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Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal
(Months)

Ambient n-Hexane Field Rotameter RYG_FS1006 4-Jan-24 4-Apr-24 3
Ambient n-Hexane Field Rotameter RYG_FS0199 4-Jan-24 4-Apr-24 3
Ambient n-Hexane DRYCAL FLOWMETER BKK_FS1347 18-Aug-23 18-Aug-24 12
Ambient n-Hexane Field Rotameter RYG_FS0657 1-Apr-24 1-Jul-24 3
Ambient n-Hexane Field Rotameter RYG_FS0654 1-Apr-24 1-Jul-24 3
Ambient n-Hexane Field Rotameter RYG_FS0199 1-Apr-24 1-Jul-24 3
Ambient n-Hexane GC-FID BKK_EN0126 21-Apr-23 21-Oct-24 18
Ambient Ethylene Field Rotameter RYG_FS0199 4-Jan-24 4-Apr-24 3
Ambient Ethylene Field Rotameter RYG_FS0657 1-Apr-24 1-Jul-24 3
Ambient Ethylene Field Rotameter RYG_FS0654 1-Apr-24 1-Jul-24 3
Ambient 1-Butene Field Rotameter RYG_FS0199 4-Jan-24 4-Apr-24 3
Ambient 1-Butene Field Rotameter RYG_FS0657 1-Apr-24 1-Jul-24 3
Ambient 1-Butene Field Rotameter RYG_FS0654 1-Apr-24 1-Jul-24 3
Ambient 1-Hexene Field Rotameter RYG_FS0199 4-Jan-24 4-Apr-24 3
Ambient 1-Hexene Field Rotameter RYG_FS0657 1-Apr-24 1-Jul-24 3
Ambient 1-Hexene Field Rotameter RYG_FS0654 1-Apr-24 1-Jul-24 3
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direct| BKK_FS0143 5-Jan-23 5-Jul-24 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direct| RYG_FS0328 18-Aug-23 18-Feb-25 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direct| RYG_FS0647 20-Jun-23 20-Dec-24 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direct| RYG_FS0081 18-Jan-23 18-Jul-24 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direct| RYG_FS0545 21-Jul-23 21-Jan-25 18
Workplace n-Hexane Field Rotameter RYG_FS1006 4-Jan-24 4-Apr-24 3
Workplace n-Hexane Field Rotameter RYG_FS0657 1-Apr-24 1-Jul-24 3
Workplace n-Hexane GC-FID BKK_EN0126 21-Apr-23 21-Oct-24 18
Noise Leq 12 hrs Sound Calibrator RYG_FS0213 28-Feb-24 27-Feb-25 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0304 1-Sep-23 1-Sep-24 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0300 1-Sep-23 1-Sep-24 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0301 12-Jan-24 11-Jan-25 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0303 10-Aug-23 10-Aug-24 12
Noise Leq 24 hrs Sound Calibrator RYG_FS0496 26-Jan-24 25-Jan-25 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0434 22-Feb-24 21-Feb-25 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0433 22-Feb-24 21-Feb-25 12
Noise Noise Dose, TWA Dose Badge Reader RYG_FS0210 29-Jan-24 28-Jan-25 12
Noise Noise Dose, TWA Dose Badge Reader RYG_FS0212 18-Aug-23 18-Aug-24 12
Heat Heat Stress Heat Stress Monitor RYG_FS0521 25-Jan-24 24-Jan-25 12
Heat Heat Stress Heat Stress Monitor RYG_FS0358 15-Jan-24 14-Jan-25 12
Heat Heat Stress Heat Stress Monitor RYG_FS0360 15-Jan-24 14-Jan-25 12
Rayong Lab  |pH at 25 °C pH Meter RYG_EN0152 14-Dec-23 14-Dec-24 12
Rayong Lab  |BOD DO meter with Sensor RYG_EN0032 24-Jul-23 24-Jan-25 18
Rayong Lab BOD Incubator RYG_ENO154 29-May-23 29-Nov-24 18
Rayong Lab  |Total Suspended Solids Electronic Balance RYG_ENO0002 22-Feb-24 22-Feb-25 12
Rayong Lab  |Total Suspended Solids Hot Air Oven RYG_ENO010 21-Mar-24 21-Sep-25 18
Rayong Lab  |Total Dissolved Solids 180°C Electronic Balance RYG_ENO0002 22-Feb-24 22-Feb-25 12
Rayong Lab  |Total Dissolved Solids 180°C Hot Air Oven RYG_ENO010 21-Mar-24 21-Sep-25 18
Rayong Lab  |Oil & Grease Electronic Balance RYG_ENO0002 22-Feb-24 22-Feb-25 12
Rayong Lab  |Oil & Grease Hot Air Oven RYG_EN0213 21-Mar-24 21-Mar-25 12
Rayong Lab  |Oil & Grease Water Bath RYG_ENO061 21-Mar-24 21-Sep-25 18
Rayong Lab  |Color (at Original pH) Spectrophotometer RYG_EN0037 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  |Temperature pH meter RYG_FS0595 3-Jul-23 3-Jul-24 12
Rayong Lab  |Dissolved Oxygen Chamber (Cooling Room) | RYG_EN0184 25-Jan-23 25-Jul-24 18
Rayong Lab  |COD Spectrophotometer RYG_EN0037 18-Sep-23 18-Mar-25 18
Water Lab n-Hexane Gas Chromatography (MS[ BKK_EN0059 13-Dec-23 13-Jun-25 18
Water Lab  |TPH C-C4 Gas Chromatography (MS[] BKK_EN0059 13-Dec-23 13-Jun-25 18
Water Lab  |TPH C,g-Cy¢ Gas Chromatography (FID)[ BKK_EN0103 21-Apr-23 21-Oct-24 18
Water Lab  |TPH C,;4-Cs5 Gas Chromatography (FID)[ BKK_EN0103 21-Apr-23 21-Oct-24 18
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ROTA METER CALIBRATION RESULT JANUARY 2024

®
Rotameter ID. Calibration Date Regression Result Coefficient (R?) / NV &&@
BKK_FS0585 10 Jan 24 ¥ = 10351 + 23733 0.9998 M L b
BKK_FS0587 10 Jan 24 ¥ =1.0168x + 15.05 0.9987 esaLabps NVLAR:Lal Code 200861-0
BKK_Fs50592 10 Jan 24 ¥ = 1.0013x + 12.556 1.0000
BKK_FS0594 10 Jan 24 ¥ = 1.0048x + 49762 1.0000 Calibrati Certificat
BKK_FS1004 04 Jan 24 ¥ =0.9873¢ + 13.47 09993 SIRralion Lerome
BKK_F51005 04 Jan 24 Y =1.0187x+125 0.0908 CertificateNo. 551422 Sold To:
BKK_F51006 04 Jan 24 ¥ = 1.1589x - 3.6605 0.9981 Product 200-510M Defender 510 Medium Flow
BKK_FS1007 10 Jan 24 ¥ = 1.1347% + 1.6007 09989 Serial No. m‘e szm ’
BKK_FS1008 10 Jan 24 ¥=1.127x +4.3827 0999 Cal. Data e
BKK_FS1017 04 Jan 24 ¥ = 1.0632x - 0.0701 0.9998
0006 Al wilh IS0 17025 at Mesa Laboratories, Inc., 12100 W. 6th Ave, Lakewood, CO 80228, an
EKK_Fe1010 0% dan 24 LIS 12007 ! (B0 125 ST Rocobed itbortory thicaigh NVLAR: THi togort sl ok bé roproiced Gtcept: Rl Whous he Wik epsecwel of
BKK_FS1018 04 Jan 24 Y = 1.0019x + 8.4867 1.0000 tha laboratory, Results only relate 1o the fems calibrated. This repart must not be used to claim product certification, approval, or
BKK_FS1026 18 Jan 24 Y = 0.0618x + 1.9626 ° endorsement by NVLAP, NIST, or any agency of the U.S. Gavernmend,
BKK_FS1027 18 Jan 24 ¥ = 1.0065x - 4.3786 1.0000 As Received Calibration Data
BKK_FS1028 19 Jan 24 ¥ = 1.0184x - 37.308 0.9997 O i
BKK_FS1028 18 Jan 24 ¥ = 0,9809x + 2.7925 0.9977 Techniclan Aaron Schwartz Lab. Temperature  23.5°C
BKK_FS1030 19 Jan 24 Y = 0.996x - 1.3286 1.0000 Instrument Reading Lab Standard Reading Daviation Allowabla Deviation As Roceived
BKK_FS1031 19 Jan 24 ¥ = 1.015x - 27.236 09997 4523.08 com 4518.02 cem 0.09% 1.00% In Tolerance
999,43 com 99931 com 0.01% 1.00% In Talorarce
BKK_FS1039 04 Jan 24 ¥ = 1.0047x + 8.0267 0.9997 ks e ey ok e
BKK_FS1040 04 Jan 24 ¥ = 1.0059x + 36952 1.0000
BKK_FS1041 04 Jan 24 ¥ = 1.0677x - 0.0486 0.9995 Mesa Laboratories Standards Used
BKK_FS1042 04 Jan 24 ¥=1.0021x + 11273 0.9995 Description Standard Serlal Number Zallbration Date Calibiration Duse Date
BKK_FS1043 04 Jan 24 ¥ = 1.0023x + 83905 1.0000 ML_B0_24 208307 25-May-2023 25-May-2024
BKK_FS1044 04 Jan 24 ¥ = 1.0738x + 1.2527 0.9997
PHE_FS0027 10 Jan 24 ¥ = 1.1096x + 0.3565 1.0000
PHK_FS0028 10 Jan 24 ¥ =1034x-252 1.0000
PHK_FS0029 10 Jan 24 ¥ = 1.0017x + 8.0124 1.0000 N -’?f*?fﬂ )
RYG_FS0197 04 Jan 24 ¥ = 10045 + 10275 1.0000 _' =
RYG_FS0198 04 Jan 24 ¥ = 1.0024% + 10.1 1.0000
RYG_FS0199 04 Jan 24 ¥ = 1.0343x - 0.3854 0.9999 f
RYG_FS0654 04 Jan 24 ¥=1. 0529: +0. 1565 09996 {
RYG_FS0655 04 Jan 24 ¥ =0.992x + 89667 0.9992
RYG_FS0656 04 Jan 24 ¥ = 1.0068x -2.8429 1.0000
RYG_FS0657 04 Jan 24 ¥ = 1.0472% +1.9228 0.9999
RYG_F50658 04 Jan 24 ¥ = 0.9675x + 20,263 0.9996
RYG_FSEESQ 04 Jan 24 ¥ = 1.0028x + 10.275 1.0000
SGK_FS0135 17 Jan 24 ¥ = 1.0145x + 2.6273 1.0000 o LaLhan
SGK_FS0136 17 Jan 24 Y=1.0113x+175 0.9999 Terd Reoam s
SGK_FS0138 04 Jan 24 ¥ = 1.0632x - 1.0034 0.9999
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Rotameter 1D. Calibration Date Regression Result Coefficient (R") - Nv &@
SGK_FS0139 04 Jan 24 ¥ = 1.0047x + 1.8667 0.9999 M L b
SGK_FS0140 04 Jan 24 ¥ = 1.0001x + 14.149 1.0000 esa abs NVLAP Lab Cade 200661-0
SGK_FS0141 04 Jan 24 ¥ =1.111%-1.1337 0.9994
SGK_FS0142 04 Jan 24 ¥ = 1.0179x + 0.3633 0.9999
SGK_FS0143 04 Jan 24 Y = 1.054x + 2.2352 1.0000 As Shipped Calibration Data
Certificate No 551432 Laa. Pressure 616.8 mmHg
_ﬂdﬂf Technician Xiam Ly Laa. Temperature  242°C
W) )
Review By : i — Approved By ; Instrument Reading Lab Standard Reading  Devlation Allowable Deviation As Shipped
(Mr. Wichan Choonharat) (Mr.Sarayuth Jitranont) 451681 com 4515.56 ccm 0.02% 1.00% In Tolerance
’ ) . . 100087 com 1000.67 cem 0.02% 1.00% In Tolerance
Envira Fleid Services Manager Assistant General Manager 249,84 com 24993 cem -0.04% 1.00% in Tolerance
Mesa Laboratories Standards Used
Description Date Calibration Due Date
ML_800_24 100439 14-50p-2022 14-50p-2023
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ALS Laboratory Group

Calibration Notes
The epanded uncertainty of fiow has a coverage factor of k = 2 for a confidence interval of approximatety 95%.

Flew testing ks in accordance with our last number MP-00ET2 with an expanded uncertainty of 0.27% using high-purity nitrogen or
filterad laboratory air,

Traceability 1o the Inlernational System of Units (SI) is verified by accreditation 1o ISOAEC 17025 by NVLAP under NVLAP Code
200661-0.

Technician Nales:

By
= \r"’\
o : d ) T
- o) O
x._nml_y Morma Aragon
Production Technician 1| QC Inspector

Mesa Laboratories, Inc. cartifies that the above instrument meets or exceeds published specifications, and that the calibration results
in this certificale were obtained using equipment capable of produc-ng rasults that are traceable through NIST to the International
System of Units (S1). Calibration results are in compliance with ISCNEC 17025:2017. Calibrations process has a Test Uncertainty
Ration (TUR) of 4:1 or greater. Any Pass/Fall determination is madia without taking measurement uncertainty into account and is
based on UUT performance against required tolerance anly.

Mosp Lavorstorkes Inc. 12100 W. 6th e, Lakewcod, CO 80228 USA
{30) 5875000 wwwemesalabs.com Symbol ‘MLAS" on the NASDAQ
Zol2 FM-00228 Rev. B
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Mesalabs

NVLAP Lab Code 200661-0

Calibration
Calibration Certificate
CertificateNo, 58157 Sold To:
Product 200-510L Datender 510 Low Flow
Serial No. 130026
Cal. Date 25-5ep-2025
Al i with 150 17025 at Mesa Laboratories. Inc., 12100 W. 6th Ave, Lakewood, CO 80228, an

ang
150 17025:2017 accredited laboratory though NVLAP. This report shall nat be reproduced except in full without the writien approvl of
the laboratory, Results anly relate to the items cakbrated. This repart must not be used to claim product certification, approval, or
t by NVLAR, NIST, or any agency of the LS. Govoanmant

As Received Calibration Data

Lab. Pressure

616.1 mmHg

- NVIAD

JAesalabs

MNVLAP Lab Code 200661-0
Calibration

Calibration Certificate

CertificateNo, 561588 Sold To:
Plﬁdl.lﬂ 200-510M Defender 510 Medium Flow

Serial No. 151114 )
Cal. Date 30-5ep-2023

As Received Calibration Data

Technician Aaron Schwartz Lab, Temporature 24 °C Techniclan Xiem Ly m;xﬂw m{;mﬂu
Instrument Reading Lab Standard Reading Deviation Allowable Deviation As Recelved Instrument Readi Lab 5 o B
Gcem 456,41 com -100.0% 100% Out of Tolerance e - D5 e v s :mi mm xﬁ““‘""‘“
0 cem 101.19 cem ~100.0% 1.00% Out of Tolerance 0eem 738 com -|ooln$a I.M Du\dTmm
0.com 30.36 cem -100.0% 1.00% Out of Tolerance i 28032 cem oy 100% w:“"""“”
Mesa Laboratories Standards Used Mesa Laboratories Standards Used
Description ‘Standard Serisl Numiber Calibration Date Calibration Due Date Description
ML_800_10 103743 25-Jan-2023 25-Jan-2024 ML_800_24 117981 1M-y-au';“ ?"m&mm? -
APPROVED BY ﬁ
NEXT CAL. DATE ...
Mesa Laboratories Inc. 1210C W. 6th Ave, Lakewood, CO 80228 USA
{303} B8T-B000 www.mesalabs.com Symbel MLAS" on the NASDAC Mesa Laboratories Inc. 12100 W, 6th Jdwe, Lakewood, GO 80228 USA
e R Reet - 303) DBT-B000 www asalabs. com Symbel MLAR" on B MASDAD .
/m NVIAD V7
[N] [L@’l[jr )
Mesalabs esalabs
Calibration NVLAP Lab Code 200661-0
Calibration
As Shipped Calibration Data As Shipped Calibration Data
Cortificate No 561587 Lab, Pressure 622.2 mmHg Certificate No 561588
Technician Aaron Schwarz Lab. Temparsture  23.6°C Tochnician Miem Ly mm‘mmmm géslz'cm‘ﬁu
Instrument Reading Lab Standard Reading Deviation Allowable Deviation As Bhipped Inssumen: Lab Standard Rend Deviation
44975 com 450,46 com 0.18% 1.00% In Tolerance 449%6.74 ccm BT Sl DN As Shippod
100.96 cem 100,82 cem 0.14% 1.00% In Tolerance 96703 com 997.16 cem 001% 1.mm o Flermrice
30,63 cem 3038 cem 0.82% 1.00% In Tolorance 24584 com 2505 cem 0.26% s 1 Pokeramion
i B In Talerance
Mesa Laboratories Standards Used Mesa Laboratories Standards Used
Description Standard Serial Number Calibration Date Calibwation Dus Date Description 4 -
ML_800_10 103743 25-Jan-2023 25-Jan-2024 ML_800_2¢ 117991 Calibration Dus Date
_B0O_ 05-Dec-2022 05-Dec-2023
Calibration Notes Calibration Notes
The expanded uncertainty of flow has & covarage factor of k = 2 for a confidence interval of approximately 95%. ﬂnnpmdummhuuﬂmhn-wwou.gw. interval of
Fiow testing is in accordance with our test numbar MP-D0G72 with an expanded uncertainty of 0.27% using high-purity nitrogen or Flow testing is in accordance with g
fitered labaratory air fitered faborntory air, ur 18t numbar MP-00ST2 wih an expanded uncertainty of 0.27% using high-purily nirogen or

Traceabdlity 10 the Inernational System of Units (1) is varified by accreditation to ISONEC 17025 by NVLAP under NVLAP Code
2008661-0.

Technician Notes:

By: Approved By:
(e L2

Anron Schwanz Dawvid Thormas

Assermibler | Quality Engineer

Mesa Laboralories, Inc. certifies that the above instrument mests or exceeds publshed specifications, and that the calibration results
in this certificate were oblained using equipment capable of Jroducing results that are traceabla through NIST to the Internaticnal
System of Units (S1). Calibratian results are in complisnce with ISOVIEC 17025:2017. Calibrations process has o Tast Uncertainty
Ration (TUR) of 4:1 or greater. Any Pass/Fail determination |5 made without taking measurement uncertainty into account and is

based on UUT agains! required tol by.
Muosa Laboratonies Ing, 12100W, 8ih Ave, Lakewood, O 80228 LiSA
{303 987-8000 www. mesalats.com Symbel "MLAB" on the NASDAG
2002 FM-00228 Rev, B

Tra il
w‘h-;-llly to the Iinternational System of Units 151) Is verified by accreditation 1o ISONIEC 17025 by NVLAP under NVLAP Code
Technician Notes:
By:
¥: Approved By:
Xiem Ly MNarma Aragon
Production Technician i GC Inspecior

in Iialoerﬂﬂcah w:l':ohmw mulm capable of - results that traceabls wlnd "'NISTl iy mm‘
paid .
:.yf:“mr?{':?: f:::;lmmmn;mn arF-mI'n compliance with ISOMEC 17025:2017, Calbr-mn?wnmn hn': "::stlrl‘.mouumy
: . Any PassiFail datermi
dyd oy ot mn 15 made without taking measurement uncertainty into account and is

Mesa Laboratoeles In. 12100 W, 6t Ara,
[303) BE7-8000 waww bt atabs coem Sy S, uﬁ%‘mmmmn




INNOVATIVE INSTRUMENT CALIBRATION LAB

ANNOVATIVE INSTRUMENT OO LT0, EAD 00T E

159 M0G0 15, SO8SUNTINAKORN 11 TAMION ARG KAL),
AMIPHERE BANG PHLLSAMUT PRAKAN PROVINGE 10530 THAILAND
TEL: (-2 SR | AN (0020 1 T1

Certificate of Calibration

Costemer Certificate No : 24-AFM-018 Rev.1
Name ALS Laboratoey Group Thailand Co., Lk Request No : Req-2024-0043
Addeess * 114 Soi Phatthamakan 40, Phatthanakan Road, Susn Luang, Bangkok

o5
Unit Under Calibratien Details
Measarement liem : Air Flonw Meter
Manufacturer : Bios
Model 1 Defender $10-1 Semsor Model : -
Serisl Namber 1 206595 Sensor Serial Number : -
] : BKK FS1346

Location of Calibraiton © LAB 4 AIR VELOCITY METER

Calibration Enviranment and Details i B A
Temperansre 1 BCLIC 1 OVED BY _@ !
Humidity © 55 %RH 2 20 %RH : 28 I.", f;ﬁ %
Barometric Pressure 1013 hFa = 10 bPa "'__:::":'_t:f_\__“ it |
Received Dute 3 3 January 2024
Calibration Date © 29 January 2024
Calibration Proceduse 1 Inchouse method CP-AFM-01 by Compartson technigue with Standard Prinsary Flow Calibraor
Reference Standard Model Serial Number | Traceble Due Callbeatian
Air Flaw Mter Glibrator 3 Low florw 18801010006 | Semsidyne 12 July 2024
Air Flow Meter Gilibrator 3 Seasddand flow 19031011003 Semidyne 12 July 2024
Temperatuse meter arin ORDO005T Qrebom 27 Febraary 2024
Pressure meter CPG2400 41000KDUSISST | TRA 9 Navember 2004
Traceability :
This Certificate is SI Unit through Sensidyse AZLA No. 304301

Node
The reported uncertainty bs bascd om standard uncertainty maliiplicd by the Coverage Factor & = 2, providing a bevel of confidence
approximstcly 95 %,

This Certificate was iwsued 1o replace tn Calibration Conificate No. J-AFM-01%

Calibration By : e Approved By : M
Mr. Noppados  Luangart Mr. Paci Mathavorn
Service Calibration Engincer Calibeation Engincor Supervisos
Issue Date 1 | Febraary 2024
The resalis related only 8o the ibeanod shall mot fall. withosst | ol e ‘o bk,

Fi-T08-AFM-01 Rev.01 Wsve date 25/01/24

INNOVATIVE INSTRUMENT CAl
INNOVATIVE INSTIRUMENT 00, 1

RATHON LAB
HEAT OFFICE

708 MK

SO0 SUNTINAKDRN

ANINN BANG KALD,
AMPHHHE BANG PHLESAMUT PRAKAN PROV)
TEL: 06021 1628001 FAX: 1660021 167140

10540 THAILAND

Certificate of Calibration

Customer Certifieate No : 24-AFM-033
Name + ALS Laboratory Group Thailand Co., Lud Request No : Req-2024-0041
Address © 104 Seu Phatthanakas 40, Phatthanakan Rosd, Suan Lieang, Bangkok

10250
Unkt Uniler Calibration Details
Measurement liem + Primary Flow Calibrator
Manufucturer : Bios
Model ¢ Defender 510-L Semsor Model : -
Serial Number © 130027 Sensor Serml Number © -
n + RYG_FS0208

Locatson of Calibmtion : LAB 4 AIR VELOCITY METER
Calibration Environment and Detalls Wil

Temperature :JCLIC

Humidity - 55 %RH 2 20 %RH i
Barometric Pressare < 1013 hPa & 10 hPa ; ¥
Received Dute : 31 January 2024

Calibration Date < 13 February 2024

Calibration Procedure ¢ In-house method CP-AFM-01 by Comparison ‘echnique with Standard Primary Flow Calibeator

Refereuce Stundard Model Serial Number | Traceble b
Air Flow Meter Gilbrwior 3 Low flow 15501010006 Seasidyne 12 July 2024
Air Flow Meter Gilibrator 3 Seandard Now 19031011003 Seasidyne 12 July 2024
Temperature meter Gt ORO0005T [ 27 February 2024
Pressire meter CPGM 41000KDUBS 1882 TPA 9 November 2024
Traceability :
This Cenificate is traceable 1o 51 Unit through Scnsidyne AZLA Accreditztion No, 194301
Note
The repanied s bussed on ] maltiptied by ths Coverage Factor | = 2, providing a bevel of confidence
appronimately 95 %
Calibration By @ E Approved By : "?[l
Mr. Noppadon Lusngari Mr. Pacit Maikavorn
Service Calibration Engincer Calibratson Engineer Supervisor
lssme Date = 13 Febaary 2024
ly w0 th i libraned. Th i in full. wishou il of the Innovative lnstrument Co. Lid.

FM-708-AFM-01 Rev.01 lssun date 25/001/24

INNOVATIVE INSTRUMIENT CALIBRATION LAl
NNV ATIVE BSTRUMENT C10 LTI HEAD OFF IR
T MO 1, S04 SUNTINAKORS |1 TAMBON IANG KAFD,

AMTFIOE BANG PYELESAMUT PRAKAN PROVINGE 10840 THARLAND
THL O6ART1 - S560 0 FAN (860-21 67140

Certificate No : 24-AFM-018 Rev.|
Request No : Reg-2004-0043

Result of Calibration : Without Adjussment

Temperature Pressure ST e Error Uncertainty
(] (kFa) (mlimin) (mi/min) (mimin) (mimia)
2500 10166 20 0,148 ol 13
2500 10067 100 09,409 06 2%
290 10163 199 197.46 8 56
300 10161 300 29815 -8 54
90 101,60 w9 400,13 | T
200 10150 a8 amn2 20 68
Note ST - Suandard ULIC : Unit Under Calibeation
+ ULIC Reference Condition : At e p mom conditian
- Flow R adard opersting condition by wsing oq

Pt Temes:
Quneas = Qror X — X ——
Puet

Teet

where Q= Flow Rase P = Absobaic Pressure T = Absalute Temperature

Moas = Meassrement Conditson rel = Standand Condition

* Indscates noa sceredited

End of Certificate

The rvssitn rtated cnly 1o the all fall, withe n. L
FM-T08-AFM-01 Rev.01 hisue date 25/01/24

INNOVATIVE INSTRUMENT CALIBRATION LAR
INROVATIV

STRUMENT €O LTI, HEAD OFFICE
T8 MO0 | SO S

LAKOIEN 11 TANEBON ARG KA,

AMPHOE BARG PHLESAMUT FRAKAN PROVINCE 1040 THAILAND
TEL: i 20 B350 FAX: (63021167140
Certificate No : 24-AFM-013
Request No @ Rog-2024-0241
Result of Calibration : Withous Adyusiment
Temperature Pressure 5TD ! e Errar Uneertainty
‘o fce/min) (eeimin) (ce/min) (ecmin)
450 0 19965 o0 13
M0 1o 100,50 05 1K
M0 200 199,13 0.9 56
3% 101,42 30 303.56 16 4
bR L4 401 A04.57 4 n
24.10 (UL L 45381 s T
Note 5TD : Stndand ULIC : Unit Unier Calibration
= UUC Reference Condition : AL heric pressure amd it
= Flaw Rane | for perating condition by using cquation :

Qmeas - Q i % Prer x Temea:
rof X — X ——
Pret Tret

where (= Flow Rate P = Absalute Pressure
Meas = Measurement Condition

T = Absobute Temperature
rel = Standard Candition

* Indlicates non sccredited

End of Certificate

i the The certificatc shall not i il appeoval of the v o, Lut

FM-708-AFM-01 Rev.01 lssue date 25/01/24




INNOVATIVE INSTRUMENT CALIBRATION LA

INNOVATIVE INSTRUMENT COL LTD, HEAD OFFICE !
TN RSO 1Y, SO SUNTINAKORN 11 TAMBON BANG KAFO, L THTER
AMPHIE IANE PHLI SAMUT PRAKAN PROVINCE 150 THAILAND I .
TEL: (66592115601 FAX: (66462116100 R ALS ROTA METER CALIBRATION RESULT APRIL 2024
Page 112
Rotameter ID. Calibration Date Regression Result Coefficient (R")
ertifl ~librath
Certificate of Calibration BKK_FS0585 23 Apr 24 ¥=10322x+2325 0.9987
Eaphimr Semriene Ha MARMEOR BKK_FS0587 23 Apr 24 ¥= 10111 + 16.357 0.9984
Name ALS Labaratory Group Thailand Ca., Lid. Request No ¢ Reg-2004-0240 BKK_FS0592 23 Apr 24 ¥ = 1.001x + 14.551 1.0000
Address 104 Soi Phatthanakan 40, Phathanakan Road, Suan Luang, Bangkok BKK_F50594 23 Apr 24 Y= 1.0048x + 4.9762 1.0000
BKK_FS1004 01 Apr 24 ¥ =0.96826x + 12.32 0.9998
10250 |
Unit Under Calibration Details . BRI RS1008 OF Aprdd Fa1185+ 0,003 0.0008
Measurcment liem Primary Flow Calibeator BKK_FS1006 01 Apr 24 0.9389
. - BKK_FS1007 23 Apr 24 Y= 1.1084x + 29017 0.9994
Marufaciurer o
BKK_FS1008 06 May 24 ¥=1.1347x + 21915 0.9996
Model Defender $10-M Sensor Model | -
BKK_FS1012 07 May 24 ¥ = 1.0488x - 26.533 09998
Serial Number 120958 Semsor Serial Number : - BKK_FS1013 07 May 24 ¥ = 1.0255% - 57.741 1.0000
L LRYGFS0 BKK_FS1017 04 Apr 24 ¥ = 1.0213x + 0.1156 1.0000
Location of Caibration : LAB 4 AIR VELOCITY METER 7 ? BKK_FS1018 04 Apr 24 ¥'= 1.0007x + 1,3033 09999
Calibration Environment snd Details Mm BKK_F51019 04 Apr 24 ¥ = 1.0038x - 1.3381 1.0000
Temperture 2°C23°C \w BKK_FS1020 04 Apr 24 ¥ =1.003x + 5.7656 1.0000
Humsidity + S5%RH £ 20 %RH e BKK_F51021 04 Apr 24 ¥ = 1.0096x - 25.605 0.9926
/
Basometric Pressure 1013 KPa + 10 hPa . . 130e [z BKK_F51022 04 Apr 24 ¥ = 1.0937x - 10366
Received Dase 31 Janwary 2024 BKK_F51023 07 May 24 ¥=11613x - 2675
Calibeation Date 13 February 2024 BKK_FS1024 07 May 24 ¥ = 1.0157x - 43362
K_FS1 7 ¥ = 1.0018x - 4 6236
Calibration Procedure  © In-house method CP-AFM-01 by Comparison techisigue with Slandard Prinsary Flow Calibeator xb(-F: ﬁ :1 '::::: = Om 2 =
1 =0.9908x + 11
- R Dt Callbration w
RS P Moda SehiNesber 1 Traible | B2 BKK_F§1040 01 Apr 24 Y= 10121 - 19.203
Air Flaw Meter Gilibestor 3 Low flaw 18501010006 | Seesidyne 12 July 2024
- - BKK_FS1041 01 Apr 24 Y = 1.0176x + 1.4813
Air Flow Meter Glibratar 3 Standard flow 19031011003 | Semsidyne 12 July 2024 e e Y
Temperature meter aril OR00005T Cvebam 27 February 2024 _EI'{K‘_FSJ:J?' 01”(24 - ‘ z D._S_!E?; 4103\6 3
Pressiire meter PG40 A1D00KDL 651582 TPA 9 Navensher 2024 BKK_FS1043 01 Apr24 Y'=0.5965% +13.608
BKK_FS1044 01 Apr 24 ¥ =1.1150x - 0.9354
Traceahility : |
This Certificate is raceable 10 51 Unit through Scnsidyne AZLA Accroditstion No. 3943.01 PHK_Fso0z7 06 May 24 Y= 1.1281x + 0.4949
Note : PHK_FS0028 06 May 24 ¥ =1.0332x - 1.8233
The reported uncertainty is based on standard uncertaimty multiphied by the Coverage Factor & = 2, providing a level of confidence PHK_F50029 06 May 24 ¥ =1,001x + 10.848
sppeosimaiely 955 RYG_FS0197 01 Apr 24 ¥ = 1.0045¢ + 10275
RYG_FS0198 01 Apr 24 ¥ =1.0061x + 0.715
i AV B p RYG_FS0199 01 Apr 24 W = 0.976x + 3.1497
¥e hy £ mEep
e T RYG_FS0654 01 Apr 24 Y= 1.0354x + 0.3361
Mr. Noppadon Lusngart Mr. Pacit Mathavom e ot i} e o
RYG_FS0655 01 Apr 24 Y =0.978x + 13,603
Service Calibration Engincer Calibration Engineer Supérvisor
RYG_FS0656 01 Apr 24 ¥ =1.0035x + 6,679 ¥
T Thatey: A s oo et s Mt ittt i
ssme Date ‘ebraary RYG_FS0857 01 Apr 24 ¥'= 10233 + 0.80908 0.9982
RYG_FS0658 01 Apr 24 ¥ = 0.9905x + 9.8867 0.9996
RYG_FS0659 01 Apr 24 Y= 0.9994x + 13,924 1.0000
SGK_FS0135 23 Apr 24 Y= 1.0117x + 4.8833 10000
The renlts rebsied only i the tiem calibraicd. The certificats shall st be seproduced except in Il withost wrinicn approval of the lanovasive latrsmen Co., Lid
- 708-AFM-01 Rev.01 lisue date 25/01/24 Page of2 ALS Laboratory Groog)
INNOVATIVE INSTRUMENT CALIBRATION LAK
ENNUVATIVE INSTRUMENT COL LTD. HEAD (4 FICE
T 19 MO 13, SEH SUNTINAKORYN 1) TAMBON BANG KAED,
AMPHOE IANG PHLESAMUT PRAKAN FROVINGE 10530 THAILAND
TEL. 160021 65801 FAK: (698021710 e ALS ROTA METER CALIBRATION RESULT APRIL 2024
Rotameter 1D. Calibration Date Regression Result Coefficient (R)
Certificate No : 24-AFM-032
SGK_FS0136 23 Apr 24 Y= 1.0134x + 36467 1.0000
Request No ¢ Reg-2024-0240
SGK_FS0138 04 Apr 24 ¥ = 1.0445x - 0.3684 0.9988
Result of Calibration : Without Adjustment SGK_FS0139 04 Apr 24 ¥ = 1.0086x + 3.1267
SGK_FS014 ¥ = 1,0020x + 7.5181
Temperature Pressure STD uue Error Uncertainty Sot40 DA spr2d 7
SGK_FS0141 23 Apr24 ¥ =1.1129 - 0.0619
(o [ (eeimin) {ee/min) (ec/min) {eeimin) SGK_Fs0142 23 Apr2a. ¥ 4267
380 10059 ol 100,13 51 b2 SGK_FS0143 23 Apr 24 ¥ = 1.0036x + B.3162
2350 100,71 s00 51393 (b1 12
2408 10162 1006 10193 13 4 .ﬂw
2400 10181 1997 20210 26 2 Review By : Wich G . Approved By ©
400 100 87 2090 0355 37 45 {Mr. Wichan Choonharat) {Mr_Sarayuth Jittranont)
2460 16200 LU 19918 4 L1l Enviro Field Services Manager Assistant General Manager
2460 o208 4730 47905 52 72
Note STD : Standand ULIC : Unit Under Calibration
+ UUC Reference Condition - At atmaspheric peessure and mom temperatare condition
+ Flow Rate was comected for noo-standasd operating condition by using equation :
Prer  Toeas
meas = - G e,
Q Qr Pret Tret
where = Flow Rate P = Absolute Pecssure T = Absolite Temperature
Meas = Measuremsent Condition rel = Standand Condition
* Indicates non accredited
End of Certificate
The reauhs relmed only b the ftem calibrmed. The cenmificate shall mot be reproduced except in Tell withost writien approval of the Innevalive Instrument Co. Lid.
FM-708-AFM-01 Riev 01 Issue date 25/01/24 Page20f2 ALS Labormtory Group
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Certificate of System Qualification o ﬁmdﬂ‘_ .
REVIEW BY oo ccmnsimcinifionnn

P
APFRUVEUBY ...

