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

Ambient Propylene Oxide Field Rotameter BKK_FS1041 2-jul-24 2-Oct-24 3
Ambient Propylene Oxide DRYCAL FLOWMETER BKK_FS1347 18-Aug-23 18-Aug-24 12
Ambient Propylene Oxide DRYCAL FLOWMETER BKK_FS0619 25-Sep-23 25-Sep-24 12
Ambient Propylene Oxide DRYCAL FLOWMETER BKK_FS51346 29-Jan-24 28-Jan-25 12
Ambient Propylene Oxide Field Rotameter RYG_FS0657 2-Oct-24 2-Jan-25 3
Ambient Propylene Oxide GC-FID BKK_ENO126 21-Apr-23 21-Oct-24 18
Ambient Propylene Oxide GC-FID BKK_EN0126 22-Oct-24 22-Apr-26 18
Noise Leq 24 hrs Sound Calibrator RYG_FS0496 26-Jan-24 25-Jan-25 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0433 22-Feb-24 21-Feb-25 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0431 22-Feb-24 21-Feb-25 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0434 22-Feb-24 21-Feb-25 12
Noise Leq 12 hrs Sound Calibrator RYG_FS0213 28-Feb-24 27-Feb-25 12
Noise Leq 12 hrs Sound Level Meter RYG_F50388 5-Jan-24 4-Jan-25 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0389 5-Jan-24 4-Jan-25 12
Noise Leq 12 hrs Sound Calibrator RYG_FS0496 26-Jan-24 25-Jan-25 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0018 22-Jan-24 21-Jan-25 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0017 22-Jan-24 21-Jan-25 12
Heat Heat Stress Heat Stress Monitor RYG_FS0230 8-Jan-24 7-Jan-25 12
Rayong Lab pH at 25 °c pH Meter RYG_EN0152 14-Dec-23 14-Jun-25 18
Rayong Lab  |BOD DO meter with Sensor RYG_EN0032 24-Jul-23 24-Jan-25 18
Rayong Lab  [BOD Incubator RYG_ENO154 1-Nov-24 1-May-26 18
Rayong Lab  [BOD Burette RYG_EN0216 24-Sep-24 24-Sep-25 12
Rayong Lab  |COD Spectrophotometer RYG_EN0037 18-Sep-23 18-Mar-25 18
Rayong Lab  |Oil & Grease Electronic Balance RYG_EN000O2 22-Feb-24 22-Feb-25 12
Rayong Lab  |Qil & Grease Hot Air Oven RYG_EN0213 21-Mar-24 21-Mar-25 12
Rayong Lab  |Oil & Grease Water Bath RYG_ENQO61 21-Mar-24 21-Sep-25 18
Rayong Lab  |Total Suspended Solids Electronic Balance RYG_EN00O2 22-Feb-24 22-Feb-25 12
Rayong Lab  |Total Suspended Solids Hot Air Oven RYG_EN0010 21-Mar-24 21-Sep-25 18
Water Lab Propylene Glycol Gas Chromatography (FID) BKK_EN0411 10-May-24 10-May-25 12
Water Lab Total Organic carbon TOC Analyzer BKK_ENO0066 26-Jun-24 26-Jun-25 12
Water Lab Propylene Oxide Gas Chromatography (FID) BKK_ENO126 21-Apr-23 21-Oct-24 18
Sail Propylene Oxide Gas Chromatography (FID) BKK_ENO126 21-Apr-23 21-Oct-24 12
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ALS ROTA METER CALIBRATION RESULT JULY 2024
ID. [ Date R ion Result Coefficiant (R%}
BKK_FS0577 01 Jul 24 Y =1.0001x + 0.0433 1.0000
BKK_FS0584 01Jul 24 Y = 1.0056x - 2.7874 1,00C0
" BKK_FS0sEs 02 Jul 24 Y=10315+30035 |  o09g88
BKK_FS0587 02 Jul 24 ~ Y=1028ax+071 1,0000
BKK_FS0588 otuu2d | Y=oersix+08a52 0.9999
BKK_FS0581 |  otduiza | i T
BKK_FS0502 02 Jul 24 i 1,0000
B ¢ 0zJuizd 1.0000
01 Jul 24 =1.0671x-1 " ogees
Co2dui2a Y = 0.9826% + 13,51 T oseee
02 Jul 24 Y = 1.0217x - 05833 ' 0.9097
~ BKK_FS1006 02 Jul 24 Y=ttdex-10422 | 0.9981
BKK_FS1007 02 Jul24 Y = 1.1116x + 33558 09981
BKK_FS1008 02 Jul 24 Y =1,1273x + 0.4837 0.9999 )
" BKK_FSto08 | o1Jul2a © Y=1104ax-06245 | 10000
BKK_F$1017 02 Jul 24 Y = 1,0488x + 2,2027 0.9998
BKKFs1018 | o2du2a | Y =1.0173x - 01967 Togeew
TBKK_FS1018 | oz2duiza Y=10022x+56819 | 10000
BKK_FS1026 01dul2a 072x - 2.495¢ 10000
BKK_F§1027 01 Jul 24 0104x 44788 B 0.2999
"BKK_FS1028 01 Jul 24 Y = 1.0008x - 3.7755 ~ 10000
BKK_FS1026 |  otduza |  Y=11116x- 44431 0995
BKK_F$1030 01 Jul 24 10159x - 6,395 1.0000
 BKK_FS1031 ot 24 | 0073x-5.3371 | 0.9909
BKK_FS1039 " 02dul24 Y = 0.9092x + 9.6833 0.9902
BKK_F$1040 01 Jul 24 Y = 1.0034x - 25343 1.0000
 BKK_FS1041 o2du2s | Ye1estix+11272 | 0999
BKKFS10i2 | o02uize Y= 10016x+10.387 09995
BKK_FS1043 01Jul 24 T v=oo9%5x+93743 | 1.0000
BKK F51044 02 Jul24 Y =1.1237x - 0.4231 0.9981
T BKK_FS1200 o1 dul 24 Y=10337x-01016 |  o0soa4
EKK”Fé12_0-1_ T otui2a Y = 0.9871x + 5.0931 09986
BKK_F$1202 01Jul 24 Y =0.7678x + 301,39 0.9334
| Pri_Fsoo27 02 Jul24 T v=10722x+24395 | 08988
PHK_FS0028 02 Jul 24 Y =1,0254x + 1.04 1,0000 )
PHK_F_S-EO_ZQ_.-_ T 02_.|J| 2_4 Y =0,898x + 1.2-.73. . o -1.0000
RYG_FS0107 |  ovdu24 Y = 1.0045x + 10,291 10000
" RYG_Fso188 | o1Jdulza Y =1.0056x + 1 ;
" RYG_Fso1ee |  o2dul24 Y = 1.0020x + 3.2381 0.9990
Page lof2 ALS Labaratory Group

