AIANUIN

TususeInNIsaauiguLASa9dlD



| =
mumaataslsfldlumsiiasisi / nesou

right solutions.
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Freqg. Calibrate

Sample Name Parameter Equipment Narme ID No. Calibrated Date Mext Cal
{Months}

Stack Carbon Monoxide Console Control Unit BKK_FS0556 13-Jul-23 13-Jan-24 6

Stack Carbon Monoxide Flue gas Analyzer RYG_FS0565 28-Dec-22 28-Dec-23 12

Stack Carbon Monoxide CO Analyzer RYG_ENQQ34 1-Sep-23 1-Sep-24 12

Stack Cxides of Nitrogen Console Control Unit BKK_F50556 13-Jul-23 13-Jan-24 6

Stack Oxides of Nitrogen Flue gas Analyzer RYG_FS0565 28-Dec-22 28-Dec-23 12

Stack Oxddes of Nitrogen Vacuum Gauge BKK_F50479 14-Feb-23 14-Aug-24 18

Stack Oxides of Nitrogen SPECTROPHOTOMETER RYG_EN0179 27-Sep-22 27-Sep-23 12

Stack Sulfur Dioxide Censele Control Unit 8KK_F50556 13-Jul-23 13-Jan-24 6

Stack Sulfur Dicxide Flue gas Analyzer RYG_FS0565 28-Dec-22 28-Dec-23 12

Stack Sulfur Dioxide Dry Gas BKK_F50563 13-Jul-23 13-Jan-24 6

Stack Total Suspended Particulate Console Control Unit BKK_F50556 13-Jul-23 13-Jan-24 6

Stack Total Suspended Particulate Flue gas Analyzer RYG_FS0565 28-Dec-22 28-Dec-23 12

Stack Total Suspended Particulate Cigital Balance RYG_ENOC03 1-Mar-23 1-Mar-24 12
Armbient Total Suspended Particulate High Volume RYG_FS0176 - - On site Calibration
Arnbient Total Suspended Particulate High Volume RYG_FS0179 On site Calibration
Ambilent Total Suspended Particulate High Volume RYG_FS0393 - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_F50174 - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_F50395 - - On site Calibration
Ambient Total Suspended Particulate Digital Balance RYG_EN00O1 1-Mar-23 1-Mar-24 12
Ambient Particulate Matter (PM-10) High Volume RYG_F50397 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_F50192 - - On site Calibration
Amnbient Particulate Matter (PM-10) High Volume RYG_F50185 On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_F50295 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_F50393 - - On site Calibration
Ambient Particulate Matter (PM-10) Digital Balance RYG_ENODO! 1-Mar-23 1-Mar-24 12
Ambient Nitrogen Dioxide NO, Analyzer RYG_F50461 1-Jul-23 1-Jan-24 6
Amblent Nitrogen Dioxide NC, Analyzer BKK_FS0735 1-Jul-23 1-Jan-24 6
Amblent Nitrogen Dioxide NG, Analyzer RYG_F50272 1-Jul-23 1-Jan-24 6
Ambfent Nitrogen Dioxide NQ, Analyzer RYG_F50535 1-Jul-23 1-Jan-24 [
Ambient Nitrogen Dioxide NO, Analyzer RYG_F50457 1-Jul-23 1-Jan-24 €
Ambient Sulfur Dioxide SO, Analyzer RYG_F50460 2-Jul-23 2-Jan-24 &
Ambient Sulfur Dioxide S0, Analyzer RYG_F50454 2-Jul-23 2-Jan-24 6
Ambient Sulfur Dioxide 50, Analyzer RYG_F50271 2-Jul-23 2-Jan-24 6
Ambient Sulfur Dioxide 50, Analyzer RYG_FS0534 2-Jul-23 2-Jan-24 6
Ambient Sulfur Dioxide SO, Analyzer RYG_F50456 2-Jul-23 2-Jan-24 6
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_F50411 10-Feb-23 10-Aug-24 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_F50545 21-Jul-23 21-Jan-25 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_F50143 5-Jan-23 5-Jul-24 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_F50609 18-Nov-22 18-May-24 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG F50414 10-Feb-23 10-Aug-24 18

Moise Leg 24 hrs Sound Calibrator RYG_F50496 17-Jan-23 17-Jan-24 12

Noise Leg 24 hrs Sound Level Meter RYG_F50020 13-Jan-23 13-Jan-24 12

Noise Leq 29 hrs Sound Calibrater RYG_F50213 26-Jan-23 26-Jan-21 12

Noise Leg 24 hrs Sound Level Meter RYG_F50026 25-Jan-23 25-Jan-24 12

Noise Noise Annoyance Sound Calibrator RYG_FS0213 26-Jan-23 26-Jan-24 i2

Noise Moise Annoyance Sound Level Meter RYG_FS0026 25-Jan-23 25-Jan-24 12

Noise Leq 8 hrs Sound Calibrator RYG_F50496 17-Jan-23 17-Jan-24 12

Noise Leq 8 hrs Sound Level Meter RYG_F50023 13-Jan-23 13-Jan-24 12

Noise Leqg B hrs Sound Level Meter RYG_F50024 16-Dec-22 16-Dec-23 12

Noise Leq 8 hrs Sound Level Meter RYG_F50029 20-Jun-23 20-Jun-24 12

Noise Leq 8 hrs Seund Calibrator RYG_FS0496 17-Jan-23 17-Jan-24 12

Moise Leq 8 hrs Sound Level Meter RYG_FS0017 3-Jan-23 3-Jan-24 12

Noise Leq 8 hrs Sound Level Meter RYG_FS0016 1-Sep-23 1-Sep-24 12

Noise Leq B hrs Sound Level Meter RYG_F5043% 19-Oct-23 19-Cct-24 i2

Heat Heat Stress Heat Stress Monitor RYG_FS0359 02-Feb-23 2-Feb-24 12

Heat Heat Stress Heat Stress Monitor RYG_F50521 24-Feb-23 24-Feb-24 12

alsglobal.com
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Freq. Calibrate
Sample Name Parameter Equipment Name 1D No, Calibrated Date Next Cal
{Months)
RayongLab  |pH at 25 °c pH meter RYG_ENQ183 27-Feb-23 27-Feb-24 12
Rayong Lab  |BOD 00 meter with Sensor RYG_ENQQ32 24-;ul-23 24-Jan-25 18
Raycng Laky  [BCD Incubator RYG_ENO154 29-May-23 29-Nov-24 18
Rayorg Lat:  |COD Spectrophotometer RYG_ENDO37 18-Sep-23 18-Mar-25 18
Rayong Lab | Total Suspended Solids Electronic Balance RYG_EN0002 1-Mar-23 1-Mar-24 12
Rayong Lab  [Total Suspended Solids Hot Air Oven RYG_EN001Q 20-Oct-22 20-Apr-24 18
Rayong Lab  [Total Dissolved Sclids 180°C Electrenic Balance RYG_EN00DZ 1-Mar-23 i-Mar-24 12
Rayong Lab  |Total Dissolved Solids 180°C Hot Air Oven RYG_ENQO10 20-Oct-22 20-Apr-24 18
Rayong Lab |l & Grease Electronic Balance RYG_ENQ002 1-Mar-23 1-Mar-24 12
Rayong Lab  |Cil & Grease Hot Air Oven RYG_ENOQ06 20-Oct-22 20-Apr-24 i8
Rayong Lab  |Qil & Grease Water Bath RYG_ENQ061 20-Oct-22 20-Apr-24 18
Rayong Lab  [Temperature Digital Thermometer RYG_FS0570 12-Apr-23 12-Apr-24 12

alsglobal.com



Pitot Tube Calibration Data

Pitol Tube [dentification Number : BKK_FS0550 Calibration Data : 13 Jul 23
Lab test duct Number | 258-1-13-01 Slandard Pitol ID BKK_F$0443
Cefibration Sheet No. : C-130723-BRK_FS0560 Cp Stendard 098
Type S Pitot Tube Coeffigient Data
Type s pitot Standard pitol lube | Type s pitot lube Cpis) €p{s)
fubse Lag A B (ﬁP, mm.H0} (AF. mm.H,0) LlegA LegB
Test 1 A 12.00 17.00 0.840 -
B 12.00 17.00 - 0840
Test 2 A 12.00 17.00 0840 -
B 12.00 1700 0.840
Tast 3 A 12.00 16.80 Q845 -
B 12.00 18.80 - 0.845
Tp 0842 0542
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Pitot Tube Calibration Data
FPitot Tube ldentification Numbar : BKK_F80561 Calibration [Jate . 13 Jul 23
Labtest duct Number ; 268-1-13-01 Standard Pitet D : BKK_F50441
Calibration Sheet No. : C-130723-BKK_FS0561 CpSundard 0.99
Type 5 Pitol Tube Coefficient Caia
Type s pitot Standard pitot tuba Type 5 pitat Wbe Cp(s) Cp (s}
tbeLeg AR | (AP, mmH,0) (AP, mm H,0) Leg A Leg B
Tast 1 A 1200 1700 0.840 .
B 1200 17.00 - 0.84D
Tost 2 A 1200 17.00 0.840 -
B 1200 17.00 - 0.840
Test 3 A 12.00 1680 0.8es -
B 12.00 16.80 - 0.845
Tp 0.842 0842

APl
sy = G ., -A.Dé“
s

= =
) CP{AJ Cp{gj] must BE <0.01

Z[CP fs) = G o 5|

Average deviation(A or B) =

:gahsr'?'

Coliorated by

must BE S 0.0¢
3

Nelbpn Taace

Phaisre hr

{ Mr, Sakul Phalsanphisut

Fhele Scientst (4)

(MENammapa bangwareowong)

Speclahisli1)

FORM B F0ori28 RVWSONNGL 5 RSUE DATE 30 dn 22

Calibeated by Approved by
{ Mr. Sakal{ Phalsanphisut ) (MrNamapol Jiergwareewong)
Fiesd Scientist (4) Specialist{1)
PR F onugs RSN NG, | ST BalE 30 dn 22
DIGITAL TEMPERATURE CALIBRATION DATA SHEET
Calibeation Dalo : 130l 22 Amblenl Temperature ('C} 29
Caiibvation sheot No. | C-100723-BKK_F50557 Relatva Humidity (%) o0
Digital Tomparaters D BKK_FS0857 Refarence Tamparature [0 BKK_F5114d
Sarlal Ne. : 1606045 Serial No.: 201000008013
Model : KC-572V Modal : Digicon-GG-¥T-HS
Nexl Catibrate ; 14 ag 24
it Eror
Locaton MPE Pasa/Tall
c “c ‘'c
Stack [ [l [ 5]
25 2 2 =3
50 23 2 =3
100 o -1 =]
150 128 -1 £
00 108 2 23
2350 248 -2 13
300 268 -2 23
500 00 2 23
Probe 100 2} -1 2
120 10 Gl 13
140 1 “ 13
Oven 100 100 [ 2
) 118 -1 4
340 ) - 41
Filtar 300 100 [] 1
120 320 [ 4
140 140 0 4
Exit L] [ 0 43
10 % -1 13
20 18 -z 23
Metwr [ L] 0 3
2% Fo) ] £
50 50 [ 1
AUX [ 8 o £
2% 23 -2 ]
50 o5 -2 =
MPE . {Maxmum of [ETYR. LIS nrised uan e
Saksil Flaismnphad NJJ:f" 1—3-‘-""’3—
Calibreted by : Approved by |

M. Sahsit Praisanphisid

Fiekd Scientsl (4)

MrNathapel Jiengwaieewong

Speclalisti

FORAM NO. FD6-021 REVISION NO.: 2 FSSUE DATE 9 Fab 23




ENTECH Calibration Certificate

— nepE
P hen Certificate No: G 550001

Date of issue: 03-Jan-23

PROBE NOZZLE DIAMETER

Snstrument descripion ¢ Flue gas Analyzer oy ?
CALIBRATION DATA SHEET ettt 1 e review ey .. frgemee
Instryment sefial e, 1 63115028 _4-—@
Calibration Datn 13Jul23 Nozzle SstiD. : BKK_F50562 ID na. or control ne. T RYG_FSOS65 APPROVED BY oo,
Calibration Sheal to, - C-130723-BKK_FS$0562 Verniar Calipar (D.: BKK_F$1123 Manutacturer ¢ Testo SE & Co, KGad a5 l1s 2
Prabe description H NEXT GAL. DATE ... h
Nozzle Diameter {em.} Hi-1a D+ 0, +Dy 13 Proba mods! F—
Nozzle (T H Probe serial HE
o b o 4o Bus Customer name ALS LABORATERY GROUP (THAILAND) CQLUTE,
1 0.300 0302 0.302 04ag2 0.3M Customer addredy 4 104 Phatthanakan 40, Pratthanakan Road, Khwaeng Phatthanakan,
Buangkok, 102
2 0480 0475 0480 0.005 0.478 Kbet S Luang, Banglok, 10250 Thallnd
Tatal poges of certificate : 3 Pages
3 0.625 0.630 0630 0.005 0.628 Roceiving no. : L-23001
4 0.755 0.750 0.755 0.005 0.758 Raculving date. P e
Parameter of 1 GasC i 2.498,10.04,21.02 %vol, Carbon Monosde 80,14,309.9, 1043 ppr,
s 0.975 0980 0.870 0810 0975 Nitri Oxidie 30.08,150.8,320L6 por, Suiphur Duwse S0.04,100.8,601.1 ppm)
1 1.082 1081 1.080 0.002 1.081
7 1.276 1275 1.270 0.005 1273 Condition of LUC. . Used
8 1410 1610 1810 o.co0 110 Ambient condition t A%of the Measurment ware caricd out the stablred [obotary
Temperature 123257
Hureidhity 155 % 15 HRH
Calibmatlon place . I 47 Yack 43, g, Laksi, Banguaok 10210
D, D,
réhars - Callbration procedure ho. ¢ WILCL-28C
0.0, =Tm e dl at
©-0: 0y b T Caibrabion Cevtificate expandie widertainty of moasurement 5 Scaied a5 e SR uncertainty of measurent
each other, each measured tha nearsst 0.02% mm. By MAnped by coverage [Xior k=2 i for 8 oMM (USTBUGN CMESSONACS (D 0 LOMYDge DROBOIY O J0prosr Oy 95 %,
Ao = Maximum dislance betwean any bwo diamalars, Tris corticate i Qopéed orily 10 ferm andier test Envramental condition,
Tovs Cubrahon Cestvicate may not be mporouce ofer I i A xTESE lth e permession of Ihe asag bporiy.
must be < 0100 mm. CAlbraticn oriiicans wiAGLL Signature dridf seaf not vatd,
b, =(0,+D,+Dys3 RS CHDANYT CIYBNICATE COCUENES &2 0O Ty 10 Il SIBElINTts, WV rewiIe mersLamment WCCordhgy 1 fhe
MEASLREMENT PLANE Inreratonsl Systeem of Ui (SE).
Dats of calibration v 78Dec?
Sahsit ”\";Y‘lhr‘f‘l’-n" ul:_fh lwzﬂw-‘f"}
Calibrated by - Approved by
{Me. Saksit Phalsanphisul) tMirNathapo! engwareewsng § ﬁ:/ é? m&
. FT
Fleld Scientst {4) Fleld Spaciahsi{1) Mr. Sedtave, Nueathong Mrs. Nonglutk Wongsetise
Calibratlan Techniclzn Technleat Managar
[,
FM-CL-0S-C Rew B Pagelafd I5zucd Date 16/02/16

Entech Industrial Solution Ce.L1d.
17121 SulNgarmaargwan 67 Yoek 48, Toowsongl ong. | sisl Rongaos 10710 THALAND Tel D-2778-8888 ol nhimstaninc oo
Tox 1D O105836035ED1  wawaontoch.enh

ENTECIH Calibration Certificate ENT&ECI Calibration Certificate 4

[ DEAETE Ve Pt
e Certificate No.; G 560001 Lt Certifiate No.: G 650001
Stangdard References (Tabe 1) Lallaration Results After Adjustment  (Tzble 3}
Standard Mean of Uncertainky
Standard Certificate No. Vendar Duse cate Paramerer of Standard Emror
Values uuc 14}
Uhagen(O)1MEKVl T T 4219721 Line 05025
Ceygen (02 ) 10.04 % vol CG-0183-21 Kimt 18-Ngw-20 02 (W) 245 2,47 0,028 0.20
Oeygen (02} 21.02 Vol CG-00ML-22 hmt 10-Fetr27 02 (Wvol) pliti] an 041 0.40
Carbon monguide [ QO } 80.14 ppm OG-0M0-22 N 14-Febr27 02 (Rvol) 21402 2100 0.07 0.80
Cerbon manaside [ QO ) 309.5 ppm 2803721 Unde 22-Jun23 €0 (ppm) B0.14 al 086 o
Carbon mongside { O ) 1003 ppm 583122 Unde 05-Aug-24 €0 (ppm) 99 3 1 &0
Nitri¢ Omide { NO ) 30.08 ppm C5-0089-22 NimL 13-Jun-24 €0 {ppm) 1003 101 1 1
Mitric Qxide { NO ) 150.9 ppm 2857421 Lingk 27-Jun23 KO (ppm) 30.08 30 -0.08 [N}
Mitric Quide { NO ) 320.6 ppm 2944/21 Lind 02-)u-23 NO (ppm) 1509 154 31 6.0
Sulphur Diosice ( 502 ) 50.04 ppm 320521 Linde pLRl ] NO (pom) 12086 z 14 12
Sulpiur Duoxlde { 502 ) 100.8 ppm 350722 L 0)-Now-24 502 {ppm) 50.04 49 14 60
Sulphur Dioxlde (502 ) 6011 ppm 3204021 Lmnae 20-d-2 502 {ppm) 108 101 02 60
502 {ppm) LU B 803 18 13
Measured room conditions
Tempetature : 232 "C Humidily : 564 SeRH Prassure : 0148 imbar Remark : 1 omolimol = § %ve, , 1 proomal = 1 ppm.
Callbration conditions
Gas Temperaiure : 23 'C Fowrme : GOO mifmin GAs pressure 1 10186 mbar
Results Before Adj (Takln 2} End of R‘.‘.pOI’t
Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc [£)]
02 (%vel) 2498 247 -0.023 2.2
02 (o) 10.09 9,53 011 040
Q2 (Hvel) 2102 210 Q.07 0.80
€0 {pam) B.14 a1 2.86 EN)
€0 {ppm) 3059 kL] 8.1 6.0
€0 (ppm) 1603 1038 35 1
KO (ppm) 30.08 i -2.08 BO
NO (ppm) 1500 13 =119 8.0
O (ppm} 3206 o 218 12
502 (pgm) 50.4 46 1.0 64
502 {ppm) 0.8 98 =28 &0
502 {ppm) 0L 593 -B.1 13
FMACLD.C Reu g Fogedela fsuct Date 26/02/16 FMACLS.C Tevs Pagodof3 tssucd Dote 20026
Entech Indsstrial Solution Ca.ltd Entech Industrial Solution Ca. td
17321 S Mo wnsogmnt 47 Yaok 48. Tooowsonzhone, Lias Pangach 10710 THALAND Tl -5 F70-8688 Galtratkasilmmecheadh 17 421 5ol Nenttrgronn £7 Yavi 48, Toongrongheon 8. 1 aked, Bangkek 10710 THALANTD T 0-2779 BEEA Gor Ay gt 100 1

Tax D G10BHALVALEA1  wivvontesheaih Tox 1D D108536025501  waww.eniechcath



MHLYL PRINT CALIBRATION REPORT

ICUSTOMER MAME : ALS Laboratory Group {Thailandg) Co.Lid,

[EQUIPMENT NAME : CQ Analyzer

MANUFACTURER : Teledyne - AP| MODEL : T200 [SERIAL NO : 1215

ISTANDARD GAS CONCENTRATION {PPM} : 8029 CERTIFIED DATE : GC739972

CYLINDER PRESSURE (psig) : 820 CERTIFIED DATE : Nov 05 2020

CERTIFIED BY : AIRGAS SPECIALTY GASES EXPIRED DATE : Nov .05, 2028

GALIBBATION RESULTS
CALIBRATION RESULTS
POINT ND
EAL PRI | ATUAL €O PPV | ERRORCO PP | % ERRom £
ZTRO 0.000 0443 0.140 -
1 40.060 £0.040 1620 050
2 100.000 99.203 0687 -0.697
/Y )( T 3 189200 157,378 1822 0815
: Naeiz
REVIEW BY ... [ o | aseas 1,969 0992
PROVED BY ... 3 808900 810759 889 5.235
AVERAGE (%) D577
HEXT CAL. DATE .
806.0 —4— ACTUAL CO (FPAIY
8000 e e e Y EL00MA AT
R* = 0.89596 L (ACTUAL £Q
[ -Y, O S S I .
——Lieanr (ACTUAL CO
ToomTT T T PPH

Reeding Cocowntration (FPM)
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i
|
|
i
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i
! |
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v
I

|
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CALIBRATED BY  puuneit manwnding IDATE ¢ 7566

Faamsfaynvsiunalmfiuby : o cding Tardnd - c-015-8967 . )
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CALIBRATION LABORATORY CO. LTD.

24041 54,55 Soi Prasen Maewhil 25 Yaeh 4, Prasert Manuwl RY , Ladphrac, Bahghok 10230

Tel. 02-576-0353-1 Fax 02676 2672 wwa to Lioralyn soor  E-ral saciortieniiy.cm

CLC
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awopiEe wrare

REPORT OF CALIBRATION
FOR
NOMENCLATURE i VACUUM GAUGE
MANUFACTURER DWYER
MODEL / TYPE DPGADD

SERIAL NO.
DATE OF CALIERATION

i DVGU6|BKK_FS0479]

H 14 Februury 2023

ENVIRONMENT CONIDMTIONS ;

Tempersture = (3% 2)%C

PROCEDURE USED :

Relath e Humidity + (852 102 %R0

This insrunsent was calibrated under pracedure No, CLOC-CPRP-OS according 1o BRD-R 6-1 2= calibzation guidelines.

The calibraion was paife d by dircet

with Decunient Process Calibrator and Pressure Module:

which maintaiced by the Calibration Luberatary Co., Lid.

REFERENCE STANDARD USED ;

Document Process Colibrator, Fluke hadel 744 SN, 9226007 with Pressure Module Mode) To0PV4 S 1929sdul.

TRACEABILITY :

The meusutenienils ure ineeable tu Imemational Sysiem of Units (S, through National lnstitie of Meaolugy (Thailand)

Cenificate No. MP-0195-22, Duc Daic 1B November 2023,

UNCERTAINTY

The reponcd uncerainty is bused on a standand uncertainty mukiphicd by coverage factor of &+ 1. Jthas been cvalusted

accurding to the "Culibrition of Pressure Guuges (DKE-R 611" which prevides o level of confideace spproainiately 55%

Certlficalr No. Q21016390

Fa-g11-4m1-12

page2ef 3

CALIBRATION LABORATORY Co.,LTD.

210-11,14.55 Sov Pravert danukl) 20 Yaek 4, Priser Manuil Ro.. Ladpivoo, Barglok 12210

T O2ATA0NSNE Fax 02-578-2672  wwa ta-bal yoam  Eval i

CLE, '

FOR —
NOMENCLATURE VACUUM GAUGE |
MANUFACTURER  :  DWYER ; :
MODEL ! TYPE : DPGA-O fo
SERIAL NO. C OVGOSBKE_FSMTS] -
CLID.ND. 212300278
JOBCONTROL NO.  : 230211016300

CUSTOMER ALS LABORATORY GROUP {THAILAND) CO., LTD.
14 FIIATTHANAKAK 40, PHATTHANAKAN RD.,
KHWAENG PHATTHARAKAN, KBET SUAN LUANG, BANCKOK 10280, THAILAND

DATE OF RECESVED : 11 February 2023 DATE OF ISSUED ¢ 16 Fehruary 2023

Reporl of ralibeation sereemiag must nol be taken I part. Fycept costpleic, Wiibout the apprsitof the Callbration Labarutory Co. L.

Calibeated By ; Sittipong Pimdee

Calibration Engineer

h=

Approved By @ Mongkol Yoiscontom

Autherized Signatory
16 February 2023

lon Cerilficeie documents the iracesbiflty 1o antional standards, which eralize the unlis of mevsureniret atcordiug

te the ticruadlon:

Sysiemof Usln {51}

Certificalc No. Q23016390

F3-011-04/00-12 page Lol 3 ELE
[
-N!culil:u:lo;

CALIBRATION LABORATORY (0. LTD.

2r10-11.74,55 B¢ Pracert hlanu~z 2§ Yaek . Frasen Mamube Rd , Lacptrao, Banghok 10230 l

Tel 0257500504 far CRET8-2C72  wawcd-sdvany T Ewy wif nvayan

CLC

Avredited

s e
CONDITION OF CALEBRATION I''EM : GOOD
MEASUREMENT RESULTS : { X } withow! adjustiment { ) adjustnient
The BUC wis cxervised by applying @ known pressure from its rer o full scale | tines. Then 2 series of known

gauge pressure were appled. The STI reading were rreorded and the means value were reported in the table below,

CALIBRATION DATA
CORRECTLION OF PRESSURE
STD Reading Cinlig ¥ Cortection (inllg )
DUC Test puint it )
Up Bown up Down
1o 0.000 0.000 0.000 0.400
-10.00 G045 -2.986 015 ~0.014
-20.00 -19479 -19.981 +.021 +0.019
‘2 -259% -15417 00X Anmi
-27.00 ~2047 -26974 +0.027 +0.026
et} =279 =118 +0.02% +0.02%

Uncertainty of measuremnent = 8007 inllg
Transmitting Muid : Air.

Nete. The Seope uf Accredited ANAR Certificate No. ACDM-2514 Yersion Q0% Page 36 of 8

This repord s +alid For the alove staled insiruments enly.

w48 End of Certilenic beft
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Q= DKSH

sy
Sy, . . .
Certificate of Calibration
T s
sy
Equipment SPEGTROPHOTOMETER Corifficate Ho.: COBZ485
Model: DR300 lasued Daw: I Seplemba 2022
Serlal No. (of ID): 2021781 (RYG_EN017D) Job No.: KEPRZ212225
Manuteciures; HACH Page: o)
Concition: I Congdition
=T ALS Laborstory Group {Thalland) Co..Lt%.
16110 Moo 5 T, Mesnam Khu, REview gy .2V .
A Pluakd , Rayong 24440, Thallard * °
teng, Rayong 21 APPROVEDBY ., 3%
Endmonment Condiion:  Tempsrature 228 °C + | nascae 2705127
Humidity 65 %RH  x T IR TRRRT———
Calbraficn Piscs: ALS Laboralory Group (Fhailand) Co. Lid. {Reyong Branch) ( Wet Chamistry )
61810 Moo & T.Masnam Khu,
A Fluukdasng, Rayong 21140, Thalland.
Calbration By Mr, Chatuphon Fokhong
Calbration Dets: Z7 September 2022
Trin Marthod Lmed; 17 housse method, CAL-W1-24, base on ASTHL E 27508 and ABTM E 387-04
Trocesbiky: This cartificats is racesble to tha CRM makitained by Netional Iratiute of Standards aind

Tachnoky (NIST) through Stama Scientfic Limid,
Tha standend for Wavelsngth Certficala No, 91418 and 91435
The standard for Photometric Cartificats No. 1441
The siandand for Biray light Cantifzate No. 101040

AV

(Mr. Thalemgkee! Poungngem)

(Mr. Chatufhon Fothong)

Patson In charge Authotong slgraiory
This Sathonn fs lesond e unils of. moparsiag 1o e Syvtam of Uniky (811 h of w
rwtonal slandend of Dt McDvioed hetianal Menden ebaruone, °
T ncerienty y [ fram the sudan multiphed by $w Covrmge faier 23 0
it n vl of confidunca of wppwimilaty 3635, M s dekartined In wocordance with 1 et K Erproesion of Uncarsily i

frury b affacied by The et by K0 the Barma Lk, cufbvaind &7 sempled. Trd o shall nol be
faproduced extegt In kil wiPout approval of DKSH Tachasiogy Limhed,
R imatars pa o 0
DSH Toariopy Liriied

AN U I e L Dt T H0A
SRR Sumnreet Fisad, Sangched, Phrakiancng, Ranghor S0

Deflvering Growth - In Asla and Beyend. CALFN-COM-13: 20 Jul 202

&z DKSH

Certificate Mo.: CO6220465 Fagedol 3

Calfloraiion Resulis:
Whout Adjuetment
Btowy Bght *
Standard: as-off LRIC: Wavelangth (nm) UUCE Trarmemisslon [%T) Abeorbance [ A)
IN 051 pm a2 41 1,387

* Catlbruiion Marked * Kol TIH Accradited " n this CaitHicats have basn Included o complatnan,

Tha End of Certtficata
Win Mamairy el 47
DFRH Tamberpiogy Limind o
Tron 100 2 P o i el o Pt s A ekt

Dellvering Growth - In Asla and Beyend, CALFM-COG-13: 20 T 20377

&= DKSH

Cerifficala No.: COB220486 Page2of 3

Caibration Resulis:
Without Ajusimant
woy (nm), The of Bl B nm and UUC =t 6 nm
Standiand Wavelangth Unk Undar Callbreion Cormeotion Unosinty
#1040 410 040 050
%00 534 100 0se
538,00 638 0.00 058
e . a8 038 088
207.04 807 0.4 050
Photemirio Accurscy (Absorbance)
Wirvelangth Siandend Lo Uncher € Cofwation Uncarieinty
0.0000 0.000 0,0000 0.0045
06605 0582 00015 0.0043
430 nm
0.73M o5 00018 0.0045
1,053 1.054 £,0008 0.0045
0.0000 0.000 0.0000 0.0045
05503 0.550 0.0003 0.0045
443 nm 01 ore 00001 o.0045
10312 1,031 0.0002 0.0048
0.0000 0.000 0.0000 0.0046
03024 0.505 0.0028 0045
4B5 nm
00850 0671 0.00%7 0.0045
00804 0684 -0.003 0.0045
0.0000 0.000 0.0000 0.0045
05188 0519 2.0022 0.0045
83 mm 08003 0.691 20007 00048
0,904 0.097 0.0018 0.0048
0,0000 0.000 0.0000 0.0045
06526 6859 0.0008 00045
#e0 nm 07T 0717 0.0005 0.0045
10801 .03 0.0001 00045
0.0000 0,000 ©.0000 00045
0.6367 0538 ©.0013 00045
£33 nm 0.8647 0.888 0,000 0.0046
o .58 0.0007 0.0045
Bt

A1 Bt RO BARGXIL, Py, Bangack, 120
Phora: i M TOD L Wabshe

Delkering Growth - In Asla and Beyond, CALFN-CO6- 1% 20 Jul 2022

&% DKSH
unmedorAnmiatasinliounaen

Rl KSPRE212225

wfimnloufis SPECTROPHOTOMETER 1 DRIIO wnumtinbo: 2021761

w1y (1) RTINTY ()

2T Sep 2022 Tummnrisiln 27 Sep 2022 HINUIMY

Unk | Lddek del [ laine

Ganersf

® o 1. mwsuysnunio = =}

B D 2 mrwssnn ( odieini, moleuonoton @ =]

7] [a] 3 o On — ifin S (On-Of Swicth) =2 =]

o) u] 4 shunn (ceypad) B | o

2 a 5. vie {Display, Screen Contrast) =2 =]
Speciupholomelsr

o =] 8. wsoiulrbd (Batisry Backup) »= 2.5 VDC =] [a]

o u] 7. mwpuonmruyieki (Wavelangth Cone) | 5 o

B O 8. wrwurnhi (Wavelsngih Chack) 7] 0 | seriksorenm

=] o 9wl (Y < 3,000 hour) =] [a]

o) o 10, WA (Visible < 5,000 how) r] n

o |'o 11, Feriminukid (Crxsl Module) [u] [ul
P Mater and Conducivily Meler

[m] ] 12, Duleilvan ( Elacirods and Connection Cabie } o jm]

|m] [m] 13, whusneniolu Elsctmde (Level KCI ) [w] o

[} o 14, shilwfuilmu Ewctrode {Dust Protsction Hosd) [u] (=}

[m] [m] 16, fubilaTnin (Stand) [u] [m]
Turvdimeler

O_1 O | 16 mevcnufdam to Sample) o | o

[} % 17, sekunmaRoer T ronah (= 2.5 Tihu 3.0) o o
Aviowalic ielor

n u] 18. i Platon Burelies fm) |m]

[m] a] 19.  Funchion Rinsing and Dosling [m] [m]

n D 20.  RnvamouRLRsainanlsnoy c o

enhwsouusls :
Mr. Chatuphon Folthong
Service Enginesr
mwh’ﬂ Ha

Deltvering Growth - In Asla and Beyond, CAL-FM-ATY: 20 Jul 2022



DRY GAS METER CALIBRATION TEST REPORT

Calibration of Date 1323 Barometric Pressure {mm.Hg ) : 751
Next Calibration Date 13-Jan-24 Relative Humnidity (%) BO.G
Temperature ('C ) 200
Cry Gas Metor Dala. Baferance ry Gas Meter Dala
Calibration sheet No. : C-DOMMYY-BKK_F50563 Reference Dry Gas Meter D ©  BKK_FS0629
Dry Gas Meter ID BKK_FS0563 Serial No. : 1607009
Serial No. 1606011 Correctien Faclor {Y) H 1.0000
Model No, NC-62-CV Hext Calibration Date 9 Dec 23
Dvy Gas Melet
Ruelérence Dry Gas Meter Caliradon Dy Gas Melar
Comestion
i Liters) ™ Vm (Uters) n T ooy T Factor
Finat Iniial Total e Final gl | Tewl | () (e ey )
2000 0.00 2000 EL) 04 o000 044 no 300 300 09855
30.00 0.00 2000 ) 3050 0.00 3050 a0 300 278 08707
60.00 000 60.00 320 6022 .00 602 Nno g e 0.3800
64,00 000 60.00 330 60.22 0.0a 0.2 20 320 e 09768
2000 0.00 .00 340 90.55 0.00 9065 %0 350 P [ &:1ak)
52.00 000 §0.00 350 9055 000 90.55 a0 8.0 210 09581
g 09752

Y = Refio of ttading of referente diy gas mster 10 Oy Qi meter | misrance br indivdual + 0 05 fom average.