System I0: CN11461066 :
Organization Name: ALS Laboratory Group (Thaland) Co., Lid. NexT oA oae 210et 24
Organization Location: 104 Sol 40 Phatthanakan Rd Khwang Suan Luang, Khet Suan Luang, Bangkok 10250
Data: Apeil 21, 2023 3:26:38 PM

EOP Nama: AgieniRecammended

EQP Revision: GC.o252

Overall Qualification Status: Pass

£0% Logan Verification - GC

Logon Sasnguthai Tarak

Owverall CDS Logon Varification - GC Test Status
Pass.

Systam lnspection and Basic Satety and Operation
Name: 7890

Setpoint Status: Pass

‘Ovarall System Inspection and Basic Safety and Operation Test Status
Pass.

Inlnt Pressure Decay

i'w' o | % setpoint (Fﬁ.d .

Nama: TEG0
Front a8
Sotpoint Status: Pass
Prossurs: 250 psl
Prassurs Change: 01 psl 15 minusoes:
Agiont Recommanded: »= 20 and (<= |05
Data: Ao 21, 2023 32638 PM Data: April 21, 2023 32638 PM
System K CN11481066 Systam ID; CM11461066
Page 1123 Page 3/23
©2022 by Agilent Technologies Agilent CrossLab Compliance S © 2022 by Agllent Technologies. Agitent CrossLab Compliance Services

Overall Inlot Pressure Decay Test Status

Inlet Pressure Accuracy

Name: ?mm - . et e
Date: Aprd 21, 2023 32638 PM

System 10: CH11461086

Page2/23

Overall Detector Flow Accuracy Test Status

il

Detoster Flow Accuracy

HName:

Limit is percentage of setpaint or 0.5 mifminuts,

Limit s percentage of setpoint or 0.5 miminuta, whichever is largest,

Setpoint Status: |Pass

e Trp b |

Setpaint: 0 |mumin Measured Flow: 245 | mLiimin
Acouracy: 04 | miimin

Agilant Recommended: F 100 % setpoint (25 mimin )

Limit s percantage of setpoint or 0.5 milminuts, whichever is largest,

Overall Detector Flow Accuracy Test Status

kod = rvpnes s

GG Oven Tomperature Accuracy

Nama: |resa TR
Date; April 21, 2023 3:26:38 PM

Systam ID: CN11461066

Page4/23




1D 2022 by Agilent Technologies

Setpoint Status:

Setpoint Status:

Tomparatura:

2022 by Agilent Technologles

Tested Combination?

Aglient CrossLab Compliance Services

Name:

Setpoint Status:

Signal to Noise:
Agliont Recommanded:

Overall Signal to Nolse Test Status.

Scouting Run
Tested Combination Front S5L ! Frant FID
Injection Tower
i - L == ——- = &
Date: April 21, 2023 32638 Pl Dute: Apel 21, 2023 3:26:38 PM
System 10 CN11461068 System I CNT1481066
Page5/23 Page 7/23
© 2022 by Agllent Technologles Agllent Crossiab Compliance Services ©2022 by Agilent Technotogies Aglient Cressiab Cempliance Services
Overall Noise and Drift Test Status.
e s o ,...l
Injection Precision

Date: April 21, 2023 326:38 PM
System ID: CN11461008

Page6/23

Overall Injection Precision Test Status

Pass.

Signal to Nolse

Tested Combination2 Back
MName:

Setpoint Status:
Sigral ts Malse:
Aghent Recommended:

Overall Signal to Noise Test Status

im

Date: April 21, 2023 3:26:33 PM
Systam ID: CN11461066

Poge B/23
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Instrument Details i)
Manutactuner T
Agient Technologies
This the as found Hame 7880
T
Details e st
Location Front
System
System ID CN11461068 Bee G Hem
Manufacturer Agient Technologies Convel Tyee Electruric Pressure Conirol (EPC)
Name 7880 Purged Inlet Yes
Flow Dsta Input Manual Data e
Manufachrar Aglant Technologoes
Temperabure Data Input Manual Data o Other Dala Logging
- - Name 7850
(. Testod Combinationt [ s
Injection Tachnique infoction Tower Type
Sampler identifier Sampler 2 Foowton Buck
et Front Carrier Gas Haliuem
s Control Type Electronic Pressure Cantrol (EPC)
LTM Included? No ot bk
Detector 1
Tested Combination2 _—
injaction Techniqus Ifoction Towsr igrpotiret Agilent Technologiea
Sample Idealifier Sampler 3 Mk 7890,
Iriat Back Tive L
Detectar Back Audigiay Capllaey
LTM " N Contrel Type Electronic Pressure Control (EPC)
3 Location Front
(_ Sampler 1 C
Manulacturer Aglent Techralagies Makeup Gas Nitrogen
Typo Tray Detoctor 2
Name TE03A Marufacturer Agilient Technologies
Medal Number G4514A A0
Setial Number CH153800300 Type FID
Flrmwars Ravision A101 g Capllary
Vial Heater Mot instaled | Type Elestronic Pressure Canlrol (EPC)
Location Back
Makoup Gas. Nitrogen
Date: April 21, 2023 12638 PM Date: Aprd 21, 2023 3:26:38 PM
Systom 1D: 11461068 Systam I0: CHI1451086
Page 923 Page 11/23
© 2022 by Agilent Technologies Agilent CrossLab Compliance Services ©2022 by Agilert Technoogies Agllent Crossiab Complisncs Services
Sampker 2 Electronic Signature
Mamufacturer Agilont Technalogios Purpose
Trpe Injection Tower This signature page was created and publishod bocause the ACE sign-oif action was execited, which s valid far the erifire documens,
» TEG3A Includfing atachments, The ACE sign-off is an slectronic signature U username
o and The b sorvice the meaning and lag of an
i i A3 a trained offici the Agient has a unique password and logon 10 access ACE and
Seelal Numbor CN16280128 slectronically sign this decument. (Other e-signatures can be apphied Lo i Document Gontent or olher
Fmwars Revision At0.00 A (rthoc chiried I YU MR Ao )
Usage Sample Injection
Location Front
Syringe Valume (L) 10 Dotails
3 Full Name of Signer: Saanguihal Tarak
T os ( Logged On User Name: saenguthal tarak@non aglent com (
Marsiom Adieok Technokog Signatura Craalisn Data: Apeil 21, 2023
Typa ijecon; Tower Reason for Signature: Executed protocol and published this orginal version of document
Nama TEe3A
Modal Number G45134
Serial Number CH10340103
Famware Revision A10.08 Regulatory Disclaimar
Usage Sample Injection it provides apn . sorstn. hes
Locafion Back ol esigned 1o pr ol
camplance package. upse many i des nplance. Agiest makes no
Syringe Voluma (L} 1 promises or safioncy ke any
Mainfrarne 1
Manufacturar Aglant Technologies
. 7890 Warranty
C Agunt ¥ e (R — C
Mo Sunbar G - 8 partiuar purpose. Aglert ki for for " 7
Seelal Number CN11461068 turishing, performance, of use of this material,
Firmware Revision Version 4.27
Oven Type Standard
Date: Apfil 21, 2023 3:26:38 P Date: Aprl 21, 2023 326:38 PM
Systam 1D CN11461068 System I0: CH11461068

Page 10/23
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Usar Narss: ssceguinal 1aeak

Agient Crosslab Compliance Sarvices

Syshamm b CHIIS1066

© 2022 by Agilent Technologles

Uter Kama: sassguihal aimak Syuter i CHE1SB1064

Hoaingme: LAPTOP COISKOMY it Dase: April 21, 1013 3:16:40 PM Hostname: LAPTOP SOIEHOMY eing Duate: Apedl 21, 2023 3:20:00 P
0_BKK_ENOTIT_ALS Transaction leg ! GC_BHN_ENOTIT_ALS Transacsion bog ¢
Tima Transaction  Acthity Tyt ef Trasasction Gptioan blarmation Tiena Tramstien  Activlty Type of Transastion Cptional Iaformation
Saatn Parformed sute Farformed
Apr2, 20 VITEMAM At SewknCresied  Sassion tore Aord 21,2023 112520 AN Btant Exoouion Desicter Fiom Aceurncy - Froal Nt
- Typa ; Chiizar - 8 400.0
T T 18 AM St Configrston  Seasion tiare vt
Apel 21, 2003 VIZEIAM At Ercseant Uenesing :k“ﬂ:‘wﬁvlﬂ;: Ao 21, 223 11250 AM Austt Dats Dasectar Fiow Accuracy - Fronl Masusl Data ey
ak FIO: - Typa - Ouicizar - §: 400.0
Apd T, 2000 DL AM At Frplnaded Sevsion 0P oty for pemary Limin L2 om0 atpcing
mm—l P Apri 21, 2023 11 264E MM End Exeoution Cutectar Flow Accurncy - Frost R Courd: 1
- PretecsPacks GUotigral
B orns) S 02 53 wapl.
(' EQP P Hame: Ao 31,3023 112504 AN Busnt Excetion Dtsctor Fiow Accuracy - Frost Mevs
3202 52 40], EQP Hame: FIC: - Typa : Mo - 5: 280
Limin « L <= W% setpaint
ool Farvon 35 01252
Aprd 21, 2023 112600 Al Audt Cats Cotactor Flow Accuracy - Froal  Marassl Data Briry.
ApsI 20, 2023 112706 AM End Configuraton Semion honw L
i - L 40 W0.0% watscint
Ao 25, 2023 11IEWAM Bian Cusifesden  Seion oo u
21,2013 112604 AN End Exsution ‘Dutecter oo Aceurncy - Frost Fien Courd: 1
Apd 21,2023 112214 A S Expeuien CO8 Ligon Verficaton - OC © Mona. et POS Tigat *:
- Couatisti bt mLimin L <= H0% salpeint
A1, 3003 112314 &M Eng Execusion mm:—m,m Flun Coust 1 1 A 1 0 A Bt _ i
e P Type - Foad - 5: 300
ApAI 21, 2023 112216 AM. Buan Exscuion System gection and Basc  None i L 4= WL petpoint
bty (ol T~ A 21, 2023 NG AN Aust Data Duwtecior Flow Accuracy - Back  Masual Data Enry
Cuaiiases Teet - No satpints FI:» Typa - Fod - 5300
Basociated i L €3 $0.0% pelpeint
Mgl 21,202 VLI AL End Execuion n—u::uwn—u: o Consrt 1 A 21, 303 11962 A Hing a——— Dstectce Flow Accamscy - Back B Coust 1
i Ouatiaties Toat - sapoicts M%T~:;#um
(" C Apri 21, 2023 112034 A0 Sie Executan Dslector Flaw Accuracy -Back  None.
Apr21, 200 112097 AM B Expoution :mhl—q_ tiorm FI: - Ty - Cedizns - 8: 4083
~E0pe -Lre 20 puland i - L @® 0.0% wetpoine
<=05gl Apr 2. 2023 VI AM Al Oata Dstoctor Fiow Accumscy - Back  Marsal Data Eny
FIO: - Type : Ouidiaes - §: 4000
i - L2 <= 10.0% setpeint
Page 1111 Page 3111
Date: April 21, 2023 3:26:38 P Date: Agril 21, 2023 32538 PM
System 10 CN11461066 System ID: CH11461066
Page 13/23 Page 15/23
2022 by Agilent Technologies Agilent CrossLab Compliance Services © 2072 by Agllent Techrologies Aglent CrossLab Compliance Services
Unes Mame: sasnguthal tarsh. Syaterm b CHITAL106E Usor Name: ssanguhalizesh Sywtem i CHI14E1084
Hostname: LAPTOP SOISKOMV Print Duate: Aprit 21, 2023 2:26:40 P Hestname: LAFTOP-COISKOMY Print Dase: Apel 21, 2023 1:26:48 PM
GE-8_WH_ENS1IT_ALS Trassastion log 1 GC4_DRH_GHO1ZT_ALS Transaciion log
Time Trnsacson  Aethity Typa of Trassaction Optonal Information Time Tranasction sty Type of Tranasction. Opticas! infecmstion
State. Partormed Bty Prtormad
g 21, 2023 112451 AM Ead [ It Prassure Dncay - Froes  Ftus Ceued ;1 Apri 21, 2021 11:2043 AM End Esecuton Datacior Flow Accusacy  Gack  Flum Count : 1
5L« Prossurs Contesled lsist Flk « Type : Cuidirar« 52 4088
- 5280 pol-L: >3 20 pal e imin « L: = 10.0% satpoint
b Ap 21, 22911045 AM St Exsestion Dtcior Flow Accueacy - Bock  dose
Ap 2, 2000 11:24:04 AM St Excasion Iriet Prossurs Accurscy . Frast Nene Pk - Type : Makessp - 8: 25,0
5L - Prossers Convated bt i« L2 <2 10.0% sedpeint
s oinioboley ApA Y, 2001 112700 AM Aucd Daa Dthcior Flow Acowracy - Bach  Macsst Dia Enky
Apri 21, 200 1100 AM End Execasion et Pressure Accusaey - Frest un Coust - 1 FIE - Type : Makeesp - 5: 250
B3L - Prestrs Controted inint rlarmin - L %o 10.0% vatpoint
i C A1, 203 11278 A End Eaion  Ditcior Flow Accwracy - Back  Hum Cownd 1 @
AP, 00 1N A Bt Excauion L Y Filk- Type : Maskeap - 5: 25.0
85L: - Pressuro Contoled ket i - L2 <2 10.0% tespeit
O
““;" - Apri 8, 2021 112707 AM Stan Exvoston GG Cven Tomparais ore:
Accuruey - T800: - Temseraturs
Al 1, 03 1141 A End Emscution e Prosuors Decty - Back o Cound - § +0man - 8: IMHC- L: w10
S5L: - Frassuse Contrsed infet AND <= 1.0 % setpeintin K
e it i Aerd 21, 2020 VIV AM At Do
0S5l
AT, 2023 113448 AM S Exmetion it Pressurs Accurmcy - sk Hose
S5 - Prassuns Conteaded iniet AR <n 1.0 % seipcintin K
DA Al 21, 2029 11:21:38 AM Erd Escausion GCOven Tomparsiss P Count: 1
Apel 21, 2003 V12081 AM Ent Esecuten ot Prvssors Actusacy - Back  Run Count ;1 Acouwy - 1900 - Temperain
5L - Prossurs Contsted loiel 100 - 5 2IOLT Lm0
50260 pai- L en 120l AN x 1.0 % siseietin K
AP, 2023 1IBETAN S Exacuion Dstacor Flow Accuscy - Frast Nere. Apel 2, 2053 112727 AM St Eseaien G Oven Temparnse Mess
FIDc - Typa : Fusl - 6 300 Accuracy - THIG. - Terpecanry.
e+ L 4= 30.0% setpoint 1m0 - 5 MOLT - Lisw A0
AN 2 1.9 % seipointin i
Aol 21, 2023 112530 MM Auit Oata Datecior Flow Accueacy - Front Manust Data Eniry ( {
- Tyzm : Foel - 3300 - Agri 21 2023 VLZTIAM Aedt [ GCOven Temparauns Mana Data Erty —
i - L 2% 10.0% belpaint Accuincy - T490:
| Omen - 8: 1AL - Lt pe 10
Ao 21, Y 113575 MM End Exwcuton Dusecis Fiow Accuracy - Frond Fun Coant: 1 AND-<= 1,0 % spointin K
FICE « Type : Fuel - 5 30.0
i - L <3 10.0% saselst
Pagai 11 Paged il
Date: Apri 21, 2023 3:25:38 PM Date; Apel 1, 3023 3:26:38 PM
System |0 CN11461086 System D= CN11461085
Faga 14/23 age 16123
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User Hame: sasaguihal.tarah Hystem b CHTHABTON Usar Name: samguthal tarak System bz CHTSBTON
Hostame: LAPTOP SOISHOMY. Print Gata: Apri 21, 2013 3:26:48 P Hoatame: LAPTOR-COISHONY Print Dasa: Apeil 21, 323 3:34040 P
C4_BHY,_ENOTIT_ALS Transastien leg ¢ BC-6_BRH_ENOTIT_ALS Transasiien leg !

Time Tramuaction  Acthity Typs of Tranasction. Cptinmal information Time. Transsction ety

sutn Partermad Suls ]

Aerl 21, 202 V1TST AM End [ GC Oven Tempmeatre Fum Cousst: 4 Aori 21, 2023 112035 AM Aot oun Irjection Precision - injection  Dnta fles Path -
Aocurany « THHC: « Temperain Towee, Foeed SSL Fron FID: - CAlssiPublciDocumentsiC
i Cven -5 W0.0C - Lo 10 GC L Armak o 300% L BemStonPOeiO0_GC-5
AND <= 1.0% satpaintin K Ak Tomac <= 1.00% ALS_200304-20000_GC46

Aort 21,3023 153750 AM Sane Exscasion GE Cven Tampacaiurs Siabilly Hone Prp— )

", -9HSF,
- THRG: - Tamparston 1 Gvem - wen
5 A0EC L 05T
Ap 20, 2003 1305 AM A o Irjecsion Praciien « njecton  Cuta et Pa :

Apri21, 2023 1LR0T AM At [ GC Oven Temperaiure Siablly Manuat Data Entry Tows, Frord BSL, Front FIG: - CsaesPubBl0 e
-Mvw:w- G oL (Ama) o= 100% L hemSusenilaun00_GC-8
500G L ST (B Tima: <= 1.00% ALE_HEHH-INOD_GCE

Aprd 31, 3023 NI AM Ena Eascuten G0 Oven Tomporsturs Stabillty fum Cot £ 1 AN NI
= T850: - Temperature : Ovan - 14 IELEPOL-OMF DFD
100G - L e 05T Wweh

Aprl 1, 2023 113912 AM Staet ‘Esscsbon G Seouling Rum - bjection  Hosa Ape 21, 2023 113548 AM. At bt Injocton Precion «injecion D fles Pk
Towes, Frerd 851 Freet FID: - Towes, Froet S50, Froat FID: - CilisamPabieDocumants'C
Part of System Proparaion - No. G - L (Awal 0s L00% - L
s associaied {Foe. Timak <= 1.00% LS 2304-3000_GC-0

21 20030020
Aork 1, 003 11:3037 MM At Dats O Seoutig foun - njection Dt s P -3EPre1-01TF DD
Towes, Faee 850 Fromt FID:«  CiUseaubiciDacuments’C en
He ocs
s assacioted _MLE_20T104-2000_GCH Mg 21, 223 1HITHIAM Aust Data Iejection Precision - injection  Data fias Path
2031 0130420 Tewss, Frosi 881, Freen FD:-  CHlsaniPubleiDonumentsiC
1438008 _SCO1LFIDIAL OO L jAwal e 200 L hemSuserN0si00_OCE
» el Timal <= 1.00% _ALE_J0.043000_GCH
30 0010020

Apel 20, 2071 113104 A4 Erd. Exnceton O Sooutig Fan - Injection  Foen Coent £ 1 e R
Towes, Frond 858, Fron FID: - ey
Partof Sywam Progavamen - No
ey ssocate i A2, 2023 113500 AM End Exscuton Irjection Procision - ijecien.  Pun Courk s 1

( Towsr, Front 831 Frort FID:
Aped 29, 2023 112107 &M Siant Exeution Mioisa w06 - Front FIC: - None 4 GO - L {Amal 4= 100% - L
Duiscter FID - L (Noise): <= (Rt Timay <= 1.00%
810 pA - L (Drity <= 250
At Agel 1, 207 113804 A Sasn Exsastion Sgalin Nske - Injection  Home
Tower. Frord 3L, Frent FID:-
Detsctor FID - »= 300000
Pagasiii Page7/11
Date: Apil 21, 2023 3:26:38 PM Date: gl 21, 2023 3:26:38 PM
Systom 10: CN11461066 System B CNT1461086
Page 17123 Page 19/23
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Uner Kama: naeosguthal sk Sytarm i CH11481086 User Hame: saemguihalsarak Syatem bk EH11A1008
Hostname: LAPTOR COISKOMY Priat Dalec Ageid H. 2020 3:26:40 P Mastname: LAPTOPCOISHOMY Prit Duste: gl 21, 2023 3:H:40 P
GO _OHK_ENFIIT_ALS Transaction log :
Tiea: Trassaston  Activity Typa of Tramsastion ‘Optisnal nfarmation Tirna Transactan
e Ferfarmes sae
Apel 21, 2023 NI AM. Ausst Dats Hoise and Dol Foarn FID: - Dt s Pt : Agel 21, 2023 1550 AM Ausst
Dusector FID-L Nsisa} o= ClaniPusiciDocumsntels
GIOPA-L(DAE =280 hemSmicaNDMSOD_ 006
e LS FUIOA-I000_GC4
3023 20230420
M-SEDENDE 008 DEID
e
Aol 21, 233 11200 AM. Eng Ergasin oine pof D - Feoed Ik - o Courd 1 g 20, 2023 113600 AM. End
Dusector FID -L Nsheak <=
210 pA - L (Dt <= 250 .
Ao
C— Apel 20, 2023 11:3600 AM Stan (_
Agel 21, 03 1132CT AM. Sinet Enecuion njechon Presion < Injoction heor
Tewes, Front S50, Frost FID:+
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Cevttficate Mumbes

CL-002-66

Page 201 2 Pages

MEASUREMENT RESULTS *

The tip anemometes, Uit Under Calisestion (UUC) was exsrcise ot 10 ms o 5 Y05 m
105 mys was caloutated by @ standand s velocy transducer and abowe 5 m/s 10 30 my's was cakulated by 8 pRot lube with precition differentisl presiure
meter which wat intaliod 40 mm pod 300 mm resprctively sway from wing tunnel norrie, UUC was imitafied ¢ center of the best section. The cabbration was.
‘caetied ot undir both rising and faling #ir velocity in the range of 1 m/s £ 16 mfs at cabbration interval of § mfs. The results of cabbration and sssocated

Vau Temp. wind tunnel Temp. foom [ Ervor uk=2)
Am/s] (5] [1.5] [} (LT sfmfiiad
[ FET) 400 07 03 B8
1034 196 24.00 17 03 016
1051 2406 .00 1] o2 029
4138 400 2400 33 01 o1
459 2400 400 4z a1 (313
so8 400 100 59 -t omn
708 230 00 69 o1 on
BB 2150 w00 &0 a2 o
an 17 2400 a1 L1 03
10,09 2180 2400 a9 a1 o
118 1m0 2400 11 a1 o
121 90 2400 11 an [+
Bn EL] 2000 132 oo o
k] 1398 400 144 a1 o
1526 188 2200 51 a1 0
1632 20 2400 164 a1 08

Remark:

* yelacty of arsdard

" Welowity of U Under Cabbation

PHOTO OF CAUSRATION SET-UP

Remark: The

Calibration ses-up of the cup snemometer cabbratian in the wind tunnel o franates Associster Ca, Lid. The o anemameter shawn My Sl from the
I
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MEASUREMENT RESULTS

The wind direction vensor was cabbrated against standard rotary encoder by compariion mvethod. During calbeation, the messurement was carried cut 2 45"
Intervals In clockwise and counterclockwhe trections after offsst adhtment hat teen made. The flow speed of wind twnne! (vl S mhlnhﬂmmm
whille the sensce i renatnd o ical axia. Tha tisubh:
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0.000 3 [] %
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270,000 o il 3 _\} (2]
315000 s ¥ & 074
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CERTIFICATE OF CALIBRATION

Accredied cakbention foborstory
MRANATEE ASSOCIATES COLLTD, SOAEC 170352007 \ CVED BY .. o
NSC-TISHTE 17025
. i
e Aniocates Co Lt CALBRATION 0367 T \Ui’ “‘
115, 616 i caL
Peichianess 7,71, B, Walthspes, Ranghukya, Air speed measarement laborsiory
Bargink 10600 (Thastand] Cofibrotion services department
Tt §50RERHTY Certificate Numbar
e
W ste: wwrw Srasatee.com i

CERTIFICATE OF CALIBRATION

Page 10l 2 Pages Page 1af 2 Pages
MEASUREMENT ITEM £ Wied Direction Sensor ety - MIASUREMENT ITEM + Cup anemometes i o
AANORAETURES e g The wind dirscton senser was. colypi ogiut The cup onemometer wen cofibrdled opainit
Stonderd  Rotwy Encoder model MANUFACTURER
MODEL/TYPE + Senaor; WS-02F Stowdord welocily prowiducer
Data logger: WS-250L OMO4-E8 -1 o chone tHbeciion of et MODEL/TYPE Sendor: WE-02F ww:mmmmwwm
T Bt Eype wind tunnel with, 800 o Eross et ection Data logger: 200-WS-25L8 e
: i ovee, The WHCL-008 based om IFE 61400-12-1, SERIAL NUMBER + Sernor: WSD-AS191 b
Flta g 562 Wing energy penerotion Sstemy. - Rort IM3: Dotalagger: AS151 Eiffiebype wind tunael,with 900’ cross test
B IR PS043 Power performance measunemenh of eleetriciy ey it section area. The WI-CL-07 haed an IEC 61400
CONTDITION AS-RECEIVED sed fem producing wind turbines, March 2017 was used a5 aidm 12-1, Wind energy peneration ytems - Port 13-
CUSTOMER ALS laboratory group (Thailand ) Coy, Lid. 2 colibvation guideling. CONDITHN Z il 1: Power performance measurersents  of
etk 4 CUSTOMER + LS taboratory prows (Thaand) Co., Ud. electricity producing wind furbines, Merch 2017
KRt Suse Luang. Rasgicok 10250 Thailand. Traceability: 1+ d, e % "
Ths cevtificte provides o trocestelty of The Khet Suan Lusng, Banghok 10250 Thakand.
RECENID DATE 28 Dwe 2022 mesurement 1 fecopaled the notiona! Troceabilty:
MEASUREMENT DATE <06 Jan 2OXY standonds. dnd fo reoliration of the internations’ RECEIVED DATE £ 11 Ang 2023 m«nﬁmmawvo\r The
I55UE DATE 09 lan 2023 system of s {51 through the NIMT (Notional mum-\reummn‘rhem-d
Metrology institute of Tholland] vio Certificote mn:“:m DATE t ;:‘*‘ m’; stondie
VIO TAL COROTIONS: rmber: 0A-0043-27 s 2 Ag 20 system of units {S1] threogh the MIMT (Notional
o Labs oliow 4 Meetrology imditute of Thalled] v Certificate
Tanpi VIO AAR e -;:m-m?dqmm-r _ ENVIRONMINTAL CONDITIONS: e AW-OS2-5T ond MWADOGE-22
reporied uncetanty of meakuremest i v Tollow
Relative Humidy 15502150 KRH " 3 "
amospheric Pressure. 11000 10 by foctor ke, Which for Ty 1330130 € Uncertinty of Meauurement:
icgoien - by Rulathve Hurmidiy $55.04150 WRH The reported uncertainty of mesturement i
#mmwﬁ e plotescn Mmangheric Pressure 1000410 hPa
FLACE OF CALBRATION : ee iranatee Assori ik with the GL coverage foctor k=2, Wikich for a narmal
W“WM, distribution corresponds fo o covernge probatilty
oo - Guidie 1o the expresuion of uncertainty in PLACE OF CALIBRATION + Eiffel-type wind liranaee wh bk .
CALBRATION CONDITION £ Winad banrl cross-4gttion afes’ o o' memurement’ A
Win direction frontal ares’ 1 o' yuisien of Msatacupt
s data - Govde
Oiameter of méunting pine’, . mm CAUBRATION CONDITIONS. + Wind tannel eross-attion arval. T oo ok Ko
Blockige ratio of test object’ 041 | Win direction frontal area” 100 o’
h 4 Dismeter of mounting pipe” E mn
Wockage ratio of test object’ o M
Precondiioning - 24 hours a1 amblent conditior
1 'C (501 7] ba,
Precanditioning = 24 hours at ambient conditioee.
Maasurement Condition age sre (24.1) °C, (44.9) %RH and (1005.44) hda.
TABULATION OF RESULTS:
The table o nest page gve the memored vk
TABULATION OF RESULTS:

Tha table on next page ghe the medgured values.
Calbratedby: |

1 Wr. Sorawit Thisthalad

1 Miss Jntrapnim Lertipmphol

Mr. Parinya Qlﬂ_mfnﬂl
Calbration Deparimant Manager

Catibrated by:

1 0. Soraweit Thachalad
0" [ Misa Sstrapnen Lrtsomiphol
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CERTIFICATE OF CALIBRATION
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CERTIFICATE OF CALIBRATION

Page § of 1 Pages.
Page 1o 2 Pages
MEASUREMENT ITEM + Cup mhemometer c":'ﬂrmm
MEASUREMENT ITEM +Wind Direction Serce Calfbration procedure: MANUFACTURER  Havalyes ap nemameter wos cabbviieg
MANUFACTURER + Movahymx The wind direction seaar was colbrmivd sgoint MODEL/TYPE Senior: WS-02FA Stancord air velocly ronsducer mdel 845582
MODEL/TYPE - Sensor: WS-OIF Standard  Rotery  Encder model Data logger: 110-WS-250L-0 and pitat mmmmwm
Dty MADS-P3-5-L0 in an close test-section of Effel SERIAL NUMBER + Servia: WSD-ASTT teitmeetion of
logger: 200-WS-25L8 : ki 3
3 type wind tunel with 900 cm” exgas test Bection Data logger: ASS77 Eifirt-type wind tuncetywith SO0, cross test
SERIAL NUMBIR + Sensor: WSD-AB191 e The WhLEL 0w iy ~prpng L section area. The WI-CL-DOF baved on IEC 61400-
Data asia o, 1D NUMBER | RYG_F50647
fogger: S Wind encrgy gencration Spstoms,— Part 12 . 12.1, Wind energy n spitems = Port 17
1D NUMBER +RYG_FSORIE it pridboind CONDITION AS-RECEIVID  New ftem gy , e
CONDITION AS-RECEVED < Used item producing wind turbines, Morch 2017 wes ped @ DETOMEE ¢ AL Ishoratory growp (Thatand) Co. Lat. electricity producing wind furbines, March 2017
CUSTOMER : ALS laboeatery group (Thallsnd) Co, Ltd. eotibration
" N - et Suan Luae, Banghok 10250 Thatlnd. N
Khet Suan Lisang, Bangkok 10250 Thadand.
This certificate pravides o troceabilty of The RECEVED DATE 16 Jun 2023 mmxmummqu
RECEVED DATE £11 A 2023 e mationct MEASUREMENT DATE 120)un 2023 vn, ~ el ik
MEASUREMENT DATE 18 Aug 2023 y tovigeplmey s i itandand, ced ta realizotion of the infernational
15SUE DATE 21 Aug 2010 ‘systen of umits {5I) through the NIMT (National spsterm of units (5] through the NIMTT (Notions!
e et ENVIRONMENTAL CONDITIONS: e e e nge
‘,. i Uncertinty of Measurement: Temparatura 110t © Uncertminty of Measurement:
Temperature 70230 c - . P Pelstive Huridity 15502150 whH The reported uncertainty of measurement i
Rakatied Humidcy 1MORING b by Mmeaghesic Pressure 1010410 Wy e o the stawdard uncertiinty multiped by @
Atmoapheric Pressure 110104 10 P2 foctor k=2, Which for @ coverage factor k=2, Which for o normal )
e PLACE OF CAUBRATION Bl oo Asiodatis Co., Lad, iemately 958, The g 4
PLACE OF CALIDRATION + Eifel-type wind iates Co, Led, n g, Vs s been determined in oxcondance with the GLIM
4 “Fvaiuution of measurement L Tms\fmmn.(
I , ot Goldetothe axprenica of wacertolety fn CALIBRATION CONDITIONS.  Wind tunrel Eross- seftion areal Mo e (VR Oultelotinpiesonofuncwiolny iy
CALIBRATION CONDITION Inmﬁn-n-m‘u::‘:- 00 o' mesm Vi direction roaral 8" W0 oy | essseement
wh&-c:'!"‘?ﬂ' e Y z mumw‘ B s
Dbaowtar: mmd e Lo i mmuwaﬂm am [
Preconditioning + 24 hours at ambient conditions.
Freconditioning 2 hours at gnblen conditions. B Mesurement Condition Tha Serage vales during measurement e [14.4] °C, (45.6) KA and (1010.2) hPa.
Measuremant Condition +The average ;
TABULATION OF RESUATS: . e . ;
: aluss. .
The tabie on next page ghee the measured walies. /- - — —
¥ 1 -
B . & pAr. Sarawit Thachalad N AC hm Parinya Bouncharoen
. Sarawt Thithalad o
] Wi petrapoen Lertgmphot ITRAMSTHE ASEEIATTS A0, LT - MMM"MW e
), - ERAN, mawr«
b mmdumm
N e of the wind vennel T m———
' o iy s es
“rate "l
THIS CERTIFICATE OF C NOT BE IN FULL
THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL IN WRITING FROM THE LABCRATORY
IN WRITING FROM THE LABORATORY
Certaficate Number Certificate Number
CWD-008-66 [
Page 1 ol 2 Pages. Page 2 of 2 Pages:
MEASUREMENT RESULTS * MEASUREMENT RESULTS®
The wind direction semsor was calibrated against standued . During calibration, th was carried out at 45" the s . i PrTe

imbervals in clockwine and counterclockwise Wmmmmmmm The fiow speed of wind tunael {usually 5 m/i) is kept constant
whie the semar is rotated around its vertical ash.

Air speed L™ L Error u
- Degree ') Degree 1) Degree ) =~ bt
A5.000 42
90,000 87
135,000 133
i 150,000 152
125000 e
70000 s
315,000 o
360000 359
Remark:
* Dareesien of standard
* Eurectien o Uit Under Calibration

to 5 m/s was caktulated by a standard umnrmwmsmmmn\hmammn-ﬂu tube with precision differential pressure
meter which was ivdtalied 40 mm and 300 mm respectively away from wind tunne: mazdle, U was imtalled at center of the test section. The calibration was
cartied out under both rising and falling air velocity in the range of 1 ms to 16 mys at calbration interval of 1 m/s. The revults of calfbration and associated
Fmeaturement uncertainties are reported in the table below.

Vs Ternp. wind tunnel Temnp. room Vo Errar
—lm o] ] LLL] Amfs)
1024 2450 2435 [E] a1
2026 a8 435 19 Q1
3.007 2440 435 10 an
4123 2426 435 40 a1
502 2406 435 50 an 4
601 2418 Mas [ [
7.06 2406 M35 10 ao
816 24.40 238 82 oo
a.10 2400 2435 21 a9
10.08 2400 F 101 an
1113 nn M35 1nz an
12.13 410 2035 121 an
118 1190 M3 ny i an
1428 M4.00 435 RUE] I a0
1523 2150 2435 52, L)
1630 1348 435 “16.3 0.0
&

Remark: X

. 5 . )

" ety o skt Under Calfbeation %

PHOTO OF CALBRATION SET-UW

Calibration set-up of the cup ssemamater xnwummummﬁmmtn Led. The cap anemometer shown may differ from the
calibrated one. Remark: The proportion of the set- up & not trug ta scale Soe b

- uur
mumm




J

NAC

J 63/14-15,67/35-36, Sol Pelchkasem?,7/1, Pelchhasom Rd,

‘Wallhapra, Banghohyal, Barghok 10600 Thailand. —
T

Tel: {64) D2-B4BOBI12013 Fax: (64) 02-B480860 www firanales.com

CALIBRATION 3341
Accredited crhBration
NRANATEE ASSOCIATES COLLTED, 1SO/MC 170252017
NSC-TISHTIS 17025 BT o ~ A s —
P —— CALIERATION 0367 SRTIF CALIBRATION
AA-15, 61050
Petchiusem 7,71, Rt Warthaps, Ranghokis, i speed me rurement abotrtary
::“ﬂ]wl;';'lﬂdl Colibation services department. Page 1of 2
Mol GAB0FIFMAY Certificate Numbes
Emaic prac-CabivationBiranates com Equipment Name: Data Logger with Temperature sensor
ek ste: www raraben.com 000366 Manufacturer: Novalynx
Moded: 110-WS-250L-D
CERTIFICATE OF CALIBRATION Serial No.: AS977
1D No: RYG_FS0647
Page L of 2 Pages
MEASUREMENT ITEM = Wind Direction Seraor Calibration procedure: b Customer Recelved datec 16 Jun 2023
MANUFACTURER - Mowahynx The wind diection semsor was calibnafed spaint Name: ALS laboratery group (Thalland) Ce., Ltd. Callbration date: 20 Jun 2023
MODELTYPE - Sensor: WS-00FA Stondord Rotory  Encoder, modeh 3 Address: 104 Phatthanakan 40, Phatthanakan Rd., Issue date: 22 Jun 2023
Data logger: 110-WS-2504-0 DNDA-F3.5-L00n on close of Tiffel- Khwaeng Suan Luang, Khet Suan Luang, Banghok
SERAL NUMBER Sensor; WSD-ASQT? e wid tunnel w00 e exots 1S cion 10250 Thailand.
Dita logger- ASS77
1D NUMEER = RYG_FS06a7
CONDITION AS-RECEIVED  Mw ftem
CUSTOMEN £ inborstarygeoop {Ewilined oo, Lt Refarence Used During Calibration Calibration Condition
1.Standard Temperature Probe Model: 5TS-100 ASCO, Temperature: (23+3)°C
AL T A T Serial No.: G6TEE2-00, Due date: 28 Mar 2024 Retative Humidity: (55415)%
RECEIVED DATE 16 Jun 2023 measurement 2.Digital Temperature indicator Model: DTI-1000-A MK
MEASUREMENT DATE i i, an tarealoation oftheInternstionst I, Serial No.: 671407-00591 Due date: 22 July 2023
ISSUE DATE 20 Jun 2023 systern of anits (51] through the MIMT (Nations!
Metralogy Institute of Thailend] via Centificate
ENVIRONMENTAL CONDITIONS: Mimier: DA-0043-22
are u follow: . Calibration Procedure Traceability
Temperature. 13030 € W“m';* . The temperature calibration was done by In-House The results are le to the
Relative Humidity 25508150 WEH ¥ " calipration  method as WI-CL-001 according to international system of units (SI) through Mational
Atmospheric Pressure 10102 10 hPa cenveronge foctor k=3, Which for o normal comparison method with standard digital temperature Institute of Metrology Thailznd (NIMT) Certificate
probabilty indicator  and  standard temperature  probe.  The number: TT-0038-23, Certificate number: ER-D092-
PLACE OF CALIBRATION iffek-type liraratse ud poly rivains temperature scale use was based on [T5-90, 22
‘Evolwation of memvement
dota - Guide to the expression af uncertuinty ks
CALINRATION CONDITION 00 om'  mewsrement’
119 em’ Noted: The certificate is valid only to the item calibrated on date and place of calibration.
mm
o H
Precanditioning
Measerement Condition 128.11°C, (5000 %AH and [1007.9) hPa.
TABULATION OF RESULTS: %
Calioested - Calibrated by ] Approved { 7/
517 Su::(w [ Mr. Sorawit Thachalad Mr. Parinya Booncharoen
o mnmmur&omnm NKC Cablbeation Department Manager & Miss Jittraporn Lertsomphol N‘KC Calibration Department Manager
] Miss Ruangrumpai Phoommit
ABOCIATISCC, e ASSTICIATES €O,
: \ ares of the wind tunsel
¥ mater o mosriog pipe
A Pt
THIS CERTIFICATE MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS
BEEN OBTAINED IN WHITING FROM THE LABORATORY.
THIS CERTIFICATE OF € MAY NOT XCEFT IM FULL LINLESS REPROCUCTION HAS
IN'WRITING FROM THE LABORATORY
] &3/ 4-15,67/35-36, Soi Pelchhasem7,7/1, Petchkasem Rd, T
B k 10600 Thaitand. L7,
. <.
— ; NAC .., Tel: (66) D2-B4BOBI2#13 Fax: (66] 02-8680860 wwwjiranatee.com it
Page 2002 Pagws Certificate No. : CT-023-66
- Poge2of 2
MEASUREMENT RESLLTS *

The wind direction semsor was calibrated against standard Duting calibration,
Intervals in clackwise and xmmmmmmmmmmhm¢m1m 1ml{5ﬂfllhww
wiie the sensce is rotated around its vertical axis. The

rotary encoder

carried out a2 45"

Air speed 0w D Error o
= Begren ") egree 7] Degree 7} i L
0.000 o 0
45,000 ] 3
S0.000 87 3
&0 135.000 1m 3 10
180.000 150 [ % 18
25000 m * \ 10
270001 m k) 10
315.000 TS - 10
p——— @i")
i o P
| Derection of L Usder Calibration

Result of Callbration:- 1 Without Adjustment [ With Adjustment

Calibration Range: 20-40°C
Funetion:
This WS with Modek: HMPS0 S/N: V1920212,
Dimension : Diameter 12 mm. Length 80 mm.
Immersien Standard we
Depth Reading Reading Error
(mmj} e (-] (R~ (5]
70 20,057 20.0 01 0.099
70 25.052 250 0.1 0.089
70 30,045 29.9 02 0.14
70 35,039 348 02 0.099
70 40,034 39.7 0.3 0.089

UUCH* : Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor ke2
providing o leved of confidence of approximately 95%.

* End of Cortificate %

-




63/14-15,67/35-36, Sol F 7,7/1, Pelchk Rd,
‘Walthapra, BanghokyaiBanghok 10600 Thailand.
Tel: (66) 02-8680B12813 Fax: (66) 02-8680860 wwwjiranatee.com

ATION

Calibration Mo, 1 RH-D6062023
Page 1 of 1 Pages

Measurement lbem : Relative humidity with data Iogger

Marnufscturer : Novalynx

ModelType : 110-WS-260L-D

Serial Number : ABRTT

0 Mo : RYO_PS0047

Customer : ALS laborstory group (Thadland, Co., Lid,

¢ 104 Phatthanakan 40, Phalihasakan Rd, Khwaeng Suan Luang, Khel Suan Luang, Banghok
10250 Thailand.

Environmental Condition:
The measuremenl was corfied oul in an ambient temperslure of (25:3)°C, and relative hemidily of (501 5/%.

Measurement Method:
Unil Under Calibration [UUC) wes ealibraled by comparizon melhod with slanderd chilled misror hygrometer modet 1840-
3 in the humidily generator chamber lo delermine the esrors.

Traceability;
Thin instrument was calibraled using standard equipment whose sccuracy fn fraceabilfty through National institute of
and gy o the syslem of units (50 via MCS Calitvation, Inc. Cerlificate number: 20926-

600, Due date: Sep 26, 2024,

Measurement Date
lssued Date

t Jun 20, 2023
@ Jun 22, 2023

Mensurement Feoulte:

This equipment wos connecled with Indoor sir quality probe and Displayed (UF) on display, Model: HMPAO, Serial num-
ber: V1920212,

Calibration was performed in the range of 20%AH lo BO%AH

The results of are reporied in fable below.
Datermined SIANHSTE pussng [T S Erroe Uncertainity
(HAH) (%AH) [HAH) RAH) #W%AH)
20 2007 206 0.4 0.52
50 s022 49.1 1.1 051
a0 a0.za 792 1.1 051
Petformed by Appraved
Mr. Sorwit Thachlsd Mr. Parifiys Boonchatoen,
B miss Jute L Catibration Depastment Manager

[ iss Fusngrumpal Phoommit

THIS CALIBRATION REPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PEAMISSION FOR REFRODUCTION HAS
BEEN DBTAINED IN WRITING FROM THE LABORATORY,

W,
SN
Ec\._/i\-/ gf
NM Aceredited colibation laboratory '1«,//'_“;\‘\\‘\“
S T = s 5 “, L
JIRANATEE ASSOCIATES COLLTD. (SO0 17025:2017 el
Fearates dnocubes Go. L3 MG e NSC-TISI - TIS 17025
BIA-IS, 673536 CAUBRATION 0367 CALIBRATION 0367
Peichhaes 7,771, Rl Watthapra, Banghokys.
:ﬂin:nﬂull: Pressure measurement loboratory
b MMM“ Calitargtion servces department.
E-mad. jrac-cabbration @y arates com
Wel s www jransles com
Certificate Mo, : CP-D0T-66 Page 2 of 2 Pages
MEASLIREMENT RESULTS. + 0 Without 0 with
CALIBRATION IN THE RANGE OF +950 mbar to 1050 mbar
The results of calibration and iated are the table below.
STO uuc* Error

{mbar) (mbsar) [mbar)

“850.01 5508 (5

970.09 970.7 06 A

990.07 5904 04 i

101007 1010.2 01

1030.10 1030.0 a1y y 035

1050.08 1498 rod & 051

Mote: UUC* Unit Uinder Calibration

+ T convart the result in repart unit to Pa should be multiphy by 100

NAC

Accredited calitvation laboratory calibvaton .,
NRANATEE ASSOCIATES COLLTD. ISOAEC 17025:2017 HRANATEE ASSOCIATES COLLTD, ISO/EC 170:5:2017 } f
WSC-TISITIS 17025 NSC - TI51 - TIS 17025 NSC-TISLTIS 17025 18/4
Ianates Asosistes Co_Ltd - =
M1, 1006 CALIBRATION 0367 CALIBRATION 0367 Franates Auiociates O 28 CALBRATION 0357 TCALEUTE :.H
Ptchianem 7.7/1 Rd. Watthaora, Bargholys. Wﬂ—:}.:’;:;-:nm“ " P i
syl Pressure megsurement iaboratory i i b " ol spred smermmmant Mnrotery:
[T ORI Sorsiors Samcrpment. bt
e T
Wt vt www fransten. com L0066
Page 1of 1 Pages
Certificate No. - CP-0U7-66 Page 10f 2 Pages
MEASUREMENT ITEM + G anarmsmeter
MEASUREMENT ITEM : Digital baromater ::*"’““m et MANUFACTURER: + Nowatynx
MANUFACTURER Naabynx e “"";‘:‘F‘ Brotion wes dooclirle MODEL/TYPE = Sensor: WS-02E
MODEL/TYPE  Sensar: 110-WS-156P ouse colbeotion method oICRERT Ry, Data ogger: 110-WS- 168
Data logger: 110-W5-250L-0 2 r Ry H_._r SERIAL NUMBER  Sensor; -
SERIAL NUMBER : Sensor: BP-ASS77 Preay clmtey Sl o DERGf
Data bogger: ASS77 % B NUMBER
: Troceability: § CONDITION AS-RECEVED
1D NUMBER : RYG_F50647 :
The measurement results ore troceable to CUSTOMER
CONDITION AS-RECEIVED Hew item :
3 " the international system gf units (SI) through
CUSTOMER + ALS laboratory group (Thailand) Co,, Lid, sy
104 Phatthanakan 40, Phatthanakan Rd, Hhe i ! Mgieogy st of
4 Thiland] Wo Certificate number: MP.0205-22
Khwaeng Suan Luang, Khet Suan Luang, onre
Bangkok 10250 Thailand. RECEIVED - Mww‘:*m
“ond to realiration rrnational
RECEIVED DATE +16Jun 2023 bl maw‘srsu:‘;mmmmfm
MEASUREMENT DATE +20 Jun 2023 Institute of Thailand) wa Certificute
ISSUE DATE 20 J:: 2023 VIS NINL oo Thor ber: MW-0052-21 and MW-0066-22
s inthy ¥
Temperatura Uncertainty ef Measurement:
Relative Humidity The reparted uncertainty of measurement bs
Amespheric Pressure ey
CONDITION OF THIS RESULT OF CALIBRATION: coverage ficte kod, Which for o raemol
1, Reference Standard Instrument: 4
Instrument Model serial Moy Carificate No, Due Date PLACE OF CAUIBAATION of eppeusivately 95X. Th siancerd uncertainty
Absolute Pressure Transducer CPG2500 41001268 MP0205-22 02 Dec 2023 “Evakation of meosurement
1. Calibration eff 3 4 S0 -t ot - Guide to the expression of woertainty in
! & h meaiaement’
2. The UUIC® was installed in vertical refererice standard and center of UUC® was used a5 the reference level Win diection 00 e B
3. Calibration conditions: ; 4 - mm
4. Candition + B Normal Eibnoimal test o M
Pressure transmitting medium. e ‘-
l20°C, 1 bar) : 119 kg/m’ ) ¥,
g e Maasusement Condition [ "€ (5221 Kbt 1014.5 oo
Pt il1016410) pbar \ &)
5. The certificate is valid anly to the s d on date and place of cality TABULATION OF RESULTS:
. . M
- X Calibrated by: ;g
51 b, Sar Mr. Parinya Boorcharoen
O s ithragem, Calibration Degastment Manager
Calibrated by 8 L]
1 M. Sgrawit Thachatad «C . Parinya
O Migs St Lertsomphol RANATE ASSWc1aTRS £, Calibration Department Manager i i
—_
* Diaraler of mousting pive
*ratie i
“THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL TION HAS BEEN DBTAINED
1N WRITING *ROM THE LABDRATORY THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IH FULL UNLESS TION

IN WRITING FROM THE LABORATORY
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MEASUREMENT RESULTS

The Unk mrcive at 10 mM for § . The standiard alr velocity 0.5 m/'s
nsm\hmmmew a M&enhm'ﬂlm aumsw&wmmh-nmh a pitot tube with preciven differential pressure

afied 40 mm and 300 UUC was installed at conter of the test tection, The calibeation was
mdmmm-hh:nmmu*mnnwdlmwmr\hnu&mmdln\k thﬂuumxmn

2
Was' Temp, wind tunnal Temp. rocen Vo Error
— ) ra ra imfs) imis]
0.981 7356 2345 [T a1
2080 nan .45 15 ar
2040 7150 2145 25 a1 17
4129 150 2345 13 a3 020
500 2150 2345 az 2 017
597 1354 2345 57 ® \ 047
706 242 2345 [T 018
B1E 2350 23,45 78 018
210 num 2345 s -, 018
1010 2340 2345 97 (3]
11 0 .45 108 0 a0
1243 nmn 45 118 04 00
a0 010 nas 129 03 030
135 2336 745 o4 an
1524 e 145 04 o
1630 2340 148 05 012
e PAN
g
*Veloity of standard
 Welntity of Unit Under Calbration

Calibraticn setup of the cup anememeter calibration in the wind tunnsd of Jinates Asscciates Co., L. The cup snemometer shown may difter fram the
calibeated one, Remark: The proportion of the set- up is not true to scale due 1o Imaging geometry.

*+%6nd of Certiicate of Calibration*** |

Page 1 of 2 Pages

MIASUREMENT RESULTS *

Tha wind dirction sensor win calibrated againat standard rotary ancoder by com parison mathod. During calfration, the meaur
counterciockwise

irtervals In dockwise and directions after offuet

rement was carried out at 457

hat besn made, The flow speed of wind turnal jusually 5 mjt) is kept costant

while the senser |s rotated around Its verticsl axts. The resuits of calibration and ssocisted measurement wncertainties ate reported in the table below,

Air speed [ L Error u
mis Degree () Degree () Degres ) L]
0.000 0 [ 0
45,000 43 -3
90,000 # 2
i 135,000 134 4 (30
180.000 177 3 [0
225,000 29 L] \ ose
z amn 3 068
315.000 nr 2 B 074
* Beession of stasdard )
* Direcsion of Uit Under Cablbration \

***End of, e

S
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Q

SPROVED BY "Qi/

NMREANATEE ASSOCIATES COLLTD, BOALC 170252007 HRANATEE ASSOCIATES CO,LTD. SO 170280017 1 ! I|l
pacTshS e WSCTISITIS 37025 2125
frwmates Asociates Co.And LA CALBRATION 0367 | NE 3K -
vy - earanee !::}nl‘n:: Coind .
Fetchicagem 7,11, M. Watinspea, Sanghaiersl, Air speed messurement laboratory brbricon T /i speddd nnsocsment Inhorotry
Te Ay A doVow S aghok 08 T Cobbration services depanment
[repr—— Corticala Number: Th Certificaty Nambar
Mabie: U685 1
ac: anatee (om
Pl cuomss e et o e
Page 11 2 Pages Page 1 0f 2 Pages
MEASUREMENT [TEM £ Wind Dirwesion Seniar . Calibvation procedure:
MEASUREMENT ITEM Cup anemometer
; MANUFACTURLR B i M“mﬂw!mwl
MODELTYPE = Senpor: Wi-0UE MODELTYPL + Sersor WS-02F Standord o wedCTy transducer mpdel §455:12
Dasa logger: 110-WS-16N Deta kagger: 110 WS250L.0 and pitoe tube with precision d
SERIAL NUMBER +Sensar: - sl meter model: DPAZSE0 in on clase teibaaetion of
Data logger: 1155 MunDEn 5 i Eifel-type wind tunnel, witk 500'gm cross test
[P — ’ i ::W il section erea. The Wi-C1-007 based on € 61400-
o UMBER £, PSOSAR 121, Wind energy genestion gfems = Part 13-
CONDITION AS-RECEIVED :rm _— CONDNTION AS-RECEIVED + Used e 1 Power pedformance  mecwrements of
CUSTOMER -wmvﬂ‘:[‘m'f CUSTOMER = ALS laboratory group (Thaltand] Co., Lsd. electricity produring wipd turbines, March 2017
Khat Suan Luang, Bangkok 10250 Thadand. Kht Susn Luang, Bangkok 10250 Thakand, v
Troceaitity;
RECEIVED DATE 216 Jam 2003 Ao iides o troced
MEASUREMENT DATE £19 i 2023 RECENED DATE i mwmmm;“mmm
ISSUE DATE 219 Jam 2023 MEASUREMENT DATE 1300l 2023 seandanes, end to reailzation af the international
ISSUE DATE 1 ul 2023 system of omits {S) through bhe NIMT {National
ENVIRONMENTAL CONDITIONS: Mrtroogy inatitute cff Thafnd] via Certiicane
ENVIRONMENTAL CONDATIONS: pember: MW.0052-21 ond MW-0086-22
Temperature a Sol
Rlative Humidity Temperature (30230 T Uncertoirty of Measurement:
Atmospheric Pressare Hntative Humidity 15504150 WRH The regerted of measurement s
Atmoipheic Pressure L1010 £ 10 ha based o the standond bra
coverage foctor k=2, Which for o narmal
& o e r cocreipovdi to @ coverage probabiiny
Hunkiotian if theamrement PLACE OF CALIBRATION + Eiffe-type wind turel of liranatee Associates Co., Lid
b m-mn:memamwm 4 “Traiuation of megiurement
CALIBRATION CONDITION megzirEmEn con o ._?_""l o - ot - Gk 2 the expressian of uncerteinty n
Win deection frontal afea”
pipe’
Precondiioning
Misasaremant Candition Fri sy
Massurement Condition.
TASULATION OF RESULTS:
mnﬂ-ummm TABULATION OF RESULTS:
- Th table I B
“_.(‘_F-
saur semul . Booncharos Gitbrated by o = J
1t i 1. Calibration Degartment Manages 70, Sorawit Thachalad * e NAC
2 M Sntragen Lirtsoniphol
\ [ . FRANKTIE AFTCLTIS 00 LT
7 o m-— ofthe wind turnel.
3 of meurting plpe.  bcameter o maunting sipe
gt *natio 10!
s gatbidee bt o e Aion ATE OF NOT BE REPRODUCED EXCEPT INFULL BEEN OBTAINED

IN WRITING FROM THE LABORATORY




Certificate Numbes

Page 20 2 Pages

MEASUREMENT RESULTS *

The cup anemometer, Unit Uinder Calibration {LIUC] was exercise at 10 mys for 5 minutes. prior to calibration being performed. The standard sir velocity 0.5 m/s

to 5 mys was caloulated by a standard air velocity transducer and sbove S mfs to 30 m/s was cakculsted by 8 piot tube with preciion differential pressure

meter which was instalied 40 mm and X0 mm rewpectively sway from wind tunnel nogzle, UUC was installed st conter of the trst section. The calibration win

caried out under both rising and taling air velocity in the range of 1 mys to 16 m/s at calibration interval of 1 my/s. The results of calibration and aswociated
table below. h

= Temp. wind tunnel Temg. room [ Errar
BT 7 i)

1023 08 23.90 3 o3
2.0 2400 2390 18 a2
3021 n7m 2390 28 a2
4148 2382 150 15 a2
5.00 0 2390 48 a2z
559 2368 o0 58 ar
70 2350 190 &3 a2
[ 2360 150 78 4y
508 2350 15 a8 g3
10,06 nm 1.0 98 B
113 2150 115 103 02
121 2178 1% 120 01
FER LY 2350 %0 129 03
U 2366 130 Wo 02
1518 350 1350 0 02
1626 2358 23.90 160 03

Pomark:

* ety of standard.

" Welociy of Unit Usder Cabbration

PHOTO OF CALIBRATION SET-UP

calbrybed oma. Remark. T proportion of the et 15 1 10L&

RANATER ASCIATES C0.LTH

Page 2 of 2 Pages

MEASUREMENT RESULTS *

The wind direction sendor wis calibrated against standard wan carried out at 45°
mwl;lnmamxmmwmmmmh aeen made. mmmu-ﬂw[msmunum
while the sensor nd ts vertical axis.

