive Maubitenange provides
everything you need (o reduce unplanned downtime and Keop our systeins operating af their peak
Far mere Information abenl Agiient Techuologies servives please visit anr web site using the following
URL bt fwavschonagilent comirnaus/produess services: pores/lelnll fses Instrament system omne nnd 1D Toax  TLP0)
Customer Information
sy i oty Onow lw Pfunedd by g
» Customers shoukd provide all necessany aperating supplics Upon request o the engineer. Ingtrument system site nnd lacation A LS LaL} b H] 4 [ -T m} ¢ A
» A custamer representative should be avallable 1o the enginger while performing the preventive
maintenance procedines
a  Any panis, nol included in the Parts Lisis section of this ducument. are nol t af the recommended EistLsystem cempontnt prodoc numbers Llst the serlal numbers of eath component
Preventive Maintenance service, nor are they included b the price of this service 1 1
+ I a system reguizes the use of additions! or special procedures andy oy parts for the instrument - (’ ljzsfl A » “W ‘M il
serviee, then these must be ordered separniely nnd changed s a repair, which may intur additional - 53197 b B O A6 300
L0sts. fremsmsme—es e i 1
N P g 4 G 0211854510
Service Engineer's Responsibilities 4 B
s Only complelesprintout pages that relate Lo Ihe system or imodute being sorvieed 5 &
v Complete emply fields with the relevant information. 5 5
& Complete the relevant clieckboxes in the checklist using o *X™ or tick sk =" in1he checkdys - - -
«  Complete ol applicable check boxes ta indicale services not delivered, is needed. ! ‘
»  Complete the PM service in the arder of the tasks Hsted.
o Complete the Service Review seclion logether with e cusiomer 1CP-NS table | Clrxle the type or write in the (il other
Netullzer Mist | Micra Flow | Qim Mgt athwes

Spray Canhet Buane’ | PFA_| olher
Torch “Guanz | Pemenatasle | othiy

Sampling Canle SF 1P 3 ather
Skimmuer Cane ded | PO Niplated f other
Preparation

E{U:scus& any specific Eues with the customer praok 1o starting
EI/Roview e instrument Togbook,
B’Su\'v instrument control seitings before stuing the procedure,
@ Perform general tnspection of system for clendiness
Clieck for proper Instllation of safety-relater parts. assemblies | sensors vie
?Clmok for required firmware updates ang verify with customers if they would fike it tostalled,
o Pegln system vent
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7700 Series ICP-MS ] Agitnrt Technologies 7700 Serios IOP-MS Agitent Technalogiss
Preventive Malntenance Cheeklist - Standard Treventive Maintenonce Checkllst - ard
] 5 | .
Inspect and clean system shile venting G Fump Tubing Replacemant

Replace peristaltic pump mbing, Replace all tbing that goes from the rinse station to the pump and
from the pump la the waste/rinse bottles
9 Lookfor any vbvioas exlernal damage or probiems, {QCTesLins

Clieck mechanical pemps for evidence of excessive finid leaks

&7 Perfurm a general inspection of the 2ystem

Using customer’s racks and the Agilent software move the sample probe Lo the 4 outermost corners

@ Inspect vacuum hoses, pump exhinst Whbes and power cord for Cxeessive wear and ensure hat the probe §s cenlered in the vial
{Insppct Shicld plate contnets. Clean if needed D/ﬁinal Inspection
WoAnspect e Lape Hining on the peristaltic ppmp clamp; replace the lape i vorn (304300340 Cheek that sl componente are tight

Checkt plectremties for dust aceumulation, clean if necossary.

Auto eri- v
Mechanical vacuum pumps

0O Clean external sarfaces of the Autosampler, Lhis will prolect the service technictan from potential

G Brain and repiace mechanical pump fluid, chemical burns
{\‘mfy proper oif reeycling function of mechanieal pumps. the gas ballast valve must be open 0 Pump Tubing Replacement
&7 Reptace the oil mist Gler. Replace perlstaltic pump tubing. Replace all bubing that goes frozm the rinse stutien @ the pump and
B Inspect and eloan or replace the indet flter (17N SL00-3143 for EEMIB, P/N SRO3TOOLIT for 840N from the pump o the wazle/rinse bottles,
O QT Tesung

Verify proper oil re

yeding function of mechanical pumps, the gas latlast valee mast be open when
conneried (o ak Bdw

ards BE2MIE Using custamer’s tray and meve the semaple probe te the sample vial 1 wash vial andd rinse port and
ensure that the probe is centered in the vial

Cooling waicer syatem
D/l'lmi:\ cooling Nuid 1515

& teenave, clean and roinsall metal mesh flter,

e lte fill Palyelear cooling fuid (G3292-80010) 2™ Replace 1515 valve seal {(F/N G3136.G5117)

zi/Jmmm the Air filter atd the Condenser by compressed wir or vacman eleaner ?NPE““‘E \ape lining ox the peristsitie pump clamp; replace the Lape if worn (5043-0030).
QC test

Ion lens cleaning Verily the funclion of valve and Peripump. Make sure that there iy no leak fram the valve and purp
tubing connections.