_/,{ e F e
-

Caliorate by ! Approved by |

ke v S

ML pakedn st ss ] {Mr.Natmapol Jiengwareswong}

Fleld Sclentist 2y Frald Speciallal (1}

FORM NG F 08-028 REVISION NO.. % ISSUE DATE: 30 622

RYG_EN0003

Sartorlug (Thailand) Co., Ltd.

128 Rarma § Road, Huapowaig, Hulwa g, Banghok 10310

&4 SARTORILS

[f Y
Cerfiricate

Tol +86 2643 3015, o-mall Boovico thadand Guaritrive.com
NSC-TINTIS 17023
CALPRATRIN 0416

of Calibrati

APPRCVED LY ..o

NEXT AL Date D1 [_O‘b,a-lr

DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Callbration Dats © ALFITE ] Amblert Temperature {'C) 0
Calibinban sheat Np. : (-130123-BKK, F50563 Relatve Humidity (%) : L
Digital Temparstura ID:  BKK_FS0383 Refersnce Temperature 1D BKK_F§11aa
SarialNo. : 1600011 Setial No. : 201000006043
Mods! : XC-825¥ Modal Digicon-CC-VTHS
Neal Calbrate : 14 Avg 24
Loeston Referorce TempornturelDigital Tomparatura Enar MPE Pasa/Eail
b C k]
Stack ] [ [ 3 Pass
25 25 0 23 Pass
50 50 9 23 Pais
100 100 [ o] [T
150 150 [ 23 Parn
200 200 [ 2 Pau
25 250 [ Fr Paws
200 300 [ o] Pass
506 500 o ] Pass
Prober 100 120 [ 2 Pasa
120 120 0 22 [
140 1490 0 3 Pase
Oven 100 - . 13 -
120 - 3 -
140 - - 3 -
Filtar 100 100 [ 23 Pan
120 120 [ 2 [
140 140 g 1 [
Exit o 0 o 3 Pass
10 10 ] £ Pans
20 20 [ 9 Pans
Matar [ [} o =2 Pany
25 25 ) = Pans
50 50 o £ Paws
AUX ) [ 9 1 Pass
25 24 1 £ Pass
50 51 1 21 Pave
MPE : (Maxi insible srror of o nfuoule
/,f. At ehropan. W" l‘“‘?"‘"‘"’"}
Calibraled by Epproved by |

M, ARAKOI Swash MrNathapol Jiengwareewong

Fleld Seientist (21 Specialist i)

FORM NQ. FO8-027 REVISION NG 2 ISSUE DATE 9 Feb 25

Sartorius (Thailand} Co,, Ltd.
126 Rpmp § Foad, Hyulyowang, Huaykwang, Haaghon 10310
Tel +80 2043 83018 Fax +B8 2843 0387, momal sernce fhalipng G ariodus Gom

=

EARTORILS
Cerin J”t”’C]LF’a‘ of Calibration

Model Number:  MSE2245-100-0U . Certificate No. : 23BCI15
Descriplion | Analylical Balance lssued Date:  Friday, March 03, 2023 _

Model Number:  MSE2245-100-DU Carlificale No.: 23BCIG1E s e3170555 ot
T arial Number: D) eference No. . 204833
Dascription : Analytical Balance Issued Dala:  Fridey, March 03, 2023 S N
- T h 1D No.: RYG_ENC003
Serial Numbar : 0031708552 . Reference No. . 204833 = T T
Manufacturer Sartorius Page No. © 20l2
1D No. : RYG_ENODD3 -
Manufaclurer:  Sartorius Fage No. : 102 Calibration Results : Wlthout Adjustment
Customer Nams : ALS Lebaratery Group (Thailend) Co.,Ltd. (Rayong Branchy Repeatability Eceentricity (Qff-center loading error)
618710 Moo 5 T.Maenam Khu, A Pluak Daeng, Reyeng 21140, Thailand. ™ s tha 326ty of & v douty [ Tie O e KA @1t i By TV Dt It
under conalant fear condirons when the SAMe Joad wiln 8 messuemen] 3e0es A plsced  |rowdont of the ond I3 143 or 14 &f mansmim cagatrly placedin the.
itect, the the The auediz oheop and betn =ach of four acdiional
Caliprated Place : ALS Labaratory Group {Thailand) Co., Ltd.(Balance Room) | ::::u r::v.-.rm:;:ﬂoﬁ::;:r:w Fame mino o 1:::4»«: e sctor o h vy R7E
.| Pluak D 2 .
91610 Wea 5 T.Masna ek oen - Namioal Valua - {Low Load) 26,0089 2020000 Inominalvalee: 100
Calibreted By:  Mr.Chonchai nthana Calbration W 9 20.00m | 2E0.UBDO | Telzrance 2.0004 g
S Lo 200 0001
Calibration Dale : Wednesday, March 01, 2023 Procedure Mo. : This calibmtion was conducted by Tolerance 20,00 o oo
Using In-house calibration proczdure number (WI-003) 000 g Jfo.oome o HbE Difference
sen i proczdurs 20,0000 200.0003 1 _
14 2019 : ’
A - Mominal Value : (High Loagy | 200002 | 2no.000t 2, g.tea
Melriogical dala : Ambienis Conditians: 200 g |_28.0000 200.004% 3 o.wodd
Copacity: 230 g Readabiity:  0.0001 o Temperalure: 230°C & 50°C Tolerance =0.0000 29¢.0000 ; : 4 o.ccoo
i ool g 20,0000 276,000 T 5 .con
Humidity : _ BEO%RH +  10.0%AH [ 230,001 e
Reasons far catibralion Pressure _ E e R -
- - | 208
[Jdew instataoon [ Sevvice / Repaved (5] Recatbronony Mameeanc: Ecvipmant Condition: (21603 Opaeate 0 Far Standerd Deviation 2.00004 0.00305
Lineari
Measurement Method UKAS Publication Ref :Lab 14 m_mﬂm T of g syt g o st
The measuremenl uncertainty stated is Lhe expendad uncenainty which is obtained from the standand ungerainty mulupl:ed by the 4 *
coverage factor (k=2 o provida a leval of canfidenca of approdmalety 95% 1t Is datermined in accordance with the Guide lo Telerance 0.0002 g
Exptassion ol Uncerialnty in Measurement (GUM) The s the y to Natonal . which o — e —— — - . s —— - s
realise the unil of measuremenl according 1o the Inlatnatonal Standard Evslem of Umls {51}, Report of Tolarance came form st of Nominal Value Canvenlional Mass VG‘JE UISDTERU Value Deviation Uncertainty
Sarerius Melrological Specifications. © . (9) _ - ‘;’i _
B 0.0303 0.90013
Traceability: : BENEEE 0.00013
: §.1000 RNTEEN
Modal Humber Description Traceability -Catificata Ho. Due Date . o 55068 © p.o30:
YCS011-522.00  Sarlorius woight sat Imyp - 50005 E2.¥CS0N-52200  SPC-RT ~  C02212%65 _14-Sep-2023 1,0090 " p.0C0
WHE-3828D  HumidtySaromelonTemp Ligon NHB-28250  DHSH 19220444 . 5-80p-2023, i 50000 o :n
[ = . . 10.6500 Do
i 70,0090 20.0000 Poa,
50,0000 ’ 50.6000 B
This enrtificals relat and apply WS equipment only, 100,000 100 ‘0000 A © o,
This :!I‘!Iﬂc:l?emay natbe repmdu(lled a.marman Ip [T} n)fcgpl with ' YT T P znn oom - 679551 N
the prior written approval of the Vorification Operation Divisian ( : n LY — e DT . - :
Sarionus (Thailand) Co., Lid. Znd of Re
SOP FM 53 03 Febnany 2022 Wit chonchal Intrhana(Technical Managar SOP FM32 03 Fabruary 2022




High Volume Alr Sampler Calibration Worksheet

Amata B Grimm Power (Rayong) 2

Project Site : Limlted Baromelrie Pressure [mm Hg) + 758
trmnadnatagunmatuRaTy
Calibrate Locatlon : 03 T "Q: 2B
Callbrate Date : 18-Sep-23 High ¥olume 1D ¢ RYG_FS0176
b Nox C-180923-AYG FE0LY6 Righ Voluma Model : TE-3170D
Callbrator1D: RYG_F§0205 High Volume SN : 4802
Calibrator Model : TE-50284 Calibrator Slope : 150745
Calibrator 5/N : 1166 Calibrator Intercept = -0.02043
TestNo, Delta,0 Qo 1z Chart Linear Regression
Inch [m®fmin} (CFM])
1 20 09525 40 [Slope: 351875
2 28 L1233 48 intercept: 65004
3 34 12357 so Larrelatien Coefflcient : 0.9999
4+ 44 14030 56
5 52 15234 &0
HECFM)
654
= 55.188x « 6.5004
00
00 [X] 10 15 0
Qstd [m3/min)
Pt TR ER
Callbrated hy Approved by :

Project Site :

[ Mr.Nontchai Uppathamp )
Field Sc1entist(1)

{Mr. Hoppong Junmripan)
Enviro Field Coordinator Sclentist (3)

FORMNO:F06-073 REVISION NO:. ISSVEDATE: 14/03/16

High ¥elume Air Sampler Callbration Worksheet

Amaw B.Erimm Power [Rayong) 2
Limired

Barametric Pressure (mm Hy) : 758

|

Callbrate Location : Wanhuitandn Temperature (‘C):
Calibrate Date : 1B-5ep-23 High Volume ID : RYG_F50393
Calibrationsheet Nou C-1D0923.RYG,F50393 HIgh Volume Madel : TE5170B
Calibrator ID: RYE FS0205 High Volume 5/N ; 5682
Catibratar Modsl : TE-50284 Calibrator Slape : 150965
Callbrator $/N: 1166 Calibrator Intercept: 062043
TestNu, Delta 1,0 Quut 1:Chast Linear Regression
(inch] (= min) (CFM)
3 20 09525 A |stope: 444745
2 26 10832 4 Jintercept: 21328
3 3t 11620 50| Correlation Coefficient: 09992
4 38 13052 56
5 44 14030 60
1{CFM}
654
!
l v o 44.475x -2.1379
H
|
g
0.0 0.5 10 is
Qstd {m3/min]
Fb% : < é -;__,—
by Approved by :

( Mr Nentachai Uppathamp )
Ficld Scientist(1)

(Mz. Noppeng Junmanupat)
Enviro Fleld Coardinator Sclentist (3]

FOAM NO: FO4-073 REVISION NO.t - ISSU'E DATE: 14703716

High Volume Alr Sampler Callbration Worksheet

Amata 8 Grimm Power (Rayong) 2

Projea Slte: Limlted Baramelric Pressure (mm Hg) 1 758
Calibrate Location : TiaSuudugtny Temperature [*0) : 28
Calibrate Date: 18-Sep-23 High VolumetD : RYG FS0179
G Nog C-180923-RYG F50179 High Volume Model : TE-5170D
Calibrator ID: RYC F50205 High Volume §/N - 4805
Calibrator Model : TE-5028A Calibrator Slope ¢ 1.50765
Calibrator §/N: 1186 Calibrator Intercepr § -0.02043
Text No. Delta B0 Qua 1:Chart Linear Regrassion
(0] i) (CFM)
1 20 0.9525 40 |stape: 48.7361
H 26 46 p 65228
3 30 ¢ Correlatlon Cosficient: 09550
4 16 56
H 42 &0
1gFm)
654
¥ =48.746K -6.5228
4]
00 05 10 15
Gatd [m3/min)
A 22 = i
Callbrated by % Approved by:
( Mr.Nontachai Uppathamp } [Mr. Noppong Juatarupan)
Field Scientist{1) Enviro Ficld Coordinator Scientist [3)
FORM NO. FOG-073 REVISION NO.- (SSUE DATE: 14/03/16
High Volume Alr Sampler Callbratlen Worksheet
Amata BGrimm Power [Rayong) 2
Project Slte Limited Barometcie Presaure (mm Hg) 258
Callbrate Lacatlon Tsafoukiunmenut Temperature (*C): 28
Callbrate Date : 16-8ep-23 HighVolumalD ¢ RYG,F50174
CalibrationSheet No.: £-180923-RVG FS0174 High Volume Model £ TE-2170D
Callbrator 1D: RYG.F50205 High Volume S/N: 4800
Callbrator Mode} ; TE-G028A Calibrator Slope 1.50765
Calibrator §/N: 1168 Calibrator Intercept : -0.02043
TestMa, Delta a0 Qe 1: Chart Linear Regression
[inck) fm*fmin) (CFH)
! bl 05980 40 {slope: 459246
2 28 11233 46 | intercept: 53679
3 32 1199 so Cozrelation Coefficlent : 09992
4 40 13386 56
5 46 14340 &0
1{eem)
5.4
¥ =45.925x - 5.5679
o0
oo oS 10 15 20
CQatd [m3fmin)
f’!/o\rv# - - é ;_,’
Calibraced by Approved by !
[ Mz.Nentzchai Uppathamp ) {Mr. Noppong Juntarupan)

Picld Scientist(1) Enviro Flzld Coordinator Selentist (3)

FORM 10.F 06-073 REVISIINNO:. JSSUE DATE: 14/03/18



High Volume Alr Sampler Calihration Worksheet

Aman B.Grimm Power (Rayong) 2

Project Slte : Limited Barometric Pressure (mm H) : 758
Calibrate Locatlen ¢ Yooy [auaur) Temperature {*C) : 28
Calibrate Dare: 18-8¢p-23 High Volume D : RYC F30395
LalibrationSheet Nos £-1B0923-RYG F50395 High Volume Model : TE-5170D
Callbracor D RYG_F50205 High Volume S/N: 5652
Callbrator Model = TE-5028A Calibrator Slopa : 1.50765
Calibrator 5/N: 1166 Calibrator lntercept: -D02H3
Test o, Deltaty0 Dt 11 Chart Linear Regression
(inck) [rn®fenin) [(c9]
1 22 09980 4 |siope: 402064
2 0 11620 4 [intercept: 07274
3 36 12710 e Correlation Coeflicient: 09985
4 44 14030 56
5 5.0 14942 60
1{CFM)
654
]
i
<
! ¥ = 20.396x - 0.7274
!
i
i
!
[ .
oo L3 Lo 15 20
Qstd {m3/min}
f’&&,na(— - e é ;'_,
Calibrated by Approved byt

{ Mr.Nontachai Yppathamp )

Fleld Scientist[1)

Sartorius (Thailand) Co., Ltd,

120 Rama § Road, Hutphwang, Husyiwang, Danglk 10310

Tel. +28 2042 BI01-4 Fiur 458 J43-8347, £-mait 3arrice Iha tand Sharioriua com

[Mr. Noppong Juatarupan)
Envire Field Coordinator Scientist [3]

FORMNO: FOE-073 REVISION NO. -

SARTORILS

/r\‘, .WH.?J o,/‘ Y
\C@f LK 1CCITE of Calibration

Model Number:  LA130S-F ——
Descriplion : Analylical Balance
Serial Numbar 1 25400664

D No. : RYG_ENDG01
Manufacturer . Sartorius

Calibration Results : Without Adjustment

Cetificale No. : 23BCI0110

Issued Dale;  Friday, March 03, 2023
Reference Mo. : 204833 _ —
Page No. : 20f2

ISSUE DATE: 14703114

Repeatability Eccentricity (Off-center loading error)
1S I Bty of g L] i enhcy readouly rd yceT by
T M Bl 1M KA wathe 203 i3 ared m-vamnlmmn‘ in o lﬂdmxm:lmﬂ’ Parad v e
rEpRaledly 0N INE wkGhiND PO M I 534 thanvar The 2 rsed b NG B-4Tdd B0 OF Jour aci Porgl
0100015 eprochucibaMty quanbiat oy pOiNes { posiias *f o OIML R7E)
Nominal Valus : (Low Load) . te.ome0 Norminal value : 50 ']
10 a Tolerance 0.000¢ a
Tolerance
0000 g L _ 189,00 - Ditlerence
9.9393 16,0032 .‘ 1 _
Nominal Value : {High Load) 10,0066 162.000% 3 s.oo00
M o 1t. 2001 1070001 3 -0.0eDl
Tolarance 15.500¢ 100007 > N T4 ! 0.c001
00001 g y.9989 10C.9302 . 5  0.0000
5.5938 ot 'c{ A~ o 5T .
Standar! Oevialion 0.30029 600556 )
Linearity
The wndarry. 8150 Safed moary eer Dezenbes bha coviatan of he I the Brear pope
Tclerance 0.0002 [}
Nominat Vslue Conventiona: Mass Value Displayad Value Devianan Un;onaiu‘nry
W “
N T &.0keo
0.0500 0.0506 [3
0.1000 0.2000 c.
0.5000 05600 c.
! _ 1.c000 7 oL
- 2.0008 G
~ 5 ' o
| | 185401 o
- Zo.orad o090l © 0,
100,0000 ©  1¢0.00%2 0,06
End of Report

SOP FM 33 03 February 2022

RYG_EN0001

SARTRILS

REVIEW BY . % s\

Sartorlus {Thailand) Co,, Ltd.
+28 Rama & Rog, Husyowang, Huspkwang, Banghok 10310
Teb —48 2543 82074 , &~mall Rarvica nalancgsariorus com

o,
%%mé M E
PSC-TISHTIS 1708

* CALBAATION 418

:_-e-“ of Calibrati

Mode! Numbar:  LA13GS-F ~ Cerifficate Ng. : 23BCIC110 _
Description : Analylical Batance e Issued Date:  Friday. March 03, 2023

Serial Numbar. 25400664 Reference No.: 204833

1D N, © RYG ENOODT .

Mar : Sarterlus Page Ne. : rob2

Customer Name : ALS Laboratory Group (Thailand) Co. Ltd, (Reyong Branch} :
[E16/10 Moo 5 T.Maeram Khu, A Pluak Dagng, Rayeng 21148, Thailand, I

Calibrated Place : ALS Labaralory Group (Thailand) Co.. Ltd.(Balance Room)
B16f D Moo 5 T.Maenam Khu, A Pluak Daeng, Rayeng 21140, Thailand

Calibrated By :  Mr.Chenchai Inthana Cafibration
Calibrallon Date; Wednesday, March 01, 2023 Procedure No. : This calibralion was conducled by
Lsing in-house calibration prozedure number (AID00)

Based on UKAS LAB 14: 2019

Melrological dala : Amblents Conditions:

Capaciy: __ 150 _ g Readabily:___00001 g Temperalura: 242%¢  : __ 50°C
Hurmidity : _600%AH % 10.0%RH

Reasons for calibration Pressure . R

) tiew Instatistion (] Service j Repared (2] Rewca loratony Maimenance Equipment Congition; [ GecdGprare [ Far

Measurement Method ~ UKAS Publication Ref :Lab 14

The led |s the inty which is oblained from the standard ungertainty mulnplled by the

caverage la:tof {k=2) to provnde 8 leve\ of mnfdenca uf upprnx:malaly 955& Itis datermined in sccordance wath the Guide le
MGUM). T ate documents the 1o Natlonat which

reallse the umlcl measummnnl scconding to the Imemanonm Standard System of Units (S1). Reporl of Tolerance came form list of

Sortorius Metrologieal Specifications

Traceability:

Model Number  Description :Tmceah\lig Cetificale No. Due Date

YCSO1-522-00  Sariodus welght sel 1my - 50009 E2.YCS5011-522-00 iSPC-RT C02212565 14-8ap2023
MHB-3828D Humidity/Barometer/Temp Luion MHB/38250  DKSH  C19220444 . 5-Bep-2023
Thia certficate relate and spply this equipment only
Thix certiicata may nat ba repeoduced other than in Il excepl with . S
Ine prioe writien approval of the Verification Operation Division ( ‘ n Y T
Sartorius {Thailand) Co., Lid A
N M
Mr.chenthai lntrhana{Technical Managad p

SOP FM X3 03 February 2022

High Yeolume Air Sampler Calibration Warksheet

Amata EGrimm Power [Rayong) 2

ProjectSite: Limited Barometric Fresture {mm Hg} 5 268
Tsimvirrdaaty gummsi LY

Calibrale Locatlan : homt () 28

Calibrale Dale : 18.5¢p.23 High Velume tD RYC FS0307

CallbratlonSheet Nos £-1H0923-RYG FE0397 High ¥olume Mode) TE-S009X

Galibrator 1 Y0, FS0205 High Volume S/8: E6ET

o444

Caltorator Model:

Calibrator Slepe :

Caltbrator§/N: 1146 Callbrator talercept :
Test No, Delta H,0 * 13 Chart Linear Regressian
{inch) [mdfimin), LCFM)
' Le s 30 |swpe: 424389
z 24 1497 i Intercept: 53531
3 28 1130 w0 HActent: 55995
4 36 1279 %
5 .2 1380 50
1{crm)y
654
]
1‘ y2414395-£.151)
i
i
|
0.0
L1 05 10 15
Qa {mafmin}

e

[Mr. Roppang luntarupan)
Envira Field Coordinatar Sclentist {3)

Callbrated by Appraved by:

"“.,mra,(a
{ e Nontachal Uppathamp )
Fleld Scientist(1]

FORMNODFO6.074 REVISIONNO: - [SSUEDATE: 14/03/1¢6



Calibrate Locationt
Calibrate Cata;

Galibratlonsheet No.:

Hlgh Volume Alr Sampler Calibration Worksheet

Amata BSrimm Fower (Reyong) 2

Profect She: Limited

Tt
18-Sen.23

L-180923- RV F50192

Barometric Pressure (mm HE) © 758

Temperature [*C): 28

High Volume (D :

High Volume Model :

|

RYG F50192

l

TE-5007X

l

Project Sire s
Calibrate Locatlon ;
Calibrale Date :

Calibratiansheet No.t

[ MrHentachai Uppathamp |
Fleld Sclentist(1)

Callbrater1n; AYE FS0205 High Volume 5/ 833}
Calibrator Model: TZ-5020A Calibrater Slope : 0.94434
Callbrater 570 : 1186 Calibrater intercept: -0.01252
Testho, pelta H;0 L ¥ Grart LinearRegressian
Cinzh [m’fmin} (i)

1 14 0502 30 ISiope: 597477

2 2 1003 36 | mrercept: 242692

1 26 1089 80 |coretation toethicient: 0.9581

4 20 1169 46

3 24 1243 50

) icrm)
54
T5e.7abc- 24,260
[
o0 08 10 15
Cia fm3fmin)
-
Pb&r.—(— e
—
Caibrated by Approved by:

[Mr. Noppong luntarupan}
Eavirs Fleld Coordinator Scientist (3)

FURM HO: FOG074 REVISION ND:. 1SSUE DATE: 14/03/16

High Volume Alr Sampler Calibration Worksheet

Amata B.Grimm Fower [Rayong) 2
Limlted

Irotrumununtyy
—_—iBSep?s

C-100923-RYG F50295

EBapometric Prenure (mm Hg) : 758

Temperature (€] : 28

High Velume [0 :

High Volume Maodel .

I

RYG_FS0256

f

TE-4080%

J

{ Mr-Nonuchal Uppiathamp )
Pleld Sedentiat(1)

Callbrator ID: RYG,F50205 Eilgh Volume $/N1 s502
Calibrator Model : TE-50204 Callbrater Shope ; 04414
CalibratorSiN 1168 Calfbrator Intercept: -0,01292
Test No. Pelta 1,0 L £ Chart Linear Regression
[irieh) [(mdfmin} {CFM
! 18 o808 3 stape: 44519
2 24 1047 3 Intercept: 123256
3 28 1130 40 _ | comctation caemicicnt: 599
[ 34 1242 I
5 40 1348 s
1grm)
]
Yrasasz 1232
ot
00 ] 19 15
Q» frmdfmin
Calibrawed by Approved by

{Mr. Hoppong [untarupan)
Envire Fleld Coordinator Scientist (3)

FORM NGO F06-074 REVISIONND:: 1SSUE DATE: 14403716

High ¥alume Air Sampler Calibration Worksheet

Arata RGeimm Power (Rayong) 2

ProjectSiles Limited
Callbzate Location ¢ sutuuTanz fa
Calibrate bace : 18-5rp.23

Qallbratonsheet No.t C-1B0923.RYG F30185

Harometric Fressure (mm Hg) ; 750
c): 2R
High Yolums I : RYC FSO18S

High Valume Model :

TE-5009%

CallbratorID: RYE FS0705 High Volume S/N : 4793
caljrator Model : TE.50280 Callbralor Slope: 094434
Callrator $/N's 166 Galfbrator Intercept : -0.01202
Tesi Na, Delta 1,0 Qa 1+ Chart UnearRegression
{iach) m’min) (CFM)

! 20 9957 30 |stape: 548524

2 24 Loa7 3% intercept: 220212

3 28 1130 4 |Carrelation 0.9988

4 34 1243 5

5 38 1314 50

([cm)
54
e 508520422021
0.0
1 o5 10 I
s m3/mia)
Felagadc 9“. & f 7"/
Calfhrated by Approved by :
[ Mr.Hontachai Uppathemp ) {Mr. Noppeng [untasupan)
Fleld Seientist(1) Enuiro Fltld Coordinator Seicntist (3)
FORMNO FO6-074 MEVISION NO.- ISSUEDATY: 14/03/16
High Volume Alr Sampler Calibration Worksheet
Amata AGrimm Pawer [Rayong) 2

Projectsite s Limited Pressure (mm Hg) © 758
Calibrate Location: thust b (atrdwurfs) Temperatupe ( *Ch: 28
Calibrate Dale: 38Sep.23 High Volume ID ¢ R¥G_FS0398

C-180923-RYG, FSO398

GallbrationSheet No.:

High Volume Madel

TE-S00%X

(

Callbratartn: RYG,F50205 High Volume $/8: 868
Calibralor Model Te-5026A exlibratorSlope s 094434
CalibratarS/N: 1166 Calibrator Intercept: -0.01202
TestNe, Delta 1,0 Qa 1:Chart Linear Regression
inch [m*/min} (FM)
: L6 kel 30 fstope: 446915
2 2z 1oo3 38| intercept: -BA030
3 26 i A0 | comelation Coeticient: 09999
4 22 1207 46
5 38 1314 5
yierm)
54
¥ 44,6920 1483
a0 -
0o 05 10 16
Qa {m3/min)
P et
Callbrated by Approvedby:

[ Mr Nantackal Uppathamp )
Field Sclentist(1)

(Mr. Noppong Juntarupsn)
Envira Field Coordinator Selentirt (3)

FORMNGC. FOE-074 REWSIONNO:. ISSUE DATE: 54/03/18



ALS

MULTIPOINT CALIBRATION REPORT

ALS MULTIPOINT GALIBRATION REPORT
Dats 1-Juk23 Equlp Name N Analyzer
rfw Teladyne AP| Mods! 200E
Saclal No. 1578 il 1] BKK_FS50735
Callbvator M Teladyne APl Model T00
Gavial No, 047
6id. Gas C: (PPM} 5508 Cylinder Ne, GHOO27222
Cyfindet Prosstrs (pal) 1800 Catifiad By Alrges Inc,
Caritfed Date B-Fab-22 Expined Dats S=Fab-30
Point CALIBRATION RESULTE
Iceal Actusl HO Emor NQ %Emor NO Actual NGx Emor NOx | %Emor NOx
2ZERO 0.00 0.10 0.10 0.10 0.10 0.10 9.10
1 100.00 99.20 -0.80 -0.80 100.30 0.30 930
2 200.00 159,30 -0.70 -0.35 201.00 1.00 9.50
3 300.00 258.50 -1.50 -0.50 29800 200 0.57
4 400.00 398.50 -1.50 -0.38 398.10 -1.90 -0.47
AVERAGE {%) .38 -0.05
400
300 //
200

e /

200 200 400

—a— Ideal

Al N0 —8— AcuatHOx

Cktynied By

<~

{Mrliewut  Sukan }
Fleld Environmental Sclentint {3}

Approesd By

=

{Mr.Barayuth  JHitranent)
Asylstant Genere! Manager

ALS Laberalory Group
FORM NO.F 05055 REVISICNNO.:- ISSUE DATE: 024112

Calibration Dute 1-Jul-23 Equipmsnt Nams NCw: Analvzer
A HORIBA Modsl APNAST)
Barlal No. TH5HWM41 0] RYG_FB0451
[ Taladyna API Modal 700
Sarlal No. 47
Bid, Gaa C (PFM)} 55.88 Cylinder No. GHNDO27222
Cylinder Preasure {psl) 1600 Cadtfiad By Alrges Inc.
Cartiad Dale B-Feb-22 Expirad Dats O-Feb-30
Polnt CALIBRATION REBULTS
Ideal Actenl NO Erfor NQ REree NO Actual NOx Emor NOw | %Emor HOx
ZERQ 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 10000 98.70 -130 -1.30 10010 0.10 0.10
2 200,00 201.00 1.00 0.50 201.40 1.40 0.70
3 300,00 29830 -1.70 057 30210 210 070
4 400.00 398.40 -150 049 403,50 A50 0886
AVERAGE (%) .33 0.50
400 .
) /
200
100
0 r
[ 10 200 300 400
|seal Achual RO
Calityuted By Approved By
- o L
{ MrJiwwu!  Sakam) ( Mr.Sareywth  Jtiranont }
Flald Emvironmental Belentst {3) Asylstant Ganersl Manager
ALS Laborutory Group
FORMNO.F 05056 REWISIONNO.:- [SSUE DATE: 030412
ALS MULTIPOINT GALIBRATION REPORT
Callbration Data 1-Jul-23 Equl; Name NOx Analyzar
HORIBA Modsl APHA-ATO
Seral No. TAVBISH o] RYG_F80272
Callbrator Manufacty Teladyna AP Madsl T00
Serlal Ho, 47
Sid. Gas Concantration (PPM) 55.68 Cylinder No, GNO027222
Cylinder Prassurs {pal} Cadtiflad By Alrgma Inc.
Cariifled Dats B-Fab-22 Explrsd Dals a3
Pl CALIBRATION REGULTS
Idsal Actual NO Ermor NO “%Error ND Actual NOx Ermor NOx | %Error NOx
ZERO Q.00 0.05 0.05 0.0% 0.10 0.10 019
1 100.00 09.10 .90 080 10019 0.10 0.10
2 200.00 188.60 -1.40 -0.70 199.00 -1.00 -0.50
] 300.00 29870 -1,30 043 300.50 0.50 047
4 400.00 398.00 -200 -0.50 358.70 -1.30 .23
AVERAGE {%) -0.5¢ =0.09
00
300
. /
120
]
o 120 200 900 00
—+—ldoal —s-ACuRING B Acual NOx
Callbrated By Approved By

e

(MrJinewut  Sakam )
Flsld Environmantsl Selantist (3)

=i

( Mr.Sammyuth  Jittranont }
Asslstunt Qonorsl Managsr

ALS Labaratory Group
FORM NG, F 08058 REVISION NO.:- ISSUE DATE: 024H2

ALS MULTIPOINT CALIBRATION REPORT
[~ (1] 1-Jur-23 Equipment Name Hir Anslyzer
W Teledyne AP Kode! T200
Barlal Ho, 7238 D RYG_FBO53S
Callytarior Taledyns API Mods! 700
Basial No. o4t
6id. Gas ( (PFM) 5580 Cylindar No, GNOD27222
Cylindes Prossure (psh 1B00 Cortifipd By Alrgea Inc.
Cartifed Date -Feb-22 Explred Dats B-Fab-30
Polnt CALIBRATION RESULTS
Inal Actual NQ Ermor NO REmor NO Artual NOx Emor NOx | %Emor NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.60 99.60 -040 -040 101.00 1.0Q 100
2 20060 198.30 -1.70 -0.85 204.10 110 0.55
3 30000 29580 -120 -0.40 304.50 1.50 0.50
4 400.00 398.20 -140 045 402.30 230 0.58
AVERAQE (%} D4t 0.5
400 -
. /
- /
100
°
o 100 200 200 400
—ideal  —— ACLAING  —B—Acual NOX
Calltratng By Aparoved By

{ MeJinrwut  Sakam )
Flald Environmental Scientist (3)

E—=uviy

{Mr.Barayuth  Jitranont )
Axnsletunt Osnorel Manager

ALS Laboratory Group
FORM NO.:F 06058 REVISION HO.: - ISSUE DATE: 0200412



ALS

MULTIPOINT CALIBRATION REPORT

Calibration Date 1-Jul-23 Eguipment Nama HOx Anafyzer
Manutactutet HORIBA Model APNA-YTR
Sorial No. T2TAYRLL o RYQFS0457
G Taladyne AP] Mods| 700
Seral No, B47
Bid. Gas Cor {PPM} 5588 Cyllnder No. GNDO2722
CySndet Prasaurs (cel) 1800 Carfied By Alrgsa Ins.
Carifiad Date B-Fab-22 Expirad Data B-Fab-30
Polnt CALIBRATION RESULTS
Idsal Aztunl NO Emor NO | %Emor NO Aztual NOx Emor NOx | %Error NOx
ZERQ 0.0¢ 0.10 0.10 0.10 C.10 210 .10
1 100.00 98.30 -1.70 -1.70 100.20 0.20 0.20
2 200.00 198,40 -1.60 .80 199.60 -0.40 £0.20
3 30000 297.10 -2.80 -0.97 208.50 -1.50 -0.50
4 400.00 398.60 -1.40 -0.35 400.70 0.70 0.17
AVERAGE (%) .74 -0.05
40 -
00 //
200
100
0 r T
° 100 200 00 400
——ldeal  ——AcuBING  —8— Actual NOx—r

Callbrated By Approved By

e 5

(Mr.Jimwrt  BSaxam } (MrBareyuth  Jiranont }
Fleld Environmentsl Scientiat {3} Asslstant Caneral Maneges

ALE Laborakory Group
FORMNOG.F 05.056 FEVISIONNO. - |SSUEQATE: 0220k112

ALS MULTIPOINT CALIBRATION REPORT
[ Dats 2-Juk-23 Equf| Hame 802 Analyzer
W HORIBA Modsl APSA-ITO
Sarlal Ha, HOB3DAFA Equipment ID RYG_Fag454
Calibrater Manufacturer Taladyna AR| Mode! 700
Barial No. 7
§td. Gas Concentration (PPM) 58.3 Lylinder No, GHO027222
Cylinder Preasurs (psf) 1800 Cartliffed By Alrgas Inc.
Carlifisd Dats B-Fab-22 Explred Date HFab-30
Paint CALIBRATION RESULTS
Ideat Autust Error %Emor
ZERO 0.00 0.10 0.10 0.10
1 100.00 98,30 -1.70 -1.70
2 2040.00 200.80 0.50 0.40
3 300.00 301.90 1.80 0.83
4 400.00 397.50 -2.50 -083
AVERAGE (%) 024
400
- /
200
100
¢
o 100 200 00 400
—u— |deal —a— Auluat
Callbrated By Approved By

.