ALS

ROTA METER CALIBRATION RESULT JULY 2024

Rotameter ID. Calibration Date Regression Resull Coefficient {R%)
RYG_FS0654 02 Jul 24 Y = 1.0421x + 1.4835 1.0000
RYG_FS0655 02 Jul 24 Y =0975x +15.2 0.9904
RYG_FS0656 |  O1Jul24 = 1.0042x + 7.1067 0.8999 -
RYG_FS0657 02 Jui 24 0337+ 1.8918 0.9998
RYG_FS0658 ozguzs | 0.9996
RYG_FS0652 | 01dul2a 0022 + 8.4152 T 10000
SGK_FS0135 02Jul 24 Y =1.0193x + 36833 0.5099
T SGK_FS0136 02dui24 | Y=10217x+183 T ho000
"SGK_FS0138 02 Jul 24  Y=10%x+ 4583 0.9099
 SGK_FS0198 0zJuza Y=1015e+374 | ooses
SGK_FS0140 02 Jul 24 ¥ =1.0008x + 13353 1,0000
" SGK_FS0141 02 Jul 24 Y=1.1185¢+1.4867 Togees
SGK_FS0142 T ozJul24 Y =1.0211x + 1.39 10000
SGK_FS0143 02 Jul 24 Y = 1.0045x + 5,6981 10000
Review By : Wieh Cho Approved By : ﬂdm‘_
(Mr. Wichan Choonharat) (Mr.Sarayuth Jitiranont)
Enviro Field Services Manager Assistan General Manager
Pags 2012 ALS Laboratory Group
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Mesalabs

NV(IAD

NVLAP Lab Code 200661-0
Callbration

NV(IAD

NVLAP Lab Code 200661-0

Calibration Certificate

CertificateNo. 551422 Sold To:

Product 200-510M Defender 510 Medium Flow

Serial No. 208345

Cal. Date 18-Aug-2023

All cali are with ISO 17025 al Mesa Laboratories, Inc, 12100 W. 61h Ave, Lakewocd, CO 80228, an

IS0 17025:2017 accrediled laboralory through NVLAP, This repart shall nol be reproduced excepl in full withoul the writien approval o*
Ihe laboralory, Results only relate Io the ilems calibrated This report must nol be used lo claim praduet certification, approval, or
endorsement by NVLAP, NIST, o any agency of the U S. Governmant

As Received Calibration Data

Lab. Prassure 6201 mmHg
Techniclan Aaron Schwartz Lab.Temparalure ~ 235°C
Inatrumani Reading Lab Standard Reading Daeviation Allowabie Devlation Ab Recaived
SL25,09 com 4518.02 cem V.09% 1.0¢% I Tulerance
999.43 cam 999,31 com 0.01% 1.00% In Tolerance
245.22 cem 245,89 ccm 0.27% 100% In talerance

Mesa Laboratories Standards Used

Callbration Due Dete
2-May-zid

Description Standard Serial Murmber
ML_800_24 205307

Calibration Date
25-May-2021

Mesalabs

Calibration
As Shipped Callbration Data
Certificate No 551422 Lab. Pressure 618 8 mmHg
Technlclan Xiem Ly Lab. Temperature  24.2°C
Instrument Reeding Lab Slandard Reading Devlation Allawable Deviadon As Shipped
4516.61 cem 4515.56 com 6.02% 1.00% in Tolerance
4000.87 cem 1000,67 com 0.02% 1.00% in Tolsiance
24984 ccm 249.95 cem -0.04% 1.00% In Tolerance

Mesa Laboratories Standards Used

Descnption

ML_BOD_24 100439

Callbratlon Notes

Standard Secsl Number

Calibration Date
14-Sep-2022

Callbration Dus Data
14-5ep-2023

The expanded uncertainty of flow has a covernge ‘sctor of k = 2 for a confidence interval of approximatcly 95%.