& Remove extractionsomegn lenses and clesn all lensies.
Remove OIS coll, plate bins and deflect 1ens, clean alt lenzes.
Replaes octepule. Relnstall olf lenges snd the OGRS cet and close swdyier.

Aute Sampler ASXG00 Scries

o Clenn external surfaces of the Autosampler, this will protect the service terkaician from potentis]
themical burns

%5 2 Axis Inspection Tuspect the Zoaxis PEEK drive cable for kinks or shight bends Pawer off the
nutosampler and manually move the Z-drive up and dawn using Uhe rotar on the rear of the
pstrument. Inspect the Z-xis drive cnible for kinks or stight beads o T01Re mevement §s rough and
hord o mave then replace Zoaxis drive cable (PN SA2R6-B034 1) or Zeaxis drive assembiy (N
CRI28G0-80.330)

M
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7700 Series ICP-AS 1 : Agilsat Technolagies 7700 Sorles CP-MS Aglleat Technslagias
Preventive Malitenance Cheeldist - Suandard | Preventive Maintenance Cheeklist - Standanl

7700 Series 1ICP-MS Status Resules Table

1ore Enstn

O Cleck Wiis box 1f you have run a performance report to reeard the meter readiag

s Print out the

y)"m" system dowit. report and stiach it o this cheeklist, instead of completing the table
2 Perfurm the system post check Analyzix Hode Annlysls Mode Analysis Mode
S Theek quartrupole matehing Measurement. Standby Mode No Gas Mode H; Gan € 4dnil/min He Gaa € dmi/min
1 Trerform oetopole matehisg [F: 1 Pross 745 I 4H2 it - T el Pa
L’Vﬁ-rir_v gooi gas control function by changing the Bow and otserving the meier Feadnmgs, perfonn TAH Rovedisting L . 100 . . P 4o o
n imatomatic offsel adjusunent for the MFCy 3 = =
Kﬂnfy in Tune {using the custemer’s last tune) sl chnnges iy lens voltagge result s tie expected Prezs P56yl P PR - i 4.1 ;?\fﬂ'“

sensitivity change Wator REWOAF [} JRy  Lemin
7 Terform Startup ineluding performance Feport ind an Antolune Print the Autofune report and
atach it 10 this checklist.
& Check the instrument stalus and roeord the measureme ity in the stams fable. (Uae “llecond Lok Hiles, Fetnp 1%.0 i 4 s
in “Saistensnce LogBook® with G703 software. Use Pexformanee reqent with GTH01AD -
snfiware} Interng] Teng 1%.0 o ALD ¢

Water ‘Temperaiare kv a C

?(-cum the EM and dhseriminsior Vol b the restits 1able B Prwer (o5 Wa
Kups 18 vnaute stability test with tene solution Cheek the reselt of BSD s below 45
R efect S Wates
. Plasma Freq 777 Iz
Guidence o
Carrier Gas (3P iral
f the 14 service is performed prior to 3 qualification service, then use e qualification proredure as . 4 M
suide for imalinstrument so1 up and checkout. Ar Gas Tank Press GlA Pt
Service Review Currier (s 5O Lamin
o , MU Dl Gas oD Lomin
'A/Mmrh available reports; pristonts of all tests 1o this dornmentation
p e it chtry in the Massilunter Muntenance Log ook recording the M activities Phastis Gis R domin
2 Dplate: resod iNSIrament mantensnce coUnRters dn Bppropriate Ak G

46 Lo

& Afits the PM sticker to 1he system or instrumcnt Joghook basod on e cBslemers request.