(MrJirawut  Saskam )
Fia'd Environmanta! Scientist (3)

=Y

( Mr.Barmyuth  Jittranom )
Asaletant Ganernl Manager

ALS Laboratory Group
FORM NO.: F 00-056  REVISION NO .- ISSUE DATE: 02042

ALS MULTIPOINT CALIBRATION REPORT
G Dats 2-Jul-23 I Nrme 6802 Anatyzer
Manuhacturer HORIBA Model APSA-3T0
Sorial No. YABFOLEH o RYG_FS0480
C Teladyna AP| Modat 700
Sarlal No, 47
&td. Gue C: {PPM) 83 Cylindar No. ONDN27222
Cylinder Pressurw (psl) 1800 Carilfled By Alrgaa [ne.
Cartifad Date B-Fab-22 Expired Dats B-Fat=30
CALIBRATION RESULTS
Polnt
Idonl Autenl Emor %Emor
ZERD 0.00 010 0.10 0.10
1 100.00 93,70 -1.30 ~1.30
2 200.00 197.80 -2.20 -1.10
3 300.00 266.50 -3.50 ~147
4 400.00 360.30 -1.70 042
AVERAGE (%) 0.78
400
o /
" /
oo /
° T T
[ "W 200 300 400
=a- |deal —t— Auluat —‘
Calibratad By Approved By
o
e a =i
(MrJimwrt Sakam) ( Mr.8amyuth  Jittranon )
Flald Environmental Bclentist (3} Asalxiant Genaral Manager
ALS Laboratory Group
FORM NO._F 08058 REWISION NO.. - ISSUEDATE: 20412
ALS MULTIFOINT CALIBRATION REPORT
[+ Dats 29vl-23 Nams 802 Analyzer
Manirinciurer HORIBA Modal APBA-I70
Barlal Na, 10924WKM 1°] RYG_FS0271
Callbrator Manufact Taladyna AP| Modsl 700
Sarial Mo, a7
8td. Gas Conzenlration (PPM) 583 Cylinder No. ON0D2T222
Cylinder Presaurs (pal) 1B0G Cartifad By Alrgas Inc,
Cariiflad Dals §-Fe-22 Expirad Data B-Fab-30
Palat CALIBRATION RESULTS
? desl Autal Error %Error
ZERC 0.00 0.10 0.10 010
1 100.00 99.60 0.50 -0.50
2 20000 188.20 -1.80 -0.50
3 300.00 267 60 -2.40 +0.80
4 400.00 398.00 200 -0.50
AVERAGE (%) -0.52
) /
300
. /
. /
[ T T
¢ 100 200 00 400
—e— ldeal —e—Autual —l

Calibrated By Approved By

o E

{MrJirward  Sexam ) {MrSermyuth  Jittranont }
Fla'd Environmental Bclantiat ) Asaletant General Manager

ALS Laborarwy Group
FORM NO.iF 06056 REVISION KG-:+  ISSUE DATE: 0204H2




MULTIPOINT CALIBRATION REPORT

C an Date a~Jul-23 502 Analyisr
Manufach Taladyre AP| Wodel TI00
Betial Ne. 8061 Equipment 1D RYC_FS05M
Callbrator Manufacturer Telodyna AR{ Modsl 700
Sarinl Mo. 847
Eid, Gaa G (PPM} 50.3 Cylnder No. GNOQ27222
Cyilndar Pressure (pai) 4600 Cartifed By Alrgis Ine
Ceritied Data Hab-22 Explred Data A-Feb-30
Polnt CALIBRATION RESULTS
i 1dent Autual Error REror
ZERO 0.00 0.10 0.10 0.1¢
1 100.00 98,80 420 -1.20
2 200,00 198.70 -1.20 -0.65
3 300.00 298.30 -1.70 057
4 400.00 347,30 =270 067
AVERAGE (%} 0.80
200
%00
200
100
[
[ 100 00 300 200
— nal —— Al
Callbrated By Approved By
{MrJimwul  Sakam ) ({Mr.5arsyuth Jittranont §
Fisld Emdronmenial Sclentist {3) Asalviani Ganaral Manager
ALS Laborlory Group
FORM MO F 03058 REVISIONNO.:- ISSUE DATE: 020802
" i 7
NAC Accrrdited cabbrotion faboeatory
VLD AR I TN Gk D OALC AT
NSEFISHTHE 27005
CALBRATION G367 v

0, Bar ghik Air sperd moaswement laborntory
Calibration services deporiment.
Cenlficate Numbser
e
-l yrac-col beator ] rarater {om
WHBAIP o [U3NIEAE 1R L1886

CERTIFICATE OF CALIBRATION

Page | of I Pages

MUASUREMENT (TEM + Cup anemomezer Cafbratian procedure:
WANUFACTURLR  Nowalyas The cop enemameter was colivated aganat
sy  ontor, WEON Stondnd ol wdacity angducer meeh 345513
Sata logg e 206-WS-35L8 ana pitot fube with preenion differsazol frrILre
SERIALNUMBER henior - ol prondel OPAATSC0 in g close '”r‘ aettion of
ffetpae wnd tunnel wirh 900 em! crass tert
Buta logger: 5269 section oren. The WCL-G7 baied o FEC 61400
'can::::::»nsczmn -:“fg’IWU 12.1, Wind energy grnzianion systems - Part 12
- ltem 1. Power pefarmosce  mraiurements o
CUSTOMER © ALY labor atary grovp (Thallaad) Co., Ld, Fletlaily prOducing wind lwiines, Moreh 2012
104 Phatthanakan 40, Phatthanakan A, Rhwacng 5uan LUshg.  wos wsrd as o caibration guidefine.
Khet Suan lyang, Bangkok 30250 hattang, ‘ -
TroceatiDty:
RECEIVED GATE 12700 202 TN certficaTe povides o r;n:an.‘hry u,ﬂrn\—
meciurement 10 recognized the natona
MUASURIMENT DATE :30Feb 2023 +londards, and ta realizatinn of the tesnaharal
155UE DATE 10Feb 2013 Apitem o units (S) hrough the RIMT INatiael
Metrology institute of Theikang) via Certificote
ENVIRONMENTAL CONDITICNS: Aisbes; MV-O052 21 010 PAK-D06E-27
Ambient condition in Ihe [3baratary ate a folkow:
Temperature ‘230130 i3 UnteHainty af Medturerneat:
Relauve Bumidicy 15502150 XAH The rtparted uncertointy of méasurement is
Atmesonerc Presiore 110301 18 hea ot o the slondard uncertainty muttiphied by ¢

<overoge foctor ka2, Whith fora pormat
datribytign corresponds o p coveroge prpbebiity
of opgroximately 95%. The Jtondoed wacertaingy
hers bern deleemined iz occardoner with the GUM
Fraluation o] measusement

PLACK OF CALIBRATION L£itlel type wind tundiel of Jranates Ausodstes €, Ltd.

o o Gk ¥ '
CAUBRATION CONDITIONS + WindIunnel eross-1mgtion area’ son et 90 Gue tartecapreinonof uncertany in
" | measurement
Win direction frontal e 10 o
Dismsier of mounting plpe’ B i
Blockage wa of test ahject” 0313 3]
Precondionkyg + 24 howrs at amblent conditions,
Meatureraent Condition 1Tha average values during meaaurement are 123.81°C. [24,B] KR and (301031602,
TABULATION OF ATSULTS:

The table on next page ghve the meatured values

Callbrmedby: -
E M Soawi Thachalad
£ Miss Intrapern Kxrmiomphol
8 5
[

Approved Lgnatory .

r, Parinya Hosatharpsn
Calibration Dapartment Monage:

IRANATE ASSX1ATHS £4L, LTD,

fremarl Yy
" N7t 1G4 ARCt0N Wra Of Sve wind tunnet

“Projchée rous-Lection area of the tarted Dbbect hids mourtng ppr
* pamater of mouring pipa
*rata 1t

ALS MULTIPOINT CALIBRATION REPORT
Call Date 2-Jul23 quip ‘Hams 502 Anatyesr
k HORIBA Mods! APRA-ATO
Serial No. ROHWYDWVW I > RrQ_FS0456
[~ h M, Taladyns AR Modal 700
Sarlal No. 7
Sid. Gaa C (PPM} 83 Cylindar Na. GNDO27222
Cylinder Prassurs {(pal) 180G Cartied By Alrgas Ine.
Catifled Data DFe-22 Explred Date 9-Fa-30
Point CALIBRATION REBULTS
Idea) Autusl Error %Error
ZERO 0.00 0.10 0.10 0.1¢
1 100.00 99.70 .30 -0.30
2 200.00 199.50 .50 -0.26
3 300.00 258.30 -1.70 .57
L] 400,00 398.10 -1.90 047
AVERAQE (%) -0.30
aw
0
200
100
]
o 100 200 200 )
——daal ——Aunal
Callbraied By Appraved By
e
ot
{ MeJiewat  Sakam } (Mr.Barsyuth  Jittreanont )
Fleld Envionmenial Sclentist 3} Asalstant General Manager
ALS Ladcratory Geoup

Frgrdol 2 Pager

FORM NG F 05-056 REVISION KO- 15SUE DATE: 020412

Certificyte Number

CL-0IB-GE

MEASUACMENT RESULTS *

The , Unit Under Calit

JC) was Eaorcive at 4G mfs it 5 mmules prior o eallbeaiion being perdormed The standacd ai yriority 0.5 mfc

165 m/s wis calculated by @ standard air vetoclty transdurer and sbowr  fmfs 16 30 M wat talcubited by 4 pliot tubst with pteenlon differential pressure
meserwhich was dnstalled 48 mm and 300 mm rrspoctively away from wand tunerl nozee, UJC was installed at center of the test tectron, The calbrabion way
£ out under beth rlsng and laling sir velotGiy in the tange of 1 mfc 1o 16 m/ at ealibration Interval of 1 mis. The resuhs of cabbration and ssiceated
meaturement uncertaimles are repoed In Lhe table below.

Temp. room Vi Emor < Uflmd)

Cahiiration sel up of the eun ansmometer cairabion In the wy
calltvated one, Remark: The propartiar of the set- up s nat Lrue |

THIS CERTIFICATE OF CALIBRATION MAY ROT BE REPRODLCED FXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

*Veiocity of Ul Undes CHIbrITION

PHOTO OF CALIBRATION SIT-UP

e T Sy
o scale due to imfrng grometry

e*mnd of Cu]{\\:'lﬁpﬁnlon"

[URANATE A83OCIATES O, £TT,

i Temp. swind el
[mis) ra (] {mis) {mfe {efs)
0.983 1160 2355 08 01 [F8
2028 1% s 14 oz U 1
ELT 1350 355 18 or [XT]
%147 350 7355 19 0.3 o1
500 2150 2385 I a1 018
598 2362 2355 59 -ar 018
104 2328 2355 b L8 018
16 nse nss B0 02 013
LA nwe EIXE) 50 RN L]
w7 nse 235 1040 At 018
FIRE) nae 188 10 0.2 02
1213 s 2588 je11 03 0%
1n n 1358 11 01 0.22
1425 1.6 2355 1#0 22 0.2
15.2¢ n.ip 2355 151 a2 0%
1629 2.0 7355 160 53 oM

Remark:

. o Buring | toth platt

" vabouhy of nandard

RSatERCa,, 1td, The ¢up anemometer shown wmay




NAC Accredived colibeotion icboratory

JRANATEL ASSOCIA ISQAEC 17M5:2017
ASCITRI 1715
Houten Assoxiate Co.L1d CALBRATION 0167
611415, 673536
Fescrkaem 271, Ad Warhapes, Bar phoka, At 1prad measurement lobarglory
Bangkak 10600 [Thailand | Lalibrorios erices drpariment.
Trl: 46508660812 Cartificats Humbsr

dobile’ 1EGRBYIFHED
Tmad [oac-catbrabondpivarates. com
Wet vde: wwnn [irsrates.com ADIETE

CERTIFICATE OF CALIBRATION

Fagelof 2 Pages

MLASUREMENT mis - Wind Dlretion Semar Callhearion procedute:
MANUFACTURER :Kavakyme The wind direction sensor mas (anIud  agoins)
MODELITIRE : Sengon WE-01F Standord Ratary frgoder, mpdst; AXADOITS-
ONAM-PES-UDI an close featiseeiion of et
SEALAL HUMBER r::rlv:::l-'m oI Type wind tonned with 5060 cm” srass Irst bertion
Data logger: 4536 orea. The WICL-0GE bised on UG 61400-22-1,
1D NUMBER LRYG et Wind energy gencrotion™hatems - Fort 12.1:
*RYG. Power performance meoturements of elexticity
CONDAMION AS-RECEVED < Unedem ,amdmp.nnamrwnrs_ Mareh 2017 wai uied o
CUFTOMER 1 ALS laborstory group [Thalland} Ca., Ltd, ‘ ‘acalfbronlon guk
104 Phetthanakan 40, Phatthanskan R4, Krwaeng Suan Luang, X
¥het Suan tung, Bangkok 10250 Yhailind, <
s certifiete provivis & rmceablity of The
RECLIVED DATE 127 5an 2013 ‘measurtmept t6 recognised the national
MEASURIMENT DATE £ 10Feb 2013 stdrglarch, drd to reoliolion of the internationot
I55UE DATE < 1ofebom3 (#* tystemTof vnlts (3) theough the NitdT {Motional
L. Metrology Institule of Thalland) vio Certificate
ENVIRDNMENTAL CONDITIONS: “Hamber: DA-D041:22
Amblent tondithan i the Laboratory ate at follow: . \uﬂrm” of tegsuraments
amoee masw iy
Mmassheri Pressure ots 1o s bosedon the standard UnderTaiaty muliptied iy @

coverage factor ke2, Which for o narmol
distribution corresponds ta o coverpge arobobiliy
of aapraximately §5%. The standard uncertainty

PLACE OF CALIBRATION hat been determiied In accordence with the GuM

“fualuotion of measurement
dota Guide 14 the rapression of unceriainty in
EALBARTION CONDITION i measutercat’
:
. m
alamu atoof st ub]e:l D243 M
Precondnicning + 14 hours st amblent condions.

Mcasurement Condiion Hie average values durdng measurernent are {23,9)'C, (48,3} %AH and [101L5) ha,

TABULATION OF REMULTS: -, :
The table on next page gve the measured values,

Calibrated by: )
FAMr Sarpwit Thichalad ~ W1, Panfrva Baongmargen
i Calibration Department Manager

LI Muss Sittraporn Lertsamphol

IIRARATE ASSUCIATES €0,,LTD.

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCERT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS REEN OBTAINED
INWRITING FRCM THE LABORATORY

NAC

Actredted catibrotior labaratary
HRANATEE AN IATES LU T I BSOALT 182017
NSE-TISETIS 17025
Iiranatee muaiate S L CALIBRATION 0367
Peterbauem . 3/%, Rd. WHIPERTL Rargholja, Air speed meozwemen] bbororary
Hanfhab 10600 Thnlarc] Calibwation senvices department,
T shiolehiad Cenificate Number

Muobiy +5ARE3T%T
by ar-calkstior e
W st s jrat;

CWI-002-86

CERTIFICATE OF CALIBRATION

Page 10f ? Pages

MLASUREMENT ITEW + Cup anemometer Calibrotion procedure:
MANUFACTURER Howoby The cup ooememerer wat cohbtotnd ogunst
MODELFTTFE + Samtor WSGF Standard wir wehwiy trnsdner modst 5S-12
D logger: 110 W52500.0 200 pirot tube with prectslon cierentios presiure
il meter model DAMESDD In o elue tese-sernion of
SERIAL NUMBER + Spnyr: WSD- R5816 )
; Fifet type whad tuniel with 00 e’ gros test
Data losger: A5416 seenon area. The WI-£L-007 based an 1EC 51400-
10 NUMZER * RYG_FS0543 12:1, Wind energy generolion spsterms — Port 12
COMDITION AS-RECENVED < Used kem L Power  performanie  meaiurements of
CUSTOMER ﬂu Taboratory rwv Thaliand] Co. Lid. eiettitity prodacing wind turhines, Mareh 2047

Rdl, Loang.  was used os 0 calibration guidciing,
nm Suan Luang, Bangkak L0250 Thallaad. .

Traceatiliey:
RECENVTR RATE St uen “"""‘"“‘F"P’"""’": :"ﬁ"’“""]’“f The
meosnement 1 recagnized the potiona
MLASUREWEHT DATE 1213023 e, and o reghion o the imieenational
15SUEDATE 12103 system of units {11} Ehrough the NIMT (Notiona)
Wietrology insneute of Thakiond) vie Certiicats
ENVIRCNMENTAL CONDITIONS: PUber MW-0052-21 Brd MI-0065-22
Amblent candition b the labaratory are s follow:
Temperatare 1230100 k3 Uncertateay of Measarements
Relative Hurcldity (5501150 A Tive reparted uncertainry of meoscement i
Aumaspheric Pressure ) 11010810 hea boned an the standard unceriinty mulliof'ed by
coverage focter ke, Which for o poarmal
. . chatruby Lol iy
PLACE OF CALISRATION < Efel-type wind tunnel of Jironatee Assoriates Co., Ltd, of appraximate’y 95%. The slandard Loty
Ay bren deteamined In 6esorance with fhe GUM
| “Fraluotion of meosuremens
CALIBRATION £ONDITIONS + wind s eross-section area’ w0 e O-Gue " the expression of uncertowiy In
Win direction frontal aies” - 0 gm Temuremen
Dlameter of mounting plao” . mm
Blockage ratic-f test hjeet” [ R1A 8]
Preconditioning 24 heurs at amblens conditians.
Messurement Condition +Tha average values during mrasurement re {23.9)°C, [45.7)XAH and (10083} ha

TABULATION OF AESULTS:
Tne tadle on fext page give the medsured values.

Calibrated by
1 Mr. Sorawn Thachalag
O wiss Iatraporn Lertypmphol

Appeoved sigmatary...... .

Mr, Parlnya Booncharoen
Calizration Department M anager

Cavtificate Nuribstt

CLOIE-58
Page2of 2 Pages
MEASUREMENT RESULTS *
The wind directian senior was calibraled against encoder by l 1hod. During calibaatisn, the measulement way carried out at 45°
Flervals in dockwise and countertlocwise diretions aket offcet adjustment has been made. Tha Mow 3peed of wing tunnel jusually S mys) bs kept constant
while the sensor fs rotated sround Ha vertieal axds. The rasults of callbratl d assoclated reported in the table balow.
A spead (2™ o'\
mis Dagres {*) Oexren '] &
o000
5000
90,000
5,000
50 1
189,000
225,000
270,00
315.000
Remark:
* Eakbeation sl by coun ot Wl
* Birection of sramiwd

* blrection of U e det Calibratien

Lertifcale Number

W

46

Pagr 2ol T Pages

TAEASUREMENT RESULTS '

The cup anemameter, Unit Under Calibration (WU was exertise a1 10 mys for S minutes prior 1o alibratlon being perlomed, The standard sl velocty 05 mys
105 m/s was ealgu'ated by 3 standard air velochy cransdueer and above 5 mfs to 30 mf was calculaied by 3 pitsl lube with prerision differential pressure
meter which wat inutalied 42 mm 2nd 300 min respectively awap lrom wind tunne! nogate, UL was Installed a) center of the test stction, the calibration was
cartlrd 0.t under bath rising aod falling alt velogity in the range of 1 m/s ta 16 myfs at takbiation interval of 1 mfs. The cesults of calloration and sssoclated
measurement uncersalnties are reposted b the 1able below.

of the windtynnel
of s taited I e
'mm o maunting ppe
o’
THIS CERTIFICATE OF CA! ATION MAY NDT BE REFRODUCED EXCERT I FULL UNLESS PERMISSION FOR REFRODUCTION HAS BEEN CBTAINED

IN WRITING FAOM THE LABORATORY

Voi' Temp. wind tubnel Temp, roem v Error W et
mis) )] fa imish imtsl Imfs)
1o 2180 2390 a3 02 oy
207 2400 23.90 18 02 LK)
e 228 2390 28 02 (3]
4348 3852 .90 39 0.2 031
500 50 2390 13 02 B 031
589 2368 .90 58 34 031
103 2350 2390 &8 a2 031
B8 2360 n90 L] | 03 0.3
958 550 .00 23 EH 031
1006 1M .50 98 43 031
113 7350 2350 103 . a2 D31
iz 2338 7190 120 01 031
1316 2350 2350 128 43 031
142 7366 21300 10 a2 031
15.18 2150 it 150 a2 031
1626 2358 290 168 031 031
Remnck:
“Q Py Caunit Fae Ihe lesied Ll ] h, toskptace

" Velotily of 4tamiard

Velggity of Une Unsrr Calbealon

PHOTC CF CALIBAATION SE3.up

-;r‘u;ofr.{ﬁdi of Calibration

NAAKATEE ARYYIATE 00T




W Accrediied collbrotion Joboraiony

TRANKTEE ASSOCIATTS GO, 1TD

BOAEC 270252017

NEC-THSRTis 12028

Eramavee Avoctes Co,Ud

v, 2301 Re Watmacea, Berghaka

CAUBRATION 0367

Alr spoed meosurement kaboralory

Ranghob 10603 and) Colibred oa senices depanment.
Tet +EEDFEB0A12 Certificaty Nymbar
Mobie <HAB1998431
Enal Jrxccalbnbar Bpuaraee.com
Wb L1 s jar mtee com COHO-D02-B4
CERTIFICATE OF CALIBRATION
Luf1Pages
MIASUREMENT ITEM  Wing Direction Sensor Colibrotion grocedure:
MANUFACTURER  Novalms The wind dusetion sencor wos ralnbmlrd ogoingt
MOHL/TYPE + Sensor: WE-0IF Standard Ratcry Encoder, model.
Ostalgrer 05 25910 e vine s i 326 ,':r';';',"'.",,‘.”,f,”ﬂf;
SERIALNUMEER 1 Semor; WED-ASELG areo. The Wi-CL-008 buscd oo JE 51400127,
Datalgger: 5316 Wind energy generation systems = Bort 12-1:
10 HUMBER + FG_fS0545 Power proformance mraiurements of clecreicity
CONDITION AS-RECLIVED wad iem peoduciig wind Wrbin s, Morch 2017 WIs uied o1
CusTOMER + ALS Isboratory group (Thatlard) Co. Lid. 2 calibration guidehine.
104 Phatthanakan 40, Phatthanskan R, Krmdeng Suat Lwang o
Khet Susn Luang, Banghok 10250 Traland. Troceobéey: .
2his cortiflnte provides o traceobiiity of The
RECEIVED DATT * 13 jul 2023 measurement o recognizea the aationat
MEASUREMENT OATE 121 )a2m Handards, Bnd 16 reakizotion of the infermational
LLSUE BATE L2tla1ma Sytem of tnlrs 51) thscuph Uhe NIMT [Naziono:

ENVIRONMENTAL CONDITIONS:
Amblent cont itlon in the laboratory are as foliow:

Temperature ©
Relatwe Humidiry XKRH
Amaspherls Presste 11010 10 P

PLACE OF CALIBRATION

CALIERATION CONDITION
Win direction Frantal ares’
Digmeter of mounting pipe’
Blockage ratio of keat object®

preconditioning
Memurement Condition

TABULATION OF RESULTI:
Tre tatle on next page give the measveed vatues.

Cailbroted by:
3 M Sorwd That?uldd
2 M Jinsraporn Lertaornpiol

‘Nnuhnnwnnlmam LL e
the bire

! Bumeter of rvaunting pipe
o '1a?

+ EHeltye wand tunnel af iranates Asunciates Co, Ltd

+ Wind unncl choss mtuunarca‘

2 24 haurs at ambienl conditlons,
+ The sverage valuet during measurement are {238

Metratagy Institute of Thallanc vic Certificote
npmber: BA-DN3-27

Uncerteinty of Meaturement:

T reparied unerrtaunty of measurement is
based on the stonderd untertainty multiled by a
cawerage foctor k-3, Which for ¢ naraig
disiribulran corespanas fa o coverope penbatifity
of ugprarlmotety 853, The sandord uncertointy
o3 Been determined n aceoadance with the LM
Taatudtion of medsureeent

duta - Gulde (o the rxprrision of uscertainty in

00 ot rororrement”
129 n®

. o

[ETERT]

6.0 RAK and (1017 4) hPa,

Aoproved tgratory, . .. S
M. Parlnga Booncharoen
Calibralion Drpartsant Managas

THIS CERTIFICATE OF CALBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS S8EEN OBTAINED
1N WRITING FROM THE LABORATORY

1
S,
63/14-15,67/36-36, Soi Peichhasem?,7/), Petchhosem Rd, L
. J LI
wallhapra, Bonghohyal, Berghok 10600 Thaoltand. ‘4,4/’:\\ o
MNAC o oad i

el. (60) 0Z-84808124 13 Cax: (06} 02 8680860 www.jrenalue.com

1,

P

CERTIFICATE OF CALIBRATION

Equipment Name: Bata Logpser with Temperatlure sensor

Manufacturer: Novalysx
Hodel; 110-W5-250L-0
Sorlal No.: A5818

1D No.t RYG_FS0545

Cuslomer

Name: ALS laboratory greup iThailand) Ca.. Ltd
Addrosa: 104 Phatthanakan 20, Phattharakan Rd.,
Khwaeng Suan Luang, Kiet Sunn Luang, Bangkok
10250 Thoang.

Rafersnea Usad During Calibration

1.Standard Termperature Prate Medel. STS-100 AS00.

Serial Ko.: 66768209, Due gote: 28 Mar 2024

2.Diptal Temperature Indicator Model: DTI 1000-A MK

I Serial No.: 57140700591 Due date: 22 July 2093

Cailbratien Procadure
The temperaluie cakbration was cone by InHouse
colibrabon  method a3 Wi-CL-0O1

indicator
temiperature scale use wns based on 175.90,

actording 1o
comparson melhad with stundard digital temperaiure
anrd  standerd  temprrawsre probe. The

Centificaie Mo, : CDT-038-66
Pafelof 2

Recelvod date: 11 Jut 2023
Callbretion date: 21 Jul 2023
Issue date: 21 Jul 2023

Celibration Condition
Temperalure: {23£3)°C
Relative Huidrty: 1552 15¢%

Trecanbllity

The measutemenl resulls are lraceable o the
atermational system of units (8h through Natonn!
Insutute of Meliclogy Thailand {NIMT) Certificatle
number. TT-0038-23. Certilicate nunibes: LR-O0S2.
22

Noted: The certificate is valld enly 1o the itern calibraled on date and place of calibration,

? .

Callbinled by

O Mr, Soawil Thachalad

1] Jittraparn Lettsampnot
Miss Ruangrumpa Phoommit

)
NAC

FRAKAITE ARCELITE Y,

gy rre

Approved SIEASIER: . ARl D e
Me., Parinye Boonchiroen

Caliceatlon Depariment Manager

CAITLAION @160

13 CEHDFICATE mAY NOT HE HEPRQLCDUCED EXCEPT IN FULL UNLESE HFERMISSION FOH RCHASUUCTIAN HAS
RUCN OHTAINCL 1N WIRITING FiIOM THE LABDHATORHY,

Pige 2ol 2 Pages

MCASUREMENT RESULTS

The wind direction semor was ealibrated 2gainst landard rotary encoder by

rethod Dy

cartificala Number

CWD-000 E6

was chried 00t al 457

intervafs In clockmeise ang counterclatkwite directions ahter oiet agjustment has been made. The fow speed of wnd P Tusialty 5 ] is kept constant

while the 48507 is 15tated around Its vertical axis, The resub o

axsociated

are reported In the Table below,

Alr sperd -2 e
mf Depree(*] Degrea ) ~
45000 a3
20,000 -]
135,000 133
06 180,000 181
225.000 i
170.0m1 i
Nsom ur
260000 ALy

Revark:

* Do ol sLandard

* Direetion sl Un ) Urdes Calibration,

Resuitol Callbration:- =2 Without Adjusiment
Callbnatlon Range: 20-40°C
Fupction:

This equl was with

J
NAC

SAGE ASTRIATN (T
DRASARE.

TIwhth Adjustment

Dimenslon : Diamster 12 mm. Lengh BD mm.

Iramarsien Standard
Cegth Reading
{mm) 1"

0 20.060
10 25.055
0 30.050
7o 35,043
70 40,036

UUCH : Unit Under Calibration

ue
Eeading
e
19.6
246
28.¥
34.5

395

63/14-1567/35-36, Scl Petchhesem7.7/1, Pelekhagem Rd,
wallhapry, Bangholkysl, Bangkak 10600 Thailand.
Tel: {66) D2-B680812813 Fax: [66) 02-B6808460 wwwlitanzleecom

Ermar
o)
Q8
04
04
QL]

0.5

MAC Ti - Nis TS
(ABATIGN GG

Corficate No : COT-035-68
Fafe 2012

sensor Model: HMPEQ S/N: T2320555.

Unceralnty
e
4,099
0.14
0.099
0.09%
0.0%9

The reported expanded urcertainty s bused on stundord uncertainty multiplicd by 8 coverape factor k=2
provithag & fevel of confdanze of approximately 85%.

* End of Cerlificete %




63/14-15,67/35-36, Sol Pelchkasem?,7¢1, Pelchkasem Rd,
‘Watthapra, BanghkokyaiBanghoh 10400 Thailand.
Tol: (66) 02-84B0812F13 Fax: (64) 02-86B0860 www/irshales.com

CRTIFICATE CALIBRATION

Callbration No. : AH-02072023
Page 1 of | Pages

Maragrement Nzm : Aetative humidily wilh dala lopgar

Manufecturer : Novalyna

ModelType : 110-wS-250L-0

Serlal Humber - ASB1G

ID Na. : AY0_FS0S45

Customnr : ALS Isborslery gioup {Thalland) Geo, Lid.

¢ 104 Pnalthanskan 40, Phatlhanakan Rd., Khwaeng Suan Luanp. ¥hal Suan Lua
10250 Thellang,

Banghoh

Environmental Gondition:
The mensuremenl wes carrled Sul in an amblent empersture of (2423)°C, and telalive humidity of (50x 1 S)%,

Mossuremenl Method:
Unil Under Calibration (UUC) was calibroted by comparlaoh methed wilh slandard chitled mirror hygrometer model: 186G-
3 In Ihe humidily gensrator enaiher 1o delerming the errora

Traceability:

Tnis insttument wos calibraled uning alsndard equipment whoss occuracy s iracoabllly throuph Notinsl [nslitute of
and 1o Ihe Int syslem ©f unita (SN vie WMCS Callarafion, inc Certificole number: 20626-

0L, Due dale: Bep P&, 2024.

Mensurement Data :Jul 23, 2023

lesurd Dnte dul 27, 2022

Mzasurement Aesully,

This equipment was connected wilh Indoos slr quality probe and Displayzd {UR) an diaplsy. Model: HMPAO, Serial oum
ber: T2320594.

Callbretlon wos parformed In the range of 20%AH lo 8O%RH

The results of golitration oro reporled in Ioble bistaw.

Daturmined Standerd pgang UUE s Eifor Uncerlainty
{®RAH) RH) R I%AH} 2{%RH]
=0 2005 17.5 26 052
50 50.23 46.5 -7 051
an 8025 185 -4.8 ol

Perloimed by
1. Sorawlt Thachslad
 Miss Jitwapon Lertsomphol
Miss Auungeuapal Plioginiil

Appraved Signolary ...