Al speed Y
mfs Degree [7)

* pinection ol Unit Uinder Calbrasion

RANATIR ASECIAES 00,LTD

C Accredited criibrotion leboratory
JNRANATEE ASSOCIATES COLLTD, ISOEC 17025:3017
NSC-TTS-TIS 17025
Iearanee Ansocistes Co Lid CALBRATION 6367
15 61736
771, Rt Watshagea, Banghokyal Aie speed messurement loboratory
Raeghok 3050 Thadnd) Calibation services deportment.
D wopsmn2 Centificate Numiber
T )
Lmal. prac-caibration Bjuanatee tom
Wb st wara feanates c2m CWD-002-66

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages
MEASUREMENT ITEM Wind Direction Sensar Calibeotion procedure:
MANUEACTURER < Hovalyns kaan‘dnm’.\mumn( wat cobbvmied ogoinst
MODEL/TYPE - Sensoe WSO2F tondord Aiocary Encoder. modek;  AXAO0STS:
Data logger: 110 WS-250LD m?};wxnu-mmmﬂnnfm*
WSDASEIE fype wind tunnel with 900 e’ Ergss 165 fection
FEMAL YRR +Sngos area. The WI-CL-008 bised on (€. 61400-12-1,
Data logger: ASBLE. Wind emergy generation fgtema,— Part 13-
O NUMEER = FfG_FSOS45 Pawer performance. measuremesits of electricity
CONDITION AS-RECEIVED < Vet e producing wind turbines, March 2017 was used a3
CUSTOMER 2 ALS laboratony groun (Thailand) Co., Led. 2 cabibeation guidelne
104
Koet Sian Liang, Banghok 10350 Thaiand. Trmcesbilty:
This certificate pravides o troceabiity of The
RECEIVED DATE 11000l 2003 measurement o fecognired the national
MEASUREMENT DATE 121 jul 2028 stiwglarts, and 1o reakiation of the isternstianal
ISSUE DATE 121 bl 7023 systentof units (51) through the NIMT (National
Metroiogy rnstitute of Thoilasd) via Certificate
ENVIRONMENTAL COMDHTIONS: nllmber: 0A-0043-22
- . Uncertainty of Meassrement:
Temperature 1730830 © 4
Relstie Humiity 15501150 P The Sa/iud incorlilotyof ioxiinenent ;
Atmospheric Pressure 110104 10 hPa coverage foctor k=2, Which flor @ normal
A i g probabilty
PLACE OF CAUBRATION + Efffel-type wing Tusnel of Ji ¥ L o A e ar
“Fveltion of measurement
data - Gulde o the expression of uncerfainty in
CALBAATION CONDITION + Wind temnel cross-sgction ares’ 500 om' megsurement”
‘Win direction frontal anea® 129 om®
mnum‘wc' - nm
Blockigeratio of test object’ [XTE R ]
Preconditicning
Measurement Condition | BY°C, (46.9) %RH and {1012.4] hPa.
TABULATION OF RESULTS: Qﬁvf’/h
Calibrated by: Approved signatoey:
8 Mr. Sorwwit Thikhatad M. Farinys Booscherom
1 Miiss Jttrapsim Lertigmphal Calibration Department Manager
.
m-a-uummw
‘of mounting Epe
i Vi
THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED ENCEPT IN FULL UNLESS TION HA OBTAINED

IN WRITING FROM THE LABORATORY

J 43/14-15,67/35-36, Soi Pelchhasem?,7/1, Pelchkasem Rd, A
: Wallhapra, Banghohyai, Bangkok 10600 Thailand. ey
NAC Tol: (66) 02-B6B0B12013 Fax: (66 02 o com

CERTIFICATE

Centificate Mo, 1 COT-038-66

Page1of 2
Equipment Name: Data Logger with Temperature sensor
Manufacturer: Novakynx
Model: 110-WS-250L-D
Serlal No.: ASS16
ID No.: RYG_FS0545
Customer Recelved date: 11 Jul 2023
Name: ALS laboratory group (Thaitand] Co., Llﬂ. Calibration date: 21 Jul 2023
Address: 104 40, F date: 21 Jul 2023
Khwaeng Suan Luang, Khet Suan Luang, aangﬁnk
10250 Thailand,
Reference Used During Calibration Callbration Condition
1.5tandard Temperature Probe Model; $75-100 AS00, Temperature: (2313)°C
Serjal No.: 66768209, Due date: 28 Mar 2024 Relative Humidity: (55215/%
2.Digital Temperature Indicator Model: DTI-1000-A MK
Il, Serial No.: 671407-00591 Due date: 22 July 2023
Calibration Procedure Traceability
The temparature calibration was done by In-House The results are 1o the

calibration method as WICL-001 according to
comparisen method with standard digital temperature Institute of Metrology Thailand (NIMT) Certificate
indicator and standard temperature probe. The number: TT-0038-23, Centificate number: ER-0092-
temperature scale use was based on IT5-90. 22

imernational system of units (SI) through National

Noted: The certificate is valid only to the flem calibrated on date and place of calibration.

e

Mr. Parinya Booncharoen
Calibration Department Manager

Calibrated by

[ Mr. Sorawit Thachalad

# Miss Jitrapom Lertsomphol
] Miss Ruangrumpal Phoommit

THIS CEATIFICATE MAY NOT BE AEPROCEDUCED EXCEPT IM FULL UNLESS PERMISSION FOR REPRODUCTION HAS
BEEN OBTAINED IN WRITING FROM THE LABORATOHY,




=

J 63/14-1567/35-36, Soi Palchkasem?,7/1, Pelchhasem Fd,
i R " A A kok 10400 Thaiand, m £
NAC. Tel: (66) D2-B6B0812#13 Fax: (66) 02-8680840 wwwjiranales.com EARATION

Certificate No. : COT-038-66
Pago 20f 2
Resultof Callbration:: B Without Adjustment [ With Adjustment
Callbration Range: 20-40°C

Eungtion:
This with Model: HMPBO S/N: T2320595.

Dimension : Diameter 12 mm. Length 80 mm.

Immersion Standard LG

Depth Reading Reading Error

{mm} (+] e [N+ (-]
] 20,060 19.6 05 0.009
70 25.055 246 04 0.14
70 30.050 20.7 04 0.099
70 35.043 345 05 0.099
70 40,036 395 05 0.099

UUC* : Unit Under Calibration
The reparted expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2
providing a bevel of confidence of approximately 93%.

% End of Certificate %

NAC

IRANATESS ASCLTYS €0, LTR

A2TISTR

n

TR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-67/0292

MTC No. EEL. BP. 830267

CALIBRATION CERTIFICATE

Submitted by + ALS Laboratory Group { Thailand) Co, Ltd..

Address + 104 Phatthanakan 40, Phatthanakan Rel, Khwaeng Phatthanakan, Khet Suan Luang, Bangkok, 10250
Ci at = ical and i dards 1 , Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, kan 10280,
Instrument Calibrated : Ambient Environment
Diescription - Sound Calibrator Temperature :{23+3)°C
Manufacihurer 2 Rion Relative Humidity : (50 + 15) %
Model :NC-74 Ambient Pressure (101,325 2 1.500) kPa
Serial No. 1 34178121 (ID:RYG_FS0213)

Standards used : |, Digital Function Synthesizer NF Electron ¢ DF-193A S/N 122037,
2. Measuring Amplifier Bruel&Kjacr 2636 S/N 1537484,

1P o

TPA-303A 5/N O

4, Digital Multimeter Agilent 34401A S/N MY44005560. b

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001. ? Al )5

6, Audio Analyzer Keithley 2015-P S/N41C6495, i

7. Condenser Microphone B&K 4180 S/N Z89871.
Calibration Procedure: CP-102-04 based on 1EC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insert voltage technique,

Al anintained ot

_ _Madom
F 2214, l. , \—@ ¥

scal and E1 < "

This i has been calil against

Laboratory (EEL), which are traceable to the International Systers of Units through the National Institute of

Metrology (Thailand).

The infermation on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.
Date of Receipt : 19 Feb, 2024

Date of Calibration + 28 Feb, 2024

Th resiAts rrlate ony to e items testedicalanated of value svusgned
Achaurtising the ReporCenificate and publicty of thir results sxcept in full ane prohisted unless witten parmilsson i cbtained from tha govemer of TISTR.

FMBLMTC.002 Rev S
Office.

Sanghoic 10900, Thatand
Tel (661 0 2579 1121-30 et 5219, 5225, 5117

Head Office Office/Laboratory

35 Mu 3 Tambon Khiong Ha, Amphoe Khiong Lusng, 868 Mu 2 Tamban Bangpocma, Amphoe Muang Sameitpvsian, 196 Prahonyothin fcad, Ladyao, Chatuchak,
Changwat Pathurmthans 12120, Thatand Changveat Sarmutprakan 10280, Thailand

Tel. (661 0 2577 9036 Tel (56) 0 2323 1672-80 ext. 115, 116

Fax (560 2577 9009 (6] 05 3217 9440

E-mad : mic@tistronth Wekrilte : www.tistrorth

(65 08 1889 s827

63/14-156,67/35-36, Sol F 7.7/, F Rd,
Walthapra, Banghohysi 10600
NAC Tel: (66) D2-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com

ATIFICATE 2 _IBRATION

Calibralion Mo. : RH-02072023
Page | of 1 Pages

Measurament Hem < Rotolive humidity with datn logger

Monufacturer : Nowalynx

Model/Typa : 110-WS-280L-0

Serlal Number : ASBIS

D No. : AYD_PS0545

Customer : ALS Inboratory group (Thailond] Co., Lid

: 104 Phalthanakan 40, Phalthanshan Ad, Khwaeng Suan Luang, Khel SBuan Luang. Banghok
10250 Thailand.

Environmental Condition:
The mensurement wns carried oul In an ambienl lemperslure of (25:3)°C, and relative humidity of (60¢1 5%

Messurement Mathod:
Unit Under Calibration (UUC) was calibraled by comparison method with standard chilled mirror hygromefer modet |840-
3 i the umidily generstor chamber lo delerming the serors.

Troceability:
This instrumenl wan calibraled using standard equipmenl whose accurscy in lraceabilily through Nalional natitute of
and 1o the ysten of unlts (3 vin MCS Callbration, Inc. Certificate number: 20926-

G001, Due dote: Sep 26, 2024,

Measurament Dale = Jul 21, 2023
issued Date T dul 21, 2023

Measurement Results:

This equipment was connected with Indoor air quality probe and Disployed (UR) on disploy. Model HMPSD, Serisl mm-
ber: T2320605.

Calibration was performed In the range of 20%AH lo BO%AH

The resulls of calibration are reported in loble below.

Determined [y — [T Error Uncertainty
RAH) HFH) (AH) (AH) A
20 2005 17.5 28 0.52
50 60.23 46.5 3.7 051
80 80.25 755 48 0.51
B N
Pasformed by J Approved

[ Mr. Sorawit Thacholad
B Miss Jitraporn Lertsomphal :
o e T Ao oo

T NAC Mr. Parinya Booncharoen.

Calibration Department Msnages

THIS CALIBRATION REPORAT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS
BEEN OBTAINED IN WRITING FROM THE LABORATORY.

LA

TSR
THAILAND INSTITUTE OF SCIENTIFIC AMD TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-6710252
The reported expanded uncertainty is based upon a stancard uncertainty multiplied by a coverage
factor k = 2, providing o level of confidence of app 95%

Nominal Output of Unit Under Test = 94 dB re 200Pa at 1000 Hz
Acoustic Output in dB re 20puPa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

MTC No. EEL. BP. 83/0267

1. Sound Presiure Level
Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IECA0942:2003 Class 1
1/2 inch BrueldcKjaer 4180 94.01 0.01 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Dieviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) TEC60942:2003 Class |
172 inch Brucl&Kjaer 4180 1003.1 31 L5 +1.0%
3. Total Distortion
Standard Microph Total U Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.50 +0.50 +3.0%

Note : 1, No adjustment,

2. The calibrator pressure comection was not includec.

3. The microphone volume correction was included al level of 0.16 dB from

Calibrated by :

[N ¢ -

(Mr-Weernchai Decchaiyae)

Date of Calibration : 28 Feb, 2024

Date of Issue : 29 Feb. 2024
End of Certil

Approved by :

Electrical
Industrial

ficate

and m&a Laboratory

Metrology and Testing Service Centre
Ref ; 2011267021900719001

212

The resuits relate only to the items tested/calibrated or value aigned.

Adivertising the Repor Ceitificate and publicity of the resuits eeept in full are probibited Lnies weiten permission i obtaned from the govermor of TISTR
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd  Bangbumry, Banggiud Bangkok 10700 THAILAND. WSC-TISETIS 17025
Tel0-2435-8800 Fax.0-2433-1679 e-mailicalc om hitpf

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

Continuation of Calibration Certificate

Cert. No. : ACL23261

Pages :  lof§
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Maodel : NL-42/ Microphone UC-52 | Preamplifier NH-24
Serial No.: 00472132/ 165445 [ 72466
ID No.: RYG_FS0304
Condition As Found : GOOD
Customer ; ALS LABORATORY GROUP (THAILAND) €O, LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 11250 THAILAND.

Location : -
Ambient Temperature : (230 +£3) C EVIEWBY: .1 AL
Pressure : (1013 £3) kPa h&
Relative Humidity : ( 500 £20 ) % APPROVED BY ..
1[:2 [ 14

Received Date : 23 AUGUST 2023 | NEXT GAL. DA
Calibration Date : 01 SEPTEMBER 2023
Date of Issue : 04 SEPTEMBER 2023

Calibrated by : Nathakom Pisutpaisan

Approved by ¢ / m

Thanakul Petchurai )

This centificate is issued in accordance with the of ISOVIEC 17025 standard, may nol be reproduced

other than in full, excepl with the prior written approval of the head of Calibration Laboratory.

QF-TS 1 2-04-(4-020664

Cert. No. : ACL23261
Joh No. @ VO66AC0094
Pages : 3of8

Summary of Measurement Result ;-
U inty -permitted
Parameter Fass Fail @By uncertainty of
measurement (dB)
1. Absolute sensitivity o 02 N/A
2, Self-generated noise + 0.2 NIA
3. Acoustical signal tests of freq ighting
125 Haz v 0.3 0.6
1000 Hz. o 0.3 0.6
5000 Hz v 0.3 0.7
4. Elecirical signal tests of frequency weightings
For 10 Hz to 4 kHz I4 0.3 0.6
For >4 kHz to 10 kHz [ 0.3 0.7
For > 10 kHz 10 20 kiiz g 1.0
5, Frequency and time weightings at 1 kHz v 0.2 0.2
6. Long - term stability ¥ 0.1 0.1
7. Level linearity on the reference level range 4 0.2 0.3
8. Level linearity including the level range control o 0.3
9, Tone burst response Wl 0.2 0.3
10. Peak € sound level ¥ - 02 0.35
11, Overload indication I - 0.2 0.25
12, High level stability . . 0.1 0.1
Note = Pass/Fail evaluation for each parameter,
will be considered together from the limit and the i permil inty of

QF-TS12-04-04-020664 m

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23261

Job No. @ VOGGACDI94

Pages : 2of8
Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tes's of frequency weighting with Anechoic chamber and

Standard Instruments,
For tests results of each items were made by observation f each Instruments display and also with SLM's display.

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

Instrument Model Serial No, Cerl.No.  DueDate
Waveform Generator 332104 MY48017076 EF-0009-23  (07-FEB-24
Wavelarm Generator EXLRT Y MY52302742 EF-0DI023  O7-FEB-24
Digital Multimeter 334814 MYS3220104  EELRP300266 13-FEB-24
Digital Multimeter 334814 MY53220076  EEL.BP29/0266 13-FEB-24
Digital Multimeter 344814 MY60024273  EEL.BP31/0266 14-FEB-24
Programmable Atteriuator MAT-1070 62100114 EF0011-23  O8-FEB-24
Condenser Miﬂ'ﬂplme 4130 2977900 M-_]m.l.'_n 14-FER-24
Measuring Amplifier NA-4ZKAL 34560495 AA3002-23  14-FEB-24

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the i ional system of unit maintained at :

3.1 National Institute of Metrology ( Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS1 2-04-04-020664 Wﬂ

SITHI _PO RN SITHIPORN ASSOCIATES CO,LTD.
iSRS CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No. :  ACL23261
Job No. @ VOSEACHON

Pages 40f8
Result of calibration ;.
1. Absolute sensitivity
Reference Measursd Acceptance
Acoustic Signal Value Deviation Limit
(dB ) (dB} (dB) (dB)
93.9 (93.98) 93.9 0.0 #0.3

2, Self-gencrated noise
2.1 Normal test

Measured Value
(dB )
16.0

2.2 The microphone of the sound level meter was replaced by cleetrical signal input device,

Frequency Measured value

Weighting (dB)

A - weight 87

€ - weight 15.9
Flat 21.8

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic respanse at & level of 84 dB

Frequency Dievintion from vasious sighting response curve (dB)
(Hz) Flat Coweight A-weight R:uv_eplm
Limits
125 0.3 0.3 03 +15
1000 -1 -0.1 0.1 1.0
SO -1.4 =1.5 -1.5 5.0

QF-TS12-04-04-020664 ﬁ/u’




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
S350Ekales CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23261
Job No. @ VOGEACD094
Pages : Sof8
4. Electrical signal tests of frequency weightings
‘Weighting network response with relative t 1 kHe

Frequency Deviation from various frequency weighting response curve (dB)
{Hz} Flat Cowelght PR Acceptance
Limits
63 0.0 0.0 0.0 2.0
125 0.0 0.1 0.0 1.5
250 0.0 0.0 0.0 +1.5
300 0.0 0.1 00 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.1 +2.0
4000 0.0 0.1 01 3.0
B0 0.1 L] 01 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Anticipated Measured Deviated Acceplance
Frequency Value Value Value Limits-
Weighting (dB) (d8) (dB) (dB)
A - weight 04,00 94.0 0.0 +02
C - weight 94.0 94,0 0.0 £0.2
Flat 94.0 94.0 00 +0.2
5.2 Time weighting at 1 kHz
Anticipated | Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB ) (dB )
Fast 94.0 940 0.0 +0.1
Slow 4.0 94.0 0.0 +0,]
Leg 94.0) 4.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 941 0.1 +0.3

QFTSI2M-A-020664

7 Al

SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23261
Job No. @ VO66AC0094

Pages  : §of§
11, Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-hall cyele | one-half cycle {dB ) (dB )
895 896 0.1 215
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency al initial at final Value Limits
Weighting (dn) (dB) (dn) (dB)
A - weight 137.0 137.0 0o +0.3

The reported uncertainty is based on a standard cocenainty multiplied by coverage factor & = 2

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

End of Calibration Certifi

QF-TS1 2-04-04-020664

Py

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

8. Level linearity including the level range control

Cert. No. : ACL23261
Job No. @ VOG6ACH094
Papes  : Tol8

Anticipated |  Measured Deviated Accepiance
Range Value Value Value Limits
(dB ) (dB ) (dB ) (dB)
Auto 94.0 94.0 0.0 £1.1
9. Tone burst response
Time Tone burst Anticipaled |  Measured Deviated | Acceptance
duration, Th Cyele Value Value Value Limits.
Weighting (ms) (dB 1 (dB ) (dB ) (dB )
0.25 I 108.0 107.9 0,1 1.5;-50
Fast 3 8 1170 116.9 -0.1 1.0;-2.5
200 300 134.0 134.0 0.0 1.0
2 8 108.0 107.9 -0.1 1:55-5.0
Slow -
200 B0 127.6 127.6 0.0 1.0
0.25 1 99,0 988 -0.2 135 -E\..P_
SEL 8§ 108.0 108.0 0.0 1.05-25
200 00 128.0 1280 0.0 1.0
10, Peak C sound level
Number of cycle Anticipated | Measured Deviated | Acceptance
in Value  |Value, Lepeak|  Value Limits
test signal (dB ] (dB) (dB) (diz)
Continuous 133.0 133.0 0.0 £3.0
Ome 1364 1355 0.9 £3.0
Number of cycle Anticipated Measured Deviated Acceplance
in Value Value Value Limits
test signal (dB ] (dB ) (dB) (dB )
Continuous 133.0 1330 0.0 2.0
Positive half cycle 1354 135.1 0.3 *2.0
MNegative half cycle 1354 135.1 4.3 2.0

QF-TS 1 2-04-04-0006064

451-451/1 Sirinth

g
Tel.0-2435-8800  Fax.0-2433-1679 il:cal ithiphom.com by ithiph

Rd,Bangb Bangplud Bangkok 10700 THAILANI WSC-THSITIS 17025
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Cert. No. : ACL23262
Pages : lof8

Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamgplifier NH-24
Serial No.: 00572561 / 170398 / 72899
1D No.: RYG_FS0300
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTI

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGEOK, 10250 THAILAND.
Location : - W{nﬁ. ',O
Ambient Temperature : (230 £3) C : Wk T,
Pressure : (1013 +£3) kPa

APPROVED BY .=
Relative Humidity : (500 +20) % ¢
l NEXT CAL. DATE .
Received Date : 23 AUGUST 2023 -
Calibration Date : 01 SEPTEMBER 2023
Date of Issue : 04 SEFTEMBER 2023
Calibrated by : Nathakomn Pisutpaisan
Approved by :
; " &
( Thanakul Petchurai )

This certificate is issued in | with the i fISOAEC 17025 standard, may not be reproduced

other than in full, except w

QF-TS12-04-4-020664

cith the prior written app

lof the head of Calibration Lak Y.




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
REsgalages CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACL23262
Joh No. 1 VOAGATD094

Pages : 20f8
Calibration Procedure : CP-AC-01
Calibration Method ;
This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of weighting with Anechoic chamber and Refi
Standard Instruments,

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

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

Instrument Masdel Serial No, Cert, No, e Date
Waveform Generator 33200A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 335118 MY52302742 EFMIO-B 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 300266  13-FEB-24
Digital Multimeter 334618 MYS53220076 BP 29/0266

Digital Multimeter 34401A MY60024273 EEL.BP 3110266
Programmable Attenuator MAT-1070 621001 14 EF-0011-23

Condenser Microphone 4180 2977900 AA-1001-23 14-FERB-24
Measuring Amplifier NA-4IKAL 34560495 AA-3002-23 14-FEB-24

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the i ional system of unit maintakned at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS1 204-04-020664
Al -

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

Cert. No. 1 ACL23262
Job No. 1 VO66ACHD94

Pages  : 4ol
Result of calibration ;.
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value: Dieviation Limit
(dB ) (diE ) (dB) {dB )
93.9(93.98) 939 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB )
16.1

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

Frequency Measured value
Weighting (dB)
A - weight 120
C - weight 182
Flat 24.0

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Devintion from various frequency weighting response curve (dB)
(Hz)
: Flat Coweight A-weight
125 0.2 0.2 0.2
1040 0.1 -0.1 .1
B0 0.3 0.4 0.4

QF-TS 1 2-04-04-020664

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

Continuation of Calibration Certificate

Cert. No. 1 ACL23262
dob No.  : VOS6ACD094

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
assgciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Pages : 3of8
v ol Result ©
Parameter Pass | Fail uncertainty of
(dE) measurement (dB)

1. Absolute sensitivity v - 0.2 NA
2. Self-generated noise v 0.2 N/A
3, Acoustical signal tests of freq

125 Hz bl 0.3 0.6

1000 Hz v 03 06

8000 Ha v 03 0.7
4. ical signal tests of frequency weighti

For 10 Hz 10 4 kHz v - 0.3 0.6
For =4 kHz 10 10 kHz v - 0.3 07
For > 10 kHz 10 20 kHz - - - 1.0

5. Frequency and time weightings at 1 kHz v - 0.2 02
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range i - 0.2 0.3
&, Level linearity including the level range control v 0.2 0.3
9. Tone burst response v 0.2 0.3
10, Peak C sound level v = 0.2 035
11. Overload indication v - 02 025
12. High level stability v - 0.1 0.1
HNote © Pass/Fail evaluation for each parameter,
will be considered together from the limit and the Maxi itted inty of

QF-TS 1 244-04-020664
> Bl .

Cert. No. : ACL23262
Job No.  : VOBHACHI9S
Pages : Sof8
4. signal tests of fregy v weighti
Weighting network response with relative 1o | kHz.

Frequency Devintion from various frequency weighting response curve (dB)

(Hz) 4 Acceptance
Flat C-weight A-weight S iriis
63 0.0 0.1 0.0 2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 00 +1.5
500 0.0 0.1 0.0 +1.5
1000 0.0 00 0.0 1.0
2000 0.0 0.l 0.0 20
A0 0.0 0.0 0.0 +3.0
BN 0.0 0.1 0.1 +5.00

5. Frequency and time weightings ot 1 kHz
3.1 Frequency weightings a1 1 kHz

Anticipated | Measured Deviated | Acceplance

Frequency Value Value Value Limits
Weighting (dB) (dB) (B ) (dB)
A - weight 9.0 94.0 0.0 £0.2
C - weight 94,0 94.0 0.0 02

Flat 94.0 94.0 0.0 +02

5.2 Tume weighting at 1 kHz

Anticipated | Measured Deviated | Acceptance

Frequency Value Value Value Limits
Weighting (dB ) (dB ) (dB ) (dB )
Fast 940 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. Long - term stability

SIM Display | SLM Display | Deviated Acceptance

Frequency at initial at final Value Limits
Weighting (B ) {dB ) (dB ) 1 dB)
A - weight 4.0 94.0 0.0 +0.3

QF-T?i'I 204-04-020604
7 ot




SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

assoclates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL23262
Job Ne.  : VOOGACDIN

Pages @ 6ol8

SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23262
Job No.  : VORGACDDN4

Pages : Sof§
7. Level lincarity on the reference level range
Aiceand | Mamea = % 11. Overload indication
Value Value Value Limits Measured value { dB ) Dovinted ;
(dB) (dB) (dB) (dB) Poative Negative i W‘ =
137.0 137.0 00 +1.] onehalfeycls | ons-balfoyels (b)) ()
136.0 136.0 (] £1.1 89.7 £9.5 -12 A15
135.0 135.0 0.0 £11
134.0 134.0 0.0 21,1
133.0 1330 0.0 1.1 12, High level stability
1320 1320 0.4 s 1.1
131.0 131.0 0.0 £11 SLM Display | SLM Display Deviated Acceptanice
129.0 129.0 0.0 +1.1 Frequency at initial at final Value Limits
1240 1240 00 +1.1 Weighting (dB) (dB) (dB) (dB)
119.0 119.0 0.0 £1.1 A - weight 137.1 127.0 0.1 0.3
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 1.1
9.0 99,00 0.0 £1.1
94.0 94.0 0.0 %11 The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k = 2
89.0 $9.0 0.0 411 ar aniy value following calculat i i
S 50 i T y wing caleulation,providing a lavel of confidence of approximately 95 %
9.0 79.0 0.0 £1i1
740 740 0.0 1 End of Calibration Certificate
69.0 69.0 0.0 £ 1.1
64.0 64.0 0.0 £1.1
59.0 39.0 0.0 1.1
540 540 0.0 +1.1
49.0 49.0 0.0 1.1
40 o 0.0 +1.1
0.0 9.0 00 1.1
.0 340 0.0 +1.1
0.0 30.0 00 +1.1
0.0 8.9 -1 £1.1
280 779 0.1 +1.1
10 269 0.1 +1.1
26.0 59 01 +1.1
25.0 249 0.1 + 1.1
QF-TS1 2-04-04-020664 QF-TS1 2-M-08-120664
> A - w5 LK
SITHIPORN, SITHIPORN ASSOCIATES CO,LTD. Al SSOCIATES GO, LB, &,
associates CALIBRATION LABORATORY HERATION LABORATORY UL R
4814841 Srinihoen food, Bangtumey, Bangplud, angiol, 10700 Thaland "ae(w/,;:\‘\:w
Continuation of Calibration Certificate TS24I (mak: catbrationguathiphom.com i i e
Cert. No. : ACL23262

8. Level linearity including the level range control

Job Mo, : VOOHACH94
Pages  : Tol8

Anticipated Measured Deviated Acceplance
Range Value Value Value Limits
(dB ) (dB) (dB ) (dB )
Auto 94.0 4.0 0.0 £1.1
9. Tane bursi response
Time Tone burst Anticipated | Measured | Deviated | Acceptance
duration, Th Cyele Value Value Valué Limits
Weighting | (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 0.1 1.5;-5.0
Fast 2 8 117.00 117.0 0.0 10:-25 |
200 B0 134,00 134.1 0.1 L0
2 8 108.00 108.0 0.0 1.5;-5.0
Slow
200 80O 127.6 127.6 0.0 1.0
025 1 99.0 98.9 0.1 1.5 -5.0
SEL 2 8 108.00 108.0 0.0 10525
200 800 128.00 128.0 0.0 1.0
10. Peak C sound level
Number of cycle Anticipied | Measured Deviated | Acceptance
in Value  [Valoe, Lepeak|  Value Limits
test signal (dB) (dB ) (dB) (dB )
Continuous 133.0 133.0 0.0 3.0
One 136.4 135.7 -0.7 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB ] (dB ) (dB ) (dB )
Conti 133.0 133.0 0.0 £2.0
Positive half cycle 1354 135.2 0.2 2.0
Negative hall cycle 135.4 135.2 0.2 2.0

QF-TS12-04-04-020664
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Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer ; RION
Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00472126 / 158778 / 88180
1D No.: RYG_FS0301
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Location : -
Ambient Temperature: (230 3 ) o _ %{«ém. Vol
Pressure : (1013 £3) kPa A
Relative Humidity : ( 50.0 £20 ) % ﬂ :
Received Date : 19 DECEMBER 2023 #1le
Calibration Date : 12 JANUARY 2024
Date of Issue : 16 JANUARY 2024
Calibrated by : Nathakom Pisutpaisan
Approved by : 7 /&&U
( Thanakul Petchurai )
This ceni is issued in I with the

FISOMEC 17025 standard, may niot be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.
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Job No. : VC6TACO044 Pages. 4
Calibration Procedure : CP-AC-01 Prems Result of calibration :
1. Absolute sensitivity
Calibration Method :
. 3 Reference Measured Acceptance
This equipment was calibrated by follow on 1EC-61672-2 (2013) Standard for sound level meter (SLM). A e iy
The SLM had tests to Acoustical and Electrical si Acoustic Signal Value Deviation Limit
o '} g iy .
: ectri ”WNGTMmeMMmmRWNMm (dB) (dB) (dB) (dB)
tandard Instruments,
F ; 93.9 (93.98) 93.9 0.0 0.3
or tests results of cach items were made by observation of each Instruments display and also with SLM's display,
Condition of this result of calibration : 2. Self-generated noise
1. Reference Standard Instruments - 2.1 Normal test
Instrument Model Serial No Cert, No, DueDd Mm:':: :\"ﬂ’“
Waveform Generator 332104 MY48017076 EF-0009-23  07-FEB-24
Waveform Generator 335118 MY32302742 EF-0010-23 07-FEB-24 =
Digital Multimeter 33461A MYS3220104  EEL.BP 3000266  13-FE
= ) 3-FER-24 ) . el b
Digital Multimeter 334614 MY 53220076 EEL.BP 2010265 13:FEB 24 2.2 The microphone of the sound level mete- was replaced by electrical signal input device,
Digital Multimeter JHGIA - MY60024273  EELBP 310266 14-FER-24 oo Mo
Programmable Atienuator MAT-1070 62100114 EF-001123  Q§-FEB-24 Weighting (dB)
Condenser Microphone 4180 2977900 AAID01-23  14-FEB-24 A - weight 12,0
Measuring Amplifier NA4ZKAL 34360495 AADO0223  |4-FEB-24 C - weight 15.4
: i Flat 24.2
2, This result of calibration was found accurate as shown or date and place of calibration for this calibrated jtem only.