Flow lesling Is in accordance wiln our last number MP-00672 with an expanded uncerlainly af 0,27% using high-purily niregen or

filered laboratory oir.

Tracaability 1o the International System of Units (Sh) Is verified by accreditation Lo ISO/IEC 17025 by NVLAP under NVLAP Code

200661-0

Techrackan Notés

By Approved By.
ST TN f\{(QAW (nason.
- P S :
Xoam Ly Narma Aragan
Productian Technicaan il QC Imspeciar

\)i

Mesa Laboralaries, Inc, cerlifies thal the above Instrumenl meels or exceeds putlished specifications, and Ihal the calbralion fesufts
in Ihis cerlificale were obtained using equlpment capable of producing resulls that are Iraceable Ihrough NIST 1o Ihe internalional
Sysiem of Unils (S1). Calibration 1usulls are i compliance with ISOIEC 17025:2017. Calibrations prucess s @ Test Uncerlamty
Ralion {TUR} of 4:1 or greater. Any Pass/Fail delerminalicn is made without laxing maasurement uricertainty it accounl and Is

18l .'I o

|
|
!

HMesa Labaratones Inc 12100 W Gin Ave, Lakawood CO 80228 USA
(303) 9878000 wiw mesalabs com Symbal ‘MLAE on the NASDAD

Tel2 FM.0D228 Rev 8

basat on UUT performance against required laleranca only.

Mesa Lasaratories Inc. 12100 W 611 Ave, Lakineoce CO 80228 USA
{302} V& 7-H000 www mesalabs co. Symbol “MLAL' on the NASDAQ

2012

F1400229 Rev B
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NVLAP Lab Code 200661-0
Calibration
Calibration Certificate

CertificateNo. 561587 Sold Ta:

Product 200-510L Defender 510 Low Flow
Serial No. 130025
Cal. Date 25-5ep-2023

Al calibrations, are performedin accordance vilh IS0 17625 at Mesa | aboratonius, Inc,, 12100 W 6lh Ave. Lakawood, CO 80228 an
18O 170252017 aceredited (aboralory Ihraugh NVLAR This r=port shall rol bs repraduced except n ful valhoul the vnllen approval of
the laboralory. Resulls conly relale Lo the ilonis cabibrated. This raport must not be used to claim product certficaton approval. or
endorsoment ty NVLAP, NIST, or any agency of the US Government

As Received Calibration Data

Lab. Pressure 616 1 mmHo

Techniclan Awsh Sthwarte Lab.Temperature 24 °'C
Instrament Reading Lab Slandard Reading Devialion Allownble Deviation As Recelved
Qzem 456 41 cem -100 0% 1.00% Oul ol Toleranze
0 eem 10119 can -100.0% 1.00% Qui of Tolerance
0 eem 30 36 cem -100.0% 1.00%, QOul of Tolerance

Mesa Laboratories Standards Used

Descriptan Stanlard Sarinl Number Calibration Date Calibration Dus Dade
WL_800_10 103743 250402023 25 Jan 2024

tiesa Lazaratanios Inc <2100 W Al Ave, Lacowoos GO 8IZ28 USA

(303) WATB0D www nie s2laus cu Symbol MLAE g th NASDAG
" H] 100226 Rev &

/m
Mesalabs

As Shipped Calibration Data

Carlificate No 561567
Technlcian Aaron Sclwarlz

Instrument Reading Lab Standard Reading  Dewiation

44475 ccm 450 46 ccm -0 18"
100.96 com 102 82 com 014%
30.63 cem 30.38 ccm 082%

Mesa Laboratories Standards Used

Description Standard Serial Number
ML_BOC_10 103743

Calibratlon Notes

The expanded uncerainty of fiow has a coverage faclor of k = 2 for o ponfidence inlerval of approximalely 85%.

Flow testing 1s i accordance viih aur test number MP-UOG7Z vl
Iiiered laboratery &'~

Traceasilily lo the Inlernational System of Units (S1) 1s verited by accrediialian (o ISO/VIEC 17025 by NVLAP under NVLAP Code

2006630

Teghmenn Notos:
By.