Mr. Perinyn Booncharoun,
Calibretion Dopsrimenl Manoget

" HAC

i J'n»..\\m FULL
————

REVIEW BY ...

NAC

Arredted rolteomion kboranry APPROVED BY .0
JIRANATEE ASSOCIATES CO.LLTI. BOALC 12635:2017
NSC-TEATE 17025
Iramatue kvioeimesCa i CALIBRATION 0357
& 5, 473536
Air speed measarement laborotary
Collbvotion sefvices drportment.

Lertificate Numbar

oyl [raccasle reng rannise eom
Vieh ule sowow franatee tom 00266

CERTIFICATE OF CALIBRATION

Page1of 2Pages

MEASUREMENT ITEM. < Cup anemameter Golibration procedure:
MANUFACTURER Haiabym The cwp onemometer was eoibroted ooinst
MOCELTY?  Sensor, WS.02F Standard b velpolty (roniducer miodel: B45507
Lfree Dl foceets WE-2506 ard piod tube with preclsion ifetentia pressure
SERIAL KUMBZR ool mrter model: DHAZSCO in oA Clost lest-prition of
- ektype wind tnnel with 503 ot crons lest
U logear: Aqsh: section arey. The Wi CL-00T based on IEC 61400-
::Do"um“u.nrcnwu '3":‘”143 123, Wind enerzy generatian syiiems = port 12
NCATION, FUrd em 1 Power pedforsince  ricourements of
CUSTOMIR ALS laboratery prous {Thallind] Co,, Ud, ety g wid (s B 017
1 X ey oy quide
Khet Suian Lun g, Banghok 10256 Phalland | s
TeacesbMiy: |
RECEIVED DAT( - 28 Dec 2042 “Hils EATAIZatE provides o Uneeobibly of The
. megrurem¢it ie recopmired ne natian!
I'“':“”"""""T paTe 05Jan 2023 ondsrds, and ta reaiisntion of e infethational
SSUE OAT 1 lan 2023 _ systemofonns 11} thesugh 1e KIMT (atianal
ENVIRONMENTAL CONDTIONS: '-“‘“"”"“"“’”’“"'”’""‘“"”w”’ﬁﬁ”'""““
: + Rumber- M-DG52-21 ord MU-0066-22
Amiient condition In the lboratary are ax follow:
Yemperatune 230230 < - Uncentainty of Mecsurements
Relmbve Humidity 5501150 KEH i The repocted vncertalnty of meerrement s
Almasgheric Pressure *10102 10 hey bosed on ik stardand encertaity mullipled by o
coverage factor k=2, Which for a oot
; . it 0ires ponds b a coreroge protilubly
PLACE OF CALIGRATION <Eifel-type wind \unnel of iranatee Associates £o., 1. of emprosimately 95 Ihe stancord wnrertointy
P § ho been deteenrined in accordance with the GUA
[ Cvpluation of £ asure ent
CALIBRATION CONDITIONS. <Wind twonsl cross-section aieat 50 :“’;luﬁ::;"" e expressan of yngerieinzy o
W\nd\r«l\wnflmulun - 1w’
Diameler of moynting b . mn
Blockage ratio of amh.a a1
Precondioning L28 hours at amblent conditions,
Measurement Canditian T dvrage valuct during measurement are (24,01 °C, (50.2) K3H and [1014.5] hRa,
TABULATION OF ATSULTS:

The teble bn neat page pive 1he messured valuss,

] RIS
NAC |

Cahbration Uegariment taaqer
‘sncm Fseo.um, f

Callbrated by
1A K4 Sarawht Thachatad
T K | targorn tersomptal

Remar
:Nnnh e

echion pres ol wind tunnel

" Diamaet of mounting pipe
it

THIS CALIBRATION REPORT MAY NOT BE REPAOCEDUCED EXCEPT IN PULL UNLESS PCRMISSION FOR REPRODUCTION HAS

BECH OBTAINED IN WRITIND FAOM THE LABORATORY.

Certlficate Number

£L.001-t8

Page 7 o' 2 Pages

MEASUREMENT RESLLTS *

The cupangmeenetir, Lint Under Culloration {UUCH was BaerChe u: 10 m/s or 5 minutes poior 1o calibratior. bele g posformed. The standard ait witee'ty 35 mfs
10 5 mfs was calculated by 3 standard 2ir vebocny tasaducer and above S m/3 to 30 m vias calculated by & patat ube with pretision cifferentn! presture
melerwhich was instafiod 40 mm and J0C mem respectively sway trom wnd Wuanel roste, UUC was instalied t erter of (he test section. The calbention was
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MICASUREMENT RLIUITY.®

The tup anemometer, Unli Under Cabitvation {LUUC) was exerche at 10 =5 Jor 5 minutes prior to cahbration being perfoemed. The standard alr velocity 0.5 mis
105 m/5 waj callated by @ standard air velocity Wanidueer ind Bbave § /8 10 30 M4 was cairulated by & pitor tube wlth precition d Herential pressure
mites which was inualied 20 mm and 300 mm respectively away from wind tunnel noire, UUC was Instalied al centes of thr test section, The calbraton was
carried out under both ising and fafling air wrlaciy in the (ange of 1 M/L 16 16 i3 3t Cakbrmon Interval of 3wy, The results of callbraton and auocaied
measuTement Locertainties are reported in the table ek,

THIS CERTIFICATE OF CALIBRATICN MAY KDT BE REPRODLICEG EXCEPT IM FULL UNLESS PERMISSION FOR REPROGUCTION HAS BEEN GBTAINED
IN WRITING FRGM THE LABORATORY
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CERTIFICATE OF CALIBRATION

Page L oA 7 Pages

MEASURDMENT XM + Wind Dvwrtion Semsor <olbmitlon procecure:
it o St sy T k. ARRATS
andard Rorory Incoder : 3

MootuTYPe :m;.“:fn’omzsw DMO4.03.5 Uin an chase Testsecton of EYfe
SERIAL NUMBER el e wind Funet wth 960 el €xst tesE seetinn

: § oeca. The WI-CL-OD baed un IFC £1400 121

Bala ingger- AS376 Wind engigy genetation syitems — Pan 121
IDHUMEER + AYG_FSd FPawer perfarmonce measucemects of ekectety
CONKTION A%-RECEVTD + Used item producing wind fusbines, Morch 7017 was used 03
CUSTOMER lu laboratory group Thalland) €o, Lid. a ratibearion guideine

luang,
Kh:l Suae Luard, Banghok 10258 Tralisnd. Yesoeobiy:
This gerdificmie provaies o teaceaiity of The

RLCEVED DATE 127 4an 2023 meavarement ta tecogausd rhe national
MEASUREMENT DATL 30 Feb 2013 wtondards, end o reatiation of thr intersaricnal
154UL CATE £ 10 Feb 2023 syster of Units {51} Mhrowgh the Mol fariona!

Meerotogy Institure of Tholload] vo Cemfeate
ENVIAONMENTAL CONDXTIONS: rumber: DA BO43 22
Ambient condion [n the sborstory a

Tempersture 'c Uncertolnty of Meausrement )
oot i w The eeponrd unceainty of meavare meat is

elative Humidity bosed on thr sgraed uncertainty multipied by @
Atmothhetic Bressure $ 10101 10 hea

cavesope foctor =2, Whih for o normat

@ Ieidition carre spond {9 a coverage prpbabiidy
af expwocimately 958 The standard uncertainry
hot been delermingd in acrordonce with the GUM
“Evsheation of mecturement

data Guide I the rrpicssion of uncertonly in

PLACE OF CALIERATION + Eitfel-rype wand tunne| of Jizanatee Avndates Ca,, Ltd.

: ion area’ 500 o' measuremen
Win direction bonta area? 179 '
Diameter of mounting pipe’ . mm
Plockage ratio of test dbject’ o143 |
vmnndmnnlu : 24 hourt at amblent conditsony

suremint Condhion 1+ The average values during measurenment te {24.0]°C, [49.0) XRH 3ad {1014.21 hFa,

TABULATION OF RESULTS:
The table £n Rext page give the measured vahves.

o, NAC

FAMr Sarawt Thadistad TIRANATE ASsCIATES
O Mist Jit:apaen Lertsomphol = it

Aowroved signatory; .

M Pannys flcancharoen
Cabibration Depanment Matager

fomarke
:mu_- e arttion area of the wird lunnel

‘um-:--f!mmnpu
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THIS CERTIFICATE OF CALIBRATICN MAY NOT BE REPRODLICED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS 9EEN OBTAINED
1N WRITING FROM THE LABORATORY

Vai Tamp. wind tannel [y rior B
imdsl 7] [mdi)
0585 2430 azx
1033 2410 at .
1043 nH at
£13 110 ot
499 ne a1
5.9% uie ] )
.05 1% L.EN
L1 206 ' oo
909 ne ~ oo
JUL:] 1.9 -an
1115 380 , oo
u 2580 oo
118 2380 (13
14.26 BH ‘ 00
1825 . o1
1628 270 00
Remark; o
M . Viam during wheh ook place
“wrouty of stndard :

“Welotey ol Lt YiKiet Caliteation

PHOTO OF CALIBRATION SET-LP

CalBration sct-up of the cup aremometet talbraton i the wind el nl Ivanater Msudiates Cu., L The wp anemumictee shown may deffer fra= the
caligsated ene. Renask: The F thee sets ug wnot gutunell

***fnd cf Ces ﬂl\nn“

KANATL mu:nu.\ £O, LT,

Cartificate Numbsr
CL-019-0

Page 1072 Pages

MEASUREMENT RESITS * .

The whd directlon sensor was cal.brated against slardard rotary encoder by comparisan method. Bufing tabbeation, the medsurement was carrled out ag 457
infetvals In ockwiie and Lountergiodowite direttions after oliiet adustment has bren made. The fow speed of wl'\d tunngl {utualy 5 mysd s kepl eanstant

while the sentar is FoTaLed afound s verticatasls. The revuhs of calibvatian and assodiated o in the table bekne.
Alr peed O [ 1. Error

mis Qagree (*) Cegree(”) Dagree [')
.00 [} [ R !
45,000 41 -
50.000 A7 3

. 135.001 0 3
180,000 78 4 . an
275,000 m E ' st
270001 m Lo osm
315,60 11 N o

Ren
2

* Cireetion of ncard
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY ==

451-451/1 SlAnthem Rd,Rangbumru, Bangplud Bangkok 10700 THAILARD.
Tel0-2435-3800 Fax.0-2433-1679 e-moailzakcenter@sithiphom.com htlg:/fwwwaithiphom.com

=
MIC-TISI-TIS 17025
CALIBRATION 83H

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

associales

CALIBRATIOR LABORATORY

Continuation of Calibration Certificate

Cert No, 1 ACC23005

Pages @ 1leofd

Calibration Certificate

Culibratdon Procedure ;

Calibration Method :

CP-AC03

This oquipmnt was clibmicd by based n [EC-60942:2003 Siandard.

Cert. No. 1 ACC23005

Job No.
I'ages

Equipment : SOUND CAUBMWE The sound pressure lovel, frequency and tow! distortion uflhe sound calibrator was measured using ihe reference
Manufocturer : RION microphone.
Model : NC-75
Scrint No.: 35002736
11 No.: RYG_FSMM96 Conditlon of {his result of callbraton =
|, Reference Smndard Insiruments ; .
Instrument Made] Serlal e, Cert, Ng, Due Date
Condltlon As Found : GOOD Wavelormn Generator ERE3 Y MYS52302702 EI’-OOGS-?JI'. 04-Feb-23
. Digital Multimeter 3381 MYS$3220104  EEL.BP. 01102\65 09-Felbr23
i ALS LAGORATORY GROUP (THATLAND) CO., 7D, Digital Mullimeter 33461A MYS322007%  EELBP. 030265 09-Feb23
Customer : 104 PHATTHANAKAN 4, PLIATTIANAKAN ROAD, Digital Multimeter 33614 MYS0024273  LELDP, USA245  09-Feb23
KHWAENG PHATTIANARAN, KHET SUAN LUANG Programmable Ancauator MAT-1070 62100114 FF-0009-22 l! 07-Febe23
Condenser Microphions 4180 2977900 AAD1I-22) 24-Febr23
BANGKOK, 10250 THAILAND. g Measuring Amplifier NA-2KAT 34560405 AA3005-22 23-Feb-23
! Audio Analyzer AVR-1360A  VIHIB606T EF-DOHJ-Z!‘ 07-Feb-23

;. “Fasorn 71

Loention : - 2. This result of calibration was found accurate as shown on date and place of cnhbrnuan [‘nr this calibrated iLem oaly,
Amblent Temperature : (23013} °c 3. This cenificate is raceable 1a the i | systemn of unit lat:
Pressure : (1013 £3) KPs 3.1 National Insd  (Tnai
Relutive Humldlty : (500 £20) " .1 National Instiwie of Metrology (Thailand),
el . 4

3.2 Thailand Institute of Seientific and Technulogival Research {TISTR),

ERR R N o Tx st

Received Date :
Callbration Date:
Date of [ssue :

06 JANUARY 2013
17 JANUARY 2023
19 JANUARY 2023

Callbrated by 3

Nathakorn Pisutpaisan

Approved by !

7 AL

{ Thanakul Petchumi )

el 1SOAEC 17025 standard, may nol be reproduced

This cenificate is issued in d with the
oilier than in [l excep with the prinr written approval of the liead of Calibration Labaretory.

QE-T51 2-H-34-02060d QF-TE1 2104120664

s

?'! :I'DI-‘I ’ P|?<H N, SITHIPORN ASSOCIATES CO,LTD.
: CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY o=

451-451/1 Slrinthom Rd, Bangbumry, Bangplud Bangkok 10700 THAILAKD.
Tel0-2425-8800 Fex0-2433-1679 e-mail:cakcenter@slthiphorn.com hilp#fwarw.siithiphom.cam

Cert. No. : ACL23MM7
Papes  : lal8

Cerl. Now @ ACC23005
dab No. : VC8EAC0024
Pages  : 3or3

HIC-TSI-TIS 27028

Result of calilyntinn ;
Calibration Certificate

L. Sound pressure [evel

- Equipmeni ; $OUND LEVEL METER
Speciffed sound Meusured | Devinted Tolerance Munufacturer ; RION
pressure level value valuz Uncertainty limit Model : NL-4% Microphong UC-52 / Preamplifier NIt-24
(n) O i) «@m eB) Serlal No.: 1222716/ 143832/ 22763
s, 93,98 R 0.14 T ID No.: RYG. FS0020
2 Frequency Condition: As Found : GOOD
Specified Measured Deviated Tuiemcc Customer : ALS LABURATORY GROUP (111AILAND) CO., LD,
Frequency value valus Uncenity it 109 PHATTIIANAKAN 40, PHATTIZANAKAN ROAD,
i 1) (%) . o KIWALNG PUATTHANAKAN, KIIET SUANT.UANG,
1000 [ oo o ) BANGKOK, 10250 THAILAND,
d ] ui | T
Location : - F e
& Tatal distartion Ambicot Temperature : {23043} LY [ ‘”hﬂiqm- ‘
Mesmred vaine (76 —— _ Pressure; (1013 23 kP2 : X
E iy (%) | Tolermnee linit (563 | Relative Humidity : 500420 ) % :
035 650 ] 10

]

Reccived Date ;
Calibration Date :
Date of [ssue ;

06 JANUARY 2023
13-18 JANUARY 2023
19 JANUARY 2023
The reported unyer

rtsingy is based nn & standard uncertainty muhiplicd by coverage factor 4 -

Nathekom Pisutpaisan

7 el

( Thanukyl Petchumi

or iy vilue foltowing caleulaion.providing a lavel of confidence of upproxinuely 95 % Calibrated by ¢

End of Catlbration Certificuts
Approved by :

This gentificate is issued in accordance witl the reguirementx of ISOAEC 17028 standard, wray nod be reproduce)

other than in full, except with the prior written approval ef the ficad of Calibrution Loboratory.

QF-TSI2HLH-020669
QFTS124H-(H-420604

- /‘lf/—?‘,



SITHIPORN, SITHIPORN ASSOCIATES CO,LTID.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibratlon Procedure :

Calibration Mcthed ;

CP-AC-0]

Cert, No. ¢ ACL2347
Job No. 1 VC66AC0024
Pages  : 2of8

This equipment was calibrated by based on IEC-61672-3 (2(1‘13) Standard for sound level meter (SLM),

The LM had tests 1o Acoustical and Elcetrical signal fests of fred: ghting with

Standard Tnstruments,

SITHIPORN) SITHIPORN ASSOCIATES CO,LTD,
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Ancehoic chamber and Relt

For tests results of each flems were made by chservation of ¢ach Inszments display and also with SLM's display,

Conditlon of this result of callbration :
1. Reference Standard Instruments :

lastrument Modsl Serial Mo, C!.I'_I-M Dpe Date
Waveform Generator 332104 MY45017076 EF-0007-22 04-Feb-23
Waveform Generator sne MY52302742 EF-N008-22 04-Feb-23
Digiul Mullimeter 334610 MY53220104 EEL.DF. 040265 0-Feb-23
Digital Multimeter 3361A MY53220076  ERL.BP. 03/0265 09-Feb-21
Digital Multimercr Hiela MY&0024273 EEL.DP, 05/0265 09-Feb-23
Programmable Atlenudtor MAT-1070 (AN UBES EF-0005-22 07-Febr23
Condenser Microphoene 4180 2571900 AA-1013-22 24-Feh-23
Mcasuring Amplificr NA-42KAl 34560495 AA-3005-22 22:Feb-23

2. This result of calibrution wes found sceuraic as shown on date and plave of calibration for this calibrated item only.

3, This certificate is traceable to the intemational system of unit maintained at x

3.1 National Institue of Metrology (Ihailand).
3,2 Thailund Tnstituie of Scientific and Technological Research (TISTR).

QE-TSI 2-H-(H-G26S

)4

SITHIPORN; SITHIPORN ASSQCIATES CO,LTD.

assaciates

CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Cort. No. : ACLZ347
JobNo. : VCE6ACO024
Papes  : 3of8

ummary of Measur: Ut ;
! Uneertainty | Maximuo-permitied
Parumeler cPamy | Fall uncertainry of
‘ (@B} ) meeasurement (AB)
1. Absolute sensitivity 4 - 0.2 KA
2. Self-generated noise v - 62 WA
3. Acoustical signal tesis of frequency weightings
125 Hz I - 03 0.6
1000 Hz v - 03 0.6
800011z v - 03 ‘ [X]
4. Llectrical sigmal tesls of frequency weightings
For 10Hzto A Kliz v - 0.3 . 0.6

For> 4 kilzwe 10 Kil2 v - 0.3 : 0.7

For > 10kILz o 20 kB2 - - N 1.0
5. Frequency and time weightings al 1 kliz v . 02 0.2
6. Leng - term stability v 0.1 . 0.t
7. Level linearity on the reference level range v 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone bursl pesponse v - 0.2 03
10. Peak € sound level v - 02 035
11, Overload indication v - 02 Y
12 High level stability K4 . 0.1 0.1

QI 1S 12820682
- ol

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
pesoetate: CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cort. Now 1 ACL2ZINY
Joh Mo, ; VCGACIOZ4
FPapes @ 4of8

Cert, No. : ACL23047

Job No.
Tapes

1 VCE6AC0024
BT ]

Result of callbration ;-
1. Absvluie sensifivily
Referenoe Measured Ascoplance
Acoustic Signal Valua Deviation Limit
{dD) {dn) (ds) (dB )
91.9 (93.95) 019 0.0 03

1, Self-gencrated nolse
2.1 Normat test

Measured Value
(dn )
15.1

2.2 The mivrophone of the suand level mvter wes replaced by <lectrical signal input deviee.

4. Elecirical sipnal tests of frequency welghtlngs
Weighting network response with relative 10 ) kHz,

Frequency Measured value
Weighting (dn)
A - weight 1.8
C - weight 178
Flat 238

3. Acoustical signal tests of frequency welghlings
Meter [ee-field agoustic response at a level of 84 dD.

Trequency TDvistion from various frequency weighting response curve {dE)
(hr) Flot Cweight | Awweight Aceeptance
B Limits
125 0.5 0.5 0.5 + L8
1600 0.1 0.1 0.1 = 1.0
5000 -1.3 =12 1.2 50

QF-TSIZ-G404-020664

Frequency Deviation from vericus frequency weighting response curve (dR)
(lz) N : Acscplancy
Flat Ceweight Arweight Limils
£3 0.0 0.0 0.0 420
125 0.0 [ 0.0 *15
250 2.0 0.0 0.0 +1.5
500 0.0 0.1 0.0 *1.5
1000 0.0 0.0 .0 =10
2000 0.0 0.1 0.0 2.0
4000 0.0 0.1 0.0 30 .
$000 0,1 0,1 (] +5.0
5. Frequeney and Ume welghtings at 1 klz
5.1 Frequency weightings at 1 kHz
Mensured Devialed Avceplance
Froquency Velue Value Limits
Weighting (4B) dn) (dis)
A -weight 940 0.0 -
C - weight 940 0.0 £9,2
Flat 94,0 0.0 0.2
5.2 Time weighting at 1 kliz
Mensured Devialed | Acceplanee
Trequensy Yalue Valoe Limits
Weighting L) (dB) {dB)
Fasl 4.0 0.0 -
Slaw 940 0.0 101
Loy 94.0 0.0 +0.1
6, Lupg - {erm stabilliy
SIM Display | $1.M Display Devinted Acceplance
Frequeney st initinl al fina! value Limits
Weighting (dir) (dB) (dn) (dn)
A~ weight 94.0 94.1 0.1 =03

QF-TS1 2-14-0d-020664



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

associzles CALIBRATION LARORATORY associates CALIBRATION LABORATORY
Continnation of Calihration Certificate Continuation ol Calibration Certificate
Cert No. : ACL2IM7T
Job Na. : VCGEACO024 JobBo. 1 VCS6ACH024
Pages  ; Gofd Papes ; 7of 8
7 Level linearlty on the relcrence level range 8. Level lincarlty Including the level ranpe control
Anticipated | Measured | Deviated | Accepiance Anticipated | Measured || - Peviated | Accepuance
Value Value ¢ Value Limts Range Value Valoe [§ Valus Limits
(dn) ey | (an) (dny (s} (4B) :| (4B) (dB)
137.0 137.0 P00 1.1 Auto 940 4.0 0,0 £L1
1360 1360 |1 00 £1,1 :
135.0 135.1 0.1 | L1 9. Tane burst respanse o
1.0 1341 a1 L1 Time Tone burst Anticipaied | Measured Devisted | Acceptance
133.0 1330 0.0 211 - duration, Th Cycle Value Value Vaiue Limits
1320 132.0 Q.0 1.1 Weighting {ms) (4B} (dB} dB) . (dB)
1310 1310 00 £1.1 ’ 025 1 108.0 107.9 00 [ 15:-50
123.0 1290 0.0 £l Fast 2 [ 170 1169 0,1 10525
124.0 1240 o0 211 . 200 800 134.0 1340 0.0 | 410
119.0 9.1 3] £11 B 2 3 108.0 107.9 0,1 15;-50
1140 1140 09 £ i Slow 200 200 1276 1276 0.0 1410
1090 109.0 00 il . 0.25 1 99.0 8.3 -0.2 15;-5.0
1040 104.1 0.l x11 N SEL 2 8 1080 108.0 0.0 1,0;-25
99.0 95.0 o $11 200 300 1280 128.0 0.0 /L0
940 24,0 0.0 + L1
0.0 9.0 0.0 1.1
240 T 00 11 10. Peak C sound level
%0 190 20 21l Number of cycle Anticipaicd Measured Devisled | Acceptance
740 740 00 L1 in Vale - | Valve, Lepeak Value Limils
2.0 &0 |- 0o 1. test signal (a) | (amy (dB) (dB)
§4.0 4.0 80 11 Continyous 1330 133.0 0.0 -
9.0 550 &0 #11 One 1364 1354 -0 3.0
54.0 4.0 00 +1.1
i 20 a0 211 Wumber of eyele Anticipated | Measured Deviaed | Acceptance
::g ;::)] gg : i: in Value Vulue Value Limits
a0 o o0 . lest Tlgﬂﬂl (dB) (dB) {dB) (dR)
00 29 o1 RS Continuous 133.0 133.0 0.0 -
200 269 o T Posilive hall syele 1354 135.1 -0.3 +2.0
5o 20 Y T Negative hall cycle 1354 135.1 -0.3 2.0
27.0 26.9 0.1 1.1
2641 259 0.1 1.1
250 249 .1 + 1.

QF-T81 2404 {12064 QF-TSI244-2-020664

> 271 )
SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
associates s = .
CALIBRATION LABORATORY SITHIPORN ASSOCIATES CO,LTD.
: . . i . s I
Continuation of Calibration Certificate CALIBRATION LABORATORY
Cert, No. : ACL23047 ]
JobNo. : VCE6AC0H24 451-451/1 Slrinthom Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISHTIS 17025
Pages  : Boff Tel.0-2435-8800 Fax.3-2433-167% e-malical ithiphorn.com_http://wwwaithipharn.com
Cert. Ng, 1 ACC23009
11. Overload indieation Pages  : lof3
. N .
Measired vulue (dB ) Deviated | Acoepance Calibration Certificate
Positive Negative Value Liita Equipment ; SOUND CALIBRATOR
one-half cycle | one-half cycle {dn) {dB) Manufacturer : RION '
8.5 89.6 0.1 +1.5 Maodel NC-74
Serial No.: 178121
12, High level stabllty B No.: RYG_FS0213
SL.M Display | SLM Display Devialed Acceplance
Frequency al injtial ai final Value Limils Condition Az Found : Goon
Weighting (dB) (dB) (di ) {dB) ] :
A ~weight 1310 1370 2.0 03 Customer : ALS LARORATORY GIROUP (FUAILAND) CO,, LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KIWALNG PHATTIIANAKAN, KIIET SUAN LUAN(],
BANGKOK, 10250 THAILAND.
The reporied uncenzinty s based on a standard uncertainty maltiplied by coverage factor k =2 Iy st
Lucation : - LTy ,#ﬁg;aﬂi P
or any value following caleulativn. providing a lavel of confidence ol approximencly 55 % Amiblent Temperature : (230 3 ) s : :
Pressure: {1013 23 ) kPa
End of Callbration C Relntive BumidEty ¢ (500 £20 ) %
Received Date @ 24 JANUARY 2023
Culibration Date : 26 JANUARY 2023
Date of Isswe © 27 JANUARY 2023
Calibrated by ; Nathakom Pisutpaisan

Approved hy ; ; W

( Thanakul Petchurai

“This certificale is issued in accordance with the requirements of IRGAEC | 7025 siandard, may nol be repraduced

other (han in [iull, exzept with the prior wrillen approval af the head of Cafibration |Laboratory.

QF-TS1 2 MH-3-020064 QF TS 2-(4-(H-02066H

= AL



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

Continuation of Calibration Certificate

Cert. No. 1 ACC23009
Job No. : VC66ACHI31
Pages : 2ofd

Calibratien Procedure @ CP-AC-03

Callbration Method : !

This cquipment was calibrated by based oo IEC-50942 2093 Standard.

The sound presswre Jevel, [requency and (otal distorion ufl.h: sound calibralor mmmmed using the reference
microphene. i

Conditlon of this result of calibratlon @ s

1, Reference Standard Instruments @ ' .
Instrumsnt Mode) Serinl Na. Cerl, No Ruie Tae
‘Waveform Generator 3s50B MY52302742 IEF-DDOH-‘Z‘Q 04-Feb-23
Digiral Multimeter 3MolA MY53220104  EEL.BP, 40265 O%Fep-23
Digial Multimeter 3MAIA MY53220076  EEL_RP. 0310265 03Febr23
Drigiial Multimeier 33461A MY60024273  EEL.BP. 050245 W-Fetr13
Programmable Aitenuator MAT-1070 s2i00114 EF-0009-22 07-Fet-23
Condenser Micraphone 4150 2977500 AA-101 :!-22;E 24-Feb-z3
Measuring Amplifier NA-IKAI 34560495 A.A-SDOS-}J" 22-Feb-23
Audio Analyzer AVR-3360A  V744B6069 EF-0010-22 07-Fetr23

2. This result of calibmtion was found accurate as hown on dale and place of :n.lihrzlior;l for this ealibraled item only.
3. This certificale is zraceable to the international system of uhil Maintained a:

2,1 National Lostitute of Metrolagy (Thailand),

2.2 Thailand Insiitute of Scientific and Technological Research {TISTR).

QF-TS12-04- 412060

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY =

<
451-451/14 Sitinthorn Rd Bapgbumry, Bangplud Bangkok 10700 THAILAND. NSC-TISI-NS 37025

Tel £-2435-8B00 Fax(-2433-1679 e-mailical-centas@ihiphorncem hiip/fvwwsithihorcom

o el

gsl;l'or'-! Efgf N, SITHIPORN ASSOCIATES CO,LTD,
CALIBRATION LABORATORY

Continuatigh of Calibration Certificate

Cert, No. : ACC23008
Job Ne.  : VC86AC0031
Pages : Jol3

Result ol calibration :
1. Sound pressure level H
Specified sound Measured Deviated ‘Tolerance
pucasure level value velue | Uncertelaty liﬁl
(dB) (dB) {d) Co-dn) (dB)
Lal 94.16 0.16 Q.14 .40
2. Freguency
Specificd Measured Deviated Tolermee
Frequency value value Uncernainty limit
) H2) (%) %) i)
1000 1003.2 0.3 0.1 ' 10
3. Tota! distortion
Measured valuc (% ) Uncertainly (95) ‘Tolerance limit (%)
1.97 0.10 ) 3.0

The reponied uncertainty is based on n standard tneerwsinty pultiplicd by coverage factor & ~ 2

orany value following calculationproviding a lavel of confidence ol approximatgly 95 %

- End of Calibration Certificate

QF-TH1 2411020004
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SITHIPOQAN, SITHIPORN ASSQCIATES CO,LTD.
Arsecintos CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. ; ACLZINR2
Pages :  lof8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION .

Model ; NL~42/ Microphune UG-52 / Preamplifier NH-24
Serial No.: 00734220/ 145272 / 4370

1D Ne.: RYG_F50026

Condidon As Found GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD
134 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KIIWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THATLAND, '

Customer :

Locadon ¢ - ﬂ'ﬁ'—[qh ?«_'
Amblent Tempcerature : (220 43) °C -
Pressore s (1003 £3) KPa _3{{—_[{?
Relative Humidity : (500 £20) % TR

Received Date
Calibradon Date
Date of Issue ;

Calibrated by ¢

Approved by @

29 JANUARY 2023

s Wil

Cert Na. : ACL2I082
JubNo, & VC6EAC003]
Pages @ 2of8
Calibraden Procedure ; CP-AC-01

Calibration Method :

This equipinent was calibrated by hased on IEC-61672-3 (20]3) Sinpdard for sound level meter {SI M),

The SLM had rests 1w Accustical and Electrical slgnal tests othumcy weighting with Anechoic chamber and Relerence
Standard Instruments.

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

Condition of this result of callbration :

1. Reference Standard Instruments :
[nstrument Mopde) SerialNe, Log Dale
Wayveform Generator 332106 MY42017076 04-Feb-23
Waveform Generator 351D MY52302742 d 04-Feb-23
Digital Multimeter 3361A MY$3220104 EEL.BI‘.‘_(N-MES 0%Feb23
Digilal Multimeter IM61A MY53220076 ECL_BP, 0340265 09-Feb-23
Digilal Multimeter Ad6la WMY60024273 LELHP, 050265 0+-Teb23
Progremmable Aticnustor MAT-1070 azl00114 EF-0009-22 07-Feb 23
Condens¢r Microphone 4180 2977500 AAO13-22 24-Feb-23

Measuring Amplifier NAHIKA] 34560495 AABDDS2E  22-Feb-23

2. This result of caljoration was found accurate as shown on dale and place ol calibraiion for this calibmated ilem only,
3. This cenificate is traccable Lo the intematienal system of unil mainained at ;

3.1 National Institute of Metrolegy {Thailand).

3.2 Thailand Instituge of Scientific and Technologica Research (TISTRL

25-26 JARUARY 2023
27 JANUARY 2023

Nathakom Pisulpaisan

7. Al

( Thanakul Paichurai

Thix eentificate is issued in aceerdance wilh e requiremnents of ISO/IEC 17625 standard, may not be reproduced

other than in full. exeept with e prior written approval of the head of Calibration 1.aboraiory.

