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right solutions.
right partner.

Freq. Calibrate

Sample Name Parameter Equipment Name D No. Calibrated Date Next Cal
{Months)

Stack Carbon Monoxide Console Control Unit BKK_F50556 13-Jul-23 13-Jan-24 6

Stack Carbon Monoxide Flue gas Analyzer RYG_FS0565 28-Dec-22 2B-Dec-23 12

Stack Carbon Monoxide CO Analyzer RYG_EN0O34 1-Sep-23 1-Sep-24 12

Stack Orddles of Nitrogen Censole Control Unit BKK_FS0556 13-Jul-23 13-Jan-24 6

Stack Oxides of Nitrogen Flue gas Analyzer RYG_F50565 28-Dec-22 28-Dec-23 12

Stack Cxides of Nitrogen Vacuum Gauge BIKK_F50479 14-Feb-23 14-Aug-24 18

Stack Oxides of Nitrogen SPECTROPHOTOMETER RYG_ENO179 27-Sep-22 27-Sep-23 12

Stack Sutfur Dioxide Console Control Unit BKK_F50536 13-Jui-23 13-jan-24 6

Stack Suifur Dioxide Flue gas Analyzer RYG_FS0565 28-Dec-22 28-Dec-23 12

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

Stack Total Suspended Particulate Censole Control Unit BKK_F50556 13-Jui-23 13-Jan-24 6

Stack Tatal Suspended Particulate Flue gas Analyzer RYG_F50565 28-Dec-22 28-Dec-23 12

Stack Total Suspended Particulate Digital Balance RYG_EN0003 1-Mar-23 1-Mar-24 12
Ambient Total Suspended Particulate High Volume RYG_FS0176 - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS0179 - - Cn site Calibration
Ambient Total Suspended Particulate High Volume RYG_F50393 - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS0174 - - On site Calibration
Ambient Total Suspended Particulate High Volurme RYG_F50395 - Cn site Calibration
Ambient Total Suspended Particulate Digital Balance RYG EN0OODL 1-Mar-23 1-Mar-24 12
Ambient Particulate Matter (PM-10) High Volume RYG_FS0397 - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_F50192 - - Qn site Calibration
Ambient Particutate Matter (PM-10) High Volume RYG_F50185 - - On site Calibration
Ambient Particutate Matter (PM-10) High Volume RYG_F50295 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_F50398 - - On site Calibration
Ambient Particulate Matter (PM-10) Digital Balance RYG_END0OL 1-Mar-23 1-Mar-24 12
Ambient Nitrogen Dioxide NO, Analyzer RYG_F30461 1-Jul-23 1-lan-24 6
Ambient Nitrogen Dioxide NO, Analyzer BKK_FS0735 1-Jul-23 1-lan-24 6
Arnbient Nitrogen: Dioxide NG, Analyzer RYG_F50272 1-ul-23 1-Jan-29 6
Ambient Nitrogen Dioxide NQ, Anatyzer RYG_F50535 1-jul-23 1-Jan-24 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_F50457 1-Jul-23 1-Jan-24 6
Ambient Sulfur Dioxide 50, Analyzer RYG_F50460 2-Jul-23 2-Jan-24 6
Armbient Suifur Dioxide 50, Analyzer RYG_F50a54 2-Jul-23 2-Jan-24 6
Ambient Sulfur Dioxide SO, Analyzer RYG_F50271 2-jul-23 2-Jan-24 6
Ambient Sulfur Dioxide SO, Analyzer RYG_F50534 2-jul-23 2-lan-24 6
Arnbient Sulfur Dioxide 50, Analyzer RYG_F50456 2-jul-23 2-jan-24 6
Ambient Wind Speed / Wind Birection Wind Speed / Wind Direction Ry F50411 16-Feb-23 13-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 Cirection Wind Speed / Wind Direction BKK_FS0143 5-Jan-23 5-Jul-2a 18
Armbient 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_FS0d14 10-Feb-23 10-Aug-24 18

Noise Leq 26 hrs Sound Calibrator RYG_F50496 17-Jan-23 17-Jan-24 12

Moise Leg 24 hrs Sound Level Meter RYG_FS0020 13-Jan-23 13-Jan-24 12

Nolse Leq 24 hrs Sound Calibrator RYG_F50213 26-Jan-23 26-Jan-24 12

Noise Leg 24 hrs Sound Level Meter RYG_FS0026 25-Jan-23 25-Jan-24 12

Noise Neise Annoyance Sound Calibrator RYG_FS0213 26-Jan-23 26-Jan-24 12

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

Nolse Leg 8 hrs Sound Calibrator RYG_Fs0496 17-Jan-23 17-Jan-24 1z

Notse Leg 8 hrs Sound Level Meter RYG_FS0026 25-Jan-23 25-Jan-24 12

Noise Leg8hrs Sound Level Meter RYG_F50030 25-Jar-23 25-Jan-24 12

Moise Leg8 hrs Sound Level Meter RYG_F50025 25-Jan-23 25-Jan-24 12

Noise Leg8 hrs Sound Calibrator RYG_FS0496 17-Jan-23 17-Jan-24 12

Noise Leg 8 hrs Sound Level Meter RYG_FS0012 16-Dac-22 16-0ec-23 i2

Notse Leg 8 hrs Sound Level Meter RYG_F50024 16-Dec-22 16-Dec-23 12

Moise Leg 8 hrs Sound Level Meter RYG_FS0386 19-0ct-23 19-Oct-24 12

Heat Heat Stress Heat Stress Monitor RYG_FS0357 02-Feb-23 2-Feb-24 12

Heat Heat Stress Heat Stress Monitor RYG_F50358 02-Feb-23 2-Feb-24 12
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right partner.

Freq. Calibrate
Sarmple Name Parameter Equipment Name ID Neo. Calibrated Date Next Cal
{Months)
Rayong Lab  |pH at 25 °c pH meter RYG_ENO183 27-Feb-23 27-Feb-24 12
Rayong Lab  |BOD DO meter with Sensor RYG_EN0032 24-Jul-23 28-Jan-25 18
Rayong L.abb  |BOD Incubator RYG_EN0154 29-May-23 29-Nov-24 18
Rayore Lab  |CCOD Spectrophotometer RYG_EN0037 18-5ep-23 18-har-25 18
Rayong Lab  |Total Suspended Solids Electronic Balance RYG_EN0002 1-Mar-23 1-Mar-24 12
Rayong Lab  |Total Suspended Solids Het Alr Oven RYG_EN0010 20-Oct-22 20-Apr-24 18
Rayong Lab  |Total Dissolved Sclids 180°C Electronic Balance RYG_ENGQ02 1-Mar-23 1-Mar-24 12
Rayong Lab  |Total Dissolved Sclids 180°C Hot Air Oven RYG_EN0010 20-Oct-22 20-Apr-24 18
Rayong Lab  |Oil & Grease Electronic Balance RYG_ENQQ02 1-Mar-23 1-Mar-24 12
Rayong tab  |Oll & Grease Hot Air Oven RYG_ENOO06 20-Oct-22 20-Apr-24 1B
Rayong Lab  |Oil & Grease Water Bath RYG_ENODE1 20-Oct-22 20-Apr-24 18
Rayong Lab  |Temperature Digital Thermometer RYG_FS0570 12-Apr-23 12-Apr-24 12

alsglobal.com
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Pitot Tube Calibration Data

Pitac Tule i

canon Rmper Bits _fE05A0 Caibraban Date 13 kE23

Lab tos! diset Number 258-1-13-01 Standard PrediD BiiC_FS0441

Caideation Shaet Mo C-130723-BrKk_F505E0 Cp Standargd (s3]

"Type § #itot Tubs Ceefficant Data

Pitot Tube Calibration Data

Typzspiol | Slondard piotiube | Type s piattube Lo s} Cp ()
e Lleg AB (AP, mm H.0) AP, mmH.0) ieg A tegB
Test 1 A 2o 17 00 G 840 -
5 1200 1740 0840
Test 2 A 1260 7o ¢ 84D -
B 1266 170 . Q&40
Test 3 I3 1200 16 56 [ -
B8 1200 16 50 . 045
To 6542 0842
s = Doy
- AP
E‘pw —(Mpmj] i 5 <001
Z [1‘.» t5k — Cprd ar m}

Averuge devniiond or B = must HE S 00}

3

r“{/\ herl froigar R

Calbrat by

Approvna by
11 Skt Phaisanphiser )

Fietd Sciankslyd)

Fotie s 8

AT B A ST

DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Pdol Tube ldennfcaton Number ik _F 50551 Catibraton Date 13 Jur23
Labfest dust Number 258-1-13-01 Siandard ProtiD Bl _FEO44Y
Catbraten Shect Mo C 330723 BRi_FLOSGY Cp Standard 0a%
Type 5 Past Tube Ceeffiziant Data
Typespict | Slandasd giteituse | Type s piicl tube Ca s} Cp (s
tubs Leg A8 t4P, mm H O (AP, mmH O] tag A Lo B
Tes 1 A 12 60 1700 [ D]
2 1260 174953 Qe
Tosl 2 ) 12062 1705 080
2 1200 1703 2849
Test 3 I 1203 14 80 G845 -
B 1208 16 8% 9845
Tp 642 9842

A ry
s = <p
N AR

(J-:M) i ”qﬂj] st BE K001

E

Average devistionf 4 or Bi = iz BF S 001

E'\f«\ !1_’-%" r;wir‘-ﬂ §hed

¢

4 Phiszzrghatul | IRCEst

Tiid

[ ——

B

Cakbration Date 133022 Aumbiznt Temporature ("CY %
Calsbraton thost Mo GA120723-BICK_FSO567 Ralative Humiddy (%) 6
Digital Temparaturs I BKK_F 50557 Reforanca Tomporature 1D K FB11
Serial Mo 1606041 Satiat No 201008006013
Madat HC-5T2Y Madol Oigicon-CONT-M5
Hext Galbrnis 4 Aup 24
Losatien ¥ i Pass § Fa
“C C K
Stack o ) o 23 Fats
25 23 2 3 Pass
56 45 2 5 Pags
100 ) -t £ Facs
150 148 -3 53 Pats
200 188 2 2 Faus
250 243 2 I Fans
300 238 -2 13 [
00 [ ] 3 Pazy
Pista 100 w9 - 13 Pass
12 118 -1 a Pans
140 123 -3 A Pass.
Qron 100 180 g £ Pars
120 18 4 £ Fass
120 133 1 £ Pabs
Frtor 100 180 [/ Pzl Pacs
120 128 9 =1 Pags
148 148 9 1 Fars
£l ) [ e £ Fars
10 g 1 £ Fass
2 1 2 £ Pasy
Hatas g 0 ¢ ] Paga
2% ) e 2 Fass
Py o g 1 Pacs
ALY [ [ [ = Paka
E 23 2 £ Pats
=0 4 z 42 Pass
MBE (Marmum srior of 1 3 3D,

- PR
Crondentt o Thaiame o
Catrmed by

3
3

priceed by

Plepes Ty

0 A REEEEN

Speciatsty 1)

FORMND FLs8i7

REMECH Y § IGGUE DATE $fen 23
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FROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Calibraten Date 13.Jul23 Hezzle Set Il BRK_F&0582
Calibration fheet Mo, | C-120723-BKR_FS0562 Vernier Calipar 10 BR#_FS1123
Hozzle D:amater {em.) Hi- 1o (=R o B R}
Hozze 1D #

D, o, o, AD B,

i 9.300 0.302 o302 o002 0.301

2 0 460 0ars 0480 DRG] 0478

3 0.625 0830 0630 0.00% J6z28

& {.755 0.750 0755 0.00% 0753

5 0878 0880 0.970 0.010 od=rl]

& 1.082 1.081 1.009 oeQ2 1081

7 1276 1275 1270 0005 1273

] 1810 1610 1610 Qo0 1610

D, D
Whiera 4
0.0.8, > There o flerent nole dameists at 60 degrees 1o
each aiher, each measured the haarest 0025 ma I”n
AD ¢ Wit chstance beteeen any hea &'ameters.
mustha 2 0100 mm
0., S0+ 0,-0) 3
MEASUREMENT FLANE
Sahsit Fhairye it N‘ﬁ;""' Lgf*"‘“‘“’}
Citiated By i nin e PEENGE kY S

134 Sohsit PRassanphisul)

Fielg Boenystia)

ENTECHH

[T

Seapdard References  (Table 1}
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Calibration Certificate

o=
Sl ATT

Certiflcate No.: G 660001

Standard Certlficate Ho. Yandor Due date
Brygen { OF § 2.4969 %4 Vol T T 7T nee Wéep ik
Oxygan { O2 } 10,04 5 Vol CG-0152-21 N 16:-Kav-26
Oxygen { Q2 } 21.02 % Vol L6-DMI-22 tim 10-Feb27
Carbon manaaide | CO ) B2.14 peh CG-DHD-22 ot 14-Fep-27
Carbon mansaida ( CO ) 203.9 ppm 2803721 Lindz 22-Jun 23
Carbon monsside { 0D 3 2003 ppm 28RV Linde 0% Aug-29
fliric Orose { KO ) 30 03 ppm CG0089-22 ot 13-hunad
Hitric Oroe ( HO ) 150 9 paen 0570 Lince 27 jn2d
Hitric Qroda { KO ) 320.6 zom 2L Lincg 02-Jut-23
Sulphur Gigxice { 507 3 50.04 pom 320521 Lnce B-Ju-23
Sulphur Digwio ( 507 } 1008 pom 350722 Linge 05 Hew-2a
Suphor Derion { S92 3 601 £ om 3209121 Lindz 200323
Messured roem congitions
Temperature : 232 "C  Humidity : 564 SRH Pigtzary 10148 bar
Catibration conditions
Giss Ternperalure 73 Fowrale &0 mfinn Gas pressure 10186 misar
Callbration Results Before Adjustnent  (Table 2)
Standard HMean of Ungertzinty
Parameter of Slandand Error
Walyes [Hiile [E3
07 (V) 2490 247 -0.028 t.20
03 {MVel) 1004 593 411 0.40
02 {#vel) 202 e 0.07 o0
€0 tppm) .14 83 286 kX
0 {ppm) 029 no &) 6.0
€0 {ppm) 003 1038 35 12
RO {ppm) 3008 26 208 a0
HO {ppm 1508 13 S0 80
HO {ppm) 2205 283 I 1
$02 {pom) 50.04 6 A0 0
$02 (ppey 100.5 % 28 60
502 {pem) 6011 593 A1 13
QLR CRavE Pagezald s1ued Dalr 260216

Entach Industrial Satution Ca.L1d,

» Ko moe s 47 Yar

L Tarmionetie 5. L s B
Tax i O1C5EIGOGE

10710 THAL AMD Tel O 2775 BB3D Catimntuw lortihonts
e tntechicathy

ERTECH

v
St
e

Callbration Certificate

Certificate No: G asom
Date of Issue ;  03-Jan-23

Instrumant description 1 Flue gis Analyait

REVIEW BY _...ﬁ.ﬂﬁ;;h’“w.??..

Instrument model @ Tedo 340
Instrument seralno, ¢ E19028 ég"@
ID ho. o contro! no. 1 RYG_FS0565 APPROVED BY il ‘
Hanufaciurer t Testo SE & Co. KGas
Proba description 1 NEXT CAL. DATE M._',“' ,JQ
Proba madel
Probe serial H -
Customer name T ALS LABORATORY GAQUP (THAILAND} €O LTD.
Customer address 104 Phednanaan 40, Fnatitsanokan Reyd, Khuaerg Phatthanzkan,
Khet Suzn Luang, Bangkow, 10250 Thaitand
TJotnl pages of cenlficate @ 3 Panes
Recelving no. o L=230001
Recelving dalg, T 26-Dece22

Sarameter of calibration Gas Cattwation[Onygen 2.495,50.04,21.02 Hval, Corben Monaxide BY).14,309.9,1003 ppin,

Rz Qe 30,03,150.9,3206 ppm, Sulphur Diowda 50.04,100.0,600.2 ppm)

Canditien of YUC 1 Uswed

Amblent condition 1 Nlof the Mezsurment ware cariad out the siabsized lonotary
Temperanee LR
FHumidity - 552 15 %AH

Calibration place 174121 Sl Kpamavengeir 47 Yazk 48, Teongrangheng, Laksi, fangiok 10210

Colibrgtion procedure no, ¢ Wi-CL-28-C

T CRSbralion o lTinate @pend ran 2y of maasurement i Staled Ay Mie SEd i witertdiny o BIOREITAL
Mtstor! By COverEpn ANGOr ked, WCH (Sr @ NPT CEIREUIRED CONCTIONTS [0 3 CONTIS probatsliy of appronintoly 9595

TR Ceviecte ( Qaphadd oy (0 Aom 1nder dest Evwenmends! conadtion,

s Caibvatin Certvicale My Aot B8 Femordodf Ofer Haan in Yl £xcint Wiin D1 BOEssion of M inang SEorniory.
Cattrabon cantsiaes wirmad shofun e sel 10! vl

This tadlration comficaln GocLeeals and frac ety 1D AN ST jINDN APalre Measirement ACTDNTR) 10 the

Inleyrationl Sysiom of Units (51,
Date of callbration v MBDec 2
Ay ) Wil
M. Sedtawat Nueathong Mrs. Kongluck Yongsetee
Calibration Technician Technltal Manager
FM-CL-03CRev D Fagoiall [EELTSLHAEE

Entech indusirial Sctution Ca.ltd,

27 437 SolHeawrwargaas &7 Yach 48, Toongronghong | ascd Bengeoa 10210 THALAND Tel 02778 BRAA Gatteaton Fytezi ot
Toax D DMCESICOIBERT  wvws entschzoib
ENTEZCIH Calibration Certificate
2 A

Certificate No.: G 660001

Catlbratlan Results After Adjustment  (Tahle 3)

Standard Mean of Uncertalnty
Paramelor of Standard Errar

Values v {11
02 (Svol} 2494 LAY 0.028 a2
02 (v} .M 8.93 011 Q.40
Q% (V) 2102 210 0.07 GEG
€2 {ppm) E0.44 Bl 0.88 30
€2 {ppm) 093 n Ll 60
€6 (pom) 1003 1o 1 12
NG {pom} 3000 30 0.08 o8
1O {pom) 1505 51 31 8.0
HO {pom} 3206 I 14 12
5Q2 {pom) [ig ] 49 104 B0
SQ2 {ppim) B 10 [ ¥ el
SQ2 {ppm} &l 693 L% 13

Remark 1 emolimol = § %aval, | | pmolfmsl & 1 pem.

End of Report

FRCL00E Rev Fagedeld Issvnd Gtz 2602016

e 1OMI0 THRL AN Tol O 2779 ERSR Cudrmiontantuch ootk
SU1 wavenlethigalh

Knam Laksi B
T i3 DIOELICO3I




WLTE POINT CALIBRATION REPORT

CUSTOMER NAKE  ALS Laborstory Groun (Thislandt Caltd

EFHENT NAME | CO Analyzer

MEANUFACTURER . Teledyne - AR

RODEL  T300

SERIAL N 1215

STANDARD GAS CONCENTRATION {PPM) 203 d

CERTIFIED DATE - CL738972

CYLINDER PRESSURE (pslgh @20

CERTIFIED DATE Nov £5 2020

CERTIFIED BY ARGAS SPECIALTY GASES

EXFRED DATE  Nov 05 2025

SALBRATION RESULTS

- CAUBRATION RESLATS

B PR R e

oo risrarn

REVIEW BY

sPEROVED BY .«

VHUURERRSE B T e

b can oive 12

CAUBRATED BY  wnedt sodaudind

DATE

Aanriayemeduenlnfisds  roaerin of

2D SIS S

M4 Fux B

CLC

AncevAied
e 22,

REPORT OF CALIBRATION

FOR

NOMENCLATURE
MANUEACTURER
MODEL £ TYFE

SERIAL NO.

DATE QF CALIBRATION

VACLUM CAUGE
DWYER

BEGA-ND
DVGEGBKK_F50475)

14 February 2023

ENVIRONMENT CONDYFIONS 3
Tempernture : (23F 33°%C

FTROCEDURE L

Do

Thig insnan

catilratsd i

The catibration was parfonncd by direct measuromant witk Docunsen

sned by the Calibration Laboratory Co. 1td

hich mristas

HEFERENCE STANDARD USED

Documant Moveas Caldsotor Fluke daded 743 85N 9

TRACEABILITY :

The mews i

Cemfizats Mo MP-01#5-20 Dug

18 Ngvesnber

UNCERTAINTY =

Tl peporied wné enainty s baseed on

aecordig tr the "Cafibraion of Possues Goupes (DKD-R 611 hich provndes o Tevel of cuafic

Certifieate No. QLIGLEIN

F3-811-0451-12

rprocedure e CLO-CPPP-08 aconrding b2 DRB-R 61 ax

5 o2 tracendle o Inceeoonal Syetem of Cnac 500 truugh M

4 unserniamty m

Relatdve Humldiny ¢ 11+ S1LM:TH

t paidelings

2xx Catibrator sed Pressute Moduke

21 TPV SN 19|

trstiters of Moy {(Tha

tred by uverigs favtor of & ¢ 2 T13is boea evaluate

page 2ef 1

wrstinr

CALIBRATION LABORATORY Co., LTD.

DIDAE LS S
Ter £7570-

TYgok d Frazen B
b2 e ciililen

Rz badphan Sanghor 10335

CLL

Accreditad
enzc s2eEs

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE PACULUM GAUGE

MANUFACTLRER i DWYLER .

