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Calibrated Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Next Cal
Date (Months)
Stack Carbon Monoxide Console Control Unit BKK_FS0468 10-Jul-24 10-Jan-25 6
Stack Carbon Monoxide Pitot Tube BKK_FS0473 10-Jul-24 10-Jan-25 6
Stack Carbon Monoxide Flue gas Analyzer RYG_FS0465 22-Feb-24 21-Feb-25 12
Stack Carbon Monoxide CO Analyzer RYG_EN0034 13-Dec-23 13-Dec-24 12
Stack Oxides of Nitrogen Console Control Unit BKK_FS0468 10-Jul-24 10-Jan-25 6
Stack Oxides of Nitrogen Pitot Tube BKK_FS0473 10-Jul-24 10-Jan-25 6
Stack Oxides of Nitrogen Flue gas Analyzer RYG_FS0465 22-Feb-24 21-Feb-25 12
Stack Oxides of Nitrogen Vacuum Gauge BKK_FS0479 20-Aug-24 20-Feb-26 18
Stack Oxides of Nitrogen SPECTROPHOTOMETER RYG_EN0037 18-Sep-23 18-Mar-25 18
Stack Total Suspended Particulate Console Control Unit BKK_FS0468 10-Jul-24 10-Jan-25 6
Stack Total Suspended Particulate Pitot Tube BKK_FS0473 10-Jul-24 10-Jan-25 6
Stack Total Suspended Particulate Flue gas Analyzer RYG_FS0465 22-Feb-24 21-Feb-25 12
Stack Total Suspended Particulate Digital Balance RYG_EN0003 22-Feb-24 22-Feb-25 12
Ambient Total Suspended Particulate High Volume RYG_FS0291 = On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS0174 - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_F50396 - = On site Calibration
Ambient Total Suspended Particulate Digital Balance RYG_EN0OOO1 22-Feb-24 22-Feb-25 12
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0453 3-Jul-24 3-Jan-25 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0533 3-Jul-24 3-Jan-25 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0535 3-Jul-24 3-Jan-25 6
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0544 21-Jul-23 21-Jan-25 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_F50143 20-Aug-24 20-Feb-26 18
Ambient Wind Speed / Wind Direction Wwind Speed / Wind Direction BKK_FS0141 20-Aug-24 20-Feb-26 18
Noise Leq 24 hrs Sound Calibrator RYG_FS0496 26-Jan-24 25-Jan-25 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0301 12-Jan-24 11-Jan-25 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0029 11-Jul-24 11-Jul-25 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0030 25-Jan-24 24-Jan-25 12
Noise Leq 8 hrs Sound Calibrator RYG_FS0213 28-Feb-24 27-Feb-25 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0384 19-Oct-23 19-Oct-24 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0386 19-Oct-23 19-Oct-24 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0389 5-Jan-24 4-Jan-25 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0432 22-Feb-24 21-Feb-25 12
Noise Leq 8 hrs Sound Calibrator RYG_FS0213 28-Feb-24 27-Feb-25 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0029 11-Jul-24 11-Jul-25 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0031 30-Aug-24 30-Aug-25 12
Noise Leq 8 hrs Sound Level Meter RYG_F50304 30-Aug-24 30-Aug-25 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0381 9-Oct-24 9-Oct-25 12
Workplace  |Total Dust Field Rotameter RYG_FS0197 1-Jul-24 1-Oct-24 3
Workplace  |Total Dust DRYCAL FLOWMETER BKK_FS1346 29-Jan-24 28-Jan-25 12
Workplace  |Total Dust Digital Balance RYG_EN0OOO4 22-Feb-24 22-Feb-25 12
Workplace  |Styrene Field Rotameter RYG_FS0655 2-Jul-24 2-Oct-24 3
Workplace Styrene DRYCAL FLOWMETER BKK_FS1346 29-Jan-24 28-Jan-25 12
Workplace  [Styrene GC-MSD BKK_EN0410 10-May-24 10-Nov-25 18
Workplace  |Total Hydrocarbon Total Hydrocarbon Analyzer RYG_EN0038 25-Jul-24 25-Jul-25 12
Rayong Lab  |Cyanide SPECTROPHOTOMETER RYG_EN0037 18-Sep-23 18-Mar-25 18
Rayong Lab  [Formaldehyde SPECTROPHOTOMETER RYG_EN0037 18-Sep-23 18-Mar-25 18
Rayong Lab  |Phenols compounds SPECTROPHOTOMETER RYG_EN0037 18-Sep-23 18-Mar-25 18
Rayong Lab  [pH at 25 °c pH Meter RYG_ENO152 14-Dec-23 14-Jun-25 18
Rayong Lab  [Calcium Hardness Chamber (Cold Room) RYG_EN0184 11-Jun-24 11-Dec-25 18
Rayong Lab  |Color (at Original pH) Spectrophotometer RYG_ENQO37 18-Sep-23 18-Mar-25 18
Rayong Lab  |Color (at pH 7.0) Spectrophotometer RYG_EN0037 18-Sep-23 18-Mar-25 18
Rayong Lab  |Sulfide Chamber (Cold Room) RYG_ENO184 11-Jun-24 11-Dec-25 18
Rayong Lab  [BOD DO meter with Sensor RYG_ENG032 24-Jul-23 24-Jan-25 18
Rayong Lab  |BOD Incubator RYG_ENO154 1-Nov-24 1-May-26 18
Rayong Lab  |BOD Burette RYG_ENQ216 24-Sep-24 24-Sep-25 12
Rayong Lab  |COD Spectrophotometer RYG_EN0037 18-Sep-23 18-Mar-25 18
Rayong Lab  |Total Suspended Solids Electronic Balance RYG_EN00Q2 22-Feb-24 22-Feb-25 12
Rayong Lab  |Total Suspended Solids Hot Air Oven RYG_EN0010 21-Mar-24 21-Sep-25 18
Rayong Lab  |Total Dissolved Solids 180°C Electronic Balance RYG_EN0002 22-Feb-24 22-Feb-25 12
Rayong Lab  |Total Dissolved Solids 180°C Hot Air Oven RYG_EN0010 21-Mar-24 21-Sep-25 18
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Calibrated Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Next Cal
Date (Months)
Rayong Lab  |Conductivity Conductivity meter RYG_EN0029 4-Sep-23 4-Mar-25 18
Rayong Lab |Gl & Grease Electronic Balance RYG_EN0002 22-Feb-24 22-Feb-25 12
Rayong Lab  [Cil & Grease Hot Air Oven RYG_EN0213 21-Mar-24 21-Mar-25 12
Rayong Lab  |Oil & Grease Water Bath RYG_EN0061 21-Mar-24 21-Sep-25 18
Rayong Lab  |Temperature pH meter RYG_FS0596 1-Jul-24 1-Jul-25 12
Rayong Lab  |Total Kjeldahl Nitrogen Block Digestion Unit RYG_EN0188 11-Mar-24 11-Sep-25 18
Rayong Lab  |Total Kjeldahl Nitrogen pH Meter RYG_EN0152 14-Dec-23 14-Jun-25 18
Rayong Lab  |Total Petroleum Hydrocarbon  |Electronic Balance RYG_EN0002 22-Feb-24 22-Feb-25 12
Rayong Lab  |Total Petroleum Hydrocarbon  |Hot Air Oven RYG_EN0213 21-Mar-24 21-Mar-25 12
Rayong Lab  |Total Petroleum Hydrocarbon  [Water Bath RYG_ENOO61 21-Mar-24 21-Sep-25 18
Water Lab Organochlorine Pesticide GC MSMS BKK_EN0284 21-Nov-24 21-May-26 18
Water Lab Hexavalent Chromium Spectrophotometer BKK_EN0018 13-Sep-24 13-Sep-25 12
Water Lab Barium ICP-MS BKK_EL0026 12-Dec-23 13-Jun-25 18
Water Lab Barium Hot Block BKK_EL0054 22-Sep-23 22-Mar-25 18
Water Lab  [Barium Chamber (Cooling Room) BKK_ENO0167 6-Dec-23 6-Jun-25 18
Water Lab Lead ICP-MS BKK_ELO026 12-Dec-23 13-Jun-25 18
Water Lab Lead Hot Block BKK_ELO054 22-5ep-23 22-Mar-25 18
Water Lab Lead Chamber (Cooling Room) BKK_ENO167 6-Dec-23 6-Jun-25 18
Water Lab Manganese ICP-MS BKK_EL0026 12-Dec-23 13-Jun-25 18
Water Lab Manganese Hot Block BKK_EL0054 22-Sep-23 22-Mar-25 18
Water Lab Manganese Chamber (Cooling Room) BKK_ENO167 6-Dec-23 6-Jun-25 18
Water Lab Copper ICP-MS BKK_EL0026 12-Dec-23 13-Jun-25 18
Water Lab Copper Hot Block BKK_EL0054 22-Sep-23 22-Mar-25 18
Water Lab Copper Chamber (Cooling Room) BKK_ENO167 6-Dec-23 6-Jun-25 18
Water Lab Nickel ICP-MS BKK_EL0026 12-Dec-23 13-Jun-25 18
Water Lab  [Nickel Hot Block BKK_EL0O054 22-Sep-23 22-Mar-25 18
Water Lab Nickel Chamber (Cooling Room) BKK_ENO167 6-Dec-23 6-Jun-25 18
Water Lab Arsenic ICP-MS BKK_EL0026 12-Dec-23 13-Jun-25 18
Water Lab  [Arsenic Hot Block BKK_EL0054 22-Sep-23 22-Mar-25 18
Water Lab  |Arsenic Chamber (Cooling Room) BKK_ENO167 6-Dec-23 6-Jun-25 18
Water Lab Selenium ICP-MS BKK_EL0026 12-Dec-23 13-Jun-25 18
Water Lab Selenium Hot Block BKK_ELO054 22-Sep-23 22-Mar-25 18
Water Lab  [Selenium Chamber (Cooling Room) BKK_EN0167 6-Dec-23 6-Jun-25 18
Water Lab  |Cadmium ICP-MS BKK_EL0026 12-Dec-23 13-Jun-25 18
Water Lab  [Cadmium Hot Block BKK_EL0054 22-Sep-23 22-Mar-25 18
Water Lab  [Cadmium Chamber (Cooling Room) BKK_EN0167 6-Dec-23 6-Jun-25 18
Water Lab  |Zinc ICP-MS BKK_EL0026 12-Dec-23 13-Jun-25 18
Water Lab  |Zinc Hot Block BKK_EL0054 22-Sep-23 22-Mar-25 18
Water Lab Zinc Chamber (Cooling Room) BKK_ENQ167 6-Dec-23 6-Jun-25 18
Water Lab  |Trivalent Chromium ICP-MS BKK_EL0026 12-Dec-23 13-Jun-25 18
Water Lab  [Trivalent Chromium Hot Block BKK_ELO054 22-Sep-23 22-Mar-25 18
Water Lab Trivalent Chromium Chamber (Cooling Room) BKK_EN0167 6-Dec-23 6-Jun-25 18
Water Lab Mercury Mercury Analyzer BKK_EL0128 6-Dec-24 6-Dec-25 12
Water Lab  |Total Organic carbon TOC Analyzer BKK_EN0066 26-Jun-24 26-Jun-25 12
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a5 25 L ] Paysy 3 0,604 0,602 0601 0,003 0,602
50 50 ] =3 Pavs
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25 25 ° ) Pass
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Type S Pitot Tube Calibration

Date Calibration  10-Jul-24 Due Date 10-Jan-25
Pitot ID BKK_FS0473 Inclinometer ID BKK_FS1131
Pitot SN o Vernier ID RYG_FS0539
Parameter Value Allowable Range Check
al 2.5 -10° < al<+10° OK
a2 14 -10°< 02 <+10° OK
ikl B1 -0.8 5°< B1<45° oK
— i B2 0.4 -5°< P2<+45° oK
————t -
i v 0.3 - -
] 0.2 = =
Z=Atany | 0.005 Z £0.125" OK
. W=Atan® | 0.003 W <0.031" oK
=2 bt 0310 | 0.188"100.375" oK
G A/2Dt 1484 | 1.05< PA/Dts 15 ok
oo A 0.92 2.1DL < A s 3Dt OK

Certify that pitot tube/porbe meets or exceeds all specifications,
crieria and/or applicable design features and is hereby assigned a pitot tube

certification fact of 0.84 . See 40 CFR Pt, 60, App. A,EPA Method 2.

U Theige pra N-ﬂ;-}m —L»r--«v}
Calibratedby: Approved By :
{ Mr. Saksit Phalsanphisut } { Mr.Natthapol Jiengwareewong )
RYG Field Services Scientist (4) RYG Field Services Specialist (1)

FORM NC. F05:124 REVISION NC.=0 ISSUE DATE: 25/12/23
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Certificate No: 6 670124
Date of issue: 22-Feb-24

Instrument description :  Flue Gas Arsher __m-' L. — "p"
Instrument model i Tes W L BY ... A
Control unit gerial no. 1 ‘:
Instrument serial no. @ 2150585 APPROVED BY mom el o,
IDno.orcontrolno,  :  RYG_FSHES L
Manufacturer Testo SE & Co. KGah Y  Dlz)25

. NEYT CAL.BATE L -
Probe deseription . 4 -
Probe model

Customer name ALS LABORATORY GROUP {THANLAND} CC,LTD.

Customer address t 108 40, Rnac, Khwazng Khet Suan Luang,
Bangkox, 10250 Thaiand

Total pages of certificate : 7 Prges

Recelving no. t L240604

Receiving date, : 19Fel2s

Parameter of callbration :  Gas Calibration(Oxygen 2.50,10.04,21,02 7 vov, Carbon Monoxide 80,14,302,1003 pam)

Nilac Oxde 20.01,151.5,322.5 ppr, Sulphu- DicxiZe 50,36,100.8,600.8 pgin}

Probe scrial no.

Conditian of UUC, i Useg
Amblent condition T Allul the Measurment ware cared oul Ui slzuihzed fabotery
Temperalure 123 £5°C
Humiity 1554 15 %RN
Calibration place 2 171121 Sol K 47 Yack 48, Lars, Bangkok 10230
Callbration procedure no.:  Tiis mswrument vas calioraled by conipanson wath Standard gas mixture azcerzing

to calialalon Work Instnuclion 00, WI=CL-26:C

The catlration cextiicale expaded uncenamty of measurement s stated &5 te standard ticerien vy of mesurent
Mt Dy coverage facior k=2, whidt fur 2 norzal Uistriaon COMEspOdS 10 8 O30 troL )" OF approxunately 95,
Tois cemi

WAt 45 ppid only 2 1teR) uncles It ERvirenmiantal congitn.

Trus CabBemde Corrificate may ot b MpXdused other than in Rk CXacst with the permission of the isswng fdoratory.
Carrmhen Cernitates 1vHNoLt SPRTIAC andl Seal nof Valid and The reslls RIS Gy I he HEmS o s sres

Thes Calbraten certitiate ARmnts 81e Lracebibly 2 nalionl Standards, wiich iealie measurerienl accordig (G the
Irternational Syster of Unils (S1)

Date of calibration 1 22-Febe2e

fewemehoih D

Mr. Kwanchan Khamdn ing Mrs. Nongluck Vinngsatiee
Callbration Technican Technical Manager
IVCL09-C Ry B S TH Iosue Daly 2602716

ENTECIH Calibration Certificate /=

R

Certificate No.: G 670124

Standard References {Table 1)

Standard Certificate No, vendor Duc date
Oxygen { 02 ) 2.50 & V! M2/23 Lrde 27 Aug z7
Oxygen ( 02 ) 10,09 ¢4 Vol €G-0153-21 Nimt 16:Nove26
Onyyen (02 ) 2102 % Vul CG-0041-22 Nimt 10-Fen-2/
Carbon menowde ( €O ) 80,14 pormy CG+0010-22 Nt 14:-Feb27
Carben menoside { €2 ) 302 pom 1915123 Linde 16-3un-25
Carben manaxide { CO ) 1003 por 2584/21 Linge 10:8ep-25
Nt Oxde ( NO ) 30,01 ppm 6 0014:23 Nnnt 19.Feli-25
Ninc Oxice (NO ) 151.5 ppm o151/23 Lnge 2an-25
Minc Oxide { NO ) 322.5 ppm 1974123 Unde 1730125
Sulphur Diowde { 02 ) 50,36 pam 2009723 Unde 1720125
Sulphur Dionde { 502 ) 160.8 pom 4507720 Linde 09-hov-21
Sulphur Dasice { 07 } 6098 pare 200%23 Lirde 173u25

Moasured room conditions

Temperature H 227 ‘¢ Humdity : 80,2 9%RH Pressae 10118 mbar

Callbration condltions

Gas Temperature 23 C Flowrate : 600 mi/min Gt pregiure 10140 mitar
Calibratlon Results (Without (Tabie 2)
Paramater of Standard ot eyl Error Vnceriaiery
Values uuc (£3)
07 (+-val) 250 234 006 015
02 (Vo) 10.01 5.2 012 0.20
Q2 (%Vol) 2102 211 [NIE) 030
€0 (opm) 80.14 A 0.55 0
€O (ppim} 302 n b 6.0
€O {ppim) 1003 1003 o 12
NO (ppm) 3Ju.ot 29 -1.00 0.
NO (ppm) 1515 15 05 8.0
NO (ppm) 3225 iz N7 12
502 (ppm) 50,36 52 1649 0.0
502 {pom) 1008 107 12 60
502 {pom) L ) 12 13

Remark : 1 cinolmol = 1 %ol 1 prol/mol = § ppm

End of Report
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sscure Date 2602015

MULT) POINT GALIBRATION REPOR]

[CUSTOMER NAME  ALS Laboratory Group (Thaiend) Co Ld

[EQUIPMENT NAME GO Aralyze-

[MANLFACTURER  Telartyne - ARI IMODE[ T300 SERIALNO 1215

STANDARD GAS CONCENTRAT!ON (PPM) 4512 [CERTIFIED DATE CC745169
ICYLINDER PRESSURE {psig) 503 ICERTIFIED DATE  Mar 10 2021 -
CERTIFIED BY AIRGAS SPECIALTY GASES EXPIRED DATE Mar 10 2029

UALIDRATION RESULTS

CALIBRATION RESULTS
POINT NO
IDEAL (PPAY) 1 ACTUAL CO (PPM) | ERROR CO (PPM) ™ ERROR €O
ZERO el b och
T 1p 1 A DO L] (AR i3
T\,\A 2o
= 2 03 bl i
o e -
= 3 91 24 r |
4 (Y S 2 St |
HEYT CAL DATE
L] i -C 037 ;I
AVERAGE (%) T |l
|
]
e T e T N |
| 9000 s ole = I S i
| 8000 4 y=0,99700x - 1.76485_ 1
| | R? = 0,09983 ¥

| 00 # —— T
00 1000 2000 3000 400.0 5000 600.0 T000 8000 2000 |
Input Cancentrrtion (PPM)

[CALIBRATED BY  aran:

EAGAR R

Aranvsfausnaiurnlefinie o o8 Dodmd ooes

T 368 0uUTAS AN 1B TUNINYY ATy YaNA 0900 TreAMY C-OS15-00C TnTRts 0-2515-€008 C-Mad b et co
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE :  VACUUM GAUGE | CEVIER 87 .....iﬂmf"".'
MANUFACTURER : DWYER

MODEL / TYPE L DPGA-DD

SERIAL NO. 1 DV GG K_I™504 m»F_:(T CAL DATE

CLID. NO, T 212300278 =i

0B CONTROL NO. ;240819087098

CALIBRATION SERVICE £ [ IN-LABORATORY O oN-SITE

CUSTOMER ALS LABORATORY GROLP (TIIAILAND) CQ., LTD.
104 PHATTHANAKAN 40 PHATTHANAKAN RD.,

KHWALNG PHATTHANAKAN, KHET SLAN LUANG, BANGKOK 10250, THAILAND
DATE OF RECEIVED : 19 Aupust 2024 DATE OF ISSUED : 22 August 2024

The sepoi L af enlibration shall not e reprofluced exceptin Iull without appeural of e Cslibration Luboratary Co., L

Calibrated By : Sinipong Pimdee

Calibration Engincer

| =~

Approved By : Mongkol Yotsoontom

Authorized Signatory

22 August 2024

I'his Calibration Centifiente docmeals the traceability (o national siandurds, which reabze the units of mrasuesmenl acenrding

(n 1he Earernotianul Systems of Unies (ST)

Critificale No, Q24087098

FA-011-05/12-2 page | of 3

CALIBRATIO

LABORATORY

Te X 5780153 kax 572 wew @ ko st

REPORT OF CALIBRATION

NOMENCLATURE : VACUUM GAUGE
MANUFACTURER t DWYFR
MODEL / TYPE i DPGA-00

SERIAL NO. : DVGUG[BKK_FS0479]

DATE OF CALIBRATION : 20 August 2024

EAVIRONMENT CONDITIONS :

s Relative Ltumidity ¢ (553 10) %RH

Temperature

PROCEDURL USED :

T msirument was calibrated under procedure Nin CLC-CPPP-08 according to DKD-R 6-1 us calibration guid:lues

The ¢ (bration wis perloruted by discet measurement witli Ducument Process Calibrator and 'ressire Modle

mzmtaied by the Calibration Labaratory Co., Ll

REFERENCE STANDARD USED :

Dazument Progess Cobrator, Fluke Model 24H1H SN, 8293030 with Pressure “todule Model 700PD3 SN $940.1505

TRACEABILITY :

ents are traceable to [ntzmananal Syswent of 1oits ($1), through Rational Instute of Meirolo. (1 he et

The meas

© MDP-D040-24, Due Date 08 Februery 2025

Cerufivete

UNCERTAINTY :

andard uncestaimty muliphied by covemee facror of & < 2 has bews evaluated

The reported uiceraim’y 5 based ve 3 5.

(DRI L6 1V which prosides @ level of conlidence sproximalely 05¢

acsarding o the  Calibration ef Pre sur Gaug

Cerificate No, Q2OK709R

F3A11-05012-23 page 2w

GO0 B72 e s 90RO

ERELENN

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

AMEASUREMENT RESULTS ; (X ) wilhout adjustment () adjustment

The IIUC e exercised by applying a known pressure from it zero 10 full scale 1 tuoes Then 2 serics ol knowa
cauge yressure were apphed. The STD readity were recorded and she means yalue were reporied m the fable below

CALIBRATIONDATA
CORRECTION OF PRESSURE
F)ut' Vst point STD Readimg 1 kP23 b Comversis b iy Correstion { milz !
s ] Up Dawe up Dawin up Dawe
400 0,000 6000 0.000 i niow 000
BCr 33836 -33 836 4992 gz -6.008 “E0E
2000 ~07.666 ~67.660 19980 -0.01% o7
2600 &7 87 689 25087 25083 WolE 1017
2 a3 DLETS -26981 26,984 0.017 0.016
“20 10 91761 -04 761 27983 27,953 WolT 0017
Uncertanty ul measurement = 0,053 nllg
{ransmetimg Fuid * Air
Techuical Note Conversion Gactor | KPa .0 2933003 allg

Note ke Seupe of Averedited ANAB Cernficate No, ACDM-2E IS Verston 012

This report Is valid for the above stated instrumcatis unly.

soe Fnd of Certificate #Uk

Certificate Nu, Q24087098
phge3of 3

13-071-05712-23




€= DKSH

Certificate of Calibration

NSCTISITIS 17025

Equipment SPECTROPHOTOMETER Cerfificate No.:  C06230441
Model: DR6000 Issued Dale: 19 Seplember 2023
Serial No. {or ID.): 1627845 (RYG_END037) Job No.: WO-00005382
Manufacturer: HACH Page: 103
Condition: In Condition
Customer: ALS Laboralory Group (Thailand) Co.,Ltd. (Rayong Branch)
616/10 Moo 5 T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thailand.
REVIEW BY ..
&
Environment Condition: ~ Temperature 238 °C 3 0.3 APPRDVED BY ..
Humid 653 %RH t 1 14 %RH
v 1 NEXT CAL. DATE /)E '} ,2’-(’-
Calbbration Place: ALS Laboratory Group (Thailand) Co..Ltd. {Rayong Branch) (Wet Chemistry)
616/10 Moo 5 T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thailand.
Callbration By: Mr.Nattapal Rungrueang
Calibration Date: 1B Seplember 2023
The Method used: In house method, CAL-WI24, base on ASTM E 275-08 and ASTM E 387-04
Traceabiltty: This is b ble 1o the CRM by National Institule of Standards and

Technology (NIST) hrough Slama Scientific Limited,
The standard for Wavelength Cerlificate No, 111583 and 111584
The standard for Pholometric Certificale No. 9114984 and 111588
The slandard for Stray light Cerlificate No. 111586 and 111585
The standard for Speciral resolution Certificale No, 111587
5
Y > . .
{(Mr. Natiapat Rungrueang) {Mr. Nitinun Srihawan)

Person in charge Authorized signatory
This cavificate in imsaed B unes of Mamsuremenl socondng o he Iiemational System of Units (S1). h provids tacaabldy of mamsuramen 1o nemabonal

The el sirdy mApied by 1 o {k=2) 1o
i & dpenl o corte el 5% R ol e O
™ o speci Tha resats relats

o fewced, citrted of sa=gied, The neport ehal nof be
Peprocscnd wucept in bl wEthout spprovel of DR Techvology Limited.
Uhin hucacry ieilulal dafe

octvakony

Deitvering Growth - in Asia and Beyond CAL-FM-C08-15: 12 Sep 2022

&= DKSH

Cerlificate No.: C06230441 Page 20! 3
Calibration Results:
Without Adjustment
Wavelength Aceunacy (nm), The spectral bandwidth of Std at 2 nm and UUC at2 nm
Standard Wavelength Unit Under Callbration Comection Uncertalnty
418.61 4183 0.3 0.13
536.66 536.6 0.06 0.13
637.98 638.3 -0.32 0.13
748 48 748.7 -0.22 013
807.03 807.4 -0.37 013
Photometric Accuracy (Absorbance)
Wavelength Standard absocbance UnH Under Callbration Correction Uncertalnty
0.0000 0.000 0.0000 0.0045
0.2830 0.289 0.0040 0.0045
420 nm
0.5168 0.518 -0.0022 0.0045
1,0298 1.028 0,0008 0.0045
0.0000 0.000 0.0000 0.0045
0.2867 0,283 0.0037 0.0045
440 nm
0.5073 0.508 0.0017 0.0045
1.0083 1.007 0.0013 0.0045
0.0000 0.000 0.0000 0.0045
0.2518 0.250 0.0016 0.0045
465 nm
0.4595 0.462 -0.0025 0.0045
0.9334 0.933 0.0004 0.0045
0.0000 0.000 0.0000 0.0045
0.2461 0.245 0.0011 0.0045
546.1 nm
0.4652 0.466 -0.0008 0.0045
0.946B 0.946 0.0008 0.0045
0.0000 0.000 0.0000 0.0045
0.2594 0,259 ©.0004 0.0045
590 nm
0.5040 0.505 -0.0010 0.0045
1.0032 1.002 0.0012 0.0045
0.0000 0.000 0.0000 0.0045
0.2578 0.257 0.0008 0.0045
635 nm
0.4971 0.457 0.0001 0.0045
0.9720 0.971 0.0010 0.0045
hiin ooy sraTulal ¢
DKSH Tachnaingy Limkad
10280
2533 Sikhuamvs Roed Bargerat, Prvmkhany, Bangeok 1260
Prons +00 258 1000 Emal

Waoas:

Delivering Growth - in Asia and Beyond

CALFM-CO6-15: 12 Sep 2022

&e DKSH

Cerlificala No,: 06230441 Page3of 3
Calibration Results:
Without Adjustment
Pholometric Accurecy (Absorbance)
Wavelength Standard Unit Under Ci Correction Uncertalnty
0.0000 0.000 0.0000 0.0080
235 nm
0.7355 0.737 -0.0015 0.0080
0.0000 0.000 0.0000 0.0080
257 nm
0.8574 0.857 0.0004 0.0080
0.0000 0.000 0.0000 0.0080
313nm
0.2864 0.280 -0.0038 0.0080
0.0000 0,000 0.0000 0.0080
350 nm
0.6374 0.837 0,0004 » 0.0080
Stray light *

Standerd: cut-off UUC: Wavalength (nm) UUC: Tranamlssion (%T) Absorbance { A)
260.62 +/-0.11 nm 2606 1.3 1,886
391,44 +/-0.11 nm 3814 13 1.886

Spectral Resolution *
Nominal Coneantration 0.02 % viv Peak Trough Ratlo SBW

Slandard Wavelength ( nm ) 268,66 266.68 1.38 2,00

ULC: Wavelenglh (nm) 268.2 2661

Std Absorbance ( A} 0.4566 0.2780

Absorbance ( A) 0.413 0.300
* Calibration Marked ~ Not TISI "in this Cenlificale have baen included for completeness,
The End of Certificate
Vit by el lal Evle
AT Ty Listant

FEN P I o it e 1A
TN Skt R, By, Pratanong Mangans 10290
Fioes 88T Cal [

Delivering Growth - |n Asia and Beyand, CAL-FM-C0B-15 12 Sap 2022

‘luns')aaauﬁmwtnéﬂﬁaﬁqmnaan

€& DKSH

wufilus e WO-00005382

wilnedoulie: SPECTROPHOTOMETER u: DR60OD wnuiaedas: 1627845

59373V (5U) M5INEOL ()
18 Sep 2023 WA 18 Sep 2023 WM
Und | Walng nd | idnd

Genors/
= =) 1. enmumuysningos = =]
=] 2. mywazon ( Beoidinauns, nulu-usmetog) = O
= o 3. §W9 On - 1 1a¥as (On-OF Swicth) 2 O
=] u] 4. 1luna (Keypad) ri m|
= [m] 5 W {Display, Screen Contrast) =] Im]
(=] o 6.  useiulvvh (Batiery Backup) >= 2,5 VDC =] o
] =] 7. svywSonauurieku (Wavelength Controt) [m] [m]
= 2 8. armumieku (Wavelength Check) = (m] %
=] | 9. ummrtwfiaus (UV < 3,000 hour) = (m] 9.2 Hours
= [m] 10 uwmrnilsuss (Visible < 5,000 hour) jml (m] 741.5 Hours
2 O 11, fosiamarudaons (Carousel Module) = [m]

PH Moter and Matar
[m] [m] 12, BiiaTnsa ( Eleclrode and Connection Cable ) O [m|
[m] [m] 13, s=uR1sazaulu Electrode {Leval KCI ) [m] o
[m] ja] 14, ¢hiladulatu Electrode (Dust Protection Hood) [m] =)
! [m] 15, wrdulifiaTine (Stand) o [m]

Turbidimedor
O O 16, AnTwsuiidign (No Sample) =} ]
[m] [m] 17, sfunisdosaTeuneuse (>= 2,5 i 3.0) o w]

Automatic tirator
[m] =] 18. & Piston Burettes o [m]
(D] O 19.  Function Rinsing and Dosing [m] fm)
[m] [m] 20.  srumariuuuRgUnsmiUssnoy [m] [m]

WeabuSouunli: - 656.1nm=656,1nm

~486.0nm=485,5nm

ot fomumnery trmTuTat 4
OKSH Tachnaiogy Limted

10280
2550 S,apumet R, Barngorm, Pramanond, gl 10260
Wantr,

Prove: »66 39 T000  Ermad

Delivering Growth - it Asia and Beyond,

Mr.Naltapal Rungrusang

Service Enginesr

CAL-FM-R3103 20 Jui 2022



Sartorius (Thailand) Co., Ltd.

S8 e SRTORILS

Sartorius (Thailand) Co., Ltd.
129 Rama 8 Road. Huaykwang, Huaykwang, Bangkok 10210

o S/ARTORILS

128 Rama 8 Road, Husykwang. Huaykwang, Bangkok 10310 Tel 468 2843 83816 Far ", ermall
Tet +08 2043 3018, e-mad sanvie Fakand@artsd. con
17025 [ TV : S i
@ M %4 ( ﬂ. CALBRATION D426 REVIEW BY __'ﬂ‘s_\gn‘:u - e ] -| | @ i (=) dl f C I b t
. ; I i . E
@- mﬂ]@@m@ = i U= of Calibration
= . . APPROVEDBY ., 12, b d . S
=2 4 22 of Calibration =
NExTcaL, pare | S2lo2 1025 Model Number:  MSU224§-100-DU . Cerlificate No. : 24BCID073
Model Number:  MSU2245-100-DU o Certificate No, : 24BCIGOTS Description:  Anelytical Balance — lssued Date :  Friday, February 23,2024
Description:  Analytcal Balance ssuedDale:  Fridoy, February 23,2026 Serial Number: 0031708852 No.: 229186
Serial Number: 0031709552 _ = Reference No. : 229196 - IDNo.: RYGENoOD3
1D No. : RYG_END003 - :  Serlorius PageNo.: 202
Manuf : i : i
amfacturer:  Sarorivs Page No.: 10f2 Calibration Results : Without Adjustment

Cuslomer Name : ALS Laboratory Group (Thalland) Co.,Ltd. {Rayong Branch)

Celibraled Place : ALS Laboratory Group {Thaiand) Co., Lid.(Balance Room)
B1610 Moa 5 T.Macnam Khu, A Pluak Daeag, Rayong 21140, Thalland, —

Calibrated By : Mr.Chonchai Inthana
) e Calibration
Calibration Date : Thursday, February 22, 2024 =3 Procedure No. : This calibration was conducted by

Using bvhouse calisrabion procedure nurber (W1003)

Melrological dala : Ambients Condilions:

Capacily : 220 0 Readabllity: _ _ 0.0001 a9 Te B 23.7°C + 5.0°C
Hurnidity : .|

Reasons for calibration Pressure i e s ki

Equipment Conditon: _Baeetopers Ol e
Tl\hflneasurement Method N UKAS Publication Ref:Lab 14

[ New Instaliation 7] Service f Rapaired Re-allbration/ Maintenance

m’agawmwuﬁﬂeah;lw L i e "m'-:‘”m'“hmuumwmumw:me

g f’ (GUM). The o ] b i i

i " . o nal aeds, which
m:uﬁ;ﬂmllelmswwmmwg 1o the Intemational Standard System of Units (S1). Repad of Tolerance came form fist of
Traceability:
Model Numbor | Descripton 'n iy | No.  |buenate
YCS011-522-00 _[sartoius weight set 1mg - 60005 E2¥CSO1162200 _ [TCS [M23081878 23-Ag-2025
MHB-382SD _ Humidiy/BarometerTemp Lutran MHB 39250 DKSH_ €19231845 ! 23-Aug-2024

“This canlificale relate and apply this equipment only,

'y tan In full axcept with .
s Tt o S Qs
Sanorus (Tnaland) Co., Lt

SOP FM 32 03 February 2022 Mr.chonzhal Inishena(Technlcal Managen

Repeatabllity Eccentricily (Offcenter loading error)
o yi "
:um b raadout of the foad, ;‘; I/Jul;/lolmlzimlm «capaciy, placed In the
repuaiodly 0 tho welgl in th iahon s used fo it z
ovpress rmpraducity quantlatively. i 1 R76).
Nomine! Value : (Low Load) 120.0000 200.0001  |Nominal value : 100 9
20 g 20.0000 200.0000 Tolerance 0.0004 9
Tolerance 20.0001 { 200.0001
00001 g "Z0.0000 200.0001 Difference
20,0000 | 200,0001 1 ~
Nominal Value : (High Load) 20.0000 200.0001 2, 0.0000
2200 g9 19.3999 200.0001 a | -0.0001
Tolerance ["20.0000 200.0000 = .
0.0001 g 20,0000 200.0000 O
20.0000 200.0001
Standard Deviation 0.00005  0.00005
Linearity
Tolerance 0.0002 g
No‘n;nal Value Convenlional Mass Value Displayed Value Devialion Uncertainty
(g W @ ] @
0.01 0.0100 0.0100 ~0.0000 0.00013
0.1 ©.1000 0.1000 0.0000 0.00013
0.5 e 0.5000 ~ 0.0000 0.00013
* f== 1.0000 ©.00013
I B 1 5.0000 ) |_0.00013
16 | 10.0000 | |_0.00013
20 20,0000 20,0000 | 0.00013
50 500000 ] 50.0000 0.0000 0. 00024
100 = 100.0000 | 99,9855 | -0.0001 0,00018
L 200 ~Z00.0000 1959999 | ~0.0001 0.00029
End of Report

SOP FM 33 03 February 2022

High Volume Air Sampler Calibration Worksheet

ProfectSlte: Stam Polystrvrene Co. Ltd Pressure (mm Hg) : 7558
Tuhwdnesiusnsoautin dodu
Caltbrate Location : i 377 (w1t T -0 313
Calibrate Date: 15-Sep24 High Volume 1D : RYG_F50201
CallbralionSheet No.: C150924-RY 91 High Volume Model : TE-5170D
Callbrator ID: RYG_FS0206 High Volume S/N : 5333
Calibrator Model : TE-50284 Callbrator Slope : 1.48469
Calibrator S/N: 1543 Calibrator Intercept:
Test No, DeltaHa0 Qe $EChar Linear Regression
{lnch) (m*/min) [(30)]

= 26 10970 K1) Shepe: 341741

2 3.2 12143 “ Intercept s 25048

= 42 13,3874 20 Catrclation Coctlicicnt : 09999

4 50 15115 54

5 62 10803 60

t{cFM)
s =
¥=34174x + 2,5048
oot -
00 05 10 15 20
Qstd {m3/min)

D

(Mr. Noppong Juntarupan)
Enviro Field Coordinator Saientist 3}

Calibrated by Appreved by ¢

( Mr.Nontachai Uppathamp )
Field Scientist(2)

FORMNO:F 06-073 REVISIONNO.2 [SSUEDATY 20/11/23

High Volume Air Sampler Calibration Worksheet

ProjectSlte: Stam Styrene Mosomer Co_Ld Barometric Pressure (mm Hg) : 7558
TTUETINIEA (HanE AR
Callbrate Location: ARATWEIUREIAIY] Te (°0): 313
Callbrate Date : 15.5ep-24 High VolumeID : RYG_FS0174
[e No: C-150924-RYG_FS0174 High Volume Model : TE-5170D
Callbrator ID: RYG_F50206 High Volume S/N: 4800
Callbrator Mode! : TE:50284 calibrator Slope : 148469
Calibrator §/N : 1543 Calibrator Intercept : 02523
Test No. Delta H,0 Qua BCE Linear Regresslan
(Inch) {m” /i) (CEM)
1 24 10550 10 Slope: 304732
d 30 11765 &) Intercept: 29301
L 42 12874 =0 Correlation Cacfficient : 09998
4 50 15115 54
5 64 17068 60
1icFM)
654
v = 30473+ 7.9301
a0 - S—
0o 05 10 15 20
Qstd {m3/min}

Approved by ¢ by

lgnte P TR
Calibrated by

(Mr. Noppang Juntarupan)
Enviro Ficld Coordinator Scientist (3]

( Mr.Nontachai Uppathamp )
Ficld Scientist(2)

FORM NO_ F 06-073 REVISIONNO:2 ISSUE DATE 20/11/23




High Volume Air Sampler Calibration Worksheet

ProjectSite : Stam Styrene Monomer Co Ltd Baromelric Pressure {(mm Hg) : 7558

Callbrate Location: drusuene Temperature (°C): 313
Callbrate Date: 15-Sep-24 High Volume D : RYG F503%
c Nos C-150924-RVG F50396 High Volume Model : TE-5170D
Callbrator ID: RYG_F50206 High Volume S/N 5688
Callbrator Model : TE:50284 Callbrator Slope: 148469
Callbrator /N : 1543 Callbrator Intercept : -0.02823
Test No. Delta ;0 Qua LiChart, Linear Regression
(inch) (m®/min) {FM)

1 28 11375 40 Slope: 35,0108

G kel 1.2508 & Intercept: 01963

3 44 14195 50 | correlation Cocficient 09999

4 52 15409 54

5 6.4 17068 60

1{CFM)
654 |
E v =35011x ~0,1963
|
e 4
oo os 10 15 2.0
Qstd (m3/min)

oyt D R

Calibrated by Approved by

{ Mr.Nontachal Uppathamp ) {Mr. Noppong Juntarupan)
Fitld Scientist(2) Enviro Field Coordinalor Scientist (3)

FORMN NO:F 06-073 REVISION NO.2 ISSUE DATE: 20/11/23

e mmace. G A SRTORILS
Tel: +88 2643 E381-8, &-mdik: aervice thadand@s artorius. cam

NSC-TISHTIS 17025
™ CALIBRATION 0426
: J@ of Calibration

Model Number:  LA130S-F Certificale No, . 24BCI0068
Descriplion : Analytical Balance Issued Date:  Friday, February 23, 2024 -
Serial Number: 25409664 No : 229196
1D No. : RYG_ENC0D1

Sastorius Page No. :

Customer Name :

B18/10 Moo 5 T.Maenam Khu, A.Pluak Dae

Calibraled Place : ALS Laboratory Group (Thailand) Co., Lid.(Balance Reom)
516/10 Moo § T.Maenam Khu, A Pluak Daeng. Rayong 21140, Thailand.
Callbraled By : Mr.Chenchad Inthana Cali
Calibration Date : Thursday, February 22, 2024 i Procedure No. : This calibration was conducted by
Using in-house calibration procecuse numbes (WI-003)

Based on UKAS LAB 14:2018

Metrolagical data : Ambiants Conditions:

Capagcily : 150 g Readability : 0.0001 g Te B 236°C B 5.0°C
Humidity : _S40%RH % 100%RH

Reasons for calibration Pressure B

[ NewInstotation [ Savice / Repatred Re-callbratian/ Maintenance

Measurement Method UKAS Publication Ref :Lab 14

The measuremenl uncertainty staled Is the expended uncertainty which is abtained from the slandard uncertainty mulliplied by the
In

coverage lactnr {k=2) ln pmvme alevel of of. i 95%. Itis with the Gulde lo

{GUM). The caibrati 5 ity to National Standards, which
realise the unit of accoeding Lo the i Sysbem of Units (SI) Report of Tolarance came form list of
Sartorius Melrological Specificalions
Traceability:
Mods! Numbar _|Deserigtion | Traceat lcetficate ko, |pue Date
YC5011-522-00  [Sasterius weight st 1mg - 5000g £2,¥C5011-522-00 'rcs M2308197S 23-Arg-2025
‘MHB-3825D Humldity/Barometer/Temp Lutron MHEB-3625D DKSH _ Ic18231845 | 23-Aug-2024
TH o appy tHis aqul dy
This certificale may not be repraduced other lhan In full except with N
the prlor yritien approval of the Verfication Operalion Divislon Qs .
Sarlorius {Thalland) Co., Ltd, H—

Mrehencha nhana(Techeial Kanaged)

SOP FM 33 03 February 2022

Sarterius (Thalland) Co., Ltd.