QFTRI2AH -6

QE-TS 1240200



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD,
associates CALIBRATION LABORATORY

Centinuation of Calibration Certificate

Cert. No. : ACL21082
JobNa, : YC6§AC0031

Pages @ Jefd
L U[H
! -
| Usneertalnty | Maximum-permitied
Parameter : Fasi | Fali @) uncertattiey of
1 measurement (&)
1, Absolule sensitivity v - - a2 - KA
2. Scll-gencrated noise 4 - ~ D2 NA
3, Acoustical signal 1ests of frequency weightings . -
125 Hz 4 - 03 [T
1000 Hz v 03 06
o090 Hz v - 03 % 0.7
4. Electrical signal tests of frequency weightings \
For 10 Hz 10 4 kliz v - 0.1 i 06
For> 4 kHz 10 10 kHz v - 03 i 07
For> 10kHz 10 20 kHz - - - } 1.0
5, Frequency and time weightings at 1 kHz v . 0.2 i 0.2
6. Long - term siability v - 0. i 0.1
7. Level lincarity on the reference lovel range v - 0.2 0.3
8. Level linearity including the level range control v - 02 7 0.3
9. Tone burst response v - 02 0.3
10. Peak € sound Tevel v - 02 0.35
11. Overload indication v - 0.2 0.25
12. High level suabiliry v - 0l ol

OF-TS1 2044004020664
7 A

SITH i _PO RN; SITHIPORN ASSOCIATES CO,LTD.
arsaciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 3 ACL23082
Jab No. : VC66ACODM
Pages : Sof§
+. Electrical slgnal tests of Irequeney welghtings
Weighting network response with relative to ) kHz

Frequency Deviation from various frequancy weighting response curve (dB)
(lz) , R Acceplance
Fla C-weight A-weight Liits
53 -0.1 0.1 -0,1 2.0
125 -0.1 0.0 01 . 1.5
250 0.0 0.1 -} +1.5
500 0.0 0.0 0.1 o ]
1000 0.0 0,0 0.6 +1.0
2000 0.0 0,6 0.0 +2.0
4000 0.0 0.0 0.0 3.0,
8000 0.0 0.0 0.0 5.0

5. Frequency and time welghtings #11 kHz |
5.1 Frequency weightings al ) kHz

hieasured Deviated Acceplance
Frequency Value Value Lirnits
Weighling (45} tds) (d)
A - weight M0 0.0 -
L - weight 1.0 0.0 =02
Flai 4.0 0.0 £0,2

5.2 Time weighling at 1 kHz.

Measured Devinted | Acceptance

Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94,0 0.0 -
Slow 24.0 0,0 0.1

Leg 94,0 0.0 +0.1

6. Long = term stpblllty

SLM Display | SLM Display |  Devialed Acceplance
Frequency &l initiel at final Value Limits
Weighting (dB) (dn} (dB) (dB)
A+ weight 4.0 .1 [ +0.3

QF-TSI2-H4--~020064 z ;

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD,

associates CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. ¢ ACL23(182
Job No. : YC6EACOQ31
Pages : dof8
Result of eqlibration ;
1. Absolute sensitivity v e
Reference Meanued Acceptance
Acousiic Sigas! Value Deviation Limit
(48} (dB} (48} (dB)
93.5 {93.95) 939 g0 203

2. Sel-pencrated noise
2.1 Normal test \

Mcasured Valoe 3
(d8) Y
15,6

I
:
i
2.2 The microphone of the sound level meter was replaced by electrical sig:ml{input device

Frequency Measured valye i

Weighting (dn) £

A - weighl 12.0 :

C - weight 183 ’
Flai 24.1

3. Acvustleal signal tests of frequency welghtings
Meler [ree-ficld acouslic responss a1 a level of 85 dB

Frequen Devialion from various frequency weighting response curve (dB)
oy

{Hz) i ; Acceptence
Flat Cowelght A-weight Lingis
125 0,2 0.2 0.2 1.5
1000 -0.1 -0.1 0.1 = 1.0
BO0D -L.6 <1.5 -1.5 =5.0

QF-TS1 2-L3-5-021H54 W

§ ITH | PO RNy SITHIPORN ASSOCIATES CQ,LTD.
deepiiatce CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. No, ; ACL23082
Joh No. ! VCE6AC0D)
Pages : Goff

%, Level linearity en the refercuce level range

Anticipated [ Measured Deviated | Acceplance
Value Value ¢ Value Limile
(d) (dB) . (dB) (dB)
1379 1370 a0 +i1
135.0 136.0 - 0.0 +1,1
135.0 135.1 o0l *1.1
134.0 134.1 0.1 %1,
1330 1330 0.0 £1.1
132.0 1320 0.0 £1.1
1310 131.0 0.0 1.1
129.0 129.0 0.0 2 11
124,80 124.0 0.0 £1.1
119.0 119.1 t,] &1.1
114.0 114.0 Lo +1.1
105.0 109.0 0.0 +1.1
104.0 104.1 0.] +1.]
99.0 59.0 0.0 %+ 1.1
94.0 94.0 0.0 + 1.1
89.0 89.0 0.0 = 1.1
34.0 $4.0 0.0 = 1.1
79.0 79.0 0.0 =1
74.0 74,0 0.0 +1.1
69,0 5.0 L0 +1.1
64,0 64.0 ) +1.1
590 59.0 1.0 +1,1
40~ 4.0 , 0.0 + 1.1
490 49.0 Q.0 + L]
44.0 44.0 0,0 1.1
3.0 9.0 0.0 £1.]
M0 33.9 0.1 + 1.1
.G 28,9 0.1 41,1
20,0 28.9 0.1 1.1
280 27.9 -0 x 1.1
27.0 268 .1 +1.]
26.0 259 -0.1 +1,)
25.0 24.8 0,2 = 1.1

QF-TS 1 24M-H-020684 /w\_
. .



SITH I POR N') SITHIPORN ASSOCIATES CO,1'TD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPOR N) SITHIPORN ASSQOCIATES CO, LTI,
assoclates - CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Cert. No. ¢ ACL23082
JobNo. 3 YC&SACD03)

Pages  : TefR
8. Level linearlty including the level range control
Anticipated | Measared | Devialed Acceplance
Hange Value Velue ‘l Value - Limits
(dB) () || (@) (4B)
Auta 94.0 940 09 41,1
9. Tene bursf response -
‘Time Tone burst Anticipated | Measured Devisled | Acceptance
deration, Th | Cyele Value Value valie Limbts
Weighting | (ms) (a8) (d8) (e} -] (4B)
0,25 1 103.0 1073 0.1 » L5;-5.0
Fost 2 § 1170 1169 0.1 10325
20¢ 500 1330 1340 0.0 *1,0
2 8 108.0: 107.9 0.1 1.51-5.0
Slow -
200 800 127.6 127.6 0.0 ' 41,0
0.25 1 930 98.8 -0.2 13;-80
SEL 2 8 L03.0 e -0.1 1.05-25
200 800 128.0 128.0 0.0 S ELD
10, Peak C sound level
Number of cycle Anticipated | Mensured Deviated Acceptance
in Value | |Value, T.épeak Value Limits
test signal {dB) . {dB} {dB) {48}
Continuous 1330 133.0 0.0 -
One 1364 1| 1363 0. +3.0
Number of eyele Anticipated | Measured Deviated | Acceptance
n Value Value Value Limits
les signal (4B} (dB) (dB) (B )
Conlinuous 133.0 133.0 0.0 -
Pusitive hall cycle 135.4 135.1 0.2 +2.0
Nepalive half eycle 1354 135.1 0.3 2.0

QFTSI3-04-4u 020004

7 Al -

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATTION LABORATORY VNS

¢l o
5145111 Sirinthom Rd, Bangbumey, Bangplud Bangkok lu?mTrlA:lLAm, NAC-TISI-TIS 17825
Tel0-2435-8800 Faxd-2433-1679 a-maii::al-ce’nlvrtﬁslll‘llphnrncam hitp#fwawsithiphorncom  CAUBRATION 03

Cert, No, : ACL21048
Pages @ 10of§

Calibration Certificate

Equlpment : SOUND LEVEL METER

Manubfaclurer ; ale _

podel NL-42/ Microphone UC-52/ Preamplifier NH-24

Serial No.! Q1222724 4143842/ 2711

1D No.t WYG_FS0023

Conditlon As Found : GOOD

Customer : ALS LABGRATORY GROUT (THAILAND) CO., LTD.

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

Location : - " - 'l'l‘ .- %rf’mm 7) ‘
Amblent Temperature : (230 23) (o sy AEERRe L
Pressure : {1013 £3) kPa Cinas —'i-{_j{f

Relative Humidity : (500220} % st B
SRR 113 PO

06 JANUARY 2023 o

1318 JANUARY 2023

19 JANUARY 2023

Received Date
Calibration Dxte :
Date of 1ssue :

Mathekom Pjsutpaisan

7,@&24_

¢ Thannkul Fetchurai

Calibruted by :

Approved by :

This cenifieale i issued in ecordance with the requircments of ISOMEC 17025 standard, may nol be reproduced

ather shan in fill. except with the prior written approval af the head of Calibrtiun Laboratory.

OF-TS12-04-{H 0200t

Cert. No, ; ACLZ3032
Job No. : YC&ACO0N
Pages @ 8af8

11. Overload indleation

Measured value (dB } Deviated Acteplance

Fositive Negaive Valoe Limits
onc-half eyele | onehalf cycle (48} {dB)
89.6 395 T 4.3

11. High Jevel stabitlcy

SLM Display | SLM Display Devialed | Aceeplance
Frequency at initin! at final Valoe Limits
Weighling (a8} (ép) (dB) {dB}
A - weight 137.0 1370 9.0 0.3

The reported unceriginty is based on & standand uncertainty muhiplicd by cm‘crl':le faclor k =2

or any veluz following ealeulation.providing a favel of ds of ly 95 %

Eod of Calibreilsn Certillcate

QF-T5 12031 -02066

7 LA

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Tesectates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACLZ3M8
Job Ko, : VC6SACOM
Pages 1 2of8

Calibration Frocedure : CP-AC

Callbration Melkod :
This cquipment was calibratcd by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests 1o Acoustical snd Tlectrical signal tests of frequeney weighting with Anechoic chamber and Reference
Staudard Instruments. '

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

Conditlen of ibis result of calibration :
1. Reference Sundard Instruments

Inalrument Moide] Serlpl Na, Cord Np, Due Date
Waveform Generalor A210a MY4RGIT076 LF-0007-22 04-Feb-23
Waveform Generator 3500 MY52302742 T-F-0D0R-22 04+-Feb-23
Digital Multimeler 33361A MY53220104 LL.BP. 040265 09-Feb-23

Digita] Multimeler 33481A MY 532200706 LBP. 030285 09-Feb-23
Digilat Multimeler 3ABLA MY 60024273 LLEL.AP, 05/0265  Q9Feb-23
Pragrammahle Aucnoalor MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Migrophone 4180 2577900 AA-1D13-22 24-Feb-23
Measuring Amplifier NA-32KAL 34560495 AN3005-22 22-Feb-23

2. 'I'his result of calihmtion was found aecurate as shown on date and place of calibration for this calibruted ilem only.
3. This cerificate is raceable to the international system of unit maintained al :

3.1 Natiunal Institute of Metrology {Thailand),

3.2 Thailand Institule of Sgisatific and Technological h CTISTR).

QF-TS1 M- -0



SITHIPORN, SITHIPORN ASSOCIATES CO,LTL.

assaciates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23048
JobNo. 1 VC66AC0024
Papes  ; 3ofB
ASIY eI H
|
: Uncertainty {  Maximum-permlticd
Parameter \r Pus | Fall @ uncertsinty of
i messurement (dB)
1. Absolute sensitivily v o] 0.2 N/A
2. Self-gencrated neise v - .02 WA
3. Acoustical signal tesis of frequency weightings .
12§ Hz v - 03 = 0.6
1000 112 v 03 0.6
§000 Hz ¥ 0.3 | 0.7
4, Electrical signal tests of frequency weightings g
For 10.Hz 104 kiz v 0.3 ! 0.6
For 4 kHz 1o 10 kKlIz I - 03 . 07
For > 10 kHz to 20 kHz - - - : 1,0
5. Frequenicy and time weightings at I kilz v - 02 : 0.2
6. Lotig - lerm stability v - 0.1 0.1
7. Level linesrity on the reference Jeve] range 4 - 0.2 0.3
5. Level linearity including th¢ level rangz control v - 0.2 0.3
9. Tone burst response v - 0.2 0.3
10, Peak € sound level v - 02 035
11. Overload indication 4 - 02 0.25
12. High level stability i - %] 0.0

QF-TS12-H4H-020663

-~ ﬁf/fi

SITHIPGRN; SITHIPORN ASSOCIATES CQ,LTI.

BS5OTialEs

CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Cert, No, : ACL23048

Jor No. @ VCE6ACD024
Pages  : Sof8
4, Electrleal signal tests of frequency welghiings
Weighting network response with relative to | kHz.
Frequency Deviation from various frequency weighting respunse curve [dB)
(0Nz) : Acceplance
Flat Crweight A-weight Limits
63 Q.1 0.1 0.0 2.4
125 0.0 0.0 0.0 +1.5
250 0.0 00 0.0 +1.5
500 0.0 0.0 0.0 +1.5
1000 0.6 0.0 0.0 1,0
2000 0.0 0.0 0.0 2.0
4000 0.0 0.0 0.0 =30
S000 0.0 0.1 o1 45.0
&, Frequency and time weightings at 1 kilz
5,1 Frequency weightings at | kHz
Measured Deviated Atteplance
Frequency Value Value Limits
Weighting (dn) ¢48) (dB)
A - weight 24,0 2.0 -
C - weigh 94.0 0.0 +0.2
Flat 94.0 0.0 0.2
5.2 Time weighling a1 1 kHz
Measured Deviated Acgeptanse
Frequency Yalue Value Litnits
Weighting (dB) (di) tdB)
Fast .0 0.0 -
Siow 94,0 0.0 + 0.1
Leg 940 0.0 (L]
6. Long - ferm stubllity
SLM Display | SLM Display |  Deviated Acceplance
Frequency at initial at firel Value Limits
Weighling (dn) {dB) (d8 ) 1dB)
A - weight 94.0 94,0 .0 20,3
F-TS 12-H- (4120664
¢ AL/

SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

assaciates CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cerl. No. : ACL23048
Job No. ; VCS6AC0024
Pages  : Aof8
Result of ealibration ;.
1, Absolute sensitvity |
Reference Measured Abceptance
¢
Asoustic Signal \’a!ue Devisticn Limit
(dB) (dB) (48] (dB)
93.9 (93.95) 939 Coon 0.3
2. Self-generated noise
2.1 Normal (est
Measured Value g
{dB) :
154 :

2.2 The microphong of the seund level meter was replacsd by elccirical sign:ﬂ:input device.

Frequency Measured value
Weighting (dB)
A - weight 1.2
C - weight 17.6
'lat 23,4

3. Acoustical signat (ests of frequency welghtings
Meter free-field acoustic response a1 a Jevel of 84 dB

Trequentay Deviation Rom various frequency weighling response curve (d3)
Nz} | Acceplance
Fiat C-wel A-welght
; e o Lirits
125 0.2 0.2 02 =15
1000 -0.1 -0.1 -0.1 1.0
000 0.8 -0.8 0.7 5.0
QUSTS1 2 IM M- Wbl
> 214

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

desocialos

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level lnearliy on the reforence level range

Cerl No. ¢ ACL2IMR
dab Mo, : VCEGACNA24

Papes  : Gof8

Anticipated | Measured Deviated Atceplance
Value Value Value Limits
(an} (<0) (4n) (dB)
137.0 137.0 0.0 +1.1
1360 136.0 - 0o =13
1350 135.0 0.0 +1.]
134.0 134.0 0.0 41,1
1130 1330 0.0 + 1.1
132.0 132.0 0.0 +1.1
121.0 131.0 9.0 + 1.1
129.0 1290 0.0 t 1]
124.0 124,06 0.0 + 1.1
119.0 119.0 0.0 1,1
1i3.0 114.0 0.0 + 1.1
109.0 109.0 0.0 21,1
104.0 104.0 00 & 1.l
$9.0 99.0 0.0 % 1.1
94.0 94.0 0.0 =11
89.0 89,06 0.0 1]
84,0 a0 0.0 = .}
79.0 7%.0 0.0 + 1.1
74.0 X 0.0 +1.]
£9.0 69.0 2.0 *1.1
640 64.0 . bo 1.1
9.0 59.0 00 1.1
54.0 519 Al +1.1
49.0 489 0.1 +1.]
H.0 419 0.1 £ 1.1
9.0 .9 -0, 1.1
3.0 19 -0.] *1.1
30.0 29.9 i1 = 1.1
29.0 288 -0.2 + 1.1
28.0 219 .1 +].1
27.0 26.8 -0.2 1.1
26.0 5.9 -0.1 + 1.1
25.0 24.8 -0.2 + 1.1

QFTH12-M -0

- ATA



associates

SITHIPQRN; SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CQO.,LTD.
assoclates - CALIBRATION LABORATORY

Continuvation of Calibration Certificate

8 Level Hnearity including the level range contral

Ceri. No. : ACLZIME
Joh No. 1 VCG6ACO0Z4
Poges i TafB

SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

451-551/1 Sifinthorn Rd Bangbumy, Bangplud Bangkolk 10700 THAILAND.

Tol.G-2435-8800 Fau0-2433-1679 c-mailicab-centergslihiphomucom http/fwwwsithiphomcom

Anticipated | Measuwred | Deviaied | Accepience
Range Value Vilie +|  Value Limits
(di) (ds) (dB) (dB}
Auto 94.0 M0 0o #1§
|
9, Tane burst reaponse )
Time Tone bursi Anticipated | Measured Devieled | Acceptance
duration, Th Cycle Valye Yalye Value Limits
Weighting (ms) 148) (dB) (dB} {dB)
0.25 108.0 107.9 -0.1 15;-5.0
Fast 2 117.0 117.0 0.0 10325
200 BOO 134.0 134.0 0.0 . x).0
2 108.0 108.0 0.0 1.5;-5.0
Slew -
200 B 127.6 127.6 0.0 1 £1.0
2.25 980 98.9 0.1 15:-50
SEL 2 103.0 108,0 0.0 10;-2.5
200 800 128.0 128.0 0,0 +1.0
10. I'eak C sound level
Mumber of cyele Anticipated |  Mensured Devisled | Accepunce
in Value Value, Lepeak] Yelue Limits
test signal {dB) {dB} (dB) {dB)
Continuous 133.0 133.0 0.0 -
One 1364 135.3 .6 +3.0
Number of cycle Axlicipated | Measured Devisted Acceplance
in Valve Value Valyz Limis
Iest signul (dB ) (dB) {dB) (dB)
Lonlinuous 133.0 133.0 0.0 -
Positive half cycle 1354 1352 ~{.2 22.0
Negative holf cycle 1354 135,2 4.2 2.0
QF-TH124H-L-020062
- 214 .

HIC-TIS-TS 17025
CALIBRATIOHOIB

Calibration Certificate

Equipment :
Manufcturer:
Model :

Serizl No.:

1D No.;

Conditlon As Found :

Customer ©

Locztion :

Ambicat Temperntore
Pressure 3

Relative Humidity 2

Reccived Date :
Calibradon Date :
Date of Issue :

SOUND LEVEL METER
RION

NL~32/ Microphane UC-52 /
00232183 ¢ 144835/ 23230
RYG_FS0024

GCoOoD

Preamplifier N11-24

Cerl, No. ; ACL22295
Papes  :  LlofB

ALS LABORATORY GROUP (THALILANID CO., LTI,
104 PHATTHANAKAN A0, PHATTHANAKAN ROAD,
KFIWAENG [MIATTHANARAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND,

1230 £3) hs
{1013 23) kl'a
{500 £20) %%

U7 DECEMBER 2022
16-20 DECEMUBER 2022
21 DECEMBER 2022

Calibrated by :

Approved by :

This vertilicnie Is issued in

ce with the

Nathakom Pisutpaisan

70 A

{ Thenakul Petchuri )

Jui of ISCQAEC 17025 standard, may nol be reproduced

other than in full. except with the print writien approval of the head of Calibration abaratory.

QI -TS1 2{H-{H-02066

Cert. No. 3 ACLZINE
Job No. : VC66ACH024

Papes  : BofB
11. Overlosd Indiextlon
Measured value (4B } Deviated Agcceptance
Posilive Negative Value Limits
one-half cyele | one-half cycle (dB) {dB)
83.6 87 C 0. =15
12, High level stablity
SLM Display | SLM Display Deviaied Agceptance
Frequency & indlint al final Value Limits
Weighting (4n) (an) (an) {dB)
A - woight 1370 137.0 0.0 403

The repornted uncerizinty i based on a siandard uncertainty awiiplicd by coverage [actor k =2

orany valuc following calculation.providing a lavel of eonfidence of approximaely 95 %

End nf Calibration Cerilficate

QF-TS] 2 -0

- Al

S IT_H_ ] PO RN SITHIPORN ASSQCIATES CO.,LTD.
dmaaTIalEs CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACLI22YS
Job Na. @ VOS6AC0016
Poges  : 2ol
CP-AC:0l

Callbration I'rocedure ;
Calibration Method : .

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

The $1.M had Icsts 1o Acoustical and Electrical signal lests of requency weighting with Anechoic chamber and Reference
Sundard [nstruments,

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

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

Instrument Maoidel SeralNe, Cart, Mo, Dug Dafe
Waveform Geperator 332104 MYI8017076 EF-0007-12 H-Feb-23
Waveform Generawr asnn MY52302742 EF-0008-22 4-Feb-23
Digital Multimeier 3MalA MY53220104 LLL.DP, 0490265 09-Feb-23
Tigital Muliimeter 33461A MY53220076 ELL-BP, blmﬁﬁ 09-Feb-23
Digital Multmeter IH61A MY60024272 CELBP.05/0265  09-Feb-23
Programmable Atlcnuator MAT-1070 62100114 EF-0005-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-IDI322 24-Feh-22
Meusuring Amplifier NA-2KAL 3456495 AAIDOS22 22Feb-2d

2. "This resuht of ealibtation was found accurate as shown on date and place of calibration far this calibrated izem only.
3. This cenilicate is traceable Io the international system uf unit maimained af :

3.1 Nations! Insiiwte of Metrology (1Thailand).

3,2 Thailand Instite of Scieatific and Technological Research {T1STRY.

QU-TS] 2+ 20
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SITHIPQRN; SITHIPORN ASSOCIATES CO.,LTD. SITHIPORN; SI'THIPORN ASSOCIATES CO,LTD.

eesociates CALIBRATION LABORATORY Associates CALIBRATION LABORATORY
Continuation of Calibratien Certificate Continuation of Calibration Certificate
Cert, No, : ACL22295 Cert. No. : ACL23295
Joh No. : YCE6ACHI& Jok No. : YCG6AC0016
Tages : 3ofE Papes ¢ dofR
Swnmary of Measurement Result : sult. of ealibration ;
1. Absolute seasitvity ,
! U 4 permitted Refirence Measured Aceepance
Farameter Pass | Fall . uncertainty of Acoustic Signal v.jxu, Deviation Linmit
: measurepient (dB) (dB}) (dB) {dB) (dB)
1. Absclute sensitivity v - 0.2 NiA 93.9 (93.95) 919 a0 0.3
2. Self-generated naise v . 02 N/A
3. A icel signal tests of frequency weightings . 2. Seli-generated moise
125 1z v 03 08 2.1 Norm! test
1000 13z v . 03 [
8000 liz v 0.3 R 0.7 Measured Valug
[4. Llectrical signal tests of frequency weightings : [;:‘3)
Tor 10 Hz 10 4 kB2 v - 0.3 f 0.6
For>4 kHz 1o 10 kHz ¥ - 0.3 i 07 2.2 The microphone ul' the sound level migtzr was replaced by electrical signal input device,
For > 10kHz (o 20 kHz - B B ! 1.0 .
Fregquency Measured value
5. Frequency and time weightings at | kHz v - 0,2 N 0.2 T
6, Long - lerm stabilily v - 0.1 ! 0.1 Weighting tde)
7, Lavel lincarity or the reference level mnge v - 0.2 0.3 A - weigh 148
8. Level linearity including the level range conirol s - 0.2 1.3 € - weight 206
9. Tone burst response s - 0.2 @3 Flat %5
10. Peak C sound level v - 02 0.35
11. Overload indication "4 N 02 0.25 3. Acoustical signal tests of frequency weightings
12. 1ligh leve] siahility v - 0.1 o1 Meter [ree-feld ucoustic response al a level of 84 dB
Frequency Devietion from various frequency weighting response curve (di3)
(Hz) Flat C-weight Arweight Mcf‘p ImM
Limits
125 -0.1 0.1 -0.1 1.5
1000 -1 -0.1 -0.1 1.0
8000 0.2 0.4 12 5.0
QTS I2-H-03-00uh64 QF-TS 12040120004
SITHIPORN; SITHIPORN ASSOCIATES CO,LTD. SITHIPQRN,; SITHIPORN ASSOCIATES CO,LTD.
rrmeete CALIBRATION LABORATORY st CALIBRATION LABORATORY
Continuatton of Calibration Certificate Continuation of Calibration Certificate
Cert. No. 1 ACL12295 Cert. No, : ACL22295
Job Ko, 1 VCEEACHH G Jab No.  : VC6EACODI6
Fages @ Sof§ Pages  : &of§
4, Elcetrical signul tests of frequency welghtings T+ Level lintarity an the reference Yevel runge
Weighting netweork response with relative (o | kil Anticipared | Moasured Doviaed Fym—
Frequency Deviation frem various frequency weighling response curve [d3) Value WYahic Valyg Limils
(he) Fla Ceweight A~weight Aocf:pt‘ancc (ds) () (dB) (dB)
Limits 137.0 137.0 0.0 *1.1
63 0.0 0.0 0.0 +=2.0 1360 1360 0.0 +1,1
125 0.0 0.6 0.0 +1.5 1350 135.0 0.0 +1,1
250 0.0 0.0 -1 +1.5 1340 134.0 0.0 + 1,1
so0 04 0.0 0.0 1.5 133.0 i33.0 0.0 +1.§
1000 0.0 0.0 0.0 +1.0 1312.0 132.0 0.0 + 1.1
2000 0.0 0.0 0.0 2.0 131.0 131.0 0.0 4 1.1
4000 0.0 0.0 00 3.0 120.0 129.0 2.0 +1.1
8000 0.0 0.1 0.1 5.0 124.0 124,06 0.0 Ean!
119.0 119.0 0.0 =11
8. Frequeney and tlme weightings al | kHz ! 1140 LI &2 =L
169.0 109.0 .0 =11
5.1 Frequency weightings al 1 1z 1040 1040 00 =11
Measured Deviuted Acceplance $9.0 99.0 0.0 + 1.}
Frequency Value Value Limits 94.0 940 0.0 £ 1.1
Weighting {40) (d) (dB) 0.0 89,0 0e +1.1
A - weight 4.0 {51} - 84.0 &40 0.0 =11
C - weight 940 0.0 +02 79.0 19.0 0.0 #1.1
Flnt .0 0 £0.2 74.0 74.0 0.0 =+ i1
§5.0 69.0 0.0 £1,1
5.2 Time weighting at 1 Kz 840 64,0 0.0 +1,1
Measured Devialed Acceptanee 9.0 590 o0 £11
Frequency Valoe Value Limits 54.0 539 0.1 + 1.1
Weighting (an 3 (dB) (a) 49.0 4.0 o0 *11
o o1 00 ’ 44.0 49 0.1 =11
T %50 00 o1 9.0 389 0.1 £1.1
[ 540 70 Y 3.0 133 0.1 211
30,0 9.5 .1 =1.1
&. Long - terin stabillty 2.0 289 0.l 210
SIM Display | SLM Display | Devinted | Acceptance 352 ;:: T;; : ::
Frequency at initial 2l final Vaiue Limils — - < -
Weighting Las) () (dB) cam) e 29 4 —
A - weight 4.0 540 00 02 B0 28 b2 211
QRIS IR -l0end QI-TS1204- 19120683
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SITHIPORN, SI'THIPORN ASSOCIATES CO,LTD.
associales CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN) SITHIPORN ASSOCIATES CO,LTI.
assoacintes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, 1 ACL22295
Joh Nu. : VC66AC0016
Papes ¢ Tol8
8, Level linearlty jnctuding the level range control

Anticipated Measured Deviated Acceplance
Range WValue Value Value Limits
(dB) {dB) (dB) (aB}
Aulo .0 940 0,0 *l.1
%, Tone bursi response
Time Tane burst Anticipated |  Measured Devinled | Acceplince
eluration, To Cycle Value Value Value Limils
Weighting (ms) (dB) (4B) (dB) (dis)
0.28 1 108.0 107.9 0.1 15;-50
Fesl 2 L] 17,0 117.0 0.0 -1.05-2.5
200 E00 134.0 1340 0.0 1.0
2 8 108.0 108.0 0, 1.5;-50
Slow
200 800 127.6 127.6 0.0 1.0
(.25 1 99.0 8.9 0.1 1.5:-5.0
SEL 2 8 108.0 108.0 0.0 1025
200 RO 128.0 128.1 ] %1.0
10. Peak C sound level
Number of cycle Anticipated | Measured Deviated | Arceplance
in Valve Value, Lepesk Valug Limits
test signal (dB} (dB) (dB) (dB)
Continuous 123.0 133.0 2.0 -
One 1364 135.6 -0.5 +1.0
Numher of eyele Anticipated | Measured Devialed | Acceplance
in Value Value Value Limits
s signal {di ) {(dB) (dB) (di3)
Continyous 133.0 1320 0.0 -
Positive half cyele 135.4 135.2 .2 +2.0
Negative half cycle 135.4 135.2 0.2 #2,0

QU-TS124H-0d-020K64

o A

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY -

(]
451-£57/% Serinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND. HSC-TISI=TIS 37025

Tel0-2435-8800 Fax0-2433-1679 ¢-mailcal-cenler@siihiphomcom hitp fhwwwisilthiphormncom  catiBramion ois

Cerl, No. ; ACL231%6
Tages : iof8

Calibration Certificate

Equipment ; SOUND LEVEL METER

Manufacturer ; RIOR .

Model s NI~42/ Microphone UC+52 / Freamplifier NI1-24

Serlal No.: 00734223/ 169439 /TH6D

10 No.: RYG_Fs0029

Condillon As Found : GOOD

Customer ¢ ALS LARORATORY GROUP (THAILAND) CO,, LTD.

104 PHATTHARAKARN 40, PHATTHANAKAN ROAD,
KIIWAENG THATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Locatian : :“f:'n;mﬁ”'&”" ‘

Amblent Temperniure {230 23) *C '

‘
1 *

Pressure : (3013 £3) kPa L PTOVEDEY T :

Relative Homldity : 1 500 £20) o ' i ’, B
1 )
frasxr oot owre L Selelis

Reccived Date 15 JUNE 2023

Culibration Date : 2022 JUNE 2023

Thate of Issuc ¢ 23 JUNE 2023

Calibrated by : ‘Nathakom Pisuipaisan

7 2Lk

( Thanakul Petchurmi

Approved by ¢

This certificate is issued in accordance with the requircments of ISQHEC 17025 siandard, may not be reproduced

other than in full, except with the prive wristen approval of the head of Calibravion Labormiory,

QE-TS12434H-02060

: ACL22295
YCE6ACD16
Pages @ Sol8

11. Overload [ndicatlon

Measured value (dB } Deviated Acceptance
Pesitive Negative Value Limits
one-hall cycle | vne-hall cycle {dB) {4B)
£9.6 896 0.0 1,5

12. Figh fevel stabllity

SLM Display | SLM Display Deviated Acceplance
Frequency 2l initigl ut final Value Limits
Weighting (dn) (dB) (dR) {dB)
A +weight 1370 137.0 0.0 0.3

The reported uneenainly is based on a standard sncenainty nultiplied by covernge factor k =2

or any value fellowing caleulati iding 1 lavel af confidence of. imately 95 %

End of Calibration Certificate

USRI N206R

2.

SITHIPORN,; SITHIPPORN ASSOCIATES COLLTI.
arnaciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ; ACL22196
Jah Na. @ VUBGALDNGS

Pages  : 2ef8
Calitration Procedure : CP-ACHG1

Calibration Method 1 .

“Ihis equipmeni was calibrates by based on TEC-61672-3 (2013) Standard far gound 1evel meter (SLM).

The SLM had kests 10 Acoustical and Elecrrical signal tests of frequency weighling with Anechoie chamber and Reft
Standnrd Instruments.

For tests results of ench items were mads by ubscrvation of each Instrurnemls display and also with SLM's disphay.

Conition of this result of calibration = .

1. Reference Standard Instrumens :
Inatrument ASodel Scrial No. Cerl No, Due Dale
Waveformt Generator 332104 MY48017076 EF-0003-23 07-FRR-24
‘Waveform Generater 3asng MY52302742 Er-0h10-23 O0T-FED-24
Digital Multimeier JH6LA MYSI220104 EEL.DP 00266 13-FEB-24
Digitat Multimzter IMEA MYS3220076 I 29266 13-FER-24
Digilal Mulmeter IM6IA MYAa024271 EEL.DP 310266 14-FEB-24
Programmable Allenuator MAT-1070 2100114 EF-0011-23 03-FEB-24
Condenser Microphone 4180 2977900 An-1001-23 14:FER-24
Measuring Amplifier NA-1ZKAI 34560495 AM-3002-23 14-FED-24

2. This result of calibration was found accurate as shown on dete and place of calitmution for thls ealibrated iem only.
3, This certificale is traceable 1o (the intemational system of unit maintained at :

3.1 Nutional Institute of Metrology (Thailand).

3.2 Thailund [stitune of Scientific and Technolugical Resesrch (TISTR).

Q=151 201200
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assaclates CALIBRATION LABORATORY

Continvation of Calibration Certificate

Cerl. Ne. : ACL23196
Jab No. : VCBEACHGS
Pages  : 3of§

: Uncertaioty [ Maxlmum-permitted
Parameder Fass | Fall uncertainty of
: ) measurement (dB}
1. Absoluie sensitivity v e 02 . Nia,
2, Self-generated noise v RN WA
3. Acoustical signal tests of frequency weighlings . -
125 Hz v 03 . 0.6
1000 1z 4 - 03 0.5
8000 Kz v - 03 ! 07
4. Electrical signal tests of frequency weightings 5
For 10 Hz o4 kilz v - 0.3 i 05
For> 4 kHz 10 10 kHz v . 0.3 : 07
For > 10kHz 10 20 kliz - . - . L0
3. Frequency and time weightings at | kllz 4 - 0.2 i 02
6. Long - 1erin stability v - 0,1 ‘ 0.1
7. Level linearity on the reference level range v - 0.2 03
8, Level linearity including the level range conirol v - 02 0.3
9. Tene burst responise v - 0.2 0.3
10, Poak € sound level v . 02 0.35
11, Qverload indication v a 02 0.25
12. High level stability i - 0.0 0.1
Note ; IassFail evaluation for each parameier,
will be vonsidered wogether fram the p limit and the Maxl permilted uncertainly of measurement.