(ew QM’P’

Aaron Szhwarlz
Assembler |

Iena Laboratories Iic carlifies thal the above Insirument ments or axcesds published specifications, and that (he calibration rasuils
in this carlittate wors ootwmey using aquipment capable of producing fesalis 1hal are trams able theaugh NIST [0 the Infermatnal
Syslem of Urits (51) Catlalion resulis are in comphiance with ISONEC 17026:2017, Calibratans process hes a Test Uncertainty
Ration (TUR) of 4:1 or greuter. Any PassiFail determinalion 1s inade wettat laking measuremant Lozerlainty 1o account and Is

based on UUT performance against required talerance only

Mesa |Laboraerus bac 12100 W GIh Avo, Lakesoas. CO BOZZ6 USA
(303, “87-6uk wiww mpsalabs com Symbol "MLAS" on the NASDAQ

20z

NVIAG

NVLAP Lab Code 200661-0
Calibration

Lab, Pressure 622 2 mmHg
Lab.Temperature  236'C

AWowable Deviation As Shipped

100% in Tolerance
1.00% In Tolerance
1.00% In Tolerance

Callbration Dals
25-Jan-2023

Callbration Dua Dale
25-Jan-2024

I ) eapanded unckrtanty of 0.27% using hign-pur ty mitragen ar

Approvec By

T

David Thamas
Qualily Engineer

FM:0022¢ Rev B

—\
Aesalabs

mv&z&g@“‘

NVLAP Lab Code 200661-0
Calioration -

Calibration Certificate

CertificateNo, 561588 Sold To:

Froduct 200-510M Defender 510 Medium Flow
Serial No. 15111 .
Cal. Date 30-Sep-2023

A cal are with IS0 17025 2 Maga Laborakores, Inc.. 12100 W, B Ave, Lakewsod, GO 80228, a
150 17024:2017 accrediied laborniory Ewough NVLAP. This report shat nol ba reproduced excapt in full withoat tho writion aparoval of
the latoratony Rosulls only rolate 1o the Eoms calbroted, Tris FEDT MUSE N3t be used 10 claim product eert fication approval, or
endarsemant Ly NVLAP, NIST, o any agency of the U.S. Governenent '

As Received Calibration Data

Lab, Pressure 616.8 mmHg
Techniclan Xiem Ly Lab.Temperature  25.8°C
Instrument Reading Lab Standard Reading Devintion Allgwable Deviation AS Recaived
O 443Y,86 ccm -100.0% 1.00% Out ul Toterance
B eom 997.38 ccm -100.0% 1.00% Oul of Tolarance
Ocem 250,32 cem -100.0% 100% Out of Tolerance

Mesa Laboratories Standards Used

Description

Standard Serlal Number Callbration Date Callbration Dus Data
ML_B00_24 117991 16-Aug-2023 16-Aug-2024
Mesa Laboratancs Inc. 12100 W 6t Ave, Lukewnst CO 80228
o (303) 675200 wyiw mesalabs com Symis MRS on |nau§islﬁ|§3

F14-00228 Rev. B

/a
esalabs

As Shipped Calibration Data

Cortificate No 561588
Tochnlcian Xiem Ly

Instrument Reading

Leb Standard Reading Deviatior
4495.74 can !

4494.43 ccm 0.05%
99703 cem 997.16 ccm -0.01%
24984 ccm 250.5 cem -0.26%

Mesa Laboratories Standards Used

Description Standard Serial Number
ML_800_z4 117991

Calbration Notes

The expandad uncortanty of faw has a caverage factar of k = 2

Flow testng i in accordance with our test
st nwi
o laborntary air

Traceability 1o the Internalional S, 2
tem of
200461-0. ystem of Unils (81) 1s verified

Techucan hojps
By

o
Y = TR

[P .

Xiem Ly
Production Technician It

Hesa Laboratones, Inc. centifies hat 10 alsver et et
X s rument

" thes certfeate ware obaned using of ;
Syslem of Unts (81). Calivemtan TOsulty Bre in compkance with
Raton (TUR) o 4:1 or greater. Any Pass/Far determings

Baged on UUT pedar: only

Hesa Liborasories Inc. 12100 W et Ave Lakpwnaet Co
60223 USA
- 1303) £87-4G00 ww mesolabs.com Symbol MeAR: o Tha NASDAQ

mbor MP-00GT2 with an expanded unealanty of 0,275 using high-punty mitragen or

mv&@@"

NVLAP Lab Code 200661-0

alibration
Lab, Pressures 616 2 mmHg
Lab.Temperature 261 *C
Allowable Davlation As Shipped
1.00% In Tolerance
1.00% In Toferance
1.00% InTolarance

Calibration Date

Callbration Due Dats
05-Dec-2022

05-Dec-2023

far & canfidence interval of approximately 95%.

by aceredilalion o ISO/IEC 17025 by NVLAP under NVLAP Cade

Approved By:

Kgma) QMXM

Norma Aragon
QC Inspector

FM-0226 Rev B
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Page1/?
Cerlificute of C:
Customer Certificate N AFM-IS Res |
Name ALS Laboralory Group Thaland Co. Lid Request No : Reg-2024:0043
Addrees 104 Son Phianthanakan 46, Phaithanakan Ruad. Suan Loang,

1250

Unit Under Calibration Delails

Measnrsinent e Aw Pl Meter

Mlanlsurer Bios

Model Defiender $1041 Senen Madel - -
Serral Number 206898 Sensor Senel Number © -
n * BKK_IS1336

Lucation uf Cabibrauon © LAD 4 AIR VELOCITY METER ¥ Tinadorn P |
¥ .