MODEL/ TYPE r DPGA0 T, l%fsf.‘q
SERIAL NO. DY GUABRI_F584993

CLIN. NO, + o ZI2I00TR

JOB CONTROL NQ. 230211016390

CUSTOMER ALS LABORATORY GROUP {THAILAND) CO., 1.TD.
104 PRATTEANAKAN 40, PHATTHANAKAN RD,,
KITWAENG PHATTIEANAKAN, KHET SUAN LUANG, BANGKOK 19250, THAILAND

BATE OF RECEIVED : 11 Februnry 2023 DATE OF 1S5UED ¢ 16 February 2023

Hegeurt of Colibeatian serevaing piust et be 1ahen B part, Facept cnesplete. Witknal tie o peos el of fhe Cnlibratisn Lalioratory Ca. L&)

Culibrated By Siripony Pimdee

Calibration Enginees

o

Approved Dy : Mongkel Yatsoontom

Anthorized Signatory
16 Februsry 2023

This Calibration Certifieat documemts the Iraceability to nations) tandards, whish realiss the unlts of Mestirensat sicording

ta Whe Inteenational Systeen of Galts £51)

Cortificate No. QIABL63M0

FA-01E-04-12 pige bof 3

CALIBRATION LaBogatory Co., 1D,

50911445 B L

Tes 922

LIS Fas €7 47

CLE,

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : { X ) withoad adjusiment { ) adfiasiment

Che BUC way exervsed by applyng 2 keown pressure from s zery o full seule 1 rimes. Then 2 senas afknewn

pauge prassure ware appl=d The S resding were recorded and the means valie ware reperted e table belew

CALIDBATION DATA
CORRECTION OF PRESSURE
S$TD Readisg Cindly } Correction Linkg )
DUC Tes pobit {indie )
tip Duvn Up Down
iy 050 03 ) R 0 BE}
taou REALH 9950 41018 BEdE
2060 19979 149481 0 =401
Tabiy 228y SI86T [REpex2 SO23
1760 20073 O8I 02T 3026
2560 S27 00 27871 G0 029

Limvarts:ngy of nensaremant = 5007 infdy

Tranentittiog Maedd - Alr

Nowz The Svape ol Accredited ANAR Comificate Mo ACEM 2818 Versum 008 Page W of 4

This repetl is valid far 80 abave stated instraments arh .

st tud of Cortfieale #53

Certlficate Ne, Q2ITI6ASY

301 {-04W1-12 page ol 3




DKSH

Certificate of Calibration

T
i

Equipmant SPECTROPHOTOMETER Certlizalo Mo.:  COAZXMBH
Modal: [34500] ssugd Dal 2V Sgpiember 2022
Saoigd Ne, (er D) 2021761 (RYG_ENOSTD) Job No.: HEPRI2Y 225
Menufecluror: HACH Page: taold
Condtlion: tn Conditon

Cuziomer. ALS Lelomtory Group {Thafland} Co.,LidBaynos Bransh)

616/10 Mco 5 T.Maanam Khy, reviewey . NeBaomil

APlugkdoong, Rayong 21140, Thaiandf ©
yong 21140, Th rFPROVED BY T2

Emvioamont Condlion:  Tempsrie 226 G + | nemnoaewe 2709123
Humidity 615 SRH ] TB SR
Catheetion Plazs: ALS Labomiory Group {Thailand) Ca.,Lid. (Rayong Branch) { Wet Chamistry )

616/10 Moo 5 T.Masnam Khu,
A.Pluakdaeng, Rayong 21440, Thailand.

Galration By: Mr. Chatluphon Folthong

Caltbration Dota: 27 Soptamber 2022

Thé Methed usad: In houzs method, CAL-WI-24, baco on ASTM E 275-08 ond ASTH E 397-04
Traccablity: Thiz carificata I3 raccobés ty the CRM maimizinad by Mational Inethuts of Standards ond

Techaclegy (NIST) through Stama Belastific Limitag,
The clandord for Wavokngth Cenificats No. 91410 end 51435
Tha siondard for Pholometric Carlificaty Mo 1441
The etandard for Btray Eght Cenfiesin Na, 101040

7 @n/‘m—w
(M. Q.am:?ﬁsmm)

(Mr. Thalemgheat Poungngam}

Permgn by charge Authorizad signslory
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refonsd sandad of eiher .
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CALFMA-CER-15 20 Jud 202

DKSH

Cortificis No.: CO6Z20465 Pegode! 3

Calbration Rests;
Without Adiustmant
Stroy tght*
Bindant: an-of LRKC: Wavakangth {am) \RIC: Tranemizsion (%) Pbacrboncs (A)
9L 4Dt om an 44 1.307

* Calibration Masmod * Not IS Acoredhad © In this Corficala have bean included ke complalanags,

The End of Cortificote

Wi B puhial Exta
SN Teavadrgy Liued
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2233 Bukbemt Pzt Bogubdiy Pleslogning, Bt 1280

Dailvarlng Growth - i Agla and Beyand. CALFIACOS-18 70 Wi T

DKSH

Corificolo No.: C00220465 Pogeof §

Calbration Resultn:
Without Adjustment
Viavelangth Accurasy (nm), Tha epaciml bandwdéth of S of 6 nm end UUG el 6 nm
Standard Wavelongth Unit Uprdey Callbratian Camection Unzortednty
418.40 413 040 0.60
&3T.00 54 o0 2.5
$30.00 638 0.00 0.59
74151 748 029 053
E07,04 €07 004 059
Fhosomals Aoaracy {Absoibanca)
Blondand ebaor Unt Under Caifrelion Camesion Unasrialny
0,0000 0.000 D.6000 G.0045
0.6005 0582 Q.00 0.0045
420 nm
0,733 0,725 Q00E 9.0045
1,053 1.0 -0.0003 9.0045
0.0000 0.000 £.0000 0.0045
0.5503 0.580 ©.0003 0.004%
440 nm
0.7170 ons -0.000% 0.0046
§.03312 1,03t 0.0007 0.004%
0.0000 0.000 0.0000 0.0045
0.5024 0405 -0,0026 0.0045
465 nm
05699 0475 -0.0017 0.0045
0.50604 0.504 -0.0038 0.0045
0.0080 0.800 0.0000 0.0045
06160 0510 -0.0022 00045
5483 nm
0.8603 0.491 0.0007 00045
0.55304 0.892 -0.0018 00045
B.o080 0500 0.0000 0.0045
520 05525 A5 -0.0005 0.0045
o 0715 G717 0.0005 2,005
10301 1.030 00001 2.0045
B.oi00 0,000 0.0000 0.0045
05387 0.638 0.0013 ook
B35 nim
8847 .085 -0.0003 00046
[aX:50 ] 0.0 00007 00045
win Borars bl 4.
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Toeorzgy Livkad

2533 Euimrf T AT T T e AEITD
3533 Bt Fraxel Barg o, Prrathanong, Racpich HRE)
Prons +23 R 7D E: s

Delivering Growth - In Azta and Beyond. GALFEL-CO8-13: 2D Jud 2022
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= [s] 8, ek (Wavelongth Check) [ 3 | 807 lns0ronm

O fu) 8. tntartudisiu (UV < 3,600 hour) =) [
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PH eter and Conduclivily Meler
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] n 13, swinpnistAiu Blectods (Levet KGI ) =] o

] fa] 14, hilafudmo Elactroda (Dust Protaclon Hotd) [m] [m]

] n 15, wfuliiaTnin (Stant) [m] [w]
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DRY GAS METER CALIBRATION TEST REPORT

Calbration of Date 138123 Baremelric Pressurs { mm.kg | 75t
Next Catbration Datle 13-Jan.24 Satalive Fum:d? )] 09
Ternpieratuie{ C 1 280

Dy Gags Meter Dals
meet Mo C-DOMIYY-BRE_ FSDEE3

Gelprence Dry Gas Melur Dot
Refetence Dry Gas Mater 1D

Calbration g BrH_FEOS2D

Dry Gas Meter:D BrK_F30253 Senal Ho B0TO%
Sgupi Mo THOEDTT Corracien Fattar ¥} 10080
Hede lio HCGH2-CV Hews CalLratan Date Gec 23
Dry Gar Water
Aeterenca By Gax MemrCalsratan Bty (3as Mpte
rrrecion
Ve iLiters T i LTS Ti T K. Tm Fastr
Firal Tewl Gy [ Inigat Tetat rCy tCy tLy v
LT (] 3089 309 3044 (7] 044 0 e 30 neets
ELH 6430 3069 310 ETT ooy 3062 EE Er i FEET
[EEN] 2 35) a (¥ [T enz2 3te o g0 A 5E0
(ST [ AL 330 6622 [ 5612 220 520 FIL) 09TER
2T 40 5050 340 SBES a0n s0 85 50 350 2] NESEEY
[T s 5000 359 5% EE] coss %0 we ) e
£y 0674

¥ = Rots of 1eaning o mlerenoe oy GES MONT 19 iy Gas uster Iottance fof mndwigusl & 007 o aversge

¢ FLos v

M Loy

Catbrals by Appreved by

K { paakorm simasa t [ELIET

Fot Jengwaresiengt
Ty

OB R Fieid Bpaciatisl 1]

FORMNG FEB013 REAGONND | IDSUEGATE 34622

RYG_EN0D03

Sartorius {Thaifand) Co., Ltd.

128 Rama @ Roag, Manykaang, Humhwsng, Barghok 16230

SARTORILS

Tef: 65 2541 03540 . omad 2anvise A sananis com
KILTHLTS 1525
CALIERATION 428

Th sl
pevewsy Lol

L
A

APUROVEDR BY . <

T

Modei Humber  MSE24S-100-0U Centficata Mo . 230610115 T
Dascription . Analylical Balance Issued Date  Friday, March 03, 2023

Seriaf Number 0031708552 : _ Reference No. 204833

10 Mo RYG_EN00O3

Manufsctarer Sarorius Page No. iofz

Customer Neme  ALS Laboratery Group (Thailand) Ce L1d. {Rayong Branch}
6160110 Mac § T Maenam Khu, A Plusk Deeng, Rayang 21140, Thatand

Cakbroted Place  ALS Labaratery Group (Thaitand) Co.. Lid {Baiance Raom}
616110 Moo 5 T Maznam Khu, A Pluzk Daeng. Rayong 21140, Thatand

DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Cafibwation Data AENTE-] biznt Temperature {"C) bl
Calitantion shont No . C-330123-BKK_FBO503 Rafativn Humnidity (%) 3
Digital Temporatare 1D BKK_FS0563 Refacanco Tamperature ID BKK_F81144
Sorial No 1608011 Sorial Mo 201040006013
Hadat HCL2OY Madat Uigican-CG-VT-MS
Next Catbrate 14 Aug 24
Locatian foronzn T Dt Tarmg: Enet [t PazadFad
c © 't
Stagk [ o [ 13 Faus
25 28 [ 13 Pass
50 50 Q 4 Fass
100 100 [ Ity Fast
150 120 o 3 Pasy
70 200 a £ Pass
250 250 o t Pagy
300 300 o 13 Pass
£90 00 ) 13 Paus
Prebe 120 00 o 3 Pass
120 120 ) i3 Pass
140 140 [ £ Pass
Cen 100 . - -3 .
120 - - 15 .
140 - - 2 -
Fiitar 100 100 a 3 Pasy
120 20 ) 3 Pass
140 140 ] 3 Pasic
Ext 4 ] ] 13 Pays
1 0 [ 13 Fass
20 20 q 53 Pasn
Matsr < o ) £ Pass
1] 25 ) 13 Pasy
50 0 ) 13 Pasy
AUX ) o ¢ 3 Pass
25 oy i 13 Pasa
50 5% 1 3 Fass

MPE  (Rasimum penmissdie siror 6f meacuremant) KA AANGRTIEAYEINIS DAL

j ¢ £l Iy

Cabeatea by Apptsact by

i

e dinghamn Stiwars It fasthagel  Jiangwatasveng

Fanlsf Sientist 1 2¢ Specaiati

FORMMNG FEL027 PEGHIONNO T IESUE GATE 9 Feb 23

Sartorius {Thaitand) Co., Ltd.
7T Rama B Read, Hunstearg, Huonyewang, Danghak 10313
Tt af5 2343 BERE P o£8 2040020 eamEl sofcle Lalanafeditiria rom

SARTORILS

of Calibration

Fngel Number
Deseription

Certificale Mo
Issued Date

23BCI15
Friday, March 03, 2023

Senal Number 0031709552 Reforence No - 204633
1D Mo RYG_EMOG03
Kanufacturer Sartoriug Pagz No. 2of2

Czlibration Resulis : Without Adjustrant

Repeatability

Eccentricity (Off-center loading errar)

2 to Gt ey i sty
5 iced w8 s

sfpatagn | The pheenler 18 yreddsd by
=erisa i plared e tond 6 470 14 €
i

Nom:nal Valse (Lo Lead) Nortnal vahie k{]
. zhz e x
Cakbrated By #r Chanchar nthanz Cafibration ‘ 20 9 Toleranca 2000 a
Cafibration Date  Wednesday, March 01 2023 Procedure Mo, ‘This cabibralon was conducied by Tolerance
p Q0331 g T Ditfaronce
Using in Teuse calibrebon grocadure ramber (Y053} A 3\‘
: 1
Sased on UKAS LAR 14 2010 I i / 5.ct
. Homangl Vaive {H:gh Lead) g :,/ 2 RIS
tetrologics! dafa Ambiants Conddions 200 [+] 3 5, ety
Capagity 220 g Readauilty 06001 g Temperatwre 23040 3 50 Tolorance 4 heenn
i . const g 5 L A2t
Humdity E50%RAH *  100%ARH
Reasons for cakbration Prassuce - - s
[Dewtmsterzzon {3 Servicn 1 Rogerad aiint o] Matemnse Egupment Candiign” L[] 5=20n £ Far Standard Deviation i
e . Linearity
Measurement Method UKAS Publication Ref :Lab 14 ey s cate Emesens e Cosonbas bt st e e
The messuamant ity s13ed 13 15 exp unzrrainy which it obinned from the standard wndsr, antied by e i ISR RS S e S
coverage =7 40 provice o fevel of conldenen of appronma 5% s determined in zecerdanse with 1he Guids to Tolerance 20002 1]
Erprassan ef i n it (GUM) Tk [ 1s the traneabd by to b Ennards, v

o
natignal Standard Syztzm o Lalls (B Rapon of Taierancs came formint af

ragline tha unit of messuremant
Sarerios Metrologaa! Bpacifnn

Traceabiity:
Medat Numbar Dészription b Celificale No Due Dote
YCS5011-522-00  Samenus wophteal tmg 30003 £2.¥CEAI 55206 SFC-RT oh2212855 14-Eep-2023
tiR8-38280 Humdity Barsmate Terp Lubon RMB-20250 DKSH C18220444 5-Sep2023
This eamtlizata relate ond opp'y Lhis equpment onty
This cortificate may nat ba rapiodieed ofher than :n full excapt . 8
tha gricrwritan spproval of e Ve wen Oparation Divizion ( : - - T
Sarieruz (Thatend) Co . Lid S

M

242 cnonzhal ttimana(Techaical Manager)
AP PRI 03 Februy 2022 F
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High Valume Alr Sampler Calthratlon Worksheat

Amata B Grimn Power {Rayong) 1

Project Site : Limited Baromelric Pressure (mm Hg) : 758
THHERANATIREA AR Y
Calibrale Location : tgng Tempaorature () 8
Callbrate Date: 18-5ep-23 High Volume ID: RYG FS0176
Catibrationsheet No.: €-180923-RYE F50176 High ¥olume Madel : TES170D
Calibrator ID: RYG_F50205 Nigh Volume SN : 4802
Calibrator Model ¢ TE-502BA CalibratarSlopa: L50763
Calbratar SfN: 1166 Calibrator Inter<epl: -0.02043
Test Ko, Belia ;0 e b Chan Linsar Regression
{Inch) [ fmin} (CFhE)
1 20 09525 10 Slape 35,1875
2 28 11233 46 tntercept 65004
3 34 188t 5 | cotretatiom Cuctleten 0999
4 44 14030 56
§ 52 L5234 60
1icEm)
[1X]
¥ = 35168 + 55000
oo
09 05 Lo 15 20
st (m3fmin)
!’bof,(- LA =
Calihrated by Approved by
{ MrRomachai Uppatkanap ) (M Buppong fentarupan]
Field Sciemistf1) Enviro Fleld Coondinator Scictitiss {3)
FORK NO2 FOG-073 KEVISIDN K. IS5 BATE: 14/03/16
High ¥olume Alr Sampter Callbratlon Worksheet
Amnatzs B.6rimm Power {Rayong} 1
Project Sie Limited Baromelric Pressure {rmlig) 758
@alibrale Locatlon : yusuhuldaazfa Temperature { 70): 28
Calibrale Date: 18-5¢p-23 High Volume ID : RYG_ 50303
= feet No.: €-180923-RVG F50393 Righ ¥olume Model : TE-5170D
Calibrator ID: /YG.F50205 Righ Velume S/N: 5682
Calibzator Model : TE5028A Calilrator Stope: 150745
Calibrator §/Ny 1166 Callbrator falercept : ~0.02043
Test Ho. Deita il 0 Qs I Chart Linear Regrassion
finch) (/i (CEH)
! 20 09528 30 |stupe 144745
? 26 10832 g Intercept: -2.1329
3 30 11520 50 ....] cormetation Coetiiciont 09993
+ 38 13052 56
5 44 1.4030 50
VicFm)
5.4 4
|
:
¥=dta7sx- 24329
0.0 :
a0 05 10 15
Qstd {m3femin}
Callbrated by Approved by -

[ Mr.Noatackai Uppathamp )
Fietd Scientisif1)

FURM i FOBN23 REVISIDR HO:

{Mr. Noppang Juntarupan)
Enviro Rield Coordinator Sclentist (3]

BSUE DATE: 14703116

High Yolume Alr Sampler Callbration Worksheet

Amata BGrimm Power (Rayong) 1

ProfectSite: Limited Barametrlc Pressure (mm HE) @ 758
Calibrate Lacation Isatumbuning Temperawre ()= 28
Calibrale Date: 18-5ep-23 High Volume D : RYG FS0179
[= 1 Nou: C-1B0923-RYG F50179 High Volume dadel = TE-5170D
Calibrator1D: RYG F50205 Tigh Valume S/ 4805
Calibrator Madsl: TE-50284 Calibratar Slope : 180765
CalibratarS/N: 1166 Calibrater Intercepl -0.02043
Test o, Delialta U 1:Chars Linear Regreaslon
(Inch) [mifmin} {CFM)
1 20 09525 0 ) Stope: 487361
2 26 14832 6 Insereept: -6.5228
3 e 11620 50 | corretatian Coefficiont 09990
+ 36 12110 56
5 42 1312 £0
V(eEn)
854
£
i
i y=aB736x 65228
i
]
i
i
an |
0.0 1] 10 15
Qstd [m3fmin}
Folagad- e ﬂ iy
Calibrated by o‘f Approved by
{ Mr.Rontachai Uppathamp ) e, Noppong lJuntarupan)
Fleld Stientist(1) Enviro Ficld Coondinater Sclentlst(3)
FORM 10, F 06-073 KEVISHONHD: - ISSUL DATE: 14/0%/16
H1igh Volume Alr Sampler Callbration Worksheet
Amata B.Grimm Power (Rayongl 1
Project Site : Lunited Barametrle Pressure (mmlig) @ 758
Calibrate Location Taatuursunisiagg Temperawre (*0) : 28
Catlbrate Date: 18-Sep-23 HighVolume D RY¥G_FSU174
catibratienSheet No.: C-120923-NYG F50174 High Volume Madel 1 TE-5170D
Calibrator 1D: RYG_F50205 High Valume S/N : 4800
Calibrator Model : TE.5028A Catibratar Slope : 150765
Callbrator S/d : 1166 Talibrator Intercepl : -0.02043
Test No, Delia®,0 Qs b thast Linear Regresslon
[inch) (m?fmln) (cEM)
1 22 £.9980 e Slape 159246
2 28 i3 36 |mwewen: 55679
3 32 11995 50 | correlation Cocficient 09992
4 40 13386 56
H i6 14340 60
[T
65.4
4 = 45,925x - 5.5670
00
o0 05 10 15 20
Qutd [m3fmin]
At (2 R
Callbrated by Approved by

[ Mr.Nonwchal Uppathamp )
Fiekd Scientiau(1)

(Mr. Noppang luntarupan}
Ensiro Fietd Coordlnatar Selentist (3)

FORMND. F 06073 REVISION HO: - ISSUE DATE 14703716



High Yolume Alr Sampler Calibration Worksheet

Anti B.Grinm Pawer (Rayong) 1

Froject Sile : Limited Barometric Pressure (mm £g) 758
Calibrate Location ¢ Wuyuny [uamiauny Temperalure [*C): 24
Calibrate Date: 18-Gep-23 igh VelumeID: RYG_FSD395
CalibrationSheel Moy £-180023-RYG F50355 Ifigh Velume Modal ¢ TE-5170D
Calibrator ID: RYEG FSa243% IZigh ¥olume 5/N: 5692
Calibrator Model : TE-50204 Calibratorslope:: 150765
Ealibrator S/H: 1166 Calibratar Intercept : 002043
Test No, Detuall;0 Qut Vi Chart Linear Regression
{inch) (m {min} {CFH}

i 2.2 0.9980 40 Slope 103964

z EE] 11620 46 tatercept e

i 8 12030 50 Correlatlon Cacfliciant . 04985

4 a4 14030 56

5 58 14942 L]

1{cFr)
654
y=40.390x 07274
LY
o0 LE 10 +5 20
Qutd [mi3fmin)
Petagert- T2 R
Calitrrated hy Approved by

 MrNontachat Uppathamp )
Field Seientlstg1)

Sartorius (Thailand) Co., Lid,
129 fama 8 Rood, Husyraang, Husyeoveng, Berghst 10390
TP 05 53 0N L Faw 183 254003557 emad barvme tha et PR IR e ]

st

tModel Hymber  LA130S-F
Desgriplion Analyticat Balance
Sarial Number 25406664

1D No RYG_ENOXO
Ianufacturer Sarlerius

Calibration Results : Without Adjustment

(M7 Hopposg Justamypan)
Eovieo Ficld Coardinatar Seiemtist (3)

TORM UG FOG0TE REVISON MO BSEEDATE $4/03716

SARTORILS

of Calibration

Certificate No.  23BCI0110
issued Date
Reference No. 2040833

Page No. 2at2

Repeatability

Tre repredue iy s e o

Eccentricity (Ofi-centet loading erron

daptay ny
armear

fapizcen
[IErery

e ger 1331637
e vy
Pree oz

Mominal Value  {Eew Losgd)
0w g

nee

2.0007 g

Tole:

Neminal Value  (High Load}
1060 4
Toterance
00001 g

Slandard Daviation

s yowea by b 3 betzen g
ve 1R T ol i G0ty piacad I
42 brieten €22% O four bold drpnp!

reazsuf ¢f e
&

[ pasiiens oottt tp 8, R7E)
Neminal value 50 a
Tolerance Q0004 4

Qifferenca

N
ed

Do B e oag o

Linearity

e ln

15 Cavtd ks asty drmr
Tolerancs O 0002 g

besnzinat Vakie Cenverntiona: Mass Vaue

End ef Repert

o g e L

wiore

BOF Fi B3 63 Fetuary 2032

RYG_ENOCO1

SAREORULS

REVIEW Y

Sartorius {Thailand) Cao.,, Ltd.
177 Rema B Road, Huagioaang, Musykenng, Sangask 10010
Tel +£5 22430 sl SEvEy &

HLCTIFRTS 17528
CALISRATION Da2E

of Calibrati

SEROVED BY . ’/{“///‘/
afonlat

L
3

WEHT CRL GATE

Modef Number - LAI20SF Certficate No. . Z3BCIO110

Daseription Analyiical Balance lesued Date - Friday. March 03. 2023

Serfal Numbet 25409884 Reference Mo 204833 -
IDNG . RYG_EHOOM

M Santorius Paga Ko T2 e

Custamer Name  ALS Laboralory Group (Thajland) Co_Lid. {Reyeng Beanch)
616130 Moo 5 T Maenam Khe, A Pluak Dagng, Rayang 21140, Thaitand