- B 547 Temperaune ] ¢
‘.ﬁ/-(‘umpich- e Serviee Engineer Comments seetion belos if there are miditioral comments P Pl

- kP

h!’:){m e (e sorvive and any test reintts with the customer. 68 s Tank Prosst -
O 1 e Fustrnment firmware was updated, recerd the detadds of the changs i the Service Engineers
Comments box below or if necessany, in the cnstomer’s 1Q records

e3ptingal Ges ' 1 H -

8 Do not Gl in e shaded colls i the 1abde There ave o measurements for thest comliiptions

et T FehZ014 s a pht £ 2637 Agtlent Te ales N w
{ Loued TFeh2014 Revision ) rup_::;.gh‘_s‘men Asslent Tec ol }__/ [I.\:u;u! e Heommn 13 Gt & 2083 . J___,
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7700 Serics ICP-MS Agitent Technolegies
Preventive Maintenance Chechllst - Statudard

> Agilent Tecknologies
T700 Serles ICP-MS

—

i Preventive Maintenance Checklist - Sundard l
“
7700 Series [OP-MS Tost Resuits Taby
rle L Rusy Sorvice Engineer Comuments {optional
Test Deseription Tixpectied Test Resnlt | Actuul Test Resoll
b - p i - i ks " §f there are any specific polnts you wish to nobe us part of perfurming the service or other tems of
Anateg BV Yoltye 2ot applicabie A ¥ interest for the customer, please write in this bax.
Palse 1V Voltage ot applicabie {446 ¥
Discriminator Yohage New applicable .5 my
7700 Series ICP-MS Parin List Table
Part Descriptlon Part Nomber Product/Model # Quantity
shere used Conaumed
1L Ttough Pump: Oif 60400834 TTO00 ICP-M8 2
Qi Mist Filter Ki for EZM18 050 700 ICP-MS i
4l Mist Filtor far DS402 B4 2MG0L TR ICP-ME -
Graphite Gasket for Sample g oy FT001CP-MS
Come (k) GAZR0-G7000 L] e
FT00 Octpole 32807045 TR ICP-MS !
Other Important Customer Weh 5
Pulvelear cooting flvid G3202-30010 AT/ GIE0LA 4 t Cus Link
Rinse , Drain twhing G286-80117 ABX-G00 4 a #Haw lo get information on your product: Literature Library - it v pilent.eemichem by
Tubing 7 connection Kit for GI266-B01L8 ASX-LO0 1 O Need to know more? - www agilont comiebepteedpen
Sratn O Need rechuics] suppon, FAQS? - savwadileateomsehiem/ischsupn
Torkstaitle pramp taltng set G3160-6532G LAS - O Need lies? - wwonagilent.comsehem/snnnlies
Druka tubing to rinie bottke and G3160-65328 1-A8 -
drain lutlic
Rator seal Tur Vadve {1S15) G3138-6h 117 1818 [
Additional parts may be requived from engl atock: ) Service Completion
lulet Filler E2M18 B150-0145 T700 ICP-MY -
s AT 00 TP ME T ?
lulet Filter DS402 SROSTO0337 TR0 JCP-A - Service request number ko badbty Date service conmpleted 12 Test e
Peristaltic pump tape {30m rolly SO434H30 TR0 ICPME -
Polishing Paper Kit GIAI1-034D4 706 ICMMS - . X S oo
0D R0, § sherts cach) Agitent signatun: Cuslomer signatre LA il L
Catinn Swabs. uitra-Noe conical 2300-2574 TIODICF-MS -
bad stiape ot Lot wnds (00 pk) Doeument parl number: GRAB0-H007E
Aluming Powder BHO0-0T0E TN ICT-MS =
Hat-feeepaper 05080-60051 TEOHICP-MS -
Z-Axis Drive PELE Cale (Ant- 332868000 ASX-BOD -
Hink}
Z-Axis Prive Ausembly {IPEEK, asG-80330 ASXA00 -
Anti-Kink}
saaed T-Fric2014, Revis z Copyrign © 2010 Apilent Techipulogies
[ trased T 20U, Revislon e Alent Seetnioe Isgued: TEEBI0M Revistnn: 12 Copyright © 2013 Agilors Technutiges
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Tune Report Tune Report
Oporsior Mame Bupann ok W2 Flow - oaP RE 10V
AcqiTrts Batch CAAgTenNCPAHAI e Tune b O Parsmalars
Acq, DueTima AT 40512 P ass Gain 145 Auis Gain 10z OF B3 30V
Masa Cffaat 124 Aol Offzet 0.2
Raport Commant FM 12 Juro 2023
Harwar Batlings.
lslument Homa Q32814 SP12001612
Terch
TerehH 4 Toh¥ 0.0
(Mo Gas} ™ o i
8 =)
oriviy Discrimingtee 45my Ansiog HY 1Y Pulse HY WGV