Calibration Envireament and Details

Tamperature -

Bumidiny $5°0RM = 20°-RI X

Baremeinz Pressure 5 1113 hPa 0 1 hPa

Recened Date 1 Januany 2024

Calibranon Date * 29 January 2024

c Flow Cahbzuine

Calibratin Procedur: I Tause ncthod CP-AFM 01 by Compurison twehnue with Stndand P

Reference Stundard Madel Serlal Nuwbee | | Trikette Thu Cabibatbon
A Pl Meses Galibrator 3 Low flos IR0 | Semwdyme 12 July 2034
A Ve Mates Gulibuat © Standatid fh 10 | Saoddee 12 Jaly 2024

Temperature maeter GT 1 GRA00ST Quctuen 27 Februan N33
Drevaure msres CPGMuL ST0GOKDL B3 12 1PA @ Nowember 034

Traceablllly :
LA Acuedilmhion No 394300

This Cernrlicate 1> traceablc W ST Uni thiaugh Sensidyi

Note :

The repartedd nncertanny 1+ hased pet staaderd wncentunnty muliphied b the Coverage Fagtor & ~ 2, pios i a level of eonfidence

approimnichy 95 *

Tlis Cernticute was issued 10 repince tn Calibration Certilicate No. 24=AIM-01 %

Calibration By : e Approseil By : e

M1 Pace Matlss pm

Mr Noppadon 1 wangart

Calibratwn

Nenvice Calibratian Fagineer

cer Supersysor

Issue Date 1 Febr

e restiis refen andy i thz siesn -abibraicd |he serficars shall net be reteduced except e fuli il & iea appranai ¢ 1 the st Insirument Lo 1 W

FR1-703 AFM 0L Aev 01 lisue date 25/01/24

[ N R T EN TR T TR R
i SIS SSTHIN ST T e
0T D R S PR T AMIRIN B AL

ANTFI IS P SAMIEE PR, & PR T 10t BIAR AN

e 44 =15

Certificate No 2 24-AFM-

Requeu No @ Rea: 20241143

Result of Calibrutian : Withoul Adpisiment

Temprrature Presimre UG Frvar Vscertsing
o Tkbal {enl iy (sl uaim) tmimin) {ml‘mim}
254 101,06 o 2 138 ol 1.3
500 1ol 67 1o LR R 28
25w Ton6Y 1y 19740, 15 56
28500 1.61 on M8 (¥
=W ini oy 4G 4y 1 {}]
2290 nisy R0 47802 al) [

STD Standard LUC Unu Unider Cabibratnn

rature co

- DUC Reference Conditon - Al ptmosphenie presure anil rom kenip

' Rite was corseated for pon-sinndard operaiing cond san by using cqualion

Qmens b Q ef X

P = Absolute Pressure

where Q= Mow Rale T - Absulute Temperature

M = Meavisznent Condithon S50+ Standind Condition

* lndwates pon scnedited

Eanil of Certifieate

wrten zopiosal 21 the Ingosane lastument L 1%

s rclzre only 1o the 1o catiarated e Gerifiente ha | not b Feproduccd excer in 1 withe

FM-708-AFM-01 Rew 01 Issus dale 25/01/24

ENNOVATNT INSFRUMENT CALTIRATION | Al

IOV ATIVE SIRUSIENT GO LT IEAD )

T 1Y MU I TN NTESAROR S [ TANDON DANG RAL
ANMPHOL BANG P S AU PRARAN PROY (110540 THATCAND
"

S L R 1

Certificate of Calibration

Customer Certlficate No : 24-AFA 0131
Name ALS Laboratory Group Thartand Ca, Lid Request No & Req-2024-0241
Address 104 So1 Phatthanaban 40, Phatihanakan Ruad, Suan Luang, Danghok

10250

Linir Under Callbration Details

Msasurement e * Pramary Flaw Ca hrator
Maunafactirer < B
Model : Defender $10-1 Sensor Madel . -

Serual Numher 120027 Numher . -

) RYG_|

L oateon of Calvsaatsan 1 AB & AIR VELNOITY MPTER

Culitration Envirenment snd Detaib. "?r-'h'”‘{'m p

Temperatun: BT __@:-@
Husdys 55 CCRI 2 0GR . B

3% f
Basametric Pressure 1003 Wla = 10 KPa . LER L

Recened Dae 30 Junury 2024

Calibration Date . L3 Februuny 2024

Calibranon Procedure Inehowse nethod CP=AFM-U by Comparison teehn que w th Standard I'imary 1 los Calibrainr

Reference Siandard del Serial Number | Traceble Fhue Calibration
Ant Flow Meter Gilibralor 3 Low flaw 153000 1M Setsdyng 2 uby 2024
st Flow Metse Gulibeator 3 $tavdand fow 193101 0 Semudyns 12 Jaby 2023

Temperatre meter Gl AL Quzbom 27 Felwuay 224
Prevsurs meir CPGH0 NBEIRDLaset | TrA 9 Nowenber 2024