Cafhrated Place - ALS Laboratory Greup (Thailand} Co , Lid (Balence Aoem) -
B16/10 Moo 5 T Magnam Khu, A Pluak Daeng, Rayong 21140, Ji‘&mnd

Caibrated By K Chonchal Inthana

Casibeation Date - Wodnesday, March 01, 203

Calibration
Procedure No - This catibration was conducted by

Using inhause ealibralion presaduse number (W03}
Tased on UKAS LAB 14 2018

Metrologicsl data Ambients Conditions.
Capacity. 180 4 Roadabiity LBood. g Temporaluse & &50°%C
Hurnidity . 0%RH &+ HI0W%RH

Reasons for calibration Prassure - % -
(3 Hem 3mzatanan [ Good Gparsze [ Faie

tinng Mak

3 Servicn £ Repaired Re<aia rot Equipmen! Candition.

Measurement Method  UKAS Publication Ref :Lab 14
The measurement Uncentainty staied i3 e expendad un\.unamry wefugh is cblnined bom fhe stendard ungertainty mul 1. ted by the
coverBge ia'l"r =2}l n‘cwds &lovela! = hy G5 tis inad in accordance with tho Gu:da to

it of | ink {GUMy Tne cahbra"m cerifizate documents the aceakiily to Maticna! Standards, which
reatine the Unit of measurement :carumgto the Intrrnationiat Slandard System of Units (51). Repod of Ta'rranse came fam st of
Sarteriuz Metroiogical Spacificath

Traceability:
Madel Humber  Descrintion Traceahility Cetificate Ho. Due Date
YCS@11-522-00  Sadosius weight set img - 56003 £2.¥C5011-522.00 SPC-RT CO2212665 14-8ep2023
MHB-38250 HumidityBaiometerTemp L DKSH . C10220444 §-8ep-2023
This cartfizate relats and eppsy his eqapmant caly
This cartficata may netoe reprodused Sther an In full exzopt wih s
the prior witten zppeeval of the Verfization Oporation Divisian ( :l‘.! ::‘ T
Sodorius [Thaliand) Co . LE A

M

Kr chenzhas Indhans(Tech: !
GOP FM 33 0 Febriary 2022 F

High Volume Alr Sampler Calibration Worksheet

Amaty Btirn Fower (Rayong) 1

Frajec) SHe ¢ Limited Baramrtric Pressure (mm 11g) « R
Vamurad ndugun wmuay
Calflirate Location : faral Troiperature [“C): el

Callbrate Date ¢ 105 23 High Volurme {D: RYL FAIUT

L AS0M23-RY G FS039Y

Calilirationsheet No.: High Velume Model: T 5N

Calibrater 1D: YGFSN20E High Volure /3« teaz
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SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Skinthorn Ré Bangbumry, Bangplud Bangkok 10700 THA!LAND . m;ﬂnrg'::g:
Tol0-2035-8800 Far0-2433-1679 e-maitcalcenter@sihiphom.com htiplf iphofrcom

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
erociaies CALIBRATION LABORATORY

Continuation of Calibration Certificate

CerL No. : ACC23005
Pages  :  1af3

Calibration Certificate

Eqnipmest 1 SOUND CALIBRATOR

Nanufscturer : RION

Madel : NC-75

Serial No.: 15002736

11} No.t RYG_FS0496

Condition As Found ; GOOn

Cuslomer ; ALS LABORATORY GROUP (THAILAND) CO.. 1.

104 PHATTHANAKAN 40, FIATTHANARAN ROA
RHWAENG PHATTHANAKAN, KILET 8UAN LUANG;:
BANGKOK, 10250 THAILAND,

Location : -

Ambient Temperature - (230 23) “C H

Iressure ¢ (1013 %3 kPa :

Relutive umidity : (50.0 £20) 5 {
i

Reeelved Bate : 06 JANUARY 2023

Calibration Date : 17 JANUARY 2023

Bate of 1ssuc: 19 JANUARY 2023 ° "

Nathakom Pisutpaisan

Calibrated by ¢

—
Approved by ! / f_g_ézw .

( Thannkul Petchumi }

This certifigate is ssued in sccordance with the requirements of I1SOAEC 17025 standard, nusy not be reproduced

offver than in Fall, except with the prior witien appraval of the head of Calibration Labaratory.

QF-15)2-01-04-0020664

SITHIPORN. SITHIPORN ASSOCIATES CQ,LTL
BRI VR N - '
CALIBRATION LABORATORY

Centinuation of Calibration Certilicute

Cert. No. 1 ACC23005
Job No. 1 VOG6AC02$
Papes  : 3of3
Besult of calibrolon ;.

1. Sound pressure level

Specified sound WMeasured Devinted Toletance

pressure level value ’ valug Unurhu‘nty ’ i.: it

oy ) @) I L

94 9198 002 014 0.40

2, Frequency

Specified Measured | Devisted Tolerance

Frequeney vlug vilug Uncertainty limit

1z Qs (%) (%) (%) -

1006 1000,0 0.0 0.1 10,

3 Totat distortien

hleasured value (%) Uncertainty (% } Tolerance limit { ‘Eé;)

0.35 a.10 30

The teparted snceritinty is based on a standard ﬁnc‘ariaintym\k!lipﬁrd by coverge factor & - 2

or amy vabue Tolowing eateuluti

I diny & lavel of ¢ i af approximuely 95 %

End of Calibratlon CertHicaie

QF-T51 2040020004

Al

Cert, No. 3 ACC2I00S
Joh No. < VCGEACHD24
Pages  : 2of3
Catibration Procedure : CP-AC-03

Calibration Method ;
This equipmenl was cafibrated by bused on 1EC-60942-2003
The sound pressure level, frequency and total distortion of |
microphone,

nsing the reference

Condition of this result of calllration :
1. Reference Standard Instraments :

Inslrument Magd SerialNo.

Waveformn Generater 33518 MY32302742

Digital Multimeter 33614 MYS3220104

Digital Multimeter 33461A MY 53220076

Digital Mullimeter AB46IA MYG029273

Progzamumable Altemaatar MAT-1070 62100114

Condenser Microptione 3180 2977000 AA-1013:2
Measuring Amplifier NA-ZKAI 34560495 AA-3005-2
Audio Analyzer AVR-3360a VIR16069 EF-00L0-

2. This resull of calibration was found aceurate 35 shown on daie and place of calibration fo
3, This eeniflicate s rageabls 1o the & ional system of unit

3.1 National Institate of Metrology {Thailand),
3.2 Thailund Institute of Seicntific and Technologi

QI -TS 124K 20662

7~ AL

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd Banghumru, B-ngplud Bangkok 10700 THAILAND. mc-ml-nsm ]
Tel0-2435-8200 Fax0-2433-1679 c-mallcalc hiphorn.com hitp Kliphatrcom  CALBRATION G194
Cert, Nou 7 ACL2MHT
Pages ¢ 1lof8

Calibration Certificate

Equipment : SOUND LEVEL MFL'FR ..

Manufacturer : RION . i

Model ! NL-2/ Mu:mphmc LTC-52 i/ Pr:amphf’uf NH -24

Seriul No 01222716/ 143832/ 22763 -

1N No.: RYG rsomoe

Condition As Found : GOODb

Custonier : ALS LABORATORY GROUP (THAILAND) CO., I.TD,

109 FHATTIIANAKAN 40, PHATTHANAKAN ROAD,
KHWALNG PEATTHANAKAN, KIIET SUAN LUANG,
BANGKOK, 10250 THAILAND,

Location ¢ -

Ambieat Temperature (230 13) o ;
Pressure: (3 ad) kPa
Redative Humidity : {500 420 ) %%
Reecived Date t 06 JANUARY 2023
Calibration Date : $3-18 JANUARY 2023
Date of Issue : 19 JANUARY 2023
Calibrated by : Nathakom Pisutpaisan

Approsed by 7“ /_,"%/Z;/é_

{ Thanaket Peichurai

This ceti isissued in i with the zequi of ISQAEC 17025 suenducd, may not be reproduced
other than in full, except with the prior writen approval of the head of Calibrution Laboratory.

Q351 20302003



SITHIPOQR N SITHIPORN ASSQCIATES CO,LTI.
FRreciates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL7A048Y
Job No, : VO66ACIHIZY
Papges : Teff

Calibration Procedure : CP-AC-01

Calibration Method ; :
This equipment was cafibrated by based oo [EC-61672+3 (20131 3 eyel meter (SLM).
The SLM had tests ta Acoustical and Eleetricat signal Lests i
Sianclard Instrusments,

Vor tests results of each ltems were ruade by observation of ¢agh s

Condition of this resull of ealibration :

1, Referenee Standard Instrumenis :

lnstrunenl Moda) Serinl No.
Waveform Generator 322104 MY4ER 076
Wavelerm Generator 13B M¥52302742
Dighal Molibneter 333614 MY53220i4
Digiial Multimeter 33451A MYSI220076
Digial Multimeter 344514 MY&O029273
Frogrammable Aenuator MAT-1070 62100114
Condenser Microphone 4180 2977560
Measuring Amplilicr NA-IRAL 34560495

2, This revult of ealibrution wos found accurate as shown en daie and phace of calihration for L

1, This centificate s Taceable to e internutional system ol unit miaintained at *
2.1 National Instiule of Metrology (Thaitand).
3.2 Thuiland Institule of Scientific and T i

QF-TS]1 20240664

AL

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
Armmrbaes CALIBRATION LABORATORY

Centinuacion of Calibraton Certilivate

Cerk. No. : ACL20£7
Job No. 1 VOESACDNY
ages t dofl

Resuld of calibration ;.

1. Absolute sensétivity

Reference
Acouslis Signat
{dB )
93.% (93.95)

2, Sclf-gesierated nolss
2.1 Hormal text

Measured Value
{di )
151

2.2 The milerophone of the sound lovel meter wars repliwed by etectrieal signal et dedizg

Freguency Measured value
Weighting LdB)
A - weight 1.6
O - welght i7.48
I'lst 238

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic responze of & leve]

Frequeney Devizdon from i eaponse curve bl
tHe Y flat o ’ Acceptance
1 amits,
124 0.3 0.3 0.5 %15
TG 0.1 0.9 .1 1.0
RO 1.3 -1.2 .12 +50

QF-TE 2 AR08

7—££%,

SITHIPQRN; SITHIFORN ASSOCIATES CO,LTD.
FRRORIaTes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Na. 1 ACL2347
Job Ne. : VCE6ACON24
Pages @ 3of8

Summary of Meassrement Result ;.

Maximum-permitted
Parameter uncertainty of

feastirement (dB)

1. Absolne sensitivity

2. Selfgencrated noise

3. Acoustical signal tests of frequancy weightings
125 Hz
1060 He
BOUO Hp
4. Bleewden] signal tests of frequency weightings
For 10 1z to A kHiz
For =4 k= 10 10 kilz
For=» 10kHz10 20 kHz
5, Frequency and time weightings ot | kidz
6. Long - term swahilily
T. Level lineatity en the reflerence level ranpe
B. Eevel Turearity Inclading the Jevel nge control
9. Tone borst response
10 Teak C sound level
11, Overload indicaticn
12. High tevel stabiliny

EARA SN EAES BN N ENEN

SSENANENENENENE

OF - 151 2Bk D 20640

:——ﬂ/.L//

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Papes 1 Sof8

4. Elcctrical sipgaul tests of frequency weightings

Weighng network response with relative ta | kHa

Frequency Ireviation from varicus fri) ightiog response cueve (A1)

1) Flat Crwiright . feecplance

63 0.0 0.0

125 0.0 0.1

250 0.0 a0

U0 0.0 i8]

1000 &0 0.0
2000 0.0 0.1
5000 0.0 18]

BO0G 0.3 (]

5. Frequeacy and ime weightings at | Kz

5.1 Fregueney weightings at | kifz

Measured Devizted Acceptance
Frequency Value Value Limits
Weightiny (an) (4B} (dB)
A - weight 840 (2] -
- weight 946 0.0
Flat 940

oh

52 Time weighting ot 1 k2

Adpdplance

Memsured
Frequency Valug Lhnits
Weighting {dH} (dlz ) £ dl )
Fazt 3.0 0.0 -
Slow w50 LX) 0.
Legy B0 1.0 + 0.1

6. Long - lerm stabiliy

STM IHeplay | ST M Display Deviated Acceptance
Frequency 4t initkal at final Valur Limits
Weighting (48} (i) (B} (i)
A - weipt 94.0 3.1 0.1 0,3

QF - 1S 2H-UMH

e .ﬂ.,{é!,




SITHIPORN; SITHIPORN ASSOCIATES CO,LfD.
dusociates CALIBRATION LABORATORY

Centinuatien of Calibration Certificate

SITHI FO RN; SITHIPORN ASSOCEATLS CO,LTD.
srsoilates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ¢ ACL23047
Jab No. : VCOGBACHGS
Pases  : 6ofF

7. Level linearity on the reference level runge

Anticipaled | Measured evinled Acceplance
Value Value :
(an) {88}
137.0 1370
136.0 136.0
1359 135.1
134.0 134.1
131.0 133.0
132.0 i32.0
131.0 1310
1200 1280
124.0 324.0
1190 JREA
1140 140
.0 00,0
.0 1641
95.0 99.0
Laki] 94.0
LAl B9

34,0 8.0
0 540
40 74.0
69.0 6.0
G40 .0
500 59.0
540 54.0
A49%.0 40.0
44.0 44.0
390 9.0
340 340
306 2.9
29. WY
28.0 219
270 26.9
26.0 25.9
25.0 249 0.1 1.

QF-TS12-D4-MH-20604

- A7

SITHI PQ RN: SITHIPORN ASSQCIATES CO,LTI.
arefciates CALIBRATITON LABORATORY

Continnation of Calibration Certificate

Cert. No. @ ACLZM47
Job Ko, : VO66AC0024
Pages 1 Jof8

11, Overload Indjeztion

Measured vadue (D) Adeeptance
Posilive Negative . ; Liﬁ_ﬁls': .

onehalfcyele | one-halleycle ( d{i] BN (dl.\.]_: K
8.5 9.6 S R .

12, High Ecvel stubllly

SLM Display | $5M Display Deviated
Frequency at initial al final Value
Weighting (dBs) (4B ) 148)
A -weight 1370 1310 6.0

The reported uncertainty bs based on a standand incenainty aaultipiied by cowmgc factor K =2 :

orany value follewing calowlation, pros iding 3 lavel of confidence ol approximately 95 36 :

e End of Calibration Cerlifieate

QP TSI 2-H-D34120064

> AL

Cerl No, @ ACL23047
Job No, 3 VC66AC0024
Pages  : Tul3

8. Level Bnearity Inchuding 4he Feved range conirol

Anticipated Measured Acceplange

Rangs ‘alug Value Limits
(dB) (dB)
Auto 4.0 24.0

9. Tone bursi response

Time Tone burst Anticipated | Measured
durstion, Th Cycle Value Velue Valie :
Weighting. | ¢ms) tdn} By [CL
0,25 ] 108.0 107.% -0.1
Tast 2 8 1170 116.9 0.1
200 §00 1340 134.0 0.0
2 8 13,0 167.9 0.1
Slow
200 800 1276 127.6 0.0
0.25 1 99.0 98.8 0.2
SEL 2 8 105.0 1080 0.0
2060 200 128.0 1280 0.0

0. Peak C sotnd kevel

Number of cycle Anticipated | Measwed |0 Devisted: | Acceptance

in Value Value o | Limits
test signal {d8) : (dB) o (dB)
Continuous 133.0 O -
Ope 1364 i 3.0
Number of cyele Antigipaled | Measured Deviated | Acceptance
in Value Value Valge Limis
1est signal (B} (g} (dB ) (di )
Continsous 133.0 1330 0.0 .
Positive hall cycle 1354 135.1 -0.3 2,0
Hegative hull cycle 1354 135.1 -0.3 2.0
QF-T8) 204114206584
— 2FrA .

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451.451/% Shinthom Ré,Bangb , Bangplud Bangkek 10700 TRAILAND. HSE-TISIATIS L1028
Tel8-2425-8800 Fax0-2433-5679 e-mallcal-center@silhiphom.com htip/fwwwislthiphorneom CAUBRATION 6394

Cert. No. : ACC23009
Pages :  Jof3

Calibration Certificate

LEysipment : SOUND CALIBRATOR -

Manufacturer ; RION

Model & NC-74

Serlal No.: MIT8I2E

ID No.z RYG_F50213

Conditlen As Fouznd : GOl

Cusiomer ! ALS LARORATORY GROUI {THAILAND} CO., ¥

104 FUATTHANARAN 40, PHATTHARNAKAN ROAD,
KIZWAENG PHATTIANAKAN, KIET SUAN LUAN
BANGKOK, 10250 THAILAND.

Locution & -
Ambient Temperature ; (230 3) ¢

Pressure : (L3 +3) kPa ;

Relative Humidity : (500 +20) ° / yo
tiza

Recvived Date : 24 JANUARY 2023

Calibration Date : 26 JANUARY 2023

Date of Issue : 27 JANUARY 2023

Calibrated by +

Approved by < ; W’ .

{ Thanakul Peichurai )

i N_ul.iukﬁm Pisatpaisan

I his cedificate is issued in ascordance with the requirements of 1SOAEC 17025 standard, may not be reproduced

other (han in full, except with the prior writen approva! of the fiwad of Catibration Laboratory.

QFTS] 204020664



SITH ! PORN; SITHIPORN ASSOCIATES CO,LTD.
avmecinies CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert No. : ACCRI00%
Jub No. @ YCE6AC003]
Tapes d2efd

Celihration Procedure : CP-AC-03

Calibration Method :

This equipment was calibrated by based on IEC-60042-2
The sound pressure level, [requancy and fotal distostion o
microphone.

red using the reference

Condition of this result of calibration :
1. Reference Standard Tnstruments «

Instrument Mede] Serial No,

Wavelorm Generator 3351IH MY32302242

Digital Multimeter 13461 MYSI220MHM

Digital Moktimeter 3346TA MY33220078 BP. 03025
Digital Muttimerer 3346TA MYG0024273  LEEL.BP. 05026
Progremmable Allenuator MAT-1670 62100114 EF-0009-22
Condenser Microphone 4150 2977900 AA-TBIE22
Measuring Amplifier NA-42KAL 34560495

Andio Analyzer AVI-3360A  VTHBSD6D

2. This resul of calibration was found aceurate as shown on date and place of calibration fi
3. This eenificate s hie 1o the i jonal system of unil maintained at: :

3.1 Natienat institute of Metrology {Thaitand).
3.2 Thaitznd Institwte of Seiontfiz and Tuchnolegical Resear,

QF-TH12-4H--120054

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-45%/§ Slrinthom Rd Bangbumru, Bangplud anghkak 10700 THALLAND. WEL-TISHTIS 17025
Tel0-2435-8800  Fax0-2433-1679 e-mallicat-center@sithiphormeom hilpfwwwsithiphorncom  CAUBRATION 034

Cert. No, : ACL23S82
Fapes  : 10l

Calibration Certificate

Equipment : SOUND LEVEL METER:

Manufacturer : RION

Afodel ¢ NL-42/ Microphotil

Serial No.: 007342207 145272,

IDNe: | RYG_FS0026

Condition As Fownd ¢ GOOD

Customer : ALS TABORATORY GROUT {THATLAND}CO.

104 PHATTHANAKAN 40, PHATTHANAKAN RO,
KHWAENG PHATTHANAKAN, KHET SUANLUA
BANGKOK, 10250 THAHLAND.

L.ocation : . .
Amhient Temperafure ; 123043} “C
Pressure T {1013 £3 } kP2

Relative Humidity ¢ {500 420 Ea

Heceived Date : 23 JANUARY 2023
Calibration Date : 25-26 JANUARY 24
Date of Tssue s 27 JANUARY 203

Callbrated by r rn Pisutpaisan

Approved by @ /%L/\
; \ .
{ Thanakul Petchorai )

This certificate is issurd in acooidunce with the requirements of 1SOAEC 17025 standerd, may not be reprodoced

other thaty in Tl exeeps with the prier wrtien approval of the liad of Calibration Labaratey

QF- T8 20464020661

§ ETJ-J ! fg{ﬁ N; SITHIPORN ASSOCIATES CO,LTD.
ST CALIBRATION LABORATORY

Contination of Calibration Certificate

Crrt. No. ; ACC23009
JabNo. @ VCE6AC031
Pages : 3of2

Resuelt of ealibzation ;

1. Souznd pressure level

Speeified sound Measured
pressure Jeveol value
{dR) (dB)
04 94.16
2, Frequency
Specified Measured Deevinied
Frequency value value Uncenainy I
{Hz} (H2) (%) {%)
HH 1003.2 0.3 0.1

X Total distartion

Measured value (% ) Uncertainty (9
157

phicd by coverage fazter & = 3

or any value following calculation, prov iding a Tavel of confidence of approximately 95 %

End af Calibration Cerlificate

QF-T812-04-04-420064

o BILA

SITHIPORN; BITHIPORN ASSOCIATES CO,LTI.
Fraechates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23042
Job No. 1 VC6ACDIM
Papes 1 2of8

Calibration Procedure @ CP-AC-OL

Calibration Method ¢

This equipment was calibrated by hased on 1EC-61672-3 (2
The SLM had 1ests 1o Acousticn) and Elestrical signat rests
Sundard nsthiments,

meler (SIMY
hojc chamber and Reference

For tests results of eack items were made by ohaervation of i

Conditica of this resnlt of calibration :

1. Reference $tandand lestremensy ©
Instrument Muhel Rerjal M.
Waveform Generater EXPIEY MY48017076

Wavelorm Generater 3358 MYS2I02Ta
Digital Multimneter EXZLIFN MYS$3220104
Digital Multimeter EXELIEN MY33220076
Digitel Muftimuer 349614 MYAN024273
Progrnmmable Attenastor MATAOTG £2100114 31823
Condettser Microphene 4150 2877000 ihe23
Measuring Amplifics RA-ZKAL 34560495 2hkEb23

2. This result of calibration was found acgurate 25 shown on dats and place of cadibration f
3. This cevtificate I raczable to the international system of unil maintained at @
3.1 National Institete of Metrolegy (Thailand).
3.7 Thailand Institele of Selantific end Technologie

QF-THEIM-0ZEHDL

P S



SITH ! PCORN; SITHIPORN ASSOCIATES COLLTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ; ACL13082
Teb No, : VCESAC00DM
Pages @ 3of8

permitted

Patameter uncertainty of

1. Absolule sensitivily
2. S¢lf-generated noise

3. Aconstieal sipnal lests of frequeney weighlings
125 Hz
1000 Bz
S000 Hz.
4. Electrical signal tests of frequency weightings
For 1011z (04 kilz
For>4 kHz e 10kHz
For > 10 kHz 1o 20 kHz
5, Frequency and time weightings ut 1 kHz
6, Long - torm stability
7. Level Hinearity on the referenee level range
8. I.cvel Hnearity includi
9. Tone bursl response
0. Peak C sound level
11. Overload indication
12, 1jigh level siability

ANENERENANANERENEN

e level range contro

ENENERANENRARNE

QF-TSE2-H- D0 20004

= A

_5 tTH I PGRN; SITHIPORN ASSOQCIATES CO,LTN.
granciates CALIBRATION LABORATORY

Continuation of Calibraton Certificate

Cerl. No. 1 ACE23082
Iob No. 1 VC6EACO03]

Papes @ Soff
4. Electrical sgnal tests of [requency welghlings
Weighting netwerk response with relative to 3 K1l
Frequency Deviation from various frequenc) response curve (A1)

1z :

i) Flat Ceweight
63 0,1 ©.1

125 0.1 0.0

250 o] -0

500 0.0 00

1600 0.0 0.0

20600 0.0 0.0

4000 0.0 0.0

8000 0.0 0.0

5. Frequency and time weightings at 1 kiHz
5.1 Frequency weightings a1 1 kHz

Measuyred Devicled Acceplance
Frequeney valae Value Limits
Weighting (us} (d)
A - weight M0 0.0
C - weight 94.0 0.0

Flw 94.0 0.0

5.2 Time weighting a3 | kKHz

;. Acteptance

Measured
Frequancy Yalue Limits
Weighting {dn) (dB}
Fasi 94.0 -
Slow 94.0 £0.4
Leg 910 4 01

6. Lung - tern stabliky

SLM Display | SLM Display |  Devied Acteplance
Frequency at initial af final Value Limits
Weighting (dB) (4B} (dB) 148}
A - weight H,0 2.1 0.1 +0.3

OF-TS12-4H-18-020h0

7 AL

SITHIPORN; SITHIPORN AS50CIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. ; ACL23082
Jab No. : VC66ALT03]
Pages ¢ 4ofB

Resuft.of calibration ;.