1ass  {Range  [Count AsLY  |Dackgound
i 10000 [03d0 4454 2100 fHe]

WM B s 2817 amt  |aem o—

208 50002 13545 2537 9620

Masa  [fange  (Coum  (RSDY  |Bachgmund

Semplleg Porlod [sec}  03H 59 00D (1186|2252 JRam
rn P N T Y |
inogration Time[sbe] 0.1 MRttty it o v R L] Ao 1867 |25 |sew
[ T R s
205 [ [esen fazos |wdae

O:xfesDoutty Charged Rato Sampling Pefied {sor] 031
Cxide 1667 14D 1,452 % Jolegmtan Tmefsed 01
Doubly Charged 70140 1.808%
Reschrion/Axis
Onide/Doubly Chamed Raty
i Mas  (PeskMegh |l Dwatw W10 Onlde 1561 140 1.166 %
{ \ i $117.08 EES 0.220 Coubly Charged 707140 1688 %
J— 89 2756194 R 6,10 Tuno Poamtgars
H 205 1931873 2000 oss 0720 Phasrma Pargoler
I iogretonTmafsee] 01 Praarma Mode - Mobadizor Gas. 1,00 Lisminy Hakeup Gas .10 Umin
|1 i L foqdstonTimefses] 2274 RF Power 1550w Gption Gas - Awdiry G5 0.50 Limin
L0 ! ¥ Aot Lingar RF Matching 180V Hebdioar Pumg 00 Plasma Geos 15,0 Limin
Somgte Dagin B0 mm AT Tarmp 2
Tune Prmmotats Lens Pommetora
Plasma Porametars. Exvact 1 oQv Omege Lans TAV Defott eV
Floama Mode - Kabutzet Gas 1.00 Limin Hpkeup Gos D10 LM Baract ey Gell Envanca o Prets Blos ey
RF Power 1550 Oxtia Gas - #uniliary Gas 0.00 Limin Ortage Bias. il Cen Bt v
AP Matching 160V Hebulger Pamp 0101 Plasma Gas 16,0 Lmin Cell Paramelars
Sample Dogh AO0mm 51T Terp PR Lse Gaz Yes 2rd Gos Flow - Energy Disaimination 3.0V
Lone Parameten Ho Flow 4.5 muUmin OxP Blas 210V
Extract 1 o0V Ormega Lens a4V OCafiect 1.8y H2 Fiaw - OaF 2oy
Eximct 2 1450V Ceh Ertrance v Plato Blag -0V GF Pommstan
Oreaga Biss v Colt Exlt oy Mess Gain 145 Aais Galn 1,0021 P Blas 180V
Mass Offsot 124 Axls Oftaot 017
Coll Parumutara
Lip Gaz. o Ird Ges Flow - £nargy Disctlminalion 5.0V Horderne Sefing
Ho Flaw .0 mhmin OctP Diss -AoV Torch
TarchH 04 mm Teechy Q.0 mm
161 S12072 4105 Pt

o) 122073 4,05 FH




BKK_EL0023

analytikjena

Tune Report

B
Dizeriminzier ALEmY Anzizg HY THEY Pulse HY 1496

Vroveeny Bt Lo
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aintenance Protocol

Atomic Fluorescence Specirometer
mercur
mercur

33 &122021 £:05 PHE

analytikjena analytikjena

R,

Maintenance works hasi¢ unit
Saria-No. K170A0143 Customer-No -
\ 133 lightress visual check inside the Mercur

Date: 24 May 2023 Carried out by: Srichai visual check it gold-lraps are broken

visual check if speclrameler is contaminated
vista check of the fiuorescence el
Maintenance whth {olowlng Opsrationai Qualification (0Q) ] visual check of the absorption cell, ingl window
{tequifes a separale OQ prolocol 1eacior cleaning
check pumnp-hose. if necessary change it
check swivef drive (SEV)
- T check diying-hose. oulpul gas-liquid-separatot
test Bubble-Sensor

Compan: o o 1w
Ay u3ua Lawomad uavasiad nfu {Pssmalwe) sia

s i i Fomror i i i it o s — S ———— check gas flows
HUsor check vefume flows, reagents
recording sleay lght valogs

HENRNESENESAEES

measurernent with 30 nglt
fropartment . g
LEEIGIMHE e

Stroot o Maintenanca warks Autosampler SerisiNe.. 701 73
fas 104 gpp 40 oMM BDIETHBAN 1BAEIUMAN P RELEE .