128 Anma @ Road, Huaykwang, Husykwang, Bangkok 10310

SARTORILS

Tet 8321-8 Fax ¢86 , e-maul: service, eam
4 .
Sl
M | 4] i i
)l LjL! ENCAR of Calibration
Model Number:  LA130S-F Certificate No. : 24BCI0068 ) S
Descriplion : Analylical Balance B Issued Date:  Fnday, February 23, 2024
Seria] Number: 25409664 No.: 229195
IDNo. : RYG_EN0DO1 _
Sartorius Page No. : 20f2 o z

Calibration Results : Without Adjustment

Repeatability Eccentricity (Off-center loading error}

The i3 the abiity ighing Tho olfcantor losding ermar is yisided by the olaranca behreen the
readout of the load, Le 1/3 ar 1/4 of maximm capacly, placsd in the
on

susedin Bt

laxprass roprocucibary quaniistivel. ¢ R76).
Nominal Value : (Low Load) 10,-0000:". 99.989% Nominal value : 50 g
10 g £0-0000 10,6080 Tolorance 0.0004 g
'Tolerance 10,6000 100.0001
00007 g 10.0000 100.0001 Difference
5.9939 100.0000 B
Nominal Value : (High Load) 100.0001
100 g 100.C000
Tolerance 1000001 3
0.0001 g 100.0002 i)
100.0001

Standard Devialion 0.00005 0.00008

Linearity
Tha Anazrfly, . Doscribes - e
Tolerance 0.0002 q
Nominal Value Conventional Mass Value Displayed Velue Deviellon Uncertainty
()] L1 19) @ (@)
0.01 ©.0100 0.0100 0.0000 C.00020
0.05 0.0500 0.0500 0.6000 0,0002f
= 0.1 0.1000 0.1000 0-0000_ ~0.00021
0.5 0.5000 0.5000 ©.00021
1 1.0000 1.0000 o.oopzt
= 2 2.0000 2.0000 ©.00021
5 §.0000 5.0000 §.00021
10 10,0000 10.0001 ©.00024
20 20. 0000 20. 0001 .
100 100. 0000 99,9999
End of Report.
SOP FM 33 03 Fabruary 2022

ALS MULTIPOINT CALIBRATION REPORT

Calibration Date 3-Jul-24 Name NOx Analyzer
HORIBA Model APNA-370
Serial No. AWXGB7CR ID RYG_F50453
Callbrator Manufacturer Toledyne AP| Model 700
Serlal No. 847
Std. Gas Concentration (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure {psl) 1800 Certifiad By Alrgas Inc.
Certified Date B-Feb-22 Expired Date 8-Feb-30
Point CALIBRATION RESULTS
aln
Ideal Actual NO Error NO %Emor NO Actual NOx Emmor NOx | %Emor NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.60 0.40 -0.40 101.10 1.10 1.10
2 200.00 198.60 -1.40 -0.70 189.80 020 -0.10
3 30000 299.00 -1.00 0.33 258.60 -1.40 047
4 400.00 401.10 1.10 0.28 401.10 1.10 0.28
AVERAGE (%) 0.21 0.18
400
.//j
o
-
300
200
100 -
N el =i
MIES
] 100 200 00 400
el —e—Achual NO  —s— Actual NOx
Callbrated By Approved By
P
(Mr.Jirawut Sakarn ) (Mr.Sarayuth  Jittranont )

Fleld Environmental Sclentiat (3) Assistant General Manager

ALS Laborarory Group
FORMNO F06.056 REVISIONNO « ISSUE DATE 0204112




ALS MULTIPOINT CALIBRATION REPORT

Cali Date 3-Jul-24 i Name NOx Analyzer
Teledyne API Model T200
Serial No, 7238 i ID RYG_FS0533
Callbrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GND027222
Cylinder Pressure (psl) 1800 Caertified By Alrgas Inc.
Certified Date 9-Feb-22 Explred Date S-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Enor NO Y%Ermor NO Aclual NOx Emor NOx | %Emor NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.50 -0.50 -0.50 101.10 1.10 1.10
2 200.00 198.90 -1.10 0.55 201,20 1.20 0.60
3 300.00 298 B0 -1.20 -0.40 301.10 1.10 0.37
4 400.00 398.30 -1.70 -0.42 401,80 1.80 0.45
AVERAGE (%) -0.35 0.52
400 1
|
|
300 - |
200
100 / \
]
o 100 200 300 400
——-fdeal  ——ActualNO  —s— Aclual NOx

Callbrated By Approved By
e
{Mr.Jirawul Sakam ) ( Mr.Sarayulh  Jittranont )
Field Environmental Scientist (3) Assistant General Manager

ALS Labamtory Group
FORM NG FOE056 REVISION NO . ISSUE DATE 020412

ALS MULTIPOINT CALIBRATION REPORT
Ci Date A-Jul-24 Name NOx Analyzer
Teledyne AP| Model T200
Serlal No, 7239 [ RYG_FS0535
Teledyne AP Model 700
Serial No. 947
Std. Gas C (PPM) 55.88 Cylinder No, GN0027222
Cylinder Prassure (psl) 1800 Certified By Alrgas Ine.
Certifiad Date 8-Feb-22 Expired Date B8-Feb-30
Point CALIBRATION RESULTS
o
Ideaf Actual NO Emor NO %Emor NO Actual NOx Ermor NOx | %Ermror NOx
ZERO 0.00 0.10 0,10 0,10 0.10 0.10 0.10
1 100.00 99.80 020 -0.20 101.00 1.00 1.00
2 200,00 198.30 -1.70 -0.85 201.30 1.30 0.65
3 300.00 298 80 -1.20 -0.40 301.20 1.20 0.40
4 400.00 398.70 -1.30 -0.33 402.30 2.30 0.58
AVERAGE (%) -0.33 0.55
400
300
200
100
o
o 100 200 00 400
wo [dgal  ——e— Achual O —8— Achual NOw

Callbrated By Approved By
7
<97
{ MrJiawut Sakam } { Mr.Sarayuth  Jlttranont )
Field Environmental Sclentist (3) Assistant General Manager

ALS Leboretory Group
FORM NO F 08056 REVISION NO - ISSUE DATE 0204n2
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CERTIFICATE OF CALIBRATION

Page 1 08 7 Pagei

MEASUREMENT ITEM Cup anemometer
MANUFACTURER :Novalyne
MODEL/TYPE Senzart Ws-020
Dala loggrr: 210 W5 25005 iy Aty erel ]
SERIAL NUMBER . Sehsor, WSD AS662 ke mangkopf pincat gesp e ke,
Efeltype w3 tonner ooth D2 o Crons fest
Dala logger; A5662 section area. Ine Wi G 00 Easec o el 62400
1D NUMEER HYG_Fs05es 121, win 1 wtems - o
CONOITION AS RECEVED Used Item i p f
CUSTOMER  ALS laboratory gt (Thalend) Co. Lic eTectrighy proc

304 Phatthanakan 40, Pratthanakan Rc, Knwaehg SUA= LUINE ery irs us
Khet Suan Luang, Baiighok 10250 Tnaitand

Daccability
T comfuiee ploviics @ trac o

RICINID DATE
PALASURTMENT DATE
HAULDATE

ENVIRONMENTAL CONDITIONS:
ther n Une Labataony ave a1 lotiow

230130 K
Reialive Humicity 550+150 SRH
aumospheric Pressure 1010230 hita
PLACE OF CALIBRATION Erfel-tyoe wind Lunnel of I sasee Assocudes Cu., .t

CALIBRATION CONDITIONS 500 o
700 o’

Precondizaning 34 hoars al amariznt condrions.

Measurement Condition heaverage valuss dunng measureme=t ar= (24.0)°C, i1 7) %401 ane (1003 17 FFa
TABULATION OF RESULTS: \I R
Tl tablu 00 NEA FARE BIVE TR 12381 762 \TILES e}

Ko e boanuaroen
Falizta icr Nenarmant Manag-1

Camnted By

Appeiwed ugnatony

e

! Prmetee runa saeon anea of B bested 60 edt rdde mow tagse
* pugminte: ot mastng pae

*pavetia’

Ceruficata Numbar 1

CWS-0025€ 1

Page 2 of 7 Pages

FMEASUREMENT RESULTS *

Thr 235 aneromeles, UnilUr=- Cal aratian (IUCH was ecercise a1 10 /5 [ar & minuies prior 16 tabeatie! teiap cenormed Jhe stendatd o estocy 0 4 mfs
f0 S mis was ralrulFted o, a standard AIF velac ty Iransducer and dbove 5 INfs 10 30 mis was cattusted by a pot lube with prec 97 di faveutul Sresstre
rerer aliich s isia oC &2 mm 4 300 mm resouclvely awdy fr5m wind tuanel nosafe, DUE was ivaa ed 3t 2entsr of the less sretin The eaibrat or aa
Vi and 3 umg @ v eo n e rare 0 1 s 10 16 M ac calore o mtenat o1 ibralio” a°2 assolited

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
INWRITING FROM THE LABORATQRY

messrement arcrepuizes e b elow
Var' Temp. wind Tunael Ternp. swom Vo Kere U2}
imfs] ra ra imfsl {mil il
[ T (3 0.1 [
2,079 2385 18 03 c31
3019 BYs 28 02 2.31
2150 2195 30 03 031
500 E=E 48 02 LE
5% 2395 58 ar 031
704 2395 ca 02 031
815 2345 79 22 can
908 2385 20 a1 031
1005 2395 99 a1 031
FIBE) 2395 e 1 031
1211 2395 120 -1 LEY
1316 2395 130 c1 om
1 2520 263 1.0 02 031
1522 2350 2395 150 07 03l
3627 2382 2395 161 02 031

Remark:

 Galbrato ety oty . W calibration oo pioce

Veloztyof standard

Wl beol Ul Unzer ol bR
PIIOTO OF CALWRATION SC1:UF
Cosatir setup l 8 b e wind turn ¢ Jearales Auoc 2tes Ca. 1t3 196 (LD ITEMOmera Shesr Miy dfer o e

Lt e P




CWD-001:66
Az nes cartaeanen ey
ARALE ASSOCIAT IS GO LT D 1SOAIEC 170252017
NSC-TISITIS 17025 Page 2ot 3 Pages
) P ] CALIBKATION 0367
VAR 36
it 1550 i e g Air speed measurement laborotary N
Ear i 13- 0 hafand Cottoction servies department MEASUREMENT, RESULTS)
fe gL | cantificate Number
124 o A | The wing direction sensor was calibrated agawist standard rotary encader by romparison metnod. Dur.ng eallbration, the measuremen: was carred ot al 45"
€t o chlrat o) anaree cur nilervals In clockwise and counzerclockwise directions aller ol sel adjustment has been made Tne Row speed of wind funnel (usually 5 m/s| s kept comstant
e L e e e CWD DO1:66 while e sensor 1§ rotated arcuna its vertical axis. The results of calibralion and assaclated measurement uneertainties are reported In the table belmw
CERTIFICATE OF CALIBRATION e spend D'm S toror iy
mfs Degree {*) Degree (] Degree [°) Degree [
Poge 1 012 Pages
45,000 a - 10
w3000 87 3 10
MEASUREMENT ITEM + Vénd Direction Sensar Calibrotlon procedure: 1% 000 132 3 10
MANUFACTURER  Hovalyne The wind direction sensor wos cc ihrared agoinst
’ o e 150,000 ¥
MODEL/TYPE + Senson WS-02F *"':'“:’ 'f"""! "‘/—’" wodl AINSTS sot 1o L 10
Data logger 110-WS 25010 f’y;':;‘ i fu"/‘:;:;"‘ ,S‘f":‘,’m:l‘g"‘“ mj:' 500 228 ] 10
SERIAL NUMBER :SunsoI:WSEIASSSZ aren, Tie WHLC1-008 Thaed o ISEEIC00A2-T, 270000 27 3 10
Oata logger: AS661 Wind ravegy generstior systoms o 120 315,000 318 1 10
1D NUMBER $RYG FS054d Pawer performeace measuremants of electiicy 35050 - P 10
CONDITION AS-RECEVED + Used item produzing wind turkines, Morcr 2017 was used oy
CUSTOMER m Laboraory groun (Thatsad) Ca, uc ) ) oo ugTiin gurdeiae. R ™
th Suml.uang,ﬂangmk 10250 'lhalnnd Troreabily: *Ealprey tanfiand, Ll
Toa cengome ogvde asteoATyof ihe * Directicn of uandeed
RECEIVED DATE 11012023 meswrement o tecopnized the ng: onal Sreamon or rilurssraNcian
MEASUREMENT DATE 211012023 stomdv %, 0P o 721 -atian of the 1 ‘armoticnol
1SSUE DATE 21)u12023 svster of unds (1 through the NN vationar |
tetrology tnsttune of Thonond) vin Cort
ENVIRONMENTAL CONDITIONS: LI TLert0A;0043:27! |
Amblent condricr Inthe lzbaratory are as follaw ) AT
Temperature 1230130 3 =4 = iinlice
o o T Mg sy i ***{nd o Ceriificate of Caibeation
Ariatie Humbdity 1850 4150 o basert on tne standard uncertomty mullphed ¢ o
Atmospheric Pressure 10102 10 hea ectige ot =2, Wich Jos it .
a1+ tation orresponds 100 coverage probae v t
& arpegs matety $3% The stardars unzertouaty
PLACE OF CAUIBRATION Etttel.type wand lunnel of liranatee Assceirtes Co, Ud ST been defermeises 8 Breoe A wh IR UM
“Lvaluntiar, of measurerent
dota - Gurde 19 the eqres: - n of uncenoity .
CAUBRATION CONDIMON Wiing taneel cross-secion areg' Q00 em! measurement’
W dhreetion rovnal pea’ i29 em’
Diameter o mouning pipe’ - mm
Hlockage ra: o of test o w* 0m3 [
Precanditianing 24 hours at smaert condnions
Eravurmime nt Condition P average values during measurement are (23 8)°C {43 0) kAH an (LOLL 6} hoa.
TABULATION OF RESULTS 2
e tabe on next page glve the mease ed values f
A [ M
Calibrated by: Approved signatory % ﬂTnJ] -

Mr arn ja huencaaioen
Caliaration Department Vanager

D So-awil Thachalad
I Miss Ji trapom { ertsgmpnot

Ramuric
"t 5 st e 8 od wad sewed
? ;1 raclan) Cuns Setion arei of e tested ot Indufe mounring pe

THIS CEATIFICATE OF CALIBRATION MAY NOT 8F REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBIAINED
% WRITING FROM THE LARDRATGRY
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Walthapra, Banghokys), Bangkok 10600 Thailand. L - Wallhapra, Benghohyai, Banghoh 10600 Thailard, .
NAC Tel: (66) 02-8680812413 Fex: (66} 02-868D0860 www.jiranslce.com ‘::mwmru‘ NAC Tel: (66) 02-86BOB124 13 Max: (06) 02-8680860 www.jiranslee.com T:u::\.:‘

CERTIFICATE OF CALIBRATION AR

Certlhcats No. * COT.037-66
Pagelof2 Resuttef Calibration: & Wilthout Adjustment  [C With Adjustment

e
20-40°C

Equipmenl Name. Dala Logge wilh Temperature sensor
Manufecturer: Navalyns

Model: 110 WS 25DL D

AS662

YG_FS0344

lon:
This equi was with sensor Model: HMPSO S/N: T2320591.

Dimension : Dliameter 12 mm. Length B0 mm,

Customer Received dale: 17 Jul 2023 Immersion Standard we

Name: ALS loooratory graup (Thailord | G, Lid Calibration dale. 21 Jul 2023 Depth Reaglng Reading Emor Uncertalnty

Address: 104 Fhalthanak in 40, Plintthananan Ra.. Issue date: 21 Jul 2023 {mm) ) (X o [}

Khwacng Suan Luzig, Khicl Suan Luang, Bangkek

10250 The.and 70 20.660 19.6 0.5 0.09¢
70 25 054 24.6 0.5 0099

Reterence Used During Callbration Calibration Condition 70 30030 29,7 0.3 014

1,8tzndard Terrocrature Probe Moget, STS 100 AS00 Tempereture 123£3)°C

Seri#) No ' 687682 09, Duk 0 111, 2€ Mar 2024 Relalive Humidity 155418 76 35043 345 05 ©.099

2.0 ‘al Temoerature Indicator Mode - DTIA000-A MK

I Serial No. £71407 (0582 Dus date: 22 Juiy 2023 70 40036 295 08 014

YUC* . Unil unde- Canibra'.on
The reported expanded uncerc 1y s based on stanuard wecertamty mulio od L a cove ape facty k=2

Calibration Procedure Traceabllity d level of cont . oy 95
The lemperatur libration vaus dane by In-House Tnc measuremenl resuls are Araccable o the prov.ding 3 level of confiaence: of nppro. mately
cilbratior methed  as WICL-001  ascording Lo interiational syslem SI units (Sh Uwouph \Janorel

comp 1sor method with standaro dig 2! temperalure ur '\‘nm % End of Certificate ®
rdicalor and slanderd  temperature probe The

lemperatlury scae Use was based or ITS 90,

Thakane

Noted: M.c cerificalc is voha only (c the item calivrated o dete and place of caibration.

A
‘? I} i f’fu

I ; ' LI
Callbrated by rovea Slgnatory: ... .
7 M. Sorawil Thacha ad Mr. Paenyg Boonc) aronn
[« Miss Jutrapars Leasomprol H} e Calorauor Depanmient Manager
[ Wiss Ry agrump Paoomimic | e rr

LIS CCHTIN 2816 MAY NG

BEFROSCUUCED SXCCF 1IN FULL UNIESS PERMISSION FOF HEPROULICT ON MG
BECN OBIAIMCU IN WHILING FIAOM ThU LAROIEATGHY




63/14-15,67/35-36, Sai Pelchkasem?7,7/1, Peichkasem Rd,
Walthapra, Banghkohyai,Banghok 10600 Thailand.

NAC Tel: (66) 02-8680812413 Max: (66) 02-8680860 www.jiranalee.com
Aczredited eo'brotion iobormtory
0o BONEC 1RES0AT NSC - TISI - TIS 17025
CERTIFICATE OFf CALIBRATION Chisanonasss CALIBRATION D362

Air spewd meaturemmar labarotory

Calibsation No. : RH-01072023

Coiera'- n rervces department ey
Fege | of 1 Pagen Corttcte b |
1
Meanirement Item : Relatlve humidity wilh dals logger 503067 |
Manutacturer i Novalynx
MogsUType . 110-WS-250L-D CERTIFICATE OF CALIBRATION
Sesial Numbe: : AS662
D No RYO_FSQ644 W T T Rl
Customer + ALS Intioraloy group (Thuitand) Go. Lid
104 Photthanakan 40, Phatlhanakan Rd. knwaang Suan Lusng, Khel Susn Luang, Banghok MEASOREMEREINERY T
10250 Thalana MANUFACTURER
MODEL/TYPE
Data (ogge WS-250L
SORIAL RUMBIR  Sensor: WSD-A562 r s, ik
Ciwironmentel Condition, D e tuvel wzn 50 o
. N S i | (25:3)°C, and Gve humidiy of (5021 5)% 213 logss Ao The WE €007 bases 2 i 61400
1 messurement waq carcied oul in an emhient (emprralure of (25:3)°C end relalive huniddy of (50+15) 1D NUMBER BKK_FS0142 Ol g izt
CONDITION AS-RECEIVED Used sem 7 Mies - perfarmaite” Tomerk
e saurement Melhod CUSTOMER ALS laboratory grau (Thalland] Co., 11d ity prodiicing aeed fusecs, Munok 20
104 Phatthanakan 40, Phazthanakan Re, Khwaeny, Suan Luang, P Xac
Unit Under Calibration (UUC) wee cullbreled by compurixon method with stendard chilled mifror hygromeler model: 1860 Koet Saan Leeg, Benghas. 2401
4 n e humidiy generalor chamber Lo delermine Ihe Briars
| RECHIVED DATE CRAME 10N Ton dertfswe ravio & & L o~
Traceanilily: | MLASURLMENT DATE g T2 ::1-:\': m“-:(:‘?v: r::«,“::
i § . . v AL D Hhug a0 " ik !
This inalmument was calibraled using slendacd equipmenl whose accuracy s Irsceabilty (rouph Nelional Instiute of (0] thgh the KMT st
Standards and Technology 1o the inlermational svelem of unils (81 vis MCS Calibration, Inc. Cerlificale number: 20926~ f va Gemjome
alony UNVIRCNAANTAL CONDTIONS: frmbar 8000 50074 o MAL0ES8 23
601, Due dete: Sep 2. 2024, Ambient canid=-an i the lagoratory are as fallcw
Temperature 210130 s Criadety ML
Measuremend Dale w21, 2023 Relatrve Humidiny 5501150 K3H The rrpcvitd imCerioindy of Wam
Zumosprenc Presure 1010110 hez e et sty e
Istuea Dace :Ju 21, 2023 cosicge facia k=3 When Jor 8 roneel
A tion CoAEUNR 1 LCMENOE BT,
Messuremert Hesulfs: FLALE OF CAUBRATION tibi=ltype wind (unnel o! lirannisp Avoaates Co,, Ld o dprimengiely SR8
This cquipment was connecied will nduor sit qualily prube wnd Disployed (UF) un ispluy. Motel HMI?6U, Seiiul nan
Lisy 1232069 1 EALIBRATION CONDITIONS Viine tunnel cross-seeTian area! 90 on
Colibretion was prtformed in the range of PORAH 1o BO%AH Winil drecnon frontal ares® e
The resulis of colibtalinn ste seperiee in Iable Below Dlamete ol mo iy mm
2 o, rola 0 Less et o111
Ottt | st ey UUC prmra Grror Uncertairty ) "
e ) (KAH) ®AH) 2%AH)
2007 [ e 38 st Preconditioming 23 s0urs 21 amblent condrions,
- 50.23 260 e 051 Meagrement CondiLign  Thic aveiage values during measurement are (24 2)7C, (41.8) %RH and {1007 9] Pa
40.23 73,5 o7 a5t
TABLLATION OF RESILTS: - .
Tag tskle o rent 2age P K 1w ReC e %‘:
Callbrated by Bpproved signatary % : ” %
e N Sora I } M =an e funeharorn
W lenar d Ca ibret 1 Desartmen: Manager
o ”\‘p\‘ww
Ferformed by I _I}- Approved Sanale 1 . p . # REVIEW BY ?f
T w1 Sorawit Thachelag F ™ .{: Mt Farinys Boonchsioen o
] Miss Jit hol Fannt Calibration Department Mannpet .
2 Miss Jittrsporn Lerlsomphol F am | alibration Ocportment Mannge v sl it APPROVED BY = .
Mus Fuangrumpsl Phoommil o v e o e i e et o/
Dl mptet o g 30 i wlsse
1 NEXT CAL DATE ... . t22

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT (N FULL UKLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINZD

THIS CALIBRATION NCPONT MAY NOT BE& RCPAOCEDUCED CXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS N WRITING FAOM THE LABDRATORY

BESEN OBTAINED IN WRITING FROM THE LABORATORY.

e
AN

Certifiate Number | ——

|
Cws010-67

Accreded caktsction Ioborotury
1SO/IEC 17023 2017
RS T TS 125
CALIBRATION 0367

NSC ~TISI - TIS 17025

Page 2 o' I Pages CALIBRATION 0367

Wind direction meosurement labarary
Laiar o ety departmend

MEASUREMENT RESULTS * CenHicate Number

£ e 12022 Or31NE Wemee £ 1

The o arrmamter, Uit Under Calibration (UUC) was cxcrene al 10 m/s for 5 minitce prne $o calibeation being prefarsned The siandaid sit velooly 0.5 mfs g K |
105 mjs was clcales oy 2 slandard a1 veiscry transducer Which was imtaiied S0 MM away from wind Lunn! Fozile and mstallec 4C mm away fram top o* ) 4 " cwpener

the Yesz sectian anc the standard air velo Ny 5 m{L to 30 mfs was calculated by 2 phot lube whh precsion differental pretsure melor whion was Instatied 50

mm away 7o w4 tunnal notsle ang mslatles 40 e away from Lop of the 1est section, UUC wat mounted on a round verucal tute of the fower CERTIFICATE OF CALIBRATION
Lot of test ser son The calliatio was cartied oul wndet bl £ 1 and g 3 velocay in he range o 1 mjs tw 1o mfs ot ¢t or il of 1 m/s
The resuks ol caunralion and axsotaled measurement uncertainlies are reported in the table befow

Page 10! 2 Pages

e Temp. wind tunmnel Terg. rooen =y [ T
i) ra fa imis L)
) £ X (5] ET) L&) MEASUREMENT ITEM -Wind Directian Sensor
2043 2442 2420 13 0.2 0.31 MANUFACTURER Mueatyns
2982 2380 220 29 02 031 MODEL/TYFE Sensor Ws-2k
4108 B8 2220 38 3 031 Data lcqget WS-3501
97 236 2420 a9 01 031 SERLAL NUMBER Sensor WSD-R4567
5.95 2% 24.20 60 0.0 031 Dala logger A3562
7.0 34 2420 7.0 0o 031 1D NUMBER + BKK_F50143
730 2180 2420 50 00 031 CONDITION AS-RECEWED usce e
5.98 2393 2420 51 01 031 CUSTOMER ALS Iaoratory group (Thailend) Co, 11t
956 27 2420 01 01 03) 104 Pharthanakan 20, Phattkanakan g, Khwaeog Suan Lua g
1094 20 2120 FERY 02 on Sonet Suan s Rangeos I0TSC Thakng, Trecrsodny
1201 2382 120 122 0z 031
1292 2209 2420 JEE 0z 03 ety o d02
1406 23,86 2420 1z 0z LB L AEMELDATE A0 ue 2024
15.00 2100 2020 152 02 LEN LSUEDAT 20023
1553 15k nn 162 0y e T T )
: ALempiant cond tien i e L10* N0 are 0 fotow
oo oot mess (g hwroy SO
Relathve Humic 2y 562150 %A et N
" et ty sl isinta Eremocpienfi Provuire Sbiein s besea on the starat d uncertarity me oed by &
omriur fazior k-2 Wwh for g ot
vt o Ut L S3 st 4PN LINABANA] T 8 LRISE ERDI Ty
of proamarely Y50 The slanaoed uncene -ty
PIACE DF CAIRRATION FIMVL tyme wind tune ] o Hiranaiey Asari7es (o, Led Ky e
FHOTE DF CAUNEATION 3708 Logias e o
eapeILon B wacente
CALBRATION CONDITION *Wine! lunned eross-section area’ 20 an’
Wind directin frunrl ares’ 128 an’
Dignwlor al mawot g pe mm
lochage raz< of test Shpect® 0143 -l
Preganatoning 24 hours at ambient condrtions
Mg srsmant Cans-tian T mevrage valuws during measurement are (23 7|°C, {42 6) %AH and (1007 9 HPa
TABLLATION OF RESULTS:
The tabie o= nest oagr 1<+ the measured vk
!
| it
Callemed by z Aparoves wgraary #e
W ernait Thsealed | XY N M Pareya Buancaroe
Z Wi liliragem Lertsemp 9 Pt Crbtreion Dezety e
Cal Geation spl-up o the Cup avemmele: ca'=ralior i the sind tunnel of Jitanalee Ausonates Co Lia The Cup aremometer shown ™o, ! Irom the
calbrated nne Remars thit pi < rUen ol tie Sel up 1) na (e 10 scale uUe 1o imagig FROmEtTy
e Xl - covarcTor e Of P8 Wik Seinel
v [ v e L et e R B
| " Damoty: ot ey e
al Moty

L of Certiae of Cotbrotion®*
g

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION MAS BLEN OBTAINED
IN WRITING FROM THE LABORATORY




Page? ol 3 Pages

NTASURLNNT ROSULTS

Certificate Number

CWD-030-67

The wing direction sensor way, calbrate= aga il standard rotary encoder by comparison methad Dunng cal Eration, the meast ement was carried aut at 45
imvervals n clockwise w7d counterclzhwise duectns ahter offsct adjustment has oeen mate The Fow speed ol wind nurnel tusually 5 m/s) & kepl censtant
e the smsor is mlated arguns its vertical auls The results of calibration ard associaled measurement uncertainlies are reported in the Labl below

Alraperd [ bia e wpy
mis Degree [°) Degren ) Togres ] Depie 1]
45000 41 4 e
50.000 4 B 080
135 000 i32 1 080
D000 183 1 OB0
so1 oy
22500 229 4 0.80
770000 s s 080
LS00 320 3 0.8C
60000 359 5 0.68C
Remark:
‘e a sk

*Directia= >t yandar
b of Lot Unler Eaitemtion

##%End of CerdMicate of Cabbrallon®™*

NAC

JFRANATI U ASSOCINT

raraee s ey Co g
3714 15,670
e Taf1ohe A asbaors Bangsce s
Bunat = 1060 Mwiard)

T BROSSAORLY
[T ——

COLATD

mwm eatibrotian laboratory

CAIIIRATION 0367

4 speed measurement loboratory
Cohbration carvices department

NSC - TISI = TIS 17025
CALIBRATION 0367

Canificate Number

Eoeal s e v
et ste aw ean oWs-02967
Poge i ol I Pages
MEASUREMENT [TEM up anemometer Caifbration proce
MANUFACTURER Novalyme The Cup onemcmetes wus cattotes comnst
AIODET TVBE BT Stantord air velocity tonsducer mour' 845512
Data togger: W 2501 01U L1 tube with prec s in dfferenia epssure
e mate; madel DFIAZYON 1n an g tesmsec,0n of
SR "“5"""”5" Mmf Lifer ype w .4 tunnet with 990 ur crass fest
Dataloager A sectior area e WICL BO7 Easew ¢ (€L 61400
1D NUMBER + BKK_F50141 12:1 Wire energy geneoian gstems - Part 12
CONDITION AS-RECEVED *Usednem 1 power performanze measurements  of
cusTomen Alslzbn'alwnrwpﬂh.\lind)lc Lm hveincity prosring wed fyrbrian, Varc. 017
WaNg  was (et a3 0 40 L0120 g iehne
nq: San Luang, BMn\ 1250 !Mn-a
Troceatilty:
STCENED BATE <08 Aug 7020 T contficate uvdes a tocezivny of The
MIAWSSMINT DATE £ 20 Aug 1078 eurement (0 recogmuzd the  national
Haederg, ped o teekizon of the Inbermararol
s 204032024
ORI E svatem of unils fSi) through the NIME fivu
Meteology insunvte of Tasdand) via Cermficcre
ENVIRONMENTAL CONDITIONS imoer, MW-0007.24 ans! MW-0055-23
Ambient conarian I the fabaralory are 2 follaw:
Temperzture 3030 °c Uncertalnty of Mewsurement:
Relauve Humidity 15502150 %BH The reparted uncemoriy of measmement
Atmosaherc Pressure 1010410 hFa based oo the stansiard untertainn: mutipted by o
cuverage foctor k=2, W'at jor £ normat
a@inbetion corresn ~s 15 0 caverage ¢ obursiiny
PLACE OF CALBRATION Lilie] type wind tunnel of htanatee &ssorntes Cn, Lid ©f apprommataly $5% Tno ria=>3rd ncerce-ty
has bezn aeterr ned in azcorda:
CALIBRATION CONDITIONS Wind lunel crossextior. »~ea’ w
Wind direcuan Frontal ares® 100 '
Owmele of mounting p pe’ - @m
Bluchage e ol lest Byect’ LESERN ]
Frecondianing 24 haurs al ambient conan/ons
Heesurement Corgition <he average values during measurement are (23.9) °C, (42 7) XAH and {1005 0] hPa
TABULATIDR OF RESULTS: |
The tabfe onnext page glse the - amuired values I}
KEE |
Catitamted by BT 451N R signatong
7 M Samiws g = 14 vannya booncraroen
Mz oty = Calibratio Deasrtment Manags

Rarnarc
' mards sacns acror e ol the W novel

720 tha Tervvd ctgert i

* Dmmater of mouauny e
et

{Revieway ..

{
i APPROVED BY
i

NEXT CAL DATE

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPAODUCTION HAS BEEN OBTAINED
IN WRTING FAOM THE LABORATORY

Bage 2 51 Pages

MEASUREMENT RESULTS *

The Cun wmemermeter, Uni Under Calibiaton (4

Cerdficate Number

St wan euetee ol 10 /s far 5 puanules prior 36 calibeation being performet The =a<dard air weleety 3.5 mfs

105 m/s ws catrate by a slandard air vels v tamaguces which was installed G mm away Irom wind wwanel norzle am astalled 40 mm aw wy o Lop of
The 1esT section anf the Sandarg air velorily 5 m/s 10 30 m/s was calcutated by a niaT 1obe wills parc raon Uilireitia pressure meler which was instafled 50
i away hore: wind (el eae and insLlles &0 mm away Irom (on of Lre lest sectian, LUC was mountec o7 round vericat fute of 1he lower plate a1
center of test s2c03n The ze Jrat - was cammied oul undet Both o and lalling air velocny in the range ol 1 m/s te 16 m/s al callbraten interval of 1 mj/y
The resul:c of calibration acd ass: @led measitempn| UNCerta n'ies ate fenarled n the lable below

Vad' Temp. wind tunnel Trmp. 10om Ve [ =]
Amfs) ra Amfs) i i
15 1% FIr] [ <3 031
2011 M 23.90 18 t2 031
3.007 1 2390 29 1 o3
4.108 nx 2390 EE] 03 on
498 336 2190 50 00 01
5es 250 2190 60 o1 LEH
202 7 219 71 o1 0
796 nw 290 a0 o1 031
bug nm .90 21 a1 031
56 nw EEEN 101 01 031
1095 2350 2190 11 2] 031
120 1m0 B9 122 o1 33
1284 nw 2390 132 02 043
1408 nu 23.90 142 n 031
15.02 10 259 12 02 031
1595 1350 2390 163 03 031
Remark:
Lo o res s unly cour 1 e B

*veouty o dancars

Velog Iy 0* U Unde* Caliorataon

PN OF CALIBRATION SET. 1

Caliaralion. ser up f (he Cup anem ~ieler z2 arates 1n the wind uane) of Jranatee Assocles (o

cahinaed ene Rerma'e e proj e

af Ihe set- Lp & not Irue 10 scale due t

g Reamelry

i

?.
g Tn;du)gr.\m:mv-v

Ud The Lup anemameler skown may ddiar (rom the

NAC

IR ANATY AT

1w et

LE s s s
Faapton Lok halang
T et $0812

pre=tive
Tl s i ong®, ranater ce1
Bkt w g s

Page 3ok I Pages

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SUEIAL NUMKER

1D NUMBER
CONDITION AS-RECEWVED
CUSTOMER

RLCIVID DATE
MLASURIMINT DATE
BAUL DATL

ENVIRONMENTAL CONDITIONS:

Accreaned cofitation foboratory

' 1SO/IEC 170252017
NSC-TISI TIS 17025
CAUB¥ATION 0367

Wond g (T et e rE laborteny

Covration senvices department

)
KSC= IS = TiS 17025
CALIBRATION 0367

Certificate Number

WD 025 67

CERTIFICATE OF CALIBRATION

Wind Cirection Sensar

Oata jogger’ AdaE1
BKK_FS0141

Lserme

A3 Laboratory group (Thalend] e, (22,
104 Phatthanakan 40, Prarthanasan Ad, Khwaeaq Sua
Khel Suan Luang. Bangsos 10250 Thailand

a8 Aug 2024
W AR 204
$20Au8 2026

Arbient ungitln i the laboral'y are a5 lollow

Temperature
Relative Humidity
Amusphenc Pressure

PLACE OF GALIDRATION

CAUSASTEDN CONDITION.

Precongtupsing
Meagurement Condition

TABULATION OF RESULTS.

1 table an rext aage give the mmaswredvaives

Callbrated by
SR Cramli Thieh xg
— Nss mrapomn Le o o

L
TR AT bin o P i
"

;10130 EE
155D:150 AR
1010z 10 hPa

Eifterlyae wind tunnel of Jiranatee Associates o, Lid

Wond tuninel crass sect on ama 900
\bnd diteclion frantal area’ 128
Pianee- of inguntlng pov -
Bockage ran o of tezt oy et oa

i 47 arbent ondgion.

e s

*Diamate of rexniry e
R !

o Luang,

Cakbration procedure
T vand oretiion semsur was e Grota gon
Steand Ratory incoer et ASMOCIIS
DMUS “35.UDun on cost fash ritee o %l
fvae wind tunapl w i w06 (m” e (01 e an
oren The Wi CL-DW T on €€ EMOG 121
Sing evergy peneranen system. - Fam 17
Power perfurmcnee reasurematt, of eiecticy
ST e
B eqhita gdein =

47w

f the imternotsar
ters o ot (Si) thiasgn rhe KIMT ‘gt cngt
WMetrnlogy nvate of Tawangl vi (et ute
ot DA 0G36-23

Uncertainty of Measuremen:

onurement s
ity Mt e by ©

o kel Whah feo o ool
01171 EA11L3 COPRERPONAL 10 0 B verage pTA Ty
of niamemorety 95% Tre e,

N LR AP = GEOOIRNEE W e G
CaliEron U] s eRent data - Guoe 13 e
caprexsior of uncerta aiv m messuremer ¢

Bverage values during measurement are (23 71°C, (45 7) XA and (1007 7) bPa

s moonTarzes
Ezhhram Denanme Mansger

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODLICED EXCEPT IN FULL UNLESS PFRMISSION FOR RePRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY



Certiticate Number

WD 029 67

Page 7 0l 2 Pages

MEASUREMENT RESULTS *

The wnd direz-icn sensor was caltbraled aRains| szandard rotory encoder £y empanson meth . During sallbraton, he measurement was carned o al 45
miE-vais in clodiwse and contercecowise directisss after offsel adjustment has been made Tne Flow speec of wu funnel (usualy 5 mis) s kep: conman
waile the sensor 1 rotalad arounrt s verica ashs The resuls of cal bration and associales ‘neasurement uncemanbies aze reporied in the Lable belcw

Al tpeed D' [ Lroe Yy
mfs Degree (] Brgree 1 Degree 1] Srree 1)
450X 41 4 2RO
50000 1] a a8
135,000 134 A 080
10 180000 182 2 080
225000 210 14 0.80
270,000 m L 0.80
315.000 kY 5 0B
350 000 359 -1 086
Remark:
Calbs miesuts any il saee

Drtectas o4 sumard

D 57 ot e Cabtentian

***gnd of Cerlfiane of CaBbralion™**
o |
| IR Tl

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-48)1 Swintrain Rood Bergbumy, Dargplud Bangiok, 13700 1raiard
Tu 45626330231 Ernad * EORD SHAN RO SO

Cerl. No. : ACC24008
Pages :  leof3

Calibration Certificate

Equipment : SOUND CALIBRATOR

Manufacturer : RION

Model ¢ NC-75

Serial No.: 35002736

1D No.: RYG_FSU196

Condition As Found : GOOD

Customer : ALS LABORAJORY GROUP (THAILAND) CO.. L1D,

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

Location : - ol %
Ambicnt Temperature @ (230 =3) *C :
Pressure : (1013 23 kPa w
Relulive Humidity : €500 =20) Y \

15 iy /5
19 JANUARY 2024
26 JANUARY 2023
29 JANUARY 2024

Received Date :
Calibration Date :
Date of Tssue :

Culibrated by : Nathakorn Piswipaisan

7 AN

{ Thanakul Peichurai )

T'iis cemilicate is issued in d with the regui ol TSOAEC 17025 standard, may not be reproduced

ather than in [ull, except with the priar writien approval of the head of Calibration abaratury,

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

45:-45)/1$ anthorn Read Bangoury Bangp bd Banghak 19700 Thailand

SITHIPORN)

associates

Te +£824328331 tmail calbration@sithiphurn cony eyl o
Cerc No. : ACC24008
Job No. : VC67AC0058
Papes :20f3
Calibration Frocedure : CP-AC-03

Calibration Method :
This equipment was calibruted by fullow on 1EC-60942-2003 Standard,
I'he saund pressure level, (requency und tolal distortion of Uie sound culibraior was measured using the relerence

microphone,

Condition of this result of calibration :

L. Reference Standard Instruments ©

nsir L Model Cert, No.

Waveform Generator 33511B MY52302742 EF-0010-23

Diginl Multimeter 33461A MY53220104

Digital Mullimeter 33461A MY33220076 Bl 300267

Digital Multimeler 33461A MY60024273 FEL.BP 3170266

Programmable Allenuiior MAT-1070 62100114 EF-0011-23

Cundenser Microphane 4180 2977900 AA-1001-23

Measuring Amplifier NA-42KAl 34560495 AA-3002-23 14-F1.3-24
Audio Analyzer AVR-3360A V744R6069 EF-0012-22 |0-FEB-24

2. This result of calibrution was (ound accurate as sliown on date and place of calibration fur this calibrated ilem only.
3. This certificale is raceable to the inlemational system of unit mainained at :

2.3 National Inslilute of Metrology (Thailand).

3.2 Thailand [nstitute of Seicntific and Technological Research (TISTR).

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

25145111 'vintham Rood Bangbumas Eangp ua, Banglov 16700 Thailanc
Tel+8524320833  Crio coloration@sit! phoracor

SITHIPORN; T
associales

WO T T 3782
CALARATION BVEL

Cert. No. : ACC24008
Job No, : VC67TACHS8
Puges  : 3of3

Result of calibration ;.

1. Sound pressure level

Specified sound Meuasured Deviated Agveptance

pressure level value wvalue Uncertaimty Kmit

(n) (di3) 1dB) {dB} 1dB}

94 93.98 -0.02 0.14 0,40

2. Frequency

Spegified Measured Deviaed Atteplance

Frequeticy value value Uncertainty linsie

(Hz) {1z} (%) (%) (%)

1000 £000.0 0.0 0.1 1.0

3. Total distortion

[ Measured value (% ) Uncertainty (%) | Acceptance limit (%) |
| 0.81 0.10 | 30 |

The reported uncertainty is based on u standard uncenainry multiplicd by coverage fuctor & = 2

or any value fallowing caleulation,providing a lavel of confidence of approximately 95 %

-~————— End of Calibration Certlficate



SITHIPORN ASSOCIATES CO., LTD. o

S
CALIBRATION LABORATORY SITHIPORN, § A -
arsaciates ,--,,__—-\;j
51-453/1 Slninorn Road Eurigbumy Bangpiua Dargkok, 16700 Yhai ond ma L/0 A
Ten =6 2433 B23l slivionem one

caUmmATION 0154

CerL No.: ACL24027
Pages :  lofg

Calibration Certificate

Equipment ; SOUND LEVEL MISTFR

Manufacturer : RION

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

Serial No.: 00472126 ¢ t58T78 7 85180

ID No.: RYG_Fs0301

Condition As Found : GOOD

Customer ; ALS LABORATORY GROUP (T! IAILAND) CO., 1.TD,

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATIHANAKAN, KHET SUAN LUANG.
BANGKOK, 10250 TIIAILAND,

Location : s e

Ambient Temperature ; (23.0%3) i Tt b P
Pressure : C10L3 +3) kPa

Relative Numidity : (500 220 ) Yo —'ﬁiﬁ/ﬁ

il
Received Date :

Calibration Date
Dale of Issuc :

19 DECEMBER 2023
12 JANUARY 2024
16 JANUARY 2024

Calibrated hy : Nathakom Pisutpaisan

Approved by : '/T @Mv .

¢ Thanakul Peichurai )

This certifieale is issued in accardance willt the requirements ol ISONEC 17025 standard, may nol be reproduced

other than in toll. except with the prior wrinen approval of the head of Calibration 1 abastory.

SITHIPORN ASSOCIATES CO. LTD.
CALIBRATION LABORATORY

454511 Sinnihor Road lengbmes Bonuplua, BEghot 19760 erane
Emall ckstation@snliphaersesns

SITHIPORN,

essociates

NS T 30003
CAUBRATION g}

Cert. No. : ACL24027
Jab No. : VC67AC0D44
Papes  : 20r8

—_—

Calibration Procedure : CP-AC-01

Culibration Method ;

This cquipinent was calibrated by follow on IEC-61672-3 (2013) Siandard fo;

1 sound level meter (SLM),
The SLM had tests 1o Acaustical and Electrical sj

gnal tests of frequency weighting with Ancchaic chamber and Reference
Standard Instruments,

For tesis results of cach itemns were made by observation of cach Instruments. display and also with SLM's display,
Condition of this result of calibration ;

I Reterence Standard Instruments :

Tastrument Model Serial No, Cerl. No. Dye Date
Waveform Generator 332104 MY48017076 EF-0009-23  07-11:B-24
Waveform Generator 335118 MY52302742 EF-0010-23  07-1EBq
Digital Mullimeter 334614 MYS3220004  EGL.BP 30/0266 13-FEB-24
Digital Muliiteter 334614 MY53220076  EEJ.BP 29/0266 13-FEB-24
Digilal Multimeter 344614 MY60024273 LD 310266 14-FEB-24
Programmuble Attenualor MAT-1070 62100114 EF-0011-21  08-riB-24
Condenser Microphone 4180 2977900 AA-T001-23 14-7ER-24
Measuring Amplifier NA-92K Al 34560495

AA-3002-23 14-FEB-24
2. This result of calibration was found nceurate 3 shown on date and pluce ol calibration for this calibrated item only.

3. This certificate is (raceable (o (he iniernational s¥stem of unil mainlained a :
3.1 Natiunal tnstitute of Metrology (Ihailand),

3:2 Thailund Institute of Scientific and Technological Rescarch (TIS | R).