3. This centificate is traceable 1o the

ystem of unit maintained ar :
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting respanse curve (di3)
IcC
(H) Flat Cowelght | A-weight ATT“':
125 0.7 0.8 0.9 +1.5
1000 0.2 -0.2 0.2 + 1.0
3000 =25 2.5 2.5 5.0

7 At -
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Cert. No. : ACL24027 Job No. : VO6TAC0044
Job No. : VCETACO044 Pages : Sof8
Pages @ 3of8 4. Electrical signal tests of frequeney weightings
Weighting network respanse with relative to | kHz.
Sumumary of Measurement Result ;. Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ; . Acceptance
— = . Flat C-weight A-weight Limiis
—— R & Y 00 01 20
(i) 125 0.0 0.0 0.0 £1.5
Seesarement (46) 250 0.0 0.0 0.0 1.5
1. Absolute sensitivity 0.2 NIA o o o o e
2. Scif-generated noise 0.2 N/A 500 o0 o0 o0 510
3. Acoustical sigral test of frog ightings 2000 00 0.0 0.0 420
125Ha i a4 4000 0.0 0.0 00 3.0
1000 Hz 0 24 8000 0.0 0.1 0.1 #5.0
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency gs
For 10 Hz 104 kHz 0.3 0.6 5. Frequency and time welghtings at 1 kHz
For >4 kHz to 10 kHz 0.3 0.7 5.1 Frequency weightings at | kHz
Far > 10 kHz 10 20 kHz it 10 Anticipated | Measured | Devisted | Acceptance
3. Frequency and time weightings at | kHz 0.2 02 Frequency Value Value Value Limits
6. Long - term stability 0.1 0.1 Weighting (dB ) (dB ) (dB) (dB)
7. Level linearity on the reference level range 0.2 0.3 A - weight 94.0 94.0 0.0 0.2
8. Level linearity including the level range control 0.2 0.3 € - weight 94.0 94.0 00 #0.2
9. Tone burst response 0.2 0.3 Flu 94.0 94.0 0.0 + 0.2
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 025 5.2 Time weighting at | kHz
12. High level stability 0.1 0.1 Anticipated | Measured Deviated Acceptance
Frequency Valug Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94,0 0.0 0.1
Slow 94.0 4.0 0.0 +0.1
Leg 94.0 94.0 0.0 £0.1
6. Long - term stability
SLM Display | SLM Display |  Deviated Acceptance
Frequency at initial et final Value Limits
Weighting (dB) 1dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

7 Ldn o Wl
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7. Level linearity on the reference level range Pages  : Sorg
11. Overload indication
Anticipated | Measured Deviated | Acceptance
Value Value Value Limits Measured value  dB ) Deviated | Acceptance
(dB) (d8) (dB ) (dB) Positive Negative Velue s
137.0 137.0 0.0 1.1 one-halfeyele | one-halfeycle (a8) :J:I‘::
136.0 1360 0.0 +1.1 I .7 e —
135.0 135.0 00 1.1 : 1.5
134.0 1340 0.0 £ 11
133.0 133.0 0.0 +1.1 12. High level stabllity
1320 1320 0.0 £1.
131.0 131.0 0.0 1.1 SLM Display | SLM Display | Deviond e
1290 129.0 00 i 1.1 Frequency at initial at final Value Limi
1240 1240 0.0 <1 Weighting P ity imits
119.0 119.0 0.0 = L1 ] At s (di ) (dB)
114.0 1140 0.0 L1 : 137.0 0.0 03
109.0 109.0 0.0 £1.1
104.0 1040 0.0 #1.1
99.0 99.0 0.0 + 1.1
94.0 94.0 0.0 +1.1
59.0 89.1 0.1 11 The reported uncertamy is bised on  stundard uneeriainty muliplied by coverage factor & =2
84.0 B4.1 0.1 1.1 or any value following calculati providing a laved of confids of approxi 5%
79.0 9.1 0.1 1.1 %
740 4.1 0.1 &1 ——
69.0 69.1 0.1 £1.1 End of Calibration Certificate A
64.0 64.0 0.0 L1
59.0 59.1 0.1 +1.1
54.0 540 0.0 +1.1
49.0 49.0 0.0 %11
440 4.0 0.0 +1.1
9.0 39.0 0.0 +11
34.0 34.0 0.0 £ 11
30.0 300 00 +1.1
29.0 2.1 0.1 +11
280 281 0.1 L1
210 211 0.1 =11
26.0 26.1 0.1 +1.1
250 25.1 0.1 £ 1.1
bl » L.
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8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB ) (dB) (dB}
Auto 4.0 940 0.0 1.1
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB ) (dB) (dB)
0.25 1 108.0 107.9 0.1 1.5;-5.0
Fast 2 8 170 117.0 0.0 1.0;-25
200 E00 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 1.5;-5.0
SEL 2 & 108.0 108.0 0.0 1.0;-25
200 B0 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated | Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB ) (dB ) (dB )
Continuous 133.0 133.0 0.0 £3.0
One 136.4 1353 =L1 3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits.
test signal (dB ) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 £2.0
Positive half cycle 1354 135.2 02 2.0
Negative half cycle 1354 1352 02 2.0

451-451/1 Sird Rd,Bang Bangplud Bangkok 10700 THAILAND
Tel0-2435-8800 Fax0-2433-1679 e-mail:cal Ithiph hittpfwwwasithiph
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Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION
Maodel : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00472130/ 169816/ T2464
ID No.: RYG_FS0303
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTI,
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Location : £ = % 71
Ambient Temperature : (230 £3) e 315 e f
3 1013 £3 ) kP !
Frosiize : 3 3 £ APPROVEDBY .02 e
Relative Humidity : {500 20 ) % i s/
! lefg 24
| NEXT CAL DX $124
Received Date : 13 JULY 2023 P -
Calibration Date : 10 AUGUST 2023
Date of Issue : 11 AUGUST 2023
Calibrated by : Nathakom Pisutpaisan
ved by : /
Lyl 7 Bl
( Thanakul Petchurai )
This certi s issued in with the requi of ISCVIEC 17025 standard, may not be reproduced

other than in full, except with the prios writien approval of the head of Calibration Laboratory.
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
AxSoRIALES CALIBRATION LABORATORY

Continuation of Calibration Certificate
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Job No.  : VOG6ACO08S

Pages : 2of8
Calibration Procedure : CP-AC-01

Calibration Method :

‘This equipment was calibrated by based on IEC-61672-3 (2013) Stanclard for sound level meter (SLM).

The SEM had tests to Acoustical and Electrical signal tests of freq ighting with ic chamber and
Standard Instruments,

For tests results of each items were made by observation of each Instruments display and also with SLMs display,

Condition of this result of calibration :
1. Reference Standard Instrurnents :

Instrument Maodel Serfal No. Cert. No, Due Date
Waveform Generator 33210A MY48017076 EF-D009-23 07-FEB-24
Waveform Generstor 335018 MY52302742 EF-0010-23  O7-FEB-24
Digital Multimeter I3461A MY33220104  EEL.BP 3000266 13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 290266  13-FEB-24
Digital Multimeter 344814 MY60024273  EELBP31/0266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23  O8-FER-24
Condenser Microphone 4130 2077900 AA-1001-23  14-FEB-24
Measuring Amplifier NA-42KAL 34560495 AABDOZ23  L4FER-4

2, This result of calibration was found aceurate as shown on date and place of calibration for this calibrated item only.
3. This cenificate is traceable to the i fonal system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR),

QF-TS1 2-04-8-020664
et -
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Result of calibration ;.
1. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dB) (dB ) (dB) (di)
939 (93.98) 939 0.0 +0.3

2. Self-generated noise
2.1 Normul test

Measured Value
(dB)
14.4

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

Frequency Measured value
Weighting (dB )
A - weight 12.0
© - weight 17.8
Flat 3.2

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Devintion from various frequency weighting response curve (dB)
£He) Flat C-weight A-weight Aufpl_nm‘
Limits
125 0.7 0.7 0.7 *15
1000 0,1 0.0 0.0 +1.0
B0 4.1 4.0 4.1 +5.0

QF- TSI 2-04-04-020664
= A
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Pages  : 3of8
v ol Kesult ;
Parameter Pass | Fail uncertainty of
5 measurement (dB)
1. Absolute sensitivity v . 0.2 N/A
2, Self-generated noise v - 02 NA
3. Acoustical signal tests of freq ighti
125 Hz v - 0.3 0.6
1000 Hz v e 0.3 0.6
£000 Hz v - 03 0.7
4, Electrical signal tests of fr
For 10 Hz 104 kHz v 0.3 06
For > 4 kHz 1o 10 kHz v 0.3 0.7
For > 10 kHz 10 20 kHz - - 1.0
5. Frequency and time weightings at 1 kHz v 02 0z
6. Long - term stability v 0.1 0.1
7. Level linearity on the reference level range v 0.2 03
8. Level linearity including the level range control v 02 0.3
9. Tone burst response v _0'._2_ 03
10. Peak C sound level v - 02 0.35
11. Overload indication v - 02 0.25
12. High level stability v : 0.1 0.1
Note : Pass/Fail evaluation for each parameter,
will be considered together from the P limit ard the Maxi permitted inty of

QF-TS1 20404020664 W\r

Cert. No. : ACL23248
Job Ne. 1 VOSBACDIRS

Pages 1 Sof8
4. Electrical shgnal tesis of frequency welghtings
Weighting network response with relative to | kHae,
Frequency Deviation from various frecuency weighting response curve (dB)
i) Flat Coweight | A-weight g
it Limits
63 -0.1 0.0 0.0 2.0
125 0.0 0.0 0.0 £1.5
250 0.0 0.0 0.0 *1.5
00 0.0 0.0 0.0 1.5
1000 0.0 0.0 0.0 1.0
2000 0.0 0.0 0.0 +30
400 0.0 .0 0.0 +3.0
BiKM) 0.0 0.1 0.1 5.0

5. Frequency and time weightings at 1 kHz
5.1 Frequency welghtings at | kHz

Anticipated | Measured | Devisted | Acceptance

Frequency Value Value Value Limits
Weighting (dB ) (dB ) (dB) (dB )
A - weight 94.0 9.0 0.0 +0.2
C - weight 94.0 940 0.0 0.2

Flut 94.0 940 0.0 (.2

5.2 Time weighting o1 1 kHz

Anticipated | Measured Deviated | Acceplance

Frequency Value Value Value Limits
Weighting (dB) (dB) (dB ) (dB)
Fast 4.0 4.0 0.0 + 0.1
Show 4.0 4.0 0.0 +0.1
Leg 94.0 94.0 0.0 +0.1

6. Long - term stability

SLM Display | SLM Display |  Deviated Acceplance

Freguency al initial ot final Value Limits
Weighting (di) (dB) (dB ) (dit)
A - weight 94.0 94,0 0.0 +03

QF-TS 1 2404-04-020664
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7. Level linearity on the reference level range

Anticipated Measured Deviated Acceplance
Value Value Value Limits
(dB ) (dB ) (dB) (dB)
137.0 137.0 0.0 +1.1
136.0 136.0 0.0 £1.1
135.0 135.0 0.0 +1,1
134.0 1340 0.0 + 11
133.0 133.0 0.0 +1.1
132.0 1320 0.0 +1.
131.0 131.0 0.0 £1.)
129.0 129.0 0.0 £1.1
1240 124.0 0.0 £1.1
119.0 119.0 0.0 £1.1
1140 114.0 0.0 L1,
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 £ 1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 + 11
£9.0 89.0 0.0 1,
84.0 84.0 0.0 211
79.0 79.0 0.0 £1.1
740 74.0 [T T L]
69.0 69.0 0.0 £1.1
640 639 -0.1 £11
59.0 59.0 00 +1.1
54.0 539 0.1 £1.1
49.0 49.0 0.0 +1.1
440 44.0 0.0 1.1
39.0 389 0.1 +1.1
340 34.0 0.0 +1.1
30.0 30.0 0.0 +1.0
29.0 289 0.1 410
280 280 0.0 +1.1
27.0 27.0 0.0 +1.1
26.0 260 0.0 +1.1
25.0 25.0 0.0 1,1

QF-TS12-04-04-020064
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Continuation of Calibration Certificate
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11. Overload indication

Measured valoe { dB ) Deviated ‘Acceplance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB ) (di3)
BO.7 89.7 0.0 1.5

12. High level stability

SLM Display | SLM Display |  Deviated Acceptance
Frequency at initial ai final Valye Limits
Weighting (dB ) (cB) (dB) (dB)
A - weight 137.0 137.0 0.0 203

The reported uncertainty is based on a standard wicertainty multiplied by coverage facior & =2

or any value following calculat iding a lavel of dence of appre ly 95 %

End of Calibration Certificate

QF-TS12-04-04-020664
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8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB ) (dB) (dn)
Auto 94.0 94.0 0.0 1.1
9. Tone hurst response
Time Tone burst Anticipaied |  Measured Deviated | Acceptance
duration, Th Cyele Value Value Value Limits
Weighting (ms) (dB ) (dB) (dB) (dB}
0.25 1 108,00 107.9 0.1 15350
Fast 2 5 1700 170 0.0 10325
200 E00 134.00 134.0 0.0 1.0
g 2 § 108.0 1080 0.0 15:-50
200 800 127.6 127.6 0.0 £1.0.
028 1 99.0 98.9 -0 15;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 1280 128.1 0.1 *I_r

10, Peak C sound level

Mumber of cyele Anticipated |  Measured Devinted | Acceptance
in Value Value, Lepeak| Value Limits
test signal (dB ) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 3.0
e 1364 135.6 0.8 +3.0
Number of cyele Anticipated Measured Deviated Acceplance
in Value Value Value Limits
test signal (dB ] (dB ) (dB ) (dB )
Continuous 133.0 133.0 0.0 2.0
Positive hall cycle 1354 1352 0.2 2.0
Megntive half cycle 1354 1352 -0.2 2.0

QF-TS | 2-04-04-020604
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Calibration Certificate
Equipment : SOUND CALIBRATOR
Manufacturer : RION
Model : NC-T5
Serial No.: 35002736
ID No.: RYG_FS0496
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO.,, LTD.

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

Location : * / -1
Ambient Temperature : (230 £3) = ){ ? §
Pressure : (1013 23) kPa
Relative Humidity : {500 20 ) %o
5 Jy [ 15

Received Date ¢ 19 JANUARY 2024 :
Calibration Date : 26 JANUARY 2024
Date of Issue : 20 JANUARY 2024

Calibrated by : Nathakom Pisutpasan

7RI

1 .
( Thanakul Petchurai )

This certi is issued in d with the requi f ISOVEC 17025 standard, may not be reproduced

othier than in full, except with the prior written approval ef the head of Calibration Laboratory.
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Cert. No. : ACC24008
Job No. : VC6TACD05E

Pages : 2of3

Calibration Procedure : CP-AC-03

Calibration Method :

‘This equipment was calibrated by follow on IEC-60942-2003 Standard,

The sound pressure level, freqy and total distortion of the sound was using the refe

microphone.

Condition of this result of calibration :

1. Reference Standard Instruments :
Instrument Maodel Serial No, Cert, No. Dug Date
‘Waveform Generator 3sue MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 334614 MYS3220104  EEL.BP 30/0266 13-FEB-24
Digital Multimeter 334614 MYS3220076  EELBP 3000267 13-FEB-24
Digital Multimeter 334614 MY60024273 EEL.BP 31/0266 14-FEB-24
Programmable Atenuator MAT-1070 621001 14 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA42K Al 34560495 AA-3002-23 14-FEB-24
Audio Analyzer AVR-3360A  VT44B60GY EF-0012-23 10-FEB-24

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificare is traceable 1o the i | systen of unit maintained at ;

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Instivate of Scientific and Technological Research (TISTR).

o Ll .

S NSC-TISI-TIS 17028
VITETR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0232 MTC No. EEL. BP. 1740167

CALIBRATION CERTIFICATE

Submitted by : ALS Laboratory Group { Thailand) Co., Ltd.

Address + 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phattankan, Khet Suan Luang, Bangkok 10250,

& at  : Electrical and El i durds Lak Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo al Estate, it Ral., A Muang, 10280,

Instrument Calibrated : Ambient Environment

Description - Sound Level Meter Temperature :(23£3)°C

Manufacturer - Rion
Maodel SNL-42
Serial No. S O0296517 (ID: RYG_FS0434)

Relative Humidity (50215 %
Ambient Pressure :{101.325+1.5) kPa
Microphone * Type UC-52 No.135220 { oy . Minaber 2 2
Preamplifiec = Type NH-24 No.§7527

Standards used ; !

1. Band Pass Filter Wavetek 752A S/N 90010494 1 KEXT CAL

2. Condenser Microphone Briiel&Kjaer 4180 5/N 2889871,

3. Decade Attenuator Ando AL-205 S/N 00464600,

4. Funetion/Arbitrary Waveform Generator Agilent 332204 S/N MY 44042668,
5. Digital Function Synthesizer NF Electronic Insruments DF-193A SN 122037,
6. Digital Multimeter Fluke 8320A S/N 4985007,

7. Pistonphone Rion NC-72 5/N 00402446,

8, Measuring Amplifier Biiel&Kjer 2636 S/N | 537484,

aleA

Date of Receipt : 24 Jan. 2024
Date of Calibration + 2228 Feb. 2024 1/9
The n 2

publicity

1 the govemor of

FIABLMTC 002 Rev.d
Head Office Office/Laboratory
35 Mu 3 Tambon Khiong M, Amphoe Khlong Luang,  Sod 1€, Bangpoo industiial Estate,
Changwat Pathumthani 12120, Thadand

196 Phahonyothin Aoad, Chatuchal, Banghok 10500,
Armphoe Musrg, Changvest Samutprikan 10280, Thatand  Thadand

e, (46) 0 2577 9000 Tel. (660 2323 1672-80 ext. 15, 116 Tel {66] 0 2575 1121:30 ext. 5219, 5225, 5217
Faus. {66 0 2577 5009 Fan. (861 0 2323 9165 Faxe. (66} 0 2575 8552

Eamadl : rumpasgetintr.on th WiebsRessaw tstr o th Eomal : mitegetisteonth Eamad : sumalpogtistr.oeth

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-4511 Sirinthorn Reed, Bongbumnu, Bangphud, Bangtok, 10700 Trailand
Tod +66 2423 837 Ermail : colibrationg@sithipharm.com

SITHIPORN)
associates -
NSC-TISLTIS 17023
CALBRATION Q0.

Cert. No. : ACC24008
Job No. : VC6TACD05S

Pages : 3of3
Result of calibration ;.
L. Sound pressure level
Specified sound Measured Deviated Acceplance
pressure level value value Uneertainty limit
(dB) (dB) (dB) (dB) (dB)
94 93.98 -0.02 0.14 0.40
1, Frequency
Specified Measured Devinted Acceplance
Frequency value value Uneertainty limit
(Hz) (Hz) (%) (%) (%)
1000 0000 0.0 0.1 1.0
3. Total distortion
Measured value { % ) 1 inty (% ) Acceptance limit { % )
0.83 010 30

The reported uncenainty is based on a standard uncenainty multiplied by coverage factor k =2

or any value foll

ing a lavel of confid of il 9%

End of Calit C e

5 Lt

= NSC-TISETIS 17026
TUTSTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC ANII TECHNOLOGICAL RESEARCH (TISTR)
Request No, 21-67/0232 MTC No. EEL. BP. 1740167
9. Power Amplifier Briel&Kjor 2706 S/N 1517650,
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300,

11. Digital Multimeter Agilent 34401 A SN MY44005560.
12, bl T: TPA-3034 S/N 2212,
Calibration Procedure :
This i librated by using calibration no CP-102-02 and CP-102-03, which

were based on 1EC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
procedures were related to the electrical and acoustic signal tests, The electrical signal test was carried out with the
direet measurement method. The acoustic signal test was performed in an anechoic room with the comparison
masurement method.
at the Electrical and Electronic Standards
Labortory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology ( Thailand).

The information on actual reading is attached herewi h and the uncertainty limits queted refer to the

This i has been against

measured values only,
The reported expanded unceriainty is based upon a standard uncenainty multiplied by a coverage factor
k=2, providing a level of confid of approxi ly 95%.

"
o

Date of Calibration  : 22-28 Feb, 2024

e Item beat
P Centificate and gubilicity of the results except in Ll are pesky

Addvertivng

on s cbtsined from the govemer of TGTR

FMLBLMTC 002 R 8
Head Office Office/Laboratory Office
35 Mu 3 Tambon Khong Ha, Amphoe Khlong Luar,  Soi 1€, Bangpoo Induatrial Extate, Sukburmit Rgad, 194 Phahomyothin Read, Chatuchal, Banglk. 10900,
Changeat Pathumthand 12120, Thaland Amphoe Musng, Changwat Samutprakan 10080, Thaland  Thaland
Tel. (86 0 2577 5000 Tel. [66) 0 2323 167280 ext. 115, 114 Tel (66} 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. {66) 0 2577 9007 Fax (66) 0 2323 9165 Faw (861 0 2579 8592
E-mal ; umpaigtistr.oc th Websteswavitronth  E-mail : micgtatr.onth Emad : sumaloegtistrorn th




NSC-TISE-TIS 17028

M-TISTR CALIRATION 0037

NSC-TISI-TIS 17025

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}

Request No. 21-67/0232 MTC No. EEL. BP. 174/0167
1. Absclute Sensitivity
Reference Acoustic Measured value (dB) | Deviation plance Hmil] L ity | Maximumy-permitted ancertainty |
Signal {dB) Before adjust After adjust | value (dB) | Class 2 (1dB) (2dB) of measurement (2dB)
113,96 143 139 0.1 Lo 0.30 NiA
Note: The external dj was firstly . The internal calibration adjustment
was then completed at the display of 123.5 dB.
2, Self-generated noise
2.1 Normal test
Measured value Uneertaiaty Maximam-permitted uncertainty
(dB) (+dB] of measuremsent (+dB)
19.7 0.10 N/A

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

Frequency | Measared value P d
Weighting (dm) (+dB) of measurement {+dB)
A-Weight 14.1 ol NA
C-Weight 19.6 010 N/A
Flat 249 o N/A
Date of Calibration - 22-28 Feb, 2024 39

e avsigned.

Acvertising the ReporContificate and publicity of the results escept in Il sre prohibited

rmégsicn s obtaines

Head Office Office/Laboratory Ofice

35 Mu 3 Tambon Khiong Ha, Amghoe ihiong Lusng,. 5ol 10, Bangpoo Industrial Estate, Sukhurmeit Road, 19€ Prahonyothin foad, Chatuchak, Bangkok 10900,
Changweat Pathurmthani 12120, Thatland Amphon Muang, Changeat Samutprsian 10050, Thaland  Thadland

Ted. (66) 0 2577 9000 Tel. [66) 0 2523 167280 ont. 115, 116 Tel (66) 0 257% 1121-30 ext. 5215, 5225, 5217
Fau. {66) 0 2577 009 Fa. (66 0 2323 9165 Fa (66 0 2579 8567

Eomall ; umpaigetitr.onth Webstewww tistronth  Eamad : micgtistronth E-rail : surmaleegtistronth

TVTISTR CALIBRATION 0037
THAILAND INSTITUTE OF SCIENTIFIC AN TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0232 MTC No. EEL. BP. 174/0167
5. Long-term stability
Time Measared Value Deviated value Jemie fpen
(dn)y By class 2 {=dB) (4B} of measurement (+dB)
in 94,0
s 0.0 0.3 010 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency welghtings at 1 kHz

Frequency | Measured Value Devinted valae lemit i e
Weighting (dB) (dB) class 2 (+di) (+dB) of measuremnent (+dB)
A-weight w40 00 [ 0.20 02
C-wiight 4.0 il 0.z 0.20 0.2

Flat 941 0.1 0.z 0.20 0.2

6.2 Time weightings at 1 kHz

Frequency | Measured Value | Deviated value ptance limit Uncertai imum-permiied
Weighting dB) (dB) elass 2 (£dB) (+dB} of measurement {+dB)

Fast 4.0 00 0L 0.20 02

Slow 94.0 0.0 0.k 0.20 0.2

Leg 94.0 0.0 0.1 0.20 02

Date of Calibration : 22-28 Feb, 2024 5/9
— P
The resuldts relate only to the oo teve
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FMBLMTC.002 Rev.d
Head Office Office/Labaratory Office
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Tel. (66) 0 2577 9000 Tel (660 2323 167280 ext. 115, 116 Tel (6610 2579 1121:30 o, 5219, 5225, 5217
Fax. (54 0 2577 9009 Fixu. (66) 0 2323 9165 Fax. (66)0 2579 8552
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TITISTR CALIBRATION 0037
THAILAND INSTITUTE OF SCIENTIFIZ AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0232 MTC No. EEL. BP. 1740167
3. Acoustical signal test of frequency weightings
Frequency | Deviation from froquency response (dB) P Tt L i e
(Hz) A-weight | C-weight Flat class 2 (4B} (+dB) of measuremnent (+dB)
125 DIV | ADIVAD! | #DIVADY 1.5 HDIV/o! 06
1000 HDIVIE | #DIVAD! | ADIVIO! 1o #DIV/! 06
8000 DIV | ADIVID! | RDIVAOY 50 L 0.7
4. Electrical signal test of freg
Frequency | Devistion from frequency response (dB)| Aceeptance limit U imum-permitted
(Hz) A-weight | C-weight Flat elass 2 (1dB) (4B} of measurement {+dB)
63 01 =01 =01 20 0.20 0.6
125 0.1 0.0 0.0 15 0.20 0.6
50 0.1 0.0 0.0 1.5 0.20 06
500 -1 0.0 0.0 ] 0.20 06
1000 0.0 0.0 0.0 Lo 0.20 0.6
2 000 0.0 0.0 - 20 020 0.6
4000 .o 0.0 0.0 30 020 0.6
3000 0.0 0.0 00 30 0.20 0.7
Date of Calibration : 22-28 Feh. 2024 4/9
P
Advertiung the Repot/Certficate and p b obtsned fom the govenor of TISTR

rauazlam ooy
THAILAND INSTITUTE OF SCIENTIFIC ANDTECHNOLOGICAL RESEARCH (TISTR)
Request No., 21-67/0232 MTC No. EEL. BP. 1740167
7. Level linearity on the reference level range
Anticipated | Measured Value Deviated value P limit i i permitted
valbue (dB) a8y (dB) elass 2 (4dB) (+dB) of measurement (+dB)
137 137.0 0.0 L1 030 0.3
136 136.0 0.0 11 0.30 0.3
135 135.0 0.0 1.1 030 (1%}
133 133.0 0.0 i 0.30 0.3
132 1320 0.0 L1 0.30 0.3
131 1310 0.0 B 0.30 0.3
130 1300 0.0 1.1 0.30 0.3
129 129.0 0.0 11 0.30 03
124 124.0 0.0 1.1 0.30 03
19 1%.0 0.0 1.1 0.30 0.3
14 1140 0.0 Ll 0.30 0.3
109 109.0 0.0 L1 030 0.3
1M 104.0 00 N 0.30 03
99 99.0 0.0 1.1 030 03
94 94.0 0.0 1.1 0.30 0.3
39 890 0.0 Ll 0.30 03
84 4.0 0.0 L 0.30 0.3
b 79.0 0.0 Ly 0.30 0.3
T4 74.0 0.0 1.1 0.30 03
a9 680 0.0 1.1 030 0.3
o4 63.9 0.1 (W] 030 0.3
54 590 0.0 i1 030 03
Date of Calibration  : 22-28 Feb, 2024 6/9
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THAILARD INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0232 MTC No. EEL. BP. 1740167
7. Level linearity on the reference level range (cont.)
Anmicipased | Measured Value Deviated value it 1 pr
valuc (dB) (dB} {dB) € ass 2 (1dB) {2dB) of measurement {+dB)
54 59 0.1 L1 0.30 0.3
49 49.0 0.0 1.1 030 03
44 4.0 0.0 1.1 030 03
39 389 0.1 L1 0.30 03
34 39 0.1 11 030 03
9 290 0o Ll 0.30 03
28 279 01 11 0.30 03
7 269 0.1 L1 030 03
26 259 01 L1 0.30 0.3
25 249 -0l L1 030 03
8. Level linearlity including the level range control
At reference sound level on the reference level mnge
Range | Amicipated value | Measured valwe | Deviated imi permined
(dB) (dBy valu: (dB) | class 2 (4dB) (+dB) of measurement (1dB)
30-130 94.0 Mo o 1.1 0.30 03
Date of Calibration  : 22-28 Feb. 2024 749
The residts retate arky to the items tevted/calibrated o value msigned. - i
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CALIBRATION 0037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}
Request No, 21-67/0232 MTC No. EEL. BP. 1740167
10. Peak C ssund level
Number of cycles in Anticipated | Measured | Devisted  Accep Timmit) L d
test signal value (dB) | value (dB) | value (dB)  class 2 (£dB) (+dB) of measurcment (+dB)
Complete cycle 1254 1255 0l in 0.20 035
Positive hulf cycle 1244 1240 €03 | 20 0.20 035
Negative half cycle 1244 1240 03 | 20 0.20 035
11, Overload
Measured value (dB) Deviated P Tomitf L Maxi permittcd
Positive one-hall eyele | Negative one-hall cyele | value (dB) | class 2 (2dB) (+dB) of measurement (+dB)
135.4 135.4 0.0 L5 0.55 0.25
12, High-level stability
Time Measured Deviated value A Limit L permitied
value (dB) (dB)y class 2 (£dB) (i) of measurement (+dR)
Begin 129.0
0.0 0.3 0.10 0.1
EEnd 129.0
Calibrated by :Q C}? Approved by :
wq—n‘ e
(Mr. Pannasit Phasingsri)
\BSII, 5
e irettor
Electrical u‘:mnﬁ‘.gﬁnﬂlrds Laboratory

Date of Calibration

Date of lssue + 29 Feb. 2024

12228 Feb, 2024

End of Centificate

Industrial Metrology and Testing Service Centre
Ref : 201 1267012400347004
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Head Office

35 Mu 3 Tambon Khiong Ha Avrphoe Khiong Luang,
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No.21-67/0232

MTC No. EEL. BP. 1740167

8. Level linearlity including the level range control
At reference bevel ar 5 dB greater than the under-range on a level range

Range Antbcipated value | Measured value | Devimed Limie] L M permitiod
(du) (4n) valuz (dB) | class 2 (dB) | (2dB) of measurement { +dB}
30-130 25 250 o Ll 030 03
9. Tont burst response
Time Toncburst Measured value | Deviated P limaig] L permiticd
Weighting | Durstion, Th (ms) (dB) valus (dB) | class 2 (1dB) (B} of measurement {+df)
200 126.0 o =10 0.20 03
Fast 2 108.9 0.1 +1.0;-25 0.20 03
025 1000 o +1.5;-5.0 0.20 03
200 195 0.1 zlo 0.20 03
Slow
2 100.0 oo +1.0;-5.0 0.20 03
Date of Calibration  : 2228 Feb, 2024 879
—_ P
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THAILAND INSTITUTE OF SCIENTIFIC ANE TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0232

CALIBRATION CERTIFICATE

MTC No. EEL. BP. 173/0167

Submitted by : ALS Laboratory Group (Thailand) Co., Ltd,
Address : 104 Phatthanakan 40, Phatihanakan Rd., Khwaeng Phattankan, Khet Suan Luang, Bangkok 10250,
C at lectrical and Electronic Lat ry, Industrial My and Testing Service Centre,

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, kan 10280,
Instrument Calibrated Ambicnt Environment
Description : Sound Level Meter Temperature 23z NC
Manufacturer : Rion Relative Humidity {50+ 15) %
Muodel 1 NL-42 Ambient Pressure :(101,32521.5) kPa
Serinl No. : 00296516 (ID: RYG_FS0433) LRes S .
Microphone : Type UC-52 No. 180412 B Ay M :F!
Preamplifier : Type NH-24 No.8& 182 i

Standards used :

Band Pass Filter Wavetek 752A 5/N S0010494

Condenser Microphone Briiel&Kjer 4180 S/N 2889871,
Dhecade Attenuator Ando AL-205 /N 00464602,

Arkii

I i Waveform

Digital Multimeter Fluke 85204 S/N 4985007

Pistonphone Rion NC-72 /N 00402446,
8. Measuring Amplifier Brilel&Kjar 2636 S/N 1537484,

Date of Receipt <24 Jun, 2024

Date of Calibration

1 22-2% Feb. 2024

The results relabe only 1o the itemi teved/cal
Asertising the Repor Tentificate and publicty of the results except in full are probibite

Head Office

35 Mu 3 Tarnbon Khlong Ha Amphoe Khkong Luang,
Changwat Pathumthari 12120, Thatand

Ted. (66) 0 2577 %000

Fax. {B6) 0 2577 9009
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E-mal : micgtistr.on th

2.

3

4. Agileat 33220A SN MY44042668.
5. Digital Function Synthesizer NF Electronic Instruments DF-193A /N 122037,
6.

7.