1. Absoluie sensidivity

Reference Me.
Acoustic Sigral
{dB)
93.9 (53.95)

2. Self-generated soise
2,1 Nozmal test

Measured Value
{48}
156

2.2 The miczaphone of flic sound Tevel meter was replaced by eleeiricai signal i

Frequency Measured vatue
Weighting {af}
A - weight 120
C - weight 18.3
Flat 24,1

3. Acoustical alpnal lexts of [requency weightings
Meter free-field acoustic responze et a e

Frequensy Deviation from
(Hz) Flat Cowi Acc.cpt‘ancc
Limits
125 0.2 0.2 0.2 1.5
1000 0.1 0.l -0.1 + 1.0
{000 -1.6 -1.5 ~L.5 £5,0

QF-TS12-04-0:-020604

PN

SITHI PO RN; SITHIPORN ASSGQCIATES CO,LTD.
aEstelates CALIBRATION LABORATORY

Continuation of Calibradon Certificate

Cert. No. @ ACL23082
Job No, : VCEEACDDH

Puges 1 6ol8

7. Level lincarity on the reference leved range

Anticipated Measured Acceptance

Value Yalue

(dn) (dn)

13740 137.0

136.0 136.0

135.0 135.1

134.0 134

133.0 133.0

1320 132.0

131.0 131.0

129.0 129.0

1240 1240

lie.n 119.1

1440 1140

108.0 109.0

104.0 109.1

9.0 990

4.0 94.0

85.0 82.0

§4.0 34.0

79.0 79.0

4.0 74.0

9.0 60,0

64.0 64,0

59.0 50.0

54.0 54.0

49.0 49.0

440 44.0

300 394

340 33.9

00 29,9

20.0 289 0.1 + 1.1
28.G 275 -0.1 + L1
27.¢ 26.9 0.4 + 1.1
26.0 25.9 -0.¢ & 1.3
25.0 24.8 0.2 + 1.1

QF =TS 12-0H-H-020A4

7z Al



SITH I PORN; SITHIPORN ASSOCIATES CO,LTD.
arEofiates CALIBRATION LABORATORY

Cantinuation of Calibration Certificate

SITHiPORN,; SITHIFPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

asemciates
Continuation of Calibration Certificate

Cert. Ko, : ACL23082
Joh No. 1 VCGATO03Y
Poges  ; Talf
& Level linearlty Including the level range cantrol

Anticipated | Measured Acteplance

Range Value Value ails
1dB) {4B)
Aulg 940 #50

9. Tone burst responise

Time Torie burst Asticipated | Measured
durstion, Th Cycle Value Valpe
Weighting (rms) (dB ) (dli)
0.25 1 108.0 1079
Fasl 2 3 1170 1169
2005 8H0 1340 1340
Slow 2 8 1080 107.9
200 800 127.6 127.6

0.25 | 99.0 8.5

SEL 2 R HIZ0 1005
200 $00 1280 1250

10 Peak C sound level

Number of cycle Anticipated | Measared
in Velue
1est signat {di) (4R)
Contnyous 133.0 .
One 1364 D 250
Number of cyele Anticipated | Measured Devialed | Acceptance
in Walue Value Value Limits
fest signal (dB ) {dB) (dB) {dB)
Continuous 133.0 133.0 00 -
Positive half eycle 135.4 1351 -3 3.6
Negative hulf eyele 135.4 1351 -0.3 2.0

QU-FS E2-H-03-020004

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

45345171 Sirinthorn i, Bangbumru, Bangplud Bangkok 19700 THAILAND

HC-TISETIS AT0Ls
Tel0-2435-8800 FaunD-2433-1679 e-mailcalconter@sitliphorncans hitp/fvavwsithiphom.com CAUBRATION D334

Cert. No. : ACL230§3
Papes  : §ofB

Calibration Certificate

Eguipment : SOUND LEVEL M

Manufactarer RoN :

Model ¢ NL-42/ Micropha:

Serial Mo, 007342257 l5777_’:’_.

ID No.t IYG_FS0030

Condition As Found ; GOOD

Customaer @ ALS LABORATORY GROUP (THAILANINCOL, L

104 PHATTIZANAKAN 30, PHATTHANARAN ROA]
KHWAENG PHATTHANAKAN, KHET SUAN LUAKG
NANGKOK, 10258 TIAILAND,

Lecation : -

Ambieat Tomperadure : {23037 o
Pressere : {1613 23} KPa
Relative Humidity ¢ {500 20 ®

Recebved Date:
Calibration Date :
Diate of 1ssne

24 JANUARY 2023
2526 JANUARY 2
27 JANUARY 2

Coalibrated by ¢ rn Pisuipaisan

7 Bl

t Thanakul Petchurat

Approved by !

Fhis certiffeate i3 fsnned in aegordance with she requirements of ISOEC 17028 standord, may not be reproduced

oty Uaan i full, exeept with the priot witien uppros al of the head of Calibratien Labomtory,

Le1) TR AR e

Cert. No. ; ACLI3852
JubNe. : VC6SAC00M
Pages ¢ Bofl8

11, Overload indlcation

Measured value { dB )

Positive Hepative
one-hatf eyels | one-half eycle
8.6 B0.5

12, High level stability

SLM Display | SLM Display Deviated
Froquency at initiat at final Vatue
Weighting {dB ) (dB ) (4B}
A weight 1378 1370 4.0

The reported wicertzinty is baszed on a standard ungertainty multiplisd by cove

o ahy valuz following caleubation.providing a lavel of confidence of approy

—_— Eund of Calibration Certificate

QF-TRI2-NA0-0 2066

7 AL

SITHIPORN; SITHIFORN ASSOCIATES COLLTD.
ArabRben CALIBRATION LABORATOQRY

Continuation of Calibration Certificate

Cert. No. : ACE23D82
Job No. 1 VCBSACHB3E
Pages @ ZofR

Calibration Procedure @ Cf-AC-01

Calibration dethod :
This equipmient was calibrated by based on HIC-61672-3 (2043]

The SLM had teats to Acoustical and Eleetrical signal 12515 of
Standard Instruments,

svel meter (SLM)L
aie ehamber and Reference

For tests resulls uf each ftems were made by vhsernvation of eaih Thé

Condition of this resuld of ealibration :
I Reference Standzrd Instruments

Inzirumend Model Serial Na,

Waveform Generater 332104 MY48017070

Waveform Generstor 135hA MYE2302730 3
Digital Muldmeter 313461 A MYS3220104

Digital Mulimeter 3MeiA MY33220076 3
Digitnl Mulimster HaG1A MYBOOZ2TL

Programmable Anenuator MAT 1070 H21001 14

Condenser Microphone 4180 2477900

Mezsuring Amplifier NASZRAL 4560595

2 This revult ef calibration vwas found accurate i shown on date sad place of calibrution 137
3, Ihis cenilicate is Iraceable 1o the infermationat syztem of unit maintained a1

L1 National Inztiture of Mewology {Thailand),

3.2 Thailand Iostitet of Scizntific and Technological

QF-FAT2M- 208804

= ATk



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

Continuagion of Calibration Certificate

Cert. No. : ACL230A)
JabNo, 1 VCEEACHIL
Pages @ 3of8

Summary. of bleasurement Resnlt ;.

pinxlmum-permitied

Parzmcter uneertainty of

easurement (dB)

1. Absolnie sensilivity

A

2, Seif-gencrated noisc

3. Acoustical signal losts of frequency weightings.

125 Hz

1000 Hz

SR

060 17

4, Elestrical signal tests of frequency weightings

For 10 112 104 kHz

RN

For >4 kHz ta 10 kiHz

For > 10 kliz 1o 20 kiz

5. Frequency end time weightings at 1 k1iz

6. Lang - term stability

7. Level Hnearily on the reference Jevel range

&, Level Hnearily the level ranpe cantral

0. Tune burst response

10. Peak € sound level

11. Overload indicalion

ANRSENENESSS AN

12, High leval stability

QF-TS ) 20404020601

SITHI !‘-‘O RN; SITHIPORN ASSOCIATES CO,LTD.
associules CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, Now ; ACL23033
Job No. : YC66AC0031
Papes ¢ SofB
4. Eletrical sipaal 1ests of frequency weightings
Weighting network response with relative to | kHz.

Frequency Deviation frons varions freq) ighling response curve (dB)

() Fiat C-weight

43 0.0 0.1

125 0.0 0.0

250 0,0 0.0

500 .0 0.1

160 0.0 0.0

2060 1,0 0.1

4000 b0 0.0

3000 0.0 0,1

5. Frequency and time weightings a1 1 kHz

5.1 Frequency weightings at 1 kllz

Mensured Deviated Aceeplance
Erequency Value Volue Limits
Weighting (dB) (di3) (das) o
A - weight 94.0 0.0 - L
¢~ weight 04,0 0.0 £0.2:

Tlat 24,0 DA 0200

5.2 Time weighling at | kHz.

Measured - Adteptance
Frequency Value Limis
Weighting (4B (dB
Fast 04,0 .
Stow 94.0 40,1
leg 9.0 *0.1

&. Long - term stablilty

SLM Display | SLM Display |  Devisted Acceptance
Frequency at initial st final Value Limis
Weighting (dB) {dB} {dB) (dp}
A - weight 4.0 4.1 0.1 0,3

QF-T5] 2-Da-(H G260 WL
7 Rade—

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associaies CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl No. 1 ACL23083
Jeb Ne, 1 VC66ACA031
Pages ¢ 4of8

Resnliof ealibration :

1. Absolute sensitivity

Reference Neas
Acoustic Signal Valds
(uB) (d
93.0 (93.95} 939

2, Self-penerated noise
2.1 Notmal test

Measured Value
(dB)
19.3

2.2 The micraplinne of the sound level neter was replaced by electrical sigmal input devizs.

Frequeney Measured value
Weighting (di)y
A - weight 131
C - weight 141
Fiw 4.9

3. Acoustical slgnal tests of [requency welghtings

Meter free-fickd acoustic response at a kvl of B4 d :
Frequency Deviation from venous frequency weighting response curve (dB)
i E Aceeplinee

(Had Fiat TPV
i Limits

125 0.} 1.5
1000 0.0 0.0 0.0 +1.0
8000 -1 -1 -1.0 5.0

OQF TSI -1 g /ﬁ,&s_
- !

SITHIPORN: $ITHIPORN ASSOCIATES CO,LTD,
pereciones CALIBRATION LABORATORY

Continuation of Calihration Certificate

Cert. No. : ACL23083
Jub No. @ VOG6ACE03]
Puges 1 60[B

7. Level linzarity on the reference level range

Adticipated | Measured [ 1 Acceplance

Value Yalue

(d ) {dB}

137.0 137.0

136.0 1360

135.0 135.0

124,0 134.0

1130 1336

132.0 1328

131.0 131.0

129.0 129.0

124.9 124.0

1150 119.0

114.0 114.0

L0%.0 108.0

104.0 1040

59.0 50,0}

940 4.0

89.0 30.0

840 §4.0

79.0 79.0

4.0 740

69.0 £9.0

£40 530

500 59.0

54.0 540

49.0 48.0

440 44.0

9.0 389

3450 330

0.0 299

0.8 28.9

28.0 279 -{).1 1.1
0 26,9 0.1 =1l
20,3 258 -l 1.1
250 219 -0l 21,1

QFTS 120661 w’
7 .



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
ARROLIRIET CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
aseectates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Job No. : VCE6ACHI
Pages  : Tof8
3. Level linearhty inclugiag the lesved ronge cantrol

Anticipnted | Meuswred | Acceptance

Range Value Valuz Limits
{dB} (dn)
Auto .0 94.0

9. Tone burst response

Time Tene burst Antiipated | Measwred
duration, Th Cyele Yalue Valuz
Weighting (ms) (dB) ()
025 1 108.0 107.9
Fast 2 8 117.0 117.0
200 §00 1340 134,
2 8§ 105.0 1080
Slow
200 800 127.6 127.6
0.23 i 9.0 98.9
SEL 2 8 108.0 108.0
200 808 128.0 128.]

10, Pesk C sonnd level

Narnber of eyele Anticipated | Measured
in Valug
test sigmal (dh)
Continuous 1330
One 1364
Xumber of cycle Anticipated | Metsured Deviated | Acgeplance
in Value Value Value Limits
test signal (di3) (di3) () {dn}
Continuens 133.9 133.1 0.1 -
Positive ldleyele 1354 135.2 0.2 2.0
Meputive butl vyele 1354 1352 0.2 +303

QF-THEI-09-04-420001

7 At

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-4541 Sednchom R, Bangbumiry, Bargplud Banghox 10700 THAILAND TH3I-TIS 170,
Telg-2435-8200 Fax.0-2433-1679 e-mailcal-centersithiphomcom hitpfwwwsithiphormeom  Catisnamon o3sd

Cert. No. : ACL23477
Pager 1 1lofB

Calibration Certificate

Equipmsent : SOUND LEVEL
Mzunfactarer RION

Madel & NL-12/ Microphe
Serial No.: DO233184 4 14483

ED Nog RYG FSO025
Condition As Found : GOOD
Customer ! ALS LARGRATORY GROUP (THAILANIN CO., I

104 PHATTHANAIAN 40, PHATEHANAKAN ROAD,
KINWALNG PHATTHANAKAN, KHET SUAN T UAK
BANGROK, 10230 THALLAND.

o

Location : -

Amblent Temperaltere @ {23021 Y
Cressure ¢ Cla13 31 ks
Relative Humidity : {500 220 ) i

LLeceived Date @ 24 JANUARY 2023
Culibration Date ¢ 25-26 JANUARY:
ate of Essue 27 JANUARY 2

Calibrated by :

v Piswpaizan

7 Bt

U Thanaku) Pachorai

Approved by ¢

This cortificate is trsucd in necordance with the requirements of ISOAEC 17028 stanibard), may nof be reproduced

othier than in full, exceps with the prior witkzs approsil of the boad of Calibrution Laboratory.

OF -F8] 2-AH-tH-

Cert. No, ; ACL22083
Job No. : VCE5ACIH33
Pages : Bof8

11, Overlead indication

Measured valug { di3 ) D
Positive Negative

one-halfeyele | one-half eycle
39.6 86.6

12, High level stablliry

S{.M Disptay | SLM Display Deviated
Frequency at dnftial at final Valoe
Weighling (dn) (dB) (dR)
A - wight 1370 1378 (L.}

The reporicd unceriinty is based on a standard uncertainty multiplicd by coverg;

or gy value following caleulation.providing a lavel of canfidence of appr

Eng of Calibration Certificate

QF-TEI 204 C 20604

7 Akt

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
erertEtes CALIBRATION LABORATORY
Continuation ol Calibration Certilicate

Cest. No, : ACLII77
deh No, ; VCE6ACEDI

Pages : lafy
Calibratien Procedure CP-AC-B
Calibretion Method :
This equipment was calibrated by baszed on JEC-61672-3 {20] Sl eter (SLM).

The SLM had tests ta Acovstical and Flectrical signal tests
Sandard instruments,

ic chamber and Reference

For tests results of each ffems were siade by olbservation of

Coendition of this yeoult of calibration :

1. Refetenes Standand Instruments :
Instrument Model Serial No.
Wavelform Generator 1320A MY4RAT0Y6
Wavefonn Generator 3B MYS23T42

Digital Multimeser 334814 MYSI220i4 EFLaPp,
Digital Multimeter 361A MYS20076 ELLBP.
Digile] Multimaier EREIIEY MYGO024273 E
Programmable Altentator MAT-1670 2100114

Condenser Micraphone 4140 297900

Measuring Amplifier NA-IEAL 34560495

2. This result of calivration was fotmd aceurate 25 shown on date and place of ealibratio
3, This certificats s trasgable 1o the idemationad systein of unit malatained ot
11 National Institute of Metrology (Thailand).
1.2 Thaifand Tnstitute of Seientitlc and Techsologic:

OF-THEZA05 020001



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
asraciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, ; ACL23077
Job No. : VC6GACOD3T

Pages @ 30f8

Parameter uncertainty of

L. Abzoluie sensitivity

Maximum-permitted

2, Sellgeneraled noise

3, Acoustical sipnal tests of frequency weiphiings

125 Hz
10040 Kz

8000 K2

|4, Electrical signal kests of requency weightings
For 10 Hzto 4 Kz

NN

For>4 k= to 10kHz

For > 16 kHz 1o 20 kHz
5. Frequency end time weightings at § kilz
6. Long - teem sability
7. Level Mnearsty on the reference level renge

B, Leovel Bnearity including the level renge conto!

9, Tone burs{ response

10, ek € soundd feved

RURN RN RN AR

11, Overload indication

12. iigh level stubilfly

QF-TSI2-(-H-G2060
- AL

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
grsuelntas CALIBRATION LABORATORY

Continaation of Calibration Certificate

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
aesociales CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, ; ACL2ZM??
Job Mo, : VC66AC003E
Pages ; Soff

Resull of ealibration ;.

1. Absolute sensitivity

Relerence
Acoustic Signal
{d8)
93.9 {93.95)

2. Self-generated nolse
2.1 Normal tesl

Measured Value
{dB)
14.2

2.2 The microphone of he sound level meter was replaged by clecirieal si

Frequency Measured value
Weighting (dB)
A+ weight 10.8
£ - weight 17.1
Fla 228

3. Acoustlcat signz] tests of frequency weiphlings
Mgter free-field scouslic responsc at 4

Frequency Deviation fom v ing response curve (88
(&) - Cow A:cfpl:mcc
i Limit
125 0.2 2.2 0.2 + 1.5
1699 0.0 0.0 6.0 + 1.0
8000 .0 0.9 -(L§ 5.0

QU-TS 2-(H-(4 020664 '7_ W-

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
despeiates CALIBRATION LABORATORY

Continvation of Calibration Certificate

Cerl. No. : ACL2307Y
Johi No, @ VC6EAC00N]

Pages i Sof3
4, Electricat sigual tests of frequency weightiops

Weighting newwerk response with relative 1o 3 kHz.

Frequency [3ovintion from various fredriciey feighting responsce corve (4B}
(Hz) Fiat Coweight Acc::pi'ml::
Limits
63 040 0.0 L2405
125 00 0.1
250 0.0 0,0
500 0.0 a1
L000 0.0 .0
2000 0.0 Q.1
4000 2.0 ol
20060 0.1 0.1

5. Freguency and tme weightings ot | kHe
5.1 Frequency weightings at | KHz

Measored Deviated Acceptance
Frequeney Value Value Limils B
Weighting (dB) (dB) sy h
A - veeight 94.0 0.0 s
- weight 94,0 0.0 502 |
Flat 94.0 Taf2

5.2 Time weiphting at 1 Kz

Ageeptance

Mcasured
Frequuncy Valus Limits
Weighting (dB] (dB)
JFast 4.0 -
Slow 4.0 201
) Leq 94,0 0,1

G. Long - term stabllity

SEM Display | SEM Displey [ Deviated Acceplance
Frequency o final Value Limiits
Weighting (dB} (4B} dB) (dn)
A+ weight M0 9.1 s 01 +{.3

QF-TS12-{H K206 m
7f .