lubricate Ihe dosing-winding {Teflon-grease-spray}

clean the dosing cylinder, ¥ necessary exchange i
“p Code, CHY | s imwaneuas 10250

iubricale he winding system of the height drive vith some drops of of
H check 1he toothed belt
Uszinalng H cngek Ihe posiion of e mechanical stopper {haight: 13mm }
- : check the pump tale of mixing pump (<143 AS52, yp. 75/4208 AS52S. typ 108)
Phone ehegk the pump rate of washing o

Country

[RPR R | . S check the electrical hese tonnections for good contact

Fax i cheek the connectars of the magnetic vakes

BLESEAEE AN

chesk the dosing hose for buckling, f necessary exchange it




analytiltjena analytiljena

Y S [PV S

nominsl  |actual neminal actual
Davice paramoter valuo value Davice paramotar valug valug
sual check general fighlness Inside the bMercur ok. [l changed: [ Analytical parameters Fluoresconca coll
visual check Goldlraps ok: E lchangear O .
H Condilions.: max.canc.: 10pgh. PMT-vollage: ,.360.......v
wvisual check speclmometer H
Fluorescence call ok: changed: O Blank-solution
! ) v _ ) It = 0.0015
Absorptian cell, inct windaw ok changed: [ without enrichment / FBR 30 ngi, RSD<3%
lens ok Er ehanged: O Condillans.: max.conc.. 1.7pg/t PMT-vollage: . 338 ...V
Swivel drive {SEV} ox: @ lchanges: O Blank-sohution
check pump hoses ok: B ahanged, O nt > 0,008
check hoses and hose conneclors ok, |z changed: [ with enrichment / FBR 30 ng/L RSD <3 %
chetk and slean reattor ok: & changea: O Fok.- factor {Int, 7 Int, ) >35
chach drying hose output Gas-liquid-seperatar ok o changed: [ Analytical paramatess Absorplicn coli
chack bubble-sensos ok & lnotox: O Blank-sofution ‘ Ext. 2,00
Check gasflow . Ext > 00017 |Ex.0.0049
Argon P'E“‘i’jﬂ“ji‘{W T WEvabe | 185w wilhaut enrichment / #BR 100 ngiL. RSDI< 5% RS
10 Wkh o . Cemments
Vale 1 9168 HUmIn 0.163 NU/min -—
50 Hlh o1 N
Valve 2 0833 Humin 0.403 NL/min
SN o
Valve 3 0.08% HUmIn 0,340 NL/mIn
10N or
o "m}‘malue 4 0165 i | Ort0B NU/min
Chack Hyulcflow TOTITT T e T
Ikl ot A, T e
Acid timl 2.5 mimin
2.5mlimin .
Red -agent c1ml 2.5 mimin
10miimin .
Sample s2m 10 mifmin
Adventitious light - valuas ) fram file
100 ) ‘g
w e ‘0
300 ‘0 0 5 2 g / O . T
350 ) o o gt . At (S
- e P : T T Eignature Technidian ) 7 T Signature Customer’
00 3 Yy Signature Techaick ]
450 2 2
P A . 24 May 2023 24 May 2023
. o T T BT 0 Place, Date {DDIKMAYYYY) Place, Date (DDIMMAYYYY)
575 15 14
600 20 20