179 |
P

e of value assignod.
Less wiitten perrmission |5 obesined fioem the goverer of TISTI

FMLBLMTC.00Z v
Office
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Request No.21-67/0232

MTC No. EEL. BP. 173/0167

9. Power Amplifier Brijel&Kjuer 2706 S/N 1517650,

10. Speaker Tannoy Limited. Great Britain Eritish Patent No. 215300,
11, Digital Multimeter Agilent 3440 1A S/N MY44005560,

12. ¢ ble A tor T: TPA-303A S/N 2212,

Calibration Procedure :

‘This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on [EC 61672-3 Electroacoustics - Sound Leve! Meters - Pant 3 : Periodic tests (2013). These calibration
procedures were related to the electrical and acoustic signal tests, The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was pe-formed in an anechoic mom with the comparison
measurement method,

“This instrument has been calibrated against stadards maintined at the EN I and El ic Standard
Laboratory (EEL), which are traceable 1o the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is antached Ferewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

k=2, providing a level of of app 95%.
Date of Calibration  : 22-28 Feb, 2024 1/9
Pr
The results nelate only to the items testec/calibrated or sigrnd
Achvertising the Repor/Centificate snd publicity of the results except in full are prok nliesy weritten permmission i obtaned fiom the govemos of TSTIL
FMLBLMTC 002 R &

Head Office

S5 8 3 Tarmbon Khlinig Ha, Amgphoe Khiong Luarsg,
Changwat Pathumthard 12120, Thatand

Ted. (66) 0 2577 S000
Fax. (66) 0 2577 9009

E-enall ; rumpaigtists.on. th Webslmwwan. thirorth

Office/Laboratory

S0i 1€, Bangpoo industrial Estate, Sckturm Road,
Amphoe Muang, Chargwat Sarmutprsian 10280, Thaland
Tel. (86) 0 2323 167280 ext. 115, 116

Fau. (66 0 2323 9165

Office

196 Prahonmyothin foad, Chatuchsk, Banglok 10900,
Thailand

Tel. (661 0 2579 1121-30 et 5215, 5225, 5217
Fa. (66) ) 2579 B552

E-rmall : mitcgtir o E-mnall ; sumaleegistr o th
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CALTATION 0017
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0232 MTC No. EEL. BP. 1730167
3. Acoustical signal test of freg)
Frequency | Dieviation from frequency response (dB) stance limis Maximum-permitied
{Hz) A-weight | C-weight Flax chass 2 (1dB) (4B} of messurement (+dB)
125 0.0 02 0.1 L5 045 0.6
1000 00 0.0 0.0 1.0 045 06
& 000 0.3 -0.3 -0.3 50 0.45 0.7
4. Electrical signal test of frequency weightings
Frequency | Deviation from froquency response (4B) Acce wance limit U permiticd
(M) A-weight | C-weight Flat cluss 2 (£dB) (B} of measurement (+dB)
63 0.1 0.0 o0 20 0.20 0.6
125 0.1 0.0 00 1.5 0.20 0.6
250 0.0 0.0 00 L5 0.20 0.6
500 ] 0.0 0.0 j P 0.20 0.6
1 000 0.0 00 00 1.0 020 0.6
2000 L] 0.0 0.0 20 0.20 0.6
4000 00 00 00 30 0.20 0.6
8000 00 00 0.0 50 0.20 07
Date of Calibration - 22-28 Feb, 2024 !
- Pl
The: rewults relate ooy to fhe ibem tesedicalibrated of value ssigned.
Ay g the fepon/Cenificate ard publicity of the results eseept in full are prohibited unless wiitten permission he govesnor of TISTR
FMLBLMTC 002 Firv.d
Head Office. OfficesLaboratory Office

35 Mu 3 Tarnbon Khlong Ha, Amghos Khiong Lusns,
Changwat Pathumithani 12120, Thaland

Ted, (66) 0 2577 9000
Fax. {66) 0 2577 9009

Soi 1€, Sangpoo Industrial Estate, Subdwnmdt Aoad,
Arnphon Muang, Changaat Samutpraken 10250, Thatand
Ted, [66) 0 2323 167280 et B15, 116

Fax. (66) 0 23239165

1596 Phahonyothin Road, Chatuhab, Banghesk 10900,
Thaiand

Tel. (66) 0 2579 1121-30 ez, 5219, 5225, 5217
Fa. {661 0 2579 8592
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CALIBRATION 0037

TITISTR

Request No. 21-67/0232

THAILARD INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 173/0167

1. Absalute Sensitivity
Reference Acowstic Measured value (dB) | Deviation |Accep Eimit| 1 ity | Maxi -permitied
Signal (dB) Before adjusy After adjust | valise (dB) | Class 2 (dB) (xdi) of measurcment (£dB)
113.96 1141 113.9 0.1 1.0 0.30 N/A
Note: The external calibration adj was firstly The internal calibration adj
was then completed at the display of 124.1 dB.
1. Self-generated noise
2.1 Normal test
Mezsured value Uneerta nty Maximam-permitied uncertainty
(dB) By of measurement (+dB)
189 010 NIA

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

Frequency | Measueed value |1 Maximism-permiticd uncertainty
Weighting {dn) (edB) of measurement (+dB)
A-Weight 123 o NA
C-Weight 17.7 o NA

Flat .0 wln NiA

Date of Calibration

Acheertiing the Repor/Certificas

Head Office

35 s 3 Tambon Khiang Ha, Amphos Khliong Luang,
Changwat Fathumthard 12120, Thatand

Tel, (66} 0 2577 9000
Fa, (66) 0 2577 9005

E-mad : rumpaigtistr.onth Webibe-waw. tiatr orth

1 22-28 Feb. 2024

The sesuilts neate anly 1 the Iemi tested/calibrat
e s pukiicity of B rosults excent in full ane probitited

o iy bkaned fiom the gevemer of TIETIL

CALIBRATION 0037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No, 21-67/0232 MTC No. EEL. BP. 17300167
5. Long-term stability
Time Measured Value Deviated value Hmit inty i permitted
{diy {dn) class 2 (1B} (+dB) of measurement (dB)
Begin 94.0
00 0z 010 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency wekzhtings at | kilz
Frequency | Measured Valoe | Deviated value ptance limit jtted
Weighting (dB) (dB) class 2 42dR) (+dB) of measurement (+dB)
A-weight a4.0 0.0 0z 0.20 0.2
C-weight 940 0.0 0z 0.20 0.2
Flat 941 0.1 0z 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency | Measured Value Deviated value Accepl Fimit permitted
Weighting (dB) (dB) class 2 LdB) (B} of measurement (+dB)
Fast 94.0 00 1 0.20 02
Slow 940 0.0 0.1 0.20 0.2
Legq 94.0 0.0 0.1 0.20 02
|
Date of Calibration +22-28 Feb. 2024 519

The rewults relate only to the fbems tesieccali

e o valus vt

Actveriising the Report/Cedificat and publicity of the results except in full are prohbsted unless wiitien pemission i obtaned from the gowmer of TSTR |
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Request No. 21-67/0232 MTC No. EEL. BP. 173/0167 Request No. 21-67/0232 MTC No. EEL. BP. 1730167
7. Level linearity on the reference level range 8, Level linearlity including the level range contral
Anticipated | Mezsured Value | Devisted value | Acceptance limit Uncentaingy Maximum-permitted uncertzingy| At reference level at 5 dB greater than the under-range on a evel ange
value (dB} (dB) (dB) class 2 (£dB) {+dB) of measurement {+dB) Range Anthcipated value | Measured value | Devialed (A Timie L permiticd
137 1371 0l Ll 030 03 dm) (i} value (dB) | class 2 (+dB) (+dB) of measarement {+dB)
136 136.1 0l 11 0.30 03 30-130 25 5.0 0.0 11 030 0.3
135 1351 0.1 k1 0.30 03
133 133.1 ol 1.1 0.30 03 9. Tone burs! response
132 132.1 ol 1.1 030 03 Time Tarcbura Measured value | Deviaed |Accep limig] i i pe
131 1310 0.0 11 030 03 Weighting | Durstion, Th {ms) By value (dE) (] of measurement (+dB)
130 130.0 0.0 11 0.30 03 200 126.0 0.0 0.20 0.3
129 129.0 0.0 (A 0.30 03 Fast 2 108.9 0.1 0.20 @3
124 124.0 0.0 it 0.30 03 0.25 100.0 0.0 0.20 03
19 oo 0.0 Ll 0.30 03 200 1195 0.1 0.20 0.3
114 4.0 0.0 1.1 0.30 0.3 slow 2 100.0 (] 0.20 03
109 1090 00 11 030 0.3
104 4.0 0.0 (B 0.30 0.3
99 99.0 0.0 L1 030 03
94 4.0 0.0 Il 030 03
89 9.0 0.0 B 030 0.3
84 841 ol (R} 030 0.3
b 79.0 0.0 L1 030 03
74 T4.0 0.0 L1 0.30 0.3
69 69.0 0.0 [B] 0.30 0.3
64 640 0.0 [ W] 0.30 03
59 590 0.0 L1 0.30 03
Date of Calibration : 22-28 Feb. 2024 &9 Date of Calibration + 22-28 Feb, 2024 5/9
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Request No. 21-67/0232 MTC No. EEL. BP. 1730167

7. Level Hnearity on the reference level range (cont.)

Anticipated | Measured Value | Deviated value | Acoepeance limit Uncerminty M permitted

value (dB) () () clnss 2 (2dB) (+dB) of measurement (+dB)
54 540 0.0 L 030 03
49 489 0.1 Ll 0.30 0.3
44 44.0 0.0 1.1 0.30 03
39 389 0.1 L1 030 0.3
34 339 0.1 1.1 0.30 0.3
F 288 02 11 030 03
28 278 0.2 1.1 0.30 0.3
1l 26.9 0.1 Ll 0.30 0.3
26 259 0.1 L1 030 0.3
5 248 0.2 1.1 0.30 03

B. Level linearlity including the level range control
At reference sound level on the reference level mnge

Range Anticipated value | Measured value | Deviated A i) L i Maxi -permittesd
(dB) (dB) value (dB) | class 2 (2dR) (+dB) of measurement (+dB)
30-130 4.0 940 (1] Ll 0.30 0.3
Date of Calibration  : 22-28 Feb, 2024 7/9
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10. Peak C scund level
Mumber of eycles i Anticipated | Measured | Deviased Timmit] L i Maxi permitted
test signal value (dB) | value (dB) | value (dB) | class 2 (+dB) (+dH) of measurcment {dB)
Complete cycle 1254 125.5 ol 30 0.20 035
Pasitive half cycle 1244 1241 =03 20 020 0.35
Negative half cycle 1244 1241 03 20 0.20 0.35
11. Overload indication
Measured value (dB) Deviated Timit] U permined i
Pasitive one-half eycle | Negative onchallcycle | value (dB) class 2 (2dB) (+dB) of measurement (£dB)
1354 1354 00 1.5 0.55 025
12. High-level stahility
Time Measured Deviated value Accop limit 1 i e
wvalue (dB) (a8} class 2 (+dB) (+dB) of measurement (+dB)
Hegin 129.0
= 0.0 0.3 0.10 0.1
End 129.0

(:ammwdhy:g:‘zmﬂ’ ‘Q

(Mr. Pannasit Phasingsri)

0:AETR

Electrical and Electronic Standards Laboratory

Industrial Metrology and Testing Service Centre
Ref : 201 1267012400347003

Date of Calibration  : 22-28 Feb. 2024

Date of Issue 129 Feb. 2024

End of Certificate 9/9
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CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 20 January 2024 CERTIFICATE NUMBER 207437

Cirrus Research plc Pagetula
Acoustic House Approved signatory
:ﬂdllllg‘bn Road N.Smith
unman .
North Yorkshire Electronically signed:
™ n, )

doseBadge Reader : IEC 60942:2003

Instrument information

Manufacturer: Cirrus Research plc Notes:
Model: RC:1104

Serial number: 73728

Class: 2

Test summary
Date of callbration: 29 January 2024

The doseBadge reader detailed above has been cali to the i data as ibed in the ing manual
and In the half-inch fig . The p and ques used are as in IEC60942_2003 Annex B -
Periodic Tests and three of the sound level, and total were made.

The sound pressure level was measured using a WS2F condenser microphone type MK:224 manufactured by Cimrus
Research pic.

The results have been corrected to the reference pressure of 101.33 kPa using the manufacturer's data.
The doseBadge Reader has been shown to conform to the Class 2 requirements for periodic testing, described in Annex

B of IEC 60942:2003 for the sound p level(s) anc staled, for the under
which the tests were performed.

However, as public evi was not available, from a testing P for pattem approval, to
demonstrate lhnt the model of Reader to the for

pattern in
Annex A of IEC 60842:2003, no general statement or canclusion can be made about conformance of the dm&aﬂgc
Reader to the requirements of IEC 60942:2003.
Notes:

This cartficate provides. 1o the 51 sy f units andior ko units of luhoﬂM tateowl Pt
Labaratory of other recognitsed national metrology institutes. mmmmummwnn except
‘approval of the issuing laboratary. The resuls wisiin ihis cedifcatn ratate only fo the Rerms calibrated. The reporied expanded uncertainty is based on 2
standard uncertainty multiplied by a coverage facior k=2, providing #5%,

age probabilty of

ISSUED BY

DATE OF ISSUE 18 August 2023

CERTIFICATE OF CALIBRATION

Cirrus Research

CERTIFICATE N JMBER 197597

Page 1 of 2
Approved signatory
R.Thomas
Electronically signed:

¥ o

doseBadge Reader : IEC 60942:2003

Cirrus Research
Acoustic House
Bridlington Road
Hunmanb
North Yorkshire
YO14 0PH
United Kingdom

Instrument information

Manufacturer: Cirrus Research plc Notes:

Model: RC:110A

Serial number: 76062

Class: 2

Test summary

Date of calibration: 18 August 2023

The doseBadge reader detailed ahm has been to the

and in the half-inch

:Ial‘.a as ¢ ibed in the ing manual

used

in IECG0842_2003 Annex B —

and
Periodic Tests and three ﬂeremnahunan!ma sound pressure lavel, 'mqmocy and total distortion were made.

The sound pressure lavel was
Research plc.

using a WS2F

type MK-224 manufactured by Cimus

The results have been corecied to the reference pressure of 101.33 kPa using the manufacturer's data.

The doseBadge Reader has been shown to conform to the Class 2 requirements for periodic tesling, described in Annex
B of IEC 60842:2003 for the sound pressure level(s) and frequency(ies) stated, for the environmental conditions under

which the tests were performed

However, as public evidence was not available, from a testing organisation responsible for pattem lppfwul to

demonsirate that the model of

Reader

for

o the pattern
Annex A of IEC 60842:2003, no general statemant or conclusion can be made about conformance of the dcseBadun
Reader to the requirements of IEC 50942:2003,

Notes:

This certificate provides traceabdity of measurement 1o the S) system of units andicr to units of measurement realsed at the National Physical

Labaratory or other recognised naticnal metrology insttutes. nasy not
mmmmmmw»umnmm

approval of the issuing

standard uncertainty multiplisd by 8 coverage factor k=2, providing &

tha in full. excapt with the pricr writen
reporied

Certificate Number.

CERTIFICATE OF CALIBRATION 207437

Page 2 of 2
Environmental conditions
The following conditions were recorded at the time of the test:
Before  Pressure. 101.44 kPa Temperature: 21.3°C Humidity: 358 %
After Pressure:  101.44 kPa Temperature: 21.3°C Humidity: 35.9 %
Test equipment
Modal Serlal number
Distortion Meter Keithley 2018 0994818
Acoustic Calibrator Bruel and Kjaer 4231 2610257
E Monitor Comet T7510 21962628
Initial Acoustic Results
Expected | Sample 1 | Sample 2 | Sample 3 | Averag
Level (dB) 114.00 114.31 114.31 114.28 114.30 0.30 +0.75 0.11dB
(Distortion (%) <4,00 0.32 0.26 0.40 0.33 0.33 +4.00 0.13%
Frequency (Hz) | 1000.0 988.2 998.3 988.3 998.3 ER $20.0 01 Hz
The ties or (as applicabh by the d | inty of
measurement, must not exceed the cormesponding tolerance.
Adjusted Acoustic Results
Expected | Sample 1 | Sample 2 | Sample 3 | A a T
Level (dB) 114.00 114.01 114.01 114.02 114.01 0.0 0,75 0.11dB
Distortion (%) <400 0.30 0.34 0.34 033 0.33 +4.00 013 %
Frnquarv;y (Hz) 1000.0 9981 998.3 998.3 998.2 -1.8 £20.0 0.1 Hz
Functionality Results

End of results

)|
NAC

INIRANATEE ASSOCIATES COLLTI,

. 844 Watihaprs, Banghokyal
Hargick 10620 Thasland]

Tel. sEEER0A12

Musde sGABAITIHLY

E-mad jrac-CobatongHuanated com

Wels e ww primaten.som

Certificate No. + COT-029-67

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

10 NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
1SSUE DATE

ENVIRONMENTAL CONDITIONS:

Actredited calibration

* ALS laboratary group [thailand) Ca., Lid.

104 Phatthanakan 40, Phatthanakzn Rd.,
Khwaeng Suan Lisang, Khet Suan Luang,
Bangkok 10250 Thailand.

<24 Jan 2024
+ 25 Jan 2024
+ 30 Jan 2024

Amibient condition in the laboratory are as follow:

Temperature
Relative Humidity

NOTED: The certificate is vaid only fo the item calibrated on dote ond place of cofibrotion.

TABULATION OF RESULTS:

The table an niext page give the measured values. | \%

Calibirated by:

e, Soqawit Thachalad

1 Miss Jittemparn Lertsamphol
1 Miss Ruangrumpal Phoommit

1230430 i
155.0415.0 WRH

SOEC 170252017 Tl

NSC-TISETIS £7025 NSC = TIS1 = TI5 17025

CABRATON N CALIBRATION 0367

Temperature measurement labortory
Colibvation services department.
Page 1 of 2 Pages

 Heat Stress Monitor Cafibration procedure:
- Deltn OHM The temperature calibeation was dore by
HDIZZ In-House colibration Method ‘as  WICL-001
- e accarding to comparison méthad Wit standard
tF 241 digital  temperature’, indicator:.and  standard
< RYG_FS0521 temperature probe. The femperature scale use
 Used item

was bosed on IT5-50.

Traceabifity:

The rasurement, feslits ore roceable to the
internation! "gysten of waits (51 through
National Institute of Metrology Thailand (NIMT)
Certificals  number: TT-0038-23, Certificate
numbers ER-0101-23

Reference Used During Calibrtion:

1. Standard Temperoture Probe

Model: STS-100 AS00, Seriol No.: 687682-09,
Due dete: 28 Mar 2024

2. Digitod Temperature Indicator

Model: DTI-1000-A MX I, Serial No.: 671407-
00591 Due dote: 14 Sep 2004

Uncertainty of Measurement:

The reported uncertainty of measurement &
based on the standard uncertainty multiphed by
@ wmonz foctor k=2, Which for o mormal

NAC |

IMRANATER ASSCLATES 00

to o coveroge
probabilty of apprommalely 95%. The standard
has been in
with the GLM ‘Tvaiuation of measurement dote
Guide to the expression of uncertainty in
measurement’

Mr. Parinya Booncharoen
Calibration Depariment Manager

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FLALL UNLESS

IN WRITING FROM THE LABORATORY

REPRODUCTION




NAC

JNIRANATEE ASSOCIATES COLLTD,

JIRANATEE ASSOCIATES COLLTD,

with the GUM “Evaluation of measurement doto

with the GUM Fvaluation of messurement doto

Continuation of Certificate of Callbration Number COT-029-67 Page 2 of 2 Pages  Calibeati ber COT-020-67 Page 2 of 2 Pages
Result of Calibeation: &1 Without Adjustment L With Adjustrment Result of 2 £ with
Qibgtion Range:  20-40°C Calibration Range: ~ 20-40°C
Table 1: This bulb HP3201.2 S/N: 21001217, Table 1: Th cannected with 1: HPE201.2 S/N: 18021467,
Dimension: Diameter 3.3 mm. Length 170 mm.. o Dimension: Diameter 3.3 mm. Length 170 mm.
Immersion Depth ‘Standard Readiog UG Reading Error immersion Depth Standard Reading ANIC Rending Error
() ra ra e [mm) ro e re)
) 0.052 01 0.0 &0 10033 0.1
80 25.054 251 og™ B0 25051 251
20 30047 301 0.1 &0 30.045 200
80 35,041 51 01 % 80 5.0 351
80 40,035 401 #01 80 40.030 400
Table 2: This prabe Model: TP3276.2.5/N: 21001242, Table 2: This was connected
Dismension: Diameter 3.3 mm. Length 205 mm. YRY - Dimension: Diameter 3.3 mm. Length 206 mm.
[mm] re) ras, L e re {mam)
10 20052 o o 0.1 0,095 110 0,039
10 25.085 s 01 0088 110 25,051
110 30047 s % 3o oo 0.099 10 30.045
110 35041 R, 50 oo 0098 110 35.036 .
110 40035 | 00 (1] 0.099 110 40.030
Table 3: This : b Model: TP1207.2 5/N: 11001783, Table 3: This equipment was cannected with temperature prabe Model: TP1207.2 5/4: 18021270,
Dimension: Dismeter 14 men. Length 150 mm. Dimension: Diameter 14 mm. Length 150 mm.
= % - b
_ standard; YU Read Eome Uncertalty Emror Unssrtainy.
Imm) > Nt ra ra re ra ra ra
20082 0.1 [ 0.099 202 02 0,083
25,054 251 an 0099 51 00 0.099
30.047 300 0.0 0.099 301 01 0.099
35041 M9 01 0,09 350 (1] 0098
0035 398 02 0099 399 a1 0.099
K ***End of Certificate of Calibration®** ***End of Certificate of Calibration®**
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Certificate No.  : COT-020-67 Certificate Mo, - COT-022-67 Page 1 of 2 Pages
'MEASUREMENT ITEM MEASUREMENT ITEM = Heat Stress Mondtor Calibration procedure: ‘,{‘, .
MANUFACTURER MANUFACTURER : Delta OHM The temperature calibration wi donely
MODEL/TYRE HO¥23 In-House calibration - mthod \gx 001
SERIAL NUMBER SERIAL NUMBER + 18018316 e o comngoon e
1D NUMBER it N + RYG_FS0360 dta temperaniin e m’““"“m"
CONDITION AS-RECEIVED weizs based an (75-50,
CUSTOMER + ALS laboratory group (thailand) Co., Ltd. CUSTOMER = ALS laboratory group (thaitand) Co, Ld,
104 Phatthanakan 40, Phatthanakan fd., % 104 Phatthanakan 40, Phatthanaken Rd., Traceability: %
Khwaeng Saan Luang, Khet Suan Luang, The migosrem R_;El[;mmt;:}ﬂrmﬂw Khwaeng Suan Luang. Khet Suan Luang, ﬁ-%nﬂz mwur;'rurlomc
Banghok 10250 Thailand. termatipnal ystem of unis (Si} through Bangkok 10250 Thaland, .. o ey Hrpegh
Nethonol Ingtifbte of Theshond (NIMT) \‘mm of Metrology Thaikand (NIMT)
Gertificaty  number:  TT-0038-29, Certificote . “Gertifiate number: TT-0038-23, Certificate
RECEIVED DATE  ndmber En.0101.23 RECEIVED DATE :11 Jan 2024 rlimbert £7.0101.23
MEASUREMENT DATE e MEASUREMENT DATE +15 Jan 2024 4
DHTE & ISSUE DATE +17 Jan 2024 T Used During Calibration;
Bk 4 !
Model: 5T5-100 AS00, Serial No.: 657682.09,
ENVIRONMENTAL CONDITIONS: ?""M:’WW ENVIRONMENTAL CONDITIONS:
Ak - " Model: DT1-1000-A MK 8, Serial No.: 673407 Aanblent e ey aea as folow: . Modet: DTE-1000-4 MK i, Serial No.: 671407
Temperature :230£30 C 00591 Doe date: 14 Sep 2004 Temperature :230%3.0 'C 00591 Due date: 14 Sep 2024
Refative Humidity 15502150 RH Relative Humidity 15502150 HAH
. Uncertainty of Measurement: Uncertainty of Mesturement:
& b i The reported uncertoialy of mecsurement i The reported uncertointy of meosurement i
NOTED: The certificate is volid anfy o the item colibrated on dote and pldce of colibration. based on the standard uncertainty muitiphed by NOTED: The certificate is valid only to ¢ brated on based on the standand uncertainty muftiphied by
] N @ coveroge foctor k=2, Which for @ narmal [ @ coverage factar ke2, Which for o mormal
- distribution  correspands  fo @ coveroge 4 distribution covrespands o o coveroge
y probabikty of nproximately 95%. The standord ¢ probubilty of i 5%, The standard
- - - - has been i has been i
TABULATION OF RESULTS: TABULATION OF RESULTS:
o Padeo p {

muﬂemmnwmlhmmmiﬁf’ o, - Guide ho the expression of uncertoinly in
g A meazurement’
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Calibration Department Manager
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The table on next page give the measured valises. _

. Whlgs

- Guide to the expreision of wncertointy in
measurement’
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) r. Parinya Bacncharcen
Calibration Department Manager
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N WRITING FROM THE LABORATORY




JIRANATEE ASSOCIATES COLLTD,

Continuation of Certificate of Calibration Number CDT-022-67 Page 2 of 2 Pages

Result of Calibeation: 1 Without LI with

Calbation fange;  20-40°C

Tabile 1: This with wet

HPA201.2 S/N: 18021471,
Dimensian: Diameter 3.3 mm. Length 170 mm.
{man) [p] e ra ra
80 20.060 00 a1 0.099
0 25051 250 EATS 0.099
80 30,041 30.0 o, o9
89 35035 350 00 0.099
80 40,024 40.0 0.0 0.099
Table 2: This d with Glob prob ',mm 18020502,
Dimension: Diameter 3.3 mm. Length 205 mm.
Immersion Depth Standard Reading LUC Rpading Error
{mam) ra ey ra ra
110 20,060 01 00 0.099
110 25,051 251 00 o009
10 30,041 N 30 o1 0.099
110 35.036 a5 01 0.099
110 40,025 401 01 0.099

probe Model: TPI207.2 §/N: 18021266,

Errar

ra ra

o0 0.099

01 0.0%9

02 0.089

03 0059
@5 40025 39.6 04 0099

e+ niglinger Casteation

***End of Certificate of Calibration***

#

Cert. No.: 23E3824

Page.: 20f 2
Result of calibration :- (*) Without adjustment { } After ad ustment
Function: DC voltage measurement Range: 2000 my
ndard Value uuc* Reading Error Uncartainty
(mv) (mv}) (mv) (£pv)
-200.0000 -189.9 01 68
~150.0000 -180.0 0.0 B85
~100.0000 -100.0 0.0 83
-50.0000 -50.0 0.0 B1
0.0000 0.0 0.0 58
50,0000 50.0 0.0 61
100.0000 100.0 0.0 63
150.0000 150.0 0.0 65
200,0000 189.9 0.1 68
The reported uncertainty of measurement was based on a slandard i i bya
factor k=2, providing a level of of 95 %
UUC= Unit Under Calibration.
-olo-
Bt
a 1193422
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) &\-'-”
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES /};
L7y
.

5344 PATTANAKARN ROAD SO 18, SUANLUANG. SUANLUANG, BANGKOK 10250

TEL. 0:2717-3000-23 FAX, 0-2719-94%4 MBCTIALTIEI TS
CALERATION sot8.

Certificate of Calibration ~ Gerifieat No.: 2asass
age : 2

Equipment : pH Mater
e ishoegie sdsonpooriioirieg
Madel : SevenExcallence Comporste Servioss 3: d
Serial No.: BE34201445
1D No: RYG_EMO152
Condition As-Recelved: Used llom
Recelved Date: 08 December 2023
Calibration Date: 14 Decembar 2023
Reference: 2312-0151DSC Submitied by: ALS Laboratory Group (Thalland) Co.Lid. Reyong Branch
Ambilent Temporature; (23 £ 2 ) °C i
Relative Humidity: (s0+10)% B16/10 Moo 5, T-Maanam Khu, A Pluakdasng.
Rayong 21140, Thadand

usad: wary using calibaation procedurs Mo, CP-E17 according to EURAMET eg-15.
Condition of this result of calibration
1 Reforance standards instruments :

Instrument Madel Sorial No, Cartificate No, Duse Date
1) Multi-Product Calibstator 55028 2435802 EE-D041-23 26 Ape 2024

2.Thés result of casbration was made on requesied at the point specified by cusiomar,

3.Tha cortificate is valid only 10 the Bom calibrated on dale and place of calibration.

4.This Centification is raceable 1o the International System of Unit maintained through-
-Kational Institute of Motrology Thaland (NIMT)

ol

REVIEWBY .Vl

APPROVED BY . Llzfie—"

XT CAL. DATE J.!K.l_!él?'*
pie it

[

by: F A d Signatory : ot
Issue Date : 15 December 2023 | | Phalines Prabpaipal
(A iuntawat Knamehai

[ 1Pongsagam Boomyapom

& 0331106

L8
- =
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPURATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES &
S04 PATTANARARN ROAD SO 15, SUANLUARG, SUANLUANG BANGKOK 10250 v
TIL 0-2717-300039 FAX.0-2719.6484 frrvruieziie

Cert.No.: 23CH1574

Page: 1of3
Certificate of Calibration
Equipment : pH Meter
Manufacturer : Mettier Toledo
Model : SavenExcellence
Serial No. : B334201445
ID No. : RYG_ENO152
Condition As-Received: Used ltem
Recelved Date : 08 December 2023
Calibration Date © 15 December 2023
Reference : 2312-0151D5C-3
Submitted by : ALS Laboralory Group (Thailand) Co.,Ltd, Rayong Branch

G160 Moo 5, T.Masnam Khu, A Pluakdaeng,
Rayong 21140, Thaitand

Ambilent Temperature (25 £ 25) "C

Relative Humidity : (50 + 15) %

Calibration Procedure : I - house method :
- CP-CHS by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)

- CP-CHS by with standard th
Calibrated by : Warakorn Lemngagtrakul
Approved by : @
Approved Signatory
([ ) Saithip Meangmal
{ V:}ymwn Lerngagtrakul
( ¥ Ponpan Paipim
lssue Date : 18 Decamber 2023
The Uncer fora of app 95%
Thi certificate may not be seprdecel aiher i in Fal, exeeps with the prior writirs
Appeoal of the bead of Corporase Servioes 1 | Bipuipmen Calibration sed Testing Services

A 0061636




@ TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CertNo.: 23CH1574 CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
Page.: 203 33404 PATTANAKARN ROAD 501 15, SUANLUANG, SUANLUANG BANGKOK 10250
Condition of this calibration result TEL 0-2717-3000 FAX. 0-2719-0484
1. Reference Standard Instrument
Instrument Serial No. 1D No, Cert. No. Due Date
1) Document Process Calibralor 54030049 130RC116 23E2802 27 Aug 2024 Cert.No.: 2Z3TW168
2) Red. Standard Thermometer 4882054 110RCO44 231908 26 July 2024 Page.: 10f 2
This certi is to the System of Unit maintained through:-
- Technology Promotion Association (Thailand-Japan] = .
i ) Certificate of Testing
2. Cerfified :The resulls are iraceable to S through CPA chem Lid., Equipment : DO Meter
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
Manufacturer : ¥s 1] f“ i
Buiffer 8ol Manufa LikNa: i i dige REVIEW BY ...... 5‘"’1& L e
pH 4.008 CPA chem 213598 14 July 2025 —
Serial No. : PEO
pH 6.986 CPA chem 931958 01 Oct 2024 15E102796 APPROVED BY ﬂ'
pH 9.997 CPA chem 240108 02 Nov 2024 10 No. : RYB_EN0022 ) |
MEXT CAL DATE 34
3, This certificate is valid enly to the item calibrated on date and place of calibration. Received Date : 21 July 2023 "
Calibration Results Test Date : 24 July 2023
Function : mV Measurement Reference : 2307-0713D5C-1
Performing standard curve by Fluke at pH (4,7,10) . T r
ul H ALS Laboratory Group (Thailand) Co. Lid.
Nominal | Standard Uncertainty of Coverage el ? )
Unit Under Valkse Voltage Actual Reading Measurement factor sy
= i B16/10 Moo 5, T.Maenam Khu, A Pluakdaeng,
n :
Ra 21140, Thailand
pH mv mv oH iid k vong
PH Meter 4,000 177.48 1773 4.000 0.058 2.00 L : (25%5)°C
S/N.: BB34291445 7.000 0.00 0.1 7.000 0.058 2.00 Humidity (50 £ 20) %
10.000 ATT48 ATT5 10.000 0.058 2.00 Test Procedure : In - house method : CP-CH3
oy 1 with Azide Mathod
Tested by : Walalak Sirithean
Approved by : 8
Approved Signatory
{ alee Butkruea