Cert. No. 1 ACL22077
Jdab No, @ VCEGACU0MN
Pages ¢ Gal

7. Etved linenrity on the reference level ranpe

Anticipated Measured Acceplanie
Valoe Value
(dR) {dB)
1370 1370
136.0 136.0
135.0 1350
134.0 134.0
150 133.0
132,0 1312.0
131.0 1310
129.0 129.0
124.0 124.0
1190 119.0
114.0 1140
109.0 109.0
1.0 104.1
90,0 9.0
34,0 94,0
$9.0 $0.0
§4.0 $4.0
70.0 79.0
74.0 4.0
69.0 69.0
4.0 64.0
359.0 500
540 540
49.0 4.0
440 440
3n.0 32.0
340 340
0.0 20.9
290 29.0 0.0 = 1.}
28.0 219 -1 # 1.1
27.0 27.0 0.0 £ 1.1
26.0 25.9 ~0.1 +1.]
25.0 239 +0.1 ERN|

QF-TS12- 0020664 ; ;
? . 4



SIT H [PORAN; SITHIPORN ASSOCIATES CO,LTD.
assoiiates CALIBRATION LABORATORY

Continuation of Calibragion Certificate

CALIBRATION LABORATORY

Continnation of Calibration Certificate

Cort. No. : ACLLOTY

Jeb Ne. @ VCGEACDIZY

Pages  : Tol8
B. Level linearity Including the love! range contral

Antieipated Measured

Renge Value Velus
(dB} (dB}
Ao 94.8 94.0

9. Tene burs{ respense

Time Tone brst Anticipated | Measured
duration, Th Cyole Vilue Value
Weighting | {ms) i) (B}
0.25 i 1§80 108.9
Fast 2 8 G 7.0
200 800 134.0 134.1
Slow 2 ¥ 103.0 1018.0
200 800 127.6 127.6

0.25 t 4990.0 95.9

SEL 2 & 08,0 1080
200 500 128,80 128.0

10, Prak C sound kevel

Number of cycle Agtticipated | Measured
in Value i
(st mgmal {48)
Continuous 1230
One 1364
Numiber of eycle Anticipated | Mueasured Devisted | Acceplance
in Vialue Value Value Limits
test sipgnal {dB) (dB) {dB) {dn)
Continuous £31.0 132.9 -1 -
Pasidve half eycle 1354 135, 03 +2.0
Negative half eycle 1354 135.) 1.3 +2.0

QE-TS 20 (2060

7o Ak

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY
L

25545 141 Skt horn Rd ,Aangbumes, Bangprud Bangkol 10705 THALASD NSE-DSI-HIS 17025
Tei(-2435-800 FaxD-2433-1679 ¢-matcal-centergithiphorncom Blip ffvavwesithiphomgom  CAUBRATION 8134

Cert. No. : ACL2ID?T
Job No. @ YCG6ACE03]
Papes : Bol§

t1. Overlond Indlcatiea

Measured vajue (dB ) ji:
Positive Nepative

onghalf eyele | one-half cyele
9.5 0.7

2. High fevel stability

S1LM Display | S1.M Display Deviated
Froquancy ut initial at finat Value
Weighting (dB) (dB) (o)
A - weight 1310 1350 20

The reported uncertatnty is hased on 1 standsrd tricertainty multiplicd by coverp

or any value following calculation providing a lavel of confidence of appr

S Eng of CsBbration Certificate

QF-TS1 24H 04420664

S Rl

SITHIPODRN; SITHIPORN ASSOCIATES CO,LTD.
T CALIBRATION LARBORATORY

Continuation of Calbibration Certilicate

Cerd No.t ACL22296
Pipes t lel?

Calibration Certificate

Equipment : SOUND LEVEL MUTER ::
Manufzcturer: RION -

Model
Serial No.
1D Ne.:

Condition As Found ;

Customer :

Location :

Ambjent Temperature 3

Pressure @
Relative Hamidiy

Heeelved Date
Calibration Date :
Date of Essue ;

Culibrated by 2

Appreved by @

NL-21¢ Mictopliosié UG+52 / Fisampfifist Nl
DO3T6363 £ 71486 1 54142 X
Y G FS0012

321

GOOT

ALS LABORATORY GROUF (THAILANI CO,, 17D,

P04 PHATEHANARAN A0, PHATTHANAKAN R(}A‘_{)g .
FITWAENG PEATTHANAKAN, KHET SUAN LUANG;
BANGHOK, 16250 THAILAND. -

[ IER C
I3 23 kPa
{508 220 "

07 BLCEMBER 2022
16-20 DECEMBER 2023
21 DECEMBER 2023

Kathakom Pisutpars

4

o okl

{  Thanakse! Pewcherat )

This corificate is issed in sevordance with the requiremeans of ISGIEC FTURS sudard, may not be reprediced

otlser feam e B eacept with thie prics weition appreaat of the head of Calibrition | shorateny

F T3] 24040412000

Cert. No. : ACL22296

Job No. @ VOGAC0016
Papes T tol9

Cutibration Procalure : CP-AL2

Calibration Methad * o
Tivis equipraent was calibrased by based on JEC-61632-3 (2011}

ELMs display.

Conditinn of this result of ealibration :

1. Reference Standard Instrunsems

Insirument Medet Serlal Na,

Wavelorm Generator 3[N0A MY4E0E7076 (4-Feb23
Wavelom Geosrator 3351iB MY3302742 M-Feb-23
Digrital Multimeler IMelA MYSI2ZDHM Gde23
Digital Multimeter IHBIA MY53220076 G Feb
Digital Muliimeter $E46A MY§0024273 LR, 8265
Programmable Attennator MAT-1070 621001 14 EF-Q008 :

Condenser Microphone 43R0 2077900 AADIRE

Measuring Amplifier NA-ZKA 34550105 AAUER 1

2. s result of calibration was found securate as shown en date snd place of valibration Gir ihik calfbratéd frem only.

1, This certiicae is wresable 10 the intermronal system of unit maintained ot :

3.1 Natienat [nstizate of Metralogy (Thakand),

3.2 Thatland lastiite of Seiensfic and Technological Research {TI5T,

QF IS ER 03 0Z0a0d

f@//z\



SITH ! PORN; SITHIPORN ASSOCIATES CO,LTI).
AErociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITH _i PORN; SITHIPORN ASSOCIATES CO,LTD.
drreciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22256
Job Na, : VCESACH01G
Pages  : 3ol

NNLAEY o asureme; nl L,

‘l_li_\t_!_:rl_:linl}' Maximum-perinlited
Pavameter 3 G

ungertainty of

*'measurement (AR}
1, Absolute sensitivity K

2, Seil-gencrated noise
3. ical sigral tests of freq iphitings
125 He
100012
$000 He
4. Clectrical signal weals of frequency weightings
For 10 1210 4 k2
For > d kHz e 10kl
For > 10 kliz 10 20 kil
5. Frequency and time weightingsal 1 kliz
6. Long - lerm stabilily
7, Level Hinearity on the refercnce level range

. 0.3
0.3

RVRN RN

0.3
- 0.3

NN

&, Leve! lincarity including the fevel range control
9. Tane burst response

10. Peak C sound level

11. Ovezload indication

12, High level stability

o038
{025
0.4

1 EYENRN RN PUNE

QF-TRI2-03-H L2060

= AhA .

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
shClaLe CALIBRATION LABORATORY

Continuation of Calibraden Certificate

Cert, No, ¢ ACL23206
Job No. : VCE6ACHNG
Papes @ Sof9
4, Elcelrleal signal wsts of frequency welghitags
Weighting network response with refative 1o | klz

Freguency I3evintion from various fréquenicy weigkling response ourve (di3)

(Hz) It C-weight : .A-mishl : Auf‘p{;mc
D L Limils
63 -0.2 2.0 g’ T 40
125 0.1 0.0 2.0 +1.5
250 0.1 o0 0.0 =15
500 -0.1 00 0.0 £1.5
000 0.0 0.0 0.0 )¢
2000 00 [13] 0.1 2.0
000 0.0 [IA] 0.1 +3.0
BOOO 0.a 0,2 0.2 +5.0

5, Frequency and fime welghtings 3 1 KHr
5.1 Frequency weightings at ¥ kliz

Measured Deviated Acceprance
Frequeney Value Value Limits
Weighting {48) {dBY (dB )
A - weight 94.0 0.0 -
- weight 94,0 0.0 G2
Fial #4 6.1 #02
5.2 Time woighting at § Kz
Measyred Deviated Acceplance
Frequeney Valoe Value Limits
Weighting (dB Y {dB) 1dB)
Fast 9.0 00 -
Slow 4.0 i3] EX]
Leg 210 0 ={
6. 1. - ferm stubility
SLM Display | SLM Display | Deviated Acceplance
Frequency at initial ot final Value Lirnits
Weighting (dis ) Ldu) i) ()
A - weight 940 940 0.0 0.3

QFFSIHAH-G2000Y

7 BTl

Cerl. No. ; ACL22296
Jok No. @ VC65AC0016

Tages s 4ol%

Result of calibration §

1. Absatute sensitivity

Reference Mensured
Acoustic Signal Value
(dB) (aB)
3.9 (93.95) 939

2. Sclf-generated nolse
2.1 Normel test

Measuced Value
(dB}
24.0

2.2 The microphone af the sound level meter was replaced by eleetrical signal input o

Frequency Aasured value
Weighting (dD)
A+ welght 2.2
£ - weight 210
Flay 21,6

3. Acoustical signal lests of frequency weightings
Mater free-field acoustic responsc at & level of 84 dB3-

ing tesponse curve (d3}

Frequency Pevintion from varjous frequericy W
() P | Cowelght | Aszight Acseqtonce
R Limits
125 0.0 Q.1 0.1 t1.5
1009 0.0 0.0 .0 4 1.0
080 0.2 0.4 G4 +5.0

QFTSI2-0H-M-02004

Ty

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
crroriare CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ! ACL22296
Jub Ko, VCGEACONL0
Pages ¢ 60l9

7. Level ncarity on the referenee Jevel canpe

Anticipated | Measured | | Deviated Acceprance
Value vave | Valee | Limis
L) (any | amy- | (dng
135.0 135.6 R N ST ) 8
134.0 1340 0.0 L kL
1330 1330 0.0 +1.1
1320 1520 [ 2 L1
1310 131.9 0.0 3Lt
1290 1290 0.0 43,
1244 1240 0.0 £11
119.0 1190 0.0 +1.1
1140 114.0 [ + 1.1
109.0 109.0 0.0 1.1
3040 104.0 0.0 s 1.1
99.0 99 [ =1
940 [ 0.0 =11
§9.0 59.0 0.0 i1
8.0 84,0 00 N
79.0 1.0 0.0 =1L
730 4.0 0 +1.1
69.0 690 0.0 +1.]
64.0 640 0.0 1,1
59.0 590 0.0 &1l
54.0 54.0 Y 1,1
490 490 0.0 1.1
440 4340 0.0 i1,
390 39.0 0.0 x 1)

QF-T51 2101200

57 ALk



SITHIPODRN,

ARSI I A S

SITHIPORN ASSOCIATES CO, LT,
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ; ACL22204
Job Na. : VCGEALUNI6
Pages 1 Tol$

# Level linearity Including the tevel range control

Anticipated | Measyped Acceplance

Ringe Value Vi Limits

(aB} (dn )

130 94.0 308

120 940 S

Ho 940
100 54,0
w0 93,0

Level Fingarity om cach leved rinsge

Asticipated Measured Beviaed Acceplanie i,

S iTrH i Pé) RN; SITHIPORN ASSOCIATES CO.,LTD.
AR CALIBRATION LABORATORY

Contpuation of Calibration Certilicate

Range Valee Madue Value Limits ~
1di1) (3 ) di3 ) dB )
130 430 430 0 05
128 330 33.0 08 HI -
%, Tane hurst response B
Tinre Tone burst Amttcipated Mezaured Devialed | _' Acceplanee
<duration, T4 Cyele Valug "o _Vafuz : Valve Limits
Woighting | (s} Ry TdRy (any (dB )
0.25 1 0.0 15,-50
Fuast 2 k) 4.0 10;-28
200 808 00 1.0
Slow 2 8 0.0 15,30
200 8OO (iR 1.0
0.25 ! 949 4.1 15,50
SIL 2 ¥ 108.0 1020 0.0 1.0, -2.5
208 HOl 123.0 125 R 110

QF-TSE2-04-td- 020002

7?/3/;//&..

SITHIPDRN; SITHIPORN ASS0CIATES CO,LTI.

AR VL R

CALIBRATION LABORATORY

Continoagion of Calibration Certificage

12, Aigh level stability

Cert, No. £ ACL22296
Joh No. ; YCERAC0016

Pages  : daofh

SLM Display i 1 Deviawd Avceplance
Frequency o initial b7 Velee Litits
Weighung iy (D) .o p... (4B}
A+ wedght 1376 R LR

The reported uncertnisty is based on o stindard uncenainy mubtiplicd by covernge ﬁi;!a:r Eml

o anv valus fellowing calewdatianaroviding 2 lavet of confibence of seproximately 95 %

OF TSE2-AM 09620004

End of Calibragion Certificale

o Al

Cert. No. : ACL22296
Joh No. @ VOGRAL 006
['apes i Rary

. Peak C sound level

Numher al'eyele Anticipated Aceeplance
in Walne .
Tesl signal (diz)
Continuous 1338
One 1304 130.0 04
Number of eycle Anticipated Aeanured Deviated
in WValue Value Value
tzs} signat (di3 ) (4B} {40
Continuous 1310 1330 0.8
Positive hall cycte 1354 1351 -3
Negative half eycle 135.4 1351 0.3

t1. Overlaad inddiestion

Measared value { <3 } I)E\‘?‘!‘i!é‘a A:ecp!sﬁce
Pasitivg Negative Vah‘&g" H I,%ﬁléts
onedialleyele | one-halfcyehe (a8} 1 (dny
594 802 02 it

QF 150 241441-02000

7 A -

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

45 1-451/1 Sieinthern Rd Bangbumeu, Bangplud Banghok 10700 THALARD

HSC-TISITIS 17925
Tel0-2425-8809 Fax0-2433-1679 e-maibcabcenterdslibiphorncom http flvewsithiphorncom  cAtiskanionosse

Cert, No. : ACL23593
Pages ¢ ) of8

Calibration Certificate

Equipment s SOUNEY LEVEL ME]T

Ahunsfacturer RION : R .

Atodel @ NE-427 Microphoné U321 Freamplifier N11-24

Seriak Nn.: QOXEI MRS T L

113 No.: RY G FRO024 )
Conditien As Found ¢ GO

Customer : ALS LABORATORY GROUP (THAH AND) (DL LTD,

4 PHATTHANAKAN 40, PHATTI ARAN ROAD,
EHWAENG PHATTHANARAN, KHET SUAN LUAHN
BANGROK, (0150 THAILAND,

Lecation 1

Ambicat Temperature @ 1230 =3 N 4
Tressure ¢ (13 22 kMa

Relative Humidity [ (] *n

Hecobved Date s
Calibragion Date :
fiate of Issue

07 DECEMBER 2022
1620 DECEMBER 22
21 DECEMBER 3022 -

Calivrated by : Nalskorn Prewtpatsan

VAW O

1 Thanskul Pachurn }

Appreved by

Fhis certifivate is fwsncd in accondanee with the cequireemants of SOTEC 1728 standard, mny not be reprodeced

othicr that 1 fulE exvept wath the praor writien approvad of the bead of Calibaation | aberatory

GF-THI-tH U060



SITHIPORN, SITHI’ORN ASSOCIATES CO,LTI.
sesoclates CALIBRATION LABORATORY

Continuation of Calibrasion Certificate
Cerl. No. : ACL22295
Jol No. 1 VCGOACO01E
Pages i Qoll

Calilsration Frocedure ¢ CP-AC-CI

Calibration Method :

‘This equipment was calibrated by based en [EC-61672-3 42
“the SL.M had tests ta Acoustical and Electrical signal tests
Standard Instruments. : f
For iests zeselts of cach ilerns were made by observation ol ¢ach lnsuumcrai.s

Coudition of this result of calibration :
1. Reference Stendard Instruments ;
Instrnent Miedel Serlal ¥o,

Waveform Generator e MYAR017076
Weveform Generalor kki1813) MY$2302M2
Diigital Multimeter 36LA MYSI220104
Digital Multimetce 334630 MYSI220076
Digital Meltimeier 344614 MY6024273
Progremmable Attenvator MAT-1070 £2100114
Condenser Microphone 4180 2977900
Measuring Amplifier NA-42KAl 3A560495

2, This resylt of ealibration was found accuraie as shown en date and place of calibrasion, for his calibritad e oaly,

3. This certificate fs raceable Lo the intemnational systom of unit maimained at ¢

3.1 National Institute of Metrology (Thailend).

3.2 Thailand Instinte of Sciensifc and Technologics] Research (TISTRY,

OS2I 420

ZW-

SITHIPORN; SITHIPORN ASSOCIATLS CO,LTD.
et CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cort. No. : ACL21205
JobNo, 1 VCEGACH016
Pages  : 4af8

13 rrafh

1. Absoluke sensitlvity

Reference Measured AT Acceptance
Acoustic Signal Vuil!'c Devialion Limit
{48} {dB) . (dB). (a8}
93,9 {93.95) 93.2 040 46.3

2. Sclf-genersted naise
2.1 Normal test

Mensured Value
(dB)
19.1

2.2 The microphone of the sound level meter was replaced by electrical sign;:'i‘iu{l.ut dovine,

Frequency Measured value !
Weighting {d8)
A - weight 148
C - weight 20.6
Flat 26.5

3. Acoustical skpnal fesls of [requency weightings
Meter free-field acoustic response a1 a Jovel of 84 6B

Freyuency Deviation from usous frequerey weighting response curve (dR)
fHe Flat C-\.wig'r;i A-weight Accfpljmcc
Limits
125 -1 0.1 -0.1 = 1.5
10K -0.1 -1 -1 x1.0
Boog 0.3 0.4 04 =5.0

Qb= TSI 2 -G

7

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
arresiates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, ; ACL22195
Job No. @ VCE6ACO0016
Pages @ 3of8

Swmmary ofMleasurement Result ;

Maxinum-permitted
Parameter uncertalaty of

: measorement (dB)

1, Absolule sensitivity I B WA
2. Self-gencrated noise v - WA
3, Acoustical sipnal lests of frequency weightings
125 i v 0.3
1000 11z v 0.3
080 Hz. I 0.3
4. Blectrical sipnal tests of lrequency weightings
Fer 10 Hzto 3 kiz v 0.3
For > kHz 10 10 kHz v - 03
For=> 10kl1z 10 20 kHz - - -
5, Freguency and fime weightings ot 3 iz v - 0.2
6, Long - ferm stubifity v - 0.l
7. Level lincarily on the reference level range v - 02
5. Level lincatily including the level range conirol ¥ - 0.2
9, Tone bursi response v - 0.2
10, Peak C sound fevel v - - 02
11. Gverload indication I = 0.2

12. High level siability

Coed

QF -T2 -G

SITHIPORN, SITHIPORN ASSOCIATES CO,LT1x
perecrete CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerls No. : ACL22295
Job No. : VC66AC0016
Pages @ 5of8
4, Electricnl sipnal fests of frequency welghlings
Weighting netwerk response wilh relative to ki,

Freguency Deviation from various freqiency weighting zesponse curve ()

Uiz Flat C-weight : 'A-wc§§hl .Aw,:pl_;m“
SR . Limiu
£3 0.0 00 L0 S s
125 0.0 0.0 60 - |- £15
250 0.0 0.0 -0.1 213
S00 0.0 06 0.0 1.5
1060 0.0 0.0 o.n £1.0
2000 0.0 0.0 (23] 120
4000 0.0 0.0 0.0 3.0
8000 0.0 Gl [ +5.0

. Frequency sndt time welghtings at 1 kHr
5.1 Frequency weightings o1 1 kliz

Measured Devigted Acceplance
Frequency Value Value Limits
Weightiny (dn} {48y (an)
A - weight 040 .0 -
C - weighl 4.0 G0 0.2
Fiot 940 040 202
3.2 Fune weighting a0 1 klz
Measured Dovialed | Acceptunce
Frequency Value Value Limits
Weiglting () ) (B}
Fust 9.0 0.0 -
Slow 94.0 0,0 01
Leg 940 0,0 =0
6. Long ~ ferm stnbitity
SLM Display | SLM Display | Deviated Acceplance
Frequency st initial al fingl Value Limits
Veeiphling {dn) (dB) 1) 1oy
Aweight 04.0 4.0 0.0 0.3

QF-TR12H4HD200

5 Ao



SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.
ERRNITE ICh N

- CALIBRATION LABORATORY

Continugtion of Calibration Certificate

Cert, No, 1 ACL22295
Job No. : VC6SACDIIG
Tapes : &of#

T Level lincarty on the reference fevel range

Antelpated Measured Devialed Acceptance
Yalug Valug it i
(dB) (dB)

137.0 1310

1360 1360

135.0 1350

134.0 i34.0

130 1330

1350 132.0

1310 1350

129.0 1280

124.0 124.0

118.0 119.0

114.0 4.0

1020 1080

4.0 104.0

59.0 99,0

94,0 4.0

0.0 £9.0

84.0 4.0

00 Ba

4.0 74.0

£9.0 69,0

4.0 4.0

59.0 59.0

54.0 534

a9 49.0

44,0 438 .1 = 1.1
39.0 8.9 (L1 =11
Mo 39 -1 +1.1
a0 0.4 0.1
20.0 289 A
25.0 2.9 ~(n}
2 6.8 (.2
26,0 2349 ~1
5.0 24.8 {12

O =TS L2312 13008

72 A

SITHIPRN; SITHIPORN ASSOCIATES COLLTI
e st CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Na, ; ACL22195
Jek No.  : YOG6AU0016
Pages  ; Rafd

11, Overioad Indication

Meuswred value (dB)
Positive Nepative

Aceeptance

ils

one-hallgycle | one-dwll eyele
396 5.6

2. ¥Eigh level stublin:

SLM Display | S1M Divplay Peviated Aceeplinge
Frequency al initia] At Bzl Value Limits
Weighting (d) (dity (4 ) (dn)
A - weight 1374 1370 o4 #13

The reported wncerainty i hased on & sasdsrd uncertainty maltipliad by coserage fadtei k

or any vales foflowing calenlationproviding 2 lavet of confidence of approximatdy §5 % -

End of Calibration Cenlficate [P,

G5 20410t

AL

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
preweiates CALIBRATION LABORATORY

Continuation of Calibradon Certificate

Cert. No. 1 ACL22295
JabNe, : VOGEACORIG
Pages : Tol8

8. L.evel linearity Including the kevel range controt

Atticipated Measured | Deviaed Acczplance
Hange Value Valug Limits
{d} €48) 13
Auto 940 2.0
9, Tont burst respense
Time Tone burst Anticipated | Measpred
duration, 1o Cycle Value Yalue Vabie
Weighing (i) (dB) (4B (dB)
0.25 1 1056 He L1
Fast 2 8 1470 1174 0.0
200 SO0 1340 30 00
2 8 108.0 IR0 (1]
Slow
200 860 12746 127.6 1]
2.25 ' pai .G €]
SEL 2 ) 1880 1080 0.0
200 00 1280 128,1 0.1

10. Peak C' sound ievel

Number of cyule Anticipated | Measured Devidted
in Value |Value, Lépesk] © Vahic |
taxt eignal {dB) {dal
Confinuaus 1330 ne -
Gne 1364 0.8 430
Mutnher of eycle Anticipated | Measured Theviated Acceplance
i Vaulue Vil Value Limits
fent sipnal Cdix) Ldidy (dB (el
Continuous 133.4 133.0 0,0 -
Pasitive half eyele 135,4 1352 -2 2.0
Negative hulf eyele 1384 1352 -{,2 2.0

QE-TR1 204020064

SITHIPORN ASSOCIATES CQ,LTD.
CALIBRATION LABORATORY

451-451/1 Sifinthom Rd, Banghumny, Bangplud Bangkok 10700 THAILAND ST 1705
Tel0-2435-8300 Fax0-2433-1679 e-mollcal-canter@sithiphorncom hitp/eavwsitiephorncom  CAUBRATION 0134

Cert. No. : ACL23325
Pages @ Tufg

Calibration Certificate

Equipment SOUND LEVEL METER

Mannfactarer ; RION

Modet : NL-32/ Microphone UC-52 / Preampliticr NH-24

Serial No.: QIOT3A23 /1695137 73684

[B No.: YS_F50386

Candition As Found ; GoOD

Customer ; ALS LABORATORY GROUP (THAHLANDICO L TR

104 PHATTHANAKAN 40, PHATTHARAKAN RCAD,
KHWALNG PHATTHANAKAN, KHET SUAN LUANG,
HANGKOK, 10250 THARLAND

Location -

Amblent Temperature : (03 = f
Pressure: I3 kPa i
Relative Humidity : {500 +200 L2

Reecived Date s
Calibration Pate s
Date of Lssue ;

11 OCTOBER 2023

19-20 OCTOBER 202

24 QCTOBER 2623
Catibrated by :

Nathakom Prautpaisan

Approved by ; 7 g/@k -

€ Thanskul Pechurai

This cemdfieme is issued in accondance with the requirements of [SOTEC 17025 standard. may ot be reproduced

ather than i fill exeeps wisle the prior writien appresild of Uie lesd of Calibeatéon Lahorory

OF TS24 2d0ed



SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.
ArrarEien CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl Nin : ACLI2325
Job No. @ VCETACHI

Pages : 2of8
Cafibrution Procedure : CPF-ACO1

Calibratlon Method :

This equipmenl was calibrated hy based on [EC-61672-3 (2013) Siandard for sound level meter {SLM).
The SLM hind tests 10 Acoustical and Elestrical signal 1e515 of frequency weighting with Ancchaic chamber and Reference
Standard Insiruments.