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN,

4SHISI S nthom Roae: Ranguniru Langol.irt Rangkos 10722 thaland dssociales g

e NSE-TISITIS 17025
Tol +G6 2433 832) Ema celbouen@ - tphorscam CAEANCH B

Cert. No. : ACL24027
Jab No. : VC6TACO044
Pages  : 308

Summary of Measurement Result:

Uncertainty Maximum-permitted
Parameter uncertuinty of
- nicasurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-gencrated noise 0.2 NiA
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz. 0.3 0.6
8000 He 0.3 0.7
4. Elecurical signal tests of frequency weightings
For 1011z 10 4 kHz 0.3 0.6
For >4 KHz (o 10 kHz 0.3 0.7
lor > 10 klz to 20 kHz - 1.0
5. Frequeney und lime weightings ar 1 kiiz 0.2 0.2
6. Long - wrm siabiliyy 0.1 0.1
7. Level linearity on the reference level e 0.2 0.3
8. Level lincarity including the level range control (I 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.5
11. Overload indication 0.2 0.25
12, High level stability 0.1 0.1

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN,

451 45115 “inthorm Roca Bungbumiu Rargplid Jangk » 10782 Maland associales =
2 P = NSCTIS1 1S 17D3S
Tol =56 24358 21 [mai cakbralion@stvioharr com sl 0
Cert. No. : ACL24027
Joh Nu. 1 VC67AC0044
Pages  : dof8
Result of calibration ;.
1. Absulute sensitivity
Relerence Measurcd Acceplanee
Acouslic Signal Vulue Devation Limit
(dB) (dB) (dB ) (dB}
93.9 {93.98) 93.9 0.0 +0.3

2. Self-generuted noise

2.1 Nurmal test

Measured Value
(dB)
15.8

22 The microphone of the sound level mster was replaced by eleetrical signal input device,

Frequency Measured value
Weighting (4B)
A= weight 12.0
C - weight 184
Flat 24,2

3. Acouslicul signal ests of frequency weightings

Meter free-field acousiic response at o level of 84 dB

Frequency Deviation from various frequency weighting response cunve (di)
[He) iy
Flas C-weight A-weight
1235 0,7 0.8 0.9
1000 ;2 -0.2 0.2
8000 255 =35 -2i5
7 AN -




SITHIPORN ASSOCIATES CO., LTD.
SITHIPORN ASSOCIATES CO., LTD. CALIBRATION LABORATORY SITHIPORN,
CALIBRATION LABORATORY SITHIPORN / 25481} S7 ribarr Reod Bongbumiu Bangalud Uuighes 16702 hatlona associates
251451118 rirera Road, Bangbumra sangpiue Bangkne 10707 Tranang AsSsSoOCIates Tol 4562223631 Lo | calibratian iphorn zens ::;:.S‘I:;::::
02433 B33! ma - zalsraisn@sd s sharn com :::;ﬂ_::‘l;:: e o e (-;; No. ey
Comt.No. : ACLIM027 Job No. : VC6TACH0H
JobNo. : VC67AC0044 Pages  : 6afB
Pags— F3008 7. Level linearity on the reference level range
4. Electrical signal tests of frequeney welghtings 2
Weighting network response with refative to | kilz, s |t | Dovieed | Aowions
Frequency Dicx tion from vanous frequency weighting response eurve (dR) Value Vakie Vahue Limiis
(H) ) ) Aceeplance (4B} (dB ) (dB) (dn)
o CHRM ) et I.i:nils 137.0 137.0 0.0 -1
5] 0.1 0.0 0.1 42,0 1360 136.0 0.0 = 1,0
125 0,0 0.0 0,0 £1,5 1350 135.0 0.0 =10
250 00 0.0 0.0 £1.5 134.0 1340 0.0 = LI
500 0.0 0.0 0,0 -Ls 133.0 133,0 0.0 1
1000 00 0.0 0.0 +1.0 132,0 132,0 0.0 HE
2000 0.0 0.0 0.0 +20 131,0 131.0 0.0 =4
4000 0.0 0.0 0.0 +3,0 129.0 129.0 0.0 L
3000 00 0.1 0,1 £3.0 124,0 1240 0.0 1
119.0 119.0 0.0 =1
114.0 114.0 0.0 =11
5. Frequency and time weightings a1 1 kHe 1090 1050 00 Y]
3.1 Frequency weightings at 1 ki 104.0 104.0 0.0 =11
Amicipated | Messwred | Deviated | Aceeplanee el L) g0 s
Frequency Ve Value i Chnlis 93,0 94,0 0.0 21
Weighting tdB) (dB ) (dB) (dB } §9.0 891 0.1 + 1.1
A - weight 94.0 94,0 0.0 102 840 841 0.1 1
C - weight 94,0 94,0 0.0 202 790 79.1 0.1 <Ll
Flat 94.0 94.0 0.0 - 02 74.0 74,1 0.1 2 1.1
69.0 69.1 0.1 £ 11
5.2 Time weighting al 1 kHz 610 64.0 0.0 1Ll
590 3.1 0.1 L1t
— .-\n:,i:;zjcd M:::r:d L)\c:lal::nl Ac[j:tl:::cc 540 5.0 0.0 + 1.
Weighting (d8) () (an) (dB) - — = L
44,0 34,0 0.0 + Ll
Fasi 94.0 94.0 0.0 = 0.l 390 390 0.0 * LI
Slow 94,0 94.0 0.0 +0.1 320 34.0 0.0 + 1L
Leg 94.0 94.0 0.0 101 200 300 0.0 L1
290 20,1 0.1
6. Long - terin stability 380 51 ol
SLM Display [ SLM Dusplay | Deviated | Acceptance 27,0 27, 0.l
Frequency at initial ai final Valag Limits 26.0 26.1 [
Weighting {dB} (dB) (B} (dny 280 251 (] =l
A - weight 94,0 94.0 0.0 %03 -~ W 3
- . o = Sl
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIPORN, B .
314511 Sonthem Roue. Zergbumny Rango . d Bargkob., 1000 Tharana associates 11‘ 14:1’5:;::?;1 mﬂ.i’:"ii“.‘f,'f:i‘::g:ivu‘f'llni"mm 10700 Tnailang assocrates b
el =50 2423 8231 Liny celibration@s thipheineon CALPIRATION B3 T i ) il ::ﬁ;:;::::ﬁ
Cert No. : ACL24027 CerL No. : ACL24027
Job No. : VC67AC0044 Job No, : VC67AC0044
Pages  : TofB Pages : Bolg
8. Level linearity including the level range control
11. Overload indication
Anticipated Measured Deviated Acceplance
Range Value Value Value Limits Measured value (dB) | Deviaied | Aceeprance
(dB) (dB) (dB ) (dB) Positive Negative Value Limits
Auto 94.0 94,0 0.0 1.1 ouehalfeyele | one-lualf cycle (dB) tdB )
X 59.6 -0.1 a5 |
9. Tone burst response
Time T'one burst Antigipated | Meosured Deviated | Acceptance gh level stubility
duration, Tb Cyele Value Value Value Limits
Weiglting (ms ) (dB) (dB) (dB) tdB ) SLM Display | SLM Display | Deviated Aceeptance
0.25 1 108.0 107.9 0.1 1.5:-5,0 Frequency ot initial - Vil
Tast = 8 117.0 117.0 0.0 L0 :-2.5 Weighting (AR} 1B} (dB)
200 300 134,0 134.0 0.0 1,0 A weigh eh = —
2 8 108.0 108.0 0.0 1.5:-5.0
Slow
200 800 1276 127.6 0.0 =1.0
025 1 99.0 98,9 -0.1
SEL 2 s 1080 108.0 0.0
200 80U 126.0 128.0 0.0 The reported uncertainty is based on 4 standard uncertainly multiplicd by coverage factor & - 2
orany valve following caleulation,providing a luel of confidence of approximately 95 %
10, Peak C sound level
——— —  Endof Culibration Certificate = s = -
Number of cyele Anticipated Measured Deviated Aeceplance
in Vialue [ Value, Lepeak|  Value Limits
131 sigual (dB) (dB) (dn ) (dB)
Contitmus 133.0 133,0 0.0 3.0
One 136.4 135.3 L1 13,0
Nunber of eycle Anticipated Measured Deviated Acceplance
in Value Value Value Limiis
rest signal (dB) (dB) (dB ) (4B )
Costtinuous 1330 133.0 0.0 £2.0
Positive half cycle 135.4 135,2 0.2 2,0
Negalive half cycle 135.4 135.2 0.2 2,0
i e LELIC I ;




SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

4512511 Sinrk0'n Road. Jangburiu, Dangplud Bongxok. 13700 Tha land

SITHIPORN,
A%30CiAtE

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

451-451/1 Sinnthorn Road Bangbumru Bangp ud 3ang:

<0k, 10700 Thailand

SITHIPORN,

associates

el +. 2433 8331 Emall ca'brohongsmIpharn com Tol +£6 2432 B33| Fma  calibration@sithinhorn com ;‘::“ﬁ;i;:m
Cert. No. : ACL24228
Cert, No.: ACL24228 Job Ne. : VC67ACD127

Pages Tof8

Calibration Certificate

Equlpment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found ;

Customer :

Localion :

Ambient Temperature :
I'ressure :

Relative Humidity :

Received Date :
Calibration Date ;
Date of Issue

SOUND LEVEL METER
RION

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

00734223 /169439 / 72460
RYG FS0029

GOOD

ALS LABORATORY GROUP (TIIAILAND) CO., L1113,
104 PYIATTIHANAKAN 40, PIIATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KIIET SUAN LUANG.

BANGKOK, 10250 T1AILAND,

(230 £13) “C
(1013 23) kPa
(500 +20) %

10 JULY 2024
11 JULY 2024
15 JULY 2024

REVIEW BY .

mateme Fe

/

KPPROVED BY .. o
iy log
HEXTCAL DATE o ...

Culibrated by :

Approved by :

This certificawe is issued in ! wilh the

Nathakorn Pisutpaisan

7T ALt

( Thanakul Pelchurai )

ol ISOAEC 17025 standard. may not be reproduced

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

Calibration Procedure :

Calibration Method :

CP-AC-0L

Pages

This cquipment was calibrated by follow on 15C-61672-3 (2013) Standard Tor sound level meter (SLM).
“The SLM had tests to Acoustical and Elecirical signal lests of [requency weighting wilh Ancchaic chamber and Relerence

Standard lnsirnnents.

t 20lB

Tor tests results of ench itemns were made by observation of each Instruments display and also with SLM's display.

Condition of this resull of calibration :

1. Reference Standard Instruments :
Instrnment
‘Wavelorm Generalor
Wavelorm Generator
Digital Muliinieter
Digital Multimeter
Digital Multimeter
Programmable Atlenuator
Condenser Microphone
Mecasuring Amplifier

Mode) Serial No. Cert. No.
33210A MY48017076 Er-0009-24
33508 MY52302742 ET-0007-24
33461 A MY53220104 LELBP 2170267
33461A MY53220076 ELL.BI 2010267
34461A MY60024273 EEL.BP 22/0267
MAT-1070 62100114 EF-0008-24
4180 2977900 AA-1001-24
NA-42KA| 34560495 AA-3001-24

Due Date

05-11'14-25
13-FEB-25

05-FE13-25
12-FE3-25
05-FEB-25

2. This resull of calibration was found accurate us shown an datz and place of calibration for (s calibrated ilem only.

3. This certificaue is traceuble w e international system of unit maintained m :

3.1 Netional Institute ol Metralopy (Thailand),

3.2 Thailand Instituie ot Scientific und Technalogical Research (TISTR ),

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

481-251/1 Sinnthorn Koad, Sangbumeu Bengplua Eongkak 1970 Thaiand

SITHIPORN)

assoclates
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Job No, VC6TACI127
4of8
Result of calibration ;.
Reicrence Measured Atgeplance

Acoustic Signal Value Deviatio Limit
(di) L3} idp) (ds)
Y39 (93.94) 939 0.0 +0.3

2, Sell-generated noise
2.1 Nomu] (est

Meusused Value
iun)

14.6

2.2 The mierophone of the sound level ineter was replaced by electneal signal input device,

Tel +,6 2433 633) lma | calbat: m@s = phorcem x:.m’n;::i:
CerL No. : ACL2422%
Job No. : VC67ACO127
I'ages : 3ofd
Summary of Measurement Result ;.
Unceruinty Meximum-permiticd
Paraineter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0. N/A
2. Self-penerated noise 0.2 N/A
3 Acoustical signal lests of (equency weiphtings
125 Hz 0.3 0.6
1000 11z 0.3 0.6
8000 [z 0.3 07
4. Eleetrical signal tests af [requency weightings
For 10 Hz 104 kliz 0.3 0.6
For >4 kllzw 10 kllz 0.3 0.7
For > 10 kHz to 20 kHz - L
5. Frequency and time weigltings at 1 kKHe 0,2 02
6. Lany - lerm stability ol 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level lincarity including the level range control 2 0.3
9, Tone burst response 0.2 0.3
10, Peak C sound level 0.2 0.35
11, Overload indicution 02 0.25
12, 1igh level stabiliy .1 0.1

5 Lol

Frequency Weighting

Weighting (4R}

A= weight 9.9

C = weight 167
Flat 224

3. Acoustical signal lesls of [requency weightings

Meter free-ficld aconstic respo

nse ata level of 84 4R

Trequency Devialion [rom various frequency weighling responsc curve (dB1
L= Flat Cwgght A A“Fpl.:m“
7 Limits
135 [} 04 0.4 + 1.5
1000 0.1 -0.1 0.1 = 1,0
3000 =1.7 L6 -1.6 5.0




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

54311 Sin~hom Reod Bangbumru Bongplud Bungeax, 10700 Thallone
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SITHIPORN;
Jssoctates

[Tty
CALRRATION 184

4. Electrical signal tests of Irequency weightings

Weighiing netwaork response wilh relative to | kHz,

ACL24228
: VC67AC0127
: 50f8

SITHIPORN ASSQCIATES CO.,, LTD.
CALIBRATION LABORATORY

<b1-¢51/1$ - nthoin Road Bangbumiv, bangpluc Bangsek 13700 Tha In=d

SITHIPORN;

essociates

Inl +B6 5413 B3R Froe calprolisn@sih phor.com PECTHMIT IS
CALIREATON 181
Cerw No. : ACL24228
Job No. : VC6TACH27
Papes  : Gof8

7. Level linearity on the reference level range

Anlicipated Measured Deviated
Frequency Deviation from various lrequency weighting response curve (dB) Value Value Value
LHz) Flu C-weight | A-weight ACC?"'_“"“ {dD) () fny
Limits 137.0 137.1 0.1
63 0.1 -0.1 -0.1 =20 136.0 136.1 0.
125 0.0 0.0 A1 £1,5 1350 135.1 [
350 00 00 o ) 1340 134.1 0.1
500 0.0 0.0 0,1 115 1330 1330 0.0
1000 0.0 0.0 0.0 <10 1320 150 L
2000 0.0 0.0 0.0 +2,0 1310 1210 0.0
1290 129.1 0.1
4000 0.0 0.0 0.0 230 08 e ¥
8000 0.0 0.0 00 =50 119.0 Tioa o
114.0 114.1 0.1
5. Frequeney and tine weightings at 1 kilz 1090 109.1 0.1
5.1 Irequency weightings al | kHz 104.0 1041 0.1
99.0 9.1 0.1
. Anticipated Measured Dewiated Acceptanee 94,0 94,0 0.0
Frequency Vulue Vahe Value Limits 29,0 9.0 0.0
Weigluing {dB) (dB) (dB) (di) 84.0 4,00 0.0
A - waighl 94,0 94,0 0.0 £02 79.0 79.0 0.0
C - weight 94.0 94.0 0.0 +0,2 74.0 0.0
Flat 94.0 94.0 0.0 £0,2 £9.0 0.0
64.0 0.0
5.2 Time weighting at 1 kHz S0 00
54,0 0.0
Anticipaied | Measnred Daviated Agceptance 49,0 0.0
Frequency Value Value Value Limits 4.0 0.0
Weihting (dB) {dB) (dB) (dn) 39.0 0.0
Fast 94,0 94.0 0.0 +0,1 34.0 0.0
Slow 94,0 94.0 0.0 10,0 30.0 0.0
Leq 94.0 94.0 00 +0.1 290 a0
28.1 0.1
6. Long - (erm stabi 27.0 0.0
SLM Display | SLM Display | Devialed Accepance 26.1 0.1
Frequency at initial at fingl Value Lirmits 2.1 0.1
Weighting (di ) (dB) (d3) (dB)
A - weighs 94,0 94.0 0.0 £03
= Lef ) B A
SITHIPORN ASSOCIATES CO,, LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIPORN,

451451 Sinnihorn Road Earghumi Bargalud Bangkok 10702 Trarand

associates

Tel +1.6 2433 BIN tma’ :calibrater@ hiphorn com m’:"m
Cerl. No. ; ACL24228
Job No. : VC6TACH127
Pages : TJolR
8. Level linearity including the level ranpe control
Anlicipated Measured Deviated Agveptonge
Range Value Value Vahue Limits
(dB) (dR} {dB ) (dB )
Auly 94.0 94.0 0.0 L1
9. Tone burst respanse
Tinwe Tane burst Anticipaed Measured Deviated Acceptance
durizion, Tb Cycle Valie Value Valae Limits
Weighting s ) (di) (d8) (dB)
0.25 ] 108.0 107.9 =0.1
Tast 2 5 117.0 117.0 0.0
200 800 1340 134.0 0.0
Slow 2 8 108.0 108.0 0.4
200 800 127.6 127.6 0.0
0.25 I 99.0 939 0.1
SCI. B 8 10R.0 108.0 0.0
200 800 128.0 128.0 0.0
10. Peak C sound level
Number of eyele Anticipated Measured Devimed Aeceplanee
in Value Vulue, Lepeak Value Limits
test signal 1dB ) {dB) (dli) (dB)
Continuous 133.0 133.0 0.0 =3.0
O 1364 1353 =11 =3.0
Number af cycle Anticipared Mensured Deviaed Acceplae
in Value Value Vialue Limits
test signal (uB) 1dR ) (B )
Caontinuous 133.0 0.0 =20
Tositive il cycle 135.1 -0.3 =2.0
Negative half eycle 135.1 -0.3 =2.0

 n L

4561-451f1 Sinnthorn Rooe. Bangbumru Bangpiud Bangkn 13700 Thailana

fel

22 B33 Eme cal bralion@sth phorn.cem

associates
WRCTHATI VIS

CAUSAAON 039
Cerl. N ACL24228
Job Na. : YC67AC0127
Pages @ Bof@
11. Overload indication
Mesured value {dB ) Deviated Acceplunee
Fositive Negative Value Linsits
one-hall cyele | ene-hall cycle (dB) (dB)
89,5 59.6 0.1 =[5
12. High level stabilly
SLM Display | SLM Display | Deviawd Aceeplance
Frequency: a initial ait final Valuse Limits
Weighting {dn) (dB) (dR) (dR)
A= weight 137.0 137.0 0o 0,3

The repored uniceatuimy is based on a standard uncenainty multiplied by covermge factor & -+ 2

orany value Tollowing

providing a lavel of

fid ol

naicly 95 %

End of Calihration Certilicate




SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

All-481f1 Sinnthorn Road, Bangbu miu Bungztud Bangkes, 197SC Thiland

Tal +50 2233 9331 tmas . calioralior@samphorneam

S

SITHIPORN e

NI 1T
[ritreEsen

SITHIPORN ASSOCIATES CO.,
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Cert No. : ACL24093
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Calibration Certificate

Equipment :

Manufacturer ; RION

SOUND LEVEL METER

Maodel : NL-42 / Microphetie UC-52 / Preumplilier NEH-24
Serial No.: 00734225/ 145272 134370

ID No.: RYG_FS0030

Condition As Found : GOOD

Customer :

ALS LABORATORY GROUP (TIHAILAND) CO., LTD,

104 PHATTHANAKAN 40, PHATTHANAK AN ROAD,
KHWAENG PIIATTIANAKAN, KIIET SUAN LUANG,
BANGKOK. 10250 THAILAND.

Location : *

Ambient Tenperature ; (23013) °G
Pressure : (1013 =3) kPa
Relative Humidity : (500 =20 ) %

Received Date :
Calibration Date :
Dute of Issue :

Calibrated by :

Approved by :

This certificute is ivsued in

wilh e

19 JANUARY 2024
25-26 JANUARY 2024
29 IANUARY 2024

10l8

g e 7

Nathakom Pisutpaisan

A

(

Thannkul Pelchurai )

other than in full, exeept with the prior wniuen approval of the head of Calibration 1 shomtory.

qui ol TSOAIEC 17025 standard, may not be reproduced

Calibration Procedure @

Calibration Method :

CP-AC-0)

This equipment was calibraied by follow on IEC-61672-3 {201 3) Standard lor sound level meter (SLM),

ACL24093
YC6TACA058

:20r8

The S1.M had tests to Acoustical and Elecirical signal (ests of frequency weighting with Ancchoic chamber and Reference

Standard Instruments.

Far tests resulls of cach ilems were made by observation of each Instruments display and alsu with SLM's display.

Condition of this result of calibration :

1. Referenee Standard Instruments :
Instrument
‘Waveform Generator
Waveform Generator
Digital Multimeter
Digital Multimeter
Digital Multimeter
Programmable Altenuator
Candenser Microphane
Meusuring Amplificr

Mede)
33210A
33511B
33461A
3346IA
34461A

MAT-1070
4180
NA-2KAI

Serinl No.
MY48017076
MY32302742
MY33220104
MY53220076
MY60024273

62100114

2977900

34560495

Cert. No.
EF-0009-23
CF-0010-23

LEL,BP 30/0266

EEL.BP 29/0266

EEL.BP 31/0266
LF-0011-23
AA-1001-23
AA-3002-23

Due Dute
07-FEB-24
07-FL.B3-24
13-FEB-24
13-FEB-24
14-FEB-24
OR-FIB-24
14-FEB-24
14-F1:B-24

2. Lhis resultof calibration was found accurate as shawn on date and place of calibration for this calibraled ilem only,

3. This cenifiente is irczuble 1o the international syslem ol unit maintined at :

3.1 National Instilute o Metrology ( Mailand),

3.2 Thailand Institute of Seientific and 1 echnological Rescarch (TISTR),

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

431-43/15 rintharn Road Bongourmiu Bangplad Dangios, 10792 Thaiand

assocrates

&
WECTS 1900

451-43}{1 $inthorn Roaa Bangbumi, Bangplud, hengh ok 10703 Thailone:

associates

AT TS 17EES

Tol+d MBI [ esirmien@itehoencom TS 10 Tel 485 24318323 Imai .cal orotion@sithip!127n com il dpons
ACL24093 Cert. No, : ACL24093
: VCGIACD0S8 JobNo. : VCGTACO058
: 3or8 Papes 4ol
Sumeary of Measurement Result : Result of calibration ;.
1. Absolule sensitivity
Uncertainty Muximum-permitied Reference Measured Acceptance
Purameter ) uncertainty af Acauslic Signal Value Deviation Limit
meusurement (dR) (dB) (dB ) (4B} (dB
1. Absolute sensitivity .2 N/A 93.9 (93.98) 931.9 0.0 0,3
2. Sell-gencrited noise 0.2 NIA
3. Acoustical siymal Lests of frequency weiphtings 2. Sclf-pencrated noise
125 Hz 03 0.6 2.1 Normal test
1000 [1z 0.3 0.6
Messured Value
8000 1z 0.3 0.7 (4B}
<, Ilecvical signal lests ol frequency weightings 4
For 10 Hz 1w d kHz 0.3 0.6
Foy >4 kHz 10 10kHz 0.3 0.7 2.2 The microphane of the sound level meter was replaced by electrical signal input device.
LorpalOkliz G20 ki L Freguency Measured value
5, Frequency and time weishtings at 1 kHz 0.2 0.2 Weighting i
6. Long - lenn slability 0.l ol
e AW 1.6
7, L.evel lincurity on the reference level range 0.2 0.3
— - = C - weight 17.9
8, Level lincarity including 1he level range control 02 0.3 ;
T 23,
9, Tone hurst response 02 0.3 - 8
10, Peak C sound level 0.2 0.25
11, Overlosd idication 02 0.5 Acoustical signal tests of frequency weightings
free-fi i el of §4 d
12, ligh lovel swabiliy o1 ol Mcier free-ficld acouslic response al a level of 84 dB
Frequency Deviation from wirious frequency weighting response curve (dl3)
Ciz) 1 Z Aegeptance
Flu Ceweight Asweight s
Liimits
123 0.3 [T 0.3
1000 0.0 0.0 0.0
8000 =1.1 -0.9 -0.9 =3.0




SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

251 43 Sinrtharn fiooad. Bongummng Bongphud Bangeos 10703 Iheliand
Tel +66 24536331 Cma  caliLration@sitiplorncam

4. Electricul signal tess of frequency weightings

Weighting newwork response with relative lo 1 kllz

SITHIPORN)
associales
NSC LTS 1025
CALIMAATION 814

Cerl. No. : ACL24093
Job No.  : VCEIACDOSH
Pages : 5ulB

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4513511 Sinntharn Rsod Bargbummns, Bongpiud fengros ‘0700 1aallano

SITHIPORN)
&ssociales

T TS 1R

A 466 7433 ol F0il iptiann com
Tel 1667433081 Fmo col bratiensil iphan TR

Cert. No. : ACL24093
Jub No. : VCETACU0SS
Pages  : Gof8

7. Lesel fincarity on the reference level range

Frequency Deviation Jrom various fiequency weighting response curve (dB) Anlicinaied Mesaticd Deviated b
) Flas Coweight | Acweight i :V::, :, :::, :::‘, I.':';L;
Limits
= 0 o0 v ~0 137.0 137.0 1.0 10
s o = — TS 1360 1360 0.0 i1
250 0.0 0.0 0.0 515 L3 1330 00 A
5 ] o D =5 134.0 134.0 0.0 + 1.
1000 [ 0.0 0.0 +1.0 1330 1330 00 il
2000 0.0 0.0 0.0 12,0 1320 jazd 8 40
4000 0.0 0.0 0.0 +3.0 1210 1200 o =1l
— o - = - 129.0 1290 0.0 LI
1240 1240 00 1.1
1190 119.0 0.0 1)
5. Frequeney und time weightings al | KHz 114.0 1140 00 £1
5.1 Frequeney weightings ar 1 kllz 109.0 1090 Vo 211
104.0 104.0 0.0 L1
Anticipated Measured Deviated Acceplance 9.0 9.0 00 =11
Frequenicy Value Value Value Limits

Weighting (dn) 1dB) (d ) 148} 240 0 o0

89,0 9.0 00

A - weight 91,0 4.0 0.0 +0.2 5 7 T

C - weight 910 94,0 0.0 102 = s py:

Flat 94.0 91.0 0.0 0.2 o =M T

='s 9.0 69.0 0.0

5.2 Time weighting at 1 KHz

64.0 64.0 0.0

Amicipated | Measured | Devisted | Acceprance 50 390 00

Frequency Value Value Valae Lumits 54.0 539 0.1

Weiglting {dB ) idB ) {dB ) 1dB} 49.0 9.0 o

Fust 94,0 94.0 0.0 1ol 440 339 0.1

Siow 94.0 94.0 0.0 +0.1 39,0 389 0.1

[ 940 4.0 0.0 4 0.1 340 3.9 0.1

30.0 29.9 0.1

6. Long - term stubility 29.0 259 0.1

SLM Display | SLM Display | Deviated | Acceptance 20 280 0.9

Frequency atinitial at Gl Value Limits 210 210 L]
Weighting {du ) (d3) taB) 1dB) 260 260 0.0 ELL
A - weight 910 530 0.0 03 et = oo Al

et S _alle.
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO_ LTD.
CALIBRATION LABORATORY SITHIPORN, CALIBRATION LABORATORY SITHIPORN,

a31 49/1$- nhora keod, Bangbumr Bongpivd, Bangsok, 10700 Tagiend
Tal +35 2353 8372 Fra calibralion@situphorn e

assoclales s
NAETIS T 1002
CALIBBATRON

8. Level linearkty including the level range contrel

CerL No. : ACL24093
Jdob No, : VC67ACODISR
Papes : Tof8

Aulicipated Mcasurcd Deviated Acceplance
Range Value Value Value Limits
tdB) (dB) (dH) (dB)
Auto 94.0 94.0 0.0 1.1
Y. Tone burst response
Time Tone burst Anticipated | Messured Devintled | Acceptance
duration. Tb Cyele Value Value Value Limils
Lms) 1dB ) (dB) (dB} (dB)
0.25 1 108.0 107.9 -0.1 1.51-5.0
Fast B 8 117.0 117.0 0.0 1.0:-2.5
200 800 1340 134,0 Q0.0 +1.0
Slow 2 8 108.0 108.0 0.0 1.5:-3.0
200 800 127.6 127.6 0.0 11.0
0.25 I 99.0 98.9 -0.1 1,5 ;-5.0
SEL 2 S 108.0 108.0 0.0 1.0:-2.5
200 800 128.0 128.0 0.0 +1.0
1, Feak € sound level
Number of eycle Antizipated Measured Devimed Aceeplance
in Valie Value, Lepenk Value Limis
les! signal 1dB ) (dB) {dB ) (dB)
Conlinuous 133.0 £33.0 0.0 +3.0
One 136.4 136,2 -0.2 +3.0
Number ol cyele Anticipated Measured Deviated Aeeeplanee
in Value Vulue Value Limits
st sigmial 1dB) (dB) {dB ) {dB)
Continuous 133.0 133.0 0.0 +2,0
Paositive half evele 135.4 135.2 .2 +2.0
Negative half cycle 135.4 1352 -0.2 *2.0

7 A

associates

R\,

RIS 17025
CALTATION BI85

451 13115 mthan Read. Bungaumir Bengplud Bunghar, 10200 Thailand
Tol 40524338231 (mal caibrolion@: 1 iphori.com

Cert. No. : ACL24093
Job No.  : VC67AC0058

Pages  : Bof8
1. Overload indicution
Mecasured value (d13 ) Deviated Acceptance
Posi; Negatwe Value Limits
one-hall cycle | one-halFeyele (dB) (dB)
8.6 89.8 0.2 =[5
12. High level stabiliry
SLM Display | SLM Display Deviated Ageplance
Trequency alinitial at final Value Limits.
Weighting (dB) (ds ) 143} 1dB)
A - weight 137.0 1370 0.0 40,3

The repurted uneertainty is based on a standurd uneertainty multiplicd by coverape factor & - 2

ar any value fallow ing valeulation providing u luvel of canfidence of approsimately 95 %

o1 End of Calibrution Certificale _ -




1
Request No, 21-67:0292 MYE NeBELIRR: 530267 ] Request No. 21-67/0292 MTC No.EEL BP, $3/10267
’ The reporied expanded uncertainly is based upon a standard uncertainty multiplied by a covernge
S - -
CALIBRATION CERTIFICATE | factor k — 2, providing a level of confidence of approximately 95%.
| Nominal Qutpuf of Unit Under Test = 94 dB re 20pPa a1 1000 Hz
Submitted by < ALS Laboratory Group (Thisiland) Ca..ltd, |
o | Acoustic Ouiput in dB re 201Pa, Corrected 1o Reference Conditions: 101,325 kPa, 23,0 °C and 50 %RI!
Address < 104 Phanhanakan 40, Phanthanakan ke, Khwaeng Phatthanakan, Khel Suan Luang. Bangkok. 10250, |

Callbrated al

TITETR

EE THAILANE INSTETUTE OF SCIENTIFIC AN TEC HN(LOGICAL RESTARCHATISTRI

< Ilecirical and Electronic Standards Laboratory, Industrial Metrology ad Testing Service Clentre,

i}

TISTR s

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

1. Sound Pressure Level

|
|
Soi 1C. Bangpee Industrial Lstate, Sukhumyit Rd., Munng. Sumiprakan 10280, Standard Microphone | Measured Sound Pressure | Deviated valne | Uncertainty Tolerance limit
Instrument Calibrated ; Ambient Environment Type Level (dB) (dB) (dB) [EC60942:2003 Class [
+ Sound Calibrator Temperature HZ =D 172 inch Bruel&Kjacr 4180 94.01 001 +0.10 2040 dB
Manufacturer : Rion Relotive Huntidity (50 1 15) % 2. Frequeney
|
Model NG Ambicnt Pressure (101,325 ~ 1,50 kl'a l
o Standurd Microphone Measured Frequency Deviated value | Uncerainty Tolerance limit
Serial Na 3178121 DK YG_I'S023)
) . Type (Hz) (Hz) (Hz) TEC60942:2003 Class |
Standuris nsed = 1, Digilel Funetion Synthesizer NF Elecnonic DE-1934 $/N 122037,
» 7> 172 inch Bruel&Kjacr 4180 1003,1 3l 415 *1.0%
2. Measuring Amplifier Bruel&Kjaer 2636 SN 1537434, Fialows - LR CTPR it
A, Mogrammable Atenpuator Ta va I PA-3U3A S/NOI 2214, 1“.—; L‘
AL |
4. Digital Multimeter Apilent 34461 A SN MY 44005560, - Standard Microphone | Measured Tolal Distortion Uncertainly Toterunee limil
X, Pressure Transimilter Vaisala PTB202AD $/N 10650001, 21 /i U 5 Type (%) (%) TEC60942:2003 Class |
6. Auliu Amalyzer Keithley 2015-P 172 inch Brucl&Kjacr 4180 1.80 0,50 +3.0%

7. Condenser Micraphone B&K 4180 SN 2889871, Nole : 1. No adjustment.

Catibrution I"'rocedure: CP-102-04 based on 15C 60942-2003; The sound pressure level generated by sound 2, The calibrator pressure correctian was not included,

calibrator under test shall be measured by stanwdard microphone Lsing an insert voltage echnique. 3. The micraphone volume cormection was included at level of 0,16 dB frorcn R

Calibrated by :

This insirument s beer eabrated against standards maintained at Eleetrienl and Electronic Standards Approved by :

4.

(Mr.Wecerachai Decchaiyae)

Laboraiory (EEL). which are iraceable 10 the Internatianal System of Units through ilie Nanonal Insticue of

Metrologs (Thailand),

; r
The mfomiation an actual reading is avtached herewith and the unceriainty limrls quoted refer 1o the ) ‘,. "y °~T”“
Elcctrical and Elettronit Standards Laboratory

measured values only

Dale of Calibration 1 28 Feb. 2024 Industrial Metrology and Testing Serviee Centre
Date of Receipt : 19 Teb, 2024

Dale of Issuc : 29 Teb, 2024 Ref: 201]12670219007 19001

tnd of Centificale 202

Date of Calibration : 28 Feb, 2029

i Céfice

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Suinthom Rd, Sangbumey, Brngpled Bangkok 10700 THAILAND.
Tel0-2435-5800 Fax0-2433-1679 e-malkcal

SITHIPORN: SITHIPORN ASSOCIATES CO.LTD.

CALIBRATION LABORATORY

N

DN\ Continuation of Calibration Certificate
NIC-TEI-TE 1701

o Cert. No, : ACL23324

P i i Job No, : VC67ACUD11
Cert. No.: ACL23324 Pages : 208
Pages lory Calibration Procedure :

CP-AC-0L

Calibration Certificate

Equipment : SOUND LEVEL METE - i
quipm R This equipment wus calibeated by based on [EC-61672-3 (2013) Standard for sound lovel meter (SLM).
Manufacturer : RION 9 i i, . .
The SLM had tests 10 Acoustical and Eleetrical signal tests of frequency weighting with Anechoic chamber and Refercuce
Model : NL~4 Microphone UC-52 / Preamplifier NH-24 .
Standard Instruments,
ial No.: z 2
Serial No.: 00873100 /171842 /73485 Por tests results of cach ilems wore anade by ubservation of each Insiruments display and also with SLM's displas,
1D No.: RYG_FS0384

Calibration Method :

Condition of this resul( of calibration :

L. Reference Standurd Instruments

Condition As Found : GOoD Instrument Model Serial No. Cerl, No, Duc Date
Wavefonn Generalor 332104 MY48017076 LF0009-23  07-FEB-24
Customer : ALS LABORATORY GROUP (| HAILAND) CO., LTD, Waveform Generatar 315118 MY52302742 LI-001023  07-FEB-24
y g 1ATHIHARASEO: PHATTHARAKAN ROAD; Digital Multimeter 334614 MY53220104  EEL.BP 30/0266 13-FEL-24
;‘*: é‘fgf ’I’L‘Z”;T:":‘:ﬁ;g KHENSUANLUANG; Digitl Molimeter 334614 MY53220076  FEL.BP 29/0266 13-FEB-24
Digital Mulimeter 344614 MY60024273  CEL.BP 3140266  14-FEB-24
Programmable Altenuntor MAT-1070 62100114 EF-0011-23 08-[1:13-24
Condenser Microphone 4180 2977900 AA-LODI23  14FI B4
Loeation : TS e d Measuring Amplifier NA-2KAL 34560495 AA-3002-23 14-FEB-24
Ambient Temperature : (230 23) Us o /T/Mﬁ’r'
Pressure : (1013 43 i 2. This resul of ezlibrution was found accurate as shown on date and place of calibration for this calibrated item anly.
Relative Humidity = 500 220 Yo

Received Date @
Calibrution Date :
Date of Issuc :

11 OCTOBLR 2023
1920 OCTOBER 2023
24 OCTOBER 2023

Culibrated by :

Approved hy :

This is issued in

with the

other than o Tatl, ¢

Q=TS 2-1L-024220604

Nathukarn Pisutpalsan

7. &l

{ Thanakul Perchurai

i OF ISO/EC 17025 standand, niay nol he reproduced

et with the prior written approsil of the head of Calibration Laboratory,

3. This certil

cale is racesble 1o the international systzm of unit maintained at :
3.1 Naiional Institute of Mctrology ( lhailand),

3.2 Thailund Institue of Scientific and Technological Rescarch (TISTR),

Q1 ISIZH G1020061
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SITHIPORN  SITHIPORN ASSOCIATES CO,LTD.
Y CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, : ACL23324
JobNo. : VC6TACO01]
Pages : 30fB

Summiry of Measurement Hesult ;.
Uncertainty | Maximum-permitted
Parameter I'ass Fail uncertainty ol
m
measurement (dB)
1. Absolute sensitivily v - 0.2 NA
2. Selfygenerated noise v - 02 N/A
3. Acouslical signal tests of frequency weightings
125 1z v - 0.3 0.6
1000 Hz 4 - 0.3 0.6
8000 11z v 0.3 0.7
4, Electrical signal tests of frequency weightings
For 10 H7 104 kHz v 0.3 0.6
For >4 kHz 10 10kllz v 0.3 0.7
For > 10 kHz 10 20 ktlz = 1.0
5. Frequency and tinie weightings at 1 kllz v 0.2 0.2
6. Long - lenn stabilily v 0.1 0.1
7. Level linearity on the reference level range v 0.2 0.3
8. Level lincarity including the level range contrul v 02 0.3
9. Tone burst response 4 0.2 03
10. Peak C sound level v 0.2 0.5
11. Overload indicalion v - 0.2 025
12, Nigh tevel stability 4 - 0.1 0.l
Noie:  Pass/kail evaluation for each parameter,
will be considered together froim the limit und the Masimum-permitted uncertainry af

QF-TS12-04-4H-020004

7 Sl

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
A SIS CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert Nu. 1 ACL23324
Job No. : VCG6TACODI1

Pages : 1of8
Result of calibreation ;.
1. Absolute sensitivity
Reference Measurcd Acceplance
Acouslic Signal Value Devialion Limit
(dB) (dR) (dB) (dB)
91.9 (93.98) 93.9 0.0 +).3

2, Self-generated noise
2.1 Normal test

Measured Value
(dn)
168

2.2 The microphore of the sound lesel meter wan replaced by lectrical signal input device,

Trequency Measured value
Weighting (dB)
A - weight 113
C = weight 17.5
Tlat 231

3. Acousticul signal tests of frequency weightings

Meier free-field acoustic responsc al a level of 84 dB

Frespeney Deviation from various [requency weighting response curve (dB)
(Hz) Acceplance
Fla C-weight Aswerght e
Limits
125 04 UA 05 2 L35
1000 0.0 0.0 0.0 41,0
8000 =1.2 =1.1 -1.1 5,0

QI = TRL2+03-H 20664

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
ik il CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. @ ACL23324
Jol Nu. @ VC6TACD011
Puges t 50fB

4. Elecirical signal tests of frequency weightings

Weighting network response with relative (o 1 kliz.