Veaceablilty :
Tha Cerlicale 1s traczable to $1 Unit through Sensidyne A2LA Acereditation Nn 3943 01

Nole :

The reported uncertunty 1+ hased on siandard une a lesel of eonfidenee

ty multphed by the Coserage Factar -

approvimately

Appraved By 1

Cullhration Ry p

Mr Nappndon Lowigan i

o

Serce Calibration Engneer Colbraiion Engince: Sopenur

Issue Date ; 13 February 2024

Tl ne 1l s 50 ey aibrveil e et e shall st b repn e exserd il sl winten sy puoat e levn e By e, £ Tal

FM708-AFM-O1 Rev 01 lssue Uzte 25/01/2¢

INNOVATIVE INSTIURE NT CALIDRA TION 1 AT
INLOVATIVE SSTRUMENT €010 1A UL

= i

SN TTAR R T T ANEI A KA

AN pia d Eorrinee feae
CCREDITED

AMSPIIO AN FIR D SANIU T FRARAN PR 1 1 B THAN ANDY

CALRATION Lo bRATIY
TR R O TP T AT
Poge 2/

Certificule No : 23-ATFM-033

Request No : Req-2023-0241

Resultof Callliration @ Withot Adpastmen

Temperstare Prevsare Errar Uncertalniy
‘o {hPa} {eximin) fecmin} fexwaim) {ec/enia)
2450 1026 n 19965 wo 12
M 101.25 101 1 40 415 28
2400 200 199,13 aw 56
2590 301 303,50 26 X4
40 10141 =01 40157 4 n
2400 10149 A8 ¥ T
Note STD Siandard ULC - Ling Under Calbranon
~ULC Reference Condiion At amusphenc pressire and raim feinperature condsagis
- Flow [Raiz was cormested for ton-stzodant aperanng condiion by uiing equation
Qme:\s = Qxef X
where Q- Flow Rule P - Absulute Pressore 1= Absolute Temperature
Meas = Measurement Condizon rel = Standard Comdizon
* Indicates nan accredited
Eud of Certificate
T el stk Ty et e obred The anfians! e e repnedused excepnin it RRRt preese il B van n Co Lad

FM-708 AFR 01 Rev 01 Issue aate 25/01/24




INNOVATIVE IS TRUMENE CALIBRATION | Al

INNOVA TN SSTRE ST UG LT AR ol e
T WA 1L SOINNTINARORN THTAMION BANG KAl

AMFHOL IANG I NAMUT PR AN FROVING ] 840 LHAN ANG

TR T TP s Ty
Page 1/2

Certificate of Calibration

Customer Certifleate No : 24-AFM:032
Name ALS Laburatory Group Tharland Co, Lt Request No : Req-20M4-U40
Address 1012 S0: Photthanakan 40, Phatthatishin Rosd, Suan Luang, Hunghok

10250

Unit Under Cal

ion Details

Mcasurement liem Primary Tlow Calbratur

Manufaturer Bun

Maodel Defender S10-M Sensir Musdel
Szril Number 12095% Kensor Senal Number =
mn RYG_FSn20y

Lacanon of Cahbrion . LAR 4 AIR VELOCITY METER

Callbration Enmvironment and Detalls

Divclom P

Temperaiure 24T ENC ‘_-_W
Hunmdies 55 RIL: 20%R1L d
Dannctric Pressure 1013 WPa = T0AP: ; 19/ /25
Received Dite 3 January 2024
Calibration Date 17 Fehruary 202¢
Caltbration Procedure— hisbanuse miethod CP-AFM-01 by Comnpatison fechmgue sith Standard Primury Flow Culiorator
Waterense Standard. el Sertal Numhr | Traceble Tiue Calibration
Aw Fhuw Meser Gilibrator 3 Lo Nlow, Semsidyaz 12 July 2024
At Tl Mbeser Gatbrator 3 Standard ow | 19031019003 | Semudyme 12 July 2024
'lcmp:nunr: meler aGrn OstansT Qrebum 27 I'cbruary 2024
Prosandc mctr CPG2A00 SHNDOKDLIRS 1R TPA 4 Nowgrehws 2034
Traceabllity ©
This Cemiicars i racezbie 1o 81 Uit laough Scas<yae A2LA Acercditalion N 39043}
Note s
The veponted uneertunty s based un suundard uncertamty ahiphied by the Coverge Factar & - 2, prosdig a Tes el of canfidence

approinately 95 %

Cailliration Ty : Appruved By ¢

Mr Noppadon | unngan

Senice Calibration kng neer

Culibration L gmzer Supen ot

Tssue Date : 13 February 2024

The rsulrs relaled il 10 she vem w3l ted The <erniicate shall ot b rep dhuzed onweqt in full withis snien appesal of i It Inun mens Ca 711

PRI TCE AFRDF Kov D5 indee dito 240108

INNOVATICE INSTRUAMENT CALBIRATIIN G AH
IS SOV USSR MIENT UL T AD OG0
THEOMIOO T SOISTRTINARDRN T TAMBON BANG KATO,

AMIFHIEOE AN PHE L SAME T FRARAS FROM I | s 1A AT

(TR ]