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

Condition of this result of calibration :

1, Refercne Stundard Instouments :

Insicumsnl Medsl Serial Ne, Cert Mo, Tiue Dale
Waveform Generator 33210A MY48017076 EF-0009-23 GI-FED-24
Waveform Generator EXLIEN) MY52102742 EF-0010-23 O7-FEB-24
Digital Mulimeter 33461A MYS3220104 EEL.BP 300266  I3-FEB-24
Digital Multineter 334631A MY53220076 EEL.BP20/0266  13-FED-24
Digital Multimater IHGIA MY60024273 LEL.BP 3170266  14-FEB-24
Prograumnable Atenuator MAT-1070 62190114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 28771900 AA-100H-23 14-FED-24
Mensuring Amplilier NA=2KA) M560495 AN-3602-23 14-FEB-24

2. This resull of calibration was found accurate as shown on date and ploce of calibrution for this calibrated item only.
3. This cenilicate is traceable to the i fonal system ol unit

1.1 Nationat Institute of Mewology (1hailend).
3.2 Thailand Institute of Scientific and Technological Rescarch {TISTR).

OF-TSI2-434-020064

YA

SITHIPORN. SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, o, 1 ACL23315
Jdob N ¢ VCETACO011
Pages B do0f8
HResull of calibration
t. Absofute sensitivity
Reference Measured Acteplance
Acoustic Signal Value Devintion Limit
{db} (di) (dn) (dB )
3.5 (93.98) 93.9 0,0 0.3

2, 5¢1f-gencrated nolse
2.1 Normaal test

Measured Value
{48}
154

2.2 The microphong of the sound level meter was seplaced by elevineal $enal input davice.

Frequeney Measured value
Weighting {dB)
A - weipht Ik 1Y
C - weight 13.8
Flat 24.6

3, Acoustical signal tests of Trequency welghtiags

Meter free-field acoustic response at a Jevel of §4 dB

Frequency Deviation from varicus frequency weiglting response curve (dB)
tHz) B Acceplance
Flat Cwveipht Amweight "
£.imils
125 0.2 0.2 0.2 £ L5
FO00 0.0 0.0 0.0 1.0
3060 .5 1.5 1.6 5.0

QF TSI 20020064

—RFA .

SITRIPORN, SITHIPORN ASSOCIATES COQ,LTD.
Arreerates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACLIIALS
Jebk No. : VCATACDD11
Fages  : 3off

Summary of Measagemens Besalt ;.
Uncertainty | Maxlmum-permitted
PFarameter Pass Fuail uncertainty of
(a8)
pieasurement (dB)
{, Absalute sensitivity ¥ - 02 NiA
2, Selfigenerated noise 4 - 0.2 N/A
3. Acoustica) signal tests of frequency welghtings
125 8z v - 0.3 06
1000 Hx v 03 0.6
8000 Hz v - 0. 07
4. Elcetrical signal tests of frequeney weightings
For 10 Hzte 4 KHz v - 93 0.6

For = 4 kilz to 10 kHz v - 9.3 G.7

For> 10 kliz t0 20 kHz - - - 10
5. Frequency ond time weightings at 1 kHz v N 0.2 02
6. Long - term stability v 0.1 0.1
7. Level lincarity on the reference level range v - 0.2 0.3
8. Level fincarity including the level range contrel v - 0.2 23
9. Tone burst response v 02 0.3
10, Peak C sound levei v 02 035
1. Overload indication v - 62 025
12, High Jevel stobility v . 6.1 ')
Note « PassFail evaluation for each paraneter,
will be considered topesher frotn the secep 1imit and the Maxi pennived uncertainty of measuremens.

QF-TSEGHeH-R0001

- 27

SITHIFORN . SITHIPORN ASSOCIATES CO,LTD.
R CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Ne. : ACL23325
JobNo, : VOSTACOHE
Pages 1 Sof8
4, Eleciries] signg3 tests of frequency welghiings
Weighting network response with relative wo 1 kliz

Frequency Devialion from various lrequency weighting sesponse curve (dB)
() Fat Coweight | Aweight Asseploncs
Limius
2] 0.0 0.6 0.1 2.0
125 0.0 0.0 0.0 1.5
250 0.0 0.0 Q.0 *+1.5
300 0.0 0.0 0.0 1.5
UG 0.0 0.0 2.0 1.0
2000 0.0 [i14] 0.0 £2.0
4000 0.0 2.0 Q.0 £3.0
8000 0.0 0.1 01 5.0

5. Frequencey aad thne weightings a i kllz

5.1 Frequeney weightings a1 | kHz

Anticipated Measured Dcvinted Aceepnee
Frequency Value Vatue Vatue Lt
Weighting dis) (dB) 1dB) {48)
A - weight 940 240 0.0 +02
C - welght 940 94.0 0.0 0.2
Flat 3.0 94.0 00 0.2

5.2 Time weighting at 1 KHz

Amicipated | Measured Devialed | Accrplance

Frequency Value Value Value Limits

Weighting (ds} (di ) {df1) (dbs)
Fast 940 94.0 [ 0.1
Show 94.0 940 [ +0.]
Ley 94.0 94.0 0.0 201

6. Lung - lerm stebilily

S1.M Display { SLM Display | Devinted Acetplanee

Frequency at initia at final Value Limiis
Weighting (dB ) 1B} (dB) i)
A - weight 94.0 24.0 0.0 0.3

OF-TSE 202t

ba /Zf///h.'




SITHIPORN: SITHIPORN ASSOCIATES CO,LTD,
S CALIBRATION LABORATORY

Continuation of Calibration Certificate

i

Cerk No. 3 ACL23325
Job Ne, 3 ¥CTACO011
Peges  : 6afg

7. Level fincarlty on the reference Jevel range

Anticipated Measured Deviated Acceplance
Vitue Value Value Limits
{dD) 1dB}) (de) (dB)
137.0 137.0 0.0 11
136.0 136.0 0.0 +14
135.0 135.0 Q.0 +1.1
134.0 134 0 00 + 1.1
133.0 133.0 0.0 EA RS
132.0 132.0 0.0 +1
1310 133.0 a0 AN
1200 1200 0.0 1.1
124.0 124 0 0.0 1.1
1190 13190 00 1.1
1148 114.0 0.0 & 1.}
190 108.0 0.0 EAR]
194.0 164.0 00 +1.3
95.0 9.0 ] + 11
9403 024.0 0.0 *1.1
890 89.0 0.0 1.1
84.0 810 a6 1
79.0 9.0 ¢ % 1.1
4.0 4.0 o0 410
£69.0 69.0 06 +1.]
64.0 (4.0 06 1.1
590 560 0.0 £
$4.0 53.9 -0t 1]
490 490 0.0 11
44 0 439 0.1 11
390 380 0.1 21)
340 339 0.1 +1.]
300 2.9 0.1 AR
200 289 0.1 1.1
280 27.9 0.3 + 11
0 26.9 1.1 + 1.1
26.0 25.0 -(.] +1.]
250 48 0.2 1.1

CF TS 20304 I2RE

> ,eif///’!,

SITHIPAORN: SITHIPORN ASSOCIATES CO,LTD.
AR CALIBRATION LABORATORY

Continuation ol Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
GrrEs b CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. No. : ACL23325
Job Na.  ; YC4TACOD1
Peges  ; 7elB

b. Level linearity including the Jevel rapge contrel

Cert. Ne. 1 ACL23325
Job No. 1 VOATACOH E
Pages : fofl

11. Oxertosd indicution

Measured value {dB ) Drevimed Acceptanie
Positive Negaive Value Limits
one-haif oyels | onc-hallcyeie (dg ) {4B)
0.6 59.6 0.0 =15

£2. High level stabllity

SEA Display | 51 M Brisplay Deviaed Acceptans
Freipaenicy ul initial at final Valoy Limits
Weighting a8 LdB) {40 {40)
A - waight 1310 i31a ag 0.3

The reponed weentanty s based on w standard sheenamty wokiplivd by covers,

ar any satue following calowlativnpioalng 2 avel of confidence of appresdiimiely 93 %%

et £nd of Calibraton Certificate

[VER S PR R R R

7 AT

Anticipated Mensured Deviated Accepunee
Range Value Yalue Value Limits
(dp) (dB ) (B} {dB)
Alte 94.0 94.0 4.0 =14
4. Toue burs response
Time Tone buarst Anticipaicd Measured Devinted AcEepiance
duration, Th Cycele Vajue Value Vitkur Limits
Weightng (s 3 (dB) L4B) [:3) (48)
0.25 1 1080 107.9 -1 1.5:-5.0
Fasg 2 8 10 7.0 a9 1.0;-2.5
260 500 1340 1340 0.0 =10
Show 2 g 108.0 108.9 4.0 1.51-5.0
00 800 121.6 1276 0.0 1.4
0.25 i 0.0 8.9 -0.1 1.5 1 -5.0
SEL 2 3 108.0 108.0 0.0 1.04-25
200 £00 128.0 128.0 4.0 *1.0
10, I'eak C sound level
Numiber of cycls Anticipated | Measured Devisted | Acceplance
in Value Value, Lepeak Valpe Limits
test signaf (4B} {dit) (dB} (dB )
Continuous 133.0 133.0 0.4 =30
One 136.4 136.1 0.3 3.0
Number of eycle Anticipaed | Measured Peviasted | Acceptance
in Vahe Valye Value Limits
tesk stpnal 4dB) (diz) {di) (dp )
Continyous 133.0 133.0 0.0 2.0
Positive half cycle 1354 135.2 .2 22,0
Negative half cycle 1354 135.2 0.2 22,

QF TR 24D 20004

G- H07/35-38, Sot Patehhasem 7,721, Pelehhasem 14,
Waithapta, Bangholyal, Banghak 10660 Thailand.
NAC . Telr {64) 02-8680812813 Mux: {(86) D? B6ERH60 wwwjiranatee.com

d 413
CAIENATEN 0387

Canifieats Mo BL-013.66
Pagn 1ol 2

Equipment Mame: Heat Siross Moriar
Manufacturer.; Defta QHM

Model; HD32 2

Scrlal No: 18018312

1D No: RYG_FE0G357

Customer
Hamet ALS Ibatatony group (thadandt o, Lid
Addreea: 104 Phasthanaken 40, Peatthanchan Rd,
Hhwoeng Sian Lyanp, Khel Suar Leang, Bonghok
10250 Trad

Referense Used During Catibratlen

1 Standard Temperature Praba Model: 818100 A500,
Serial Mo, 66768203, Due data: 23 Moz 2023
2.0gtal Towparatura indicater Model DTER1000A MK
¥, Sera No : 671407-00591 Due date 22 July 2023

Cativration Protadure

The temperstuze calibration was dena by inHouse
calibeation  method  as WICL-G01  according to
camparaas method with standard digitat tlempetatere
indicater  and stardard  tompemature  probs, The
temperature feate ute wes bosed on 115 20,

Recslved date: 23 fan 2023
Tatibralion dete: 02 Feb 2023
Issie date: 06 Feb 2023

Calibratian Gonditlon
Temparatuse, (23430
Relative Humi (o515

Tras2sbliity

The measursment fesults @re tragesble 1o the
internatizast syslem of urids (81) through Natona!
inatitute of Metrolgy Thalland (NIMT) Centificate
nurmbar: FT-G034-22, Conificate number ER 00092
27

]

Ca by
& Mr. Sorawit Thachadmd
1 #diss Jtsopem Lergsmphnl

AT

Ay, Patinya Boonihan
Calibration Deps

n
Aanagar

Lo

THIS CORDFICATE BOPONRT MAY HOT 08 REPROLCEMICED SXCCPT Ik FLLE URLOSH PRRMMSON FOR ROFASDUC
TOM HAT BECN GATANED 1IN WAITING FROM THE LABORATGIY



A

ALV

ol s,
63/14-15,67/35-36, So! Peichhasem?,2/1, Potchiusem Ad, EL - 63/14-15,67/35-80, 8ol Pelchhosem?,7/1, Pelchhasem Ad, b
=N TR
V/atthoprs, Banghokyal. Bangkok 10600 Thaltand. ) o wattheprs, Banghahysl, Banglol 10600 Thaltand, N .
NAC A AC y &
o INAL  Tel: 00) 02-86R0812013 Pax; (86) G2-88B0B60 wwwefiranatee.cam i o N Mo . Tel: (66) U2-8680812413 Fox: (86) 02-B6B0B6D www/lranatee.com i
Cartifcate Ko, - CL-O13-66
Poga el
Bonutof Callhration: S whithout Adjustment O With Adjustment o cLottss
. ificate Mo, 7 CLO14-0
GalbrationBangs;  20-40°C S engaiota
Tabin 1: This equipment was conngeied with wet bulb grobe Model HP3201.2 5/N: 18021464, Equipment Nome; Hant Stress Monitor
Rimenglon: D'ameter 14 mm, Length 370 im. Manutacturen: Ocito OHM
Model: HO32.2
immatzizs Siacgad i s Lnsznloly Serla} No: 18018313
Decth Reading Beaglne {'ct 8~} 1D No: RYG_FSD368
() ve e
[cle] 20061 200 a1 0009 e
60 25.047 250 Qo a.093 Custamar Recetved date: 23 Jan 2023
€0 30040 30,0 [il\) 0053 Name; ALS labarstary grevp {thailasd) Co., Lid. Caflbrstion date; 02 Feb 2023
&0 35.084 350 00 0.099 ar:‘dross: 104 Phatlnani:an ;o. P:auhanghanpﬂi., isaue date: U6 Feb 2023
GO 10.020 40.0 60 0.089 m\;ggﬂ% i:g:dkuanm ot Suan Lunng, Bangho
Tolte 2; This cauipmant was £onnetind with temperature probe Modeh TP3207.2 57N 18021263
Dimensiom Oiametar 14 mm. Length 150 mm,
Reference Used Durlng Callbration Cafibralion Concition
mremlen Siandsrd Frror neanaln 15tandard Temperature Probe Motel: STS-160 A500, Temparaluse: (23431°C
Dagth Reagins Eﬁuf,_,fm ) e " Serial No.; 657682:09, Duo date: 23 Mar 2023 Relallve Humdity (85£155%
{mmi 6 ey 2.0lpitat Temporature frdicator Modak: DY 10004 Wik
70 20,050 201 a0 0.089 i, Serial No.: 671407 00593 Due date: 22 July 2023
70 25.048 250 a0 0098
70 30.040 229 Lis3 0092
70 35034 34.0 0.1 00089 Callbration Pracedure Fraceablity
70 40,021 398 0.2 0.0089 The temperatuse calibention wos done by In-House The messurement tesults are traccoblfe to the
cafibrolion  methed  #s  WI-CL-001  according 1o internatlonal system of units {81 tirough Nutioral
T s This equlpment tobio th " e Model: T Y N 18020495, comparison method with stendard digital tempetatute institine of Metralogy Thailasd (NIVT) Cenificato
Df:rsn:i‘;[:ﬁn‘f;u;::é‘;;Sf::;ic%doﬁ::‘s obe thermarufer probe sl TP3276.2 5/1: 18 indlcator ond  stondortt temparature probe  The number TT-0034.22, Certificats mumber: ER-0002-
) tempesature scale use was based on 15-90. 22
Immemlon Stardan) e Faor Unz2rialok T HFlrban
Qeothy Reading Reagine [ o wEe oy LR
i) o a '
110 20,060 20.1 0.0 01d £ KPPRGVED BY
130 25047 25.0 00 0.069 H e f
119 30,040 30.0 0.0 0.089 i HYAT CAL. DATE .. b! = 14
110 25.034 350 0.0 0.058 .
] 40,020 40.0 0.0 20388
UUG* 1 Unit Under Colibration ) .
The reperted expanded uncertalaly is besed on standard uncertalnty muidiplied by o covernge factor k2 T e e "= i
providing & level of confidence of nppreximately 95%. Calibrazad by ]J ‘._ i Stgnstony: i (u}fJVW
il Mr. Sorawit Thachalad M. Parinya Boonchamen

% of Certflcate #

O tiss Jitrapern tensomphot E\JAC : Calioration Gepariment Masnger

baisanans ooeoines oo tss 4

-~ F
NAC
*IMARNTE N1 TES Tt

Ti15 CERTIFICATE REFORT MAY KOT BE REPACCEDUCED EXCERT I FULL UNLESS PERMISSION FON REFROGUG.
TIOM HAS S8GEN OBTAINED IN wWRITIG FAOM THE LABORATGRY.

a3 14-15,07/36-34, Sol Polchkusem?, 741, Pelchhoosm Rd,
Yollhepra, Banghokyni, Banghoh 10800 Thailend 9
L i
NAC | Tol: {66) 02-8080812¢13 Fax.: (66} OR BOBOBOO wewlianolus cum et

TECHNOLOGY PROMOTLON ASSOUIAVION (THATLAND-JAPAN) M@‘
COREOHATE SERN W ES 2: EQLIFMENT S AUIBRATION 450 TESTING SERVRES ‘7,’/;:-_\“\?
FRLEPATTARAK AN HOAD 50718, 51 ANLE ANG. 5LANLE ARD BAAGRUR I ’

Cerifeate No.: CLO14.66
Pagg 2af 2

Bl s
HICTRLNSIN

Resultof Calibeatlon; &) Withawt Adjustment [ 'With Adjustment

Catfbratlon Range: 20 - 4D °C TUD BT MG AN B IIGRE EALORATION ot
Functiorn:
Table 11 This cquipment was cennected with wet bulb probe hodel HP3I20L.2 571 18021467 cerl.Ho.: 23CH2ZTS
Omension: Diameter 14 mm, Leagth 170 mm. Page.t 1013
tmmerskn Stardang i Errer Ungenalnn Crey = >
Dasi tandiog Raadan o ‘o Certificate of Calibration
) (=] {'c)
60 20,055 202 (1R} 0.099 Equipment : oH Meter
60 25.048 25.1 01 0.080
80 30048 30,1 01 0.089 Manuyfacturer : Hettier Toledo
0 35,020 35.1 o1 0.09% Model ¢ SevanCompact $220
60 40,048 AQ 01 0.028
Serlal Heo. C104055460 N 5 o
Table 2: This cquipmenl wis cenngeied with lemperature probe Modek TPI207.2 57K REO21270, DNo: AYG ENDIE3 REVEW By . 1] (iag . ]
Dmensien: Glamater 14 mm. Lengihk 150 men. "t ad
GCendition As-Racelved: Qsed Hem AFPROVED BY 17_/(,.4«»
- e o fT— Racelved Date : 24 February 2023 - j?jﬁ'{'
?jfn”)‘ 8“?33" “‘i‘}gj”g va e Calibration Date : 27 Fabruary 2023 | FEXT CAL DATE 5705700
70 20,051 20.2 Q1 0.069 Reference @ 2302-08560SC-2
7 25051 25 0.0 0.089 Submitted by : ALS Loboratary Group {Thaitand) Co. Lld
10 30,039 300 00 0.099 {Rayang Branch)
7 36,020 30 0o 0.098 U QM o K. A Plakt
70 40021 395 0.1 0.089 G610 Moo 5, T.Maanam Khu, A Pluskdasng,

Rayong 24140, Thailand
Tohla 3: This squipment wiss tanneelad with Globy thermometer probe Modeh TP3276.2 Sy 18020497,

" Amblent Temgetaturo 25t 25} "C
Qlmension: Dlamuter 8 mm. Lergth 170 mm. Relative Humidity : (50t 9%
Calibration Procedure : in - house methad .
agmmim Siondagd ﬁU.LNT" . Etug uﬂ@{ag!c-uln!! + CP.GHS by dite! measurcment with slandard
%’nf" g “’fg‘)“ i‘%“- ) voltage ealibtater and ditect measurement with
110 20,053 20.4 2.0 0.008 cerified reference matarial (CRM}
110 25.050 254 0.1 0008 - GP-CHB by comporizon wilh standard
110 30.038 301 0.1 0.03%
310 35020 351 01 0088 Galibralod by : watdlak Sirithean

110 40.020 40,1 0.1 0.09% &JE}
UG : Unit Under Calibration Appraved by : :‘f?
The reported eapanded unceelglnly is based on slandird uncenainty multlpled by  coverps taclor k=2 Approved Sighatory

providing o level of confidence of oppraximotely 85%, { )Malee Bulkrea

(/] Sathlp Mezngmas

* ®
End of Certllcate { )Warakom Lemgagtrakal

I [ Issua Date © 28 February 2023
3 ‘Fhe Uncertaintes sire for % confidencs prabubility alapproximately 5%