Frequeney Deviation from various [requency weighling response curve (dB)
{Hz) . ; Acceplance
Flat Caweight Asweight
Limits
63 -0.1 0.0 -0.1 +2,0
125 0.0 0.0 0o 1,5
250 0.0 0.0 04 =15
500 0.0 00 0.0 1.5
[000 0.0 0.0 o4 +1.0
2000 0.0 0.0 0.0 =2.0
4000 0.0 0.0 0.0 3.0
8000 0.0 0.1 0.1 5.0

5. Frequency und fime weightiogs at 1 kilz

5.1 Frequency weightings at 1 kHz

Anticipated Measured Deviated Acceptanee
Frequency Value Value Value Limils
Weighting (dB) (dB) (JB) (dB)
A = weight Y3.0 94.0 0.0 =02
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0

5.2 Time weighting ot 1 kHz

Anticipated Measured Deviated Acceprance
Frequangy Value Value Valie Limits
LdBy {dli) (dB ) (dB )
Fast 94.0 94.0 0.0 = 0.1
Slow. 94.0 94,0 0.0 0.1
lLeq 94.0 94.0 0.0 -1

6. Long - term stability

SLM Display | SLM Display | Deviated | Aeceptanee
Fregueney

atin at final Limits
Weighting idB ) {dB) 1dB
A - weight 94.0 91.0 ={.3

QRIS 12010402000 1

7 i

SITHIPORN  SITHIPORN ASSOCIATES CQO.,LTD.
o CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. No. : ACL23324
Jub No. 1 YC67ACO011
Pages  : Gof8

7. Level linearity on the refereace leve) range

Anticipated | Measured Deviated Acoeptance
Value Value Vaolue Limis
(dR } (dB) (dB) 1dB}
137.0 137.0 0.0 +11
136.0 116.0 0.0 4 1.1
135.0 135.0 0.0 4Ll
134.0 134.0 0.0 = 1.1
133.0 13500 ¢ 0.0 (2Nl
1320 0.0 =L1
131.0 0o Ea R
129.0 0.0 +1,]
124.0 0.0 11
119.0 0.0 + 11
114.0 0.0 x 1.1
109.0 00 + 1.1
104.0 0.0 + 1.
99.0 0.0 + 1.1
94.0 0.0 + L1
8.0 0.0 11
840 0.0 1 L1
79.0 0,0 + 1.
74.0 0.0 = 1.1
69.0 0.0 £ 1.0
64.0 0.0 A
59.0 0.0 -
54.0 =0.1 -1
49.0 0.0 Bl
4.0 -0.1 1.1
39.0 -0.1 2 L1
34.0 0.0 : 1.1
30.0 =0.1 okl
29.0 0,1 ~ 1.1
280 -0.1 ESA)
27.0 -U.1 <10
26.0 -0.2 £1.1
25.0 0.1 i |

Q1 =15 1 22012000

7



SIT H I PORN . SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Cerrificate

Cert, No. : ACL23324
Jab No. : VCGTAC0011
Pages : 7of8
8. Level lineurity including the Jevel range control
Antivipated Measured Devialed Acceplance
Range Value Value Value Limils
(dB) (dB) (dB ) (dB)
Auto 94.0 94.0 0.0 =11
Y. Tone burst respunse
Time Tone burst Anticipated Mensured Deviated | Aceeplance
duration, Tb Cyele Value Value Valoe Limils
Weighting (ms) (dB) (dB) (4B) (dB)
025 1 108.0 107.9 =0.1 1.5 :-5.0
Fast 2 8 117.0 17,0 0.0 0;-2.5
200 800 134,0 134.0 0.0 =1.0
Slow 2 8 108.0 108.0 0.0 1.5:-5.0
200 800 127.6 127.6 0.0 +1.0
0,25 1 99.0 98.9 -0.1
SEL 2 8 108.0 108.0 0.0
200 800 128.0 128.0 0.0
1. Peak Csound levet
Number of eycte Antcipated Measured Devimed Acceplance
in Value Value, Lepeak Value Limits
fes| signal (dB) {dB} {dB ) (dB)
Conlinuous 133.0 133.0 0.0 =3,0
One 136.4 1358 -0.6 =30
Numher af cyele Amticipated | Measured Deviated | Acceptanee
in Value Value Value Limits
Iest signal [dB } (dB) (dB}) (dB})
Continugns 133.0 133.0 0.0 +2,0
Positive half eycle 1354 1352 -0.2 Eati]
Nugative half eyche 1354 135.2 -2 220

QF-TS 1 2-04-La-0201664

SITHIPORN

Wltdals

SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7 BN

Cert. No,
Job No.
Pages
11. Overload indication
Measured value ( dB ) Deviated Acceplance
Posilive Negative Value Limits
one-halfcycle | ane-half cycle (dB) (dB)
89.7 89.6 -0.1 +1.5
12, High level stability
SLM Display | SIM [isplay Deviated Acceplance
Frequency ot linal Value Limits
Weighting {dB ) (dB) (di3) (dB )
A - weight 1370 1270 .0 £0.3

+ ACL23324
: YC6TALCO011
: 8of8

e reported uncerunty is based on a slandard unceriainty mulliplicd by coverape factor & = 2

or any value following calcularion,praviding a lavel of confidence of approximately 95 %

QF-TS1 212120664

End of Calibration Certificute

Z B -

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

<51-451/1 Sirinthorn Rd  Bangbumsy, Bargplud Bangkok 10700 'I'Hﬂ.ll.nND
Tel0-2435-8200 Fax0-2433-1679 e-mail:cal

NSC-TISKTIS 17025

com http:ifs i com

Cert. Nu. : ACL23325

SITHIPORN SI’

[HIPORN ASSOCIATES CO,LTD.
CALIBRATTION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23325
Job No. : VC67AC0011
Pages  : 2of8

Pupes 1of8

Calibration Certificate

Equipment :
Mapufacturer ;
Model :

Serinl No.:

ID No.:

Conditlun As Found :

Custmner :

Locativn :

Ambient Temperaturc :

Pressure @
Relative Humidity :

Received Date :
Calibration Date :
Date of Issuc

Calibrated by :

Approved by :

This certificate is issued in

SOUND LEVEL METER

RION

NL-42 Microphone UC-52 / Preamplifier NH-24
01073423/ 169513 1 73684

RYG_FS0386

GOOD

ALS LABORATORY GROUP {TIIAILAND) CO., LTD,

104 PHATTHANAKAN 40, PHA ITHANAKAN ROAD,
KITWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND,

1l OCTOBLR 2023
19-20 OCTOBER 2023
24 OCTOBER 2023

Nuthakom Pisutpaisan
Thanakul Peichurai

accardonce with (he requirements o ISOTEC 17025 stundard, may nol be reproduced

ather it i full exeept with the prior writien approval of the head ot Calibration Laboruiors

G- IN 202 0

Calibration Procedure : CP-AC-01

Calibration Mcthod :

This cquipment was calibraied by based on 1EC-61672-3 (2013) Standard for sound level meter (S1.M),
The S1.M had tests 1o Acoustical and Electrical signal tests ol [requency weighting wilh Anechoic chamber und Reference

Stanunrd liusirumients,

For lests results ol each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments ©

Instrument Model Serial No,
Wavelorm Generator 332104 MY45017076
Wavelonn Generator 335118 MY52302742
Digitl Multimeler 334614 MY'$3220104
Digrial Multimeter 33461A MY53220076
Digital Multimeler 344614 MY60024273
Programunable Allenuator MATT-1070 62100114
Condenser Microphone 4180 2977900
Mensuring Amplilier NA-2KAl 34560495

Cert. No.
EF-0009-23
£1-0010-23

ELL.BP 30/0266

EEL.BP 29/0266

EEL.BP 31/0266
LF-0011-23
AA-1001-23
AA-3002-23

07-FCB-24
13-FEB-24
13-FLEB-24
14-FL:H-24
U8-FEB-24
14-FEB-24
14-FFR-24

2. This result of calibration was lound uccurue as shown on dute and place of calibration for this calibrated item only.

3. This centificale is roceable to the intemational system ol unit maintained at :
3.1 Notianal [nstitute of Metroloyy (Thailand),
3.2 Thailand Institute of Scientific and Technological Research (TISTR),

QO IS12-08-0000200 01

o
— A7 A



SITHIPORN  SITHIPORN ASSOCIATES CO,LTD.
Rl CALIBRATION LABORATORY

Continuation of Calibration Certificate

CerL No. : ACL,23325
Job No. = VC67AC0011
Pages  : 308

Summary of Measurement Hesult ;
Uncertainty Maximum-permitted
Parameter Pass | Fail uncertainty of
(dB)
measurenient (UH)
1. Absolute sensitivily v . 0.2 N/A
2. Self-pencrated noise v . 0.2 N/A
3. Acoustical sigmal tests of frequency weightings
125 Hz v 0.3 0.6
1000 M/ v 0.3 0.6
8000 He 4 0.3 0.7
4. Electrical signal tesis of frequency weightings
For 10 11z 104 kllz v .3 0.6
For > d klizto 10 kHz v 0.3 0.7
For > 10 kHz 10 20 kHz - 1.0
5. Frequency and lime weightings at 1 ki1 v 0.2 0.2
6. Long - term stability v - 0.1 0.1
7.1.cvel linearity on the reference level range v - 0.2 0.3
8. Level lincarity including the level range conirol v - 0.2 0.3
9, Tone burst response v - 02 0.3
10, Peak C sound level v - 0.2 0,35
11. Overdond indication v 02 0.25
12. 1igh level siobility v - 0.1 0.1

Nole : Puss/Fail evaluation for cach purameter,

will be considered topether from the aceeplunce limil and the Maximum-permined uncenaiory of measurement,

QF-T33 2414- 14020064

s BT e |

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.

C = E e D
ek CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert.No. :  ACL23325
Job No. : VC6IACO01]
Puges  : 40l
Result oL calibration ;.
L. Absolule sensitivity
Relezenve Measurcd Acceptance
Acoustic Signal Value Deviution Limit
4By (dB ) (dB) (dB)
93,9 (93,95) 91,9 0.0 =0.3

2, Self-gencerated noise
2.1 Nonmal test

Measured Value
(dB)
15.4

2.2 The micraphone of the sound tevel meter was replaced by electrszal signal input device,

Frequency Measured value
Weighting (dB)
A - weight 13.1
C - weight 18.8
Flat 24.6

3. Acoustical signal tests of frequency welghtlngs
Meler free-lield acoustic response at a level o 84 JB

Frequency Deviatien from various {requency weighting responst curve (dB3)
(Nz) Aceeptance
Pl Coweight Asweight o
1.imils
123 0.2 0.2 0.2 = 1.5
1000 0.0 0.0 0.0 + 1.0
8000 1.6 1.7 1.0 =5.0

QU 18120 1026005

SITH IPORN SITHIPORN ASSOCIATES CO.,LTD.
ot CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN  SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certifivate

Cert. No. : ACL23325
Job No. : VC6TACO011
Pages : 50r8

4. Electrical signal tests of frequency weightings

Weighting network response with relative 1o t klle,

Frequency Devinion from varjous frequency weighling response curve (UB)
(Hz) Acceplonce
Flay Cowoigh Amweight i
Limits
63 0.0 0.0 =0.1 +2.0
125 0.0 0.0 0,0 11,5
250 0.0 0.0 0.0 1.5
500 0.0 0.0 0.0 145
1000 0.0 0.0 0.0 1.0
2000 0.0 0.0 0.0 2.0
4000 0.0 () 0.0 3.0
8000 0.0 0.1 0.1 +5.0

5. Frequeney and time weighrings at 1 kHz

5.1 Frequency weightings au | Kz

Anticipated | Measured Devisted Aceeptance
Frequency Value Value Value Limits
Weighting (dD) {db ) 1d8) (dB)
A - weighl 94.0 94,0 0.0 0.2
C - weight 94.0 94,0 0.0 02
Flat . 940 94.0 0.0 +0.2

5.2 Time weighting at | kHz

Anticipated | Mcasured | Devisted | Acceplance

Froquency Value Value Value Limits
(dB) (dB) {1dB 1 [dB )}
94.0 94.0 0.0 = 0,1
94,0 94.0 .0 0.1
94,0 94.0 0.0 +0.1

6. Long - term stability

SLM Display | SLM Display Deviated Avceptance

Frequency at nital an final Value Eamins
Welghting idB} 1 dB} 1dB } 1dB )
A = weight 94,0 94.0 0.0 .3

QU TS 124140002000 4

/!
B

Cert. No. : ACL23325
Job No. @ VCGTAC0011
Pages : Gof8

7. Level lincarity on the reference level range

Anticipated Measured Deviated Acecptance
Value Value Value Limits
(dB) (dB) LdB} 1dB)
137.0 137.0 0.0 =11
136.0 136.0 0.0 =LI
135.0 115.0 oo =Ll
134.0 134.0 0.0 =11
133.0 133.0 0.0 £ LI
1320 132.0 .0 =Ll
131.0 1310 0.0
129.0 129.0 0.0
124,00 124.0 0.0
11940 119.0 0.0
14,0 114.0 0.0
109.0 109.0 0.0
104.0 104.0 0.0
99.0 99.0 0.0
04.0 Y4.0 0.0
89.0 R9.0 00
84.0 §4.0 0.0
79.0 9.0 0.0
74.0 4.0 0.0
69.0 69.0 0.0
64.0 64.0 0.0
59.0 59.0 0,0
54.0 53.9 0.1
49.0 49.0 0.0
H.0 43.9 -0.1
39.0 389 -1
34.0 3.9 0.1
30.0 29.9 0.1
29.0 289 0.1
280 27.9. 0.1
2740 269 -0.1
260 259
23,0 248

2-0 1040210064

2y
el A/



SITHIPORN  SITHIPORN ASSOCIATES CO,LTD.
S CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23325
Job Na. : VC67AC0011
Pages : 708

8. Level linearity includiny the level range control

Anticipated Measured Deviated Acceplance
Range Value Value Velue Limits
(d3) (dB) (dB) (d3)
Aulo 94.0 94.0 0.0 =11
9. Tane burst response
Time Tone burst Anticipaled Mcasured Deviated Acceptance
duration. Th Cyele Value Value Value Limits
Weighting {ns ) (dB) (4B ) (dB) (dB)
0.25 1 108.0 107.9 0.1 1.5:-5.0
Fust 2 8 117.0 17.0 0.0 1.0;-25
200 300 134.0 1340 0.0 =10
Slow 2 8 108.0 108.0 ) 1.5;-5.0
200 800 127.6 127.6 0.0 0
0.25 1 99.0 98.9 0.1 1.5;-5.0
SEL 2 8 108.0 08,0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Numher o cycke Anticipated Measared Devisted Aceeplaiice
in Value Value, Lepenk Value Limits
test signal {dB) (dB) {dB) £ dB }
Continuous 133.0 133,0 0.0 +3,0
One 1364 136.1 -0.3 30
Number of cycle Anticipated Mecasured Deviated Aceeptance
in Value Value Value Limits
lest signal (dB ) (dB) (dB} (dH }
Conlinuous 133.0 133.0 0.0 £2,0
Positive half cycle 1359 1352 -0.2 +2.0
Negative half cycle 1354 1352 -0.2 2,0

Q- 1512-02-04-0. 2066+

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

Continuation of Calibration Certificate
Cert. No. : ACL23325
JobNo. : VC67AC0011
Pages  : 8ol

11, Overload indication

Mensured value (dB ) Devisted Acceplance
Positive Negutive Volue Limits
one-hulleyele | one-half cycle (dB) (dD)
89.6 89.6 0.0 *1.5

12. High level stubility

SLM Iusplay | SEA Display Beviaed Acceplance
Frequency al initia] at tinal Vale Limits
Weighting (dB } (B} (dB) (dB)
A - weight 137,0 13740 o £0,3

i ied by o s fuc =
The reponied uncenainty is based on a sendard wneerainty multiplicd by coverage factor 4 =2

) , S . i . "
or any value following ¢ providing a lavel of al'upy y 95 %

———— End of Calibration Certificute

Q=13 12-02H-U20604

SITHIPORN ASSOCIATES CO., LTD. Py
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CerL No. : ACL24008

Pages  :  lof8
. . .
Calibration Certificate
Equipment : SOUND LI VEL METER
Manufacturer : RION
Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 01173610/ 143485 /22619
ID No.: RYG _FS0389
Condition As Found : GOOD
Custemer : ALS LABORATORY GROUP (IHAILAND) CO., 11D,

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

Location : - 77
Ambient Temperature ; (230130 °C Niamatirra

L3 43 ) Kkba w
50,0 +20 ) % ul
19 DECEMBER 2023

05-08 JANUARY 2024
09 JANUARY 2024

Pressure :
Relative Humidity :

Received Dafe
Culibration Date
Date of Issuc :

Culibrated by ; Natbuhorn Pisutpaisan

v Al

(  Thanakul Peichurai )

Approved hy :

This certifieate 1s 1ssued il

accordance with the requirements ol ISO/IEC 17023 standard, may not be reproduced

other than n full, except with the prior written approvnl of the head of Calibration Laboratory.

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN
mhorm Raod Songbumns, Fongpiud, Bangks | 1670 Thaland associatles

2 6731 &maltea pranan@sirghom con RSCTOATI 170
CALAZATION Bse

54

&

Cerl. No. : ACL24008
Job Ne. : VC67ACO044
Pages : 2ol

Culibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by follow vn IEC-61672-3 (2013) Standnrd for sound level meter (S1.M).

The SLM had tests 1o Acoustical and Electrical signal lests of frequency weighting wilh Ancchoic chamber and Reference
Standurd tstruments,

For tests results of each items were mude by observation of each Insiroments display and also wilh SLM's display,

Condition of this result of calibration :

I Reference Siandard Instruments ©

Instrument Model Serial No, Cert. No, Due Dajge
Wavelorm Generalor 332104 MY48017076 E1-0009-23 07-FEB-24
Wavelorm Generalor 33518 MY52302742 LE-0010-23 07-FEB-24
Digital Multimeter 33461A MY353220104 ECL.BP 300266 13-1:13-24

(al Mullimeter 33461A MY33220076 LLL.BP 29/0266  13-FLEB3-24

Digital Multitnetey 3H461A MYG0024273 BP 3110266  14-FED-24
Programmable Atenuator MAT-1070 62100114 Cr-0ut1-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-F1:3-24
Measuring Amplifier NA2KAI 34560495 AA-3002-23 14-FCB-24

2. This result of*calibration was found aceurute s shown on date and place of calibration for this calibrated item anly,

3. This certificate i 1raceuble 10 the intemativnal system of unit mainiained at :
3.1 National Insticute of Metrology { Thailund),

3.2 Thailand Instinue of Seientific and Technological Rescarch (11S1R),

b /é%%w
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SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

431-a53/1 Si=nthen koad Borgsimru Dangph ¢ Gunghos
Toi +15 2433 231

00 Theiland
Fmalt colibreien@ e thinhom com

SITHIPORN,

associales -
NRCTIRTIS DR
CALMZATION 019

Summary of Measurement Result ;.

Cert No. : ACL24008
Job No, : VC67ACH044
Pages : Jof§

Uneertainty Muximum-permitted
Purameter unceriainly of
(uny
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-vencraled noise 0.2 N/A
3. Acoustical signal 1ests ol frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Elecirical siymal (ests of frequency weightings
For 1011z 10 4 kHz 0.3 0.6
For >4 klHz 10 10 kHz 0.3 07
lror > 10 kHz 10 20 kHz - 1.0
5. Frequency and time weighlings at 1 kHz 0.2 0.2
6. Lony = term stability 0.1 3]
7. Level lincarily on the reference level range 0.2 0.3
8. Level lincarity including the level runge control 0.2 0.3
9. T'one burs respanse 0.2 0.3
10. Peak C sound level 0.2 0.35
11, Overload indication 0.2 0.25
12. Hligh level sability 0.1 0.1
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Cert No. : ACL24008
JubNo. @ VC67AC0044
Pages 40fR
Result of calibition ;-
1. Ahsolute sensitivity
Reference Measured Acceplance
Acoustic Sigmal Value Deviution Limit
(dB) (dn ) L4B ) (dB)
93.9 (93.98) 93.9 0.0 +0.3

2, Self-gencrated noise

2,1 Nonnal lest

Measured Value
(dB)
18.6

2.2 The microphune ot e sound leve) meter was replaced by electrical signal input device,

Frequency Measured vahue

Weighting (dr)
A - weight 16.2
C - weight

Flat

3. Acoustical signal wsts of frequency weightings

Meter free-ficld acoustic response a1 4 level of 84 dB3

Frequency Deviation from various frequency weighiing response curve (dB3)
4llz) Flat Coweight | Awaigh g
Limmits.
125: 04 0.5 0.5 ER
1000 0.0 L0 0.0 £1.0
8000 0.5 0.5 0.6 5.0

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN
451-451/1 Sinnthon Roag Bangkumin Bengohud, Sengrak 10700 Thaiand associales
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CAIREATION 0134
CerL No. : ACL24008

4. Electrical signal tests of frequency weightings

Weighting nciwork response with refative to 1 kHz.

Jdob No. ¢ VC67AC0044
Pages  : 5ol

Frequency Deviation from variuus frequency weighting response curve (di3)
(He) Fian Coweight | Acwerpht Aeeptunce
Limits
63 -0.1 0.0 0.0 £20
125 0.0 0.0 0,0 +1.5
250 0.0 0.0 0.0 1.5
300 00 0.0 0.0 <15
1600 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 120
4000 0.0 0.0 0.0 EN
£000 0.0 0.t 0.1 +5.0
5. Frequency and time weightings ot 1 iz
5.0 Frequency weighungs at | kHe
Anticipaied Meusured Dewiated Acceptance
Frequency Valie Value alue Lintis
Weighting [} (4B} [R0EE) 143}
A - waight 94,0 91.0 0.0 102
C - weight 94.0 4.0 0.0 +0.2
Ilat 940 94.0 0.0 =02
3.2 Time weighnug ot | kil7
Anticipated Measured Deviated Avceptange
Frequency Vabuge Value Valise Limits
Weighting (dB b (dB ) 1dB ) (dB )
Tasl .0 94.0 0.0 + 0.1
Slow 94.0 94.0 0.0 £ 0.1
Leg 94,0 94,0 0.0 +0.1
6. Lony - term stability
SLM Display [ SLM Display | Deviated | Acceptance
Frequency at initial ar finnl Value Limits
Weighting {di) (4B) (4B) (dB)
A - weight 94.0 94,0 00 L03

7 LIS
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7. Level finearity on the refercnce level range

Cert. No. : ACL24008
Jub Nu. : VC6TAC0044
Pages  : 60§

Anticipased Measured Deviated Agcepunce
Valae Value Value Limils
{dB) (dB) idB 1 t{dB}
137.0 137.0 0.0 = L
136.0 136.0 0.0 v 1.1
135.0 135.0 00 =11
134.0 134.0 0.0 = LI
133.0 133.0 0.0
132.0 132.0 0.0
1310 131.0 0.0
129.0 129.0 0.0
124.0 124.0 0.0 a LI
119.0 119.0 0.0 =11
1 14.0 114.0 0.0 = L1
109.0 109.0 0,0 = LI
104.0 104.0 0.0 =11
99.0 99.0 0,0 =Ll
94,0 94.0 0.0 =11
89.0 89.1 0.1 = 1.1
8.0 84.1 3] = 1.1
79.0 79.1 0.1 2 L1
74,0 74.] ol xl.1
69,0 69.1 0.1 = LI
64.0 64.0 0.0 sl
59.0 59.1 0.1 1 L1
S0 54.0 0.0 =11
490 49.0 0.0 = 1.1
4.0 44.0 0.0 L
39.0 19.0 04 =11
4.0 4.0 0.1 =Ll
30.0 301 ol : L1
20.0 29,1 0.1 211
8.0 0.2
270 0.4
20.0 V3
250 04

Ve AL




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

A5EHI1 S inthan® Road Bangbumiu, Banplud, Bengkok 10799 Thar anal
Tel +3624338221  Ema

SITHIPORN

associatles

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

481 4511 SInlhorn Road Bans b,

TR Bangplud Bungkak, 10706 “haitond

SITHIPORN,

dssociates

calioranen@sittupham com

LT 1380

1ol 466 2433 331 Email: esttration@e - wphorn com

CALIRRATIN 0394 NSC-TSITIS 17025

- CALIBEATION 0154

CerL No. : ACL24008 Cert, N Ci
erl. No, : ACL24008

Sulmnlited by ALS Laboratory Group (Thauand! Ce,, L1d,

2212

12. Progiamimuble Auenuator Tamagawa TPA 303A §/

Address + 104 Phauthanakan 40, Phatihanakan Rd.. Khwaeng Phitiankan, Khet Suan Luang, Banpkok 10250

Job No. : VCG6TAC0D44 Job N 1
= Cers l)n No. : VC67AC0044
8. Level linearity including the level range control " =S
— 11. Oserload indicati
Anlicipaled Mensured Deviated Acceprance | =
Range Value Valug Vals imi -
= j ne Limis Measired value ( dB ) Devialed Acceplance
— = ) {dB) (dB) Positive Nugative Value Limits
ul !
) 94,0 0.0 1.1 one-half eycle | one-half cycle (dB) (dB)
89.7 89,6 -
9. Tone burst response E o
Time Tone burst Anticipated Measured Deviated Accept
‘ eeplance. 12. High level stability
duration, Th Cyale Value Value Vulue Limits
feighting
Weighting (ms ) (dB) (dB ) (dB) (dB)
— : o 7o i T i SLM Display | SI.M Display Devialed Acceprance
're: P
= > S — 0 T v fl“ﬂ.\c)’ at initial al final Value
eight 5
200 500 1330 1340 00 ot () LdB) (dn)
= 2 5 1080 1080 00 15:50 2L 1350 1370 00
200 R00 127.6 127.6 0.0 +],0
.25 1 99.0 98.9 0.1 1.5:-50
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 500 1280 1280 0.0 =10 T .
he reported uncerinty is based on 4 standard uncertainty multiplied by coverage factor & =2
or any vulue followi leul ‘i ) [ide :
DTl feiTieus] ollowing providing a luvel of of approximaely 95 %
Number of eyele Anticipated Measured Devialed Acecplance N - End of Callbration Ceriificate N A —
in Vulue Value, Lepeuk Value Limits
tesd sipnal (dB) (dB) (dB ) (dB)
Conlinuous 133.0 133.0 0.0 =3.0
Onc 136.4 [35.7 -0.7 =30
Nuniber of cyele Anticipated Measured Deviated Acceptance
n Vulue Value Value Limits
fest signal (dB) (B} {dB} (dB)
Continuous 133.0 133.0 0.0 +2,0
Positive half evele 1354 135.2 0.2 +2.0
Negalive half cycle 1354 135.2 -02 +2.0
7 Tt - L
- o L
VAT « 11 715 176
MTETR CALIIKA TS 607 TISTR Al
TIALLAND INSTITUTE OF SCIENTIHC AND DV ECHNOLOGICAL RES SRCITTIS TR THALLANI NS TUUTL OF SCESTINC AND 10 CHROLOGICAL RESEARCI(TISTR)
Request No. 21670232 MTC No. FELBR, 1720067 | Request Nou2 1670232 MTC No. BEL. AP, 172:0167
CALIBRATION CERTIFICATE 9. Power Amplifier Britel®Kjicr 2706 5N 1517630
10, Speaker Tannay Limited, Greal Britain British Patent No 215300
1T Digital Muhimeter Agilent 344014 SN MY24005360,
|

Catibrated at: Electrical and Eleeteonic Stundards Laboratory, Indusirial Metrology and Testing Service Centre

Calibration Procedure

Sor 1C, Bangpoa Indusirial Cstate, Sukbunyit R, A.Munng, Samulprakan 10280 dures no CP-102-02 nnd CP-102-03, which

This msttument wus by using il )

Instrament Calibrated : Ambient Environnicat were hused on 1EC 61672-3 ilscroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). ‘These calibration

Description : Sound Level Meter Temperature HEB3 LN procedunes were related 1o the clectrical und nvoustic signal tests. The clectrical signa¥ lest was carricd aut with the
| e Rion Relative Humidity 2 (50 = 15) ¢ direet measurzment method, The scoustic signal test was perfarmed in un anechoic room with the comparison
Mudel NE-42 Ambicit Pressure (1013252 1.5) kP e el
Serial No, : 00206515 (1D: RY G F50432) This nstrument hin heen calibraed waainst s:andards muintained al the Klectrical und Electronie Stundards

Microphone Type UC-52 No 179119 Laboratory (£ w el ace baeable o the Inteiational St stent of Unis through the National lustitute of

Preamplificr “I'ype NII-24 No 87526 Metiology (Thailand)

ndurds used : U The informition on actol reading is atiached herewith and the uncertainty Emits quoted refer to (he

I Band Puss Filter Waveteh 7524 SN 90010494, .

mcasured yalnes only.

2, Condenser Microphone Briiel &K er 4180 SN 2889871, The reponted expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

3. Decade Auenvator Ando AL-205 §/N 10164002 L 2, providing a level of confidence af appoximately 95%

4. Punction? Arbitrary Waveform Generator Agileni 332204 SN MY44042668,

5. Digital Funetion Syntlesizer NI Vieeuwonic Instruments DF-193A 8N 122037,

i, gital Multimerer Fluke N3204 SN 49835007,

7. Pistanphone Rion NC-72 SN 00402446,

N Measuring Amplifier Brirel&Kper 2630 $N 1537484,

Tate of Reeipt 224 Jan. 2024

Date of Calibration 2228 Feb, 2024 1 R 228 S0 10
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Request No, 21-67/0232

LIAILAND INS THTUTL UF SCIATINC ANB TECHNOLOGICAL RiSEARCH (TISTR)
MTC New LIL. BP, 17200167

1. Absolute Sensitivify

| Refepmae Avotiain Measured value (d13) Deviaen [Accepune hmig] Upsenaay Maxunume-permnted uncer
Sigeal (d8) Before adsus] Aftr st | valase (dBF] Class 2 (ZJR) By ol measurvient (2 dB}
113.96 14 113.9 0.1 1.0 030 N/A

Note: The external calibration adjustment was firstly perfonmed, The interoal calibration adjusiment

was then completed at the display o 1236 dB.

2, Self-generated noise

2,1 Normal test

Measuired vabus Uncemainty Maximum-permitied uncerinty
i i_dB1 of measurement (4d0)
9.1 () NiA

2,2 The microphone of the sound level meler was replaced hy clectrical signal input device

Frequeney | Measured valus  |Unceraimay) Maxumum-permitied vneeetinty
Weighenmy [ 1-dn1 of measurement (- d11)
1ny 010 NiA
174 win N/A
23,2 in NA

Daty of Calibratinn

£22-2K Teh, 2020

THAILAND (NST

Request N, 21-670212

ST TISETIS 162

AMTISTA CALIRATION 50¥

3. Acoustical signal test ol frequency weightings

T OU SCIENTILLE AND TLCHNOLOGLC AL RESEARUIEETISIRY

MTC Nu. [ 1L, BP, 172016

7

Freaeney | Deviation from frequancy respanse () seprapes Lt Upeermety -permiitied URECTLALY

[1{F 33 A-woight C gt Hat eazna 2 (LdB =dish wTineasurenient £+ dib)
125 0.1 0.2 02 15 045 0.6
1000 B 1 0.1 1.0 0.43 0.6
§ 000 i 0.0 0.1 50 045 07

3, Electrical sigoul test of frequency weightings
Teegacney | Deviation frum hequeiiey response (d8) prance bt Ureertaie: : d uncenimty

(LI A Crweight Flat elans 2 (13 (+uB) of measurermem (—di)
63 0.1 0.0 0.0 2.0 0.20 0.6
135 0l 0,0 00 15 0.20 0.6
230 0.1 ob o 1.8 0,20 06
500 o Y] 0.0 15 0.20 06
1 000 0.0 0.0 0.0 10 0,20 0.6
2000 [ i 0.0 2.0 0,20 0.6
4000 0N 0.0 0.0 30 0.20 06
| 8o 09 0.0 00 5.0 0,20 0.7

Dute of Calibration 2278 b 2024 4.9
VA ANTE 00 Frvd
B 3 : CFiee
fars onr ' ™

ATISTR
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Request No, 21-67:0232

15 17025
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CALIERATICN (037

OLOGICAD RE:

SLARCHA{TISTRY

MTC No. EEL. 3P, 172:0167

5, Long-term stabi
Time Measumad Valae | Devisted vabos | Aceepiance hmit Ureersaingy | Maximuni-permsitied uncertinty
it [t Cian 2 (1d) {-dHt ol measureinent (=)
Hepin wA0
0o 03 0,10 ol
Und a4n
&, Frequency and time weightingsat I kllz
6.1 Frequency weightings at | kHz
Freguensy | Measured Valie Deviatea valae Aceephasgy Hmit Uncertmaty Maxinum-permitted uncenamly
Weightmg i famy slaw 2 (28D {adith of measurenent (=dB)
Aswecht 4.0 0.0 02 0.20 0.2
440 0.0 02 020 02 |
94,1 ol 0.2 0.20 0.2
6.2 Time weightiogs at § kllz
Frayaamey | Meassrad Value | T uted s2lue Avevplace lnsit Uniertaumty Mavimun-permitisd uncertainy
tulikr 1) elass 2 +dB) t=di ol measurement (-dU)
940 no 0.l 0,20 0.2
Show 94.0 (L 0l 0.20 L
Ley 94,0 0.1 01 0.20 02
Date of Calibration =Y
. P
o L R
sagtice o [ offze )
bt I T - r . o -

ST
Q7TISTR i IHRATION 0,

THAILAND INSTITUT L U1 SCIENTIFIC AND TECHNOLOGIE AL RLSEARTH (TSR]

Request No, 21-67:0232 MTC No, 1L, BP, 1720167

7. Level linearity on (he reference level range

AgEp; Mezarad Vi Deviated value ee hinut Lncertamty M mantpermiticd uncenzingy
waluz (5] fdin sl =dis) [RE 1] ol mewuremnt (zd1h)

137 137.1 ol Ll 0.30 03
136 1361 ol L1 0.30 03
135 135.1 0.1 [ 030 03
133 1330 0.1 [} 0.30 03
132 1321 ol 11 0,30 03
131 1311 0.1 1Ll 030 0.3
10 1300 0. Ll 0.30 0.3
129 129.1 0.1 N 030 0.3
124 1240 0.0 8] 0.30 0.3
[1B] 1e.a 0 Ll 0.30 03
14 14l ol L1 0nin 03
199 1oa.0 no 11 0.30 0.3
i 104,1 [IR) (B 0.30 03

99 e 0 0.0 L 0.30 (IR

94 94,0 0.0 LI 0.30 0.3

89 89,0 00 8] 030 03

8a 841 0! L1 0.30 [

79 9.1 (14 Ll 0.30 0.3

ke 74.0 [t [ 0.30 0.3

&4 69,0 0.0 11 0.30 n3

2] 64,0 i Ll 0.3a 03

9 59,0 0.0 L1 .30 03

Date ol Calibratinn $22-2% Feh 2024 [
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7. Levellinearity un the reference level range (cont.)

ATISTR CALISRATION 00bT

FHAILAND INSTITUTE OF SCTHNTIFIC AND ThOHNOUOGICAL RESE ARCHTISIRY

Request No. 21-67:0232 MTC No. EEL BP.172:0167

8. Level linearlity including the level range control

Amtapated | Meusisred Valee Devizied valse Asgepiance lmn Uncertainty Maximum-penmitizd uncer gty At reference level a5 dRB picater than the under-range on o level reage !
valwe {dB) 1duy (4B chos 24zdB bdu of measurement (- | Raape | Amscipated sabo | Moasursd valae | Deviwad | Acceptance baritf Ereenaimsy T ol
54 34,0 [ 10 0.50 03 [ [f:}} vame{dB) | chos2{=dB) | (=dB) of measurement {113}
49 49.0 0.0 1l 0.0 03 Mi§30 25 25.0 0.0 L1 0.30 03
44 44.0 [TAV) L .3 03
kD] 390 0.0 B 030 03 9. T'one hurst response
M 340 0.0 11 030 0.3 Tme Toachurst Measured vadae | Devewod [ Aevepiance ima| Unzerainge | Maximum-permitced uncertanty
29 289 -0l i1 0,30 03 Weighting | Duratior, Tb s value (dB) | chiss 2 (+dB) o measurement (_di)
28 28.0 0.0 Ll 0.30 0.3 200 0.0 zLo 0.20 0.3
27 270 0.0 Ll 0.30 0.3 Fust ) 1089 =0.1 +1,0,-2.5 020 03
26 260 0.0 LI 0.30 03 0.25 100.0 0.0 11.5:+5.0 020 03
28 350 0.0 11 0.30 03 | 200 1.5 0,1 B 0.20 0.3 |
| Slaw
] 2 o 0o 11,0 0.20 0.3
8. Level linearlity including the level range control |
Al reference sound level on the reference level rage |
Komge Anticrpated value | Measured value | Devistod | Aeeep lema] L T L
[ iz valiae (1 | slass 2 alb | (0R) ulmeasurenwnt | +di3y
=130 210 94.0 0.0 1.1 0.30 o3 |
|
|
|
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10, Peak C sound level

Number of ¢y Anticipaed | Messured | Devieted | Aceeptance m) Lneerainty | Moowume-pamiticd uncertanty|
st x el valug (N0 | walse {dBI | valus 1B} ' Ly of weasurzmen: (i)
Camplete eyele 1254 125,85 Gl 30 0.20 0.35
Posizive half eyele 1244 124,1 -3 20 0.20 0.35
1244 124.1 0.3 20 0.20 0.35
11. Overlnad indication
Measured value (dB) Daveased ¢ Uneertanty e
Pourve vne-hallyele | Nepatioe oneslaifeyele | vahue (UB)] elass 2 di) | (£48) uf measurement ¢~ AV
1354 1354 LU} 1.5 0.55 0.25
12, High-level stubility
Tunz Meavured Daviated vabaz | Aceeptance Lt Maximm-pennuted unee
valae {dBy Adiny whass 2 (2dBY el measarenem (zdly
it = (iR (%} i 0.1
End 12940

Calirated by /_7

e
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Fad of Certtivae o

Cert. No. : ACL24228

Poges  :  laf§
. . .
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42 / Microplione UC-32  Preamplifier NE1-24
Serial Ne.: 00734223 7 169439 7 72460
1D No.: RYG_IS0029
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (VIAILAND) CO., L1D.
104 PHATTIHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KIIET SUAN LUANG,
BANGROK, 10250 THAILAND,
Logation : oo bom ,)
Ambicnt Temperature : (230 43) og: REVIEW 8Y ... oo v
I'ressure : (1013 13 ) kPa ) V4
Relative Humidity : (500 420 ) S HERRONED DY
1 lg§
Received Date : 10 JULY 2024 NRITT CAL.DATE

Calibration Date :
Date of Issue ;

Culi

Approved by :

T'his vertilicate is is:

11 JULY 2024
15 JULY 2024

brated by : Nathakem Pisutpaisan

7T AL

( Thanakul Petcliuri )

:d in accordance wilh the requirements o ISO/IEC 17023 standard, muay not be repraduced

ather than in [ull, except with the prior written approval af the Lead ol Calibimion Laboratory

T SRR
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Calibration Procedure : CP-AC-01

Calibration Mcthod :

CerL No. : ACL24228
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Pages :20f8
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Summary of Measurement Result :

CerL No. : ACL24228
Jub No, : VCATACU127
Pages : dol8

4514311 Sinnthorn Road Bangburmru, Ec gplud Banghol '070C Thaland
ol 466 2433 6331 Email: cal bratio}@sil - phorncen
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Cert, No, : ACL24228

Job No. VC67AC0127
Page : 4dof8
Resultof calibration ;.
1. Absolute scnsitivily
Refcrenee Measired Acceplance
Acoastic Signal Value Deviation Limi
(dB ) LdB} {dB1 1dB i
43.9(93.94) 93.9 +03

2. Selfgenerated noise
2.1 Nunmal test

Measured Value
{dB )
14.6

2.2 The mieraphone of flie sound level meter was rephuced by eloctrieal signal input device,

Frequency Weighting

Weighting dB)

A = weight 9.9

C - weight 16.7
Flat 214

3. Acoustical signal tests of requency weight
Meter free-ield acoustic response al a level of §4 dB

Frequenzy Deviation from various fraquency weighting responss curve (dit)
i Fla Coweight | Arwarght i
Limns
125 03 0.4 £ LS
1000 0.1 =0.1 = 1.0
$000 -1.7 =16 +5,0

> LA

e s —————pr el e

4514511 Sisin-orn Reed Dangbamru Bangplud Bangkol 10702 Thaiond

This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level ineter (SEM). Uncertainty Maximum-permitted
The SLM had tesis to Acoustical and Electrieal signal tesls ol frequency weighting with Anechoic chiamber and Reference Paramcter uncerteinty of
Siandard [nstrumey e measurement (dB)
Lor tests resulls of each items were made by abservation of cach Instruments display and also with SLM's display. 1. Absulule sensitivity 0.2 NiA
2. Sell~pencraled noise 0.2 N/A
Condition of (his result of calibration : 3. stical signal lests of y weighting
1. Relerence Standard Instruments : 125 Hz 0.3 0.6
Instrument Model Serial No, Cert, No. Duc Dunte 1000 Hz 0.3 0.6
Waveform Generalor 33210 MY48017076 EI-0009-24 05-FEB-25 8000 Hz 0.3 0.7
Waveform Generator 335118 MY$2302742 EF-0007-24  {5-1KB-25 4. Elceirical signal tests of ficquency weightings
Digital Multiineter 33461A MY53220104 LELBP 210267 13-T1EB-25 For 10 11z w0 4 kilz 03 0.6
Digilal Multimeter 33461A MY53220076 EEL.BI" 2010267 15-FER-25 For >4 kHz to 10 kH2 03 0,7
Digilo] Multimeter 34461A MY 60024273 EEL.BP 22/0267  |5-FLB-25 For> 10 kIlz 0 20 X1z - 1.0
Proprammable Atcnuator MAT-1070 62100114 EF-0008-24  D5-1F13-25 5 Trequoney and T weightings at 1 K11z o2 )
Condenser Microphone 4180 2977900 AA-1001-24 12-1':8-25 6. 1ong - tenm stability 0.1 0.1
Measuring Amplificr NA-42KAL 34560495 AA-3001-24 05-TEB3-25 7. Level tinearily un the reference level runge 0.2 03
2, This result of calibration was found uceurale a5 shown on date and place of calibration for this calibrated item only, - Leve linearity ineluding the level mnge control = L
3, This centificate is traceable to the § system of unit dat: BETUAle bugh respuinsol 2 o
10, Peak C sound level 0.2 035
3.1 National Institute of Metrology (Thailand). T 02 >
3.2 Thailand Institute of Scientific and Technolagical Reseurch (TISTR). 2. High evel stabilty o o
7 el - 7 LKt
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN, CALIBRATION LABORATORY SITHIPORN,
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CALBATION D381
Cert No. : ACL24228
Job No. : VC67AC0127
Pages 1 SolB

4. Electricul signal tests of frequency weighiings

Weighting network response with refative (o 1 kHz.

Trequency Deviation from various frequeney response curve (dDB)
(Hz} - Coweiht - Asceplance
63 -0.1 =0.1 0.1
125 0.0 0.0 =01
250 0.0 0.0 0.1
500 0.0 0.0 =01
1000 0.0 0.0 0o
2000 0.0 0.0 0.0
4000 0.0 0.0 0.0
8000 0.0 0.0 0.0
5. Frequency and lime weightings at 1 kHz
5.1 Frequency weightings ut 1 kHz :
Anticipated Measured Devigted Acceptanee
Frequency Value Value Value Limits
idB ) {dB) [ dB ) (dB)
A = weight 94.0 93.0 0.0 +0.2
C - weight 94,0 94.0 0.0 =02
Hat 94,0 94,0 0.0 3 0.2
ime weiplning al 1 kliz
Anticipated Maaswed Deviated Aceopiance
Frequency Value Value Value Limits
Weighting {dB } {dB) (dB) (di3y
Fast 94.0 94.0 0.9 + 0.1
Slow 94.0 94.0 0.0 0.1
Leg 94.0 94.0 0,0 = (.1
6. I.ong - term stabllity
SLM Bisplay | SLM Display Dewdated Aceeprnge
Frequency at initial al final Value Limits
Weighting LdR ) (aR) 1dB) (dB)
A - weight 94,0 94.0 0.0 103
I 7 Sl
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2, Level linearity on the reference level range 8. Level linearity including the level range control
Anlicipaled Measured Deviated Acceplance Anticipated Measured Deviated Acceplange

e T A e Range Value Value Value Limits

(4B) (dB) Ldn) (4B ) Jdtih (dn) {dn)

1370 1371 0.1 1.1 Auto 94,0 94.0 0.0 1.1

1360 136, 0.1 i1l

135.0 135.1 01 11 9. Tane hurst response

134.0 134.1 0.1 +1.1 Time Tone burst Anlicipated Measured Devialed Acceplance

1330 1330 0.0 1.0 duration, Tb Cyele Value Value Value Limits

132.0 1320 0.0 LL.) Weighting (ms ) (dB) (dB) (dB ) 1dB)

::Ls :3“1’ z‘l’ : :: | 0.5 1 1050 107.9 0.1 550

== = . . | Fasi 2 3 117.0 117.0 0.0 0:-2.5

L Lo e — 200 ROO 134.0 134.0 0.0 1L

119.0 119.1 0.1 A1) - - )

1140 Ta o T Sl 2 8 108.0 108.0 0.0 1.5:-5.0

109.0 1091 o1 X 200 800 1272.6 127.6 0.0 11,0

104.0 104.1 0.1 11:d 0.25 1 99,0 98.9 -0.1 15 :-5.0

99.0 99.1 0.1 21,1 SEL 2 g 108,0 108.0 0.0 1.0:-2.5

94.0 94.0 0.0 11.1 200 300 128,0 123.0 0.0 +1.0

§9.0 89.0 0.0 +1.]