(') Saithip  Meangmai
{ )Warakom Lerngagtrakul

Issue Date : 26 July 2023
a 1193852 8 0320211
CertMo.: 23CH1574
Page: 3of3 Cert.No.: 23TW168
il Results Page.: 2 of 2
Function : pH Measurement
threa buffers curve by using buffer nominal pH (4,7,10] Condition of this result of calibration
Unit Under Standard pH Actual pH | ActualmV | Uncertainty of | Coverage
Calibration Buffer Solution Reading | Reading |pH measurement| factor 1. Reference Standard Instruments ;
(mV) (%) k This. is ble to the | 1 System of Unit through the reference standards
PH Electrode 4008 4013 184.1 0.0045 200 of sl Celitvwtion Ceater Tepticlony Fromotion fssacialion’ (Thakisnd- tpan).
[S/N.: 3225388 6.986 B T 0.0084 4
9.097 iﬂaog;! -1%4 + o ;?: Instrumen Sarial No. 1D No. Cartificato No. Due Date
- - - - - 1) Burette - 1308U10 23CG11T2 22 Mar 2025
Function : Temperature Measurement 2) Balance 1126143764  140RCO04 22MM50 20 Sep 2023
2. Standard Material :- z
Materi Manufacturer Lot.No. Assay .
Sodium Thicsulfate pentahydrate Maerck AMITEI3E 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: JSE100464
Titration Method DO Meter g S
Calibration Standard uuce Erir Uncertainty of | Coverage (Azide Modification Method) Reading
Point Temperatura Reading measurament factor
{mgiL) (mgiL) mgiL
(ec) e c) (’c) (z°c) K ! imait}
250 25,008 243 0708 0.13 200 S Lk e
Remark : - UUC® = Unit Under Calibration
The reported uncerainty of measurement was based on a slandard ied by a This report was certified only for the instrument wa tested.|t is allowable to use for study
factor &, a level of of approxis 05 %. the system efficiancy, The environmental impact cont-ol and present to organization it may concemed
Intend 1o use for advertising and referral purpose is prohibited. This report may not be reproduced
=ollo- other in fullwithout written approval of the laboratory
-olo-
a1193851 a 1172155




¥ PROMOTION ASSOCIATION (THAILAND-JAPAN)

RVICES 3 EQUIFMENT CALINRATION AND TESTING SERVICES L 4 3
=

$344 PATTANAKARN ROAD S01 1. SUANLUANG, SUANLUANG BANGKOK, 10250 @

mACTHsTaTTE
TEL D27T17-300-29  FAX. 0-271%5484 CALBRATION 0604

Cert. No.: 2Z3LM125

£
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %
CORPORATE SERVICES 3 EQUIFPMENT CALIBRATION AND TESTING SERVICES itwﬁﬁk‘
A3 PATTANAKARN ROAD S0 1B, SUANLUANG, SUANLUANG BANGKOK M50 et
5 4
THL 0-2717. 300029 FAX. 037190484 forinslngrtantiais

Cert. No.: 23TMB62

4

a 1159515

Page.: 10of 2 Page: 10of3
. . . . . .
Certificate of Calibration Certificate of Calibration
Equipment : Low Temp. Incubator
Equipment : DO Metar with Sensor e
Manufacturer : Memmert PEVEW BY JN
Manufacturer : Ysi
ey - Model : PPT50 APPROVEDBY - c
Serial No. : V818, - ‘1; "
Serial No. : 156102796 . s 3180064 NEYT CN.. DATE 9
et
1D No. : RYG EN0032 10 No. : RYG_END154 2
Submitted by : ALS Laboratory Group (Thailand) Co..Lid. Submitted by : ALS Laboratory Group (Thailand) Co.,Lid.
Rayong Branch {Rayong Branch)
B16/10 Moo 5 T. Maenam Khu, A. Pluakdaeng, B16/10 Moo 5 T: Maenam Khu,
Rayong 21140 Thailand A. Pluakdaeng, Rayong 21140 Thailand
Location : TPA On Site Calibration Laboratory Location : BOD Room
Received Order : 25 July 2023 Received Order : 29 May 2023
Calibrated Date : 27 July 2023 Calibration Date : 29 May 2023
Ambient Temperature : (26:10)°C Ambient Temperature : (26+10)°C
Relative Humidity : (50:£30)% Relative Humidity : (50£30)%
RELINEND : VISR L Calibrated by : Man Pattanapongpaiboon
Calibrated by : Preecha Hiahib
Approved by : ‘£ Q,J
Approved by : Approved Signatory
Approved Signatory { ) Pornthippa Tameyakid
{ ) Pomthippa Tameyakul { ) Malee Butkruea
{ ) Malee Butkruea (,7) Suwit Imjai
) Suwit Imjai
Issue Date : 31 July 2023 Issue Date : 7 June 2023
The U are for P of app 95% The are for a confidence p of appeaximately 95%
This cenifican may noxbe reprodeces otker iham in full, excep with the [ins wTimes This cenificaic may nor be repreduced otber tkes in full, srcopt with fhe prior wrimes
Approvad of the e of Crrporste Servicr 3 : Equipmem Cabibration ased Teating Serviors. Approval of the bead of Ciupoeste Services 3 ; Egiipment. Calibration seud Trating Sorvice.
A 0053618 A D054967
Equipment : DO Meter with Sensor Carl. No.: 23LM125
Condition As-Received :  Used llem Page.: 2 of 2 Equipment : Low Temp. Incubatar Cert. No.: 23TMB62
Reference : 2307-0713DSC-2 Condition As-Received :  Used ltem Page: 2ol 3
Procadure Used :- Reference : 2305-08880C-2
Calibration were conducted using in-house p CP-OTO1 to with Procedure Used :- . . . _
Industrial Platinum Resistance Thermometer ( IPRT ) info Temperature Bath. G were using p cp-0TO2 o direct
The temperature scale used was based on [TS-90. meihod with Data Acquisition which with Resi Ti Detector ( RTD ).
d i n The temperature scale used was based on ITS-80.
1. Rafarence standard instrument:- Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 2188080 2211285 TPA 21 Oct 2023 n nt Modal Serial No. Cert. No. Due Date
2. This certificate is valid only 1o the item calibrated on date and place of calibration. 1) Data Acquisition 349724 MYS7013711 22LM93 02 Jul 2023
3. This s to he Systam of Unil 2, This certificate is valid only to the item calibrated on date and place of calibration.
Remark : TPA : Technology Promotion Association ( Thalland - Japan ) 3. This ion is 1o the System of Unit,
Result of Calibration :-  (*) Without Adjustment Result of Calibration == { * ) Without Adjusiment
Function : Temperature measurement. * Function of UUC" ; Temperature Source »
This instrument was connected with_ter sensor, SIN.: 1228475367 Fresh air sotting : Close Environment during calibration
g Beginning Finished
Calibration| Immersion Standard uuc Coverage 23 o
Point Depth | Tem, re | Reading e Qe Factor
(¢) (mm ) (c) (c) (c) () k 24 i
20.00 100 20.011 19.61 -0.101° 0.15 2.00 [AC Supply ( Voit ) 223 22
UUC* : Unit Under Calibration
Position : i sm‘
The reported uncertainty of measurement was based on a standard unceriainty multiplied by a H 1D Mo.;
ge factor k, alevel of of s 95 %. 1 18-18RTD-01
2 18-18RTD-02
-clo- F] 18-18RTD-03
4 18-1BRTD-04
5 18-18RTD-05
6 18-18RTD-10
7 18-18RTD-07
Proba Installation Details : Dimension of Chamber : 8 22-18RTD-08
a= 10 em D= 060 m 9 (ref.) 18-18RTD-09
b= 10 em = 10 m
c= 10 cm = 12 m
Capacity= 075 m

[E

a 1165130




A

Equipment : Low Temp. Incubaior Cerl. No.: 23TMa62
Condition As-Received : Used ltem Page: 3of3
Reference : 2305-08980C-2
Result of Calibration :- (™) Without Adjustmert
Function of UUC" : Temperature Source
Fresh air setting : Close
Calibration | ULC* uuc* Ti Owverall g
Point Setting | Reading stability i Factor
(¢) | (cy](c) (£°C) ('c) (c) K
20.0 200 | 200 0.018 0.72 1.0 2
C Temp (°C)
Paint Position 5
{°c) 1 [ 217 31T 41 & T s | 7 [ 8 Jopen)] (s2c)
200 | 19.547 | 19.780 | 19.487 | 19.529 | 19.408 | 20.139 | 20.112 | 20.408 | 20.118 0.30

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

Temperature stability : One-half of the greatest of al any one sensor.
s The i of at any sensors and the measured

ftemperature al the reference location which are observed at the same lime or at as close an observation time as

possible to ine the pattarn or within the chamber under steady-state conditions.

Overall : The DN of tha i and s

uuc* : Unit Under Calibration

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

The reported uncertainty of measurement was based on a standard ity led by a £l
tactor k, providing @ level of confidence of approximately 95 %.

-olo-
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Sartorius (Thailand) Co., Ltd.
Huaykwacg, Huayirwang.

Tek: +66 2643 53818 Faoc +58 2043-5367,

e S/ARTORILS

@ﬁ@ of Calibration

Model Number: ~ MSE2245-100-DU Certificate No. : 24BCI0069 .

Description:  Analytical Balance lssued Date:  Friday, Fi o024

Serial Number: 0026207038 Reference No. : 229196

ID No. : RYG,_EN00OZ o o
: Sartorius Page No. : 2of2

Calibration Results : Without Ad]ustmem

Repeatability Eccentricity (Off-center loading error)
Y e osply i oo l‘_l’.ﬂu' ¥ b
T aused s acddona!
oxpreas reproducitaty quanttatively. f oy g,
Nominal Value : (Low Load) 20.0000 | 199.9999  |Nominal value : 100 g
2 g 20.0000 200.0000 0.0004 g
Tolerance 20.0001 200.0000
aoo0r g 20,0000 199.999%
20,0001
Nominal Value : (High Load) 19.9999 | 200.0000
200 a ﬂ.ﬂnﬂo .ZOO,UUO( i
Toleranca 20,0000 198,959 7
0.0001 g [19.9599 200. 0001 )
19.9999% 200. OUUC

Standard Deviation 0.00007 Q. 00006

Linearity
b i o slope.
Telerance 0.0002 4]

Norminal Value Conventional Mass Value Deviation [ Uncertainty
@) (@ © ig)

0.01 0.0100 0.0000 | 0.00018

0.05 0-0500 6.0000 | "6.00018

0.1 0.1000 0.0000 | 0.00018
0.5 6.5000 0.0000 0.00018 |

i —_1.0000 0.0000 0.00018

] : 5.0000 0.0000 0.00018

10 10.0000 0.0000 0.00018
20 20,0000 20.0000 0. 0000 0.00024 |
C 50 | 50.0000 45,3855 =06.000% 0.00015 |
100 | 100. 0000 1000000 0.0000 0.00023 |
200 | 200.0000 155.9598 —u L0001 0.00032 |

End of Report.
SOP FM 33 03 February 2022

o, S8 A SRTORILS

@ﬁm%@@jﬁ@ of Calll::atlo -mmrsnsv Z[?{@é"‘

Model Number:  MSEZ245-100-DU

Description : Balance

Serial Number: 0026207038 Reference Mo. : 228196

10 Ne. : RYG_EN0002

IManuf; :  Sartorius Page No. : 102

Customer Name : ALS Laboratory Group (Thailand) Co. Ltd. (Rayong Branch) —
616110 Moo 5 T.Maenam Khu, A.Pluak Daeng, Rayong 21140, Thalland.

Calibrated Place : ALS Laborslory Group (Thaliand) Co., Lid,(Balance Room)

£16/10 Moo 5 T.Maenam Khu, A Plua<daeng, Rayong.21140, Thailand. N
Calibrated By :  Mr.Chenchai Inthana

------ - Calibration
Calibration Date :  Thursday, February 22, 2024 Procedure No. : This calibration was conductad by
Using in-house calbration procedure mumber (WI-003)
Based on UKAS LAB 14 : 2019

Metrological data : Ambients Condilions:

Capacity : 220 g Readability:  0.0001 [:] Ti . 24.2°C + 5.0°%C
Humidity : _67T0%RH_ + _100%RH

Reasons for calibration Pressure £

Equipment Condition: (1 Goos Operste [ far

Measurement Mathod UKAS Publication Ref :Lab 14
which Is cbtained from the slandard uncertainty mullipsed by the

[ hew tostatation (] Senvice / Rapaired [5] Ra-calloration Maintanance

mlﬂﬁmﬂjmmum«mmwnmm Nummmnmdummmmw

which
realise th unit of ,:-Guu %MWdM:SH Rapmnlfnlarummlum&ld
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53414 PAT ROAD 501 18, . SUANLLIANG BANGKOK 10250
TEL.0-2717-3000-20 FAX.0-2719-9484

=, = = Cert. No.: 24TME32
Certificate of Calibration s s
Equipinert ; HatAr Oven | peviewsy ... ﬁd‘fxd{f .......
Manufacturer : Memment I? ;
s UFE 500 APPROVED BY.......7
Serial No. © G511.1572
NEXT CAL DATE.......... AL

ID No. : RYG_ENDO10
Submitted by : ALS Laboratory Group (Thadland) Co. Lid. (Rayong Branch)

616110 Moo 5 T. Maenam Khu

A Pluakdaeng,

Rayong 21140 Thaitand
Location : Oven Room
Received Order : 21 March 2024
Calibration Date : 21 March 2024
Ambient Temperature : (26+10)"C
Relative Humidity : (50+30)%
Calibrated by : Man Pattanapongpaiboon
Sy * Ml

Approved Signatory
{ ) Pomnthippa Tameyakul
{ )} Unnepphet Harachai
N% Suwit Imjai
Issue Date : 22 March 2024
The are for a confi probability of 5%
may than i full, except with the prior written
. " . .




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

53404 PAT ROAD 501 18, . SUANLUANG BANGKOK 10250
TEL0-2717-3000-29 FAX.0-2719-9484

Hot Air Oven Cert. No.: 24TM632
Used hem Page: 20f3
2403-05630C-1
using calibration p cP-OT02 ing to direct Cert. No.: 24TME34
i by - eyt Certificate of Calibration e e
Thermocouple Type T.
The temperature scale used was based on ITS-20.
Condition of this result of calibration 2
1. Referance standard instrument-- Equipment : HotAir Qven | W BY 7244'4’&?&
Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MYS7013711  23LMI15 TPA 11 Jul 2024 Mantfacti 3 Memmert
2. This certificate is valid only 1o the item calibrated on date and place of calibration. APPROVED H\p@"
3. This certification is ble 1o the | jonal Sys:em of Unit, Model : UF 110
Remark : TPA : Technology Promotion Association { Thailand - Japan )
Result of Calibration ;- (* ) Without Adjustment Serial No. : B423.0853 Tecceeal . 21/03/25
Function of UUGC" Tmmm NEXTCALDATE....... o5 e e v
Fresh air setting : Close Environment during calibration ID Ne. : RYG_ENO213
Finished
27 Submitted by : ALS Laboratory Group (Thaland) Co.,Ltd. (Rayong Branch)
e . 59 €16/10 Moo 5 T. Maenam Khw,
[AC Supply ( Vit ) 222 224 A. Pluakdaeng,
3 g Rayong 21140 Thailand
‘; b Ref. Std. ID No.: @ Locstion': Oxbn-Raom
i § 1" s Point
= Position :| (180)°C (104)°¢C Received Order : 21 March 2024
-"‘-"-7“—:64 o / Calibration Date : 21 - 22 March 2024
- " ] b 18-18TC-01 | 18-18RTD-01 Ambient Temperature : (26210)°C
-— 2 18-18TC-02 | 18-18RTD-02 Relative Humidity : (50£30)%
3 18-18TC-03 | 18-18RTO-03
4 i _l_a:IéTC;@J;i 'ié"fsé.nj_b;" Calibrated by - Man Pattanapongpaiboon
Frobe installation Details :  Dimension of Chamber : ‘;’ :i:g:ﬁ ;:_‘:ggm &E : ’
: 2 ::: : o) ::: : T 18-18TC-07 | 18-18RTD-07 Approved by : :
c= 50 om = 048 m 8 | 18-18TC-08 | 22-18RTD-08 Approved Signatory
Capadiy= 041 m® 9(ref) | 18-18TC-09 | 18-18RTD-09 { ) Pomthippa Tameyakul
{ ) Unnopphol Harachai
Suwit Imjai
Issue Date : 23 March 2024
The are fora probability of 95%
‘This centificate may not be reproduced cther Bhan in full, Excepd with the prior wrilten
Approval Services 3 - Equi Tasting
Equipment : Hot Alr Oven Cert. No.: 24TME32 Equipment : Hot Air Oven Cert. No.: 24TME34
Condition As-Received : Used ltem Page: 3of3 Condition As-Received :  Used ltem Page: 20f3
Reference : 2403-05630C-1 Reference : 2403-05630C-3
Result of Calibration :- (*) Without Adjustment Procedure Used :-
Funetion of UUC* : Temperature Source Calib W s using calibration p CP-OTO2 ing to direct
Fresh air setting : Close method with Data isition which with Res T Detector { RTD ) and
Calibration [ UUC* | wuc* T Overall Thermocouple Type T.
Point Sefting stability it Factor The temperature scale used was based on ITS-80.
('c) | ey i) (£°Cc) (°c) (*c) Condition of this result of calibration
104.0 1040 | 104.0 0.051 0.58 0.62 1. Reference standard instrument:-
180.0 180.0 | 180.0 0.15 1.3 1.7 Cert. No. Traceable
m d Temperature | C | 1 ) Data Acquisition MYST013711 23LM115 TPA 11 Jul 2024
Point Position 2. This cerlificate is valid only to the item calibrated on date and place of calibration.
(*¢) 1 2 3 4 5 B 7 B [o(rel)| (+°C) 3. This certification is to the ional System o' Unit.
104.0 | 103.921]103.788] 103.757 | 103.759| 103.950 [ 103.817] 104.213 103.672| 103.673] 042 Remark : TPA : Tachnology Promation Association ( Thailand - Japan )
1800 | 179.614[ 179.270] 179.145] 179.509] 180,001 | 180.423 | 180.283] 180.629] 179.429 14 Result of Calibration :-  (*) Without Adjustment
Avarage* : The averaga of 30 vakues In sach position. Function of l.I.l.IC' : Temperature Source
Temperature stability : One-hall of the greatest i iff af d at any one sensor, Froatymr antting : Cloes
Temp if y : The i iff af at any sensors and the measured Finished
temperature at the reference location which are observed at the same time or al as close an observation time as { :;
@ o de the ern or h ity within the chamber under stea ate conditions.
o T Diframae 45 sl b0 i Sspe 3 : = e Sumply (Vi) 224 223
UUC* : Unit Under Calibration i S
Note : The reported uncertainty of measurement was included stability and excluded uniformity . ] s Ref. Std. 1D No.: @
The reported uncertainty of measurement was based on a standard inty iplied by & ! " 5 iw:a e, foit
factor k. providing a level of of app ¥ 85 %. - Position
W JHE /
“olo- b

1

2

3 18-18TC-03 | 18-1BRTD-03
4 16-18TC-04 | 18-18RTD-04
5 16-18TC05 | 18-18RTD-05
]

7

a8

Probe Installation Details:  DJ jon of Chamb
a= 50 om D= TR 18-18TC-06_| 23-18RTD-08
b= 50 cm s S 18-18TC-07 | 18-1BRTD-07
c= 50 cm H= Ak i 18-18TC-08 | 22-18RTD-08

Cagaity & AT mb 9 (rof.) | 18-18TC09 | 18-18RTD-09




Equipment : Hot Air Oven Cert. No.: 24TME34

Condition As-Received : Used Item Page: 3of3
Reference : 2403-05630C-3
Rosult of Calibration :- (*) Without Adjustment
Funetion of UUC* Temperature Source
Fresh air setting : Close
vuct | vuer | Temp Temp Overall a
Paint | Setting | Reading stability fi Factor
(c) Je)y]e) () (c) (c)| &
104.0 1040 | 1040 0.065 0.52 0.90 2
180.0 180.0 180.0 0.20 1.2 2.0 2
()
Paint Position
(*C) 1 2 3 4 5, 6 7 8 [oret)| (2c)
104.0 104.169 | 103.506 | 103.898 | 103.712) 105,772 103.730| 104.289 | 103.805] 103.798 0.42
180.0 180,701 179.230) 179.935) 179.909| 180.127 180.138| 180.895) 179,313 180.211 1.1

Average* : The average of 30 values in each position

Equipment - Water Bath Cert. No.: 24TM635
Condition As-Received : Used ltem Page: 2of 3
Reference : 2403-05630C-4
Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM ET15 according
1o direct measurement method with Data Acquisi which with ial Platinum

Thermometer { IPRT ).

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

Instrument Serial No, Cert, Ho, Traceable Due Date
1) Data Acquisition MY57013711  23LM115 TPA 11 Jul 2024
2. This certificate is valid only lo the fem calibrated on date and place of calibration.
3. This i ion is o the i System o Unit.
Remark : TPA : Technology Promotion Asscciation { Thailand - Japan )
Result of Calibration :- (") Without Adjustment
Funetion of UUC* : Temperature Source

Heat transfer medium used :  Water

Temperature stability : Gne-hall of the greatest i il of at any one sensor. — —
: The maxi iff aof at any sensors and the measured TC) TR M\’o:m?mply
temperature at the reference location which are observed at the same time or at as close an observation time as Boginning of %5 55’ - 25
possible to ine the pattern or | ity within the chamber under steady-state conditions. |ﬂniuhud pry 75 57 93
Overall Vari : The Diff of the maxi and mini
Uuc* : Unit Under Calibration Poaltion s Ref. Std.
Note : The reported uncertainty of measurement was included stability and excluded uniformity . 3 ID No.:
The reported uncertainty of measurement was based on a standard inty i by a g 1 4803988-001
factor k, providing a level of confidence of imatey 95 %. U sieny S 3 A9Us905:0022
3 3 AGKa0A0 005
e 4 4803988-004
| Stret) 4803988-005
Froat
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORF MENT AND TESTING SERVICES
534/4 PAT ROAD S01 18, . SUANLLWANG BANGKOK 10250 g L
TEL.0-2717-3000-29 FaX.0-2719-9484 CALIBRATION 3508
Equipment : Water Bath Cort. No.: 24TMB35
Condition As-Received : Used llom Page: 3o0l3
Reference : 2403-05630C4
Result of Calibration - (* ) Without Adjustment
Certificate of Calibration e s Function of UUC*:  Temperature Source
Lot Calibration uuct uuc* Average* Standard Reading ( C )
point Selting Reading Position
F: {°C}) ("C) (") 1 | 2 | 3 | a | 5 (ref) {£°C)
Equipment : Water Bath - 72&({&?{{ 85.0 85.0 85.0 84428 | 84424 | 84489 | 84507 | 84477 0.18
Manufacturer : Calibration c o
Memmert P Aﬂﬁ‘—- Soint Uniformity | Stability |~ 770
Model : WNBZ2 APPROVED BY.....otmvverosresssnsssnsinsiom (c) {*C) (£'C) [
85.0 0.19 0.11 2

Serial No. : L513.0648 21/09/25
NEXT CAL DATE......cccosnunmmsminnss

1D Ne. : RYG_END0G1

Submitted by : ALS Laboratory Group (Thalland) Co. Lid. (Rayong Branch)
B16/10 Moo 5. T. Maenam Khu,
A. Pluakdaeng,
Rayeng 21140, Thailand

Location : Wet Chemisiry Lab

Received Order : 21 March 2024

Calibration Date : 21 March 2024

Ambient Temperature : (26+10)°C

Relative Humidity : (502£30)%

Calibrated by : Man Pattanapongpaiboon

Approved by : £M

Approved Signatory

{ ) Pomthippa Tameyakul

() Unnopphol Harachai

(/] Suwit Imjai

Issue Date : 23 March 2024

The Uncertainties are for a confidence probability of approximately 95%
This certificate may not be reproduced ceher than im full, except with the prior written

Average* : The average of 30 values in each position.
1 1 The i i of at any sensors and the measured temparature
at the referance location which are observed at the same time or at as close an cbservation time as possible
within tie chamber under steady-state conditions.

af d at any one probe,

o ine the pattern or
Stability : One-half of the greatest
uUuc* : Unit Under Calibration

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

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
ge factor k, p ing a level of confid of approxinately 95 %.

~ollo-
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g‘ﬁ & Certificate of Calibration

WSC-TIS-TT V7028
Equipment: SPECTROPHOTOMETER Certificate No.: C06230441
Model: DRE00O Issued Date: 19 Seplember 2023
Serial No. (or ID.): 1627845 (RYG_ENOD3T) Job Mo.: WO-00005382
Manufacturer: HACH Page: 10f3
Condition: In Condition
Customer: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
616/10 Moo 5 T.Maenam Khu, ;
A.Pluakdaeng, Rayong 21140, Thailand. REVIEWEBY _._. {i_f-f _ qq Sl I
Envionment Condition:  Temperature 229 ¢ ES e
i A (11
Calibration Place: ALS Laboratory Growp (Thailand) Co. Ltd. (Rayong Branch) (Wet Chemistry)
616/10 Moo 5 T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thailand.
Calibration By: Mr Nattapat Rungrueang
Calibration Date: 18 September 2023
The Mathod used: In house method, CAL-'N1-24, base on ASTM E 275-08 and ASTM E 387-04
Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards and
Technology (NIST) through Stama Scientific Limited.
The standard for Wavelength Certificate No. 111583 and 111584
The standard for Photometric Certificate No. 5114984 and 111588
The standard for Stray light Certificate No. 111586 and 111585
The standard for Spectral resolution Certificate No. 111587
P ﬁgf :
{Mr. Nattapat Rungrueang) {Mr. Nitinun Srihawan)
Person in charge Authorized signatory
This cartificats is isusd the unis of thy Units (85 ceabity o
stated s u age e=z)
provice a s he of Uncenainty

npled. The report shal not be

Fepreduced axcopt in Aull without approval of DIEH Technology Limited.

Vi iy oo Tl dvie
DCEH Tachnciogy Limited

2533 st Emiaenon e ryemmnrant 80
Sulthurmeet Ao, Rengchak, Preskhanong, flenghok 10780
Frons: +66 7630 7000 Emal i calbraton(oban com  Wabade: www fkah sormisciantic fudat

Delivering Growth - in Asia and Beyond.

CAL-FM-COB-15: 12 Sep 2022

&z DKSH

Certificate No.: CO6230441 Page 3ol 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Callbration Comection Uncartainty
0.0000 0.000 0.0000 0.0080
235 nm
0.7355 0757 0.0015 0.0080
0.0000 0.000 0.0000 0.0080
257 nm
0.8574 0.857 0.0004 0.0080
0.0000 0.0C0 0.0000 0.0080
313 nm
0.2864 0.280 -0.0036 g 0.0080
0.0000 0.0C0 0.0000 0.0080
350 nm
0.6374 0.827 0.0004 * 0.0080
Stray light *
Standard: cut-off UUC: Wavelength (nm) UUC: Transmission (%T) Absorbance { A)
260.62 +/-0.11 nm 2606 13 1886
391,44 +-0.11 nm 3014 12 1886
Spactral Resolution *
Nominal Concentration 0.02 % wiv Peak Trough Ratio SBW
Standard Wavelength { nm ) 268,66 265.69 138 2,00
UuC: Wavelength (nm) 268.2 266.1
5td Absorbance { A) 0.4586 02780
Absorbance | A} 0413 0.300

* Calipration Marked " Not TIS1 Accredited " in this Certiicate have been included for completenass.

The End of Certificate

Delivering Growth - In Asla and Beyond. CAL-FM-CO8-15: 12 Sap 2027

&= DKSH

Certificate No.: CO6230441 Page2of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The speciral bandwidt of Std at 2 nm and UUC &t 2 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
418.61 418.3 0.3 0.13
536.66 536.6 0.06 013
63r.98 638.3 -0.32 043
T48.48 T48.7 -0.22 013
807.03 BO7.4 037 013
Pholometric Accuracy (Absorbanca)
Wavelength Standard absorbance Unit Under Callbration Correction Uncertainty
0.0000 0.000 0.0000 ¥ 0.0045
0.2830 0.289 0.0040 0.0045
420 nm
0.5168 0518 -0.0022 0.0045
1.0288 1.028 0.0008 0.0045
0.0000 0.000 0.0000 0.0045
02867 0.283 0.0037 0.0045
440 nm
0.5073 0.509 -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
4B5nm
0.4585 0462 -0.0025 0.0045
0.9334 0.533 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
0.9488 0.548 0.0008 0.0045
0.0000 0.000 0.0000 0.0045
0.2594 0259 0.0004 0.0045
580 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
0.25T8 0.257 0.0009 0.0045
636 nm
0.4971 0497 0.0001 0.0045
0.8720 0.871 0.0010 0.0045
e
2533 e FrysTns T i

Delivering Growth - In Asla and Beyond.

CAL-FM-CDS-15: 12 Sep 2022

&= DKSH

lunsesaudnmmaisindounaoy

e WO-00005282
wimntoifla: SPECTROPHOTOMETER 7u: DRE00O wnuamato: 1627845
arIRdoy (%) AIerou ()
18 Sep 2023 TwniaTde 18 Sep 2023 BT
Unfi | Lilnk Unh | Lidnk
Ganeral
| @ o 1. srwanyniates @ o
[m] o 2. ewrzonn ( wevladeun, mulu-usniation) =2 o
7] [=] 3. e 0a - Wl 1a%oe (On-ONf Saicth) @ o
o) o 4. thunn (Keypad) ] o
= o 5. witen (Display, Screen Contrast) 71} u]
Spectraphotometer
=] O 6. usekwlvvh (Battery Backup) >= 2.5 VDC o o
m] [m] 7. dnupufionauuretu (Waveength Controf) o o
@ [m] 8, mrYmumRfU Check) 2 [=] ¥
= o 9. umsarwllaus (UV < 3,000 hour) = [=] 9.2 Hours
7] [=] 10, umasiwflaus (Visible < 5,000 hour) [r] o 741.5 Hours
@ | O | 1. soviewmwinei (Carusel Modu) @ | o
pH Metar and ty Mater
O =] 12, BuinTwn { Electrode and Connection Cable ) o o
(u] o 13, ssfusvsasaulu Electrode (Level KCI ) =] o
(u] [m] 14, ¢hilafulaw Electrode (Dust Protection Hood) o o
o o 15, ndubifiaTvin (Stand) o =]
] (=] 16, mwrusufidngn (No Sample) [m] m]
o o 17, sdunvioesevoss (>= 2.5 i 3.0) =] o
A titrafor
[m] o 18.  #@nvw Piston Bureties (=] (=]
O o 19.  Function Rinsing and Dosing o O
=] o 20, ssamodwuAEUnsnlsEnoy o o
\oubayiouualt:  *656.1nm=656.1nm
*486.0nm=485.50m
Mr.Nattapat Rungrueang
Service Engineer
i s calulell dvie

DS Tachnoiogy Limfsd
520 e VPR v e remeAuAY 1080
1504 Dot iod, e Phvskthancrs, Dk WON0

Delivering Growth - in Asla and Beyond.

CAL-FM-R31-03: 20 Jul 2022
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TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)  § i
CORPORATE SERVICES 3 IPMENT CALIBRATION AND TESTING SERVICES /',—-.\_"“-.
AN

3344 PATTANAKARN ROAD SOI 18, SUANLL SUANLUANG BANGKOK 10230
WIC-TIRTIATORS
TEL 02717-3000:29  FAN.0-2719-5484 EALBAATION tan

Cert.No.: 23CHB28

Page. 1of3
Certificate of Calibration

Equipment : pH Mater

::::.mm ms :::: REVIEW BY ....?.'.".""‘-’*r&.";h.