"L

Page 2/2

Certificate No : 21-Al M-012

Request No: Req-2024-0241

Resalt of Culibrution : Wihiul Adyusiment

Temperature Preswure STD Errer Uneertainty
‘o iHPal tec/min) {ec/mind teemin} feemia)
2sn 108 =y 95 (=N R 51 28
2290 mn 301 513,91 129 7.2
24018 10062 106 1ois 3 0 14
240 10051 1997 0 26 9
20 7 2099 M35 3 45
24600 10200 3944 3wy ax 5
2400 102 0% 4739 A0 8 52 72
Note ST Standand LUC . Lt Under Calibration
- LUC Reference Conditian - Atatmosphens pressurz and roam remperare condition
Flave Rate w o~ enmecterd for nun-standard apernung condion by asing equaten
¢ Ties:
in?:h QnefX Pt X T
where Q- 1low Rate P = Absolute Pressure T = Absnhite Temperatire

Meas = Measurzment Condmon ref = Standard Condion

* Indicates von accncdised

End of Uertificate

satis relatal only 1 the nen calibraiad e we

woe shall wo e reprodueed e

W Fall s ot skt aperosal o the b wai s Draitament Un, Ld

FM-708AFf4.01 Rev 01 Issue date 25/01/24

BKK_FS0619
1
/ NVIAD NVIAD
MesaLabs NVLAP Lab Code 200661-0 MeSaLa bs NVLAP Lab Cade 200661-0
Calibration Calibration
Calibration Certificate . .
ped Calibration Data
CerﬁficateNo, s61887 Sold To: Cartificate No 561587 Lab, P 6222 H
. . artificate . Pressure mmHg
Product 200-510L belender 510 Low Flov: | Technician Aaron Schwartz Lab.Temperature 236 'C
Serial Na. 130028 . i
Ca| Date 25-Sep-2023 Instrument Reading Lab Standard Reading Duwwiation Allgwable Deviallon As Shipped
. 449 75 com A50 43 cem <0 16% 1.00% In Tolerance
10C.96 com 100 82 cem 014% 1.00% In Tolerance
Al cakizations are peratmeain accordance vith IS0 17026 ot Mesa Laborataies. the., 12100 W 6lh Ave Lakewood, CO BD228, an 30,63 eem SfeseEEm gl H00% i Toloranos

1SO 17025 2017 acereanea labaeptary Bveugh NVLAP Thes faporn shall nol be repraduced axcepl in (ull winoul he wittan Approval of
\ie labaratory Resilis aaly fola'c fo Ihe items caldrated. This report must nal b used (o claim product eorficatan approval ar
cndorsement by NVLAR, NIST or any agency uf the U § Gevernmenl

As Received Calibration Data

Lab, Pressure 816 1 mmHg

Technician Amon Schwarle Lab.Temperature 22°C
Instrument Reading Lab Standard Reading Daviation Allowable Devlation As Received
0zzrmr 455641 com 100 0% 100% Out of Telaranze
0ccm 101.12 com -100.0% 1.00% Out of Toleranze
Qecm 30 36 com -100,0% 1.00% Oul of Toleranze
Mesa Laboratories Standards Used
Description Standard Serial Humber Calibration Daig Calibration Dus Date
ML_850_10 103743 25-Jan-2023 25-Jan-2024
R -y
3 o J
PR - | .1 |
SATE .
e Nt S
hesn Lasoratones In 1CQ VY, Gt Ave, Larawaoe CO BIZZE USA
(303, FAT-BEID www esalass cor Symbol 'MLAB an the NASDAD
1602

F#4-00226 Rev &

Mesa Laboratories Standards Used

Pescription Standard Serial Numbar Cabbration Date Cabbration Dus Date
ML_80C_10 103743 25-Jan-2023 25-Jan-2022

Calibration Noles
The expanted unceriaity o' Saw has a coverage faclor of h = 2 for 3 confidenct: insorval of Approkimately 955

Flow t03lng 15 1n eiocardance with vur test umber MP-D0G72 wiln an expanded uncerlaniy of 0 27% using bign-purty nirogen or
(irered iabaralory &

Tace cbilily o the Irlernational Sysiem of Units 1S1) s venfied by accreditolion lo ISO/IEC 17025 by NVLAP under NVLA® Coge
H0E61-C

Techntzun Netos.