84.0 4.0 0.0 £1.1

9.0 790 00 oY 10. Peak C sound level

74.0 740 0.0 411 -

9.0 9.0 o0 11 Number ol cycle cipated Measured Deviated Acceplance

5.0 7] 00 ™ in Value | Value, Lepeak|  Value Limits

59.0 30.0 00 ETE test sigrzl (dB) (dB) (dB ) (dB)

5.0 540 0.0 I Continuous 1310 133.0 0.0 +3,0)

19,0 29,0 0.0 1.1 One 136.4 135.3 -1.1 +3,0

44,0 44.0 0.0 i1

39.0 39.0 0.0 + 1.1 Number ol eycle Anlicipated Measured Deviated Acecplurice

540, 40 0.0 =il in Value Value Value Limits.

gg:g ;83 Eg ; Il; 1t signal (dB) (dB) {dB ) {dB )

250 e o CTE Continsous 133,0 133.0 0.0 42,0

Y 370 00 N Positive half cycle 1354 135.1 0.3 +1,0

76,0 261 o =11 Negative hall eyele 1354 1351 0.3 £.0

25.0 23 0.1 =10
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Calibration Certificate
11 Overloud indication
Equipment ; SOUND LEVEL METER
Measured value ( dB ) Deviated Acceplanice Manufacturer : RION
Pasipret Negalive VB Limits Madel : NL-42 # Micraphone UC-52 / Preamplifice NI1-24
onchallcycle | onchalfeycle | {dl3) (d8) Serial No.: 00734218 7 146937 34368
; =15
392 56 ol )3 ID No.: RYG FS0031
12. High tevel stability
Condition As Found : GO0
SLM Display | SLM Display Deviated Accepranee
Frequency at final Valus Limits Customer : ALS LABORATORY GROUP (1 HAILAND) CO.. LTD,
Weigliing (dB) 1dH) (d8) 104 PHATTHANAKAN 40, PHATTIANAKAN ROAD,
A= weiht 1370 0.0 03 KIWAENG PUATTIANAKAN, KHET SUAN LUANG,
BANGKOK. 10250 THAILAND,
Lucn'uun ] " i S Preloons p
Ambient Temperature (23.0 =3) Ko REVIEW BY b it
The reparted uncertainny i hused on a standard wneertainty multiplicd hy cverage fctor 4 2 Pressure : (1003 23 ) e l
or any value following providing a luvel of of approaimately 95 % Relutive Humid (50,0 20 ) % APPROVED BY
I sle fody
NEXT GAL. DATE ... e
End of Culibration Certifiate i

Reccived Date :
Calibration Date :
Date of Issue

U8 AUGUST 2029
30 AUGUST 2024
03 SEPTEMBER 2024

Calibrated by : Nathakorn Pisutpaisan

7 e

{ Thanakul Petchurai )

Approved by :

Uhiis vertificate it ivsued in uecordance with the requirements of ISO/AEC 17025 standard, may ol be reproduced

wther than in full, except with the prior written approval of‘ the head of Calipbration Laboratory,
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Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No. : ACL24266
: YCETACHI40
20f8

Job No.
Pages H

This equipment was calibraled by follow on IEC-61672-3 (2013) Standard lor sound level jncter (SLM),

The SL.M had icsls lo Acoustical and Eleclrical signal 1ests of frequency weightling with Anechorc chamber and Reference

Standard Instruments.

[ar tests results of each iteas were made by obszrvalion ol each Instruments display and also with SL.M's display.

Condition of this resull of calibration :

L. Relerenee Standand Instruments :

Instrumen Model Serial No. Cert, Na, Due Date
Waveform Generator 332307 MY48017076 -0009-24 05-FEB-25
Waveform Generator 33511B MY352302742 E1-0007-24 03-FEB-25
Digital Multimeter 33461A MY33220104 EEL,BP 21/0267  13-FEB-25
Digital Mulimeter 33361A MY53220076 CLL.BP 2070267 15-FEB-25
Digital Multimeter 344614 MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable Altenuator MAT-1070 62100114 EF-0008-24 05-k113-25
Condenscr Microphone 4180 2977900 AA-1001-24 12-FLI3-25
Measuring Amplifier NA-42KAl 34560495 AA-3001-24 05-FED-25

2, This result of calibration was found acemate as shown vn date und place of calibration for this calibrated item only.

3, This eertificate is traceable 1o the i

sysiem of unit

3.1 Nativnal Instinte of Metrology (Thailand).

3.2 Muitend Instilte of Scientific and Technological Research (T1STR),

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

A

1) +36 2433 8351

b Sinnthom oo Bongtuemtu Tangatad Moot 10707 “hodond
£me - cal branor@salipharncont

SITHIPORN;
assocrates
NSEAES T 1R
CALIBLAT.ON 0181

Cerl. No, : ACL24266
Jdob No, 1 VC6TACDI40

I'ages  : 3ofd
Summary of Measurement Resull ;.
Uncertainty Musimum-permitted
Parumeter unceriginty of
(uB) i
measurement (dB)
1. Absolule sensitivily 0.2 N/A
2. Scl(-generated nuise 0.2 N/A
3. Acoustical signal rests of frequency weightings
125 Hz 0.3 0.6
1000 Mz 0.3 0.6
8000 11z 0.3 0.7
4. Electrical signul tests ol (requency weightings
For 10 Hz 10 4 kHz 0.3 0.6
For>4kHz 10 10 kllz 0.3 0.7
For> 10 kHz to 20 kllz 0.3 1.0
5. Frequency and time weightings ar 1 kliz 02 02
6. 1.ony - (erm stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8, Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10, Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12, High levet stability 0.1 0.1

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

a51-451fI - mthorr Reod langsumru, Bangp ua, bangsak 13700 Ihaiand

Tol +66 2432 33 Emo. calbretion@sithiphorneom

SITHIPORN,
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Ceri.Nu. :  ACL24266
Job Ne. @ VCETACU140
Page : 4of8
Result of calibration ;.
1. Ahsalute sensitivity
Reference Measured Acccphance
Asoustic Sipaal Value Deviatwon Limia
{dB } 1dB) i dB ) {dB )
93.9 (93.94) 939 0.0 =03

2. Self-gencrated noise
2,1 Normal test

{dB}

Mezsaired Value

19.5

2.2 The microphone ol the sound level meter was replaced by electngal signal mput device.

Frequency Weighting

Weighting tan)

A= weight 1.6

C - weight 17.6
Flal 213

3. Acoustical signal tests of frequency weig!
Meier free-field acoustic response a1a Jevel ol B4 dB

Frequency Deviation froem variouns frequency weighting nesponse curve (dB)
KD Flat Cweighn Aswenght i i
Limils
125 0.5 0.6 0.6 = 1.5
o0 0.0 0.0 0.0 = 1.0
8000 =1.1 =11 =11 =5.0

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

4514511 L ntherr Road sangbdmng Bangp
Tol +05 24338 41 tmail calbiatize @

: Bangsoh, W6 Thailand
“uphorneom

SITHIPORN; |
gssociates - 7 ey
NLE T T 2RO
CALBRATIEN ©F%4

4. Eleetrical signal tesks of (requency weightings

Weighting nelwark nesponse with relative to | kHz.

Cert. No, : ACL24266
Job No, ; VC6TACO140
Pages @ 50f8

I'requeney Deviation fram various frequency weighting response curve (d3)
Lhi) Vlat Cweight | A-weight AR
Limits
63 0.1 -0.1 =01 +2.0
125 0.0 0.0 =01 +1.5
250 0.0 0.0 0.0 *].5
500 0.0 0.0 -0.1 il.5
1000 0.0 0V 0.0 *1.0
2000 0.0 0.0 0.0 41,0
4000 0.0 0.0 0.0 =3.0
8000 0.0 0.1 0.1 =50
5. Frequeney and time weightings s( 1 kHz
5.0 Freyuency seighlngs at | kHz
Anticipated Measuted Deviated Aceepance
Frequency Value Value Value imits
Waaghtmy Ldi ) 148 1dB) 4B}
A - weight 94.0 94,0 0,0 0.2
C - weipin 94.0 94.0 0.0 =02
Flat V4.0 94.0 0.4 0.2
2 Time weighting at | kilz
Measured Deviaed Aceeplanee
Frequency Vahie Value Limits
Weighting LdB ) (di) (dB)
Fast 94.0 0.0 =01
Shw 94.0 0.0 = 0.1
Leq 940 0.0 =0,
6. Long - term stability
SLM Display | Deviated | Aeceptance
Frequency at final Value Lintits
Welghumy (dB) 1B ) [FLY]
A= weighy 94.0 00 =03
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7. Level linearity on the reference level range

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45451/ 5.rthorn Road, Bangbumr targ:
To. 1852439 0321 Ome caibraton@

SITHIPORN;

associates . 7

Longkak. 16208 Thai and
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Cert. No. : ACL24266
Job No. : VC67AC140
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8. Level lincarity including the level range contral
Anticipated Measured Desiated Acceplance

Value Value Value Limits Anlicipated Mcasured Deviated Aceeplunce

(dB) (4B) (dB) (dB) Range Value Value Value Limits

137.0 137.0 0.0 £ 1.1 (dB) (dB) (dB) idB) |

1360 1360 i 21 130 94.0 94.0 0.0 111

135.0 135.0 0.0 =1

134.0 134.0 0.0 £1l

113.0 1530 0.0 TLl: Anticipated Measured Deviated Aceeptanee

1320 1320 00 L1 Range Valie Value Valge Limits

131.0 131.0 0.0 3 1.1 (dB) (dB) (dB) (dB)

129.0 129.0 0.0 i1l 130 30,0 295 02

124.0 124.0 0.0 1.1

119.0 119.0 0.0 +1.1

114.0 114.0 0.0 111

109.0 109.0 0.0 Thl 9. Tene bursl response

104.0 104.0 0.0 11,1 Time Tone burst Anticipaled Measured Deviated Acceplance

99,0 99,0 0.0 Ll duration, Tb Cyele Value Value Vahe Limits

94,0 94.0 0.0 211 Weighting (ms) (dB) (dB) (an) (dB)

§0.0 89.1 0.1 =11 0.25 1 105.0 107.9 0.1 15:-5.0

34.0 8.1 0.1 ! Fast 2 8 117.0 117.0 0.0 1.0:-25

790 2 0.0 ol 200 800 134.0 1340 0.0

40 J4l il ! ) 2 8 1080 108.0 00 E

£2.0 i) Ll ! b 200 800 127.6 127.6 0.0 =10

::g z;? 3? : 025 1 99.0 939 -0.1

7 T i = SEL 2 ] 105.0 108.0 0.0

T 9.0 00 Sy 200 300 123.0 128.1 0.1

44.0 44.0 0.0 Eo M )

390 30.0 0.0 =11

34.0 3.0 0.0 = 1.1

30.0 30.0 0.0 =11

29,0 20,1 0.1 1.1

28.0 250 0.0 211

77,0 270 0.0 + 1.1

26.0 26.1 0.4 oY

250 25.1 0.l =11

72 oSl - o = L.

S ORIENSSOSIATES 0. RICh SITHIPORN ASSOCIATES CO., LTD. & '
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Cert, No. : ACL24266
Job No. : VC67AC140

Pages  : Rafy
10. Peuk C sound level
Number of cyehe Anlicipaled Measured Deviated Acceptance
in Value Value, Lepeak Volue
test signal (dB) LdB) (dB)
Continious 133.0 133.0 0.0
One 1364 1364 0.0
Nuinbez of eycle Anticipated Measured Deviated Aeceptance
in Value Value Value Limits
test signal (do} (dB) fdi ) 1B}
Continuois 1330 1130 0.0 =20
Positive half cyele 1354 135.2 -0.2 =20
Negative half cycle 1354 1352 -0.2 =20
11. Overload indlcation
Measured vulue { dB ) Deviated Acceplancs
Positive Negative Value Limits
onc-hall eyele | une-half eszle (dB) 1dB )
89.5 89.6 0,1 H.5
12, High level stabilly
SEM Dasplay | SLM Display Dazviated Aceeplance
Frequency al mitial a1 final Value Limits
Weighting (dB} dl 1dB ) {dB}
A - weight 137.0 137.0 0.0 =03

The reporied uncertainty 1s based an a standard uncertainty muliplied by coverage losior k = 2

ar any value (ollowiny calculation prosiding a lavel of canfidence of upproximutely 95 %

End of Calibration Certificale

S ek -

Yol +86 2633 A331 NSTISS IR 17925
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Cert Na.: ACL24264
Puges  : 1ofk

Calibration Certificate

Equipment : SOUND LEVEL ML IER

Munufacturer : RION

Model : NL-42 7 Micraphone UC-52 + Preamplifier NT1-24
Seriul No.: 00472132/169445 7 72466

1D No.: RYG_I'S030+4

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., L1D,
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KIILT SUAN LUANG.

BANGKOK, 10250 TILAILAND,

Location : - .
Ambient Temperature: (230 £3 ) °c L revzwey  Amelen 7
Pressure (1013 +3) kPa

Relative Humidity 1500 220 ) % E APPROVED BY

!
+ NEXT CAL GATE .,

Received Date :
Calibration Date :
Date of Issuc :

09 AUGUST 2024
30 AUGUST 2024
03 SEPTEMBER 2024

Culibrated by : Nathakomn Pisutpaisan

Approved by : /
/s e lo/ s
( )

Thanakul Petchurui

This certificate is issued in accordance with the requirements ol ISOGAEC 17025 standard, may nol be reproduced

otler thian in fall, except with the prior wrillen approval of the head of Calibration | nborawny.
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Calibration Procedure :

Calibration Method :

This equipment was calibrated by follow on [1:C-

CP-AC-01

Cerl. No,
Job No.
Papes

61672-3 (2013) Standard for sound level ineler (SLM),

+ ACL24264
+ VCOTACO140
1 20f8

S5F451f Srathonn Rood, Songhemeu, Besgekud dongkok 1IC70C Thaland
Toi 4552433 6331 Eme o bration@ upharnecrm

y ol Measurement Result ;

SITHIPORN,

assoclatles

WAL IR
CAUSRATION ST

Cerl. No. : ACL24264
Job Ne. : VCETACD140
Pages  ; 3of

Uncertainty Maximum-permiited
The SLM had tests 10 Acoustical and Electrical signal lests of frequency weighting with Ancchioie chainber and Relerence Parameter uncertainty of
Standard Instruments. fnd measurement (dB)
For tests results af cach items were inade by obscrvation of each Instrusnents display and lso with S1.M's display. 1. Absolute sensitivity e T
Sell-generated noise 0.2 NA
Condition of this result of calibration : 3, stical signal 1ests of freqy ighting:
1. Reference Standard Instruments : 125 Hz 03 0.6
lnstrument Model Serial No. Cert. No. Due Date 1000 Hz 0.3 0.6
Waveform Generatar a3210Aa MY48017076 EF-0009-24 05-FLR-2§ 8000 Hz 0.3 0.7
Waveform Generatar 3151B MY 52302742 EF-0007-24 P25 4. Electrical signal tests of frequency weightings
Digital Multimeter 33461A MYS3220104  CELBP 210267 13-FEB-25 T 10T 1o Hiiz Y X
Digital Muhimeter 334614 MY53220076  EEL.BP 200267 |5-FIB-25 o o g
Digital Multimeter 334617 MY60U24273  BELBP 22/0267  15-FEB-25 T — =
-1070 62100114 LF-0008-24 05-11:8-25 — - =
Progranunable Allenuator LR . i 5. Frequency and time weightings at | Kl1z 0.2 02
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25 PR 7 e ol o
. Long - term stability R ¥
ing Amplif NA-42KAI 34560495 AA-3001-24 05-FEB-25
Mevsuring Ampithier ’ 7, Lovel lineasity on (he reference level range 02 03
2. Thiis result of calibration was found accurate as shown on date and place of calibration for this calibrated item only. 8. Level linearity including the level range conual 0.2 0.3
. . . 3 St e 2
3. This certificate is traceable Lo the inlernational system of unit maintoined at : 9, Tone burst respanse 0.2 0.3
N Merdlogs Ehailknd] 10, Peak C sound level 0.2 0.33
3,1 Nali SHitul crolegy (T'hailund). indicati
) hauonal lnsifiutc'o & e e o TS 11, Overload indication 02 0.25
iland Insti  Scientific and Technological Rescarch 5
3,2 Thailand Instilute of Scientilic an ol 12. thigh level siability 1 01
7 At 7z LSt
SITHIPORN ASSOCIATES CO,, LTD. SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIPORN, =
253} Snthorn Roac Bangbumeu Anngplud Hangics 10755 Tha ad associates . 451251 Sirnthom Roac Bangkuru Bengplud Rangkal 1070C Thalona associotes
Tel ~3G 2432 8331 Emal ‘caibraicn@sithiprorn som LTS 1302 Tol -86 2432372 fma casomtion@edipharm cam M 10 T8 1762
CALIRRATEDN DI8E CAUBRATIGN DR
Cert No. : ACL24264
Cert. No. : ACL24264

JubNo. : VC6TACDI4D
Page  : d0r8

Result ofcalibration s
1. Absolure sensitivity
Reference Measured Acceplance
Acouslic Signal Value Limit
{di ) (dB) (4B} iLdi b
93.9 (93.94) vy 0.0 =03

2. Self~gencrated noise
2.1 Nonmnal 1est

Measured Value
1dB )
16.6

2.2 The mucrophone of the sound Jevel meler was

replaced by electneal signal input device

Frequency Weiglting

Weighting (4B}

A - waight 11.6

C - weight 18.0
[ 234

3. Acoustical sigual tests of frequency weightings

Meter free-field acoustic responsc al a level of 84 dB

Frequency Deviation frain various frequency weighting resporse carve (4B
(He) . Avesptance
Tlat Coweigh Asweight e
Limits
125 0.3 0.4 0.4 5 LS
1ERHE 01 0.1 0.1 =10
8000 -0.8 -0.7 1.8 =50

IV 2o

4, Electrical signal tests of [requepey welghtings

Weiglting nelwork response with relative 1o 1 kHz.

Job No. : VC67AC0140
Pages : Sofg

Frequeney Devintion [rom various frequency weighting response cucve (dB)
{Hz) . . Aceepuance
Fla Ceweight A-weight o
Limits
63 -0.1 0.1 -0.1 22,0
125 0.0 0.0 0.1 1.5
250 0.0 0.0 -0.1 +1.5
500 0.0 0.0 [ 115
1000 0.0 0.0 0.0 +1.0
3000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 230
5000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings o1 1 kHz
5.1 Frequency weightings at 1 kM2
Anticipated | Measured Acvepuince
Fruquency Value Value Value Limits
Weighting (dB ) (dB) (dB} {dH )
A - weipht 94.0 94,0 0.0 <02
C - weight 94,0 93.0 0.0 =0.2
Flal 94.0 944 0.0 £0.2
5,2 Time weighting a1 | kHz
wlicipated Measuted Deviaed Acceplance
Prequency Valie Value Value Limils
Weightng 1dB } (dB) {dB) (dn )y
Fast 94,0 94.0 0.0 0.1
Slow 94.0 94.0 0.0 0.1
Leg 94.0 94,0 0.0 <01
6. Long - termi stability
M [hsplay | SIM isplay | Deviated | Aeceptasice
Trequency at inuial at final Value 1 imits
Weghung (4B} {dB) Ry} (dB )
A - weiylt 94.0 94.0 0.0 =03 5 ,&/Z‘;"{b )
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Pages  : Gofd I'ages  : 708
7. Level lincarity on the reference level range
Anticipoled Measured Dexiacil ‘Acecplance 8. Level linearity including the level range control

Value Value Value Limits Anticipated | Mcasured Deviated Acceptance

(dB) (dB) (dB) (dB) Range Value Vadue Value Linits

137.0 137.0 0.0 £ 1.1 () LB) (dB) (dB)

1360 1360 20 2l 130 94,0 94,0 0.0 =11

135.0 0.0 L1

134.0 0.0 +1.1

133.0 0,0 401 Anticipated Measured Deviated Acceplance

1320 0.0 1 1.0 Range Value Value Value Limits

131.0 0.0 21 (d8) (dB) (a8} (4B}

] 00 ) 130 30,0 20,8 -02 =11

1240 0.0 i)

119.0 0.0 +1.0

114.0 0.0 1.

109.0 0.0 1.1 9. Tone burst response

104.0 0,0 1.1 Time Tane burst Anticipated Muasured Deviated Acceplance

99.0 0.0 =11 durauon, Th Cyele Value Value Value Limits

94.0 0.0 =11 Weighting (ms ) (dB) (dB) (dis) (dB)

890 ol 211 0.25 | 108.0 107.9 0.1 15350

530 ] = Fast 7 [ 117.0 117.0 0.0 1.0;-2.5

B, 20 =14 200 800 134.0 134.0 0.0 =10

— ol =11 5 8 108.0 108.0 0.0 1.5;-5.0

69.0 0.1 =1L Slow : L - R

7T 00 Y 200 300 127.6 127.6 0.0 £1.0

590 01 =T 0.25 ! 99.0 93.9 0,1

54.0 0.0 411 SEL 2 § 108.0 1080 0.0

49.0 49.0 0.0 411 200 $00 12R0 128.0 0.0

44.0 44.0 0.0 + 1.1

39.0 39.0 0.0 + 11

34.0 34.0 0.0 111

30.0 30.0 0.0 £1.1

29.0 29.0 0.0 il

28.0 28.0 0.0 11.]

270 17,0 0.0 11

26.0 26,0 0.0 + 1.1

25.0 24.9 -0.1 +1.1

o fSe /e > St
SITHIPORN ASSOCIATES CO,, LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY
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associates
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CALMAATION CF3t
Cert. No, : ACL24264
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Puges : Bof8
10. Peuk C sound level
Number of cycie Anticipated Mcasured Dexiated Acceptance
n Value Vulue, Lepeak Value Limits
tst signul (di) (uB) 1dB} (dB |
Cantinuous 133.0 133.0 0.0 230
One 1364 135.6 -0.8
Number of cyche Anticipated Mgusured Deviated Acceplance
in Vahie Value Value Lbmits
1est signal (dB} {di3 ) [dB) (dB 1
Conlinuous 13390 133.1 0.1 2.0
Pasitive hall eyele 135.4 135.3 +0.1 +2,0
Nepative half eycle 135.4 1353 -0.1 2,0
1L. Overloed indication
Mcasured value ( dB ) Daviated Acceplance
Positive Nepative Value Limiss
onc-half exele | one-half eyele 1dB } LR
89,3 KY.& 03 o
12, Mligh level stability
SLM Digplay | SLM Display Deviated Acceplance
Frequeney inaial at final Value Limits
Weighting (dn ) 1dB) (dB ) (0 )
A - weight 137.0 137.0 {10 10,3

The reponied uncertainty is hased on a standard uncertainty muluphed by coverage fuctar &

orany sudue following caleulation,providing 2

End of Calibrution Certificate

vl of eonfidenee of appreximately 95 %,

2

£51-251/1 SPI NG Road BangEyTvy Banaplud, kangeak 13700 Tha and

Tel +16 24338231

Erma’ calbat oner

Cert. No, : ACL24304
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Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressore :

Relative Humidity :

Received Date
Calibration Date :
Date of Issue :

SOUND LLVEL METER

RION

NL-42 ¢ Microphone UC-52 7 Preamplilier NH-24
U0873057 / 171591 + 73333

RYG_FR0381

GOOD

ALS LABORATORY GROUP ([HAILAND) CO., LD,
104 PLIATTHANAKAN 40, PHATITHANAKAN ROAD.
KHWAENG PIIATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

(1013 =3 )
(3500 =20

23 SCIMTCMBLER 2024
09 OCTOBER 2024
09 OCTOBIK 2024

Calibrated by :

Approved by :

REVIEW BY ...

i

APPROVED BY .

NEXT CAL DATE

Nathahum Pisutpaisan

IO FPeehe.

( Thanakul Pelchurai )

This eertilicate is issued in accordance with the requirements ol lSOAEC 17025 standard, may not be reproduced

other than in full, except with the prio writtes appeoval af the head of' Calibration Laboratory,
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Lol +5 \ email calibrationCd < iplem eom ;w“:__l‘:;:: lol “E6 2433 B34 Unan. cahoration@sith phorm.zany m‘:x
CerL No. : ACL24304 Cert. No. : ACL24314
Job No, : VCGTACH164 Job No. : VC67AC0164
Papes  : 20fB Pages @ 3of8
Calibration Prucedure : CP-AC-01
Summary of Measurement Resull:
Calibration Method :
This eyuipment was calibrated by follow on IEC-61672-3 (2013} Standard for sound level meter (SLM). Uncertainty Muximum-permitted
The S1.M had 1ests 10 Acoustical and Electrical siynal tests of' [requency weighting with Anechoic chamber and Reference Parumeter uncertuinty of
Suandard lustrumnents, o measurement (dB)
For tests results ol cachitems were made by observation of each Instruments display and also with SLMs disploy, 1. Absolute scnsitivity 0.2 N/A
2. Sclf-penurated noise 02 N/a
Condition of this result of calibration = 3. ical signal tests of frequency
1. Reference Standard Iostruments @ 125 Hz 0.3 0.6
Insirument Model Serial No. ND: Due Dute 1000 Hz 0.3 0.6
Wavelorm Generalor 33210A MY48017076 EF-0U09-2 05-FC 8000 Hz 0.3 0.7
Wuveforn Genertor 3351IR MY$2302742 EF-0007-24  05-FER-2§ 4, Eleclrical signal tests of [requency weightings
Digital Multimeter 33461A MY 33220104 CEL.BP 2140267  13-FEB- Tor 1017 10 4 kHz 0.3 0.6
Digital Multimeter 3M461A MYS3220076  EEL.DP 200267  15-FI:B-25 For > 4 kHz 10 10 kHz 03 07
Digital Multimeter 34461 A MY60024273  EEL.BP 220267 15-FEB-25 For > 10 KHz 10 20 kHz 03 0
Programmable Attenuator MAT-1070 62100114 EF-000§-24  05-11:D-25 S, Frequency and tine weightings at | kHz 02 0
Condenser Microphone 4180 2977900 AA-1001-24 12-FLB-25 6. Lung - lerm stability 0.1 0.1
Measuring Amplifier NA42KAI 34560495 AA-3001-24 05-FEB-25 7. Level lincarity on the reference level range 0.2 0.3
i e ] — e . 8. Level linearily including the level ranpe control 0.2 0.3
2. This resuli ol calibration was found accurate as shown on date and place of*calibration for this calibrated itean only.
) 9. Tanc burst response 02 0.3
3. This cerificate is traceable 1o the intemational system ol unit maintained at :
10, Peak € sound level 0.2 0,35
3.1 National Insliwte o' Mectrology (Thailand). 1. Overloud indication 0.2 0.5
3.2 Vhailand Institute ol Scientific and Technological Rescarch (TISTR). 12, High level stability 0.1 0.1
i Ll o Bl
SITHIPORN ASSOCIATES CO.,, LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIPORN,
514515 Intho T Read Bargaam-u angplud Bangkok 10700 Thailard associales AB1-25) Sinnthorn Roud, Bangburiu Bangplug, Bongh k 16700 Theierd associatles
Tol <63 2433857 Emal salinohon@sehiphomuom Tol L6 24228231 Eivu calipralion@sith photnesm e
Cert, No. : ACL24304
Cert. No. 1 ACL24204 Job No. ¢ VCGTACO164
Job No. : VC&7AC0I64 Pages : Sol§
Page  : dof$ 4. Electrical sigual tests of frequency weightings
Weighting nenvork tesponse with relats e 1o | kHg,
Result of calibration ;.
Frequency Devintion fram various [reguency weighling response curve (dB)
1. Absolute sensilivity iz g =i Aceeplance
Relcrence Mensured Acecplance i Coelit Aserght Limnits
Acousiie Signal Velue Deviation Tianit 63 0.0 0.0 0.0 =20
(4D ) LdB } 1dB ) (B ¥ 125 0.1 0.1 0.1 =15
93,9 (93.94) 93.9 0.0 =03 250 0.1 0.0 0.0 z1.5
500 0.0 0.] 0.0
2. Sclf-penerated noise 1000 U.0 0.0 0.0
2.0 Nonmal test 2000 0.0 01 0.0
Measured Value 4000 0.0 0.0 0.0
{dB} $000 0.0 0.1 0,1
16.7

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

Frequency Weighting

Weighting (dB )

A - weight 154

C - weight 153
Flat 25,0

3. Acousiical signal tests of frequency weightings

Meler free-ficld acoustic response uta level ol 34 dB

Frequency Deviation from variaus fregueney weighting response curve 1B)
(S rlat Cowenght | Asweight Apsepmce
Lums.
125 0.3 U4 0.4 x 1.5
100U 0.1 0.1 0.1 =10
8000 L1 12 1.2 -5.0

5. Frequency and fime weightings at 1 NIz

5.1 lrequency weightings ut 1 kiz

Antiipated Measured

Devialed Accepiance

Frequency Value Value Value Timits
Weighting (dB ) (dB) (d) (B}
A - weich 94.0 54.0 0.0 02
C = weight 94.0 94.0 0.0

Flat 930 W0 0.0

5.2 Tnne weighting at 1 kH/

Antcipated Measared

Deviased Acceplance

Frequency Value Value Value Litmits

Weighting 1ds} (dB) (dB) (JB)
Fast 94U 94.0 0.0 +0,1
Slow Y4.0 94.0 0.0 +0.1
Leg M.0 Y4.0 0.0 +0.

6. Long - term stability

SIM Disples | SLM Display

Deviated Ageeplange

Frequency at indtial at final Value Limits
Weighting 1dB} di) (dB ) Ldi
A - waight 9.0 94,1

e L 8 e e e BT

0.1 103 )__W:_ "
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CAUMIRATION B354 CALRRRIAIN 0194
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7. Level linearily on the reference level runge
= - 8. Level Hncarity includlng the level runge control
Antseipated Measured Deviated Acceplance
Value Value Value Limits Anticipated Measured Deviated Acveptance
(d8) (d8) (dn) (dn) Range Vakie Value Value Limits
137.0 137.0 0.0 =11 (dB} (dR) {d ) 1dB}
1360 1360 0.0 =11 30 o0 10 = T
1350 135.0 0.0 =11
134.0 134.0 0.0 =i
153.0 133.0 T 1 Anticipated Measured Deviated Acceplance
132.0 00 o Range Value Value vl Liniits
1310 0.0 X (4B) (ais ) (4B} (dB}
120.0 0.0 =11 130 30,0 301 0.l 1.1
1240 0.0 = 1.1
1190 0.0 =1
LEGED e 2L 9. Tone burst response
1090 0.0 =1
104.0 0.0 1.0 Time Tone burst Anticipated Measured Duviated | Aceeprance
99,0 99,0 0.0 =11 duration, Th Cyele Value Value Vabue Limits
9140 94,0 0.0 = 1.1 Weighting {ms) (dR) (dB) (d8) (i)
59.0 590 0.0 =11 0.25 1 108,0 107.9 0.1
84.0 84.0 0.0 S| Fast 2 5 117.0 117.0 [
;9-3 790 0.0 114 200 800 134.0 134.1 0.1
3. 74.0 K + 1.1 5
T N R Y T e S TN N
g0 o 20 e 025 ] Yy, 0 95 9 4: |
59.0 59.0 0.0 410 % - -
P 1) ™ P SEL 5 3 108.0 105.0 0.0
oy =3 7 Tl 200 s00 125.0 125.1 0.1
440 4.0 0.0 L
39.0 39.0 0.0 1
34.0 34,0 0.0 3l
30.0 30.1 0.1 =10
20.0 39.0 0.0 s11
33.0 5.0 0.1 YN
27.0 7.1 0,1 11
26.0 26.2 0.2 411
25.0 352 2 111
= Afh - b
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN
B oA — B e ALS ROTA METER CALIBRATION RESULT JULY 2024
Trl ~£6 2435 8131 Ena  cakaration@sihpiorn com Lo
CauRATION BN Rotameter ID. Calibration Date Regression Result Coefficient (R%)
BKK_FS0577 01 Jul 24 Y =1.0007x + 0,0433 1,0000
Cert, No. : ACL24304 —_— - e i ot A I —
S mea i BKK_FS0584 01.Jul 24 (= 1.0056x - 2.7974 1.0000 =i
Puges  : Bofs BKK_FS0585 02 Jul 24 Y = 1.0315x + 3.0033 0.9998
10. Peak C sound level BKK_FS0587 | 02dul2s Y = 1.0294x + 0.71 1.0000
BKK_FS0588 01 Jul 24 Y = 0.9751x + 9,8452 0.9599
Number of cyche Anticipated Measured Deviated Acoeplance BKK_FS0581 01 Jul 24 TV = 1.0035x - 8.2303 10000
n vaiig, o Value Lepra] - el Lol BKK_FS0592 02 Jul 24 Y = 1.002% + 14.273 1.0000
rest signal 1dB) (dB) () dn) - = . S —
Continuous 133.0 133.0 0.0 S0 - BRICESOSRT. i 02 Jul2e 0000 > 0095 - 10000 s
o a1 e 27 = BKK_FS0595 01Jul24 Y=10671x-11497 | oses
BKK_FS1004 02 Jul 24 Y = 0.9826x + 13.51 0.9999
Numbar of eyele Anticipated | Measured Deviared | Aeeeprance BKK_FS1005 |  ozdulza 10217x-05633 | oseer
i Ve Vallue Value Limits T o2uuz2a | v=t1amx-10422 | o.peet =
et slgnal L2 L) $dBy Lin) o2auiza | AM1ox+33558 | osees
Continuous 1350 133.1 (i8] 2.0
Positive hall eycle 1354 1352 02 DKILFS 1008 T I N
Negative half eyele 1354 1352 02 DRIGFS1000 ) I 10000 i
BKK_F$1017 02 Jul 24 0.9998
11. Overlond indicution D 01 02 Jul 24 . - 01999
BKK_FS1018 02 Jul 24 1,0000
Measured vahue { db ) Deviated | Aceeptance BKK_FS1026 01.Jul 24 Y =1.072x - 2.4954 1,0000
Positive Negative Value Limits BKK_FS1027 01Jul 24 .0104x - 4.4788 0.9999
onchalfeyele | anehulfeyele | 1dm) (dB) | BKK_Fs1028 o1duiz4 | vY=10000x-37755 | 10000
596 595 0,1 15 ~ BKK_FS1028 01 Jul24 Y =1.1118x - 4.4431 09965 ;
BKK_FS1030 01 Jul2a Y=10150¢-6395 1,0000
| s ;__Bli'r:é!o_a{ otduza | y=08o73x-53371 ) '_ . ogess
BKK_F$1039 02 Jul 24 Y =0,0992x + 9.6833 0.9082
SUM Display | SUM Display | Deviated BKK_F51040 o du2 v-tooaaczssas | 10000
— G w P BKK_FS1041 02 Jul 24 Y =1.0511x+ 11272 09996
Weiehiing A 5 i R BKK_FS1042 02 Jul 24 ¥ = 1.0016x + 10,387 0.9005
e e — = = _ BKK_FS1043 o1 Jul 24 9965¢+83743 | 1.0000
BKK_FS1044 02 Jul 24 1237 - 0.4231 0.9981
BKK_F$1200 01Jul 24 0337x - 01016 0.9994
BKK_FS1201 | otduze | 9871x + 50031 09w
BKK_F$1202 01Jul 24 7978x + 301,39 0.9334
The repancd uneertainty is hased on a standiind uncertain mulliphed by coverage fctor &  PHK_FS0027 02dulza 0722x+ 34395 | ogo88
or any vakue following calculation,providing a lavel of confidence of approvimalcly 95 PHK_FS0028 02 Jul24 Y =10254x + 1,04 150000
PHK_F50029 02 Jul 24 Y = 0.099x + 12.73 1.0000
TR TCCe el T RYG_FS0197 01 Jul 24 ¥ = 1,0045x + 10,291 1.0000
RYG_FS0198 01 Jul 24 ¥ = 1,0056x + 1.8883 1.0000
RYG_FS0188 02 Jul 24 Y = 1,0026x + 32381 0.9990
Page 10f2 ALS Laboratory Group




ALS ROTA METER CALIBRATION RESULT JULY 2024
ID. Calibration Date ion Result Coefficiant (R%)
RYG_FS0654 02 Jul2a Y = 1.0421% + 1.4935 1.0000
RYG_FS0655 02 Jul 24 ¥ =0875x +15.2 0.9094
RYG_FS0656 01 dui24 Y = 1.0042x + 7.1067 09999
RYG_FS0857 |  02Jul24 Y=10337x+ 18018 0.9998
 RYG_FS0658 02 Jul 24  Y=09021x+10.87 09996 .
" RYG_Fsosse | otJul2a Y=10022x+ 84152 | 10000
SGK_FS0135 |  o2Ju2a .0193x + 36833 | 0.9998
SGK_FS0136 02 Jul 24 o0217x+163 | 1.0000 N
SGK_FS0138 | ozJul24 =~ 0.9999
~ SGK_FS0139 02 Jub 24 o15ax+374 | 09998
SGK_FS0140 02 Jui2a Y=10008x+13353 |  1.0000
SGK_FS0141 02 Jui24 Y =1.1185x + 1.4867 T oo0es
SGK_FS0142 02Jul2a Y=1.0211x+ 1.39 i Ttoo00
SGK_FS0143 " 02dul24 Y=10045x+56081 | 10000
Review By : Wik Cho Approved By : ‘ﬂwj

(Mr, Wichan Choonharat) (Mr.Sarayuth Jiltranont}

Enviro Field Services Manager Assistant General Manager
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ificate of Calibration
Customer Certilicnte No = FM-01% Res 1
Name ALS Luhoratary Group Thatand Ca. Ll Request Na : Req-2024-0013
Adddress 104 Son Platilanaban 40, Pluith trakan Road Suzsi Luang, Banghok
Jn2so

Lndt Under Calibration Deails

rement Bem A o Neler
Manufacturer Bius
Model Defender S1u-l Senser Munlel
Senal Number 20003 Sensor Seaal Number © -
n BRK_ 81346
Location of Calidratinn LAB AIR VLI OCTFY METER e -m Toretern P |
Calibration Environment and Details t = A

Tewperatune a3 t
sl 5S8R 2u"uRIL ..
Baromeins bressore ¢ 1013 B = f00Ps :

ol Rare 3 haswary 20M

Cahibration Dare 29 faenny 2024

Cielrution Procedure I house wiethod C1-AT A1 by Comparson teehigue s il Stamlasd Prans $os Calibragen
Reference Stanilaril Mudel Serial Number Eraceble Due Calibrtion
A Flom N Gilibizton 3 Law s NS0T D0G Senadine 12 July 2004
A Pl Mbeige [CRRY Standud Now TARLO ) HeOS Semsidyms
Tepsrawre mefer Gt RS T Qisborn ¥ Vehraary 2034
Pressure mster CrGem ATOUOKDY 631527 1rA W hovember 2003

T'raccabilits :

Tl Cernficate i naceaple 1 S Usl

tough Senslyne A2LA Acered tlion Nu 394301

Note ;

The repaned wicertarnty 1~ Bised un standand scert ey muitiphed by the Coszrage Faetor & = 2 o in 2

eppraximalely 5 %,

s € anificnle was 1ssued U ¢ 10 Cabdrnan Canilieats No

Calibration By : e Approved Ity : e

S Sappidon L

" NME Pacd Mathavein

ANOT

Serviee Cahbrnon 1 ginzer Culbration | ineer

Tssur Nate s 1 Febiumry 2674

The s bl oy R ihe wes cal eres. Theair it 1 1eteabied ST (Il Wit it wnifen appuesal il ths Iars 3t bt ees U 1
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Result of Callbration : Withaut Adjustiment

Certificate Ny MAOLS Kes )

Reyuest No : Req-2024-0043

FIA-/08 AFM 01 Kev O] hsue dala 25/01/24

Mesalabs

Calibration Certificate

CertificateNo. 610563 Sold To:

Product 200-510M Defender 510 tAedium Flow
Serial No. ]
Cal. Date 23-May-2024

BKK_FS0614

NVIAD

NVLAP Lab Code 200661-0
Calibration

All cabisrabions are perfarmedin acosddanse wilh 1SO 17025 at Mesa Laboralories, Inc., 12100 W. Blh Ave. Lakewaed, GO 88226, an
IS0 1702%:2017 accrecied labaraary tnreugh NVLAP. This repart shafl nol be raproduced except in full withoul the wrilten aspraval of
Ine Iaboralery. Restlis only relate to the ilems calibraled This repert musi not be used to claim produel cortfication, approval, or
endorsement by NVLAP, NIST or any agency of the U § Government

As Received Calibration Data

Temperature Pressuie s e Ereor Ungertainty
(<] nra) {ml i) imi‘mim) {oml‘min) imb'min)
Hm g 2 IR LY ol 13
Ham " et 100 EET g ¥
49 [LERG 199 197 48 13 s
2800 wint g bR s 84
24w 1l ol 390 | "
2w WA B 20 o
Noke MDD Standaid ULE Uit Undaa Cbtion
LU Reference Con o ALatmosplesic aressies and rowm temperturs condi on
< Fiow B oo i oncted fon mieidand operat ¢ condition b using cauition
Pir:  Tines
Qme:\s =Qref X— X —
]
whae Q- Tl Rate I - Abwiute Pre e P R p—
Meas - Mewuremen Cundiian rel = Samdard Conduitors
* Indicatas e oo
End af Certificate
e i b i s vl od B ema ¢ e L

R O8I AFMAD! Rev O1 lssLe date 25/01/24

Lab, Pressure 614.2 mmHg
Techniclan Derek Dellape Lab,Temperalure 24 3°C
Instrument Reading Lab Standard Reading Deviation Allowable Devialion As Received
0cem 4504 81 cem 100 0% 1.00% Out of Tolerance
Ocem 000,38 cem <100 0% 1,00% Out of Talerance
0 com 249.55 ccm -100,0% 1.00% Qul o! Tolorance

Mesa Laboratories Standards Used

Oescription Standard Serial Nombser Callbratien Date
WL-B00-24 117991 13-Nev-2023
Wesa Labieraloress Ins 12100 W 61h Ave, La+eaood GO BO2CR USA
1303 847 -0 www me s aidbs cam Syinbol TLAS o the NASDAC
Tefl

Catioration Due Date
13-Nov-2024

FAL-00228 Rev B
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N @@ Certificate of Calibration

MesaLabS NVLAP Lab Code 200661-0 | | Customer Ce

MR IR S ISR 11 ARSI AN B AR
AMPTIOL AN LD SAAIE | AR AR PR T L D DAL AT

THL 16m 216 500 11N aalo 2116 7140

icale No : 2AFML03Y

Calibration
Name ALS Lubaratory Group Thatland Co . Lid Tequest Nz Keq 20251241
| Address 104 So; Phadhanakan 40, Phatthanakar, Read, Suan L uang, Banghok
As Shipped Calibration Data | 10750
Certificate No 610563 Lab, Pressura 617 mmHg Uiie GadeglCRllbration[Detaik
Techniclan Derek Daliape Lab.Temperature  24.6°C Measurement liem Trery Vs Calibrator
Instrument Reading Lab Standard Reading ~ Devlation Allowsble Deviation A3 Shipped M .
4482.47 ccm 4493 49 ccm 0.25% 1.00% In Tolerance
i el S Setisio tel
997,25 cem 996 B3 com 004% 1.00% In Talerance ity [l StuggriModel
248,51 cem 24867 com -0.06% 1.00% In Tolerance Seni) Nuher s Numlier
: n YG_FS02s
Mesa Laboratories Standards Used RYGRESUH
Locanon of Calibraton . LAB 4 AIR VELOCITY METER
Description Standard Sedal Number Cabbration Date Callbration Due Date
FiLEc0Z Biv0ed T Y] Callbration Environment and Detalls
| {emperaun: By
Callbration Notes
The expanded uncerlainly o' flaw has a coverage factor of k = 2 for a confidence inlerval of approximately 95%. b Humdiey 35°RH 1 20"RIY k
Flow testing is in accordance with our test number MP-00672 wilh an expanded uncerlainly of 0,27% using high-purity nilrogen of Baromewns Pressare 013 hPa = M0hPa L
fitered laboralory ar,
G eri P, 3 Ja b &
Traceabilly 10 the Infernational System of Unils (S1) 1s verfied by accreditation lo ISOAEC 17025 by NVLAP under NVLAP Code | Recervin Dl 1 fanuagy 302
200661-0, Calibration Dute 12 February 2004
Procedure Tu house method CP=AFNLOT by Comparicon teehiigue with Swandand Primaey Flow Calibraar
Techrizan Notes
By Approved By: Reference Standurd Mudel Serial Number | Traeehle Put Calibratien
Anf o Meter Gilibraior 11 o Mo LRI R Sete slyks
— Ant Fhow Mt Gilabraten 3 Seae daad flv 1003101 1oat Sepnidyne
7 wf :ZJ'C“&L Temperature ecter Gr auo0sT Qrebom 271 cbruany 2024
P vare m PG ATUNKDLIGS TRe? Tra % Newember 2004
Dereh Dellapy Tray Thcher Traceabilits ¢
Production Assembler |1 Quatty Enginear

e 16 I

e w SECmE trougl e dyne A21A Acureitilation No 3913 01
Mesa Laboratones Inc, cerblies that Lhe abave inslrument meels of exceeds pukshed specilicalions. and that Ihe calibralion resulls