Serial No. Cz2AT1773

D Ne. : RYG_FS0595

Condition As-Received: Used ltem

Received Date : 30 June 2023

Calibration Date : 03 July 2023

Reference : 2306-0984DS5C-5

Submitted by : ALS Laboratory Group (Thailand) Co. Ltd. Rayong Branch

G616/10 Moo 5, T.Maenam Khu,
A Pluakdaeng, Rayong 21140, Thaitand
Ambient Temperature : (25 £ 25) *C
Relative Humidity : {50 + 15)%
Calibration Procedure : In - house method :
- CP-CHS by direct measurement with standard
voltage calibralor and direct measurement with
ceriified reference malerial (CRM)

- CP-CHB by with standard

Calibrated by : Warakom Lemgagtrakul
Approved by : WMol -

Approved Signal
l/}m Butkruea
{ ) Saithip Meangmai
{ )Warakom Lemgagirakul
Issue Date : 6 July 2023
The U are for of 95%

This cermificats may st be eepruabuces ather tan i fall_ exceps wish ihe prioe writien
Approrval of the hewd of Corporate Servions 3 1 Bquipmess Calibruion sad Testing Sorvicos

A 0055862

#

Cert.No.: 23CH829

Page. 3of3
Calibration Results
Function : pH Measurement
three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reacing Reading | pH measurement| factor
(mv) (£3] k
pH Electrode 4.008 40 178 0.0071 2.00
S/N.: 2103785 6.986 6.£9 5 0.0089 200
10.010 1001 =172 0.0082 2.00
Function : Temperature Measurement
(") Without adjustmant
This was d with Termp Probe;
- Model InLab®Expent Go-15M
- Serial No. : 2103795
Dimension of probe;
- Length : 120 mm
- Diameter : 12 mm
- Dapth : 100 mm
Calibration Standard uuct Uncertainty of | Coverage
Paint Temperature Reading measurement factor
{°c) e) (’c) (*c) (z7C) k
250 25.002 253 0.208 013 2.00
30.0 30.002 303 0.208 0.13 2.00
Remark : - UUC* = Unit Under Calibration
The reported uncertainty of measurement was based on a standard i bya
factor k, a level of of i 55 %.
-olo-

Malye.-

a 1169604

A

Condition of this calibration result
1. Reference Standard Instrument  : -

Cert.No.: 23CHBE29
Page.: 2of3

Instrument Serial No. D No. Cert. No. Due Date
1) Document Process Calibrator 54030049 120RC116 22E2769 24 Aug 2023
2) Ref. Standard Thermometer 4962054  190RCO44 2211306 27 Oct 2023
This is o the Systam of Unit maintained at-

- Traceable to National institute of Metrology (Thailand), NIMT

2. Certified i :The resulls are traceabile to 51 through CPA chem Lid.,
ANSI-ASC Nadonal Accreditation Board, Accrediled No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4,008 CPA chem 863832 28 Dec 2024
pH 6.988 CPA chem 863833 28 Dec 2023

pH 10.010 CPA chem 863835 28 Dec 2023

3. This certificate is valid only lo the lem calibrated on date and place of calibration,
Calibration Results
Function : mV Measurement

F g curve by Fluke at pH (4,7,10)
Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Input
W
pH myV mV pH V) ¥

pH Mater 4.00 177.48 178 4.00 0.58 2.00
SIN.: C222171773 7.00 0.00 o 7.00 0.58 2.00

10.00 -177.48 -178 10.00 0.58 2.00

Wak, -

a 1169605

Metrological Center
SCI ECO Services Company Limited

m | s CG 33/2 Moo 3, T.Banpa, A.Kaengkhol, Saraburi 18110, Thailand.

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 NEE-TISTIS
Banghok Tel: +668 9205 6851 , 4669 8247 2360 T

‘Website : www.scieco.co.th E-Mail : calibrate@scg.com

Certificate No. T230116 Page 1 of 4
Certificate of Calibration
Equipment : Chamber ( Cooling Room )
Manufacturer : MODULAR
Model : IREVCOHCOO
Serial No. : C00351459
| KEXT CAL. DATE 35}“"3“'
Customer Code : RYG_ENOIB4 '
ID No. : TI939A5
Customer : ALS Laboratory Group (Thailand) Co.,Ltd. ( Rayong Branch)

616/10 Moo 5 T.Maenam Khu,

A Pluakdaeng, Rayong 21140

Customer Location : Laboratory

Date of Receipt 23 January 2023

Calibrated By : Atiphong Rongrat ( Technician )

Approved By : M Boonchai Suriyawong (Site Calibration Manager)

0 7 FEB 2013

Date of Issue
The inties are for a confid probability of approximately 95%.
This Certificate s issued in with the of granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the y and its ity to gnized national

standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L14118731-08-64




Metrological Center
SCI ECO Services Company Limited
3372 Moo 3, T.Banpa, A Kaengkhol, Saraburi 18110, Thailand, REC-TEM-TH 1745

CALIBRATION 0344

@/SCG

Certificate No. T230116 Page 2 of 4

Calibration Report

Equipment : Chamber { Cooling Room )
Date of Calibration 1 25 January 2023
Environment : Temperature :  23.4-249 °C

Line Voltage :  221.4-2302 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

. Thisequipment was calibrated by insert 16 standard thermocouples type T into its chamber |, the other one
standard thermocouples type T use for ambient . The calibration was done in di
to WI-T20 ( based on ASTM E145-94 { Reapproved 2001) and AS2853-1986 ).

All data show below were final values and the initial cata from customer request . The temperature scale used
was based on ITS - 90

2. Reference Standard Instrument :
Instrument Model Instrument No. Certificate No. Due Date
T TYPET TN141-TNI50 T222123 5 October 2023
T TYPET THISI-TNIG0 T222123 5 October 2023
DATA LOGGER 349704 TIs0 T222123 5 October 2023
3. This certificate is traceable to

National Institute of Metrology ( Thailand ) through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good

Equipment Description :
Time Constant 1 Hour - Minute At ¥ 5
Fresh Air Damper [JOpen [ JMin  [] Medium Max
Close
[XNot Available
5. Adjustment :
( X} without adjustment () after adjustment

Approved By, 3}"‘3-/43 0

FM-LIS 1170150563

C Metrological Center
S G SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, AKaengk1ol, Saraburi 18110, Thailand. by
Certificate No. T230116 Page 4 of 4

Calibration Report

Measurement Results
Average Reading at each pasition (C )
Calibration Point TNI4L| TNIGZ| TNI43 | TNLH [ TNI4S | TNIS6| TNI4T| TNI4E | TNI49 | TNISO| TNISI | TNIS2
i 303 | 306 | 3as | 39 345 | 347 | 320 | 335 | 354 | 245 | 3M | 3M

TNI53| TN134| TNISS | TNISG

3|3z s | a2

Chamber { Cooling Room } Temperature Distribution
; Reading ('C) . . . Covetige
Senag () e Stability (+'C ) | Uniformity ('C) | Uncertainty (+'C) S
30 28,41 iz .20 120 1.50 L)

The calibration result apply anly the above calibrated liem.

The result of test was found aceurate as shown on date and place of test only.

The reported expanded unceriainty is based on a standard uncertainty multiplied by a coverage factor & which for o t-distribution,
providing s level of confidence of approximately 95 % .

Approved By, ?)N“ Zﬂ*’\

FM-LIS 117/15-05-63

Metrological Center
SCI ECO Services Company Limited

©ISCG

3 : o [SC-TISI-TIS 17028
332 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110, Thailand. pripianblidili i d

Certificate No, T230116 Page 3 of 4

Calibration Report

12F

144

C=Centre, F=Centreof Face, A=Comer, E=Centreof Edge

1IC = TNI4I1 12F = TN152|
IA = TNI42 13A = TNI33|
3A = TNI43 144 = TNi54
4F = TNI44 15F = TNI155
5A = TNI4S 16E = TNI56
6A = TNI46
TF = TNI4T
8F = TNI48
9A = TNI49
10A = TNISO
1F = TNISI

FM-L1S 117/15-05-63

102023 by Agilent Technologies

Certificate of System Qualificatid
GC-00 + GCMS-00

:: I _jr_&lucmlubcmm
APFROVED BY ... =

System ID- M7
Organization Nama: ALS Laboratory Group (Thaitand) Co., Lid.
Organization Location: 104 Patthanakarn 40, Patthanakarn Rd., Kiwang Suan Luang, Khet Suan Luang, Bangkok.
Daste: Decembar 13, 2023 3:32:46 PM
EQP Name: «Ag
EQP Revision: GC.02 50, GCMS.02 50
Ovevall Quakfication Status: Pass
Systom Inspection and Basic Safety and Operation
Name: 7890
Satpoint Status: Pass
Overall System Inspection and Basic Safoty and Operation Test Status
Pass
Inlet Pressure Accuracy
HName: 7890

Front S5L
( Setpoint Status: Pass
Satpaint Actual

Indet Pressurne: 250 [ 250 psi
Accuracy: oo psi
Agllent Recommanded: <= 12

Overall Inlet Pressure Accuracy Test Status
Pass

GC Oven Temparature Accuracy

Nama: TER
Date: Doceribor 13, 2023 33248 PM
Systorn I0: a7

Page 1/18




© 2023 by Agllent Technologles Agilent Crosslab Complisnce Services
Satpoint Status: Pass
Zorw: Orvan
SetpainyActual
Température: 200 2123 "C
Accuracy: 23 ©
Aglent Reconmended. = .0 % setpoint in K { -50 e
<= 10 % setpoint in K [ 50 T )
Setpoint Status: Pass
Zorw Oven
SetpontActual
Temperature: 100.0 wo.T c
Accinncy: or © (
Agilent Recommended: == 10 % satpoint in K [ a7 € )
<= 10 % sefpaint in K {ar c )

Overall GC Ovan Temperature Accuracy Test Status

Pass
GC Ovon Temporaturs Stability
Name: 7890
Setpoint Status; Pass
Setpoint/Average
Temperature: 100.0 1004 *C
Stability: 0.0 *C {
Agilent Recommended: = 08 b

Overall GC Oven Temperature Stability Test Status

£ 2023 by Agilert Tochncloghes
Source: El - Extracior Filamani: 1

‘Setpoint Status: Pass
Signal o Notsa: 11318
Agilent Recommendad: = 1200

Sourcs: El - Exiractar Fitament: 2

Setpoint Status: Pass
Signal to Nose: 16583
Agllant Recommended: »= 1200

Ovarall Signal to Noise El Test Status
Pass

MNOTE: This lest's 0 commanlis) and 8 deviation(s) ane avaiable in the Altachmants section.

Pass
Log Amp
Tested Combination1 Fronl 581 | External 80
Nama: 54TTA
Setpoint Status: Pass
Date: Decamber 13, 2023 33248 PM Dute: December 13, 2023 3:32:46 PM
System ID; GMT System I0: M7
Paga2/ 16 Paged /16
02023 by Agilent Technologies Agilent CrossLab Compliance Services. ©2023 by Agilent Technologles Agltent CrossLab Compliance Services
Overall Log Amp Test Status Instrument Details
Pass Purpose
This section describes the as found systom configuration.
RFPA
Details
Tested Combination? Front SEL I External 50 System
Name: B9TTA System 1D GM-T
Setpoint Status: Pass Manufacturer Apilent Technologies
A 1050 miz Drift After Fives Minutes: RFPA Voltage: o
2 my 504 mv Tesled Combination
Agilent Recomemended: >= 100 and <= 100 <= 1100 Hnjechin Tearnioy Muansal fnjaction
( Inbat From
Ovorall RFPA Test Status
Datactor External
Pass
LTM Included? No
Tuna E1 Sampler 1
Manutaeiurer Agilent Technologies
Tested Combination Front S8L ! Extemal 50 Type Manual Ingection
Name: 597TA &
Usage ‘Samgla Infection
Setpoint Status: Pass Syrnge Volsme (1) 10
Fil ; 1 Mainframa 1
Manutacturer Agilen Technologies
Satpoint Status: Pass Mame 7890
3 Filamant: 2 . Maodal Mumber Ga4428
L ( Serial Number CN14133181
Overall Tune El Tost Status
Pass Firrmware Revision B.02.03
Cvan Typa Standard
Signal to Noise E
Tested Combination Front S8L | Extarnal 50
Name: 59TTA
Date: Diocember 13, 2023 3:3246 PM Date: December 13, 2023 3:3245 PM
System 1D: GMT Systam ID; GM-T
Page 3116 Page &/ 16
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© 2023 by Agilent Technolegies Agllent CrossLab Compliance Services £2023 by Agitent Technologies Agiient CrossLab Compliance Services
ndet 1
Marudaciurer Agilent Technologis Usar Nama: supasah sinesngihas Syutom b OMT
Repen Ganarated by Hosiname: ASSHIWIARE Print Date: Decembar 13, 2033 3:33:47 Pl
MName: a0
GM7:2323 Transacuion log -
Type ssL
i Tranasction  Aethvity Tye of Tranasetion Deenal infurmation
koeston Frooh Sate. Performed
Carrier Gas Helbum Decamber 13, 2023 st SewiorCresind  Session torm
L A
Contred Type Eloctronic Pressure Control (EPC)
Decamber 13, 2073 Stan Cosfigueation  Samsion Horm
Purged Injat Yes G AN
Detector 1 December 13, 2023 et L] Licseaing Uner i FlakEngines and
102234 A o0 ok rmcuinm an riock.
Manufacturer Agilent Technologhes eete
Mame Mnss Spectrometer Dacussber 13, 2023 ot Ecploadod Samsion EQF detads for primary
02383 AM echmecum [Gej -
Type Mass Speciromatar { Fe g {
Protooiacka Do Contigurs
Location Extemal a2 50MGe 02 50eqn].
EQP Fis Name:
Mass Spectrometor 1 165 62 50 0. £GP Harma
Manutacturer T i
Agilent Technologies. oot R 452 50
Type sa EOP detads For Pyphenatit
Vechengun [GoMs] -
Name 5aTTA Flepatc
[ProfocoiPacksicMa/Condy
Serial Number US1415M209 el S00cMA02 50 0
ool EQF Faa Hame
Firmware Revision 5877 6.00.21 ook 02 12 eap]. QP
arrm
High Vacuum Systemn Turbo Pump gt emrried]
Scouting Run Standard OFN Std Cescorter 13, 2003 Esa Conlbepraten Samace Hane
102356 AM
MS El Sowrce 1
Omcanrstat 13, 203 St Cuasteaton S k]
Manutacharer Aglent Technologles i 102330 A0 (
Source Type El -« Extractor Ducember 13, 2023 S Execution Sywem Impecton and Basc  Hone
02399 AM Salety at Operation - T80 -
Number of flamenis 2 Ouabtative Tost - No setprants
iociuied
Faga 119
Date: Decembar 13, 2023 33246 PM Dato: Dwecembar 13, 2023 33246 PM
System ID; GM-T Systom 1D GM-7
Page 6/ 16 Page 8/ 1€
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Electronic Signature
4 Uhiar N supassi.nimsangiham Sywtem i GM.T
rpose Flepert Genersted by Hostname: ASBKKWANE Print Cupte: Decamber 13, 2620 33347 P
This signature page was created and published because the ACE sign-off action was executed, which ks valid for the entire document, prREp
inchiding attachmants. The ACE sign-off is an elecironic snature that requires = - ————
and The Agilent has celivered this service o ing and of an = . — s
elecironic signaturs. As a trained official operator, the Agilent representalive has a unique password and logon 1o access ACE and Sate Partrmed
wlactronically sign this document. (Other e-signatures can be spplied to this document using a Documant Content Managemant or athar Decamber £3, 2023 End Exscuton. Sysiom lnapection snd Baske  Run Cound - 1
suitabie method defined in your data access and control procedures.) 410 AN Batuty st Operaton - THOC: -
Cumitatvn Tast - N sepointy
st
Dcomber 13, 2021 Suet Exscusion it Prosssrn Acceracy - Front. Mose
10201 AN S5L: - Prassusy Contreded ikt
Details -8 50 - L o 1200
Full Name of Signer: Supasak Nimsoegtham Discemtar 13, 2073 Eng Exncuen it Prosrn Acouracy - Front. i Count : 1
( 02415 44 5L Pressure Controded it
Logged On User Nama: supasak.nimsongihami@agiant.com ( B0 pal - L e 13 el
Signature Creation Date: December 13, 2023 Dwcembar 13, 3033 Start Exncusion G Cven Tampsres Hora
for ; . ; 0DAT MM Aczsracy - P00 - Temparstorn
Reason for Signature: Exacuted protocnl and publshed this original version of docurment + ot - 52 ZH00°C L vm A3
AND < 1.0°% sapeen e K
Oscemier 13, 2020 et (™" 05 Even Tampanss Msra Dt Eriry
009 AM Acturacy - THAQ. - Temperan
Oven - S IMOC-L =10
AND <= 1.0 % satgoint in K.
Regulatory Disclaimer
Dncamoes 13, 2023 End Esecution GC Gven Temperare Fun Count £ 1
Thia = = i TR AM Accaracy - TS - Tempentum
mw-m ty 2 " r....-.—m .I :vnwr S G (e
applicabie reg g component campleto AND <= 1.0 % satocint in K
i i el s f o " ¢ e Decamber 132023 saan Exmertin O Oven T
empestue Hona
PrOMises of TeDresntatons: &5 10 its sufficency for any speciic regulalory program. oz Aoy » PGt Tepwpaiabore
© Oven - §: W00 - L v 10
AND <= 1.0% satpoint in K
( ( Diecmber 13, 2023 A Duta T Crven Tamparature Warsal Data Estry
. 03458 AN Aoturacy - T8 . Tempanturn
Agilent makes nty of amy g bt ot ik 1o, o e ftness foe e
& particular purposa. Aglent wiror o o e AND <= 1.0% satpoint in K
fumishing, performance, or use of this matorial. December 13, 3023 Eng Esseution GC Oven Temperaturs Fn Count 1
103459 A Acruracy - 7890 - Temgsseatus
 Oven - § W0.0'C - L 3210
AND < 1.0 % setpoine X
Page it
Date: December 13, 2023 3:32:46 PM Date: Decamber 13, 2023 3:32:46 PM
Systam 10 [ TE] System ID: o7

Page s/ 16
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Uset Kame: supasab nimacogthan Sywtem b GMT Unar Mame: Syvioen id: OM-T
Repan Gemerated by Hostname: ASBRNWASH Frint Dste: Decamber 13, 202 33247 P Repeort Gansrstad try Hoslname: ASSKKWIAST Prind Dute: Decembar 13, 2033 33247 PM
GM-7-3073 Tramacion tog : GMT2023 Transaction fog ¢
Tiwa Tranasctios  Aethity Tree of Transsenion Dpensl Information Time Tramsastion  Astivity Tyse of Transaction Opnansl etormatian
Sate Parformed e Partormad
Decesmber 13, 2023 San Esecution GC Oven Temperaturs Stabity Hone Decemser 13, 2023 Aoy Data SgealtoNoise B1-Ugud  Dusa s ey
10:36.00 AM ~ 7890, - Tampacsturs : Cvan - 12ITHPM Inymcton, Front S5 50 - T damas tunter GOMS T dats
S 1000°C L <= 08T Seurs: E1-Exvacier g \OQIOZHSIN F1.D
Filament 1L »2 1200
Decarsts 13, 2023 T Exsaution SgnaimMose El-Ligid  hons
HET AM Injection, Front S50, 50 - Ducemoer 13, 2023 Eng Pancuton Sigrl 10 Neisa El - Liuid s Count © 1
S [ - Extracor uning. 13PN Irguction, Front 550,50 -
Flamand 1 - L > 1200 Sourma: £ - Extracks waing
Fiamost 1 -Liw=
Decemter 13, 2023 £ Execution GC Oven Temperature Sttty None hiheitles2
102638 AM + T000: - Tampecaturs ; Cvan - Ducermber 13, 2023 A Laua
51000 - L <= 05T ( 123081 P Injection, Front §5L. 50 - ' (
Bource: - Extracior
Decasber 13, 323 At Duta. G Crvan Tamporaturs Stabaity  Macual Cuta Enery e e
arnar 1 - L: > 1200
108590 AM T8O - Tempaenties : Oven +
£ 1000°C . Lo w08 Docemter 13, 2023 S Execution Bgral 1o Moisa B - Ligusd Hors
Decamber 13, 2023 Ena Eseauton GC Oven Tempetaiure Siabity Run Cou | 1 S e :;“:w‘“
WAL AM ~ 7890 « Tempesature - Crven = iy L--‘m“
5 1000°E -1 e 08T g
o o Log Avw- BBTTABC: - Docemzer 13, 2023 At Dt Signal to Hoie €1 - i Diata Bles. Pty
108513 AM 1~ Extracior 12:4015 PM Inpction, Proet S5, SO - O Wbt GO i
Source: El- Exiaciorumng  \OGHZISIN_FLD
Bocosbe 13, 3023 End Executin Log Amp - SOTTA 5O - Sewrce P ot 1 Flamen 1 - L: >= 1200
s 1 Conme Docameer 13, 2023 Ena Exscution Signal In Mome E - Ligusd Fun Cours 12
Docamtat 13, 2023 S Execsten REPA - S077A 80 - Soures B Mo 124200 P Inpection, Front 5L 80 -
05443 AM - Extracter Source: I - Extenctor using
Filamant 1 -1 > 1200
Docember 13, 2903 fna Faecutun FSPA - SOTTA S0 - Source: 1 Run Coort =1
MO AM - Extrocter December 13, 2623 ] Exgcstion Signal ) Home E) - Liusd N
124208 PM Injaction, Froee 551, 80 -
Opcmsber 13, 2033 it Esecution o - S0T7A SO - Sowrce: - Hone Sowrce E1- Extracsss usng
11,0445 AM ED- Extoncass Filmens 1 Fament 2.1 >= 1200
L \ {
associated) Docemter 13, 2023 ot e Sigrad o bome El- Lt Dlsta Bl Path
12ATAT P Inpection, Front 5L, 807 - D idasaHuler GOME! fasts
Oscemter 13, 2023 Ena Extction Ture E1- 50774 5O - Sowce: - Fun Courd 1 Bouce: Bl Eximciorusng  \OQHIZRSIN_F20
13236 AM 1~ Extrmcaor Fiwnars 1 Rt 3 v S0 &
{Dusbitativs - Ho veponts
Evccianed)
Pagadin Fage 819
Date: Docember 13, 2023 3:3246 PM Date: Decamber 13, 2023 3:32:46 PM
System 1D: oMT System 0 T
Pags 10,18 Page 12415
© 2023 by Agilent Technologles Agilert CrossLab Compliance Services. & 2023 by Agltent Tochnologies Aglient CrossLab Compliance Services
Usar Name | upansh nimaongtham Syuies i GM-T Uner Hame: supassh rimaongtham Sywtem bt OM-T
FOEon Genorates by Hostname: ASEKKWXAKT Prisd Dssa: Decemiber 13, 2023 3:33-47 PM Rapon Gensratsd by Hottnams: ASBKKWIATI Prin Dute: Docember 11, 123 33347 Pid
GM-7-300) Transastion leg | GM-7-2073 Transaction log ©
Tims: Transsctien  Activity ‘Type of Transaction Opticnal nssrmation Tima Transaction  Astivity Tyew of Transacsien Optionad Informstion
Saate Parfotrred St Perfarmed
December 13, 223 Suan Exsastion T i - S9T7A S0 - Sourne: - Hore. Docember 13, 2023 End Esutation Sigral i v B - Ligust Fun Count : 1
UE-= ) 1 Exactor Fdamand 3 124354 M Ingwetion, Frort S50 B0 -
(Crsmitatoes - s s Soute: €1 - Extracter ving
= Filamaed 2 - L 3 1200
Dncamber 13, 2013 St Exeouticn SgralloNois El- Ligiid Homa Owcamber 13, 2023 Aot W+ L
13006 A Injection. Front S5 50 - 151 P Inpection. Frort 5L 50 - e
Source: E1- Exiracior waing Souce EI- Evtactor unng
Flent 1.1 me 1200 Famans 1 . L > 1200
- Dscamber 13, 2023 £ Eanciicn Ture E1- SG7TA 50 + Sowne: « Hose ( Dscamber 13, 3023 st Esteuten Sageaal iy N 1 - Lt Horm
( 104038 MM D Extracton Filarerd 7 18441 U Injechion. Front 5L 50 -
[ttt - o st Source: Bl - Exvacir weng
rr— Filamant 1 - L 1300
Docembar 13, 2023 Enat Enparan Turs E1 - 867TA 50 - Soarcat - Aun Count : 1 Decembar 13, 2023 Mg Data Sagran 40 Mo I - Ui Daata ties Path ©
A2 AM El+ Extrwcics Fiamare 3 18450 PY Irjoction, Frost 552, 50 - Fidaes
[Duinbtative - Mo sstpssenin Sowos: 1. Extactoruing  \OQNITSIN_F1D
sccated Framant 1. L 32 1200
Decembe 13, 2023 Sun Enncuscn Sigrat o Woise B - Ligid Mane Decemter 13, 2023 Ena Exsanon Sigriat s Nvise E1 - Liguset Fum Courd | 3
SN AM Injection, Front S5L. 50 - e Injmction, Fmat B5L. 80: -
Bouee. E1 - Extracter uaing Sourcn: £+ Extracke using
Filameni 1 L > 1200 Flament 1L >a 1200
Oecamber 13, 2023 = AceCiensa Bestien Horm Owcamser 13, 2023 Aot Teattinoched L flun Cou
s AM 18050 P Injecion, Frort 551 50 - 3
Dcamber 13, 2023 ot Aceftusried  Sessin Mo ik i
Faamant 1 - L 3% 1200
1% P
" Decamber 13, 2023 Sun Expention Sigrat i Wi 1 - Ligu sern
mwl.m At Sessrdisioated Seusen Nerw Pl s Pt A
Source: E1 - Extracies usieg
( Decamber 13, 2023 Sma Cusifiemton  Sessien oo ( Flsmend 1 - L = 1200
1ZMAZ PN Deemsriser 13, 323 Aot Duts Sgreittome E1- Ugad  Data Sles Fuly |
Decomber 13, 2% _— oo Soraitne Bl Ugsd Nenw 21432 PM Injecson, From S50 50 - DXMassHenteri(ICME1idstn
123042 P gaction, Fron: S5L. S0 - Souce: El-Eximckrusng  \OQRIRSIN_FID
S Bl Exesckor veilg Fiament 1. L 3= 1200
Folamant 1 - L 3= 1300
Pagedin Pau i
Date: December 13, 2023 33246 PM Date: December 13, 2023 3:32:46 PM
Syatem 1D: aMT System ID: GMT
Page 11118 Page 13118
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Unar Mame: pepansk nimacngihas. Sywiem a: OMT Unsr Name: siganak simasaginem . Sywiom ba: OM-T
Regar Ganerated by outname: ASHKKWEAST Prisd Date: December 13, 2603 3:52:47 PM Raport Gararsted by Hostname ASAKNWILAST Print Digte: Ducamber 13, 2023 332:47 PM
GM-7-202) Transaction log - GMLT.302] Transactan log
Time Transaction Astiity Type of Tiansactan Opticaal Idermation Tier Teanametion Activity Tywe of Tramaaction Dptenal mfarmation
State Pacformed State Performed
Decomber 13, 2023 End Exmouton Sl 1o Nome E1 - Ligest. Ruan Conarn - & Decamber 13, 2023 At Aol Samaion Hors
1500 P Irgmction, Front S8 50 - Az e
P e oY Decomber 13, 3013 et Acallostactes Semaicn .
Filamant 1 - L >= 1200 PR
Decormer 13, 2021 ] L 13,2029 it oe
T P Injoction, Front S5L, 50 - 1 ;;'m‘m' ki, B
Sowrce: El - Estracior using
Flamont 2L >= 1200 ocaster 13, 202 San Cuaicon  Session 0a
I
Docemer 13, 2003 Start Emecuton Sl 1o N E1 - Ligusg. Hone
TISOT PM Ingection, Froe: 850 50 - { Dwcemter 13, 2023 At Hegoring e Feaport Ganerated (
Sourca: El - Exvackr waang INVMY Corthcatn
Fiarmard 3 - L2
e Decaster 13, 2003 At Ragoring e Faport Ganerated : Hepon
Cacemer 13, 2033 At Datn Sgral i Mojes E1- Ligd D s Pt | e
250 P Ipection, Front S5, 80 - O sHurer GOMS. 1 'data
Soure: El-Evackruing OGRS FLO
Flamant 2. L > 1200
December 13, 2003 Ena Executon Signal i Nosa ET - Lguad Hun Court - 2
Zana M efection, Froet S5L, 50 -
Sovecw 11 - Extracton g
Filamant 2L >» 1200
Dacener 13, 2023 = S gt e Count
TR Ingeciion, Front S5 50 - id
Sovrcer B} - Extracaor i
Flamend -5 > 1200
Docatur 13, 2003 St Enscution Segral 1o Nome E1 - Ligad. L
E O] Injecton, Front 551 53 -
Sourca: 1~ Extractr using
Flament 31 2= 1200 g (
Dacomber 13, 2023 At Cwa SpeelloNose EI-Lgss  Data fles Pan i
a0 PN Inection, Frent S5 50 - DMasHurBAGOMS: Tidatn
Source: E - Extracior usng DAICZPSIN_FLD
Flamant 2 L: > 1200
PageTi9 Page®/9
Data: December 13, 2023 3:32:46 PM Date: December 13, 2023 33248 PM
Systam ID: aM7 Systom I0: 7
Pags 14 1 16 Page 16/ 15
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© 2022 by Agilent Technologies Agilent Crossiab Compliance Services.
o . Certificate of System Qualification  [reviewsy (Vo S
Psgart theneswied by Hostname: ASBHKWAIX Priv it Omcwmmiver T3, 2622 134T PM. &C-00 -
GM7-202 Trammaction beg
o Tavachon  Acoty | TypectToesacton  Opsoesiormaion S s ,“E"T cAL oate 30~
e minend Organization Name: ALS Laboratory Group (Thaiand) T8, T Wk
Erecomper 13, 7023 Eng Exscumn Sl 1o Mome B - Ligsla o Cound £ 3 Organization Location: 104 Phattanakan 40, Phattanakan L 10250
2343 P [ 3 R, Suan Luang, Banghok
Sewsee: E1- Exiracter uning
L Date: Apeil 21, 2023 2:43:59 AM
S An Totian ; EQP Nama: AgileniRecommendod
R Injecion, Front S5L. B0 - 3 N
Sovroe: El - Exiracier usng EQP Revision: GC.0z.52
Fament 7 -1 »= 1200 o Il Cualification S s P
r Desemses 13,2023 a1 Execation SgnalioMome El-Ugid  Nene
{ el Injeciion, Front S5 50 -
Secw: W Ry e OS5 Logon Verification - GC
Fiarmack 2 - L > 1200 P - —
3 Sunee Mongkohorakijichai
Dacember 13, 2023 S Execution Signal i Mo E) - Ligud Hors Losen I
B - Overall €S Logon Verification - GC Test Status
Scustce: Bl - Exvactor wwing
it 3 L v 1200 |Pass. |
December 13, 2023 St Eamcusier Sgral o Nome €1 - Ligu Hore
e foction, Fiont S84, 50 - Systom Inspoction and Basic Safety and Oporal
Sowce: E1- Extrack uaing
Fllament I - L »= 1200 : |TM
Decamser 13, 2023 st Data SgraliNone El-Lgus  Dua s Paty —
TAZAZ AU Inyection, Fiond 551 80 - Dbk M AL st Setpoint Status: Pass
Source: - Extrociorueng  \OG0INEIN_F2 001D
Flamerd 2 -1 >+ 1200
Dscember 13, 203 End Enscuticn St ke £1- i it Ovorall System Safoty Tost Status
a1 PU Injecion, Front 851 50 « 'Pass
Soveon: El- Extractor uming
( Fllament 2 - L == 1700
Geoamber 11, 3033 Bt . . o6 Inkat Prossure Docay
24458 PM .
ZasLEPM Front S5L
Satpoint Status: Pass
Pagea s Pressure: %0 [ps
Pressire Change: |04 |psi 15 minutes
Agilont Recommanded: [ |20 ] end <= os ]
Aprd 21, 2023 G43:59 AM
Oate: December 13, 2023 13248 PM e
Systom ID: oM7 Page 1/14
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Pressure Decay Setpoint Status: |M }
Pass SotpointiAverage
Inlet Pressire Accuracy Stabiity: 'c
- = T o
Froet S5L Overall GC Oven Temparature Stability Test Status
r—r— = ] [ |
Setpoint Aciual
e o R —
Azuracy: 0 es Testad Combinationt Front ssL 1 Front m
Agilent Recommended: == |12 (- Injection Tewer (
Overall Inlet Pressure Accuracy Test Status. ) t‘": e |1rm = ---]
|Pass Setpoint Status: [compisted
Injectian Velume on Calumn: uL
Dotector Flow Accuracy
I _ Overall Scouting Run Status
S [re0 | [compiated
Front FID
Noise and Drift
Setpolnt Status: [Pass | N
Flow Type: Tesied Combination1 Front ssL 1 From FID
oot 05— Jrmimn Wessssapoe 05 Jmumn i o= |
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