CortNo.:  23CHZVS o CemtHo: 23CH273

Page.: 20f3 : Paget  20f3d
Condition sf this callbration rasult Capbratlon Results
1 Referengz Standard fnstrumen!t © - Fungtion : pH Measuramant
Instrument Serial Ho. 1D Mo, Cerl. No. Dyr Date : Performing threa bulfers standard curva by using buffer nominat pH {4,710}
1) Document Process Calibrator 56030043 130RC110 2262760 24 hug E025 Unit Under Standard pif ActuatpH | Actustmv | Uncertalnty of | Coverage
2) Rol Standard Thermometer 4582034 110RCOM 221308 27 0ct 2023 Callbration Bufier Solution Resding | Reading | pHmessurcment]  fuctor
This csriification [s traceable fo the International Syslenj ef Urdl mainfained al- (mv} (%) ®
+ Tracesble to National fnstiute of Metrolsgy (Thailand), NIMT PR EE T e TR St
2 Cenificd Roferonce Matarials : The measwomznt resuls are uacaoble 1o 51 hrough CPA chom Lid. S 1453404 16[}905170 :.‘:}908& ';;4 ggggg i gg
ANSEAST Nalionat Accreditaton Beard, Ascrediled No. AR-1835 : - -
Buffer Solution Manulactsrer Lot Ho. Exp. date Eunetion : Temperaturs Measurement
oH 4,008 CPA cham 828508 03 July 2024 (7] Without 2dfusimant
oM 6.207 CPA chem 626589 09 Juty 2023 This equipmon! was connecled with Tempamture Probe;
pH 10010 CPA cham 263035 28 Bes 207 - badal ! . IokubExport ProlSM
- Setial Na. 1453404
3. This certificale is valid only to the item caibrated an data and place of catibration. Dimansian of proba;
Caflbretion Results - Length : mm.
Fungilon : mv Measurement - Biamsler mm.
Performing standard curva by Fluke ot pH (4,7,10) - immersion Depth .
Homlinat Slandard Uncaralnty of Coverage
Unit Uncter Valua Voltage Actual Reading Ifzasurement factor Calibration Standard uue* Uncerainty of | Coverage
Calibration input {2V ¥ Polnt Temparature Roading Error measurement factor
pH my my pH <) (*cy [ {2} (*°C} L
pH Meter 4000 177 48 1774 4000 ao4s 260
. C104052460 7 otto 008 1 7.026 0.058 200 250 25.001 A -0.201 013 2.00
10000 {77 48 -177.6 10.000 0.058 200

Romark ;- UUC* = Unit Under Calibration

The reported uncatteinty of medsuremen! was based on a standard uncordainly multiphicd by a coverage
faclor k, providing a ievel of confidency of approximalely 85 %

-ole-

Salko Sall

& 1148925 a 1149824

TECHRDLOGY PROMOTION ASSQCIATION (THAILA

CORPONATE SERVICES 30 FQUIPAENT CALITIATHON AR XS &

M PATTANARARN ROATZNON 38 SPANELANG, SUANELANG, DANGROK 1015¢
TEL GATIT-I000-74 FAR J-271%-8¢

=
CrvmaATiGE: btk Cerl. No.: Z3L753
N Uy . " - Page.: 2ol 2
Certificate of Calibration  Senrear e 27

Resuit of calinration - (") Without adjustment ( } After adjustmant

& . Funclion: DG vollage measuremer Range! 2060 my
Equipment T pH Mzt
Standard Value Uuc* Reading Errar Uneerainty
Ranufacturer Bgtiler Tohda - T T .- -
(v (v} (v} (2 V)

Kodol 1 SavanCompast 5220 Comorais Serviens 3 Equipment Cattratian ord Tasting Semvinus 200 0000 2000 oo 72
Seriat No.: CTO4053460 150 0000 500 a0 84
1D He. RYG_END1E3 100 0000 1000 80 85
Condittan As-Recelved: Used lmm -50.0000 -50.0 a0 42
Regotved Brato: 24 February 2023 Qg000 oo a0 58
Calibraticn Dete: 28 Fobrunry 2023 500000 G0 a0 62

160 000D agg A1t 65
Referunce: 23D2.G30005C Submitted by ALS Leberaicty Group {Thaiand) Go 143, (Rayong Brasch) 150 0000 1ap 9 at 8
Ambient Temparare: § 23 £ 21 °C 2000000 1999 01 72

- 8110 sy 6. T Magnai Kiiw. APlaskeasn

Rclativa Hamidity: 153t 01X BIEME M0 6. T Masnzm Khiv. AFLskIasng

Rayong 24150, Thaland - .
syong adan The reponed uncerainly of muasurament was based an g standard uneertainty motiplied by o covernga

faclor k=2, providing a lovel of confidonsa of approximalaly 95 %
Procedure uaed: Caibration wete cordutiad vsing In-house cofition Precedure GP-E1T Aceurting 1o dires] nessuresznl
mehod vilh ButtProduet Casbratar X
ULUECT = Unit Under Calibration.

Gendlitlon of this resuit of calibratien

~o0o-
1.Reterenca siandards insluments
Instrument Madel  He Gartificale N, Bt st
13 Mutti-Produet Cadbrator 55004 Gaanmar 22E1670 13 Kay 2623
2 Tris rosul of casibration was msda on tequesiod H e pont Epecitica by cuslomet
ATnz candicalr is vahd oy 15 the iteen cafiledied o0 dsla ana plans of i
2 o tha Inerational Sysiom of Umt mzintaingd ot
ng (NBT)
Cafibratad by 1 Wulchzreepam Wongchulicans  Approved Signatery : LA
issue Date s 42 March 2023 1 ]Prainee Prabpaips

Vﬁmnx:\va: K

L T

v B309672 a 1150477



TECHNOLOGY PROMOTION ASSOCIATION (FHAILAND-IATAN)
CORPONATE SERVICES 3 : EQUIFMENT CALIIRATION AND TRSTING SERVICES
5344 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGROK (0250
TEL. G-2717-23600 FAX. 0:27(9-9184

CertNo.: 23TWIEB
Page: fof 2

Certificate of Testing

Egquipment : DO Moter

Manufactures ; Y5l

reviewrey . (VAT
Moot ¢ 5000118V
Serlal Mo, ¢ 156102786 HEROVED BY W

K

10 No. = RYG_ENQO32 y ’1‘!&'\'35
Recelvad Date : 21 July 2023 L(_:ﬂ. et FHIO =
Yest Date : 24 Juty 2023

Reference : 230707130501

Submitted by: ALS Laborolery Group (Thailand) Co. Lid

Rayong Branch
616110 Moo 5, T.haenom Khu, A.Plunkdaeng,
Rayong 21140, Thailand

Laberaiory Condition @ T (25¢5)*C

Humidity (50200 %

In-house methed @ CP-CHY

by Comparlson Technlgue with Azide Kodification Melhoed

Test Procedurs ;

Tasted by : Walalak Sirthean

N/

Approved by : [
Approved Signalory

| LMalee Butkruea
{v'] Salthlp Meangmai
{ ) Warakom Lesngaglrakul

Issue Dato @ 26 July 2023

1 320211

TECHNOLOGY PROMOTIO! HCTIATIGN TIATLAND-JAPAN)
CORPORATE SERVICES 3 FQUIRNIE
S15 £ £ATTANAR AR BOATYS0T 15 SE AN 1 A%G SEANEFG BANGRE M)
TEL TRIFRC AR M T AN DITERGIG CALIBAATHIN £283

Cert. Ne.: 2310125

Page.: 1 of 2
Certificate of Calibration
Equipment : DO Meter with Sensor
Manufagturer : S
Model : 5000-115V
Serial Ho. ; 18E102796 “
{DHMe. RYG_ENG032
Submlited by : ALS taboratory Group (Thallang) Ce.Lid

Rayong Branch
618710 Moo 5 T. Maenam Khu, A. Pluakdaeng,
Rayang 25149 Thallang

Lecalion @ TPA On Site Calibralion Laboraiory
Recelved Order : 25 July 2023

Calbraled Data © 27 Juty 2023

Amblent Temperalure : (28110 }°C

Relative Humidity : (50+30})%

AC Line Volage © (220 =22}V

Calibrated by : Preecha Hishib

Approved by : ¢£AJ

Aopraved Signatory
{ }Pornthippa Tamayakul
{ }Mateo Butkrupa
{3 Suwit Imjak

Issue Dale ; A1 July 2023

e §lncertaintles are for i confidence: probaliiny of pppracimigely 55%

A 053616

CertHo.: 23TW168
Page.: 20l 2

Conditlon of this result of calibraticn

1. Referance Slandatg nslrumants ©
Thlg cerification is laceable 1 Lhe Inlamational System of Unit through the reference slandards
laborotery ef indusidal Calibration Center, Technology Promotion Assoclation (Thailend-Japan),
fnstruments Serlai Ho, 1D Ha. Cenificate Hy, Due Daie
1) Burette - 1208U10 23061172 22 Mar 2025
2) Bulanco 1125143764 140RC004 22WMED 20 Sep 2023
2 Stendard Material '
Sodium Thiosulfale pentahydrale Marck AM1753316 100.2%
Result = Dissalved Oxygen Meter Adjustmont With Al 100 %

Dissolved Dxygen Prohe No.: 15E100464

Titration Method DO Meter
Standard Deviatien
(Azida #Modification Method) Reading
(mgiL) (mgiL} {mgiL}
B.18 817 0.005%

This report was certified only for tha instrumant we tested 1 Is allowablo to use (o sludy
Iha system officiency. The environmentgl impacl contrel and presant Lo organization it may concamed
Intend to usa for adverlising and referral purpose ls prohibited. This report may net be reproduced
other in fult,withoul writlen approval of Lhe laboratory

-ola-
Sl
a 1172155
Equipment : DG Moter with Sensor Cart. Ho.: 23LM125
Candifon As-Recelved:  Used Hom Page. 2012
Reference ! 730707130502

Procadure Used :-
Colibratlon wara conducted using in-house calibration procedure CP-GT01 ncconding to compatison wilh
Platinum Th { IPRT } Into Temperalure Bath.
The temperature scale used was based on [T5-80.
Conditian of this reault of calibmation
1. Referenca standand strumend:.

Instzument Seriat Mo, Cart. Ho. Traceable Dug Date
1) Digital Thermomalar 2148080 2211285 TRA 21 Oct 2023

2 This cerificate is valld only to the item calibrated on dale and placo of calibrotion
3. This certification Is traceable Lo the Inlemational System of Unll.

Remark; TPA : Technology Promelion Assecialion { Theiand - Japan }
Rasult of Calibration [} without Adjustment
Function ¢ Temperalure measurement.

This instrument was connacted with _temperaturs sensor, SIN.. 1228475367
Callbralion| Immersien Standard uucr Caverage
El Uncoralnt
Palnl Depth | Temperalure |  Reaging B I i T
] Lmm ) e (') [Wh] (=C} L
20.00 100 20.011 18.91 0101 0.15 2.00

UUC™ : Unit Undar Callbration

The reported uncertalnty of measurement was based on & standard uncartainty muiliplied by a
covarage faclor k, providing & jave! of confidence of approximalely 95 %

-aflo.

4

a4 1139515



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-3APAN;
CORPURATE SERVICES X EQEIFSIENT € ALINIATION AND TESTING SERVUER

1 AN B ARG KO TARTISOR 1058 &
LA TATTARARARN ROAT EDT 33 SLANT AN, SUANL VARG EANGKOK 11250 L e
TEE BaX 6 SMaddes CALIDRATSH 243

Cert Mo.: 23THOG2
Page: 1of3

Certificate of Calibration

Equipment o Low Temp Incuhstor

Martrufacturgs ! Remmed

Mode! - PRS0

Gariai No.: VE18 004

10 No. o RYG ENJ18A

Submitted by ; ALS Loberatory Group (Thadand) Co bid.

[Rayong Bronen)
G610 Koo 5 7. Masnam Kha,
A Pluakdaeng, Rayong 21140 Thailand

Location BOD Room

Received Order : 28 May 2023

Calibration Date ; 8 May 2023

Amblent Temperature : {26+ 103Y°C

Retative Humldily : {50:30})%

Calibrated by : Man Pattananongpaiboon

Appravad by ; ‘g‘g mfz

Approved Signalary

{ }Pornthippa Tameyakul
{ ) Moles Hulkruea

{1 Suwit Imja
Issue Date ¢ 7 June 2023
The Uneertalnti

are for 2 conligence prohabifiyy of approvimately &

el 5 L ol

A 0054967
Equipment ; Low Temp Incubator Cerl, Mo.: 237TR362
Condition As-Received : Used llam: Poge: 3of3
Relerence : 2305-06880C2
Result of Calibration @+ ()} Withou! Adiusiment
Function of UUC™ ¢ Temporatzre Source
Fresh i setting : Close
Callbratlon] UG upe Temparature Qverail
Potat Scltlng | Reading stability Lniformily Variatlon; Factor
e) (CriiCy (27°C) {Ch ey 3
200 200 20.0 G019 072 0 2
Cailbration T ! fure { *C) Uncertainty
Paint Positicn
53] 1] 2 T 3 T4 T 176 | 7 1 8 [9fefy] t=Cy
200 ] 10547 | 19760 | 19407 | 18520 | 10408 | 20438 | 96112 | 20406 | 20416 | 030

Avorege® © The average of 30 vatues in oach posiion

Temperature stablllty © One-haif 3 the grerlest maximum difference of massured temparature al any ona seasor
Temperature unlformily ; The maximum difference of measured temperateras 8! any sensors and the maasured
temperalure at the refercnce locaton which are observed ol the some time of al &5 clese an observation me as
passdile to datermine the temperatuie patiarn of hemogensity within the chamber rdor steady-state conditions
Cveralt Varlatton : The Diffsrence of the I and mizimym measured lemp et threughiow shsenation.
ULC* 1 Unit Under Caibraton

Mate Tre reporied uncariainty of meatursment wag inchidod stabiily and excluded Lndarmity

Tha reperiec uncentainly of measurement was based on o standard uncedanty multplied by a coverage
faclor k. providng & level of confidence of spproximalely 95

ofo-

211651728

Equipmant L Temp. Incubator Cenl Ho.: Z3THOGE
Candition As-Received :  Used ltem Page. 2of2
Reference ! 23050898002

Procedurs Used :-
Critbration were candusted usng calibration procedure CP-OTO2 acesrding 1o dirset measurement
meathed vith Data Acguisdion which eannesled with Resistance Temperatura Detector { RTD }
The tzmperature stals used was based en IT5-80
Condition of ths rasult of calibration
1. Reference standard Instrumant:-

instrument Mode] Serizt Ho, Can. Ha. Oue Date
1} Datz Azquistion 34372A MYSFOLI7 4 22LMB3 0z JuE 2023

2. This cettificate is valid enly 1o the item cafibrated on date and place of calibration,

3 This cerification is traceable to the Internationat System of Unil
Resultof Calibration = {* ) Without Adjustment
Function of UUGC ¢ Temperalure Source -
Fresh air setting . Clese Enviranmant during calibration
Beglvning Finished
Temp {C} 23 23
.,{ REL Humid. { %) 54 58
2 =] AC Supply ( Vol | 223 222
=3 =)
) 3 i Position : Ret, Std,
“ T 1D No.:
g ) % 16-18RTD-01
. IR 2 1B-18RTD-02
/Zfﬁ:;j:g,‘,ﬂ s / 3 10-18RTD-03
e 4 18-18RTD-D4
e 5 1B-18RTD-03
G 16-18RTD1G
7 12-18RTD-D7
Prabe Installatian Details ¢ Dlmension of Chamber : 8 22-18RTD-03
st 10 em b= 080 m 9 frely | 18-18RTDDD
b= W em W 10 m
[ hl:d tm H= 12 m
Capatity = LICE I

L2

a 1165130

&% pKSH

Certificate of Calibration

EECTELTRATEN
Pt
Equipmant SPECTROFHOTOMETER Cerlificate Mo COG230441
ModeT: DR&000 Isaued Dale: 19 Seplembar 2023
Senal No. {or ID.): 1627045 (RYG_EN0OQ3T) Job Mo WO-000053482
Manulacturer, HAGH Paga: Tofd
Conditioty In Condition
Cuglomer; ALS Latoratory Group (Thalland} Co. Ltd. (Rayeng Branch)

E16/10 Moo 5 T.Maenam Khu,
APluakdagng, Rayong 23140, Thalland.

Emvironment, Condition; Temparature 228 C % 0.2 APFRIVED BY
Humidity £33 HRH H 1. SRH
HEXT CAL, DATE
Crtratlon Placa: ALS Laboratery Group (Thafland} Co. Ltg. (Reyong Branch) (Wet Chomistry)

616/10 Moo 5 T.Maenam Ithy,
A.Pluakdzeng, Rayong 25140, Thailand.

Cafbrelon By: Mr.Nattapat Rungnieang

Colibration Data: 18 Seplember 2043

Tha Mzthed vzed: th houzo method, CAL-WI-24, base on ASTAL E 27508 and ASTM E 38704

Tracaabifly: This carlificats Is traceabla to the CRM maiatzined by Nationa! Insliuls of Standards and

‘Fechnolagy (NIST) brough Stama Selenlific Limited,
The siendand for Waevelengin Cartifice!s N, 111583 and 111584
Tha sianderd for Photomatric Cerlificate Mo, 0114684 pnsf 111588
Tha stendard for Stray kgt Cedificate No. 111585 and 191585
Tha slandsrd for Specind resvition Certificate No. 111587

S B

ik Nalizpal Rungruezng) {BAr Niimun Sriaawan}
Person in chamge Authedzed signstory

Tra comifznn b eusd e Unka o Messurainent ernoading 1o e imernzbong Byatem of Usiy (57, 2 pouidss badassEily of mungormmas b immmatonel o
vt standand o wiher rozopized ratons! Rl ldoratdes

The Puasiransat tzerisinty staled B he mxpended priperizinly which I ctaaned fem T Beedan ueceriainy mutiped by b covarau fester (i) la
peoctin 8 frvel of . 3% ki 1 Gt o Exrmnclon of Unoenainyy b Messwsment (G,

Thaas raks sy be cstled by doviations fram ppeeified condiions. The reaulls roits cody 1 e Hions eslyd, c2Fornied o sampted, The repod s2ied nt be
reprichized encapd bn bl wRhoe approvat of DASH Teekiotgy Limlod,

PR BN s b e dpirrant Tt B3RO
2230 St s, bttt Prucberces, Hanghad 13283
= Ls sheh 2 d

ing Growin - inAtlz and Boyond. CALFRECDRTE 17 Gap 2037



DKEH

Cenifizato No.. CO8230441 Pege Zof 3
Calibration Resuils;
Wihoud Adjustmont
Wavelangth Accurecy (am), The apectral bandwidth of S o1 2 pm and UUC &12 hm
Glanderd Wavalangth Unit Under Callaration Corraction Uncariaimty
410.584 4183 o 013
536.06 536.6 Q.00 0.18
637.28 638.3 .32 0.13
74848 87 -0.22 013
£07.83 a07.4 437 0.13
Photomalric Accurecy (Absorbancs)
Wavstangth Sinndard ebrorbance Unl Unglar Calthration Conection Unesnizinty
0.0000 0.000 0.0000 . 0.0045
0.2050 0289 0.0040 0.0D45
420 nm
05168 0519 -0.0022 0.0045
10280 1028 0.0008 0.0045
0.0000 0.000 0.0000 0.0M45
0.2867 0.283 0.0037 0.0045
440 am
05073 0.509 -0.0047 0.0045
1.0083 1.007 0.0012 0.0045
0.0000 0.000 0.00040 00045
0.2518 0350 00018 0.0045
ABS nm
0.4595 0482 00025 00045
09334 0.833 0.0004 C.0045
0.0000 0.000 0,6000 Q.05
0.2401 0.245 a.0011 0.0045
548.1 nm
0.4652 QAEE -0.0008 0.0045
0.8468 0848 n.coog 00045
0.0600 0.000 0.0000 0,0048
0.2504 0.259 0.0004 0.0045
580 nm
0.5040 0.E05 000103 0.0045
1.0032 1002 0.0042 0005
0.0000 0.000 £.0000 0.0045
0.2579 0.257 o008 00045
&35 nm
04971 0497 0.0001 ©.0045
0.9720 0.671 00010 0.0045
1l e el e
3! Tacsoningy Liecud

2B cumtmimnn sl m o 16520
Burriomed Ruad, Berpriak, Praukhanang, Bangok 16230
Espevatl s

Belivering Growth - In Asla and Beyond,

GAL-FILCO8-15: 12 Sep 2022

Jumsaadauinirlosindeianaon

rufilunu: WO-00005382

wiawrdosBn: SPECTROPHOTOMETER Ju: DRE0OO wnuanatas 1627045

RYEiL () DL ()
1B Sap 2023 Tunrnnda t8 Sep 2023 pUralTi ]
Undi } andnk dng | lnnd

Goneral
=] ] 1. mowmiysnato: @ [
@ a 2, wywrsem ( SosTARems, mutheonindae) [ [=]
@2 0 3. et e - 1l wntos (OR-ON Swicth) B 0
@ | o 4. sluo (ayped) @ s]
= fm] 5. wnax (Display, Scresn Conlrasl) ] [m]

Speciuphatomsisr
(=] [} 6. wwiilivh (Battery Beckup) »= 2.5VDC ] [m]
[m) [} 7. #mupufionmmunaiu (Wavekength Control) [m] =)
| O 8. avuAdu (Wavelength Check) = a .
7] ] 9. unarhufiang (UV < 3,000 hour) 7] ] 2.2 Hours
7] 5] 10, wnsntullsars (Vislble < 5,000 bowr = 1 741.5 Hours
v = 1. tasinuainivot (Carousel Moduls) @ ]

DH Molor ted Conductilly Maler
0 ju] 12, dnTnsn { Electrode and Connsclion Cabla ) ] ]
fm} [m] 13, wAudssawiv Eleciode (Level KCI) ] ]
a [m] 14, dhirfudase Etoctrode (Dust Protection Hood) ] =]
o o 15, fubidiaTvas (Stand) ) a

Thbkfnetar
[m] [m] 16, Fnrnsubdaga (No Sampla) =) 0
o] o 17, acAunviADstauRu (+= 2.5 T 3.0) = =

Autormatic trator
u} [m] 18, fmn Pislon Buretips ) =)
[} =] 19.  Funclion Rinslag and Doslng [} Jui]
o fu] 20, srurofweusegUnLsnon o) o

hubadouunla :  *858,1nm=656.1nm
*488,0nm=485,5nm
Mr,Natlnpat Rungrusang
Sarvice Engineer

Vil futnma ntalat 4+
R et (28
w4 L O ST—

Oefivertng Growdh - fn Aslz and Bayond

CALFRAIT05: 20 Jul 2022

DKSH

Certificale No.: CO6230441 Paga 3of 3
Calibration Resulta:
Withoul Adjustment
Photometric Azeuracy (Absorbance)
W o Blandard shaorb UnH Undar b Comoclk Uncartalnty
0.0000 0.000 0.0000 0.0080
235 nm
0.735% 8,737 -0,0015 0,0080
0.0000 0.000 0.0000 0.0080
257 nm
0.8514 0.857 0.0004 0.0030
0.0000 0.008 0.0000 04080
313nm
0.2664 [ d:l] -0.0036 0.0020
0.0000 0.000 00000 0.0080
350 nm
0.6374 0837 0.0004 . 0.0080
Stray light *

Samisnd; ai-oft UUC: Wavsiength {(nm) ULIC; Tranzmieelon {%T) Ahsorbance { A)
20952 +10,11 om 2508 13 1.886
30142 4L 511 nm 3914 1.3 1.886

Spectral Reschilon *
Neminal Gensanlraticn 0.02 % wy Posk Trowgh Ratlo SBW

Standard Yavelenglh {sm ) 265.68 286,69 133 200

uuc: Wavalength {nm} 268.2 2661

Sid Absarbance { A) 0.4568 0.2780
Absotbance (A) 2412 0.300

* Calibrelion Merked " Net TIS| Accredited In 1his Corlificals have baen included for camplatonpss,

Tha End of Cortificata
St sl 2
Doz acaceicgy Lawt
TSI R frnn st mprmeen K340
gt Prisharprg, o 103
e ae Viehen w2

Delivering Grawth - in Asla and Beyond. CAL-FM.CO5-15 42 Sop 2022

RYG_ENQDD2
Sartorl Thailand) Co., Ltd.
SR A ey Rt O SARTIRILS
Tel, gk 2643 83016, o-mail. yeticd Bailr a5 COM : —"‘”’""“"‘r,.\r B ‘i
NG 17025 ppviEw ey RS
CALIBRATICH 425 o /}.‘5/'
s APEROVEDBY LT
=2 of Calibration
of HEXT OAL 0458 oosfas

Model Number  M$E2245-100-0U Cerlificale No.: 23BE10112 .
Description : 3 . . Issued Date . Friday, March 03, 2023 |
Seria! Number . 0026207038 Reference No. - 204833

1D Ho. RYG_EHOO0Z

Manufaciurer Sarterius Pagn No. 1062

ALS Laboratory Group (Thaitand) Co Lid {Reyong Branch}
§16/0 Moo § T.Maenam Khy, A Plvak Deeng, Rayong 21140, Thailand

Cuslomer Namo

Calibrated Place . ALS Labaratory Group (Thafland) Co., Ltd. (Balance Reom)

§16710 Moo 5 TMasnam K, A Pluakdaeng, Rayorg 2140, Tharand

Calibrated By
Calitration Date

Hr Chonchat Inthana
Wednesday, March 01, 2023

Calibralion
Procedure No.