I lhis cerlificate were oblained using equipment capable of producing resulls thal are tracaable lhrough NIST (o Ihe Internafional
Syslem of Units (S1). Calibralion resulls ara in compliance with ISO/IEC 17025:2047. Cabralions procass has a Test Uncerlamty , .
Ration (TUR) of 4,1 or grealer. Any PassiFai determinalion is mada wilhou! laking mansurement uncertainty nto accounl and i The repatted wnceriamty s hased on standard uncermmty i hzphel by tie Coverage Factar 4 2 prosidin 1 leve: ol cor fidence
vased on UUT performance agans( required lolerence onty

approx:manely 95 %o

Calibration By « r Approved By ¢

| Mi Noppadon Luanzin i Pait Mathon

Service Calibr

n Eagieet Celibration Engineer Supersisor

Issue Dale : 13 Tebriary 2024

Hesa Laborlones (nc 12100 W 6th Ave, Lakewacd CQ 80228 USA
(303) 987600 www 11e salabs com Symbol ‘MLAB® on liie NASDAO
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STRUMESTCALIMRATION 1Al

INNOVATINT INSTRUMESTCALIIRATION | AR
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Vi bl bt de A CCRED T D
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Certlficate Moz 24-AFM-033 Certificate of Calibration
Request Nn 2 Reqg-2024-024] Certifleate No: 24 AFM 032
Result of Cullbration : Withous Adsosin

ALS Lanritory

imnp Hntand Co 10 Request oz Req-2024-0230

Temperata Pressmre TR e Ertor Unceriainiy 1 Sun Phatthanakoan 40, Phatthumahen Road, Suu L uang, B,
s 10350
(K&} {eeimin) {xxmin) . .
Unit Under Calibration Degails
peE N 1Y s an 11
Measurewent liem Paary Flow Calistor
2420 101 1w $41 a5 an
Masutactures [ITS
24 o 1, oy 56
Model Delendor SHIAL Semsor Munlel
390 1 33 56 26 s
Seral Number 129988 Senson Seal Number
2400 il a1 ENE 4 1 11
I 510y
BT 10139 480 1351 . 10 W RY Gy
b o C2libotwn AT AIR V1L ¢
Note STD undind ULC Ut Uadee Calibration Setmonor e 1AW AR VENENY NOTEIR Packor, P
. . diwifemn
[RUGE Condion - Atzimospliene pressure and woont lensperature condilion Calibration Ensireniment and Detail 2
Flow Ratg w ox commeced lon e stardand open ondimn by s Tempetaaie a2t ‘LZV_?
iy K112 20 R
Qmens me X EX Barenetni Pre T BPa s [0 hPa
Revened Date 3 January 2024
where Q- s Raie P Absolue Piessare 1 Abwsluic Tenperature
M- Meaiemen Uonditin e Standed Canditsan Fabimion b aFehnu N
Calbaatwn Piowedass hyhouse method CP-AFM-01 by Compansan teehnuue with Stuiden) Primary Flow Cailbrotor
= Indcates non acercdited Reference Stunduril Audel Serial Number Traceble Peg Calibration
A Mo Mats Ghbrawr 3 1ow flo RSUN090G Sty
End of Cernilicute i Dbrar 3 Low flaw ! Seusalyiie
At Pl Menge Lolibaaton 3 Standand fhow Toaiiog e Satmaly e
Tewmperture meter Gl (ST Qisburn sbiaary
Fressuse mtsr CPG2am HMORDU 6313 TPA 4 Ny 2004

Traceabiln :

s Cartificalz s waceable to 81U au L S

adyee AZLA Acer Taauon No 1943 0]

Note:

The repntted uncrtimty s hased o standard vty mulipled Iy e Coverage Fator & - 2 g adimga lese af o Tidence

approvimatehy

Cabibration By e Appraved Hy : T
————
Mr Noppadon | nangart Alr Paen Mathavom

Calibraton ¥

e Supsrvion

1l

131 ebruany

U resaliy sl o tomca il 1 cera U] Sl W Al

e Napiriend Doy The Fea i Felatad o' < Bene alibe il T Gmifican = ae S s el exceptie B s s Ipne of the fnsa s Invmim al Ce 1
FM-708-ATAC1 e sue date 25/
FOB-ATM C1 Rev 01 Issue date 25/01/24 FRM-204 AFR 01 Kew 01 ssuc cate 25/31/24
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riificate Sop 24eARM-0L2

Request ot Reg:2023-1240

Kesult of Callbration : W ithost Adjasiment

Temperature Pressure ST Lue Error Uncertainty
{c¢/min) lee min) fee/min) {xemin)
Y5 s 11 sl 2%
01 s 129 T2
2418 o) 62 Wk iy 3 1 1
A 181 199 2230 26 24
M LI 2909 RULSEY a7 45
Mo 3004 39918 1 i
460 473y 4790 5 -]

ULC . Lmit Under Calibration
= ULC Reference Condimor

Nute

AL umasphene pressure and wom tempsretife candis on

Floe Rate was correcied for non standasd operanng canduon by asi

Qmens

Flow Rate P

cqualmn

Qref x X — 3
A Pt Tt
Absalute Iessure

whee O T = Ahsulute Tempertune

Meas = Mex dinan

ref = Sundard Condil on

® bradranes pon acceedised

End af Certilicate
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Certlficate of Calibration

Crrillicate N

23-AFAILI7d

Name

ALS Laboratory Gioup 1larland Ca. Ltd Request

Reg 2024-180)
Address

104 So Phatthanakan 44, akan Read, Suan Luang
Banghoi 10250

Lnit Under Calihrution Nelails

Measarement Tens Aur Tlow Vel

Minufaciurer MesaLain o
Meds! S10-0 Senvor Mede
Sertal Mombe 28345 Senor Senzl Nuniher
n BR_FS 347

Insirun

Used

Locanan of Calibriion 1A 4 AIR VELOCHY METHR

Calibration Fnsironment and D

){h’/f#lt ")—.-

Temperatare BER

T SSORIL 200 RE

APPROVED BY

Raramzinic Pressine L0130 = 1 hPa

i
|REVIEV BY
{ NEXT GAL DATE . 0 |

Recercd Date 22 August 2024 NEXT CAL. DATE

Caliaranon Datz 24 August 2024

Calibratien Procedure I hows:

$CT AN by Congi- 6 techmgne with Standard Prinary 11 Culibrator

[ Referenre Standara heddl Serialumber | Teatle Dt Calibaation
| it Tt M Ciabtakes 3 Low foa 18511010006 Seasidyne © Aspial J024
| Gntibrator 3 Srandund Mo [T Semsdyne 2 August 2025
Temperatuar meres ur SUG00ST Qucbem ¥ March 2028

(PG AR 1P 5 Nosembes 2004

Traceabilhy ;

s Ceriificale s

ceable o M1 Ui irough Sensidyne A2LA Avereditation Na, 2043 01

Nute s

The repavied uncerlanty i based or standord wueenamny nupired by he Coserage Thetor d 2, pron b g 3 fesel oF confi beree

apprn

Apprased Us ¢

Calibwation by = i

Mr Nsppadon Luangant

A

A athan s

Servce Caibraoon | ngucer Calibratum Cngmeer Supers o

s Date ¢ 28 Aupasr 2023

tal T ieniiics

THe i relaied oy 10 the et a’ shal nat b vzl in =

St a7l (i (i il

TRAD08 AN 01 e £4 Bvue date 277678

INNOV ST RSTRUNE S CATTRATION | Al

FUADY RTINS TRUMEN OO T 0 el

SO T SN RURS T AN 1 R
M

AN T ESAVE 1 E AR AN PR (o | Bt BARLAS T

Reguest No: Hegr 224150

Henult of Calibration : Withoul Adjusiment

Temperature Frosmrg s e Ervsr | Umcertaimiy | MIPE
‘a kFa) fec min) ek mind tecmin} fceminl | {eaiming
2150 10057 100 99,526 o8 | 2s i NA
[T auy 048 15 ™ * NA
s [ 1 0
() 2008 L3 2 b0 NA
ool 1] 1 2 45 o A
3.0 4002 40224 -1 i w NeA
pLE ] | 06y S05h 4 -1 W NA
Nate ST~ dard UL Uit Under Calibraion
UL Relenence Londil AL atnwspher @ pressafe and Foom empc 1re u it i
Fluw Rate was evrnected Tor ron-iamdard aperating condit ur by using egtation
Q T
as = Qrof X X —mr
mea ref X' = - X T
where Q= s Raie 1= Atsaluie Uressere 1= Al olute Ter
Mcas  Mcavan vndainn 1+ Standand ondimen
© Tutietes o aceeditzd
APE um Pram ke Frron (S cenfied i Mamnfactuzers Speofica
= N\t Am e lable, Cislomer des aon fequird a slement of confurme
Ui rs i an e bl g e =g oahlrane s D oo ot sl see b i daced oo s w il st ot samrsiarj=sl B et (0

FM 7CE APM 01 Rev 0 Issuc date 1706128
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Certficate No: M4-AFM) 74

Ueguest Nu': Reg 2024-1561

Decisiun Rule: for Statenients of Conformity
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Certificate of Calibration

Cerlificate No : 25:AFM-177

ALS Labwratiry Group Thiadand Ca Lul Reypaest Na : Reg- 20241562

103 N Phathanakan 40, Prathanakan Read, Suan Lusag,

Banghok 10250

Uit Unader 4 abihwation Datails

Mzasurement lien Alr Tlow Merer
Manulacturer M Accaracy Wa! Resdog
Model Defendes S10eL Sennin Menlel
Seral Nwnber ome . Sensar Senal Nunher =
m NKK 170619 Distrazuent Statos - Hsad
Locanier of Calibraion LADLAIRVILOCITY MITIR ‘_-_-_
Calibration Ensironment and Details : REUEGY §
Tempersture Rt ;
Humardny ESRRIN: 20N i
Bainciod Moz 1012 W= Tl ;
Recened Ihle 22 Angust 2012 =
Celibratson Dute 4 Sepledile 2024
Celibaion Procedure Trhouee mettiod Cl=AFMA by Compansen echnigue wilh Ssangdard Primary Tlew Cahbrator
Reference Standurd Mudal Senlal Nmpshiy Teacohle e Calibir stion
Anr Plosa Meter Galibnaton 3 1w Man IX50101 0006 Senandyne & Nt 21 +3
i Pl Meter ihibealer 3 Stasderc v | 1Su3401 1600 Sewndine ¥ Awzwi 2004
Temperangee meer arn INONONST Qreborm 1 \Mach 2028
L8 S EREILTY EILELL LG B B A | @ Nowgmber 2004

Tracesbili

[FRYRLTHRIINT

1l Uit sl Sens e A20A Accres ctwn d 3623 0}

Ame:

Thz repentzd unceramny i based on sandard wenanty meliphed by the Coverage Lazion & - 2 prac g a leve of confidence

apprene

Calibration My ¢ - Apprened By ¢ Sty
S Noppaen L nmpen MiFazi Matlas o
Service Calibration Une ieer Cobrnn Fagieer Supers wan
T Pate 1  Sepieriber 024
T ot bt i et Pl ey 5l ke s st den epti il i o1 7 o nenare It 1l

“61:705 AT £1 Rrv B4 lssue dete 1778724

INNOVATIVE IS TIUME ST CADIKA TION €Al
SOV ATIVE RS TROVS T COULID AN O

THUAIO LS SUNTINVROKS T TANTION AN R

AMPHIGE TANG PHLESAMU TP AR G5 'RGVINGE 0 1A AND

I RTINS AN o210

Certificale Yo @ 28 AFM-177
Request No : Req-2024-1862

Resultaf Calibration : Without Adfustment

Temperature Fressure ST o Exrcer Umecrising AMPE
Hewnlt

s iKFap fe'ming fee/mbii fecimind | feeimin) | qocming

2400 B 92 28 0492 ur " o2 NoA

M s se 1L Mo 0l 2% m NA

47 10084 20 o0 3 50 0 NA

220 lony7 29 LN 2l 5d 1o NA
i T faayy i ] 3 4 1 40 NA

2380 RCTRTS 482 ] Tih 42 LR 4 NA
Nelg SO Sumdand LUC : Lt Undzr Calibration

U IRelerense Coadinn - ALRImspheric pressure amd simm: temper

< Thow Rate = o coneeid G jam siandsad vpen o

Qmeas = Qrerx

where Q= How Rawe e Allu Pressine 1

1) s

Abslute Temperature
Meas Measun

1 Condinon et Stndgnd Condigon

“ Inibs

nom acerodied

SMPT O Nawmm Permic e Do 18peclied i Manul seirer

Speaticanens)

et el condbrn

%= N Al Custonrer dies ot reg ane

[ rhaaers il i cablsiol The

Wk I U e 1 e e of the L ut sl et s Lo Lol

FLAOBAFIA0L Ree 04 hue date 176774
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AR IS AR Y Ak, A i AOW bulurifn Buawuun 4 1he
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Cerlificate No 1 24:ATM-| 77

Heauest No x Req: 202441462

Rult for Stalements nf Confaraily

e el g s el et e Bl sleents t e Ceadottmnuse i dear A0 GN I3 I019 Gu lines

e Ko n, LU mp anas e e, amd
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im0 9S4 evecy s e
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- T Uzper kmit

Measured valus 1 4
Pass
94%, waganzea Locetunly —

Nenminal

Lower hmit

End of Certificare
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Sartorlus (Thailand) Co., Ltd.
135 Rarma § Read, Huayowany. Masyiaang. Basghok 103
Tal ¢68 2643 B351-8 , e-mall, sarvice, mhﬂd@udams com

B8 e SARTORILS

NSCTISHTIS 17025 Trovisl
CAUBRATION 0426 REVIEW BY oo tvmmmrrismsem smreees

ij (® M
&»ﬁ@ of Calibration | """ ‘é:’

¢ lohes
Cerlificate No. : 24BCI00;

NEXT GAL. DATI

Model Number :  MSE125P-100-0U

Description : Semi-micro Balance . Issued Dale : nday, February 23, 2024
Seriaf Number: 0033108893 No.: 229196
ID No. : RYG_EN0004

Manulacturer : Sartorius Page No. : 103

Cuslomer Name : ALS Labotatery Group (Thailand) Ce.,Lid. (Reyong Brarch)
616/10 Moo 5 T.Maenam Khu, A Pluak Daeng, Rayong 21140, Thailand.

Calioraled Place : ALS Laboralory Group (Thai Co., Ltd {Balance Room;

616/10 Mog 5 T.Maenam Khu, A Pluak Daeng, Rayong 21140, Thailand.
Callbrated By :  Mr.Chonchal inthana_ . o

Calibration Dale : Thursday, February 22, 2024 Procedure No. : This calibration was conducted by

Using inhouse calibralion ploceturs wmber (WHOO

DasedonWASLABS: 20
Mstrological dala ; Amblenls Conditions:
Capacily: _60.120. g Readabilily:_0.00001.J0.0001 g T i 26.0°C E 50°C
Humidlty : B60.0%RH  + _100%RH
Reasans for calibralion Pressure £

[ tew Irsmintion (7] Service / Repaired

Recbvsio o Equipment Congition:  Elcericpre LR
Measurement Method UKAS Publlcatlon Ref :Lab 14

Th d s thw ined from tha ty ruiiplied by the
«coverage factor (k=2) 10 provide a bevel of e _L“ 85%. Ris with whieh
ﬁ--ﬂuﬂsmcmofwa:tsn Repor: of Tolerance came form list of

reakse the uniz of
Sartorius Metrological Speclﬁwlxcns.

Traceability:

Mode! Number | Doscrigh s [cetificate No. :
YC5011-522-00 _ |sartorses weight g0t g - 5200 E2 YCS011-522-00 i‘lﬁ |mM2308197S 23-

MHB-38250 Hurmidity/Baromeler/Temp Lutron MHB-3825D DKSH 1€19231846

This carlificole relate and apply thls aquipmeni only. .

This carlificate may not be reproduced olher than in full excapt with C_))\,\_,\_. =
the prior written approval of the Verificalion Opsration Division =

Sartorius {Thailand) Co., Lid, 2 i A

== M

Mr.chonchai Intthana{Technlcal Manager) P

SOP FM 33 03 February 2022



Sartorius (Thailand) Co., Ltd.
125 Rsma 6 Road, Huaykwang, Huaykwang, Bangkok 10310
BI61-5 Fax +68 F43-5387,

Sartorius (Thailand) Co., Ltd.
139 Rama B Fioae, Husylesdng, Hoayowang,

Bangech 10310

SARTORILS

Tex 8381-6 Fax +65

., emab servies com

@fﬂ?@@i = ofCallbratlon

SARRTORILS

| JHJ@@ﬁ.@ of Calibration "::

Model Number:  MSE125P-100-DU Ceriificate No : 24BCI0071 _ e
Descriplion: *  Semi-micro Balance Issued Dale :  Friday, February 23, 2024 e
Serial Number: 0033108993 . Reference No. : 229186 e
1D No.: RYG_EN0004

Manufacturer:  Sartorius Page No. : 2of3 _—

Calibration Results : Without Adjustment

Repeatability Eceentricity (Off-center loading error)
h amor is yielded .
4mtder constant e th ioad witain is pmced reaciout ollha!nd In 1/3 or 1/4 of mesimrim capacily, piaced in the
in tht isusedio
upuasmnmdu:mmywmmvw pamts ( pasmans defi A7e).
Nominal Value : (Low Load) 5.00003 56.00003 Neminal value : 50 ]
5 g 5:panos 53.00003  |Tolerance 000015 9
Tolerance 5.00003 50.00002
0.000015 g 50.00003 D\Hsrsnce
5006003
Nominal Value : (High Load) $.00002 $0.00003
50 g 5.00001 50.00003
Tolerance | s.o0001 '50.00002 -
0.000015 g 5.00002 sn 00003 o
5.00002 02
Standard Devietion ~ ©.000008  0.000005
Linearity
. y r. Desenbes tha
Tolerance 0.00004 g
Nominal Value Conventional Mass Value | Displayed Value Deviation Uncertainty
@ o) @ fa) @
0.01 0.01000 0.01000 40000
L 0.10000 0.10000 ] 0.00000  0.000025 |
L 1 1.00000 1.00000 0.00000
z 2.00002 2.00002 ©.00000
5 5.00002 5.00003 ©.0000: |
10 10.00002 10.0000% 0. 00002
20 20.00002 20,00002 0.00000
30 30.00004 30.00003 ~0.00001
40 40.00008 40.00003 ~0.00002
50 50.00002 50.00001 —-0.00001 000089
SOP FM 33 03 February 2022

Model Number:  MSE125P-100-DU e Certificate No. : 24|

Description : _Semi-micro Balance ] Issued Date : --

Serial Number: 0033108993 Es . Ref: No.: ;91%

ID Ne. : RYG _ENDOD4 =2 T
Sanorius Page No : dofd

Calibration Results : Without Adjustment

Repeatability

Eccentricity (Off-center loading error)

is placer

@ used e
exprEss fBproducdiity quantiatively.

Nominal Value : (Luw Load) 00.

Tolerance 1ou
0.000015 g

Nominal Value : (High Load)

e Mo
middia of the wolgiting pan and between each of four additianal
measurament polats ( pastions dafined accarding fo OIiL R76),

Nominal value : 50 9
Tclerance 0.00015 9

00 g g
Tolerance T
0.000015 g o
r__ | 100.000D
Standard Deviation 0.00003
Linearity
sty enr, Beserbas e
Tolerance 0.0001 g
NominalValue | Gonventlonal Mass Value
S - S
~_§5.0000
70.0000

SOP FM 33 03 February 2022
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Certificate of System Qualification

GC-0Q + GCMS-0Q

Agllent CrossLab Campliance Services

System D

Organization Nar.

Organizatien Localion

Dage
ECP Karw
LOF Revaicr

Overall Gualficat on Stalus

©DS Logon Verilicalion « GG
Logon
Overall CDS Logon Verificali

s

GMAZ

ALS Laboratoy Group iThallanz) Co uid
104 Phatanahan 47 Pisat

WMay 13 2024 2 1€ L2 1M

hanakan Rd Bang-

gile
GC 0z 52, GCMS Q2 34

Pass

gilan)

astine €103

on - GC Tesl Slatus

D 2024 by Agilzal Tezheologies

Overall Inlet Pressure Accuracy Test Statue

Agllent CrosaLab Complianca Services

Pass
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Overall System Inspection and Basic Safety and Operation Tesl Stalus
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oMz
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Temperature: c
Accuracy: 1 "
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< 1.0 % setpond @ K { )
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GC Oven Temperature Stability (
8360
Setpoint Status: Pass
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Setpoint Status:

Ovarall Log Amp Test Status
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Injaclon Tower
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fr

[pe=s ]
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RFPA |Complelad
Tested Combinationt From ssL 1 Extemal sa Instrument Detection Limit
C Nome: [re — — C

— E—— Tesled Combinationt Front ssL / Extemsl sa
Setpoint Status. Pass i

I Injection Tawer
A 1050 me Drift After Five Minules: RFPA Voltage: Name: TEG3A |

[« |miv mv Source: [E1~ Extractor |
Agilenl Recommandsd. [ | | o e i ] | -
— Setpoint Status: [Pm |
Shvartl RFPA Taat Siakin Injection Volume on Column: o
[Paes ] Area Retention Time
Minknum RSD: 0.72 % 0.01 "
Tune El e,
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Tested Comblnationt Front ssL i Exiemel sa !
Name: SBTTC |
- Instrument Defection Limit
( Selpoint Status: [Pass | Aglent Recomimerded (
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etpoint Status: |Pase ] Ovarall Instrument Delection Limit Tast Stalus
Filament: E‘ Pass 1
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Injection Tower Purpose
Nsme: f?_ml I This seclion describas the as found syalem conlfiguralion.
Sourea: El - Extractor Detalls
Selpoint Status: Pass 1 System
Injection Vlume on Calumn: uw Systam D (IR

Menufaclurer llant Tachnologles
AreaMass 1 Mass Ralie iy -
——— Name 883D

RSO: 071 % % Flow Data Input Manual Dala
Agilent Recommended: <= |500 ! 5.00

C Pass

Overall Mass Ratio Procision Tost Status.

|Pass
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Inlet

Detector

LT Included?

Sampler 1
Manufacturer

Type

Name

Model Number
Serial Number
Fitmware Revision
Usage

Location

Syringe Volume (1)

Manust Dala or Other Data Logaing
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Aghent Technologies
Injection Towar
7693A

Ga513A
CN23125102
A07

Sample Injection
Front

10
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Sampler 2 Mass Spectromeler 1
Manufacturer Agilent Technologies Manufacturer Agliant Technologies
Type Tray Type sQ
Name 7693A Name 5977C
Model Number G4514A Model Number G7077C
Serial Number CN23147049 Serial Number US2307MA3S
Firmware Revision A1203 Finmware Revision 60035
Vial Healer Nol inslalled High Vacuum System Turbo Pump
Mainframe 1 Scouting Run Standard OFN Std
Manufaciurer Aglient Technologies MS El Source 1
Name 8390 Manufaciurer Agitent Technologies
C Model Numbar G3540A Saurea Type El - Extracior
Serial Number CN2303AD31 Number of filaments 2
Finmware Revision 28186
Cven Type Slandard
Inlet 1
Manufaciurar Agilent Tachnolagies
Name 8880
Type ssL
Location Front
Carrier Gas Helium
Control Type Esecironic Pressure Conirol (EPC)
Purged Infel Yes
Delector 1
Manufacturer Aglient Technalogles
Name Mass Speclomelar
Type Mass Spectromeler
Localion External
Duter May 10,2024 2:18:55 PM Date: May 10, 2024 2:18:55 FM
System ID: GM12 Systam ID: G2 5
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- . b Ths cerlificate may nal be reproduced olher than in ull Standard Vslug Reading Ermor LUncartalnty
anutacturer: Metiler Toleds
eacepl with Ihe onar wiiten approva of the head of (mv) (mV) (mv) [2upv)

Model * SevankExce ianca Corsorate Services 3 Couipment Calibration B1d Tesiirg Services -200.0000 1889 0.1 &8
Serial No.: 6834291445 _150.0000 1500 0.0 65
1D Ne: RYG_END15Z -100.0000 -1000 00 63
Condllion As-Received: Used ltem -5C 0000 -50.0 ou 61
Recelved Date: 08 December 2023 0 0000 0.0 0o 58
Calibration Date: 14 Deeembor 2025 50 voco 500 oc &1

400 o0oC 1000 00 63
Raferance: 2312-0151DSC Submitted by:  ALS Laboratory Growg: (Tha 1 ndi Co Lid Rayung Brach TSol00e — o) =
Amblent Temperature: [ 23 1 7 ) °C 200 0000 1999 01 8 |

. s 0% €16/10 Moc 5 T.Maenam Knu, A Puakaa ng

Relallve Humidity; [

Rzyong 21140 Tha lara

Procedure used:  Cauzzation were corgucted us ng calib-alion procodurc Na CP E17 according lo CURAMET cg-15

Gondition of this resytt of Calitnation
1 Rebororce standieds rotfumants
Instrument Model Serial No Certificate No. Due Date
11 Mulh Produst Ca ibirato” 55028 2435602 CC-0041.23 26 Apr 2024

2 This result cf calib:alior was mage or requesied & Ihe po nl spec «d by custon i

3 The cerificate - valid enly 19 tF¢ ilom z2 Jratad o1 data and pia ¢ of val brahan

2 This Cenlil eaticn 1s Iraceasie to the Interral oral Systam of Unil ma tained through -

Snal ns e ol Melroiogy Tha and INIMT;

REVIEW BY .

Calibrated by :
tssue Date -

Napsenarck, Mziamsoos Approved Signatary ©
45 De cmbes 2023 ]

| Przince Pradcacal
-
[+ Nuatavat Khamera

[, Pongsagom Boznyzror

B 0331166

The reported uncerlainty of measuramenl was based on a slandard uncerlainly mullipied by a caverage
faclor k=2, providing a level of canfidence of approximately 85 %

UUC*= Unit Under Calibration.

-00o-




TLCHINOLOGY PROMOTION ASSOUIATION (HHAI AND-TAPANY

CORPORATE ATRVICY = 0 1QUIIENT » ALIURNTION ANDY 10D

NEIIEN

This cerldication is (raceable lo lhe Intsmational Syslem of Unil maintained through -

: CertNo: 23CH1574
ciEap i s N ez Pages l2el3
Conditlon of this callbration result
SEERe BEETTR 1 Reference Siandard Instrumenl  : -
Bage: D03 In n SerialNo. 1D No. Cert. No. Due Date
1) Document Process Calibralor 54030049 130RC116  23E2602 27 Aug 2024
Certificate of Calibration 2) Rel. Standard Thermomeler ~ 4382054 110RCD44 231908 26 July 2024

Equipment : PH Meter - Tezhnology Promation Association (Thailand-Japan)
Manufaclurer : Mettler Toledo
2 Cerlified Reference Malerals The measurement resulls are leaceable (o SI through CPA chem L.,
Model : SevenExcellence
ANSI-ASQ Nalional Accredilalion Board, Accredied No. AR-1835

Serial No. : BB34291¢45
1D No. : RYG_EN0152 Butfer Solution Manufacturer Lot No. Exp. date
Condition As-Recalved: Used liem pH 4,008 CPA chem 913598 14 July 2025

pH 65985 CPA chem 931958 01 Ocl 2024
e 06)DECEmbe!{2023 pH 9,997 CPA chem 940106 02 Nov 2024

Calibralion Date ;
Reference :

Submitted by :

Rayang 21140, Thailand Nominal Standard Uncertainty of Coverage
Amblent Temperature : (25 = 2.5) °C Unit Under Value Voltage Actual Reading Measurement factor
Refative Humldity : (50 = 15) % Calibration Input
Callbration Procedure : in - house methad : oA =7 p=v oH {2mV) X
- CP-CHS by direcl measurement with slandard pH Meler 4.000 177.48 477.3 4,000 0,058 2.00
voltage calibralor and direct measuremenl wilh SIN - B334291445 7.000 0.00 01 7.000 " 0.058 200
certified reference malenal (CRM) 10,000 -47748 -177.5 10.000 0058 200

Callbrated by :

Approved by ©

{ ) Saithnp Meangmai

{  Penpan Paipim

Issuc Date :

{ ) Wasakorn Lerngaglraku!

15 December 2023
2312-0151DSC-3

ALS Laboralory Graup (Thalland) Co,.LId Rayorg Branch
16410 Moo 5, T.Maenam Khu, A.Pluakdaeng,

- CP-CHB by companson wilh standard (hermomeler

Warakarn Lemgaglrakul

0

Appraved Signatory

19 December 2023

3, This certificate is valid only la Ihe item calibrated on date and place of calibralion.

Calibration_Resulls

Function : mV Measurement
Performing standard curve by Fluke at pH (4.7,10)

cerlainties are lur a confidence prohabilily of approsimately 95
“ T b "
A 0061646 1183852
Metrology
@ SCG SCI ECO Services Company Limited
3372 Moe 3. T Banpa, A Kaengkhol. Sarabun 18119, Tha,a1d
Sarabuii Tel : +66 3627 3096 Fax ~ - 58 3627 3100 4
CertNo: 23CH1574 Bangkok Tel* +668 9205 6851, +60Y 8247 2360
Page. 303 Websile : www scieco.co.lh  E-Mall - calibrale@scg com
Calibration Results
Fungtion : pH Measurement
Porforming three buffers standard curve by using buffer nominal pH {4,7.10] Certificate No. T241120 Page 1 of 4
Unit Under Standard pH Actual pH | Aclual mV Uncertainty of | Coverage e . .
Calibration Buffer Selution Reading | Reading |pH measurement| factor Certificate of Calibration
{mv) () k
pH Elecirode 4,008 4013 184.1 0.0045 2,00
SIN - 3225368 6.986 6,998 87 0.0084 200 Equipment : Chamber ( Cold Room )
9.987 10.002 -164.7 0.0088 2.11
Manufacturer : MODULAR
Function : Temperature Measurement
(S)thoutaciusinant Model : IREVCOHCOO
This eguipment was connecled with Temperalure Probe;
- Modet InLabPExpert Pro-ISM N - I
- Senal No, : 3225368 Serial No. : C00351459 Al
Dimension of probe. e 285
-Lenglh 120 mm Customer Code : RYG_ENO184 et e e
- Diameter : 12 mm
- Immersion Depth 100 mm ID No. : T1939A5
Calibration Standard uuet Error Uncertainty of | Coverage Customer : ALS Laboratory Group (Thailand) Co..1.td. ( Ruyong Branch)
Point Temperature Reading measurement factor
(°C) (°C}) (°C} ec) (£°C} k 616/10 Moo 5 T.Maenam Khu,
2 25.003 5 -0. i .
2 243 ] 013 290 A.Pluakdacng, Rayong 21140

Remark : - UUC* = Unit

The reported uncerainty of measurement was based on a standard uncerlainty mulliplied by a covorage
taclor k, providing a level of confidence of approximalely 95 %,

Under Calibralion

~a0o-

01183851

Customer Location
Date of Reccipt
Calibrated By
Approved By

Date of Issue

Laboratory

5 June 2024

Sujjar Nuknukred ( Site Calibration Manager )

. VD JUN T

The uncerlainties are for a confidence probability of approximately 95%.

This Cerfilicale is tssued in

with lhe i ol

/ "1; ‘_LPreecha Phisassutthikul {Temperature Calibration Manuger)

granted by the Thar Laboratory Accreditalion

Scheme which has assessed the measurement capability of the laboratory and ils traceability lo recognized nalional standards

and to the unils of measurement realized al the correspending natlonal slandard laboralory. This cerlificate may not be

reproduced olher than in full except wilh the pror writlen approval of the Metrology



Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T Banpa. A Kaengkhoi, Sarabun 18110 Thaiiand

©(SCG

NSETISITIS 17634
SALIBMATION £

Certiflicate No. 7241120 Tage2 of 4

Calibration Report

Equipment ¢ Chamber ( Cold Room )
Dalce of Calibration : 11 June 2624
Environment : Temperature : 23.1-24.1 °C

222.3-226.3 V
Relative Humidity : 55-65 %RI]

Line Voltage :

Condilion of this results of calibration :

+ This cquipment was calibrated by insent nine standurd thermocouples type Tinta its claimber |, the olher one
standarg thermacouples lype T use for ambienl . The
(o WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1956 )
All data show below were final values und the in:uin! data itom customer request . The temperature scale used
was based on ITS - 90

Reference Standard Instrument

was donc in

o

Instrument Made] Instrument No., Cenificate No, Due Date
™ TYPLE T TNI6I-TNI70 T240713 19 April 2025
TC TYPET TNI71-TNIRO T240M13 19 April 2025
DATA LOGGER 34970A TI49 T240713 19 April 2025

w

2 This certificate is traceable t
Natronai Instizute af Metrology ( Thailand ) Urough Metrological Certer { RSC-TISI-TIS 17025 CALIBRATION 0242,
. Condition of ealibrased ilem : gond
Liquipment Deseription ©
Constant 3 Mour 30 Mimte AI__3 °C
AnDamper ([JOpen  [Min [ ] Mednm ] Max
Close
Not Avaiiable

I

Adjustment

() without adjustment (X ) arter adjusment

Approved By

ELY TR

Metrology
SCI ECO Services Company Limited
23/2 Moo 3, T.Banpa, A Kaengkhui, Saraburt 18110, Thaiand

&©|SCG

Certificate No. T241120 Pape 3 of 4

Calibration Report

1
1
! L)
A
BA
&F, F 4
-
e e (-
= | 144
-
[HESg i [ f
’ i I
‘ i
Ed i
2L ! 4
1 7
16E . A

C=Cenire, F=CenwreofFace, A =Comer, ¥ =_Centre of Edec

1C = TN161 1r = TNITL
2A = TNI62 12F = INIT2
34 = TNIG3 134 = TNI73
4F = IN164 14A = IN174
SA = TNI6S 15F = TNITS
6A = TNI6E 16E = ‘INL76

iF = INI&?

BF = TN168

YA = IN169

1A = INID70

.
Approved By, J/"-/ Pi==

Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A Kaengkhoi, Sarabun 1811C, Thailand

@ISCG

Certificute No,"I'241120 Page 4 of 4

Calibration Report

Dleasurement Resulls:

Avcrupe Stundurd Reading at each pasition (°C)

Calibration Pvint FN161 | TN162 [TUNT63 | UNI6d [ INI65 | TN1G6 | TN167 | TNI6B | TX 168 | TN174.

X 70 77 27 200 Dot 300 3 108 | 200

TINITHTNIZ2LTNIT3 ) INITS | TNITS | TN

Al 200 29 281 342

Chamber ( Cold Room ) Temperature Distribution
Reading (°C ) ; % : .| Coverage
Senting 7 ) Average { Ch | Sushility (=€) | Uniformity (€ 1] Uneertaing (+C)
Mas Average Factur &
W 29,44 37 297 132 [R5 2,02 200

e - 16d uncenaimty eacluge © unslonmiy ¢

ove cahibr

The ealibrotion cesult apply anly

m

Ihe resull of tesl was tound ¢ 35 Ahown n 4

d place ol est only
The reported expancec unce

s based on a standard vrcenc sty maliplied by a coverage faztor & whazh for a ¢ isiriber an. providing

wlevel of confidence of appraxum.tely 93

N L«Vv//

Approved By,

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIHRATION AND TESTING SERVICES

53449 PATTANAKARN ROAD SQI 18, SLAN

LUANG, SUANLUANG BANGKOX 10250

TEL 07717-3000 FAX 0-2719-9484

Cert.No.: 23TW168
Page.: 10l 2

Certificate of Testing

Equipmenl : DO Meter
Manufaclurer : YSI
revewey L NS
Model : 5000-115v :
Serial No. : 156102796 ASPROVED BY :E/_f‘é"" =
ID No. : RYG_EN0032 Tl
Vron pare gulotles
Received Date : 21 July 2023 i A £
Test Date : 24 July 2023
Raference : 2307-0713DSC1

Submitted by : ALS Laboratory Group (Thailand) Co ,Lid
Rayong Branch

616/10 Moo 5, T.Maenam Khu, A Pluakdaeng,
Rayong 21140, Thailand

Laboratory Cendition : Temperature (251 5)°C
Humidily {501 20) %
In - housc method : CP-CHS

by Comparison Technique with Azida Modification Method

Test Procedure :

Tested by : Walalak Sirithean

Smﬂ"if

Approved Signalary

Approved by :

{ )Malec Butkruca
(/) Sailhip Meangma:
() Warakom Lerngagtrakul

Issue Date : 26 July 2023

1 0320211



Conditlon of this result of callbration

1. Reference Slandard Instruments :

Cert.No.: 23TW1ES
Page.: 2 of 2

This cerlificalion is traceable lo the Intemational System of Unit Ihrough the reference standards
laboralory of Indusirial Calibration Cenler,Technelogy Promolion Association (Thaitand-Japan).

Instruments Serlal No. 1D No. Certlficate Na. Due Data
1) Burelle B 130BU10 23CG1172 22 Mar 2025
2) Balance 1126143764 140RCOC4 22MM50 20 Sep 2023
2, Standard Material - '
Material Manufacturer Lol.No. Assay .
Sedium Thiosulfale pentahydrate Merck AM1763316 100.2%

Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No : 15E100464
Tilration Method DO Meter
Standard Devlation
{Azlde Madlfication Method) Reading
(mgil) (mgiL) (mg/L)
818 8.17 0,0055

This reporl was certified only for the inslrumenl we lesled.|l is allowable to use for study

the system eflicisncy,The environmenlal impacl confrol and present le organization it may concerned
Intend lo use for adverlising and referral purpose is prahibited. This report may nol be repraduced

other in full,wilhoul writlen approval of Ihe laboralory

-o0o-
Sl
P*,o
a 1172155

Equipment : DO Meler wilh Sensor Cerl. No: 23LM125
Condltion As-Received:  Used llem Page.; 20f 2
Reference : 2307-0713DSC-2
Procedure Used :-

Callbration were conducled using in-house CP-OT01 lo with
Industrial Platinum i T ( IPRT }into T Bath,

The temperalure scale used was based on ITS-90,
Condition of this resull of calibration
1. Reference standard instrument:~

I ment Serial No. Cerl. No. Traceable Due Date

1) Digilal Thermomeler 2188080 2211285 TPA 21 Oct 2023

2. This cerlilicale is valid only 1o Lhe ilem calibrated on date and place of calibration.

3. This cerfificallon is (raceable lo the Inlematicnal Sysiem of Unil,

Romark : TPA : Technalogy Promolion Associalion ( Thaiand - Japan )

Result of Calibration :- (") Without Adjustment §
Function : Temperature measurement. -
This insbument was connecicd with sensorn, SN, 1228475367
Calibration| Immersion Slandard uuc* Caverage
Point Deplh Temparature Reading — Uncerainky. Factor
[Ch ({mm} (C) (C) (c) (xC) k
20.00 100 20.011 18.91 -0.101 0.15 2.00

UUC" : Unil Under Calibration

The reported uncertainty of measurement was based on a slandard uncerlainty mullipled by a
coverage faclor k, providing a lavel of confidence of approximalely 95 %.

-o0o-

4

a 1159515

FECHXOLOGY FROMOTION ASSOCTATION ITHAILAND-JAPAN)

CORPORATE 50 @V ICES © FQUIPMENT CALEIRA TION 4SD TESTING SURVICTS
&0 PATEANAKARN KUAD O] IR 88501 050 SU L UARGRIE W GROK J02st b
3% TR
TEC e xwtTee £amnLron se
Cert. No.: 23LM125
Page: 10l 2
Certificate of Calibration
Equipment : DO Meter with Sensar
Manufacturer : YSi
Model : 5000-115V N
Serial No 15E102796 - )
1D No. : RYG_EN0032
SubmHed by : ALS Lahoralory Group (Thailand) Co. LId
Rayong Branch
616/10 Moo 5 T. Maenam Khu, A. Pluakdaeng.
Rayong 21140 Thailand
Location : TPA On Sile Calibralion Labaratory
Received Order : 25 July 2023
Calibrated Dale : 27 July 2023
Ambieni Temperalure : (26+10)°C
Relative Humldity : (80£30)%
AC Line Vollage : (220=22)V
Calibrated by : Preecha Hiahib
Approved by :
Approved Signalory
{ ) Pornthippa Tameyakul
{ ) Malea Butkruea
) Suwit Imjai
Issue Date : 31 July 2023
The Uncertgintics arc for o I ility ol appi (ely Y5 %
. b e e S st e
At i o Sl o et s W 1
A 0053616

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SQ! 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL 0-2717-3000-29 FAX 0-2719-9484

Certificate of Calibration

MECTER TN
EALIDRATION 8384

Cert. No.: 24TM1663
Page: 10f3

Recelved Order :
Calibratlon Date :
Amblent Temperature :
Relallve Humidity :

AC Line Voltage :

Callbrated by :

Approved by :

Equipment : Low Temp. Incubator p
e ? —— Thanitalt,
Mog=Ty IPP750 APPROVED BY. .. L T
Serlal No. : VB18.0084
o 01/05/26
N ALD: & £
ID No. : RYG_END154 EANGAEDATE
Submittad by : ALS Laboratory Group (Thailand} Co..Lid. Rayong Branch
616/10 Moo 5, T.Masnam Khu,
A.Pluakdaeng,
Rayong 21140, Thailand
Locatlon : BOD Room

01 November 2024
01 November 2024
(26+10)°C
(50+30)%
(220:22)V

Krisda Malee

UY\C)\‘ )

{ ) Ponpan Paipim
{ ) Suwit Imjai
{+/ ) Kunchil Promprat

Approved Signatory

issue Dale : 07 Naovember 2024
The fora of imately 85%
or 1has 10 o, Except with b pr writlen




Cert. No.: 24TM1663
Page: 20of 3

Equlpment :
Condillon As-Recelved :

Low Temp. Incubalor
Used Item

Reference : 2411-00020C-1
Procadure Used :-
Calibralion were using calibration pi CP-0T02 based an TLAS G-20 according lo direct

measurement method with Dala which wilh Te
The temperalure scale used was based on ITS-90.

Conditlon of this result of calibration

1. Reference standard inslrument:-

Defector { RTD ).

Instrument SerialNo,  Cort.No Traceable Dus Date
1} Data Acquisition MY44073381 24LM73 TPA 18 May 2025

2. This certificate is valid only to the item calibraled on date and place of calibration,
3. This certification is traceable to lhe Intemational System of Unil,

Equlpment : Low Temp, Incubator Cerl. No.: 24TM1663
Condillon As-Recelved : Used Item Paga: 3of3
Reference : 2411-00020C-1

Result of Calibration :-
Functlon of UUC* :

(™) Without

Adjuslment

Temperalure Source

Remark : TPA : Technology Promolion Associalion ( Thaitand - Japan )

Result of Calibration :- {*) Withoul Adjusiment
Functlon of UUC* : Temperalure Source
Fresh alr setiing : Close Environment during
Beglnning Finlshed
24 25
55 53
220 221
Position: | Ret. Std-
H 1D No.:
1 1RTD-21
2 1RTD-2/2
3 22-01RTD-03
4 1RTD-2/4
S 1RTD-2/5
& 1RTD-2/6
7 23-01RTD-07
Probe Installation Details : Dimenslon of Chamber : g IRTD-2/3
- 10 em D= 060 m 9 {ret.) 23-01RTD-09
b= 10 em W= 1.0 m
€ 10 om H= 12 m
Capadly= 072 m®

Fresh alr setting : Close
uuc* uuc® Temperature Temperature | Overall |:mnq-
Point | Setting |Reading stabllity Variation| Factor
(*c) p(cyl(c) {x°C) {c) {°C) k
200 200 20.0 0.026 0.26 0.53 2
C: Temperatura ( °C |
Polnt Posilion
(°C) 1 ] 2 § =] a | 5 [EXB]
20.0 19.915 | 20.273 | 20.179 | 15.577 | 19.782 | 20.056 | 20.026 | 20,033 0.30

Average* : The average of 30 values in each position,

Temperature stabllity : One-half of the grealest i i of al any one sensor,
mity : The il i of al any sensors and lhe measured

lemperalure at lhe reference localion which are observed at the same time or al as close an observation lime as

possible to ine the pattem or wilhin the chamber under sleady-slate candilions.

Overall Variatton ; The Difference of the and minimum i

Uuc* = Unit Under Calibration

Nole :  The reporied uncenainly of measuremant was included stablllty and excluded uniformily .