FOW IR e e
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l tl . Mercur
ana ywl S;lern,_a Rapon He CAWIRAASITMP2023\May\Pro, 032
5 Fadreteltawser Camsany
Progtam version 47100 Printed on 52412023 1246
e g Ha Recarding slasted an~ 5/24/2023  12:35 GMT-7.0
I IT OCperator PSUQTA
JRI=E3bHY -
- . Laboratory ALS-BKK
v B s 2om
Service Report Code: II_Hg085_2023
Cstemers podress T Cintooars Awt a ]
P ommiar paiomme s (i Gl Analytis leea frsteuments £Thailynd) b Remarks
fe% __vec Drondeana i Ao dngy _prepnosving, Food.water
oMl (o g [ 2aatytinsema Far East {Thatingivea
E-mad | Prere T Fex .
couNo  RBAG2EEFN, | User [ Berece frpnrss TN Moy | Date . Batf 85 14994 | Poum $1f Method parmmetars Hg
Inatrumens model Mavegy | Sorial Mo, K19 AGI | Sottware Vatsion No. 4477 1o oy )
01 Repar (78] B Waimtenonce (Ph; O fnstasason () Wamaty | O Appkcation (4%] O] Site PrepsP) O Visipviy Method Withaurt enrichmenl / FERl J0ng/l._PME4052023
Faull i ClaM = iy ra s doel res bt e gt P whoayn 7 (L2308 woiT) OO0 Erar Code Created on 5242023 Tme 1227
o s P Chad Yoo mp3  £1Thg /e dein) Program -
yir 7 Parameters Mercur Technique: Hg fluorescence
e o d:%"’g;:@ pit 3";;‘_ & Line 253.7 nm
~ Check at {é-’? Lamp type HgLP
ek .'OE Tovi Iniegr. made Peak height Integr time s
ol U
- Chack /{Lj\:w'fff]‘uu; fimh? = Inley PMT 3e0V
AZ lime H 53 Peak smoothing 8rs
Fegd vy Amlidiod puos Fhwerconce _call Delay § O0s :
Tt _F‘-n( o &mr [ —
v Woarking mode {wio enrich System cleaning Acld
FBR technique . an Wash time acd 10s
- = K-: 7: — 4] Pump speed . 3 Soaking time s
et Ponbog { Recowerenartin A Y, Sample lead lime 1035 Gas load lime 5 NLih
Reaclion time t0s
Waiting time AZ §s
Delay 0s
O Spars Pan {3 Inslrurnent Canfpurakan Purge lime? 285
bem Ny Hame Cuant by 1zt Price Purge lime2 5 Gas wash time2 10 HLfh
L Autosampler
z Autosampler ASH1SHF Tray lype 874139
:' Waoiking mode cenlinucus
5.
&.
(A
e Dilution -
Herewth the padesigaed eortim tha tme davoled Tale 7 Signalure ¢f Cuslamer | Date s Signatire of Sersy i Wk coreplatnds
tro wotk perofmad, e perfect functon of e deviza d v
#nd the reccipbdelivery ¢f the spoatad thare carla, 0 .1\- "
“Traveled baurs end hiomeles can only be entered |
.-::::: Teturn of 1he cenvice engineer ’ Beduia L O e
Servizes wre sutiect o tha Genara! Tarma and Conditons ef Analytik Jens AG whlth wi B4 460l &0 Tequatl

Mereur



QC parameters

512412023

1248 Page 244

Celibrallon function 1

Gi2412023 1246 Paga 344

5124/2023 12:44 Callbrattor (Pesk helght)
Qac type Caonc. check
QcC check samg. 1 e QC check samp 2 - Ints=k1+k2cone
Conc - Cone — k=0 000245 k2=0.00004% Recal. factor -
Errar limd Error limi - stope 0.00005 Intsfing/ly | R2-adjusted 10000
Rep. measurement off Reactlon flag + continue 58 1 00000 ngil.
QC std 1 no. 1(30.000 nafi.} QG std2n0 (30 000 nglL) tLower limif 0 ngil. Upper fimit 33.0ngit
QC std 1 fimit + 50.00% Qc std 2 limit + 5000% Detectian mit - Deler mit -
Qc st ast Nag + conlirue
Expect. blank abs 00100« 00700 Reaction flag + cantinug
QC pracision off [ eds] -
Reaction oif iHa ;
QC Recal factor oft 2537 nm
Callbzation settings SO0 b ok height”
Calib math Standard calib Calibr. unit ngil
No. standards t Conversion fac. 10006400 :
Type of standards -— Slandard prep Premixed E G oote H
Blank correct - é ‘
Recalib s a6 — 50005
Dutpul unit befl Conversion fac. 1000 s
Cakib stat Mean Meas cyclos 3 &
Elind cysles 1 00000
Steck sol. 1 o Slock sol 2 -y "
Stock sol. 3 - Stock sol. 4 — T T T
Type of cal curve linesr Intereept caleulated Conc [ngil. )
Weighted cal aff Gruibs stat. off
Check of cal cure 0 outhar test Meagurements and evenls {sorled by time)
™ Wahow errichment 7 FBR 30ngi,_PN 24052023 2412023 12735
Sample siatistics D Cone, ints BG 50 RASDR:  Int.type  Time
Stat made Mean Meas oyeles 2 2 cal-Zato 0030143 PkH 1237
Conlid ievel 95.47% Blind cycles H | 0000387 1238
Grybbs stal - 0000207 1240
Calibration standards Hg Gagrl 0000243 00001324 5313 1240
Cal-Std$ ooa1720 PkH 1242
Ho  Neme Saie Pas ot Ints 50 RSO 3 2313}2 li ::
T o =3 Fray YT YTy Ty 30.00ngL. 001720 009D00TER? 0459 1244
A QD0AZT4 O 001BIE 3872 Callbration Calibration function 01 1244
2 Cal-Sw {-) £ 39000 H 0001720 0.000007 0459
A Qo272 0000023 0107
ercur Mercur
512472023 12 46 Page 414 524/2023 14 Page 4
Paak plots Hy Wercur
ca 2 Report {ile: CAWIRAASITMPZOZ3\MayiPro_033
: Program version 47100 Printed on 52412023 1A 1
o000y Recording staned on 572412023 1327 GMT=:7 0
£ £ Operatar PSU OTA
H Laboralory ALS-BKK
e — Code #_Hg095_2023
0 2u 20
Tima [5] Tuma 5| Remarks
Food.waler
Hiethod parameters Hg
Method Enrichmenl / FER 30ngiL PM_24052023
Created on 42412023 Time 1336
Piogram -
Parameters Mercur Technique: Hy fluorescence
Line 2537 rm
Lamp Lypa Hg-LP
Integr mode Peak height Integr. time 40s
FMT 3z v
AZ lime 58 Peak smoothing 1241%
Delay 0s
Working mede Enr wio eload System clzamng off
FBR technigue oft Wash time acid s
Pump spead 3 Soaking tme 208
Sampie foad time 105 Gas load ime 13 NLh
Reaclion tima 103
Waiting lime AZ 1035 Gas AZ wait 10 NLih
Furge timet 30s
Purge time2 158 Gas wash ma2 i 5 NL/R
Parge time3 0
Heat timg colt 1 208 Cool time call.1 s
oreur M