Q=151 24H-H-D24mE

SITHIPORN; SITHIPORN ASSOCIATES CO,LTI.
hrfociates CALIBRATTON LABORATORY

Continuation of Calibration Certificate

Cerl No. 1 ACL2319%6
Jub No. 1 VOEEAC0066
Pages  : Sal%
4. Electrlcal signal dests of Irequency welghtings
Weighting nelwork respanse with relative 1o | kHa.

Frequency Deviglion from varioys frequency weighting respanse curve (d13)
(e Flt C-weight | Aswoight Acerplance
Limits
63 -] .1 -0.1 2.0
125 0.0 0.0 0o - 1.5
250 0.0 0.0 0.1 L 1.5
500 0.0 0.0 -(1,) TS
1000 0.0 0.0 2.0 *1,0
2000 0.0 00 0.0 20
4000 0.0 0.0 0.0 3,0,
8000 0.0 0.1 0.1 5.0

1
I
5, Frequency and time welphtings 11 1 kHz

5.1 Frequency weightings at 1 K1l

Anticipyied | Measured Deviated Acceplance

Frequency Valoe Vilue Value Limils
Weighting {dB) 1dB) (dB) (dR)
A - weight 9.0 94,1 0.0° +0,2
C = weight 9440 940 0.0 =02

Flat 94.0 91,0 0.0 & 0.2

5.2 Time woighting al 1 kl1z

Anticipated | Measured Deviated Accepiance

Frequency Value Valoe ¥alue Limils

Weighling (ds) (ds) (dB) {dB)
Fasl 94.0 M0 0.0 +0.
Slow 94.0 .0 0.0 0.1
Leg 94.0 2.0 0.0 #0.1

6. Long - teesn stabilicy

SIM Display | SLM Display |  Deviated Acceplance

Frequeney a inftial a1 final Valug Limils
Weighting (d8) (ds) (dB) (du)
A - weight 940 94.0 0.0 0.3

QF-TSE 2044 -C20r
5’_ @42\_ .

SITHIPOR N} SITHIPORN ASSOCIATES CO,LTD.
dssociates - CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23M96
JabNo. 1 VCG6ACUD66
Tages 1 4of8

1, Absolute scasltivity i

Reference Meagured Avceptanee
Acoustic Signal Value Doviation Limit
(B} () (a8) {d8)
93.9 (93,98} 93.9 00 0.3
T
2. Sclf-generated noise -
2,4 Norml test B
Measured Value
(dn)
14.3 Y

2.2 The microphone of the sound level meter was replaced by electrical sim\al;inpul device,

Trequency Measured value
Weighting (dB)
A - weight 10.8 :
C = weight 17.0

Flat 128

3. Acoustical signal tests of frequency welghiings
Meter free-field agouslic response at a level of B4 dB

Frequency Devislion from various frequency weighting response curve (dB)
(i) Flat Coweight | A-weight Aeceptance
. I .imils
12% 0.5 0.5 0.5 + 1.5
10() Lo 0.0 0.0 1.0
8000 -2.1 2.1 -1,1 +5.0

QF-TRIZHH-IH-0 XU w’
/: ' ’

SITH iPOR N.,u SI'THIPORN ASSOCIATES CO,LTH.
gereriates CALIBRATION LABORATORY

Continuation of Calibeation Certificate

Cert, No, : ACL22196
Jab Mo, 1 VC66ACA066

Papes @ Gol8
7. Level tinearity on the reference level range
Anticipated | Measured Deviated Acceplance

Value Value o Vilue Limits
(dB) (dH) (dB) {a8)
1370 137.0 b 1.1
136.0 136.0 . =11
1350 1350 [ R =11
134.0 1340 0.0 =11
1330 132.9 0.1 z 1.1
132.0 131.9 0.1 1.1
131.0 130.9 -0.) +1.1
129.0 12%.0 0.0 +1.]
124.0 1240 0.0 + 1]
119.0 1190 0.0 + 1.1
114,0 114.0 0.0 1]
103.0 108.0 0.0 +1,1
1040 104.0 0.0 & L1
99.0 99.0 0.0 & 1.1
4.0 91.0 0.0 +1.1
§9.0 8.0 0.0 * 1.1
84.0 §4.0 0.0 =11
33,0 750 0.0 x 1.1
74,0 74.0 0.0 =1
£9.0 69.0 0.0 E20]
54.0 £4.0 0.0 21,1
58.0 59.0 3.0 1.1
S40 54.0 o 0h *+1.1
49.0 49.0 0.0 +1.1
44.0 44,0 0.3 +1.1
320 39.0 0.0 +1.1
34,0 34.0 0.0 + 1,1
300 30.0 0.0 i+ 1]
29.0 25.0 o.n 4 1.1
280 28.0 0.0 & 1.1
220 27,0 0.0 +1.1
260 26,0 0.0 +1.1
5.0 24.9 -0.] 1.1

QE-TS12-H-H-IT060
5"“ 4 4 ﬁ -



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

Continuation of Calibration Certificate

SITHIPOR N} SITHIPORN ASSOCIATES CO,,LTI.
assoclates CAL!BRATION LABORATORY

Continuation of Calibration Certificate

Cerl No. 1 ACL23156
Job N, : VCSGACHE66
Pages : Tof8
B, Level Hoearity Including the level ranpe control

Anticipated Measured | I.‘fgi}l:d Acceplance
Range Value Value [ value L Limits
(dR) (4B} {| {dB) {dB)
Aulo 9.0 940 ! 0.0 £1.1
$. Tone borst response T
Time Tome burst Antitipated | Measured | Devimed | Acceptance
duration, Th | Cyele Value Value Valiie Limis
Weighting (me) (4B) (dB) (an) | (dB)
025 1 10841 107.9 00 | 15550
Fest 2 8 117,09 117.0 0.0 G10;-25
200 800 134.0 134.0 0.0 1 +1,0
2 g 108.0 108.0 00 1550
Slow :
200 e 127.6 1276 00 1410
0.25 1 9.0 98.9 0.l 1.55-5.0
SEL 2 3 108.0 108.0 0.0 101258
200 00 128.0 128.0 0.0 /1.0

10 Feak C sound level

Number of cyele Anticipated Measured . |- Deviated | Ascceplance
in Value . |Veloe, Lepenk|  Valoe Limits
test signal (dB) {dB) {di) (di)
Continyious 1330 ¢ 133.0 0.0 3.0
One 1364 1357 -0.7 +3.0
Number ef cycle Anlicipated | Measured Neviated | Acceptance
in Value Value Value Limits
test shaal (dB) (dB) {dB) (dh)
Continuous 133.0 1330 0.0 +2.0
Posilive half eycle 1354 1315,1 -0.1 +2.0
Negalive half eycls 1354 135.1 .3 22.0

QF= 18124 K- U200

7 Bt

SITHIPORN ASSOCIATES CO,.LTD.
CALIBRATION LABORATORY

451-451/1 Slrinthorn Rd,Bangbumru, Bangpiud Bangkak 10700 THAILAND. MSC+TI-NIE 12018
Tel-2435-8500 Fax.0-2433-1679 e-malkcal-center@sithiphomcom hiipffwwwslthiphomcom — cAUSKATION 0394

Cert. Ko, ; ACL23H08
Pages.  :  10of8

Calibration Certificate

Equipment SOUND LEVEL ?1EI'ER T
Mannfacturer RION H
Model ; NL-42/ Microphaae UC-52 ¢ Preamplifier NI[-24
Serinl No,: ClLI225787 l4348§f21ﬂﬂ
1D No.: RYG_FS0017 T
Candition As Found : GOOD AN
\
Customer § ALS LABORATORY GROUP (THAILAND} CO,, LTD

KHWALNG l’HAl'i'l[ANAl\..‘\‘d KHET SUAN LLI\.NO.
NANGKOK, 10250 THAILAND.

Location : -

Amblent Temperature (230 £3) v
Pressure (1013 23) (]
Retatlve Humidity : (500 £20) %
Received Date s 14 DECEMBER 2022

0305 JANUARY 3623
06 JANUARY 2023

Calibration Date :
Date of Issuc ¢

Nathskom Pisutpaisan

VM

{ Thanakul Peichurai

Calibrated by 3

Approved by :

This cerlilicate is issued in accordance with the requirements of ISO1EC 17025 siandard, may not be reproduced
other than in Tull, except with the priar written approva! of the head of Calibration Laboratory.

QF-T512-M-03-020684

CerL Ne. : ACLI3196
Jab Ko, @ VC66ACO066
Pages : BolB

1. Overlaxd Indicatlon

Measured value { dB ) Devined Abcepunce
Posilive Negalive {Vulue Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 853 Ll 1.5

12. High level stabiticy

SIM Display | SLM Display Deviated " Accepinnee
Freauency at inital a Gl Valee Limits
Weighting (dB) (dB) (dB) (dB}
A -weigh 137.0 137.0 0.0 0.3

The reported uncertainty is based on o slandand uacertainty multiplicd by covsrage factor k =2
’

or any value following calculation.providing o Tavel of confidence of approximerely 95 %

End of Colihratlen Certilleate

QF-TS 123 -04-0 2004

s At

SITHI POR N'; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl CL23008
Job Ni VCGEACHIL
Pages t 2af§

Calibration Procedure CP-AC-01

Calibration Mcthed ¢ H

This equipment was calibrated by hased on IEC-61672+3 (2013) Standand for ummd level meter (SLAM}.

The S1.M had tests 1o Acoustical and Electrical signal tests ofﬁvqum weighting with Anochaic chamber ond Reference
Standard Instruments.

For tests results ol each iterns were made by observation nrcach Instrumenits dl!pll]' and alsa with SLM's displey.
Conditlan of this result of calibration : T

1. Reference Standard Insruments :

Instrument Blags] Serlal o, Cert Mo,  DueDuse
Waveform Generator Jizioa MY4R017076 EF-0007-22 Od-Feb-23
Wavefasm Generator 135118 MY'$2302742 EF-G008-22  O4-Feb23
Digital Multimeter IM6IA MY53220104 EFJ,.np.‘pmzas 09-Fet-23
Digital Multimeres IMBIA MYS3ZN6  EELBPJRES O9-Febrl3
Digital Multimeter 344614 MYEO024273  ELL.DP.DSM2A5  09-Fel2)
Programmeble Attenuator MAT-1070 62100114 EF-nghg-zz T-Felr23
Condensee Microphone 4180 2977900 AA-IDIZY  24-Feh-2
Measuring Amplificr NA-ZKAL 3560195 AAI00S-22 22-Feb2)

2. This result of calibration was found sccuraic s shown oh date and place of ealibrtion for this calibraiad jiem only.
3, This certilicate is tracesble to the intenational system of unit maintained at; .~ i

3.1 National Tnstitute of Metrology (Thailand), -

1.2 Thailand Instite of Scientific and Technological Rnsurcllﬂ'[*'l'm.

Fa TR 2409 4 H-{1 3066
QETHI ad



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

Continuation of Calibration Certificate

Cert. No. : ACL2I008
Jab No, : VCE6AC0021
Pages : 3off

Summary of Measurement Result =
Al it
. l;dnl:h[nt! Mazimum-permitied
Parumeier Plﬂ ' ) : - uncertsfnty of
v measuremend (AB)
1. Absalute sensitivily [ e ) L NA
2. Self-generated noise v - [T~02 WA
3. A ical signal tesls of Bequency weightings ™, "
125 Hz v - LEERNS I T
1000 Hz. v 03 [T
5006 Hz v 03 i or.
4. Elecirical gignal tests of frequency weightings \ 3
For 101z to 4 kilz v - 03 P0Gy
For> 4 Klizto 10klz v - 03 ! 07
For > 10 KLz 10 20 kHz - . - ! 0
5, Frequency and time weightings at ) kilz v - 0.2 / 02
4, Long - lerm stability v - 0.] 7 0l
7. Lovel linearity on the teference Jovel range v - 0.2 | o3 )
8. Level linearity including the level range control 4 - 02 / 03
9. Tone burst response v - 0.2 03
10, Pesk C sound Fevel v [ Y .35
1L. Qverload indication v |- 03 . 025
12, High fcval stabitity v - 0.4 Lw

QF-TS) 2-04-4-020064
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SITH IPOR N'_) SITHIPORN AS50CIATES CQO,LTD.
prsociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23008
Joh No. @ VCG6AC002]

Pages : 5of8
4. Efectrical signal tests af frequency weightinpx
Weighting network response with relative 10 1 kliz.
Freguency Deviation from varions [requenoy weighting response curve (dR)
(Hz) ) Acceplance
Flat C-wright A-weight mu
63 0.1 0,1 +2.0
125 0.1 0.0 - +1.5
250 0.0 0.0 +1.5
500 2.0 0.0 “n, £l5
1000 0.0 0.0 10
2000 0.0 0.0 20
4000 04 00 3,04
8000 04 0.1 450 1
}
5. Frequency and Urne weightings at 1 k132 |
5.1 Frequency weightings at i Kliz [‘
Measured Deviaied | Acceptance / !
Frequency Value Vilue Limits |7
Weighting (dn) (dn) (dB} .
A - weight 94,0 0.0
C - weight 940 00 %02
Flat 4.0 o 0T £02

5.2 Time weighting at | Kllz f

Measured Deviated | Acceptance

Frequency Yalue | ¥alue - | " Limis
Weighting {dB) (dB) (dB)
Fast 94,0 0.0 .
Slow 94.0 0.0 =0.1

leq 94,0 0,0 =0.1

%. Long - term stablliy

SLM Drisplay { SLM Display|  Deviated Acceplance
Frequency at initial at final Velue Limits
Weiphting dB) (dn) (dB) (dB)
A - weight 9.0 94.0 0.0 103

QE TSI 2002060
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
ssociates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert, No- : ACL23008

Jdab Na.
Papes
Result of enlibration :
I. Absolute senslivity
Rely j\'lxeplxno:
Acoustic Signal . Limit-.
(dB) - (dB)
93.9 (92.95) an3
2, Self-generated nolse A
1.1 Normal test "\ B
\\ ‘-.
Measured Value \\ i
{amy \ '
17.1 \l

L2 The micrephone of the scund level meter was reptaced by elecirical signal npu device, :

Frequency Measured value
Weighting {dn) ji
i
A« weight 16,6 7 4
C - weight 22,6 4/'
Flat 24 - '
3. Acoustleal signat tosls of frequency welghtings Pt
Meater frec-field acoustic response al n]c;\"r':i‘;il'u a8
Frequency Deviation from varjbes fraquéncy welghling response curve (dR)
(Hz} L ' B Acceplance
Flat C- - ‘
ol ] Aoweigh Limits
125 0.1 0.2 0.2 +1.5
1000 0.0 0.0 0.0 +1.0
8000 0.6 0.7 0.7 15.0

QF TSI 2-04-04- 02005
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD).
associales CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, 1 ACL23008
Job No. @ VCE6ACH021

Pages @ Gof8
7. Level lincarity on the reference level range
Anticipated Measured Deviaed Acceplance
Value Value vatue | Limis
(dB) (en) (dB) (dBY
1370 3.0 0.0 L1
1360 136.0 00 1.0
1350 135.0 00" -] #L1
134.0 1349 0.0 LI
133.0 1329 0.1 £ 11N
120 1319 0.1 11|\
131.0 131.0 0.0 £1.0 kY .
129,00 129.0 0.0 1.1 \'-, k
1240 1240 0.0 411 3 :
1190 190 00 11 \
1140 1140 0.4 £11 |
109.0 1095 0.0 1.1 !
1040 1040 60 =1
99.0 29,0 00 £1.1 /
94,0 9.0 0.0 10 |,
50.0 8.0 0.0 Y
340 2.0 0.0 117
790 9.0 [ 11
740 74.0 _ 06" x1l
59.0 68.0 [T £1,1
64.0 64.0 [T + Bl
59,0 50.0 100 13 -
54,0 54.0 | 60 L
43.0 43.0 00 +1.1
0 44.0 0.0 £1.1
190 39.0 0.0 21,1
1.0 4.0 0.0 £1]
00 300 00 £ 1l
290 285 0.1 =L
28.0 280 0.0 =11
270 27.0 [ 211
26,0 26.0 0.0 =10
25.0 25,0 0.0 1.1

QF-TS1 2041020604
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SITHIPOR N) SITHIFPORN ASSOCIATES CO.,LTD.
assaciates. CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23008
Job No. : YCS6ACD02L
Pages : Taf8
& Level linearity bncluding the level range control

Anticipaied Measured . -Jli‘ialff Acceplence
Range Velue Value Valoe oo Limits .
(dB) (dB) ). (a8} .| {dB)-.
Auo 94.0 94.0 Cogo ] ML ™
P —— '|
9. Tone burit yesponse e . .
Time Tone burst Anticipated | Measured Y " Acseplance |
duraticn, Tt Cycle Value Valoe ‘-’a‘l}lc.. Limlts t‘\
welghiing | (ms) (dB) (d8) wny | @y |
0.25 1 108.0 107.8 -0.1 \ L5150
Fast 2 8 1378 17,0 0.0 R IX] 3
200 500 134.0 134.0 0.0 \ #0. '
2 3 108.0 108.0 0.0 15550 .
Slow :
200 §00 1216 121.6 00 1.0
025 1 99.0 k9 Ol 15550
SEL 2 ] 080 8.0 0.0 Az ;
200 500 1280 128.0 00 J/ dg 1
,'/ - - . 1.‘
10. Feak C sonnd level ’_.—"’ .
Number of cycle Anticipated | Measured |- Devisted | Acespunes
in Value | |Valug,Lepesk|  Value Limits
1est signal {dB) {dB) (4B ) (dB )
Continuous 1330 133.6° 00 | -
One 1364 1 1363 0.1 3.0
Number of ¢yele Anticipated Drevizied Acceplance
in Vilue Nulue Velue Limils
lest signal (dn) {dB) (4B} (dB}
Centinuous 1330 13134 0.0 -
Positive half cycle 1354 135.1 -0.3 2.0
Negative half excle 1354 1351 0.3 2,0

QF-TS124H-H-020664

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

45145171 Sirinthomn Rd Bangbumru, Rangplud Bangkok 10700 THAILAND WSC-TIS-TIS 17035
Tel0-2435-8300 Fax-2633-1679 e-malkcal-conter@sithiphom.com hitp:/fwwewsithiphorm.com CALTRATICN DHS
3 ACL2R6N
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Calibration Certificate

Eywipment : SOUNI}LEVEL METER

Manufacturer & RION

Mode) & NI.~42/ Microphone UC-52 ¢ Preamplifise NI[-24

Serial No.: 01122567 7 1473/ 22605

1D No.: KYG_F30016

Cundition As Found ¢ GOOD

Customer ALS LABORATORY GROUP {THAILAND) CQ., LTD.

104 PHATTIIANAKAN 40, PHATTIIANAKAN ROALL
KHWALNG PRATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 1025¢ THAILAND. .

j-:‘.S‘.’IE‘."-' av %‘ff""’ P .

Location -
Ambient Temperature : (23043) “C

Pressure : C1m3+3y kPa
Relative Iumidity : (500 +20) %% , AFPROVED BY .
1
Received Date ¢ 23 AUGUST 2023 { HEATGAL, OATE -

Calibration Date :
Dute of Issue :

01 SEPTEMBER 2023
(4 SEFTEMOER 2013

Culibrated hy : Nathakum Pisuipaisan

Appraved by 3 /a\,
j . . .

{ Thanakul Peichurai )

“This certificate is issued in avcordance with the requiremenis of ISOTTEC 17025 standard, may a0l be reproduced

other than in thll, except with the privr weitlen approval of the head of Calibration Laboratary.

QF-TS1 22t

Cert No. ¢ ACL23008
Job Ka. 1 YCG6AC0021
Pages ! BolB

1E. Overload Indicatlon
Mensured value { dB )
Positive Negrtive e 1
one-baif cycle | one-halfeyele tasd ], (em) ..
395 9.5 1 0.0 ) T
-
ey
.
12, High level stability "“-\
h .
SLM Display | SLM Disglay | Deviated | “Avcépiance
Frequency ol initia] at final Valut “Limits
Weighling (48} (48) (dB) {aB)
A - weight 1370 137.0 0.0 203

The reporied uncertainty is based on 4 standard upcerinty multiplied by m\'c;l.’;n factoc k =2

ar any valoe fellowing caleulation providing a lavel of canfid Dfnpp:/ frmazel; 95 %

./.-

End ol Calibratlon Cerdfleate
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SITHIPORN; SITHIPORN ASSOCIATES COLTD.
assnciates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23263
Joh No. @ VC66AC0094
Papes i 2olK

Calibration Frocedure: CP-AC-D

Callbratlon Method ;
This equipment was calibrated by based on 1EC-61672-3 {2013} Standard for sound level meter (SLM).

The SLM had tests 10 Acoustical and Clecirical signal 126t of frequency weighting with Anechoic chamber and Reference
Sundard Insintnents,

Fur tests results of each items were made by observation of cach Insruments displey and also with SLM's display.

Condition of this result of calibrution :
1. Reference Standard Tnstruments

Insfrmgent Madel Serlal No, Cort N, Dye Date
Wavelorm Generstor 332504 MY4R017074 HF0009-23 OFFED24
Wavelorm Generaiar BB MY52302742 EF-001023 07-FER- 24
Digital Mullimeter 333614 MY53220104 ‘ELLBP Ames  13-FER-24
Digital Multimeter BalA MYS1220076 CEL.DP 290266 13-FEB-24
Digital Multimeer REELIV MYE0024273 LEL.BP 3140266  14-FLIB-24
Progremmehle Attenuator MAT-1070 &2lo0114 EF011-23 0B-FED-24
Condenser Mitrophene 4180 2977900 AA-1001-23 14-I'ED-24
Measuring Amplifier NA-42KAL HSMHYS AA-3002-23 14-FEB-24

2. This result of ealibration was found ccurale a5 shown on date and place of calibration for this calibrated item voly,
1, This certilicate is traccable to the intermatianal syxtem of unit maintained at i

2.1 Mational Insiruis of Metrology (Thailand),

1.2 Thailand tnstitute of Seicntific and Technological Research (TISTR).

QFI S22 el
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD),
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, ¥o. 3 ACL23263
Joh Ne. 1 VC66AC0094
Pages : lof8

Summary of Mepserement Kesult :
' Uncertabaty | Masbmem-permitted
Parzmeler ‘Pam | Fall uncertuinty of
: (dB)
- measurentent (dB)
1. Absolute sensilivity 4 - . 02 N'A
2, Self-generated noise v - 0.2 NA
3. A ical signal lests of freq ighting; .
125 Hz v - 63 " (X
1000 112 v [EHE 0.6
3000112 v . 03 [N
4. Eleclrical signal tesis of frequency weightings B
For 10 Hz.to 4 kT v - 0.3 | a6
For >4 k710 10 kilz v 0.3 ! 0.7
For > 10kHz 10 20 klz - - L4
5, Frequency and time weightings at 1 kHz I'd - 02 02,
6. Leng - term stability v ol . 0.)
7. Lovel linearity on the reference level range v - 02 0.3
8. Level linearity including the level range contro! v - 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level R 0.2 0.35
11, Overload indicslion 4 - 02 025
12. High level stability 4 - [¥] 0.1
Nate Pats/Feil evaluation for each parameter,
will be censidered together from the T fimit and the Maxj; d uncertainty of measurement.

QITSI MU -02006
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SITH IPORN, SITHIPORN ASSQCIATES CO.LTD.
Bivaclaies CALIBRATION LABORATORY

Continuation of Calthration Certificate

Cerl, No. 1 ACL23263
Jab Ke, 1 VOS6ACDR0%Y
Papes @ 50ofB

4. Electrival sipnal tesds of Irequency welghtings

Weighling nebwork response wilh relative to | kilz.

Frequency Deviation from various i weighting 1esponse curve (dR)
(123 Flat Cueight | A-weight Aoazplarice
Limits
63 0.1 0.0 0.0 +2.0
125 0.0 0.1 n.o =15
250 0.0 0.6 0.0 +1.5
500 0.0 0.1 0.0 1.5
1000 0.0 04 20 1.0
2000 £.0 0.1 0.0 3.0
4000 0.0 0.0 0.0 +3.0
800 0.0 0.1 1 5.0

K. Frequency and time weightings ar ) kHz

5.1 Frequency weightings at 2 kllz

Anficipaled Measured Devialed Acceplance

Frequency Value Value Value Limis
Welghting (dB) {dB) (dB} (d3)
A - weight 940 94,0 0.0 £0.2
C - welght $4.0 4.0 &0 +{.2

Flau 94.0 84.0 0.0 102

5.2 Time welghting at ¥ kHz

Anlicipated |- Measurd Deviated Avceplance
Frequency Value Value Value Limis
Weighting (di) 0di3 ) [di ) (a8)
Fast L0 54.0 0.0 +0.1
Slow 24.0 94.0 0.0 201
Luy 9.0 W0 [iX!] +0.1

6. Long - term stabifiny

¢ | SLM Displuy | Deviatel Accepunee

Frequeney al final Value Linjits
Weighting ¢di } {diy (an)
A weight 91.0 0.0 103

QF-TS124M=H-1 20004

— 4 L.

SITH IPOR Nj SITHIPORN ASSOCIATES CO,LTD.
assoclates. = Al IBRATION LABORATORY
Continuation of Calibration Certificate

Cert No, 1 ACL21263
Job No, 1 VC66ACD0%4

Pages 4013
esult of ¢allbration ;
1. Ahsolute sensltivity i
Reference Measured Acteplance
Avoustic Signal Vaiue Deviation Limit
(dn) 4By --| . ¢48) {48)
$3.51(93.98) 93.9 0p. 0.3

2. Self-generated nolse
2.1 Nomat test

Measured Value .
(dn) |
154

2.2 The microphone of the sound losel meter was replaved by clectrical signal input device,

Frequency Measored value
Weighting (dB)
A = weight 120
C - weight 18.3
Flal 24,2

. Acoustleal shgnal tests of frequency welghtings ;
Meter froe-field aconstie response f a level of 84 dB

Frequency Deviation from varons fuquency weighling response curve (d13)
(H2) i . Accoplance
Flat C-weiphl A-weight .
Limils
125 0.3 0.3 0.4 +1.5
1000 0.1 -0.1 -0.1 410
OO0 2.0 -39 -1.% 3.0

QF-TS12-0H-0d-t1 2164
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SITHIPQRN; SITHIPORN ASSOCIATES CO,LTD,
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, 1 ACL1326}
Jab No, 3 VOGEACDIN
Papes @ Golg

7. Level lnearity on the reference fevel ranpe

Anticipated Measurcd Dieviated Acceplance
Value Yalue Value Limits
(dn) {dB) (dB) {dB)
137.0 137.0 0.0 1.1
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 © & LI
134.0 134.0 0.0 = 1.]
133.0 133.0 0.9 1.1
132.0 132.0 0.0 +1,|
131.0 131.0 .0 % 1,1
129.0 129.0 0.0 E2A
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 +1,]
114.0 114.0 0.0 * 1.1
104,90 109.0 0.0 4 1.
104.4) 10d.0 0.0 4 1.1
930 95.0 0.0 1.1
94.0 94,0 0.0 +1.]
£5.40 RS0 0.0 4+ 1.1
R4.0 §4.0 0.0 *1.]
79.0 79.0 0.0 ° x1.]
74.0 746G . 0o + 1,1
9.0 9.0 © 00 4.1
&4.0 4.0 X 0.0 =11
59.0 590 0.0 1.1
54.0 340 0.0 +1.1
45.0 <48.0 0.0 114
44.0 44.0 0.0 1]
39.0 39.0 0.0 + 1.3
34.0 34.0 L] 11
0.0 29.9 0.1 + 1.1
290 28.9 -0.1 1)
28.0 21.9 .1 t 1.1
200 269 -0.! £ 1.1
26.0 259 0.1 1.1
250 249 -00.1 =1.1

QEFTRITAHAH- 2
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SITHIFOR N) SITHIPORN ASSOCIATLES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23163
JobNa. : VCE6ACI0N4
Pages  : 7alR
8. Level Uneardty inclwding the tevel mnge control

Anticipated Measured || Deviakcd | Acceplance
Range Value Velie | Value Limits
(dB) (dB) ! (dB) (dB)
Aulo 2.0 w0 0.0 1.1
9. Tone burs response ..
Time Tons burst Amicipated | Measired Deévialed | Acceplance
duration, Th Cyele Value Value Value, Limits
Weighting {1115 ) (di ) {48) (4B} .| (dB)
0.25 1 108.0 107.9 0.1 15;-540
Fast 2 & 117.0 1.0 0.0 10325
200 800 1H.0 134.1 0.1 L ald
Slow 2 H] 050 1050 0.0 15550
200 8O0 1216 1276 0.0 T
0.25 1 99.0 D8.% -0.1 D LS80
SEL 2 8 1080 108.0 00 | 1.0;-25
200 50O 1230 128.1 0.l +1.0

10. Peak C round level

HNumber of cycle Anticipated [ Measured Devialed | Acceptance
in Yalue Valus, Lepeak| Value Litnits
test signal (dB) . {db) {dB} (di)
Continous 133.0 133.0 00 3.0
One 1364 136.1 -0.3 3.0
Number of cycle Anticipated | Measured Teviated Aveeplance
in Value Value Value Limits
{est signal (dh} (da) (dB) (dB )
Cotinuous 1334 133.0 0.0 =20
Positive hallcycle 1354 135.2 -0.2 =201
Negative hall gyele 1354 135.2 02 22,0
F=TH 1 200000

SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-431/1 Slrinthemn Rd, Bangbumry, Eangpmd Bangkuk 1D7OOTHM_AND NSLTI TS un:s
Tel.0-2435-8800 Fax0-2433-1679 c-mallcal-ci Bl p com  CALIBRATICN 0384
Cert, No, : ACL2I312
Pages : 1lof3
Calibration Certificate

Eyuipment : SQUND LEVEL METER

Manufaeturer : RION

Model « NL~42/ Microphone UC-52 / Preamplilier N1{-24

Serlal No.: 00537169/ 130411 /88181

ID No.: RYG_FSp419

Conditien As Found : GOOD

Customer § ALS LABORATORY GROUP (THAILAND} CG., LTD.

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

Laocation : - : VET Fnelerna lp ]
Amblent Temperzture : (230 +3) °C R e s
Pressure : 1013 £3) kPa PROOVED BY

Relative Humldity : {500 20 %

Recejved Date :
Calibration Date :
Date of Issue :

11 OCTOBER 2023
19-20 OCTODER 2023
24 CCTOBCR 2023

Calibrated by : Nathakem Pisutpaisan

77%

( Thanakul Petchurai

Approved by :

This cenil s issued in with the requi of ISOAEC 17025 standard, may net be reprxduced

otiier than in full, except with the prior wrillen spproval af the head of Colibration Laboralery.

QU] 2414420064

Cert. No, ; ACL23263
Job No. : VCEBACOD94
Tages : BofB

11, Overload indication

Measured value { 48 ) Devinted Acceptence
Positive Hegative Value Limiis
one-halftycle | onehalfoyele | (dB) (dB)
5.7 89.5 02 - 115

12, High evel stability

S1M Display | SLM Display Deviated ‘Asceplance
Frequency al initin) at final Yalue ", Limils
Wrighting (diz) (dB) (68) (dB)
A-weight 137.0 137.0 00 0.3

The reported unceniainty is based on 2 standand uncerainty mulliplied by coverage faclor k =2

ar nny value follewing calculativn,providing # lavel of confidence of approxizaiely 95 %

End of Calibratlon Certificate

OF-15 L2401 -09-020H
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SITHIPORN; SITHIPPORN ASSOCIATES CO,LTD,

ceruTraten 2 L] LT
: CALIBRATION LABORATORY
Continuarion of Calibration Certificate

Cerl No. @ ACL23322
Job No. = YCGTACDO11
Pages  : 20l

Calibration Procedure : Ch-AC-01

Calibratlon Method :

This equipment wos calibrated by based on IRC-61672-3 (2013) Standard for sound Jevel incter (SLM).

The SLM had tes1s 1o Acoustical end Electrical signal 1515 of frequency weighting with Anechoic chamber and Reference
Stapdard Instruments.

For tesis results of exch items were magde by observation of each Instruments display and nlse with SLM's display.