The reported uncertainly of measurement was based on a standard uncertainty mulliplied by a coverage
factor &, providing a level of confidence af approximalely 95 %.

-00o-

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i'hc—m
CORPORATE SERVICES 2: EQUIPMENT CALIBRATICN AND TESTING SERVICES -
634/4 PATTANAKARN ROAD 50118, SUANLUANG, SUANLUANG BANGKOK 10250 e i3
TEL 0-2717-3000-29 FAX.0-2719-9484 CALBILA TN SO0
Certificate of Calibration °°:;';:-: ey
1 el

Equlpment : Burelte Cert.No.: 24CG3711
Recelved Dala : 19 Seplember 2024 Page.: 2 of 2
Condltlon As-Recalved : Used ltem

Equlpment : Burette P
RLVIEW BY %/.faf'
Capaclty : 50 mL
Serlal No. : = APPROVED BY ’
iD. No. : RYG_END216
NEXT Cal DATE 24/09/25
Manufaclurer : Wileg
Made In : Germany

Submitted by :

ALS Laboralory Group (Thailand) Co.,Ltd.

Rayong Branch

616/10 Moo 5, T.Maenam Khu, A Pluakdaeng
Rayang 21140, Thailand

Amblent Temperature : (20 & 2.5) i
Relatlve Humidity : {50 = 10) %
Baromatric Pressure : 756 mmHg

Calibratlon Procedure :

Callbrated by :

Approved by :

{v/) Srisuda  Khamtha

{ )Ponpan Paipim

{ ) Unnopphol Harachai

Issue Date :

The L are fora

ASTM E542-01

Sa-ngeunkam Wongsa

L

Approved Signalory

24 September 2024

of app

95%

This cortifieata may nol be repraduced ather than in full_ Bxcopt with the prior wntten
Approval ol the head of Corporele Services 3 : Equipment Callbratlon and Testing Services

Callbralion Date :
Reference :

24 Seplember 2024
2408-0756DSC-3

Condition of this result of callbration

. Reference Standard Instruments :

Instrumaonts Model SerialNo,  [D.No. Certificate No. Traceability  Due date
1) Balance XP205 B134206712 140RC007  24MM316 TPA 15 July 2025
2) Data Logger HL-20D 20683159 140ECH2 23H2174 TPA 10 Qcl 2024
3) Thermometer - 1594592  140EC010 241175 TPA 20 Feb 2025

This cerlification is traceable lo SI Unit
The ceriificate is valid only to the ilem calibrated on date and place of calibralion,

@ o>

. True value is converted to true valume al the standard lemperalure of 20 c

Callbration resull :

Nomlnal capacity Reading Uncsrtalnty k
(mL} (mL) (tmL) Factor
10 10.0259 0.0082 2,00
20 20.0214 0.0085 2,00
ao 30.0008 0.0089 2,00
40 40.0003 0,0094 2.00
50 49.9988 0.011 2,00

Remark mL = cm’

The reporled uncertainly of measurement was based on a slandard uncertainly mulliplied by a coverage

facter k , providing a levet of confidence of approximately 95 %.

-olo-



Sartorius (Thailand) Co., Ltd.

E:Rrﬁ?:; ] gmr::&g:;-h&wm % & S /\?T \)Q I bg {22 ama o, st e Bl 6510 S A?T O? l L’g

@@ .' }Q@_@ﬁl of Calibration

NSCTISKTIS 17025
CALIBRATION 0426

Modal Number:  MSE224S-100-DU Certificate No. : 24BCI0069
Descriptlon Analytical Balance E i
Model Number: MSE2248-100-DU Cerlificate No. : 24 Serial : b 0026207038 . T IssuedDate::  Friday, Febuiary 23,2024
— erial Number : 5
Descripiion : Analylical Balance ) Issued Date :  Friday, February 23, 2024 " —— No.: 22015 —
i S— T —— ID No. ; RYG, EN0DO2
Serial Number: 0026207038 No.: 228188 =
— e . - - — 3 Sartoriue Page No. : 20of2
ID No.: RYG_END002 — e —— —_—
T B PageNo.:  10f2 Calibration Results : Without Adjustment
Cuslomer Name : ALS Laboratery Group (Thalland) Co.,Ltd. (Rayong Branch) Repeatability Eccentricity (Oﬁ‘center loading error,
ALS [anoratory Group | Ve
616/10 Moo 5 T.Maenam Khu, A Pluak Dael 21140, Thailand, - N ™e botwen the
imcer . radoud ofthe oo, . 13 or 14 ulmazlmtm i capacl, placed s e
¥ iabon & wsed k
Calibraled Place : ALS Laboratory Group (Thailand) Co.. Ltd.(Balarce Room) (50033 P Ty Guantiaterly. - ( i R78).
i
616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng, Rayong 21140, Thailand. Nominal Value : (Low Load) Nominal value : 100 g
Calibraled By :  Mr.Chonchai Inthana Calibration 20 9 Baldoiniod Tolerance 0.0004 9
e 20.0001
Calibration Date : Thursday, February 22, 2024 Procedure No : This calitration was conducted by TolgEnee ;
il 0.0001 g 20,0000 T Diflerence
Pkt S o< i e —
ﬁl—"“‘-—“"——“‘i"‘“ ) procedure nomber (WH00% 20.0001 2000000
Based on UKAS LAS 14: 2019 ETRTTER e T G ——
asedon Nominal Value : (High Load) 158.9995 200 0000:
Melrological dala : Ambients Conditions: 200 g | 20.0000 |
Capacity: 220 g Readabily: 00091 g T :_242°C & __50%C Tolerance %:;::_
Hurnidiy : STO%RH _  _100%RH 00007 g e e .
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL 0-2717-3000-29 FAX 0-2719-8484

Equipment : Hot Air Oven Cert. No.: 24TM632
Condltion As-Received :  Used Item Page: 20f3
Reference : 2403-05630C-1
Procedure Used :-
¥ H 5 Cert. No.: 24TMB32 Calibrati i CP-OT02 ing to direct
r t N were using P
certl Icate Of Callb a |°n Page: 10of3 method with Data Acquisition which connected with Resistance Temperature Detector { RTD ) and

Thermocauple Type T.

The lemperature scale used was based on ITS-80,
Equipment : Hot Alr Oven | oo 72«,,/[4/{: Condition of this result of calibration
3 1. Reference standard Instrument:-
Manutacturer : Memmert Instrument Serial No. Lert. No, Traceable Due Date
‘]7@&,— 1) Data Acquisition MYS7013711  23LM115 TPA 11 Jul 2024
Model : UEE 500 APPROVED BY...., 2. This certificate is valid only to the Item callbrated on date and place of calibration.
3, This certification is traceable to the International System of Unit.
Serial No. : G511.1572 21/09/25 Remark : TPA : Technology Promotion Association { Thalland - Japan )
NEXT CAL DATE.. . Result of Calibration:=  { ~ )} Withoul Adjustment
ID No. = RYG_EN0010 Function of UUC" : Temperature Sourca
Fresh air setting : Close Environment during calibration
Submitted by : ALS Leboratory Group (Thailand) Co.,Ltd. {Rayong Branch) | Finished |
616110 Moo 5 T. Maenam Khu, 27
A. Pluakdaeng, 59
Rayong 21140 Thalland 224
Locatlon : QOven Room R E
Received Ordar : 21 March 2024 H Salibration:Polnt
Calibration Date : 21 March 2024 Pasition:| (180)°C (10d)°C
Ambient Temperature : (26+10)°C
Relative Humidity : {50£30)% 1 18-18TC-01 | 18-18RTD-01
2 18-18TC-02_| 18-18RTD-02
Calibrated by : Man Pattanapongpaiboon 3 18187003 | 15-18RTD-03
44: / 3 18-18TC-04_| 18-18RTD-08
v 5 18-18TC-05_| 18-18RTD-05
i 2 Probe Installation Details : ~ Dimaension of Chamb
Approved by : ” 6 | 18-18TC-06 | 23-18RTD-06
Approved Slgnatory a= 50 om D= 0.40 m
B 7 18-18TC-07 | 18-18RTD-07
Pomthippa Tameyakul b= 50 @am W= 056 m
) Pp: mey 8 18-18TC-08 | 22-1ERTD-08
{. o paepehotiiacer s e . = B Sirel) | 15-18TC-06 | 18-18RTD08
(V) Suwit Imjai Capacity = 0.11 m* 2 BUalLiba L

22 March 2024

The Uncsrtaintles are for a canfldence probability of approximately 5%

This ceritficata may not ba reproducad other than in ful, axcep! with the prior written
Approval ol the head of Corporate Services 3 : Equipment Calibration and Tesling Services.




Equipmenl : Hot Air Oven Cert. No.: 24TM632
Condition As-Received : Used Item Page: 30f3
Reference : 2403-05630C-1
Resull of Calibration :- (™) Without Adjustment
Function of UUC* Temperature Source
Fresh air setling : Close
Calibration| vuc* [ uuct | T Temp Overall
Peint | Satting | Reading stability uniformity Factor ]
ici [°crl(cy (x°C) {c) *ch
1040 1040 | 1040 0.051 0.59 0.62
180.0 180.0 | 180.0 0.15 13 | 17 2 |
Calibration Measured rature ( “C ) |
Point Position 1
| (¢ 1 2 3 | 4 s | & 7 ¢ Jofret)]| (+cC)
1040 [103.921] 103,786 103.757] 103.759 | 103.850] 103.617] 104.213| 103 672 103.673] _ 0.42
180.0 | 179.614] 175 270] 179.145] 178 506 | 180.001] 180.423] 180.263] 180.620] 170.420 1.1

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

Temperalure stability : One-halfl of the greatest i i of at any one sensor.
Temperature uniformity : The maximum di of res at any sensors and the measured
temperalure at the reference location which are observed at the same time or at as close an ebservation time as
posslble to ine the pattem or within the chamber under steady-state conditions,
Ovarall Variation : The Difference of the maximum and minimum throughout
UUC* : Unit Under Cafibration

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

The reparted uncertainty of meesurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of canfidence of approximately 95 %.

-000-

Cart.No.: 23CH1088

Page: 2 of 2
Cc ion of this result of calibration
1. Relerence Slandard Instrument -
Instrumaent Sarial No. ID No. Cortificate No.
4) Thermometer 9549224  130RCO03 231435 10 Apr 2024

~ This Cerlification is fraceable lo SI Throughl Technology Promotion Associalion (Thailand - Japan)
2. Certiied Reference Malerials -
~ Conduclivity calibralion solution, CPA chem Lid., The measurement resulls are (raceable o SI
through CPA chem Lid., ANSI-ASQ Nalienal Accredilalion Board, Accrediled No, AR-1835

Conductivity Solution Manufacturer Lot No.
84,000 pSicm CPA Chem 885120 28 Mar 2024
1413.0 pSicm CPA Chem 913596 14 July 2024
12,880 mSicm CPA Chem 885123 28 Mar 2024
- Control C solulion by Waler bath (25:0.1) °C
3. This certilicate is valid only 1o the ilem calibraled on dale and place of calibration
Calibration_results
Funclion : C ivity

(*) After Adjustment at 1413.0 pSicm
Conductlvily Electrode Serlal No.; 5823251000

! Standard Belore Adjusiment After Adjustment Uncertalnty Coverage
Conduclivity Solution UUC* Reading UUC* Reading of Measurement factor
(£} k
B4.000 pS/em 83 8 uSiem 8%5.3 pSicm 062 uStcm 200
1413,0 uSfem 1388 pS/cm 1413 pSicm 9.2 uSicm 200
12.880 mSfcm 12,41 mS{cm 12,63 mSrcm 0.086 mSicn 2.00

Remark - UUC* = Unlt Under Callbration

- Cell constant = 0,545371 cm”'

The reported uncerainly ol measurement was based on a standard uncerlainly mulliplied by & coverage
faclor k, providing & level of confidence of approximalely 95 %

-o0o-
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‘I'he Uncerwinties are fo

Certificate of Calibration

Equlpment :
Manufacturer :

Modei :

Serial No. :

ID No

Conditlon As-Recelved:
Received Date :
Callbration Date :
Reference :

Submitted by :

Amblent Temperature :
Relatlve Humnldily :

Calibralion Procadure;

Calibrated by :

Approved by :

( \)/Saslm'p Meangmar

() Warakom Lemgagtrakul

() Ponpan Paipim

Issue Date :

TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKASIN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL.0-2717-3000-29 FAX 0-2719 9484

Certificate of Calibration

Equipment :
Manufacturar :
Model :

Serial No. :

1D No. :

Submitted by :

Location ;

Received Order :
Calibrailon Date :
Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :

SUANLLANGLEUANUEANG
W AN GXTIa

=
ilac=¥grA
=

e )
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Cert.No.: 23CH1088
Page.: 10f2

Conductivily Meler
Melller Toledo

Rl REVIEW EY

B241407147
RYG Enooze | 4ePROvEDBY | LY ¢

%19
NEXT CAL DATE U""o‘(” _J
01 Seplember 2023'- . . ———

Used Item

04 September 2023
2309-0010DSC-7

ALS Laberalary Group (Thailand) Co,.Lid, Rayong Branch
616/10 Moo 5, T.Maenam Khu,
A Pluakdaeng, Rayong 21140, Thailand

(25 +25) C

(50 * 15)%

In -house melhod

- CP-CH6 . based on direct measurement by
using cerlilied reference material (CRM)

Wargkom Lemgaglrakui

Sk

Approved Signalory

7 September 2023

 contidence probubility of approxinately 95%

A 0058059

w ik

WBE o TeRTRERS
CALBRATON So0s

Cort, No.: 24TMB34

Page: 10of3
x Than

HotAirOven | evnw sy 'r“ta/t"’-
Memmert .PE 2
UF 110 AFPROVED BY.
B423.0853

NEXT CAL DATE 21103125
RYG_EN0213

ALS Laboratory Group (Thailand) Co.Ltd (Rayong Branch)
61610 Moo 5 T. Maenam Khu,

A, Pluakdaeng,

Rayong 21140 Thailend

Oven Room
21 Mareh 2024
21 - 22 March 2024

(26£10)°C
(50£30)%

Man Pattanapongpalboon

Wil

Approved Signatory

() Pornthippa Tameyakul
{ } Unnopphol Harachai
/) Suwil Imjai
Issue Date : 23 March 2024
The Uncertalnties are for a prababllity of 95%

This certificyle may not e neproduced othee 1han i full, excepd with he price wrillen
and




Equipment : Hot Air Oven Cerl. No.: 24TMB34 Equipment : Hot Air Oven Cert.No.: 24TM634
Condition As-Received :  Used llem Page: 20of 3 Condition As-Received : Used ltem Page: 3of 3
Reference : 2403-05630C-3 Refarence : 2403-05630C-3
Procedure Used :- Resull of Calibration :- (") Without Adjustmaent
Calibration were conducted using calibration procedure CP-QT02 accerding to direct measurement Function of VUC* : Temperature Source
method with Dala Acquisition which connected with Resislance Temperature Detector ( RTD ) and Frash air setting : Close
Thermocouple Type T. Calibration] UUC- | UUG™ | T4 T Overall
The temperature scale used was-based on ITS-90. Point Setting | Reading stability i Faetor
Condition of this resull of callbration (*c) (cy | (°cy (£°C) (°C) (*C) X
1. Reference standard instrument:- 104.0 040 | 1080 0.065 0.52 0.90 2
Sarlb e, CefdHa. Tiacesble Due Dale 1800 | 180.0 | 180.0 0.20 12 20 2
1) Data Acquisition MY5701371 23LM115 TPA 11 Jul 2024
2, This cerlificate is valid only lo the item calibrated on date and place of calibration. Sy [H] i
3. This certification is traceable to the Intsmational System of Unl, Polrt Position
Remark : TPA : Technology Prometion Assoclation { Thalland - Japan } LC) 1 2 = P .1 T ] 9 (o) (£C)
Result of & i (*) Without Adjustment 104.0 104.169] 103.506 | 103.8%8 | 103.712| 103.772| 103.730] 104.289 | 103.805] 103.798 0.42
Function of UUC Temperature Source 180.0 180.701 | 175.239 | 179.935] 178 950] 180.127 | 180,136 | 180.885] 179 313] 180.211 1.1
Fresh air setting : Close Envirenment during calibration Average* : The average of 30 values in each positon.
Beginning Finished Temperature stability : One-half of the grealest of at any one sensor.
27 27 T e uni ity : The i of at any sensors and the measured
59 59 temperalure at the reference location which are observed at the same time or at as close an observation lime as
|hc Supply ( Volt } 224 223 possible to the pattem or within the chamber under sleady-siate conditions.
Overall Variation : The Difference of the and minimum d i
Ref. Std. D No.: @ UUC* : Unit Under Calibration
H Calibrafion Paint Nole : The reported uncertainty of measurement was included stablilty and excluded uniformity .
Posltion:| (180)°C (104)°C The reported unceriainty of measurement was based on a standard uncertalnty muitiplied by a coverage
/‘ﬁr factor k, providing a level of confidence of approximately 95 %.
x 4 18-18TC-01 | 18-1BRTD-01
2 18-18TC-02 | 18-18RTD-02 -000-
3 168-18TC-03 | 18-18RTD-03
4 18-18TC-04 | 1B-18RTD-04
Probe Gk o = i 5 18-18TC-05 | 18-18RTD-05
Ak 80 am i 0.40 o 6 18-18TC-06 | 23-1BRTD-06
bs 50 cm - 056 m H 18-18TC-07_| 18-1BRTD07
e 500 cm N odn = 8 18-18TC-08_| 22-18RTD-08
Capacity = 0.1 me 9 ({ref.) 18-18TC-09 [ 18-18RTD-09
|
|
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-ARA
SERVICES 3: EQ CALIBRATION AND TESTING SERVICES 5 A
/4 PATTANAKAR NGKOK
ooy o s koo s e

Equipment : Water Bath Cerl. No.: 24TM635
Condition As-Received : Used Item Page: 206f3
Reference : 2403-05630C4

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according
to direct measurement method with Data Acquisition which connected with Indusbial Platinum Resistance
Thermometer { IPRT )

Cerl, No.: 24TMB35
Page: 10of3

Certificate of Calibration

The temparature scale used was based on ITS-80,
i o ' Condition of this resull of calibralion
Eaulpment: Lol REVIEW BY ., 72“”/(“{‘ 1. Reference standard instrument:-
Manufacturer : Memmert Instryment SerialNo.  Cert.No.  Traceable  Due Date
-PA.:Q.., 1) Data Acquisition MY57018711  23LM115 TPA 11 Jul 2024
Model : WNB22 APPROVED BY ... e 9 2. This ceniificale js valid only ta the Item calibrated on date and place of calibration.
3. This cerlification is traceable lo the Inlernational Sysiem of Unit,
Sarial No. : L513.0648 21/09/25 Remark : TPA : Technology Promotion Association { Thalland - Japan )
NEXT CAL DATE.... - Result of Calibration == (7 ) Without Adjustment
IDNo. ; RYG_ENG0B1 Function of UUC* Temperature Source
- Heal transfer medium used :  Waler

Submitted by : ALS Laboralory Group (Thaitand) Ca..Lid (Rayong Branch) Environmental AC Voltage Supply

616/10 Moo 5, T, Maenam Khu, Tc) T%RA) (vt )

A. Pluakdaeng, [Beginning of Calibration 25 55 222

Rayong 21140, Thailand Finished of C: 25 57 223
Localion : Wel Chemistry Lab - Ret. Sid.

osition :

Received Order : 21 March 2024 D Not:
Calibration Date : 21 March 2024 L 480398 001
Amblant Temperature : (26¢10)°C / T sref) = 2 Aodoes o2
Relative Humidity : (50£30)% e AN . - [ i :’::::::‘ggi
Calibrated by : Man Pattanapongpaiboon / Sirel.) 4803986-005

Shif

Approved Signatory

Approved by ©

{ ) Pornthippa Tameyakul
() Unnopphel Harachim
(VA Suwit Imiai

Issue Date : 23 March 2024

The Uncertalnties are for a confldence probebllity of approximately 95%

This cerlificate may not ba reproduced other than in full, excepl wilh he prior waitten
Approval of the head ol Corporale Servites 3 : Equipment Calibralion and Testing Services.




Equipment : Waler Bath Cert. No.: 24TM635
Condition As-Received : Used Item Page: 30of3
Reference : 2403-05630C—4

Result of Calibration == (- ) Without Adjustment

Funclion of UUC" : Temperature Source

Calibration uuc* uuct Average* Standard Reading  C ) i ’
point Setting Reading Pasition
(c) {°c) (°C) 1 1 2 T 3 T a4 Tstetd| t2cy
£5.0 85.0 85.0 84428 | 84424 | 84489 | 84.507 | Baa477T 0.18
Calibration Uniformity | Stability Coverage
point Faclor
(°c) (°c) liz*ch 1
85.0 0.19 0.11 2

Average” : The average of 30 values in each posilion.

Uniformity : The i of at any sensors and the measured temperature
at the reference location which are cbserved at the same time or at as close an observation time as possible
to ine the temp: pattem or within the chamber under steady-state conditions.
Stabillty : One-half of the greatest i i of measured at any one probe.

UUC* : Unit Under Calibration

Note : The reporied uncertainty of measurement was inciuded stability and excluded uniformity.

The reported uncertainty of measurement was based on a standard uncertzinty mulliptied by a
coverage factor k, providing a level of confidence of approximately 95 %.

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

/4 PATTANAKARN ROAD SO) 18, SUANLUANG, SUANLUANG BANGKDK 10250
TEL 0-2717-3000-29 FAX.0-2719-3484

Certificate of Calibration

"""“‘&k

WBC.TITEATIN
CALBRATION £04

24CHT774
1002

Equipment : pH Meler

_ ey Hhaus T
Manufaclurer : Metiler Toledo |RIVIEWRY .0 0 g0 .
Model : Seven2Go 52
Serlal No. : C221115514 APPROVED RY' Sﬂi— ‘S it
ID No. : RYG_FS0596
Condltion As-Received: Used ltem

NEXT CAL DATF 01/07/25 .

Recelved Date = 28 June 2024
Callbrallon Date : 01 July 2024
Referance : 2406-0969DSC-6
Submitied by : ALS Laboratory Group (Thailand) Co,,Ltd, Rayong Branch

616/10 Moo 5, T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thailand

Amblent Temperature : (25 £ 2.5) °C
Ralatlve Humidity : (50 £ 15)%
Calibration Procedure : In - house methed :

= CP-CHS by direct measuremenl with DC vollage
standard and direct measurement with
cenfied reference material (CRM)

Callbrated by :

Approved by : S\ml/L‘f'

Approved Signatory

{ ) Unnopphat Harachai
{ ) Ponpan Paipim
§/) Saithip Meangmai

Issue Dale : 03 July 2024

The are for a of

Warakon Lemgagtrakul

5%

This. ol e

witten

than in fel, 3
Repeovt! of the head of Corporate Services 3 Egupment Calibration and Testing Servites

-alo-
Cert.No.: 24CH774
Page.: 20f2
Condition of this calibration ros
1. Reference Standard Instrument
Instrument Serlal No. IDNo.  Cerl. No, Due Date
1) Document Process Calibrator 54030049 130RC116 23E2802 27 Aug 2024

- This Certffication is Iraceable to S| Throught Technology Promotion Association {Thailand - Japan)

2. Certified Reference Materials : The measuremenl resulls are traceable lo S! through CPA chem Ltd,,
ANSI-ASQ Nalional Accredilation Board, Accrediled No, AR-1835

Buffer Solullon Manufaclurer Lot No. Exp. date
pH 4,008 CPA chem 970851 25 Apr 2026
pH 6,986 CPA chem 970852 25 Apr 2025
pH 9.997 CPA chem 970853 25 Apr 2025

3. This certificale is valid only to the ilem calibrated on date and place of calibration.

Callbratlon Results

Funetion : mV Measurement
F Il curve by D Process C ai pH {4,7,10)
Nominal Standard Actual Reading Uncertalnty of Coverage
Unit Under value Vollage Measuremenl factor
Callbration Input (mV) X
pH mV mv pH
pH Meter 4,00 177.48 178 4.00 0.58 2.00
S/N,: 221115514 7.00 0.00 0 7.00 0.58 2,00
10.00 -177.48 -178 10.00 0.58 2.00
Eunctlon : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unlt Under Standard pH Actual pH [ ActualmV | Uncertainty of | Coverage
Callbration Buffer Solution Reading Reading |pH Measurement factor
(mV) &) k
pH Eleclrode 4.008 4.01 180 0.0078 2.00
S/N.: 3293232 6.986 6.99 5 0.011 2.00
9,997 10.00 -172 0.0092 2.00

The reported unceriainly of measurement was based on a standard unceriainty mulliplied by a coverage

faclor k. prowiding a level of confidence of approximately 95 %.

-o0o-

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3; EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOt 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-23 FAX 0-2719-3484

Certificate of Calibration

Equipment : pH Meter with Sensor
Manufacturer : Mettler Toledo

Model : Seven2Ga 82

Serial No. C€221115514

ID No. : RYG_FS0596

Submitted by :
(Rayong Branch)

—

WA TS TR
CALIATION 3564

Cert, No.: 24LM108
Page.: 10f 2

ALS Laboralary Group {Thailand) Co.,Ltd.

616/10 Moo 5 T. Maenam Khu, A. Pluakdaeng,

Rayong 21140 Thailand

Locatlon : TPA On Sile Calibration Laboratory
Recelved Order : 28 June 2024

Callbrated Dale : 01 July 2024

Amblent Temperature : (26 10)°C

Relallve Humlidity : (50x30)%

AC Line Voltage : (220222)v

Callbrated by : Warakom Lemgagtrakul
Approved by :

Approved Signatory
{ ) Ponpan Paipim

(V/) Suwit Imjai
() Kunchit Promprat

Issue Date : 03 July 2024

The Uncertainties are for a prababllity of

95%

“This cartihcale may not be reprodiuced othar than in full, axept wilh the prror written
Appraval of the head of Corpargte Servicos 3 : Equipment Calibration and Testing Seraices




Equipment : pH Meter with Sensor Cert. No.: 24LM108
Condltlon As-Recelved :  Used ltem Page.: 2 of 2
Reference : 2406-0969DSC-7
Procedure Used :-
Calibralicn were using in-house CP-OT01 ing 10 wilh
Iinduslrial Platinum i Th (IPRT }inlo T Bath.
The temperalure scale used was based on ITS-90,
Conditlon of this resull of callbration
1. Reference standard instrumenl:-
Instrumant Serlal No. Cert. No. Traceably Due Date
1) Digilal Thermometer 2188080 2311216 TPA 11 Oct 2024
2. This certificale is valid only to the ilem calibrated on dale and place of calibration.
3. This celification is traceable (o the International System of Unit.
Remark : TPA : Technology Promoalion Assacialion ( Thailand - Japan }
Result of Calibration :- (™) Withoul Adjusiment
Function : Temperalure measurement,
This instrument was connecled with lemperature sensor, SIN.: 3293232
Callbratlon| Immersion Standard [FITT+3 Coverage
Error Uncertaln
Palnt Depth Tempe: (] Reading = " Eaclor
{C) (mm ) (C) (ch (c) (£°C) k
25.0 100 25.003 25.1 0.057 0.16 2.00
30.0 100 30.002 30.% 0,198 0.16 2.00
40.0 100 40.003 403 0.187 0.16 2,00
50.0 100 50.002 50.2 0.198 0.16 2.00

UUC* : Unil Under Calibration

The reparied unceriainly of measurement was based on a slandard unceriainty multiplied by a
coverage factor k , providing a level of canfidence of approximately 95 %.

-00o-

Certificate of Calibration

Represent lo Cerificale of Calibralion No C28240007

Equipment®
Madel

Senal No. (er ID.}*

Marufacturer:

Condulion,

Cuslomer:

Environment Condition.

Calibration Place:

Calibration By.
Calibration Dale:
The Method used

Traceabilily.

L]

{Mr Thanalhorn Phunook)

Person in charge

Block Digesticn Unit Cerlificale No 29240011

KT-20s ‘ssued Dale. 22 March 2024
5720210009/5770200073 Jot No WO-00020429
Gerhardl Page 10l 4

In Condilion Digestion Block' 20 holes

ALS Laboralary Group (Thailand) Co.,Ltd (Rayong Branch)
616710 Moo 5 T.Maenam Khu, A Pluakdaeng. Rayong 21140, Thailland

=
REVIEWEY ...

Temperature, 25 'C x 07°C

Humidity 54 wRE + 47 %RH APPROVED BY '3"__.#\
-

Vollage: 225 VAC + 17 VAC 1 &

NEXT GAL DATE ...

TATH JLiet O
ALS Laboratory Group (Thailland} Co..LId. {(Rayong Branch)

( Wel Chemistry Lab )
616/10 Moo 5 T Magnam Khu, A.Pluakdaeng, Rayong 21140, Thailand

Mr Thanathern Phunock

17 Marcn 2024

In house melhod, base on by compartson wilh standard

This certificale is raceable lo the S| Unils mzunlained by Nauonan Instivte of

elralogy (NIMT} Thailanc througs N M Techrica Center Laberatory (NTL)
Cerlllicate Nc  TC22/0060

/
(G
{Mr Udon Srichana)

Authonized signalory
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Calibration Resulls:
Pre Calibrtion
| tvasiend Congetm
Cotiia Desired Seitg Indizating Uncenamly
ro (] ch Tempetature L {=*Ct
rct
A1l s 15
A2 2)2 1.5
[ 19.1 15
Ad 17 E 15
AS 151 1.5
B 166 .5
82 161 15
B3 129 15
B4 116 V£
BS . . 6.7 15
= K 380 380 = .
c2 150 15
c3 128 15
cé 1.7 15
cb 103 15
D! 76 1.5
D? 6.0 5
D3 150 s
4 142 15
D5 126 1,5
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Certificate No.: 29240011 Page. 40of 4
Calibralion Resulls:
Without ad|
Measurad Comaclon
§ Desred Setbrig Indicatng Uncer
Focationy ) e rcy Tenipuralire of UUC, (£C)
{'cy i'Ch
Al 3825 175! 1.5
] 3824 17.4 1.5
[ 382 1 17,1 15
A4 376.7 14,7 16
AB 3763 133 15
a1 380.1 151 15
B2 3801 15.1 1.5
83 3705 135 15
[ 3783 13.3 15
BS = 3701 i 15
Ci 3= £ 3% 300 1 [ [
c2 380 1 15.1 15
[ 378 6 139 15
of] ez 132 1.5
C5 3773 123 5
1] 3805 155 1.5
0?7 380 6 156 1.5
D3 378 1 13.1 1.5
1] 3787 13.7 15
ns an 127 15
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Agllent CrossLab Compfiance Borvices

Certificate of System Qualification

GC-0Q + BCMS-0Q
Systom ID: aNH10
Organtzation Name: ALS Laboratory Group (Thalland) Co,, Ltd.
Organization Location: 104 Patihanakam 40, Patthanakam Rd, Kwang Suan Luang, Khet Suan Luang, Bangkok 10250
" -
Date; November 21, 2024 2:12:44 PM I REVIEWEY ‘;U"hl‘h T |
£GP Nome: . Agi | Nodi Conl. {
| aopaoveEp Ry (MWD 0 I
EQP Revislon: GC,02.55, GCMS. 02,56 l
Lo ca pare 21141
Overall Quafification Status: Pass | s s <
CDS Logon Veriflcation « GC
Logon asbkk emv03

Ovarall CDS Logon Varification Test Status
Pass

System Inspacilon and Basic Salety and Oparation

Name: 7890

Setpolnt Status: Pass

Ovarell System Inspection end Beslc Safaty and Operstion Test Status
Pags |

Inlet Pressure Accuracy

Name: 7890
Front MM
Setpolnt Status: Pass
Selpalint Actus)
Inlel Pressure: 250 pal 252 psl
Accuracy: oz pai
Agliem Recommended < [LZ

Dstn:
System (0;

November 21, 2024 2:1244 PM
GM-10

Page1/15

©2024 by Aglient Technologles

Aolnt CrossLab Complianca Services

Qvarall Inlet Pressure Accuracy Tast Status
Pags

GC Oven Temperature Accuracy

Name: 7800
Setpoint Statua: Pase
Zone: Oven
Temperature: 2300 (2282 ©
Accuracy: -18 "
Agllent Recammended: > 0 % selpalnt In K € )
<= 140 "% sefpeint In K c )
Setpoint Status; Pazs
Zone: Oven
|
Setpolnt/Actual
Temperature: 100.0 J 100.7 °c
Accuracy: o
Aglient Recommanded: " % satpoint In K ( ar T o)
‘ % satpolnt In K {137 < )

Overall GC Gven Temperature Accuracy Test Status

Pass

NOTE: This test's 2 comment(s) end 0 davialian(s) are availabla in the Attachments seclion

GC Oven Temparature Stabltity

Name:

7890
Setpolnt Status: Pass
SetpalntiAverage
Temperalure: 1000 |1o07383 ¢
Stbilty: 01 c
Agilent Recommended: <= [E‘_;
Datw: November 21, 2024 2:12:44 PM
Systam ID: GH-10

Pege2/15
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Agilent CrossLab Compliance Services

Salpolnt Ststus; P
Overall GC Oven Temperaturs Stablllty Tost Stius & =
Pass Injection Volume on Golumn: 19 u
) Area Retention Time
NOTE: This test's 1 commeni(s) and 0 deviation(s) are avadable In the Aflachmants sectian, (
Minimum RSD: 458 % 001 %
Tuna EI Agilent Recommended: le= 20 o
) Stalus: o
Tested Combination1 Front e 7 Extemal TQ '
Name: 70000
Instrument Detoction Lim: 1,54238 fg
Setpolnt Stahs: Pasa Agilent Recommended: <= |a03s00
Status: Pass
Fllamant: 1 "s -
Setpolnt Status: Pass Ovarall Instrument Detection Limli Test Status
Fllament: 2 Pass
Overnll Tuno E1 Tast Status Mase Ratlo Procieion
‘Pass
Testad Combination1 Front I / Extomal To
Scouting Run = Injeclion Tower
Name: 76934
Tested Combinationt From ] / Extemal TQ Source: El - Exteactor
Injection Tower
Selpolnt Status: Pass
Neme: 76334
Soures: - Extrastcr injection Voluma on Column 05 s
Area Mass 1 Mass Rallo
Setpoint Status: Completad
Abundance’s
Injection Volume on Golumn: 10 w RSD: 223 |9 010 Fy
Overull Seouting Run Slatus Agtlent Recommended: <= 500 <= 500 ;
Complalad Pass Pass )
Insirumant Detection Liml
Ovarall Mass Ratio Preclsion Test Status
Tested Combinationt Front [ ! Extema! TQ Poss
Injection Tower
Name: 7693A
Source: €1- Extractor
Date: November 21, 2024 2:12:44 PM
Dets: Nevember 21, 2024 21244 PM Systam ID: GM-10
Systsm ID: GM-10
Peged/15
Paga3/15
4
©2024 by Agllant Tachnologles AgDent Crosalab Compilance Sarvices © 2024 by Aghent Technologles Apliwnt CroasLab Compllance Services
. Sampler2
Instrument Details Manufaciurar Agllent Tochnolagies
P
urposse Tyee Ty
This saction describes the s found syalem configuration
Name 7693A
e Model Number G45148
System Sarial Number CN18170137
Systam ID GM-10
Firmware Revisian A11.03
Manufaciurer Agilent Technolagies
Vial Heatar Not installed
Name 78%0 =
Mainframe 1
Flow Data Inpul Manual Data Manulacturer Agilenl Technologies
Temperalure Data Input Manual Dala or Other Data Logging [ 7880
Tested Combinationt Model Number 634428
injection Technique Injection Tawer
Serial Number CN18152080
Intet Front
Firmware Revision 6.02.05
Delector Extemal
Ovan Type Slandard
LTM Included? No
Inlol 1
Sampler 1 Manufacturer Agilent Technokogias
Menutacturer Agllant Technologies
Name 7890
b} Injection Tower
¥ i Type M1
Name 76934
Localion Front
Model Number Ga513A
Cartier Gas Helium
Serial Number CN16180003
Conlrol Type Efacironie Pressure Control {EPC)
Firmware Revislon A11.02
Purged inlet Yes
Usage Sample Injection
B pay Intet 2
Locationy L Manufacturer Agilent Technologlos
Syringe Volume (pL} 10 Name 7890
Type ssL
Lacation Back
Carrler Gas Helium
Control Type Electronic Pressure Conlrol (EPC)
Purged Infet Yes
Datz: November 21, 2024 2:12:44 Pt
Date: November 21, 2024 2:12:44 PA Systsm ID: GM-10

System ID: M0

Page 5/15
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©2024 by Agllomt Technologles Agltent CrossLab Campliance Services

Delector 1
Marufacturer Agitent Technologles
Nams Mess Spectromeler
Type Mass Spectromeler
Location External

Mass Spectrometer 1
Manulacturer Agilent Technologies.
Type TQ
Name 70000
Model Number G7000D
Serial Number us1826U108
Firmware Revigion G.7000.0B5A
High Vacuum Syslsm Turbo Pump

Liquid Injection Scouting Run Standard ~ OFN Sid

©2024 by Agllert Technologhs Agllent CrossLab Campilance Sarvices

Electronic Signature

Purpose

mmmmmmmmum.wm i, whis for L

Inciuding attactements. The ACE sign-off s an slectronic signature catnet nkquie

and The Aglent hea i g the legal slatus of an

& " A3 o trained perator, the Agilens has a unique lagen to ACE and

eloctranically $gn this documant. (Other b ik wnga ether
2 1 your data aocoss 1

Dotalls

Full Name of Signer: Supasak Nimsongtham

Loggad On User Name: supesak nimsonglham@aglent com

Signature Creation Date; Novamber 21, 2024

Rexson for Signature: Executad prolocol and published this original version of document