OC parameters

512412022 14.01 Page 2/4

CC type Cenc. check I
QG check samp. ! - 1 QC check samp 2 —
Conc - Conc. -
Evror limit - Etror limit -
Rep. measurement off Reaction flag + conlinue
QC sid 1 ro 1{30 000 ngiL} 0OCstd.2 no. 130,000 ngl)
Q0 s1d.1 limit = 50.00% OC s1d.2 fimll = 5000%
QC st act fiag + conlinue
Expacl. blank abs, 00100+ 0.0500 Reactian flag + continue
QC greocision off
Reaction oft
Qac Recal factor oft
Calibration settings
Calib meth Standard calib Calibr. unit ngfl
No. slandards 1 Canversion fac 1000000
Type of standards - Standard prep Premixed
Brank correcl. -
Recalib. sld. no. —
Qulpirt unit HoiL Conversion fac.
Calib. slat Menn L Meas cycles
Blind cycles
Slock sol. — [ Stocksol. 2
Stock sol. 3 B | Stock scl. 4
Type of cal. curve lingar Intercep! icalculaled
weighled cal. all F Grubbs stat. ol
Check of cal. curve no outlier test :
Sample statistics
Stat mode Lalt Meas. cycles 1
Confid level 1954% Biind cycles i1
Grupbs stat P ;
Calibration standards Hg
Slate Conc.f
Mo Mome Pos naiL Inls &0 REDAS
t  Gal-Zero (2] #40.000 H. £.003700 0.000081 2182
A0 02537 0000153 0.607
2 CalSd1 (] ##% 30000 H: 4.01080 0.000253 2266
A Q05689 0002786 4138
Margur
5/2412023 14.01 Page 414
Peak plots Hy
o iR, Yaka0zs 13 4t i
; ' i
o 0005 o 0005 , 000E i
g0 Ny AN
oo0_fM o000 _f e o008 [ e
] 6T 40 ] T A0
Time [s} Time {s] Time [s]

Hercur

Calibration function 1

512412023

14:01 Page

5/24/2023 14:00 Callbraticn {Peak haight)

kT2

Ints=k1+k2"conc
k1=0.003700 k2=0.000230 Recal. fagtor -
Slopa 0.00023 Intsi{ng/L) Rz-adjusted ! 1.0000
560 1.00000 ngft. :
Lower lmit 0 ngiL Upger limit 133.0 ngil.
Detection {imit Deter. limit i
|
Hg;
00100 (9537 nm—i-
Peak heghl
00075
E-d
2
2 0.0050 )
=
0025
0cooo ) PO O S
6 1520 28 a0 a5
cone. fng/t ]
Measurements and events {sorled by time)
Hy Enrichment / FER 30ng/L PM_24052023 5242023 1337
1+ Cone. Ints BG sD RSO Int.type  Time
Cal-Zaro 0003782 PkH 341
0003666 1343
0.003840 1344
onglL " g 603Fin 0.000081090 21572 TH44
Cal-Btd1 G 605458 PkH 1348
0008343 1350
S— N oouees1 PR . . 13.52
30.00ngi 0 00891 G 6605836 ~ 6528 1352
Cal-8td1 [ PiH 1357
004074 1358
004076 1400
36.00nglt 0 51060 0000253 2386 1400
Callbration Calibration funclian 01 1400
Kercat
52412023 14:33 Page 1H
Mercur
Reporl file CAWINAASITMA2023\Way\Pro_024

Program version.