Condition of thls result of calibration :
1. Reference Standand [nstruments :

Instrument Model Serla No, Lert, No, Due Daje
Waveform Generator 332104 MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33511D MY32302742 EF-0019-21 07-FEB-24
Digiual Multimeter 334614 MYS53220104 EEL.BP 3040266  13-FLD-24
Ihgial Mulimeter WSl MY53220076 EEL.BP 2940266 13-FCD-24
Digital Mulimeter 3461 MY60024273 REL.BPF 3149266  14-FEB-24
Trogrammable Attenuator MAT-1070 62100114 EF-0011-23 (8-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24

Mecasuring Amplifier NA-IZKAL 34560405 AA-3002-23 14-FER-24

2, This result of calibration was found accuraic os shown on date ahd place of eatibrution for this calibrated item only.
3. This centificate is ble to the i ional system of unit maintained al ;

3.1 Mariona! Institute of Metrology {Thailand).
3.2 Thailund Instimute of Scientific and Technelogical Research (TISTR).

QF-TS1-4 34020064
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d550CIales

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23322

Job No. = VCE7ACODN

Pages @ 3of§
Summary of Mg, ult
Parameter Pass Fail uncertalaty of
(@5} uieasuremert (dB)
1. Absolute sensiivity v - 0.2 NiA
2. Selfgencrated noise v - 0.2 NA
3. Acoustical sigzial tests of frsquency weightings
123 Hz v - 0.3 0.6
1000 Bz v - 0.3 06
5000 Hz v . 03 [
4. Electrical signal tests of Erequency weightings
For 10 Hz lo 4 kHz v - 0.3 05
For >4 kHz o 10 kHz v - 03 0.7
For> 0 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings a1 1 kHz v . 0.2 0.2
6. Long = torm stability v - 0,! 0.1
7. Level lincarity on the reference level range v - 02 03
8, Level lineurity including the level eange control v - 0.2 0.3
9, Tong bursl responsc v B 02 0.3
10. Pezk € sound level v - 02 0.33
L1, Overload indication v - 0.2 025
12. High level stabitiry v - (¥ ol

Nole : Pasv¥ail evaluation for each pasmeter,

will be considered together from the aceeptance limit and the Meximum-permilted uncertainty of measurement.

QEF-TS 1 2-(M (K -0 0
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SITHIPORN. SITHIPORN ASSOCIATES CO,LTD.
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Flccirical slgnal tesss of frequency weiphtings

Weighting network response with relative to 1 kiz,

Cert, No, : ACL23322
JobNo, ; YCETACOD1]

Pages  : 5of8

Frequency Deviation from vasious frequency weighting response qurve (48)
thz) Flat C-weigh A-weight Accfp‘_""cc
Limils
63 0.0 0.0 0.0 +1,0
123 0.1 [{EH 0.0 115
250 0.0 0.0 -0.1 21,5
500 0.0 00 0.1 +1.5
1000 0.0 0.0 0.0 +|.0
2000 0.0 0.0 0.0 +2.0
4000 00 0.0 0.0 3.0
000 .0 0.1 0.1 +5.0
5. Freyvency and (Ime welghtings at 1 kHz
5.1 Frequency weightings at | kHz
Apticipated | Measured Bevialed Atceptance
Frequengy Value Value Value Limits
Weighting (dB) [¥):3] (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 54.0 0.0 (2
Flat 94,0 94.0 0.0 +0.2
5.2 Time weighting at 1 klz
Anticipated | Measured Deviated Acceptanee
Frequency Value Value Value Lirnits
Weighiing tdi (d8) {dB ) (dB)
Fast 044 940 0.0 403
Slow 24.0 04.9 0.0 +0.1
Ley 240 94,0 0.0 +0,1
6. Lang - term stability
SLM Display | SL¥ Display |  Deviated Acgeplunre
Frequeney al initial &l linal Value Limits
Weighting (dB) 18} (dn) (du 1
A - weight 94.0 4.0 0.0 +0.2

QF-TSI2TH-H -0

o AT -

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

asso0Clioles

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert No, 1 ACL23322
JobNo. @ YCE7ACEDN
Pages : 4of8

Result of callbration ;.
1. Absalute sensltiviry
Reference Measured Acteplance
Acoustic Signal Vel Devlation Limit
{dB} {di) (d3) (dB)
93.9 {93.98) 919 0.0 +0.3
2, Self~generated nolse
2,1 Normal iest
Mcasured Value
{4B}
14.6

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

Frequeacy Measured valye
Weighting (dB)
A - weight 1.6
C + weighl 1.7
Flat 23.2

3. Acoustical signol tests of frequency weightings

Meter free-field acoustic response ot & level of 84 B

Froquency Devialion from various fequency weighting response curve (dB)
{Hz) Flat C-weight A-weight Amfm_mcc
Limits
125 00 0.0 0.0 + 1.5
1000 0.0 0.0 0.0 + 1.0
8000 1.0 2] 2.1 +5.0

QF-TS) 2-044M-020664

0 Ll

SITHIPORN . SITHIPORN ASSOCIATES CO.,LTD.

[N L

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level fincorlty on the refercuce level range

Cert No, : ACL23322
Job No. ; VCETACOI1E
Pages 1 GolB

Anticipated | Measured Devialed Acceplance
Value Yalue Value Limits
1dB ) (dB ) (dB) dn}
132.0 137.0 0.0 +].1
116.0 136.0 0.0 £ 1,1
1350 135.0 0.0 *L1
134.0 134.0 0.0 + 1]
133.0 133.0 0.0 £1.1
132.0 132.0 0.0 1.1
1310 1310 0.0 + 1.1
126.0 125.0 o + 1.1
124.0 124.0 0.0 1.1
119.0 115.0 3.0 +1.1
114.0 114.0 0.0 x1,]
102.0 109.0 0.0 = L]
104.0 104.0 0.0 +1,]
99.0 §3.0 0.0 +1.1
94.0 94.0 0.0 +1,]
8.0 £9.1 0.1 L1
84.0 84.1 al x50
75.0 7.1 0.1 + L]
74.0 . 0.1 £1.1
69.0 69.1 0.1 1.1
64.0 64.0 0.0 +1.1
59.0 59.1 0.1 £1.1
54.0 54.0 0.0 +1.]
49.0 49.0 20 =1l
44,6 44.0 0.0 = 1.1
.0 390 0.0 =11
340 34.0 0.9 .1
300 30,0 0.0 =1
2.0 25.0 0.0 +1.}
28.0 2.0 00 *1.1
270 270 00 + 1.1
26.0 258 0.1 +1.]
25.0 25.0 0.0 +L.1

QF-TS| 204K 02U6G4

7,£/Zl/k-



SITHIPQRN, SITHIPORN ASSOCIATES CO,LTD.

assoclates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

B. Level linearity fncludng (he level range control

Cert. Na. : ACL23322
JabNo. & YCE7ACDO11
Pages & Tof8

Anticipated | Measured Devisted Aceeptance
Range Value Valpe Value Limits
(dB) (d8) (dB) (dB)
Aulo 4.0 4.0 0.0 1.1
9. Tene burst response
Time Tene bursi Anticipated |  Mcasured Deviated | Accepance
duration, Th Cycle Value Value Valug Limiu
Welghting | (ms) (45) (d8) (4R} ()
0.25 1 108.0 107.9 0.1 1.5:-5.0
Fast 2 8 117.0 170 0.0 L0;-25
200 800 134.0 134.0 0.0 1.0
Slaw 2 8 108.0 108.0 0.0 1.5;-50
200 800 1276 127.6 0.0 +1.0
.25 1 99.0 98.9 0.1 15;+50
SEL 2 8 108.0 108.0 0.0 1.0:-25
200 800 128.0 128.0 0.0 +1.0
EU Peuk C sound Tevel
Number ol cycle Amticipaied | Measured Devialed ] Acceplance
in Yaloe Value, Lepeak Yolue [.imits
(ost signal (dB) (dB) {d8) (4B}
Continuoas 133.0 133.0 0.0 +1.0
One 1364 136.3 0.1 =30
Number of gyele Anticipaled Measured Deviated Acceplance
in Yalue Value Value Limits
test signal {dB) {dn) (dB) {dB)
Conlinuous 133.0 133.1 0.1 1.0
Positive hall cycle 1354 135.2 0.2 30
Negatve half eyele 135.4 1353 0.1 2.0

QF-TS12-04-04-020060

A23/14-15,67/35-36, 50l Pelehhasem”7,2/1, Petchhasem Ad,
Wallnopra, Danghohyal, Danghon 10600 Theiland.
N Tel: (66} 02-BABOB1Z2M13 Fax: (66} 02-86BOBA0 www.i

Equlpment Name: Heat Stress Morilor
Manufacturor.: Celta OHM

Modsh HD32.2

Sorfal Ne: 18018314

10 No: RYG_FS0359

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Certificate No. : CL-OI6-66
Page1ot2

Customer

Hame: ALS Inboratery group (thailand) Ge., Ltd.
Agdiress: 104 Phatthanakan 40, Phalthansksas Rd.,
Khwaeng Suan Luang, Khel Suan Luang, Banpkok
10250 Tha'land,

Reference Used During Calibration

1.5tandard Temperalure Probe Model; STS-100 A500Q,
Serial No.: 667662-04, Due date: 23 Mar 2023
2.0igital Temperature Indicatar Model: BTI-1G00-A MK
1, Serlal No.: 67140700591 Due date: 22 July 2023

Calibration Procedure

The lemperature callbration was done by In-Housa
calibratlon method bs WICL-C01 according to
comperison method with standard digital temperature
Indicater and standard temperature  probe, The
lemperaure scale use was based on ITSE0,

Recolved date: 23 Jan 2023
Calibration date: 02 Fah 2023
1ssue date: 06 Feb 2023

Calibration Condition
Toemperatura! (2343)°C
Relatlve Humidily: (55216)%

Tregeabliity

The measutement resulls are 1raceable 1o 1he
international system of units {51} through National
Institute of Metrology Thafland {NIMT) Centificats
number. TT-0034-22, Certificate number: ERGO92-
22

REVIEWRY ..

AFPROVELDY .

2T CAL DATE

Celiymtad by
B2 Mr. Sorawit Thachelad B
O saiss Jittrapon Lersompnol C

MRAHAT & SMATTATES £O 170

s proved Signatory: :-’M)/h?(

' Mr. Parinya Beonchareen

: Caliptation NDepanmen Manager

115 CERTIFICATE AEPOART MAY MOT DC RCPADCCDUCCD CXCEPT IN FULL UKLESS PERMISSION FOR REPHOLUC.
TION HAS BEEN ORTAINED IN WATING FROW THE LABONATORY.

Cert. No. : ACLI3322
Job No. : YC67ACO0E]
Papes : Bof8

11. Overload Ladicatlan
Measured value (dB ) Creviated Accsplance
Positive Negative Value Limils
onc-half cyele | onc-half cyels (dB) (dB}
89.7 29.7 0.0 +15

2. High level stahitley

SLM Display | SLM Display Devialed Accepience
Frequency &l indtinl at final Yelue Limits
Weighling (dn) (48} (dB) {dB}
A - weight 137.0 127.0 [} 0.3

The reperied uncerainty is based on a slandand uncertainty multiplied by coverage faclor & =2

or ayy value following caleulation.providing a lave] of confidence ol approximaiely 95 %

—_— End of Culihrution Cerilficate —_—

DF-T5 12 1-AK-O20664

7 BT -

SR,
r.“-l'_—-_/z’s
63/14-15,47/25-36, Sal Pelchhasem7, 241, PPelchhasem Rd, 2,;\__.
‘wallhapra, Bangkohyal, Banghoh 10600 Thallond. "-;,,/’“\ 0

NAC .. Tel: (64) D2-BGBOBI12R13 Fax: (64) 02-86B0860 wwwlironalee.com

Cnu. e s
M IBRATION DT

Certificate No.: CL-D15-66

Papn 20t 2
Besull of Calibratinn: B Without Adjustment [0 With Adjustment
Callurallon Ronee: 20-40°C
Funclion;
Table 1: This equipmenl was connccted with wel bulb probe Model; HP3201.2 §/N: 18021465,
Dimenslon: Dlameter 34 mm, Length 170 min.
lmmersien Slandard e Enwr Uneenalony
Qent Beading Bouding [~} °C
{mm) ] o
&0 20061 200 <1 C.029
=] 25,048 250 0.0 0.089
&0 30,045 o 2.0 0099
=] 35.030 350 0.0 0,099
80 40,021 40,0 00 0.038
Tabla 2: This equipment was connecled with temperature probe Modsl: TR3Z0T7.2 5/N: 18021262,
Dimension: Diamatee 14 mm, Length 150 mm.
Immersion Sandard we Enor Unceriolnty
Depth Beadlng Beading [R+] (]
{mm} (3] 4]
70 20,062 202 0.0 0.099
70 25048 249 0.1 0099
70 30.040 299 0.1 0.099
in 35032 348 0.2 0.099
70 40,021 9.8 0.2 0.039

Tahla 3: This equipment wes connecied wiih Glebe thermometer prabe Model: TP3276.2 §/N: 20008280,
Dimension: Dlametar K men. Len@ih 170 mm.

Immersion Swandard WS Etror Uncenanty
Degth Beading Reading re [y~]
{mm) [§+] ey

110 20.060 200 0.1 0.099
110 25.050 251 o1 Q.0939
1i¢ 30.039 ol [ 0.099
iic 35,032 35.1 Q1 0,092
1i0 4p.D22 4a0.1 01 0.099

VIC* . drit Uncer Eallbration
The reponted expandad ancertainty is based on standand uncertainty mulliplied by @ coverage factor k=2
proviging £ lavel of cunficence of approximately 95%.

# o ol Conlcate & |

NAC |

HRANATE S3DCIATES OO, L



63/14-15,67/35-38, Eol Petchkasem?,7/1, Pelehhacem Ad,

oy 63/14-15.67/35-30, Boi Pelchhesem7,7/1, Pelchiasem Ad,

P "
Watlhapra, Banghotyal, Banghok 10600 Thaitand, K b Wallhapra. Banghohyei, Banghok 10600 Thalland. hﬁ,a"f‘ﬁﬁm
NAC ., Tel [66) 02-B86H0812413 Fax: (66) 02-B4BOBA0 wwwll com vnon . L NAC .. Tel: (88) U2-B8680812013 Fux: (66) G2-BOBOBID whw com e
Cenlflgme Mo, : (L043-66
) Page 2 0f 2
CERTIFICATE OF CALIBRATION
fieautof Callhmmtion: 19 Without Adjustment (3 With Adjustmant
Certificale Ko, : 0.-043-66
i * Page 10f 2 Caltbration Range: 20-40"Cc
Eunction:

Equipmart Nama: Heat Stress Monltor Tabla 1: This exquipment was comnecied with wet bulb probe Maodel: HP3201.2 §/N: 21001217,
Manufaciuret.: Delta GHM Cimensfon: Olamater 14 mim, Length 170 mim.
Madel: HD32.2
Sarls) Noi 20032241 Immemien Standard Il Empe Unesnalnty
1D Not RYG_F50521 Deprh Reading Reading ‘o o

. i e - . (mm) o re

50 20.045 20,1 o1 0.069

:umm:fsr b halland) Ca., Ltd, E:::mf “J:: 2;:?:32%23 & 25,055 1 oo oo

lama: laboratery group (thalland) Ca.. Ltd, ration date: ol 50 30.056 0.1 00 0.099
Addrass; 104 Phatthanakan 40, Phatthanakan Rd., Issua date: 28 Feb 2023 50 35.048 35 1 01 0029
Khwacng Suan Luang, Khet Suan Luang, Bangkok y : 8 ¥
10250 Thalland. 60 40,043 401 01 0.098

Table 2; This equipment was connetted with lemperature prabe Modek TP3207,2 S/N; 21001783,
Dimension: Dismeter 14 mm, Length 150 mm.

Refarence Usad Ourlng Callbration Callbration Condition
1.51andard Temperaivre Probe Model: STS-100 A500, Temperature: (2313)'C
Serial No: 65768209, Due date: 23 Mar 2025 Relative: Humidity: (55315)% mg:p';:“" 5;;:;:’: H;ﬂfnu ﬁf‘g "’"‘f;”;'““
2,0lgHtal Temperature Indicator Model; DTI-1000-A MK S by
I, Serial No.: 671407-00551 Due date: 22 July 2023 {m) 5 e
70 20,045 20.2 0.2 G059
70 25.055 251 0.0 0.099
70 30,065 30,0 -0.1 0.099
Callbration Frocedure Traceablity 70 35.048 35,0 0.0 0.009
The temperature calibralion was done by In-House The m resutts are o the 70 40.043 39.9 01 0.000
calibration method o5 WI-CL-0O1  actording 1o Internatienal system of unils (Sl threugh Natlonal
tomparisen methed with standard digial temperature Institne of Metrology Thalland {NIMT) Centificate T . .
inicetor and Sancard tenperaiare mobe, The  nmber TT0I3423 Contfitere Mo o Oimensin BraeTt s co gclod wilh Globe (hcimomete( prbe Modek TPS276.25/: 21001242
lemperature scale use was based an 11590, 22 " ) '
jzﬁ" kot ? Immerlon Standard uye Engr Uncorisinty
Depth Raading Epeding ro co
_‘ﬁg‘;{y—- i ra o
C ' 110 20.045 20.0 oo 0.035
oafs oy 119 25055 5.0 01 0,099
- 110 30.055 30.0 an 0.14
' ” 110 35.048 3.0 0.0 0,099
1 40.043 40.0 2.0 0.009
/-) UUC* : Unit Under Calibration
The reporied expanded uncertalnty Is based on standard uneertalnly multiplicd by a coveragie factor k=2
Calibrated by proved Signatorys ... provding a level of confidence of approximately 95%,
O Mr. Sarawit Thachatad Mr. Parinya Booncharaen
& Miss Jittraporn Lerlsomphol MRC Calibration Departatent Manager W End of Caitificate ¥
TIRANATE ASSOCIATES €O ‘

JIRAMATE ALEOCIATES £D
THIS CERTIFICATE MAY NOT BE REPROCEDUCCD CNGCPT IN FULL UNLCSS PCAMISSION FOR ACPROBUCTION HAS -
BCCN OOTAINED IN WRITING FRGM 'THE LADQRATGRY,

S,
TECIHNULOGY PROMOTHIN ASSOUIATION (THAILAKD-JAPAN) i[ﬁi
EXRPOHATE SERVITES 30 r 2 SRR CertNo.:  23CH275
R " 0
ol P Page:  2of3
CALRALTIC o Condition af this ¢alibration rosult
1. Reference Standard Instrument ;-
CartNo.: 23CH275 Instrument SerialNo. 0 No. Cert. No. Dus Date
Page © 10l3 1) Dotument Procoss Calitralor 54030049 130RC116 2282768 24 Aug 2023
H4 3 3 2) Rof. Siandard Thermomatar © 4962054  110RCO44 2211308 27 Cot 2023
Certlﬁcate Of Callbratlon This cerlification is traceable Lo the inlemational Syslem of Unit mainlalined at;-
- Traceable to National Institute of Melrology (Thailand), NIMT
Equlpment »' pH Meter '
Manufasturer ; Metlar Toledo 2, Certlfied Ref Matarial L The rosulls ore tiacoablo te B) through CPA chom Lid.,
- i dila ard. dif . AR-1835
Modol : SevenCompacl 5220 ANSI-ASQ Nalicnal Accreditation Beard. Accrediled No
Seriat No. : C104068450 o BuFor Solution Manutacturer Lot No. Eap. date
1D No.; RYG_Enptga | REVEWEY L.ildkmi). pH 4.008 €PA chem 828588 09 July 2024
H 6.857 CPA ¢chem 826589 09 July 2023
Condltion As-Recelvod: Used llem P L
“ HPPROVED BY h? et pH 10,010 CPA cham 063635 2 Dac 2023
Rocelved Data : 24 February 2023 }2}’ 3. This certf: fid only ta th librated on dat d pl f calibrat
. . s cerlficata is valic only ta tha item callbrated on date and placa of calibration.
Catibration Dato ; 27 February 2023 | MEXT CAL. DATE !
Callbration Resulls
Reference : 2002-068605C-2 Funetlon : mV Measuremont
Submided by : ALS Laboratory Group (Thatfang) Co. Lid. Parforming siundard curve by Fluke at pH (4,7,10)
(Rayorg Branch) . Nomina) | Standard Uncorainty of | Covarage
816110 Moo 5, T.Maenam Khu, A Pluakdaang, Unit Unctar Valug Voltage Actual Reading Measurement factor
Rayong 21140, Thalland Calibration Ingut
Amblent Yemparature : 2528 C e v mv o {am¥) .
Relative Humidity : (50 = 15) % pH Mater 4.000 17748 1774 4.000 0.058 2.00
Callkration Precedure : In - house method . SN C104058460 7.000 0.00 0.1 7.000 0.058 2.00
- CP-CHS by direct measuremont with slandard 10.000 -177.48 175 10.000 D.058 2.00

vollage calibrater and direct measurement wilh
certified reference materal (CRM)
+~ CP-CHB by comparison with standard thermomeler

Calibrated by : ‘Walalak Sirlthaan

o

1

Appraved by

Approved Sighatory
{ YMalea Buikruea

(v} Salinlp Mezngmal

{ ) warakorn Lerngagtrakul

Issue Dato & 28 February 2023
The Uncerfalnties are for w confid, pratubilicy of approxk Iy D5 %

t i oy wol b il uchey 1 13 Sull, kv 4 the pior wnuen

Apprasal S this ead ol Cerprnte Mem lves 3 2 baqupeient Calibaiun ang Testing dentiues, S @

A 1651538 a 1149925




CertMo.: 22CH275
! Page. 3of3
Sallbmation Results
Function : pH Mezsuremant
Parforming three buffers standard curve by using bulfer nominal pH [4,7,10)

Unit Undar Standard pH Actual pH | Actust mV Uncertainty of | Coverage
Callbration Buffer Soluti [ ing |pH factor’
{mV) [£3] I
pH Eleclrede 4.008 4,008 178.4 0.0046 200
SiN.: 1453404 6987 6.988 ar 0.0084 2.00
10.010 10.013 -172.4 0.0069 2.00

Functlon : Temporature Measuremant
(*) wiihout adjustment
This equipmant was connected wilh Temperature Probe;

~ Madel : InLabExpert Pro-ISM -

+ Sorlal No. : 1453404

Dimenslon of proba;

- tength : 120 mm.

- Diameter : 12 mm.

- immersion Ceplh : 100 mm.

Calibretion Standard uuc Uncertainty of | Coverage
Error

Polnt Temperature Reading measuremant {agtor
{*c) [B=)) (S ] (<) {*C} L3
250 25,001 248 -0.201 013 2.00

Remark ! - UUG* = Unit Under Calibrailon

Tho raported urcartalnty of measuramant was basad on @ standard unceriainty multiplied by a coverage
faclor k, providing a leve! of conlidence of approximalely 95 .

-c0a-

Sully

21148924

Cert. No.! 22E76)
. Page.: 2af 2

Resutt of calibration - ) Wilhout adjusimenl () Afler adjusiment

Functlon: OC vollage measuromor Ranga: 2000 mv .
Standard Vatus ULE” Reading Error Uncedalnly
(V) (mv) {mv) (zpv)
-200.0000 -200.0 04 72
+150.0000 -150.0 00 68
-100.0000 -100.9 0.0 a5
-60.0000 -50.0 0.0 62
0.0000 0.0 0.0 58
50.0000 50.0 0.0 62
100.0000 2] 0.1 65
1500000 145.8 -0.1 _ BB
200.0000 198.9 -0.4 T2
The reportod uncerainty of measurement was based on o slandard y iplied by & 5!

lacter k=2, providing a levol of confidence of approximalely 85 %
UG = Unit Under Calibration.

-olo-

s

a 1150477

L,
TECHNGLOGY PROMOTION ASSOCIATION [THAILAND-JAPAR)  £ineee’,
CONPORAYE SERVICES 3: EQUIPMINT CALIBRATION AND TESTING SERYICES ME
$394 PATTANAKARN ROAD 501 (R, SUAKLUANG, SUANLUANG, BANGKOK 10130 ‘f—f-\\\wf
TTL. 0-2117-3000-24 FAX. 0-2719-%484 b T T
CALRRATION poad

Certificate of Calibration cenfce N | 236782

Equipment : BH Mater .
This camficate may Rot ba reprocduced othar thin in full,

Manufagiurer: Mallkar Talodo
e #x0801 whth the prior writien spproval of the head 6

Madel; SavenCompact 5220 Corparate Genadces ): Equipment Calibration and Tesling Serviay.
Serial Na.r C10405%480
D Nox RYG_END1R2

Condition As-Recalved: Lised 11om

Recehved D 24 February 2023
Callbeation Date: 28 Fobruary 2023
Reference: 2502-0880D5C Submilted by:  ALS Laboratory Group (Thalland] Co. Lid. {Rayong Branch)

Ambient Temperature: L 23 £ 23 °C
. &16/10 Moo 5, T.Monam Khy, A Pluakdacng,

Rayong 21140, Thailand

Relatlve Humidity: (50210} %X

used: wore using In-housa ealibralion Procodure GPE17 Acgording to diect measuremant
mathod with Mult-Product Callbrator,

Candifipn of thig regull of callbralion
1 Rotaronce slandards Insluments

Instrumant Mods! Serlalho Crrtifiealo Mo Pus Daty
+) Mhuli-Produet Calibraiee 55004 440007 EI6T0 18 Way 2023

2.This rasulL of catibration wos made an roquested at the poinil specifiod Dy customar,

3.Tha cortificate Is vald only k the item calibrated on dafe and placs of calibration.

4.Tnls Cerifcation is mceable to the Infernational Syslem of Unil malntained alx-
-National Institula of Matreogy Thalland (NIMT}

Callbrated By ¢ Wulcharpopom Wongehullkrane  Approved Signalory g
Issus Data ! 02 March 2073 [ ]Phatinea Prabpelpal
Nunizawat Khamchat

| |Pomibippa Tomayakul

n 0309672

TECHROLOGY FROMOTION ASSOCIATION (FHAILAND-JAPAN)

CORPORATE

SRVICES

CHUIPFMENT CALIIRATION AND TESTING SERVICES
SHA PATTANAKARN ROAD 501 18, SUAKLUANG, SUANLUANG BANGKOX 10250
TEL.Q-2717-3000 FAX. 0-271%- 9464

Cert.No.: 2aTW168
Page.: 1 of 2

Certificatc of Testing

Eguipment ; DO Mater
Manufagturar ; ¥51 t
review ey . YL
Mods! : 5000115 :
g
Sertal No, : 1SE402T96 | ArrROVED BY %
.

1D No.: RYG_EKO0032

Rocelved Data : 24 July 2022 E ::‘Aﬂ, PATE auloﬂaﬁ
Test bate ; 24 July 2023

Releronce : 2307-0713D8C-1 |

Submitted by : ALS Laberatery Group [Thailand} Co, Lid,

Rayong Branch
61610 Moo 5, T.Maenam Khu, A Pluzkdaang.
Rayong 21140, Thailond

Laboratory Conditlon @ Temperalura (252 5)"C
Humidiy (50 220) %
In - house mathod : CP-CH9

by Comparison Technigue with Aride Modiication Metnod

Test Procodure;

Tested by : Walalak Sirithean

Sautho

Approved by ¢
Approved Signalory

{ aloe Bulkrusa
(v} Sallnlp Meangmal
() Warakemn Lerngaglrakul

Issue Dato ¢ 26 July 2023

5 0320211



Cert.No.: 23TW158

Page.: 20of2

Conditlon of this result of calibration

1. Releronce Slandard nstruments :
This cerlification Is traceabls 1o the Inlamational System of Unit through the referance slandards

laboralory of Calit Center, Technology Promotion Assoclation [Thailand-~lapan).
Instrements Serial No. 1D Mo, Certificata No. Dug Date

1) Burette - 1308U10 23ceN172 22 Mor 2025
2) Balanca 1126143764 140RCO04 22MME0 20 Sep 2023

2. Standard Material ;= )
Matedal Manufacturer Lot.No. Assay "

Sodium Thiosulfate penlahydrata Merck AMTTEIE 100.2%

Rosult : Tlssalved Oxygen Meter Adfustment With Alr 100 %

Dissolved Oxygen Probs No.; 15E100464

Titratlon Method DO Meater
Standard Bevlation
{Arlde Modification Mathod) Reading
(mgit) (mgit) (mgiL)
818 8.17 0.0055

This reporl was cerlified only For the instrumeni we lesled.It is afiowable to use for study
the system ofliciency. The anvironmental Impact control and present to orgenization it may concernad
Intend to use for advertising ang refermal Purposs is prohibited. This ropor may not be mproduced
other In fullyitheul writlen approval of Ihe laboratory

-ebo-
a 1172155
&
f\
Equlpment : DO Maler with Sansor Cart Nn.: 23LM125
Conditlon As-Received :  Used llem Page.z 20l 2

Raference ! 2307-0713DSC-2
Procedure Used :-

Calbralion wera conducled using In-hausa calibration procadure CP-GTO1 acconding to comparison with
Industrial Platinum Resisianco Thermomater { IPRT ) inle Tempsrature Bath.

The temperature scale used was based on ITS.90,

The Uncertaittivs wre for n

TECHNOLOGY PROMOTION ASSOCIATION (TNAILAND.JAPAN}
CORPORATE SERVICES X EQINIMENT CALTRRATION AND TESTING SERVICES
SR PATTANAKARN ROWD 501 1, SUANLUANG,

SUANLUARC BANGROK 10250
TEL 27010000030 FAX, D-1719:040

Certificate of Calibration

.
Sl

n,

g

NICTiENTIRITO2
CALBAATICH séoy

Corl. No.: 23LM125
Page.: 102

Equipmant : DO Mater with Sensor

Manufacturer : Ysl|

Modsl : 5000-115V "

Sarial No, : 15E102766 . *
ID No. : RYG_EN0032

Submitted hy : ALS Laboratory Group (Thaitand) Ca.,Lid.

Rayong Branch

816410 Moa 5 T, Maenam Khu, A. Pluakdasng,

Rayong 21140 Thalland

Location ; TPA On Site Calibrallon Laboratory
Received Order: 25 July 2023

Calibrated Date : 27 July 2023

Ambklent Temperatura : (e6:10)"C

Relatlve Humidity : {50:30)%

AC Line Voltage : (22022 )V

Calibrated by : Preecha Hishib

Approvad by : d}&p

Approved Signalery

{ ) Pomthlppa Tamayakut
( ) Malea Butkruga
4 ) Suwll Imjai

Issua Dats : 3% July 2023

prohabllity af upp

Iy 95

Th v certaliiant ) B b ecpriodined ueies than i1 Full, exgeps. it the prioc writian

Condition of thla result of cslibration

1. Referenca standard insirument:-

Instrument Seral No. Cart. Ng, Traceabte Dus Datg
1) Cigital Thermometar 2188020 2211285 TRA 21 Det 2023
2. This conificate is valid only (o Lhe Item galibreted on date and placa of calibrallon.
3. This certification Is traceable to the Inlemalional System of Unit.
Remark : TPA : Technology Promotion Assoclation { Thafland - Japan ) ’
Result of Calibration :- {*) Without Adjusliment -
Functien:  Temperature measuramont. .
This inslrumanl was connacted with sansor, $/N.: 1228475367
Calll uue* Coverage
Palnt Depth Tamperature Roading Erear Uncertalnty Facior
c)h tmm ) {'C) (ch <y (zC) k
20.00 100 20.011 18.91 -0.101 * 0.15 2.00

UuE* : Unit Under Calibrafion

Tha reporied uncertainty of measurement was based on @ standard uncertainty multiplied by a
covaraga faclor k., providing a level of confidence of appreximately 95 %.

-o0a-

4

a 1159515

Approvaed by © $M

Appencal ¢ 1 e bl Utwisatale Serwes 2 Fuuapunic EAlnesliosd bmd Levti g Serimes
A 0053616
L,
TECHNOLOGY PROMOTION ASSOCIATION ITHAILAKD-JAFAN) ;""- H
COKPOH ATESERYIVES 3: EQUIPMENT CALIRATION AND TUSTIAG SERVIC ey
A4 PATTANAKARN ROAL S0 ER, SUANTUANCG, SUANLUANG HARGROK 111280 Rt
NSC.TISL NS TOTS
THL AR RO FAX, 02T 404 CALIDRATHIH bODY
Cert. No.: 23TME62
Page: 10l 3
. . .
Certificate of Calibration
Equipment : Low Temp. Incubator
Manufacturer ¢ Memmert PENEY BY {Y'g
o
Madel : IPR750 FORROVED DY ?é
. ja |
Seriel No. : V8160084 R gl A
1D Ne. : RYG_ENO154
Submitied by : ALS Laboratery Group {Thailand) Co.,LId.
(Rayong Branch)
618/10 Mea 5 T: Maenam Khu,
A. Pluakdaeng, Rayong 21140 Thallznd
Location : BDD Room
Received Order ; 29 May 2023
Calibration Date 29 May 2023
Ambiant Tomparature : (26110)°C
Relative Humidity : (50130)%
Calibrated by : Mazn Paltanapongpaiboon

Approved Signalory

{ )Pornthlppa Tamayakul
() Malse Bulkruga
{1 Suwil imjai

Issug Dot : 7 June 2023

The Uncerininties uee for n confidence probahility of approximately 95%

YIS Lemitsie may nok be epeeduced of1e tha 1 Tl excers itk he prion witien

Apgrnal ol By Toend o Cenpaatite Sean

o3 Equipiecn Calibritian uad Tearp Senies

A 0054967



3

Equipment : Low Temp. Incubator Cert. He.: 23TMI62
Condition As-Recelved :  Used llam Page: 203
Reference : 2305-08980QC-2
Procedure Used :-

Calibration were conducted using calibration p dure CP-OTOZ 10 direct measuremanl

melhod with Data Acquislon which connecled with Resislanco Temperature Dateclor { RTD ).
The temperaturs acale vsed was based on ITS-90.
Canditlon of this result of callbration
1. Reforenca standard instrument:.
Instrument Mods! Sorlal No. Cort No. Dua Date
1) Dala Acquisition MG72A MY57013711 22UM93 02 Juy 2023
2. This cerificate Is valid only to the item calibraled on date and place of calibration.
2. This cerificalion |s traceable to Ihe Inlemational System of Unit.