AGE Self Quslificatlon Status
The Instsliad version of ACE used ta deliver this service passed

tha resulls conform values, The seff

MS El Source 1
Manufaciurer Aglent Technologles qualification summasy repart is awasable in the session folder
Source Type El - Exiractor
Number of filaments 2
Regulatory Dlsclaimar
Tra 'y nf PRt coralcn. Il has Boon prepared frem cur
Compance package V ¥ e st of s ot assre semplarce. Azhert Tochnolagies makes
w o ¥ fer ay proge
Warranty
AR " al, Sl v ad biness
for 8 particules purpaso Aglont Technologien shal aot b Lisble lor arrora conlained herein o fof Incidental or consequanial o ages in connection
wilh the fumishing, parformanca, or use of this matenal
Date: Niverbar 21, 2024 21244 PM
Dats: November 21, 2024 212:44 PM System ID: a0
System ID: GM-10
Page 8/15
Page7/15
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User Nam. supasak nlmsengihan Syatm 19 GN 1Y
User Mame: supas sk wbmsoagram Systemid Gwa1n RUPutt Genaraioa by Hesinoms SCG11IBHKE PN Dota Nasemher 21,2024 2 12 35 Pla
REper Genetatad by Hosinamu SCG111SHAG Print Dive. Noventbr 21,3024 2 12:46 P
M-10 2024 Tranwaction log :
GH-10.3024 Tramsaction tog ¢ — A
N Tme Trassacinn Activity Type of Trimadiion Orveas warmatca
Toma Trassscion  Acthity Typa of Transaction T ieform atian el Rorlommid
- Purtormed Novomser 1. 2078 e Exocuion Systmm inspecton nd Banke N
.. B .
November 21, 2024 Audit ScuslorCruated  Smsion Hosl Nama 5CG111SHKC, 1o PM Saisly and Opewution - 7890: -
M6a 1T AM Orive Sortsl Number: Oushiziiva Tomi - o ssiooinis
@wimn ansocoied
Novamees 21, 2024 stan Contigurmtion Setsann Nons Hvweter 31 1000 End Exeaution Syum Impocion and Dase  Run Cownl 1
11:58 17 A0 e ‘Salety nd Dperaon - 7620 -
Quaktaiva Tast « No segont:
Navomber 21 2024 A Enttieman tlcanung seris FlekEnginew g ssodaied
587 AM @es nol requiry mn uniock
o Novernbes 21. 2024 nan Furcuten et Prassurs Arcurecy « Front Nom
120323PM MM - Pressure Contrsed Ikt
Novembe 21, 2024 A Eqploaded Seamon EQP detals far primary -8 250pu-L < 12080
181 30 Pu mchnigua |Ge) -
Fopie November 31,3024 & Laacuacn kol Prassum Aczuey - From Run Cownt 4
[ProlocaPecusOuContigumt nawen VU - Pritsu Corttes e
Lona/02 85/Ge.02.65 aqp) ~§250ps-L cat2py
EQP Fio Nama. Novamnor 21, 2024 ol Luredan GC Oven Tampearmure R
(6% 1255 0am) EQP Name 20330 Py
2 Aczimcy - 7890 - Tempersiure
|AgleniRacommendedLProw 20 $ 2200°C. L >
e ee2ss) AN::‘II 0% nwml Lh K"n
EQP detaits for hypranaind = *
Iechnioum [Geits) - Noveber 21,2024 Ava coa GC Oren Tamperatire. Menun Data Envy
Flle patn EETEM Acurmcy - 7880; - Temperative
[ProtocoPacsGallaTonty Ovm -5 Z00C-1 va-10
TG/ S8/l 02.56.0 AND <= 1 0 % satpamian K
] EQP Fila Name
[0ck02.56 v, £GP Navambe: 21, 2034 End Esccutan
Name 1206 05 P
IAgienit \andad] Ovan =S 2300°C-L:>w.10
IR AND <= 10% sapomi n K
November 21, 2024 End ‘Configurotion Fenacn Nane.
2@ P hovemier 3, 2024 el Eapaution GC Cven Tomporptn None
120607 Fm Accurecy - TR, - Tempersiure
Novambar 21,2024 uan ‘Cuancaton PR -] Oven-§ 1000°C.L >s.40
120212PM AND <= 10 % satpaint in K
November 21, Z024 lart Exscuton C0% togon Verlficalion - GE+ Nong November 21, 2024 Avdd Duas GC Ovan Tumperazury Manual Daia Eairy
12:02:92 Pl 1650 - Quabiaiivo test 1206.20PM Acturacy - 18 « e peratre
Novamime 21, 2024 = Exvnion COS Logon Veficaton - GG Run Cowrt 1 M:“:;f?:c‘l e
1203 08PN 7890: - Qualdaive (ea| Fpriih
Pageldit
Fage 110
Data: Mavemser 2, 2024 212 44 Py
Date; November 21, 2024 2 12:44 PM Systam 1D: GM-10
Syatem ID: GM-10 Page 10/15
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L Sevem o G
Ui Nane Lo mmgangin Frsomig Cuan Repoit Generaten by Hosinama 5CG1HSHKC it D3t Nevertes I VN T 245 Y
Repon Ganecatad by Hosiname 561115 (M Frid Sate Movensar 1, 2600 AT $E0U
GMA10 2024 Tranaciion log
GH-10 2020 Trangaction log :
= Time Timeton  Activy Trpe o8 Transacton Gt smiviorr i on
T Tiamaction  Activhy Type of Temnsaction L — P,
s Pariormed November 21, 2024 Aot Dala Scoung fn « WyRchon Towee, Catabes Fah: CIG10S
- Soures - E1- 0OZ024SC001 D
e € Eascurn GC Oven Tempeatrs Run Caumt 1 12 0050 PU mep:g?a': LCIal 2L
CEET Acuracy - TEW: - Tamporauirn fuan
100- 5 1000°C Lm0 Systom Prparstion
AND <= 10 % satpaani i K ———— Repartng [ a— Rokiagratin Cour. 1 - |
Novembar 20, 2634 o Enacuian GC Ovan Tomperaurs Staniy None = r‘n::.::;m
1208257 7890 - Tempuratura : Ovan - s ?
S 100G L 057 Mods: Acvancad s Slapa
¢ruwose Senwtey: 10 Wt Fask
Novamber 21, 3024 Av oaa GG Oven Temparaiurs Statikty Aanual Data Entry Wior: D0t Area
107 0 Pu -850, - TAmparalr ; Oven Teject: O;inilat Heighl Reyect
§ 10T L <o 05 50 inagrstion: Ol
Sintngraten: O 4)
Novemowr 31, 204 e Executon GC Oven Tamparature Siadlly Run Courd 9
e - 7850 - Tompamtrm * Oven - Navembar 11, 3308 Em Execrion Beoung fun -« ijection Toswr, B Cowrt 1
000G L < 0.5C 120030 P Frant MR, TG« Seuste: -
oo P £ GTUS
November 21, 2024 = Cancuson Tuna €1 70000 TQ: - Saurcs « Nono RS —
120716 P4 €(- Extracior Fiamon 1
(Quabaiive - No selpcinty November 21,2124 st Crontion s DeclorLmE b
[SSUREND 12083 it Tecion Tower, Frond WO T
- Source: - E1 - Eatiactar - RSD
ovente 11, 7004 End [Py “Tune Ef - 70000 7Q - Sowea - Rum Court : 1 e reot
L L El - Extraciar Faament 1 (RoL Timay, <= 1 007%
{Cusktive - No seipoiny
#asodalad) November 21,2024 At Data Inunumen] Domction Limit - Claéa bea Pk ©AGRA1D
120845 M BEME D
Noveroer 31, 2024 st [ Tura E1- 70000 T: - Sourey - Homo
120728 P Bl - Eximcutr Fiamen; 2 L (Areak <= 1200% - RSDL
(GQuatisave - No eeprants (Rot Tane: <= 1.00%
asoasiad)
g Movemses 31 2034 At o Iminmon Defocton Limt+  Dota s Palh : CAGM0
m”;’z‘nmu Eng Evection Tuna €1- 70300 T: - Seusca - Run Count 1 rer b INecum Towar, Fron M, TQ! GOZ024UDL002 D
© - Exmetse Fiamwnt 2 s 6+ i el
{Quattaivo - No catpants & (Araay ve 3200% +RSDL
ASiodieq) Rt Tinek «» 1 00%
Noyember 21, 2024 . Exacubon Saniarg R - octon Towr, Nae
1207 41 Put Froes M 10+ Souees -5
Exmcter. Pt o7 O3S
Sy Proparaion
[
PagadsT
Data: November 21, 2024 2 12 44 PM
Dam: November 21, 2024 2:12:44 PM GU10
SO GhEI0 Pege 12/15
Fage 11715
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User Naire. suipnsak nimsonginam System(d GH1D
Uase S snpann mamtingi Svstemia GM-10 Ropor* Genusnlad ty Hoxtnmnio SCG11°SHKG Pl Dute: Novombar 21, 2024 2 *2 44 ph
Report Gencuatud iy Honinema: SCG111SHKC Print Data November 21, 204 2:33 45 Pl
GM-10 2024 Tranascilon log :
Qu-10 2024 Transaciion log :
— Teme Trasaction  Activhy Tyoe of Teansacticn Oprsnst intsemanica
Tima Tramssction  Activly Tres of Teanuncson Optory igmpnas. S Pirisrmen
L [ ————— = ™ PasuTe Deiesten el Cwa bas Py €010
November 71, 3de A Dala Imsinamant Dolaehan Limid - Dida faea Paih : GAGH- 10 AT P i Tome. Frasa it T3 £ORIMOLOND
12 14 Py Inection Towsr, Fron M, TO. DOZ024WDLOTI D - Source: - El - Extacia - RSD
~Source « - Extractor - RSD L{ARa}. <= 1200% -RSDL
L {Area) <=1200% - RSD L (oL Time <= 100%
(Ral TimaY <= 1 00%
November 31, 2024 nat Raponi Rablsgration Reimogabon Cam. 1|
Navemon 31, 324 At ous Fiumen| Detemion Umil - Date s Paih CAGM 10 e Integraion Type
1216 46 Py Fjacsan Tower. Frant MM TO. 0Q2024UDLI04 D InfoctinBasaln Carrrctan
«Source - El - Eatucor - RSD Moow: Advanced Intal Sitpe
L (Ans3) <= 1200% + RSDL Sasviy 10 lnkal Posk
(Ret Tamo}. <= 1.00% wiam 0.01 sl Arva
Rejsct 0,1l Haght Repoct
Navamier 31, 2014 Au Datn nsiument Doloction Lt - D Fina Path | CAGM-10 60jniegraton: O sl
2rarew In@cuon Tower, From MMI, TQ  0Q2024UDLD0S.D 0 .ntegention On ol 4]
- Souree: 1 - Ealiactar - RSD
L{Area) <= 120 - RSDL Nowemoor 21, 2024 End Caeion Warued Detecton Lt Kun Counl 1
(Ral Timey <= 100% 123 Incen Tewsr, Fizes v 10
- Sonrce D0 Eumaner . R4S
November 21, 2024 Al oann Iraimen! Detecton Lima - Data s Palh € 1GI10 A fhrma) o 200% - RSOL
e rlecton Touer, Front KA, TO. DQZ024UDL006 © (RaL Ty <= 3.00%
- Sourma -l - Earncter - RSD
L (Arask <= 12.00% +RSD L Nervesntes 31 3024 n Exmnen, st Rk Proswan - peicn Wore
(Rl Tivm) <a 100% s Tower, Fron MM, TG«
Soured; £+ Karaclor -4 (ASD)
vt 31, 3004 Aut Daa strumonl Datocbon Lrmil -  Dota fies Palh € \GK-10 <800
EIbAT P Igecion Towa, Frani MMI, 10: 0Q2Q24DL007 0
- Sowrca: - €1 - Exiactor- RSD Novemuer 21,7024 vt ™ Wess Anto Proction - Inacton Dia fles Pain GAGH 10
LiAves) <»1200% - RSD L 122738 Pu Tower Fiont 4 70 -+ 00I024WRPIRD
Ral Time). <2 100% Saurce €1~ Exvacio -1 (RSD):
<= 500%
Nt 21, 2224 Aua oma Insiumen! Detecton Limk - Dela s Pain *C \G&-10
Trearmn focbon Towss, Front M1, TQ DQZ034UDLOM D Nevamver 21, 2024 s [ v Daia flea Path -
- Sourca - E1 - Extractor - RED 122738 M Towes, Fron MMI( T - 00202001RR002 D
L (Areal <= 1200% - RSDL Sours E(- Exvaciar -L (RSD)
(Ral Time) <= 1 00% - 500%
November 31, 2024 Au) Dua Isrumen Deischan Ut - Data fes Pl GGN-10 Novamber 21, 2024 uat ™ Mass Rat Precision - tjscton Ogta flas Pain CGIA10
12084790 (njocun Tower. Fronl MM TQ 00202401009 0 1227:38 Mt ‘Towenr. Froe L, T 0QZ0T4WRMD4 D
- Sawce - 1 -Karoow - RS2 Saum E)- Eatractor -1 (RSD)
Lidvrasy s 83 0% - RIDL <=500%
et T <= 100%
Paze it
Page T
Date: Novamber 21, 2024 21244 PM
Daty November 21, 2024 2:12:44 PM Systam (0: aM-10
Syatem ID; GM-10
- Page 14715
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eivare NN
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Maxs Ralio Precision - Inecion Dy
Towws, From UL, T«
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- 500N
Hm’r:r!lll‘z( Auar Dag Wt Re Prece, - “heiet Gacbes Pay C0CMD
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Tiwar. Mo e, 10 CORTeEPO O
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= 800%
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Diiniegralon Onatd |
:iml.m}l Eno Exequten Maga Reto Precaion - Injection Hun Count 1
Tower, Fron MMT TG -
Source El - Extracior - L (RSD)
12:37 11 Pur =) -
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Bara Scientific Co., Ltd.
968 U Ch Liang Bullding Floor? Ramad Road
Silam Bangrak Bangkok Thailand 10500

Tel: 02-6324300 Fax : 02-5375496-7
Bara Sclentific v bamecientfic.com

Pebetreriiin

Certificate of Calibration

Certifcate No, BSCC-UV-374124 Number of Page(s) 2ot |
Callbration Resuts: i
1.Wavelength Accuracy i
[
2 d i
eriifa uuc (nm) Error (nm) Uncertainty (snm) i
Wavelenglh (nm) |
24170 24155 015 __ew |
334.02 swes | o | 018 i
418,53 41857 004 018
| sn2es 57297 002 o 1
a79.41 879.17 024 018
2.Photomatric Accuracy (UV)
avela Cortifiod
Wiryslongty e vuc (A Error (A) Uncertainty (+a)
tnm) ®
e 0.0000 0.0000 o000 | 00075
07174 07169 00002 00075
. 00000 0.0000 ooo0 | goors I
0.8354 0835 00000 00075
a1 00000 00000 oo000 | 00075 —
02786 02781 00005 00075 I
= o000 | oo 00000 _oors |
06199 06134 00005 00078

|
*CNR = Customer not requesl ‘

The AbovE re3i4Es At wid eacaanely [erp——— ibem{s] an snveviaa 0 B et £ opdcaty
Agveruning tho report The resusty ¢ bz alse $31 nct be repradiged
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Bara Scientlfic Co., Ltd.

968 U Chu Liang Buiding Floor? Ramad Road
Silom Bangrak Bangkok Theiland 10500

Tel :02-8324300 Fax : 02-8375496-7

Bara Sclonlific  wwwbarascientific com

T et
EERE
Certificate of Calibrati
Number of Pagefs) 10l3
Certificate No. BSCC-UV-374124
Equipment UVAVis Spectropholomsler . ¥
VI e e

Model Uv-1800
Manufacturer Shimadzu - S |
Sariel No. A11454908533 CD armovingy vk P
1D No. BKK_ENGD18
Date of raceipt 3 Seplember 2024 13/0972
Date of callbratlon 13 Seplember 2024 NINTCAL DATY 92025
Date of issue 13 SEP 2024

Customer name ALS Laboralory Group (Thai and) Co,, Ltd

Address 104 Soi 40, Road, Suan Luang, Bangkok 10250
Temperature (253-26.7) °C (On sile)

Humidity (50.4 - 55.9) %RH (On slla)

Equlpment condition Good Operalion

Callbration Locatlon Organic Preparalion Lab

Callbration Procedure  In-housa method WI-UV-702-01 based on ASTM E275-01

Traceabllity Wavelength Accuracy Is traceable 1o certficate No. 106372 and 106371
Phatomelne Accuracy is lraceable lo certficate No 106364 and 111398
Stray Lighl s Iraceable fo cerlllicale No, 108377
The abova certificate are traceble 1o S1 unit through Slama Scientific Ltd
(UKAS accredlted callbralion (sborztory NO 0659)

Callbrated by Mr.Wanchana Janloey

Approved by

)ﬁz .

Mr.Santhi Temboonsakdi
Senvice Manager

The atove fesuls ane valid exckus. wf for he calbrated ucr-up as mention i fhis mpo-\l ceftfcan
Adverising Ine fapat f Cerficalc pnd publey of 1ne resuds are prohibited and also shal nel be reprodyced
eavept in UL withoul wrnan ppoval of the Bam Scientfic Co . Lid

= = = — =
i "\’3
‘ . ’ Bara Scientific Co., Ltd. i\_/
il 968 U Chu Liang Builting Floor? Ramad Road
b Silom Bangrak Bangkok Thailand 10500 == 3 i
Tel : 026324300 Fax : 02-6375486-7 ey

Bara Scientific www.barascienliiccom

|
NSCTIST 17025 |
Cimairomi |

Certificate of Calibratio |
Certificata No. BSCCUV-374/24 Numiser of Page(s) 3013 i
i
Callbration Results: |
3 Photometric Accuracy (Visible)
Wavelength Certifled wuc (a) Error (4) Uncertainty (+A) !
(nm) Absorbance {A) |
G000 0.0000 00042 |
4200 L3781 —— o2 il
0042
00042 |
4400 —
485.0 ——
546.1
5900 =
07738 —
11138
00030
6350 0se66 |
o720
10982
"CNA = Customer nol recuest
4.Stroy Lightt
Standard |
cut-stf wavelenght (nm) |
200.85:0.11mm |
The Slray bight bansmission refarerica Is tess han 1.0%T and Sirsy lght absarbance reference Is areater than 2,00A 4
*Stray Light not NSC-ONSC Accreaited.
The inly s hase on by a coverage lactor k=2 providing a laval of confidence of approximalaly 85%

**End of Certificate™

The aberw Pesuls 3o valid quciusnely fer L% cobrated @Emis) &s mention in Ihis reporl / :en‘l‘le
Advenising the fegort ! Cartificaty and peldoly of the tesists ot crohiied and aiso shall nol be repeoduced
gl in ul, winout willen appeoval of she Bara Sconsiic Co . LId

___ FAMM.TES.02 Rev 31 230160
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Agilent Technalogies

Tangko 1G5EE Thatard

weww apllenteom feliem

Sheuie LA IO :rVICEREPORT

Custzmer Purchase Customer Number:
Ordes Namber: 70373013
" Service Request: Service Request Date

TAX ID : 0105520004835

Charattagars mchon@alsgiolal csm

27603068 ) .
Service Order: Service Contirmation:
e

GODRD412E3

Invoice Ti

reviewsy . oupakan, A

('_7]0(,|¢0!5

APFROVED BY ......

© NEXT CAL, DATE .

Direct Inquiries Lo;
Contacl Name g -
Conlact E-mai ccc.smi@aglent com

Contact Telzphann 4662 637 5163
Goniact Fax 662 632 4334

167 Phetth bt

imizes o’ youe
thes

wrpiieats s sl vk fiows Vigil us 31w

Service Confirmation Number: 8905338201
Service Confirmation Date: 12.12.2023

Service Instrumant:

Medel | Model Dascription " | soriel Numbor | System Handle Parent Assat

Number s

SYSIM. | ICPMS 7700 System Enhanced | 1CP MS 7700 (HPLC]

TE o ]

G1316A | 1280 Thermastomied Colamn. | DEACN12300 | ICP MS 7700 [HPLT} | SYSIM-7700E
DEAACITOE | ICP M5 7708 [HPAL)

ouse |

JGINB 1260 Quatern
GaBIA slent 77002 ICPMS | JPI2ES
Service Hems:
Wem | Sorvice/Part# |Descriptin | Gty | Emitlement | Servies Stant Servie Er
1000 |EOQ Entesprize Oparational 100 |Agreemest i]Z.'IZZUZS 112122023
Qealification Entitlument - i
00 %
covered
1010 | 5185-5850 ICP-MS Checkout 100 | Agreemenl
Solutions Entitlement
100 %
covered
Additional Information:

Agil 2523l 15 iThailend Lived Tlaad Cllice b XA Bargeot Braaeh CHE 3L
U Che Liang Dieg 2247 Ln= AN (erehange 21 B waing Suchasat Tiond Slangsey Kan
EGE Nawra & livad Sdzin Rangrik = \vattana Date i Danganl (415 Tha‘ang.
banchob 19503 Thaene
131D £i554226821¢ D Keag Thor B FEL

3am Square Br 41641 [ Runs (N Puthunrwar —4 < MR

thatane

Page 1 o Page20f3
Metrological Center
SCI ECO Services Company Limited
Saivce vackonhion Hihss] MRS P e b 3312 Moo 3. T.Banpa. A Kaengkhoi Saraburi 18710
Sorvica Confirmation Dats: 1212.2023 :
Telephone : -66 2 586 57924  Fax : —66 2 586 5109
Websile : www.scCleco.co.th E-Mail * calibrale@scg.co,1h

Service Information;
Preblem Description: e Certiflicate No. T231676 Page 1 of 6
WU 00 I/HPLE-7700-6031 143313 e . .
i - Certificate of Calibration

Serviee Provided:
Perform DQ Hardware control test CSO logan, Autosample , ISIS . Auto tune , BG and Stahility. After done ihe
finstrumens BXK_ELDIZE cafibrated pass ol

Service Overview Code:

Aeason Code: Scheduled Service
Diagnosis Code: Scheduled Service
Resolution Code: Scheduled Service

Reported Hours: Travel Hours

80 10

Customer Field Service (Customer Field Service Date:

Representative Name: Signatre: 12 Dec 2023

Panthep Kurasathain

B:slumzr Name: Custamer Signature: Data:

Supakwan Mak 12 Dec 2023
Sbar Il

Additional Comments:

Page3of3

Equipment : HEATING BLOCK

Manufacturer : Environmental Express

Model : SC 196 Reviewy 2 g €
Serial No. ! 6974CECW3285 sessoveosy St .
Customer Code : BKK_ELO0054 next oL pute 77 Irshs -

ID No. : TS306A3

Customer : ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Photthanakan Rd., Khwaeng Phatthanakan.
Khet Suan Luang, Bangkok 10250

Customer Location

Acid Digestion Lab

Datc of Receipt 13 September 2023

Calibrated By Saneg Musikawan ( Site Calibration Manager )

—T
Approved By : " /Sujiar Naknakred (Site Calibration Manager )

Date of Issue : _LE SEP 103

The uncertainties are for a confidence probability of approximately 95%

This Certificate [s issued in with the ilions of itation granted hy the Thai Laboralory Accredrtalion
Scheme which has assessed the measurement capability of the laberatory and its traceabilily (o recognized national
standards and to the units of realized al lhe ing nalional slandard laboratary. This certificate may

not be reproduced other than in fuli except with the prior written approval of the Metrological Center,



Metrological Center
s SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Telephone : +86 2 586 5792-4  Fax : +66 2 586 5109

Website : www.scieca.co.lh E-Mail : calibrale@scg.co.th

(CEMEND L e WA ALY

SCG

BT S TR

Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3. T.Banpa, A Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109

Websita : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No. T231676 Page 20f 6

Calibration Report

Equipment HEATING BLOCK
Dale of Calibration 22 September 2023
Environment Temperature : 21.8-23.1 °C

Line Voltage : 221.6-2263 V
Relative Humidity : 55-65 %RH

Condition of this resulis of catibra H
1, This cquipment was calibroted by insert 20 siandard thermocouples type T into ils chamber | the other one
< The

standard thermacouples type T use for ambient was done in

10 WI-T20

All da show below were final values and the initial data from customey request . The temperature seale used
was based on ITS - 90 .

2. Reference Siandard Instrument :

Instrument Mode] Instrument No, Cenificate No. Due Date
TC TYPET TN2I-TN30 T230014 17 Jununry 2024
TC TYPET INZI-TNAG T230014 17 January 2024
DATA LOGGIER 34970A risi T230014 17 January 2024

3, This centificale 1s tmceable Lo
Natianal tnstitne of Melrotogy { Thailand } threngh Meirolagical Center ¢ NSC-TISI-TIS 17025 CALIBRATION 0244 )
4. Condiuon of calibrated item : good
Equipment Description :

Time Constant 2 Howr __ 20 Minue At__ 95 °C
Fresh Air Damper ] Open  [JMin  [] Medium [ Max
Dclose
Nol Availnble

5. Adjustment :

() withoul adjustment ( X ) nfier adjustment

%
Approved H)‘—n;

FM-L13 108 30-08-57

Certificate No.

T231676

Page 3 of 6

Calibration Report

FRONT CONTROL
Approved By, . b(

TM-L 13 )0N 30-05-57

Metrological Center
SCI ECO Services Company Limited
S 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4
Website : www,scieco.ca.lh

©

MDA B MATTRALS

Fax : +66 2 586 5109
E-Mail : calibrale@scg.co.th

SCG

S T TR

Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 57924 Fax : +B66 2 586 5109
Websile : www.scieco.co.th E-Mail : calibrale@scg,co.th

Certificate No T231676 Page 4 of 6
Calibration Report
Measurement Results
Calibration Point Averoge Standard Reading ut each position (BC)
RI llolel-Moles] TN21 TN22 TN23 TN24 TN25 TN26
CAL POINT Max 9501 9441 95.20 9541 Y4 51 95.17
95 M 94.57 93,95 .75 94.92 9400 9472
Averuge 9479 9318 94,98 95.17 Y4,26 9495
R2 Hole7-Hale12| TN27 TN28 TN219 TN3O TN31 TN32
Max 95.36 95.43 95.19 v3.16 95,35 9497
Min 9494 94 95 94.72 9171 M50 9457
Avctage 95.15 5519 91.96 9194 95,11 94,77
I R Ilole13-Holel 8] TN33 TN TN3S TN36 TN37 TN38
Mas 837 95 50 9322 9521 9533 9831
Min 93,99 0509 9478 9422 945 9496
Averpe 9518 9530 93.00 95402 9511 95,13
[ R4 Holel9-Hole2d]  TN39 ‘T30 IN21 TN22 TN23 TN24
May Ys 59 24 42 94,52 94,24 94.6) 92467
M 95.2) %106 Y413 2368 942§ .27
Avenage 9540 9424 9133 94,06 9445 9447
] R5 Holc25-Haledd] TN25 TN26 TN27 TN28 TN29 TN3O
Man 5.1y 95.% 9293 9530 9514 9503
Mm 91 83 950] 92.5¢ 94,95 9479 $4.70
Average 950! 9520 92,75 9512 94 9¢ 94,87
| R6 Holell-Holed6| TNN TN32 TNI3 TN3d4 TN35 TN36
Mas 94 63 94.90 9477 943! 94.24 YIRT
Miz D4.24 94.55 94H Y398 91.92 93,56
Avgrage 9443 9472 94 50 9414 94.0R 9371
|_ R7 Hole37-Hole42|  TN37 TN3B TN39 TN40 TN2L TN22
Man 94,30 9344 Y404 Y381 94.89 45,35
Mo Y3.u8 9405 93,67 93,48 94.39 94.90
Averge 94.13 91,24 93,80 M.64 95.12
RR Haled3-HoledRl  TN23 TN24 ‘TN25 TN26 TN27 TN28
Man 95.99 95,63 95.28 95.29 9545 S487
Min 95.57 9515 9482 04 84 94.99 9448
Avernpe 95,76 95,59 9508 0507 9522 9408

é
Approved By.

FM-L1>

Certificate No T231676 Page 5 of 6
Calibration Report
Measurement Results
Culibration Point Average Standard Reading at each position ('C )
R1 Holci-Holeh| TNZI N2 TN23 TN24 TN25 TN26
CAL POINT My 105.23 10432 105.43 105.25 104,44 10527
105 Min 104 92 10195 105 15 10594 400 1H.96
Average 105.09 104 13 105.29 10515 104 28 105,12
| R2 HoleT-Holel2|  TN27 TN28 TN29 TN30 TN3I TN32
May 105,30 105.12 105.18 10522 105 12 105.16
Min 10811 1462 104.94 105 00 104 92 14,97
Avanage 105.20 10502 105.0% H 105,02 103,00
[ R3 Hole13-Holel8] TN33 N34 IN3S 36 TN37 IN38
Mas 10537 105 61 10502 104 50 104.69 105.19
Mun 105,17 115,37 10475 104 59 104 50 103,00
Avcrage 10527 10550 104 X8 104 &9 104 60 105,09
L R4 Uole19-Hole24]  TN39 TN4b TNZI TN22 'TN23 TN24
Man. 10521 104.43 10641 104.71 105.63 105,82
Mm 105,08 10422 106 1% 1H.41 10537 105.56
Averuge 105,19 10433 10528 104 56 105.50 105,69
N RS lole25-1lale30] TN2S TN26 TN27 TNZR TN29 TNAO
May 10495 10626 103 34 105,78 10559 105,37
Min 104,67 105,96 103.08 105,56 105.36 105,68
Average 104.8] 106.11 10321 103,67 L0548 105,77
| R6_Hole31-Holed6| TN31 TN32 TN33 TNM TN3S TN36
Max 104,75 104,86 JH 20 105,20 1M, 50 104,19
M 1.5 104.63 10459 105,00 10412 104,15
Averape 104,65 104.75 104.69 105,10 104,41 104.28
[ R7 Hole37-Holed2] TN37 TNIB TN39 TNAO TN2I TN22
Max 104.20 104,90 104 85 104,65 JGRL] L04.HS
M 104.09 104,72 104 66 1H.49 105,63 104.52
Averige 104,19 104.81 14 75 114,57 1047 104.n%
| H8 Holed3-Holeds| TN23 ™2 TN2S TN26 TN27 TN28
May 105.71 105 A% 10529 105.61 115,42 10519
Mun 105 458 105.61 10514 105.27 105.18 494
Averape 105,38 10573 10527 105.44 105,30 10507
\ .

Approved By. EJ

TM-LIS 1 30-05.47



Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 57924  Fax : +66 2 586 5108
Website : www.scieca.co.th

\ bt B AL

E-Mail : calibrate@scg.co.ih

Certificate No. T231676 T'age 6 of 6

Calibration Report

Measurement Results:

HEATING BLOCK Temperature Distribution

Reading (°C )
Setting (C) Stubility (< C} Uneertainty (1 C )
Sia, Man Average
1000 100.3,1005 1004 026 sl
107.0 107.0, 10%.1 1071 019 078

* The quoted uncertamty exclude * uniformiy *

The calibmtian result apply only the ahove calibrated uem

The result of test was found nceurale 2 shown on date and place of tesz onl .,

It reported expainded uncememnty is based vn u standard uncertamty multiplied by a caverage factor & wineh for o 1-sribuunn, pray“ing

a level of coufidence af approsimatzly U5 %

Approved By,

Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110, Thaifand.

@(SCG

Certificate No.T232160 Page 2 of 4
Calibration Report

Equipment : Chamber ( Cooling Room )

Date of Calibration : 6 December 2023

Environment : Temperature : 23.4-24.9 °c

Line Voltage :  221.4-230.2 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. Thisequipment was calibraed by insert 16 standard thermocouples type T imo its chamber |, the other one
standard thermocouples type T use for ambicat 1emy . The calibration was done in di
10 WI-T20 ( based on ASTM E145-94 { Respproved 2001) and AS2853-1986 ).

All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .
2. Reference Standard Instrument ©

Instrument Model Instrument No. Certificate No, Due Dale
TC TYPET TNI61-TN170 T230773 10 April 2024
TC TYPET TN171-TNIRO T230773 10 April 2024
DATALOGGER  34970A T149 T230773 10 April 2024

3. This cenificate is traceable lo :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated ilem : good

Equipment Description : .

Time Constant 1 Hour 30__ Minute At 38 56
Fresh Air Damper  [_] Open [ IMin [ Medium ] Meax
Close
(X]Not Available

5. Adjustment :
( X ) without adjustment ( ) after adjustment

Fn Lt

Approved By.

TM-L15 118/18-08-66

Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thalland.
Saraburi Tel : +66 3627 3096 Fax : +66 3627 3100 Ciaamon o264

Bangkok Tel: +668 92056851, +669 8247 2360
Wehbsite : www.scieco.co.lh  E-Mail : calibrale@scg.com

©/SCG

Certificate No. T232160 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cooling Room }
Manufacturer : KOLDTECH ) .
" L.
Model : KM320 ol
N
Serial No. . TBN-1012061/05 APPROVED BY oo
CAL. DATE
Customer Code BKK_EN0167 next
ID No. 1 T2463A3
Customer : ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,

Khet Suan Luang, Bangkok 10250

Customer Location : Laboratory

Date of Receipt : 29 November 2023

Calibrated By : Atiphong Rongrat ( Technician )

Approved By : %' “E ffl {Boonchai Suriyawong (Site Calibration Manager)

09 JAN 2024

Date of Issue

The uncertainties are for a confidence probability of approximately 95%.

This Certificate Is issued i with {he itions of
Schema which has assessed the measurement capabiity of the laboratory d its g1
and 1o the units of measurement realized at the corresponding nalional standard laboratory. This ceriificale may nol be
reproduced olher than in full except with the prior written approval of the Matrology.

gmmwmnwubumrymmum

Hional standards

FM-L14 119/18-08-66

Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. z:f.g:.’:}?;ﬂ'ﬁf

@IsCG

Certificate No. T232160 Page 3 of 4

Calibration Report

ISF
108 !
I : .
T
: T 7|A
I o16A
] ]
8F, ] 4F -~
3 L E
i !\ I ’
13N vt A 12F
1 B Lottty ot
s | 14a
’ =
e i i Y
. H 1
4 .
4 H
2ale ! /
I 3
16E pi2d 5A

C=Centre, F=CentreofFace, A=Comer, E=Centre ofEdge

1IC = TNI6L 12F = TNI72|
2A = TNI62 13A = TN173|
3A = TNI& 14A = TNI174
4F = TNI64 ISF = TNI175]
5A = TNI63 16E = TN176|
6A = TNI66
7F = TNI&7
8F = TNI68
9A = TNI69
10A = TNI70
1F = TNI7L

Approved By. M

FM-L15118/18-08-66




Metrology

SCI ECO Services Company Limited
NEC.TISATES 17028
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALBRATION o384

Certificate No. T232160 Page 4 of 4

Calibration Report

Measurement Results

Average Standard Reading at each position (°C)

Callbratlon Point | TN161| TN162| TN163 | TN164 | TN165 | TN166| TN167| TN168 | TN169| TN170| TN171 | TN172

30 283 | 334 295 346 345 3.6 | 325 3.46 339 | 3.50 38 a4z

TNI73[ TN174| TN175| TNIT6

333 339 | 315 34

Chamber ( Cooling Room ) Temperature Distrlbution
i Coverage
Reading ('C) - , , ,
¢ Average ('C) | Stabitity z°C) | Unlformity (°C ) |Uncertainty (+°C
G G Min , Max | Average L Factor &
0 28,41 35 336 110 200 L90 209

The eallbration result apply only the above callbraled ltem.

The result of lest was found aceurste as shown on date and place of Lest only.

‘The reported expanded uncertalnty Is bused on u standard uncertalnty multipiled by a coverage factor & which for a (-distribution,
providing a leve] of confldence of approximately 95 % .

Approved By, i

FM-L15118/18-08-66

BKK_EL0128

mn T

‘e © Scientist

e Instrument APFROVED BY q/}:uf\/vi_

o6 |1

Performance Verification-
for Mercury Analyzer

PRODUCT 1D Quicktrace M-8000 , Teledyne Leeman Lubs

Equipment ID BKK_EL0I28 Mercury Analyzer
S§/N: US22133002

BKK_EL0129  Aulosampler
S/N: 052222A560

Customer Name ALS Laboratory Group (Thailand) Co., Ltd.

Address 104 Soi Pattana 40, Paltana Kd. Suan Luang, Suan Luang
Bangkok 10250 Thailand

Date of Qualified December 6, 2024

Next Due date December 6, 2025

This certifies (or products which was performed in acceplable criteria specifications
Autosampler & Sample Introduction PASSED
Analyzer PASSED
Gas Liquid Scparator & Dryer PASSED
CVAFS Detector PASSED
Electronics/Mechanical PASSED
Data station/PC PASSED
Analytical test PASSED
Provided by

Scienlist Instrument Co.,Ltd.
113 Sui Ekachai 44, Ekacliui Roud
Khlong Huug Phran, Buugbon
Bnugkok 10150 Thailand

Certified by ...
Thunraphol Sakdayos

Service Engineer

BKK_EL0128

n BY _ﬂ“ ‘ % ?..
| NPPROVED BY ..
Scientist
® Instrument <T CAL DATE
Performance Verification Certificate
for Mercury Analyzer
PRODUCT ID Quickirace M-8000 . Teledyne Leeman Labs
Equi t ID BKK_EL0128 Mercury Analyzer
LHPEmEN S/AT Us2a183002
LBKK_EL0129  Autosampler
S/N7T 0522224560 4
Customer Name ALS Laburatory Group (Thailand) Co., 1Lld.
Address 104 Soi Pattana 40, tana Rd. Suan Luang, Suan Luang
Bangkok 10250 Thailand
Datc of Qualified December 6, 2023
Next Due date December 6, 2024

This certifies for producls which was performed in aceeplahle criteria specificalions

Autosampler & Sample Introduction

Analyzer PASSED
Gas Liquid Separator & Dryer PASSED
CVAFS Detector PASSED
Electronics/Mechanical PASSED
Data station/PC PASSED
Analytical test PASSED
Provided by
st Instrument Co..Ltd.
achai 44 chisi Road
Khlong Bang Phran, Banghon
Bangkok 10150 Thailand ¢

Certificd by ... hsed®
Thunraplhol Sakdayos

Service Engincer

sl Avtomoation Service Co. Ltd.

wad Oy S99 52 Sales & Sarvico Genlor
Paltaniahatn Road, Suaniuang. Bangs ok Rayang 1415 lluaysong Re Muang, Raveny (T. 028-892. 152
lel D2:315.9994 Fer 24315-9536 Lamphun 12245 M 4, Bas Klar g, Meany, Lainplius [T.055-981-676)
§ wwwaulomahon coih PrachinLui 623 M0, Thatu'r, Snmohaphole, Practinbun IV, 037,208 £3))
MTOC : L-0614/2024 Report No. : ALS-799,/01

ASI Maintenance Report

Inslrument : Automatic Sample Injactor Measuring :Vial 40 mL
Medel cASIHL Place of Installation : -
Serial No, 1 H57415200799 Department : LABOLATORY

Manufacture  : Shimadzu

Cuslomer ALS Laboralory Group (Thailand) Co..Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaen Suan Luang, Khet Suan Luang,
Bangkok 10250 Thalland

Date of Maintenance : 26/ 06 /2024

o S
Salk 7

Ambient Condition :Temperature 255 + 5 °C APRROVED B

: Humidifier 58 + 15 %RH

Mainlenance By : T&m‘

( Mr. Tawatchai Somri )
Technician

[ &

Approved By
i Me! Nipon P‘nﬁngsumsakl
Technician Manager

i | 7)
\
User Name H LY 'L[

SHINADZU ANALYZER

113



Hud Offce 2% 32911 524 Pamsagharn 30,
Pattaabarn Bond. Soa
Tel 02-239-3994 Fau, O
www autbmatisn co 1

Automation

MTOC : L-0614/2024

Automation Service Co.,Ltd.

Sates & Sarvice Comer

Rayong * 1/15 Ruaypong 3. Muang. Rayung [T, 036-802 152]
Lemphun . 122/5 M 4, Ben Khanw, Maang, Lamphun [T 053 581-675)
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List of Consumable,

Prachinbur 88 M 10, Thatum Srimahaphale, Prachnluai [T 037-208 850
Report No : ALS-799/01

Maintenance parts

Part Namo Result | ange | Recommended Interval
G, 45 ’ BatT: 2670672024 T1 pir-2702101 | :{r’ebcaée Pasto, Lubricant 0. 1 time per year
Model : __ ASI-L SerlalNo.  H57415200799 2. 0322286102 | Belt, 6052mS596, Arm Drive 0K 1 time peryear
- LI N SO Dagending on condition
| Imm Carry out maintenance work | Resuit | Excha Comment ! 3. 0340&06?-02 ring. F-G42, Arm Drive 0K, _Depending on condition
1. Am Dri\:e section | OK. | 042-00405-11 Pump Head, for ASI Rinse 0.K. After 300 h of operoting
Check Arm Drive Bell for wear ond tension | O.K, | Pump
‘ [ Check grease of Screw Arm Drive OK. S | tonty AStv 24mL, 40mL -
2. | Rinse pump (only ASIV 24mi, 40mi) O.K. o | 5 76384144801 | Std. Needle Typel 24mL, N/A | Depending on conaition |
_Check pump rate(>40mL min)_ K. | | 40mL*
"Check purnp and tube connection for 0K, 1 (for tubs 2, 1x1, 6),[ Sparge
leakage y | | needle) - !
_Check if outlet flow is in proper condition m | OK. 1 A 6, | G3B-4144B-02 | Std, Needle Typed 125mL~ N/A Depending on condition |
~ Check and if necessary ' exchange | oK See approprlate st of I for tube 2, 1x1. G| R 1 N
consumable. maintenanca parts 7. | 631-41660:03 | Flare Plpe 2x1,5x700mm* N/A Depending on condition
1 Mamwﬂamﬂp s | (for Standard Needle Typedl (may cul to origin length
4. | Check Stirrar [When instolied] T 0K L —— 24mLA0mL 225ml) | | 600mm)_
5. Verify iSl Tunction via mechanical chuck. Ok 1 I 8. 638-41450-01 geiglle fo: Suspended /A Depending on condition |
— arlicles,
0,8mm (only ASI-V 24mL,
40m i
Sid. Needle Type2 125mL* N/A Depending on condillon
| (for lube 1.4x0.9) =
10. 638-41472-01 | Std. Needle Type2 24mL. O.K. Depending on condition
40mL~
| e LHortube 14x0.9) N | . .
| 11, 631-41660.02 | Flare Pipe 1.4x0,92600mm* O.H. : Depending on condltion
! {for Suspended + Needie
| Type2) i
T Lo 12. 6384144801 | Double Needlo, anly WA | | Deponding on condition |
by : 3 24mL,40mL | |
{ Mr. Tawalchal Somri) , (simultancaus B I

- Depending on condition

o 4 i

“Note: needed parts depending on instalied needle tvpes!

Inspection by : 7‘@

( Mr, Tawatchal Somrl )
Technician

Techniclan |:la. 631-41660-01 Flarempea.ms,sgo,m TN/A

(for Double Keedls
| 22musomty
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MTOC : L0613/2024 Report No. : ALS-416/01 LuuelaAlR IRyt Report No : ALS-416/01

Maintenance Sheet
TOC-L Maintenance Report Customer :__ALS Labaratory - Date : 26/06/2024
Model : Serial No. H5442530:
Instrument : Total Organic Carbon Analyzer  Measuring :TC 0 ~ 30000 mg/L | Tlem W -Im-wﬁ_ il
Model : TOC-LCSH Place of Installation : - 1. | Chel fmﬂ_. ion — =
. A ) Check furnace temparature. QK.
Serial No., + H54425300416 Department : LABORATORY tSIandnrd cat, 80 *C/ for TN cat.720 °C)_ )
Manufacture  : Shimadzu Che:h dehumiditier temperature { 2 (1°C) T O.K.
l‘.‘.ne:k the entire tiow line related to lpakage 0K, A e
Customar ALS Laboratory Group (Thailand) Co.,Lid. l‘.'hech baseline status (OK) O.K. ¢
104 Phalthanakan 40, Phatthanakan Rd., “Check =WIBMM £10kPa) DK, ~
Khwaen Suan Luang, Khet Suan Luang, N $h;;k Check carrier gas flew rate { 150 mL/min ) o_i_,
Bangk 250 Thai v MO I +— J
angloK 10 Thaifand Check all lubing for contamination, if 0K
necessary clean them . N
Date of Maintenance 26 /06 / 2024 Chﬁcka" tubing for tight connection K. Sviy e

3. iner aind Drainage

! FiII up humidifier with pure water to max,

Se P IM

Check filling of dilution water and acid

REVIZA GY . -

Ambicnt Condltion : Temperature 25.5 + 5 °C APFROVED LY

LK.
OK.
eﬂnlalr\ep -
: Humidifier 58 £ 15 %RH = : / Y Rinse Drain Pol. after wards rofill ngain with | O, |
EXTCAL DATE £
K. ) |
— e —
Maintenance By i /. ﬁﬂ Clean injector Block 0.K. | __:
- | Check injector Block for wear O.K. = i P
{ Mr. Tawatchai Soniri ) Check injection tube adjust ment 0K |
Technician Check injection for leaka: Sorrat % 0K, ] =7
| Check injection for clogging 0K |
5. | IC Measuromont ( N-typo ) — 1 1
Ich nndilh:auon in syringe | ] ]
Approved By Check In syrin g |
- 6. Eye check of 8-Port valve, for sample | O.K. |
resldues or moisi spots thal indicate |
Technlcan Manager | _ possible leakage | |
Check and if necessary exchange 0K See fist of consumable,

__ tonsumable. Maintenance parts. mainlenance parts

_ T

{ Mr. Tawalchal Sormri )
Technician

Sabk P

User Name

Inspection by :
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i Tol 02-31B 9994 Fax. 02-319-9596 Lamphun : 12275 M 4, Ban Klang, Muang. Lamphun |T. 053-561-876]
Automation warn galomation co th Pachinbun * 682 M 10 Thatum. Stimahaphole, Prachinburi [T 037-208 380]

r Automation Service Co.,Ltd.
Heed Difice 929,329/1 Soi Pattanakarn 30 Salas & Sarvica Center
I'amenekere Nand. Suanivang, Bangkok Rayang ; 1/15 Huaypong Ra., Muang. Rayonp |T. 036:642-142)

MTOC : L-0613/2024 Report No. : ALS-416/01
fom Yout maintenancowork "Rosult | Exchange | Comment
8. | Due to instrument cendition, clean the OK.

instrument inside and outside, . |
9. After checking tho system and exchangingof | G.K. Addition test 1.
consumable and maintenance parls a new

_1-3 point calibration have to be dona.

10.  After wards the calibration porform check oK.
sample measurament.

l Additiontest2.

Addition test
Testno. | TostcondWma .~ T _Mees.value | Result
1. | Calibration TC standard selution at 0, 0.1. 0.5, 1,5 Attechmant :
10, 20 injectlon volume 50 uL No. of measurement S‘s"‘is/oi B
2 tmes (Max.3) oge 174 -2/4
Criteria : 2 = 0,895 or more 0.9996 Puss
T2 | Measurement of reagent woter and TG siandard - " Atochment:
solution at 50 mg/L injection volume 50 L. No, of // Als-416/01

measurement 2 times { Max.3 ) and calculate 4 Page 3/4 - 474

| accuracy by |

| Muas, of TC standard - Meas, of Reagent watgr
[Criteria : Accuracy %Recavery 10% or less 5.216 - 0.2800 | Pass 1
| B =4936 pom | j

by : Tﬁmu

( Mr. Tawatchai Somri )
Techniclan

SHIMADZU ANALYZER
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Automation Service Co.,Ltd.
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Viaad Dfter RE W Sl Pakaaian 30 Salss & Servica Genior
Patianakarn Road, Suanluang, Bangkok Rayonp 115 Huaypong Rd., Muang Rayong [T. 038 6y2.152]
- Tal: 02-319-9994 Far- 02-319 8596 Lomphun : 122/5 V. 4, Ban Kiang, tusng (amphun T 053.581576]
Automation www,automalion.ca |h Prachinburl R4 M 10 Thatim, Snmshaphole, Prachinbu~ [T £27-208-560]

MTOC : L-0613/2024 Report No. ; ALS-416/01

List of Consumable, Maintenance parts

[Pos. Part Numbor | PartName ' Result | inge |_Recommonded Interval
1. 0361120984 | Oring, 4D P10A 0K, 5 1 time per year, j
sy, e __{{ Viton . for TCIC Slider} _ . Depending on condition
2. | 0361121984 | Qwring, 4D P20 O.K. N 1 vme per year,
(for sealing TC-Combustlon 1 | Depending on condltion
tube)
| 3 63815025 O-ring, PIFE oK 3 1 time per year, i
__Afer TCIC-Slider) __ Depending on condition |
4. 630-00105-01  Platinum net, (2pes-set) O.H. 3 6 month same time as |
4o (to support cnl_ar\-su catalyst exchange |
5. | B30-00857  Silica Wool 0K, ¥ &month sametimeas |
L ltesupportcatahsti | coulystewhange
630-00992 Halogen Scrubber 0K o 6 month |
7. 63000996 | High Sensitivity TC Catalyst NA " Depending on condition
L] ) ___| (When Installed) e
B. 63880116 Regular Catalyst (33g) OK. =) & month
) |(Wheninstaliesy | o -
9. 63556251-01 | E-Port valve rolor QK. 1 time per year
i‘iﬂ. 63841223 TC-Combuslion Tube OK. | v 6 monlh same time as
i | catalyst g
11, 631-43404-01 | Packing. gasket slider | DK | 1 time per year,
- _|HorTCinjoctiontube) | | Depending on condition _
12. 63859206 Syringe SmL OK. | Depending on condition
713, €3858296.01 | Flunger Tip oK. " & month
e |llorsyingeSmL)
14. 0420040511 ICreagent supply pump head O.K, 1 time per year
| I
15,  630-00999 | CO2-Absorber 0K, 1 time per year
S . (orcelispacepurgey | | -
16 | 63000964 | Moleculnr Sieves 13x 0K ¥ itmeperysar |

Note. Table indicates the guldelines replacement periods when NPOC measurement Is performed on
sample thal are comparatively as clean as tap water use standard calalyst and at a rate of about 500
sample por month { operating five days a week }

Inspector By (

( Mr, Tawaichal Somri)
Technician
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