Qperator
Laboratory
Code

Remarks
Food,waler

47100 Printed on:
Racerding started on

FSU,0TA
ALS-BKK
bi_Hg085_2023

Mecthod parameters

52472023 14:33
5/2412022

Witheut enrichment / Abs /FBR 100ng/L_PM 24052023

1418

Integr time

Peak smoolhing

System cieaning
Wash time acid
Soaking lime
Gas Ioad ime

Methed
Crealed on 51242023 Time
Program -
Par Mercur T Hg absorption
Line 2537 nm
Lamg type ;Hg-LF‘
inlegr mode ; Peak height
PMT 225V
AZ time 38
Delay H 8s

] -
Working mode iwio enrich
FBR {echrique i o
Pump speed 4
Sample load time Bs
Reaclion lime 128
Whiling lime AZ i5s
Delay 105
Purge imei 508
Purge lime2 10s

Kercur

Gas wash time2

15s

10 NLm

14:19 GMT+7.0

Hp



Qec parameters

§12442023 1433

Page 244

Hg

Qc {ype Cone. check
QC check samp 1 — QC check samp 2 e
Conc - Cong. —
Ertor fimit —n Error fimit -
Rep measurement off Reaction flag + continuz
ac sd 1 no (10800 ngiL} QC std.2 no 1{100.00 ng/L}
GC std 1 limit + 5000% QC s1d 2 limil = 0.00%
QG std. act flag + conlinve
Expect blank abs G 0100 ¢ 0100 Reaction Hag + gonfinug
QC pracigipn off
Reaction off
QC Recal factor [ol]
Calikration setiings
Cakb math Standard ealib Calibr unit ngil
No standards 1 Conversion fac 1000000
Type of standards - Standard prep Premiced
Blank cafrect -
Recalib sld no. —
Quiput unit pail Cenversion fac 1000
Calib stat Mean Meas cycles 3
Blind cycles 1
Stock sol i - Stocksol 2 -
Stock sol 3 - Stock sol. 4 —
Type of cal curve linear Intereepl calculated
Weighted cat off Grubbs stat off
Check of cal curve o authar test
Sample slatistics
Stal. mode Mean + Meas cycles 2
Confid feval 9545 Blind cycles 1
Giubbs stat. ——
Callbratien standards
Ne Mame State Pos Cr;zc,; Aos 5D RSO/
1 CakZets [0} w000 H 4.000032 ©.000138 1485
A 0035526 0005208 1726
2 CakSwt -} #8 10000 H 0004404 6000116 LE86
A G DGI2E6 ooDIZTs 2062
Hercur
52412023 14 33 Fage 44
Peak plota

Cal-Zere 572470231422

» 00025
g
“

00000

¢

@
]
ES

50

Time {x]

Margar

Cabfedt 3724/2073 1420

o025 |}
i

FIY
0000, e

5 50
Tirme i8]

Hp

Calibration function 1
Ahs=x1+k2'conc

5i24/2023

14.33 Page 34

512412022 14:33 Calibration {Peak height)

k1=0 000932 k2=0 000038 Recal (facter
Slope O 00004 Absing/l) R2-adjusted 1.0000
s¢l 1 00004 ngh. Chiracl cons 122 411 {ngib 3141
Lower limit 0 ngik Upper limit 110 ngfe
Detection limil . Deter fimit
ooes |,
Hg
oos | #37om
Peak height
4 -~
0.083 -
&=
o :
5 - -
£ oo ;
ooat Z
1000 o
] 75 50 75 ol
Cone. Jng/t. ]
feasurements and events (sorted by time)
Hg Wingut enrichment / Abis / FBR 1G0ngiL_PM 24052023 2412023 1418
[I] Canc. Abs BG L] RSOF:  Int type Time
Cal-Zero 0001039 PEH 1422
0 0007v7s 1423
4000881 1425
tngiL 3 000932 L0017 14 28 14 25
Cal5td1 3 004528 FiH 14 28
Q004384 14 31
0004588 1433
i0tangi Q004494 GO0G11523 2G84 1433
Calibration Calibration funchen. G4 433
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