Result of Catibration :- {* ) Withoul Adjustmant
Function of UUC* ¢ Tomperalure Source -
Fresh air satling : Clase Envirenmant during calihration
s Finlghod
Temp. ("C) 23 23
.{ REL.Humld. { % ) 54 6
2 2 AC Supply ( Volt ) 223 222
Position : Ret. Sid.
" 10 No.:
1 18-18RTD-01
H 18-10RTD-02
s 18-18RTD03
4 18-18RTD-04
5 18-18RTD-03
[ 18-18RTD-10
7 1B-18RTD-07
Frabe Installation Details : Dimenslon of Chamber ; 8 22-18RTD-08
az 10 cm o= 080 m 9pet) | 18-18RTD-08
b= 10 cm W= 1.0 m
c= 1 om H= 12 m

Capacity = 075 m!

'R

a 1165130

€= DKSH

: A Certificate of Calibration

10T 1 112
prey
Equipmant SPECTROPHOTOMETER Cerlificals No.: COBZI0H41
Model: DRG0 Issuad Date: 19 Soplamber 2023
Sorlel No, (or ID.): 1627845 {RYG, ENDJ3T) Job No.: WO-00005382
Manufaciuren HACH Page: 103
Condition: In Condition
Cuwtomen ALS Laboralory Group (Thailand) Co.,Lid. (Rayong Branch)
61610 Meo 5 T.Maenam Khu, 3
A Pluakdzeng, Rayong 21440, Thailand.
Ervironment Condition: Temperature 239 *C * 04
Hi X .
i L B S O 111111
Calixaion Piace: ALS Laberatory Group (Thalland) Co.,Lid. (Rayong Branch) (Wet Chemistry}
61610 Moo S T.Meanam Khu,
A.Pluakdasng, Rayong 21340, Thailand.
Calbretion By: Mr.Natapat Rungnaeang
Calibrition Qs 1B Septembar 2022
Tha Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 36704
Traceablity; This certificats is tracaable ta the CRM malntainod by National Insttute of Stendards and
Technology (NIST) through Slama Sclentific Limited.
The standard for Wevelength Cerfificals No, 114583 and 191584
The standand for Photomstric Cerlficate No. 9114984 and 111588
The stendard for Stray light Ceriificale No. 111586 and 111585
The for Speciral iytion C No. 111567
plvre S
(Mr. Nattapat Rungrueang) {M. Niinun Srihawan)
Person ki chame Authorizod slgnaicry

mmhmmmummmmbhmunmum(un B prowides FaceabiPty of messuremant to inlamatonal o
Prinal standard o ofves mcognized national

mmmwuuwwmummmmﬂmwwmmmumm
swvice B levad of confdence of 5% Le ©f Unzantainby i Madmursrmgid |

Thwss reculs may be affaciod by dovistions from Epeciled condiions, mmnuu.wbmum.mm calbeated or namphed. ‘Tha report ahall not b
TRTcad axchpd in bl without approvil of DS Technokgy Limited.
Mmmﬁmm

T 00
333 BukhumA Rons, Bangohel, Phesichanong. Bangkok 10750
PTO0e” w2836 T000 Bk bk culortiondihahonm  Wabalte: wew.dhah pormyuciprato-hudand

Defivering Growth - in Asla and Reyond, CAL-FM-COB-15: 12 Sap 202

Equipment @

Coendition As-Racelved ;
Referanca :

Result of Calibration ;-

Low Temp. Incubator Cerl Ho.: 23TM362
Usod flam Paga: 20f3
2305-08980C2

(") Without Adjustment

Funcilon of UUC" : Temperalure Source

Fresh air setting : Closo

Calibration| uuce JusG* Temperature Temperature | Overall g
Pgint Seting stabllity uniformity Faclor
ey | ey | () (£'c) ('c) ['ch LS
200 20.0 20.0 0.018 0.72 1.0 2

Calibration Measured Temperature { *G ) Uncertatrty
Polnt Position .
1) 1 [ 2 J 3 7 4 1T 5 [ & 1 7 [ 8 Jswefy| (=cy
200 [ 19547 | 19.780 | 15487 { 18.528 | 19.408 [ 20.138 | 20,112 | 20406 [ 20118 | 030

Avoraga*: The average of 30 values In sach position.

Temperature stebliity : One-half of Lhe greatest maximum difference of measured lamperalure at any one senser,
Temperature uniformity : The maximum di of us at any sansots and the moasured
temperalure at the reference location which are observed at Lhe seme time or al as close an observalon lime as
poasible 1o getermine the temperaiure paltern or homegeneity within the chamber under steady-stale conditions.
Cverall Vadatlon : The Diference of the maximum and minimum measured lemparatures Lhroughout observation
UUC* :, Unit Under Calibration

Note @ Tha reported uncertainty ol measurement was included stebility and excluded unHormity .

The reporfad uncertainty of measuremen was based on a standard uncedainty multiplied by o coverage
faclor k, providing a level of confidenca of approximalely 95 %.

~ofo-

wd

a 1165129

&= DKSH

Cartificale Mo.: 06230441 Paga 2ol 3
Callbretion Results:
‘Withoul Adjustmem
Wevelength Accurecy {nm), The speciral bandwidth of S1d 12 nm end UUC 812 nm
Etandard Wavnlangth Unit Undsr Calibration Corraction Uncertalnty
418,81 4183 (o) ] 013
535,68 638.6 .08 o3
§37.88 836.3 .32 0.13
74848 TaBY 022 0,13
807.03 8014 -0.37 0.13
Photomatric Accurecy (Absorbance)
- Standard abgert Unil Under Calbration Codmaction. Unowsrteiney
2.0000 0.060 0.0000 * 0.0045
$.2930 0280 0.0540 0,0045
420 nm
0.5168 0.518 -0.0022 0.0045
1.0288 1.028 0.0008 0.0045
£.0000 0.000 - 0.0000 0.0045
b.2867 0233 0.0637 00045
440 nm
0.5073 0.509 -0.0017 0.0045
1.0083 1007 0.001% 0.0045
$.0000 0.000 0.0000 0,0045
0.2516 0250 0.0016 0.0045
485 nm
G585 0.482 =0.0025 0.,0045
.93 0.833 0.0004 0.0045
©.0000 0.000 0.0000 0.0045
0.2481 0,245 0,0011 0.0045
546.1 nm
Q.4852 0486 +0.0008 0.0045
0.B468 0.846 0.0008 0.0045
©.0000 0,000 0.00D0 0.0045
0.258 0.258 0.0084 0.0045
590 nm
0.5040 0.505 -0.0010 0.0045
1.0032 1.002 0.0012 00045
0.0000 0.000 0.0000 00045
0.2578 0.257 0.0003 00045
£35nm
04871 0481 0.0001 0.0045
0.8720 0971 0.6010 0.0045
Vitn Moy ol e

DKEH T
2531 uiadtwiw e cpem |y memaeum, 100
TS31 Bk Hewd. vy, Prmbareng, B 10700
Phoee:

Delivering Growth - In Asia and Bayond. CAL-FRCOB-55. 12 Sap 7022



€= DKSH &= DKSH

wanedsudniatavinisusnnoy
Ceriificats No.: C06230441 Paga3of 3

wafiluge WO-00005362
Callbration Resutts: wilnedno; SPECTROPHOTOMETER +u: DR600O wrmaunYay: 1627845
Withoul Adjustmen .
i n373d0U ($u) ATIRADY ()
Photometrio Accuracy {Absorbance) 18 Sap 2023 wmmsrada 18 Sep 2023 WaUwR
Wirvshength b Unit Undar Callbration Comeetion Unesrtainty PR T TP Ty
i n
©.0000 [Y ¥ ]
235 500 0.0000 0.0080 Y—
0.715% 0.737 0.0015 0.0080 = o T @ a
0.0000 000 0.0000 ! T
257 nm o8 nns:r 0.0080 B [} 2. avedenn { sodlefante, nwtu-uonietasy = [
BS74 ! =
0 00004 00082 = a 3. it n - 1 wied (On-OF Swicth) ] [m]
0.0000 0.000 0.0000 0.0080
313 7m oz " @ ] o | 4 sueoypag B | o
2864 oz -0.0559 . Doosa = [u] 5. witeo (Display, Screen Contrast) = =]
2.0000 0.000 0.0000 0,0080
20 nm 0.6374 0.637 0.0004
- " g 0.0080 =] 3 6. usskulrish (Battery Backup) >= 2.5 VDC D o
Srery light * [a] o 7. KvopuSonmwuniafu (Wavelsngth Control) [} =]

Siandard: ad<ft UUC; wavelength (nen} UUC; Transmiesion (%T) Absorbancs (A) = o 8. mrwemptu (Wavelength Chack) = o .
260.62 40,11 nm 2608 13 1836 ) =] 8, wwahulinuss (UV < 3,000 how) =] [u] 9.2 Hours
38144 +- 0,11 nm 3914 13 1.888 B O 10.  uwssriuflauey {Visible < 5,000 haur) o] m] 741.5 Hours

= [a] 1. =inefuminKaethe (Carousel Meduls) @ [
Spectral Rescution * B Mater anx! Conductikly Meter
Hominal Conosntration 0.02 4% ulv Peak Trogh Rato spwW [a] [m] 12, BikwTvrin { Elecirode end Connection Cabla )
] a
Standard Wavelenglh [2m ) 268,58 266,60 138 00 [m] a] 13, swhusriacmuiu Elsetrode {Level KCI ) [m] ]
LUE: Wavslangth {nm) 2082 268.1 [m] [a] 14, shilefuatw Electrode (Dust Protection Hood) [m] =]
5id Absorbanes (A) 0.4565 02780 o] 0 15, andubilintusn (Stana) m] a
Absorbanca [ A) 0413 0.300
[a] D 16, Forrrudd e (e Sampis) ™ o
* Calibration Marked * Noi TISI Accredilad "in this Cerlificate heve baan included for completensss. o O 17 =humidosiisumiune (7= 28 Yuihw 3.0) 0 =
18.  Anm Pislon Buretlas
The End of Certificata L= = ol o
[m] [m] 18.  Function Rinsing and Dosing [m] [m]
= o 20,  sanmssiwunuaegnsnikenoy O [w}
Wedororunlt 1 *656,1am=656.1nm
*486.0nm=485,50m
Mr.Nattapat Rungnaeang
Servica Enginear
Mhmmw‘ﬁ %rm Bl e
g Mﬂw;;m e T Prjitiarunt :g 2% TTURETRI WedHr v 4 pur e T M amancuny :ﬂ
Prons: o825 7000 EMak It Castwicnfidian zoem  Woabaiy; wwir dhal compicimiia. Buadand T e b - Wil wow dhah ety 2 aland
Beibvering Growth - In Asia and Beyond. CALFM-COB-5: 12 $ap 2022 Oelivering Growth - In Asla and Beyond. CAL-FM-R31-03: 20 Jul 2022

RYG_EN0002
Sarterlus (Thalland) Ceo., Lid.

SARTORILS Te 5 23 3013 3 T e et o e SARTORILS

LY

Sarterius (Thalland) Ce., Ltd,
128 Rama @ Rosd, Hiaykming, Huiyhumng, Sanchak 10110
Thl. +08 2843 82812, o-mail servicalhaitand g eancnus com

= —
; ol off
o P 5 WSETSLTIS 13018 AEVIZV BY ) 1au ,/(Q = Lo ,!._ Q/ kL
et cate — pz BITIIICTIE of catibrat
NS Lrﬂ U@@{FD approven by 1 . \ﬁk;o ] N O,[ of Calibration
N2 L U2l U2 of calibratign
: T MEXT cAL naTE O ?D‘b-i&'-? . Model Number:  MSE2245-100-DU e Certificate No.: 23BCIO112
Modal Number:  MSEZ245-100-DU Centificals No. : 238010112 : Description : Analylical Balance Issueg Date:  Friday, March 03, 2023
TR : R - Serlal Number: 0026207038 Ref No.: 204833
Description ; Analytical Balanca = Issued Date . . March 03, 2023 T T elerence -
U — bt 1D No. : AYG_ENOODZ
Sefial Number: 0026207038 R Reference No. ; 20483 . I e
y o Manutacturer ;. Sartorius Page No.: 2qf2
1D Na.: RYG_ENDOOZ . e ——— T T T s
Manuacturer:  Saroriys PagaNo.:  10f2 Calibration Results ; Without Adjustment
Customer Mame : ALS Labaratory Group (Thailand) Co. Ltd. (Rayong Branch) o Repeatability Eccentricity (Off-center Inading error)
616/10 Mag 5 T_Maenam Khu, A Pluak Daeng, Rayong 21140, Thailand. The repeaducibiity i ihe abilty of 8 vligning rshumant to ditplay newdy identcal readouty | The oftcentor loading o 15 yiokded by 116 CHIRnge behwenn Ive
undior canstant o [ W 360854 plaved  |roado! of the load, [ 8. 4/ or 144 of mayaun capasity. placed in e

N rapsatadly an ine wighing past in the same matser. The Ianzand Sevislon i Lted lp [rddcio of the waighing Dan 8nd Dafwden B3ch Of lour addions!

Calibrated Place ; _ #4an 8 roprodusiblily Quashiative'y. feinta  posivons wving fo GIML 78
Nominal Valug ; (Low Load) 200000 199.5999 Nominal value | 100 g

Calibrated By:  Mr.Chenchai inthana 20 ¢ 0000 [Toleranca 0.0004 2

Caligration . 9853
Calibration Date : Wednasday, March 01,2023 Procedure No. : This calibration was by Tolerance s kel .
N o Using la-house calibration procadre numbar (W1-002) 0000t g oo z00.0000 . Differerce
A'Q‘LL:;—""’M’“ 20.0900 159.9595 Kl T
Based on UKAS LAR 14 : 2019 RN st L = -
reden Norminal Velue : (High Load) L R R 2| ool
Metrofogical deta ; Ambiants Conditions: 200 g 19.539% , £05.0000 .3 -o0.voD1
Cepaclly: 220 g Readablity:  0.0001 o Temperature: 236°C & 50°C Tolarance 20,0000 200.0000 3 3 4 d.0001
- o ooom g 20.3000 199.5590 D 5 0.0002
Humigity : 600%RH & 100%RH “woossh 300 vens . =
Reasons for cahibration Pressura R ok I P R 8 *
[J ewinstataten [ Sevice £ Reooued Re-caibrationt Malnienance Equinmant Congition: Good Operate [ Tar Standard Deviation 0.00G03 @.00005
ieath Linearit
Measurement Method  UKAS Publication Ref :Lab 14 , Y e _— . [ ]
The measuremant uncenainty siated is the expended uncendinly which is oblained fram the slandard uncerlainty mulipliad by the ® had
coverage factor (k=2) bo pravide & levol of eonfidence of approximalely 55%. 1t 15 delermined in accardanca with Ihe Gukle to Telerance 0.0002 [}
Expression of Uncedainty in Measorement (GUM). The calibration certificate documents the traceabllity to National Standards. which e e — e - S i —— —
roalisn the unit of measurement according ko the Intemational Standand System of Units {51} Repon of Tolerance came form list of Noming! Yalle Conventional Mass Valve Displayed Value ; Deviation Uncertainty
i logical - . :
Sarlarius Melrolegical Specifications 7@77 ] : W -
6.0100 0.3860 \ 14
Traceabijlity; i o 0.6c88 14
" R 0.0000 0.00214
Model Number  Description T i Cetificate No. Due Date . Yoot 7 b.00t1d
YCS011-522-00 :Santorius weighi et 1mg - 80005 E2¥C5011.52200  SPC-RT  COZ212565 | 14-Sep2023 ; e T | o.60614

MHB.3828D  HumidityBarcmeler/Temp Lutron MKB-38250 _ DKSH 19220444 | 58002023,
: |
I

This cartficate relate and appty this equipment paly

This carlficate may not be raproducad other Lan in full axcopt wilh . S e ho00 i Lo
Lhe prior wrillen approval of the Verificabion Oparation Divislon [ :,.’ T 200,000 o _ .. .0h00032
Sartorius (Thalland) Ga., LIG. A End of Report
e o | B po
Mr.chanchal intrhana(Technical Manager) P SO FM 32 03 Februany 2022

EOP FM 33 03 Fabruary 2022



RYG_EN0D10

TECHROLOGY PROMOTION ASSOCIATION (TIAILAND-JAPAN)

CORFORATE SERVICLS % EQUIFMENT CALIRKATION ANIN TESTING SYRVICES f‘;//‘—_\—\‘\ v

SH4 PATTANAKARN ROAD SO0 1B, SUANLUANG, SUANLUANG BANCKOK 10230
TTL 02717300037 FAN 27159481

Hac T
CALIBRLTION Lol

Cert. No.: 22TM1517
Page: 1¢f3

Certificate of Calibration

Equipment : Hol Air Oven

Manufacteror Memmerl REVIEW BY "IY\:avJ!laU- -
Model : UFE 500 APPROVED BY Q‘é&-
Sorial Ko, : G511.1572 NEXT GAL DATE ,E?PIO‘PL?-‘P“ !
ID Me. @ RYG_ENOO1D

Submitted by : ALS Leboralory Group {Thailand) Cao.,Lid. {Rayong Branch)
G18/10 Moo 5 T, Maenam Khu,
A Pluakdasng,

Rayong 21140 Thalland

Locatlon ! Ovon Room
Recelved Order: 20 October 2022
Calibeation Date : 20 October 2022
Amblent Temparature : (261101°C
Relative Humnldity : [(5D230)%

Caliprated by :

Appraved by : M .

Approved Signatory

Man Pattanapongpaiboon

{ ,} Pornthippa Tameyakul
(/ ) Malea Butkruea
{ ) Suwit Imjai

Issue Date : 2 Navember 2022

probability of approsimately Y54

The Uncertaintivs ure for

B Py S B TP ot Gl ovwps Wik b [ala sE it

ol the kel uf Uonputan Seraces b boquipie i 4°libnmn and e wdnp Sen

A 0046308

Equipment : Hot Alr Oven Cerl. Now: 22TM1517

Condillon As-Recoivad : Uand Hem Page: 3of 3

Rafarance : 2210-03780C-2

Result of Calibretion ;- [ ") Without Adjustment

Functionof UUC":  Temperature Source

Fresh alr solting = Close

Calloralion | WGG" | uUC* P Ovezall |, Covarage
Polmi Salting Reading stablity uniformity Verlaticn Facter
ey ey () () ('cy (cy (#C) k
104.0 104.0 040 0.076 0.52 0.60 0.42 2
180.0 180.0 180.0 Q.13 0.88 1.2 11 2

Calibratlon Moeasured Temperature { *G )
Palnt Posltlon
() 1 2 ] a 5 & 7 ) 9 {ref)
104.0 103,768 | 103.734 | 103.723 | 103800 | 104.215 | 104931 | 104,132 | 103.740 | 103.747
180.0 179,723 | 176.350 | 179.439 | 179.489 | 180.361 | 180.115 | 180.131 | 180.243 | 179605

Average® : The average of 30 values in eagh pasilion,

Tamporature stability : One-halt ol the grealest maximum i of at any one sonso
Temperature uniformity : The maximum difference of measured lamparaturos al any sensors and the measurod
lemperature at tha roferenca location which are observed at the sama me of al as close an abservallon Fma as
passible 10 determina the tamparaiure patiam or homogenaity within the chamber under steady-stale condilions.,
Overall Vesiation ; The Diference of lhe maximum and minlmum meaasured temperaiuzes throughout observalion
UUC* @ Unit Under Callbration

Nele : The reported uncertainly of measurement was Included tabliity and excluded unitormity .

Tha reported unceralnty of measuramenl was based on # standard uncertalnty multiplied by & coverage
factor &, providing @ level of confidence of approximaloly 83 %.

-olo-

ol .

a 1132465

Equlpment : Hat Air Oven Cert. No.t 22TM1517
Conditlon As-Racelved :  Used llem Page: 2of3
. Reference : 2210-03760C-2
Procodure Used ;-
Calibration were conducied using calibration p CR-OTO2 rding fo diroct maasaramenl
melhod with Data Aegulsition which with i T e Deteclor { RTD ) and
Tharmocouple Type T.
The lemporature scale used was based on 1T5-50,
Condition of this result of calibration
1. Refarence standard nstrument:.
Instrument Modet Sorial Ho. cerl. No. Duc Date
1) Data Acquisltion 349724 MY40423932 221 Ma7 29 Jul 2023

2. This certficale is valid only lo tho llem calibrated on dale and place of calibration.
3. This cerlificalion is traceable ta the intemalional System of Unit.

Result of Calibratla {7 ) Without Adjustmen

Funetion of UUC* ¢ Tamporature Source

Fresh alr setling : Close Enviranmant during callbration
345270 M| Beginning Finished
ﬁ J Temp. {°C ) 25 25
REL.Humic. ( % 3 54 59
b . w? [AC Supply { Vol } 223 225
H § ?*‘" 5 Ref. 5id. 1D No.: @
7 / Callbration Polnt
ST o B
o m% 7 Posltion:| (480}°C | (104}°C
" 1 21-16TC03 | 20-18RTO0Y
2 21-16TC02 | 20-16RTDC2
T3 21-16TC-03 | 20-16RTG03
Probe Instaftation Detalls :  Dimenslan of Chamber : 4 21-16TC-04 | 20-1BRTO-04
8= 50 em 0= 040 m 5 ZI16TCO5 | 2246RTCH0S
b= 50 om W 056 m & 21-16TC-08 | 20-16RTO-08
= 50 em H= 048 m ¥ 21.16TC07 | 20-16RTD-O7
Copocly = 051 m 8 21-46TC08 | 22-1BRTD-08
o (ref) | 21367608 | 22-16RTO08

Waly.

A 1132466

RYG_ENOCDE

TECTINOLOGY PROMOTION ASSOCIATION iTHATLAND-JAPAN)
CORPERATE SERV I EQUIPATY, RAVIGN AN TESTING SERVICES
AHA PATTANAKARN ROADSOT IS SUARLUANG SLANLUANG ANUKTR N
TIU BITH BNGIT 1AX BTN NG

NRCTIETIB IO
CALBNATIGN Bied

Carl. No.: 22TM1492
Page: 10f3

Certificate of Calibration

Equipment 1 Hol Alr Qwen
Manufacluzor Mommerl REVIEWBY .
Mode! ; UM 400 AFPROVED BY .
Serial No.: b495,0899 NEXT CAL. DATE .?Q{QH.
I No. ¢ RYG_ENODQOG
Submiltted by ; ALS Laboratory Group (Thailand) Co.,Lid. {(Rayong Branch)
G180 Moo 5, T. Meenam Khu,
A Pluakdaang,
Rayong 21140, Thalland
Lozation : Oven Room
Raceived Order: 20 Oclober 2022
Calibration Date : 20 October 2022
Ambient Temperature © {262 30)°C
Relatlve HumidRy ; [50+30)%
Cajibrated by ; Proccha Hiahib

Approvad by : ° W]_u_ .
Approved Signalory

{ i Pomlhippa Tameyaku!
{/ } Malea Butkruea

{ ) Suwil Im|ai
Issue Date ; 2 November 2022
The Unecrinintles are for o ranfid P Ly of spprosi Iy 954%
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Equipment :

Candition As-Received :
Raferonca :

Procedure Used ;-

Calibration were conducled using

Hol Alr Oven Corl. No.: 22TM1492
Used ltam Page; 203
2210-03760C-1

CpOTO0Z2 ing to direci measurement

methad with Dala Acqulsilion which connacted with Resistance Temparahre Deteclor [ RTD ).
The lamperature scalo used was based on ITS-50.
Candition of this result of calibration

1. Relerance slandard instrument:«

Instrument Model Serlal Na. Cort. No. Dug Date
1) Dzla Acquisition 9704 MY44025217 21LM30 23 Dec 2022
2. This certificate is valid only to the llem calibrated on dale and place of calibration,
3. This certification is traceable to the Inlernational System of Unil.
Result of Calibration :- (") Without Adjustment
Function of UUC* ; Temparature Saurce
Fresh alr setting : Closs Environment during callbration
Beginning Finlshed
1/2 . Temp. (°C ) 28 29
REL.Humid. { % ) 43 47
H H AC Supply { Voll ) 220 221
'; et ]
H 1
L] :‘ + [ Pesltlon : F:;f'::.?'
Rk i T [aRon
2 18-10RTD02
w 3 18-10RTD-03
Froba Instaliation Detalls : Dimenslen of Chamber = 4 18-10RTD-04
ar B0 em b= om m g 18-10RTD-0S
b= 50 em W= 040 m 6 18-10RTD-08
€= 50 em He 040 m 7 18-10RTD-07
Copacity= 0653 8 16-10RTC-08
9 {rel.) 18-10RTO-02
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Cerl. Ho.: 22TM1494
Page: 1af2

Certificate of Calibration

Equipment : Water Bath
wid ol
Manufacturer : Memmernt REVIEN BY 'ﬂr\& "![
Mode! : WNBE22 AERROVED BY L -
dlo
Serlal No, : L513.0648 HEXT GAL. DATE 8 H“&‘LE
1D No. ; RYG_ENDOS1
Submitted by : ALS Laboratery Group (Theiland} Co..LId. {Rayang Branch)
$16/10 Moo 5, T. Maenam Khu,
A. Pluakdaeng,
Rayong 21140, Thalland
Location : Wet Chemisiry Lab

20 Oclober 2022
20 Oclaber 2022
(26x10)'C
{50230)%

Racalvec Order:
Calibration Date ;
Ambient Temperature -
Relative Humidity :

Calibrated by : Preccha Hiahib

.

Approved Signatory

Approved by !

{ J Pomthippa Tamayakut
{7} Melee Butkruca
{ ) Suwltimjat

Issue Date & 2 November 2022

Uncertalniles are tor a I of upproxi v 958
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Equipmant : Hot Air Qven Cert. No.: 22TM1482

Condition As-Recelved ; Used llem Page: 3al 3

Raference : 2210-03760C-1

." Resuli of Calibration := (*} Without Adjustment

Funstien of UUC* Temparature Sourca

Fres! alr setting : Close

Calibrallon | uuer vuce h{ T Ovorall i Caverage
Point Setling | Reading =tebllity uniformilty Variation Factor
(*c) {C) (c) (x*C) (cy ('¢) {£C) L3
700 T0.0 70.0 0.079 047 0.77 042 2

Calibration Measured Temperature [ °C }
Point Pesitlon
%) 1] 2 [ 3 T a4 |75 T & [~ 7 [ B [ #pes
70.0 70.262 [ 69595 | 76.0v9 | 70.177 | 70664 | 70038 | 70688 | 70140 | 70328

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

Temparature stabllity : One-hali of the greatest maximum diffarance of moasured temperaiune at any one senso
Tomperatura unifarmity : The maximum differonce of measured femparaturas al any sencors end tha measured
temperature al tho referenes localion which are obsarved al ths same Ima o al as close an obsarvation tme at
p2ssible to detarming the lemparalure patiem or hemogenelty wilhin the chamber under steady-stale condilions.

Qvarall Vasiation : Tho Differgnce of lhe maximum and minimium measured lemparatures Lroughoul observatior
UUC* & Unil Under Calibration

Nota : The reported uncertainty of measurement was included stabllity and exduged unifermaity |

The reporled uncerlalnly of measuremenl was based on a standard ungetlalnty mulliphied by & coverage

lactor k&, g alavel of of ¥ 95 %.
-00a-
al13z2472
Egulipment ; Water Balh Cort. No.: 22TM1491
Cenditicn As-Recelved :  Ussd ltem Paga: 20of3
Refarance ; 2210-03780C4

Procedura Used =
Callbration were conducted using in-housa calibration procadure CP-OT04 secording to diret
measurement method wilh Data Acquisition which connacted wilh Induslral Patinum Resistance
Thermemeter { IPRT ).
The tempareture scale used was based on [T$-80.
Conditlon of $his result of calibration
1. Referance standard instrume

Inatrument Mods! Sarisl No, Cart. No. Due Data
1) Data Acquisition HOT0A MY44035217 21LM30 23 Dec 2022

2. This certificate is valld only to the llem catibrated on date and place of calibration.
3. This cerlification is Iraceable to the Internallonal Syslem of Unil,

Rasult of Calibration = {*) Without Adjustmant

Function of ULIE" ; Temparature Source

Envirenmental AC Voltage Supply
(e (%R.H.) [ Vet )
Beginnlng of Calibratien 24 53 222
|FInlshed of Calibratlon 24 50 221
Ref. 8td.
Pasltian ; SN
- 1 NATP3007 268
| 2 2 N3TP300727
4/ O a NATP300728
4 N37P300720
S{ral} N37TP300730
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Egquipmont & Watar Balh

Condition As-Recalved : Used (tem

Referance ; 2210-03760C-4

Result of Calibration ;= { * } Wilhout Adjusiment
Function of UUC" : Tomperature Source

Curl. No.: 22TM1481
Page: 3of3

Calibration uuc uuee Average” Standard Reading ( °C )
peint Sefting Reading Posltlon
('c) {('c) [*D] 1 [ 2 ] [ 4 T s(ofy
85.0 85.0 85.0 84527 | 84663 | 84628 | BAGI6 | 6abo0
c";:'l:"'““ Uniformity | Stabliity |Uncertalnty c:::::‘:’
{*¢) (c) {$°C) (£°C) X
85.0 012 0,081 018 2

Average® : The average of 30 values In each position,

Uniformity : The maximum difference of measured temperatures gl any sentors and the measured femparalure
at lhe reference localion which ars observed at e same time or al as dose an obsérvalion lima as possible

to the pattermn or har

ity wilhin the chamber under sleady-stale corditions,

Stabllity : One-half of tha greatost maximum difference of measured lemperature al &ny ono probe.

QU™ : Unit Under Calibration

Note : The reporled uncerlaloty of measurement was included stability and excluded uniformity.

The reported uncerlainty of measurement was based on a standard uncariainty multiplied by a
coverage faclor A, providing a lewa! of confidonco of approximataly 95 %.

~000

Result of Callbration:-
Function;

Without Adjusiment
Temporalure measurament

Ml .

al1i3z470

Cert, No.; 237638
Page.: 2 of 2

Dimensicn of proba : Diameler 3 mm., Length 55 mm. Shealh material : Stalnless Steal

immemnlon Standard uuGc Uncertainty
Depth Temperajure  Reading Esror of Measuremont
(mm} (<) {c) () (<)
50 250024 250 -0.0034 0.12
50 20,0016 300 -0.0018 0.1z
50 40.0057 40.1 00842 0,12

UUC~ : Unil Under Callbrition

The reported upcertainly ol measurement was based on standard uncertainly mulliplied

by a coverago lacter k = 2, providing a kivel of conlidence of

<0l

approximately 95%
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TECIINOLOGY PROMOTION ASSOCIATION (TILAILAND-JAPAY) %
CORPORATE SLRVICES 3: EQUIFMENT CALIIMATION AND TISTING SERYVICES 4 3
53464 PATTANAKARN ROAT? $O1 18, SUANLUARG, SLANLUANG, BANGROR 10250 ‘/‘rf-\\\’ N
TEL. 0-2211:3000-24 FAX. 0219484 i e
CALmaa e noos

Corfieate No. ; 237630

Certificate of Calibration

Poge: 3cf2
Equlpment : Dightal Thermomelar
Manufacturer: Tosto This cerificate may nat b reploduced cther than I hull,
excepl with the prior wrtien appraval of Lhe hoad of
Model ; 106 Corparate Services 3; Equipment Calibrrtion and Testing Sorvies.
Serlal No.: 835171050921
1D Mo RYG_FS0570

Condition As-Recelved: Usad hiem

Ragolved Cale: 24 March 2023

Callbration Date: 12 April 2023
Lo 18 April 2023
Aeference; 2303-0BB705C Submitles by:  ALS Loboralery Group (Thaitand} Ce.,Lid. Rayong Branch

Ambient Temparatura; (25 £ 3} °C
S50 Moo 5, T.Macrem Khu, A Pluakdeaong,
Rayorg 21140, Thailand

Ratative Humldhy: 180220 %

Procedurg ysed: Calib-ation wern conduciod using in-houso calibration peocadure CP-TO1 Bocording 1o comparison with
Industrial Platinum Rogistance Thermameter [IPRT) into Lquld bath lemperature cantrotlar.
Tho tempentura sals used was basad on 1T5-00.
ndition of this reault of catlbra

1.Rafaterco standards insturmants ;

Inalrumant Mpde] Sarla! e, Coriin, o, Dug Dile
1] Black Stack Thomomater 1563 BCAS4 221615 23 May 2023
2) PRT Scanner Medule 2562 AD130% 221616 23 My 2023
3} Indusfrial PRT Frabo 56274 B7R44D 221816 23 May 2023

2.The cortificale is valid only to the Hem calibrated on date and place of calibiafion,
3.Thik Cortif.cation Is (racaabla 1o 1 Imernational System of Linit mainiginad throughi-
+Malional Instiute of Metrokogy Thailand (NIMT)

REVIEWEBY ...

APFROVED BY \5«7\?" B

{ol3y

NEXT CAL DATE Iz

Calibraled by:  Stthinen Poomal : /

Issue Dals : 20 April 2023 { 1Pnalinoa Prabpaipal
{ )Ghalchawan Krunpl'uak
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