Using in-house caliblotion protedure pumbar [(WI0G3)
Based on UKAS LAR 14 2018

Tris calibration was cenducted by

Melrofogicel dale . Ambienls Conditions

Capacity 220 g Readability 00001 g Temperakwe - 236°%C * 50°C
Humidity BUCHRH  t 100%RH

Roasons for cohbration Prassure - E -

[JHewInsnanaten [ SewiorRepawen (B Aocabibratiand Mameenonce Equipment Condition- ElGedOmeate L] fa

Measurement Method UKAS Publication Ref :Lab 14

The inty Staled 15 the died L Indy which is obtained !mm lm;- smndani uitcenainty multpled by i
coverage factor (k=2) ko provide & lavetof of apps y §6% Itis with Ihe Guxit: 1o
Exprassion of Uncertainy in b (GUM} The :en ficate e traceabiiy to Natonal g5 which

rding 1o the | Standard System of Units {$1). Repert of Taleranze came form Lst of

restise the unit of
Sanorius Metro'ogical Specifications

Traceability:

Model Number Dascriplion Traceability Cetificale No. Due Date
YOS011-522-00  Sarterivs woight set 1mg - 60609 B2 YO5011-522-00 SPC.RT C02212665 14-50p-2023
MHB-3825D HumldityBacmetenTemp Luvon MHB-2825D  OKSH C19220444 5-S0p-2023

This certificate ealate and apply this equipmant enly
This conficata may nat be repreducad other than @ All axsont with N
the priss written approval of the Verifcauon Qparatien Divislon
Sartafius [Thailand) Co , Ltd

S0P FRA XY 03 February 2022



Sartorius (Thailand) Go., Ltd.
122 Riér § Road, Huaylaesng, Hulyhaing, Jenghoh 14310
Trb 48 3543 B3515 Faa 08 20425307, e-mas rorvice & fun oo

SATIRILS

.
-

of Calibration
Model Numbsr - MSE2245-100.DU Cerficate No @ 238Ci01%2
Desengtian Anatytics! Balance Issued Date Friday, March 03, 2023
Seriaf Numbar - 9028207038 Referonce Mo, @ 204833
IDHo . RYG, EN0002
Manulaciurer Sarfarius Pags No of2

Calibration Results : Without Adjustment

Repeatability Eccentricity {Off-center loading efror}
The reprecaniy it the B4 o £ weighi o ciapisy 2 cBecattr Faaden] enor 8 yisiCsd by s CR8eacs Detwwzn 0
urdor oo tzst Az e eame Rad Wit & mirasLres g5 5 pleaed a3 0 10 KA J 0. T ar 14 v dpatiy pladed in tha
VECEalTey on toe woizhing £an o tha EEme iannr Tho Bansend Coatan B uses iy riadin o 158 W Sor) andd betwean of faenr af tanal
evprocs mpraduniy quanhisivels T o Dt GING, 76D
Nominal Value - (Low Load) 20.4400 Nominal value - 100 a

20 b} Tolerance 0.0504 g
Tolerance

Gopal g D _ Diffgrence
1

Rominal Vialug : (High Lead) 2

00 ¢ 3.
Tolerance 4 3

00001 g § 9,4002
6 . -
Standard Deviation
Linearity
The bnearty 2lon £atag Bnvarsy amor DESCESE IS Cocitton of e ¢k <ot fa ragticg Brear gipe
Tolerance 0.0002 g
Nomina? Valua Conventional Mass Velue Dieplayed Valus Deviation | Ungerianty

e @
.66

100, 9005 BTN =T
206, 0083 FEG.Q000
£nd of freport
SOF FH4 33 03 February 2022
Egulpment ; Hol Air Oven Cort. Mo 22TMIG517
Condition As-Recelved ;  Used Hem Page! Z2ol3
Reference : 2210-03760C-2

Procedura Uged

Calibration were conducted using calibration procedure CP-QTO2 according 1o direct measurement
methad with Data Acquisition which cted with Res: T sre: Dedectar { RTD ) and
Trermocouple Type T

The teroperalure scale Usod was based on ITS-90
Cenditlon of thig result of catibration
1 Refarence stondard instrument:-

lnsteumant Modal Serial Ho, Gern. Ho. Due Date
1} Data Acqulsition J48T2A MY400223932 22LMET 23 Jul 2023

2 This cerificate is valid cnly to the lom cakbraled on dale and place of calibraticn
3 This cedification is fraceable to the internaticnat System of Uit

Result of Callbration :- { ") Without Adiustment
Funclion of UUCT : Tempaeraiure Sourcy
Fresh air selting : Clcse

it during calibration
Beglnning Flnished

Temp. { "G} 25 25
REL Mumid. [ %) 54 £9
AC Sugply { Voll ) 223 225

Ref, Sid. 12 He: @
Calibratlen Point

Position:| (180)°C | (t04}°C
1 Z1-15TC01 | 2046RIDG1

2 21167062 | 20-16RTD-02

) 3 F1IBTCO | 20-4ERTE-03

Proba Instatlatian Details « Dimension of Chamber : % 24.16TC-04 § Z0-10RTD-04
s 50 em O = 040 m 5 ZEAGTC-D5 | 234GRTD-0G
3e B3 em we 056 m 8 2TAETCLS | 20-16RTD-0S
e B0 cm H= 048 m H 2t46TC-D7 | 20-16RTO-07
Capasity = 011 8 21467C-09 | 22-16RTD-05

o} | 2IETC00 | 221809

Wk, .

41132468

RYG_ENOD10

TECHNOLOGY FROMOTION ASSOCIATION (TIIAILAND-JAPAN)

COURPORATE SERVICES 2 LOUIPMLENT CALIBRATIGN AND TESTING SEVCES

L PATTANARATIN RUAG S04 £, 5L ANLUANT SUANLUANS BANGRO)
TEL 027 BT EAN N RNE A

Cer. No.; 22TM1517
Paga: 102

Certificate of Calibration

Equlprment : Hgl Air Quen

Manutacturer : Memmen revierey .. Tiaotl

Model : UFE 580 AFFROVED BY j}J/jﬁ’/‘

Borial He. : GH11.1572 HEXT CAL. DATE éﬂ!ﬂt{u 5'1[":

10 Key, RYG_ENGO10

Submilted by : ALS Laberatary Group {Thailand) Co.Lid. (Rayong Branch}

G18M0 Meo 3 7. Masnam Kho,
A, Pluakdacng,
Rayong 21140 Thaitand

Location : Oven Room

Recelved Ordar: 20 Oclobor 2022

Calihration Date : 20 October 2022

Amblent Temperature : {26+ 10)°C

Relatlve Humidity ¢ (50£30)%

Calibrated by ; Man Pallanapongpaiboon
Approved by %‘ﬂll- .

Approved Signatory
{ ,} Pormthippe Tameyakul
(/) Malen Bulkeues
() Suwit imjoi

Issue Date ; 2 November 2022

Te Uneertainthg are for a confid

A 0046908

Equipmant ; Het Air Oven Corl. Ho.: 22TM1517
Condllion As-Received @ Used Hem Pags: 3af3
Rafarance : 2210-037¢0C-2
Result of Callbratian :- {* 3 Without Adiustmont
Funclign of ULIC* ;. Tamperatste Soursa
Frash alr setting ¢ Cloze
Calibratlon | UC* yue Temparature Temparature Cveralt Coverage
N Unieorainty.
Point Setting | Resding atabitity unlformity Vatiation Facler
('c) (c e} {(+7C) {°C} 1) (£Ch K
Wil 1040 104.0 2076 0.52 Qg0 $i42 2
180.0 1800 1800 Q.13 0.03 1.2 11 2
Calluration Measured Temperature { *C )
Pelnl Pasillon
(C} b F 3 i 5 z 7 ] 3 (ref)
1040 103708 | 103734 1 103723 | 103.600 1 104.215 | 104 131 | 104132 | 103,240 | 103 747
1800 170723 | 179388 | 179430 | 179480 | 1603571 | 180.114 | 180131 | 180.243 | 70605

Average® © The overage of 30 values in cach position,

Temperature slability : One:hall of the greatzst maximum difference of measured temperatute af any ons sense
Temperature uniformolly @ The maxmum of & Lamp: al any zanegrs and the measured
{zmparalurs at the reference location which are absenved ot the same fima of &1 A5 tese an ohservalion lime as
possible to determing the temperature pattarn or homagenelly within the chamber under sleady-state conditicns
Overall Variatlon : The Difference of the maximum and minimum measured tampsratures throughaut ebservation
uuct @ Unit Under Caiibraticn

Hote  The reporied uncertainty of measurerment was incilded stability and exeluded uniformity

The repertsd uncarainty of measurement was based en a standard unzetanty muliphed by a coverage
facler k providiag a tovel of confidence of approximately 85 %

00y

Ty,

21132465



RYG_ENOO06

TECHNOLLKIY PROMOTICRN ARSOCIATHON (TITATLAND-JA AN}
CORPURATF SERVICES 5: EQUIFMENT CALIBRATION ARE TESTING SERY{CES
SALIPATTANARARN ROATISOH 15 SUANLUANG SUANLUANG BARGROK 1635

TEL DITUT NG 7T TAN e CAUARATEY te2d

Corl. No.: 22Th1492
Page: 1of2

Certificate of Calibration

Equlpmaent ; Hol Alr Oven

Manufacturers : Mammarl REVIEWEY . mv\hu/ P
Model : UM 400 AFFROVED BY j""‘j::'/

Sorlal Ho. : 1b495.0859 VET CAL DATE P‘ﬁjfﬂ.‘f!ﬁ"‘.

1D Mo, ; RYG_ENIOOG

Submitted by : ALS Laboralory Group (Thailandg) Ce. Lid. (Reyong Branch}

81610 Moo 5, T. Maenam Khy,
A Pluakdaeng,
Rayong 21140, Thaitand

Location : Ovon Reom

Recolved Order ; 20 Oclober 2022
Callbratlon Dato : 20 Oclaber 2022
Amblent Temperature : {26210 )°C

Ralative Humidity : (S0£3Q)%
Calibrated by : Preacha Hiahlb

Approvad by :

Appraved Sipnalory
{ ) Pornitippa Tamayakul

/1 Makee Butkruce

{ ) Suwit Imal

Issue Date : 2 November 2022

The Uneertninties are for o conlidence probahility of approximately 95%

T ncensd
Approatnaihe
A 0046985
Equipment : Ho! Air Oven Cerl. No.: 22TM1482
Condltion As-Recelvad | Used hem Pogo! 3ol 3
Relfarence : 2210-D3760C-1

Apzult of Calibration - { "} without Adjusiment
Funetfen of UUC*:  Temparalure Sourco

Fresh zir setting : Cioso

Callbratien]  UUCT wucr Tempeoralure Temparature Qverall Covorpge
Paoint Sellng | Reading stabliity unifarmity Variation Factor
ig) (cy {°C) {£'C}h 1) {€6) | 4G} L]
oo 700 700 0.078 AT .77 0.42 2

Catibratlon Measurad Tomporature [ *C )
Falal Fositlon
e 1+ [ 2 3 T4 7 s 1 & _ | 1 | & |9l
700 70462 | 69805 | 700G | 70177 | JOBEs | 70039 | 70686 | 70149 | 70028

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

Temporature steblllty ; One-half of Ing grentes! maximum difference of measured temperature ot any one senso
Temperalure unlformity : The maximam dilference of measured lompaeraluras at any seneers and the maasuted
temperaturs at ihe raforence jocation which are obsarved 1 the same Ume or al as ¢lose an obsorvalion timo af
possitle fo determing the I fre pattern of within lha chambar under steady-state conditions
Qverall Varation ; The Blference of the maximum and minimum measired lemperaturas throughout ciservatior
YiC* @ Unit Under Catibration

Note  The repored uncertalnty of measurement was incluted stability and excluted unlformity

The reported uncerlalinly of measuremant was based on a standard uncerlainty meltiplied by o coverage
Ieclor &, providing b level of confidence of sppraximalely 85 %

-000-

gk

214132472

Equipmant : Haot Afir Dvan Cerl. Ho.r 22TM1402
Condition As-Received :  Used lem Page: 20of3
Refarence ; 2210-02760C-1

Procodure Used -
Calibration wore conducted using calibralion procedure CP-0TO02 acsording lo dirgct maasurement
mathed with Dotn Acquisition which connecled with Resislance Temperatuta Detector { RTD )
The temparaluro scale uscd was based on ITS-G0.
Condition of this zesult of callbration
1. Reference slandard instrument:-

Instrument Mode] Serlal No, Can, No, Dun Cate
1 3 Dale Acqulslion HETON MY44035217 21LM30 23 Dee 2022
2. This certificate 15 valid enly Lo tho item cotitrated on date and place of calivration
3. This ification is bie 10 the | d System of Unit

Result of Callbration z- ("} Without Adjustment
Function of UUC* Temperatyrg Source

Fresh air selting ; Close Environment during calibration
Beglnning Finished
ﬁ . Temp. (°C ) 28 29
REL.Humfd. { % ) 43 47
5 .,5 AG Supply { Vol ) 720 221
3 e
| The
g k] Position ¢ Ref, 6td,
7 asen ¢ D Hos
WE e JHE - e 1 18-10RTD-01
" 2 18.10RTO 02
v 3 18-10RTDO2
Probe insleliation Detalis : Dimensian of Charnber : 4 18-10RTD-03
es 50 om D= 0 o 5 10-10RTD-05
bz 50 om we 040 m G 1B-10RTD-06
c= 50 «cm H= 0.40 m 7 18-1QRTPR-0Y
Copacity= GOS8 mr 8 18-10RTD-08
Q {rol) 18-J0RTC-09

Mol -

#1132473

RYG_EN00&1

TRECHNOLGGY PROMOTION ASSGCIATION {THATLANIRJAPANY

CURPERATE SERLICEN & EQUEPME ST CA{IBRATION ASITESTING SERVIC LS
“ W BN S AN S
ALETPATT A% AR AKS KUAL 90515 88 AN EANG SUART L ANGIHANGROR HiTth Heh
THE LTI HRLITORAN UITTROIR AT 44

Cerl. Ho.: 22TM1491
Page: 10f2

Certificate of Calibration

Equipment : Water Balh

Manufscturer ¢ Memmant aevizw gy The "{i .

Model : WHB2Z A7 PROVED BY Tﬁsz’/

Sarial Ho, ¢ 1513 0648 HEXT CAL. DATE ??“lf’f'i"?‘t .

1D Mo.: RYG_ENDOG1

Subrmilled by ¢ ALS Laboratory Group {Thaitand) Co..Lid {Rayong Branch)

B16/10 Moo 5, T Maenam Khu,
A, Pluakdseng,
Rayong 21140, Thailend

Loeation | Wet Chemistry Lab

20 October 2022
20 Qctober 2022

Recolved Qrdor
Caltbration Date :

Amblent Temperature . {26 +103°C
Relative Humidity : (50230}3%
Calibrated by : Preecha Hiahib

Approved by : Wlut

Aopraved Signatory

{ ) Permthippa Tameyakul
{4 ) Malce Bulkruea
{ ) Suwit Im]ay

fssup Date : 2 Novembet 2022

“The Unevrluinties ure fora Iy 95 %%

This gritfeses

St els

it &l

A 0046306



Equipment Water Bath Cerl. No.; 22TM 1491
Condition As-Received :  Usoad llem Page: 2ol 3
Reforence ! 2210-03760C-4

Proceduro Used :-

Calibraticn were conduciad using in-house calibration procedura CP-OT04 according la direc!
measuremant method with Dals Acguisitian which connected with Indusiriat Plalinum Resistance
Thermometer { iPRT ).

The temparature scale used was based on IT5-30.
Conditlod ol this result of eallbration
1 Referonica standard instrument:-

Instrumant Made! Serlal Ho, Corl. Ha. Dye Oate
1 ¥ Data Acguisition 349704 HY44035247 2LM30 23 Deg 2022

2 This codifeate s valid only to the item calibrated on date and ptaca of calibration.
3. Thiz cerification is racesbls 10 the [slernational System of Unit
Resttt of Cabbratlon @- (*) Wihou! Adjusiment

Function of DUC* = TFermperalure Seurcs
E. I AC Voltage Sugply
: : : (°C) {%RH ) { Vel
Beginning of Callbration 24 53 222
Finlshed of Calibration 24 50 221
Tal, 51,
FPositon ¢ SN
- 1 N3TP300720
P z N37P300727
3=l 3 NITRI00TZ8
e 4 HATP30072
5(a ) NI?P200730

From

el .

41132471

TECHNOLOGY PROVOTION ASSOCLATION (THAILAXD-JAPANY
CURPOIMTE SERVICES 3 EQUIPMENT CALIBRATION ANMD TEX NG RERVICES
33 PATEANARARM ROA SO0 TR SUART HANG SUANEUARKG. BANGROK 19250
TEE AR2TELAM I FAX D2Ti544R4

i
WGZAERRITII
CaLIEEA G oE

Certificate of Calibration Contificato to. : 231435
Page: 12

Equipment; Digital Thentarstar
Maratscluter: Tonto This cerblicate mey N3 be ceprodused ¢lbes 1han o ful,

except wilh the prisr written spproval o the brag of
Model 08 Cerpoeate Servitas 3 Equipment Catibrition and Testng Services
Serial Ha,; BITIHIH
10 N2 RYG F50570

Cendition As-Recelved: Urad ttam

Reeelved Dale: 24 Bearch 2023
Cakbration Date: =2 Aprit 2023
1o T8 Apri G023
Refercnee: 2352-0887DEC Submitted by:  ALS Laborlory Gooap {Thisiandj Co Ltg Hayorg Bronth
Ambient Temperatare: ¢ 25 2 33 °C
T 81610 Moo 5, T Maaram Khu, A Phakgscng

Ralative Humidity: u 1140, T 4
37000 , Thaiian

Procedure used Calibalion were condutiad usiyg aebouss tabbration protagure GPTO1 pecording th comparinnn win
Istugtriat Platioum Resstancs Thormameler [{PRTEine Buid B4in temparitore sorirshor
ured wag bagod on [T5.80

Gongition of this rexult ol salikeallen

¢ Releonsa standads instumants
tnstrument Moo Sortal Mo, rnllicats No. Dua Date
11 fiack Stzch Theancmatar 1560 221646 23 May $023
2} PRT Scanner Moduin 22 3 May 2073
3y imduziesl FRY Probs 562TA GG 23 May 2073
2 Tha cenifoata 5 vakd only 10 e fem cobbeatag oo date and place of 62
F Tiun Corst m s Fraceab 12 1he ket gt Syoim of Unk maint
Haatongs e o Metrelogy Tladmeg (HRAT)

gl

LFPROVED BY \‘S«TJ 5

-
(G

HENT G, BATE

| —— e

o
Caltbrated by Sitranan Pogmai Approved Slgnatory
iszun Date | 20 Apri 3023 tjPhainen Pratp

i {Ghsicnaaan Krungs

i

top Larphian

B 1313122

Equipment : Water Bath Cerl. Mo.: 22TRI14D4
Condition Az-Recafved 1 Used liem Page: 3ol 3
Neferonce @ 22100376004
Result of Calibration :»  {*) Without Adjustment
Punclion of UUG" : Temperature Source
Calibration uuce uuce Average® Slandard Reading { ‘C )
point Setting Reading Position
3 (e (3] LI S TR I T AT AT
850 250 85.0 B4.627 | B4563 | 84626 | B4S516 |  84.580
Catibration | ) irarmity | Stablity |Uncortainty] CO¥2ra9e
polnt Factor
(c) £c) (£°C) (€3] X
&350 %12 0.00% 018 2

Average® : The average of 30 valwes in each position,

Uniformity ! The maximum diflerence of megsured lemperalures at ary sensars and the measured temperalure
at the reference lotalion which are observed al the sama fime or al as closs an ohservalion tims a: possible
o deterring the temperature pattem or homagenaeity within the chambar under sleady-stala congiticns
Stability : Onehalf of the grealest maximum di¥ference of measured temperature at any one probe

WUC* : Uni Usder Calibration

bote : The reported uncerainty of measurement was incluced stability and excluded uniformity

The reporied uncerainty of measurement was based on a standand ungartainly multiplied by a
cevgrage factor k. providing a leve) of canfidence of approximalely 85 %.

-oly-

Tl .

#1132470

Result of Callbration:: Withoul Adjtrstmont
Function: Tempetatire measuremeny
Dimension of probe Dismeler 3 mm, Length 55 mm Sheath material - Slainkess Steal

Immersion Standerd uuc* Ungerainty
Depth Temperature  Reading Error of Measuzement
{mm} c) () (C} {(#C)

ip 2650004 260 -0 0034 9132
50 3006018 3048 -0.0018 a2
50 40 0057 401 00843 412

uuet - Unit Undor Calibration
The reparted uncerainty of mueasurement was bused on slandard cerainty nwlliplied
by & covetage factor & = 2, praviding & lowvel of confadencs of approximataly 83%h

~olo.

-

a 1158018
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