By Approved By
~7
W /‘-—"‘ D-\'_J e

Aaron Schwarlz
Assembier |

David Theamas

Quality Engneer

Mesa Laboralories Inc certites (hat tie above mstrument meels o exceeds published specllicatons. and hal ihe calibration resulls
in this cerlificate were oblainea using equipmant cacuble of producing resulls that are rrareable fhrough NIST to the Inlernational
Systam of Uris (S1) Ga brabi resuls are In compaance with ISO/IEC 17025°2017. Calibrabens procoss has a Tost Uncertainty
Raver (TUR} of 41 or greatar Any PassiFal determiraton is made without 1aking measufemsnt ubcertuinly Inlo account and is
based 2n UUT performanze agans! requirad yelorance only

Mesa Labofatones Inc 12160 W rilh Ave, Lakewnos GO BOIZE USA
(303) EET-BO0Q wvow (1c caiubs o Symbol "HLAE' 04 the NASDAQ
202 FL-20008 Rov. B




PRIV 1% TRUAN U LA TN 1A FNNEI LRI S RUARE L AR BTN | AR
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TAROANR IR R NUS TP AR R T T RNEIERN AN B A TAMNIOO T I SENTINARORN T TRMID%S ANG RS
AMEIIUE IANG PITEL = ANUT PRARNAN FROVING L0830 THIAIEANDY AMPHEO TYSNG PHEES AT PRAR SN PRONVING D (0900 THALANTY
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Fage 1/
Cerfificate of Ca Certifleate No : 24-AFM-A1¥ Res. |
Conpamer Certifieate No : 23:AFM-0) Rey 1 Henuest Na: Rey-2023-0153
Name S 1 ahoratory Group Theland Ca., Lid Iequest No: Req-2024:00103 Resull of Calibration : Without Adyusiment
Address 104 Sou Pheatlianakan 40, Phatthanakan Rowd, Svan L, Bunghok,
Temprrature Presare s Ve Erear Veertsing
0330
Unlt Under Calibration Detaits 3] (1) s i) (mbimin} Vmimh fmlimia)
Measurement e ArrFlas Meter m 10) 66 = 2014k 01 13
Manufaciurer Buos 3 1ol 100 06 2%
Andel Definuler 51041 Sensor Model -+ 20 10163 199 19736 -1 sh
Seral Number 206895 Seneor Senal Numher © + 2500 1161 300 20845 -L§ %4
D " BKK_I'S1340 2 1 6 {0 e 1 i
Lacatun of Calibrann = LAB 4 AIR VELOCITY METIR .;7;,,;;(,”,. 4 2050 s £ am 20 fis
Calibratian Environment aou Detalis 5 ' Nodg STD  Standard LUC Uit Vinder Caibestinn
Temperature coavc e < UC Referenve Candiinn - A1 atisphente pressure s oo emperitune condon
Hamidity S5 7RI = 10 2RI ' ‘ V “Flow Rate was eorsected for von-standard agerating condinen by aviag equation
Basunieins Pressire 1083 ka1 10 kPa ¥ T AL DAT ['n__,,
) . Q neas Q ¥
Reve e Date © 3 Junuary 2024 - vef ’\ T“‘
S ibratiess D ¢ 2 Januan, 2024 where Q- Tlow Rate P Absolute Pressure 1 = Absalule Temperatare
Catiramn Provedire I ouse method CP-AFM-DE by Compisson tectugue il Standanl Pro Mo = Meusurcnnd Commoon - —
Reference Standard Model Serlal Number | Tracebke |
At Flow Meter Gilibrasor 3 Lo s 15501010006 Semuddyne i el
Au Flo Metes Gibmator 1 Stamdand lhr 19031} i3 Semilyne
2 i of Certificate
Tempernture meler GT 11 usoBonsT Qi
Preawre meter PG 41000KDL 651522 1PA 4 Nawemhes N4 |
Traceahilly :
This Certficate 1s traceable tn S| Uni thraugh Sennidyns A2LA Averzddation Na 393,07
Note :
The reported uncertanty 1 hased v siandard uncertamy multiplied by the Coverage Factos & = 2, piosuhug a le- el of colidence |
appros mately 95
This Cemnicate wis +yued (b zeplace t Calibration Cemificate No. 24-AUM-018 |
R Appreved By 1 M _'(h_
padvn | nangart Pocn Maths e
Service Calibralon | wzincer Calibranon {rpiaser Supen or
T Tate : 1 Februry 2024
The rescls telatal o s 1o 1he tem s3lbrainl The cermficaie shall 10t be re adiced exeept ic ul W aliau) winien 3proval ef the s vac ¢ Irarument Co. Lic The rzsubs refated enly W nem walibeatal 1he certilenle $hall nas e eepraduced exeept i 110 it ol whticr sppeesal of the Ine sanve Insituren Lo Lid
FR1-70S AFM D1 Rev 01 Issue dale 25/01/29 FM-T0B/AFM-01 Rav 01 lssue date 25/01/24

BKK_FS0614

NVIAD

NVLAP Lab Code 200661-0

=
Mesalabs

NVIAD

NVLAP Lab Code 200661-0

Mesalabs

Calibration Callbration
Calibration Certificate - -
As Shipped Calibration Data
CertificateNo. 610563 Sold To:
| Cartificate No 610563 Lab, Prassure 617 mmHg
Product 200-510M Dalender 516 Medum Flaw Technician Derek Dellape Lab.Temperature  246°C
se 1 | No. 151114 .
Cal Date 21-May-2024 Instrument Reading Lab Standard Reading Devlation Allowatide Deviation As Shipped
s 448247 cem 4493.49 ccm 0.25% 1.00% In Tolerance
997,25 cem 996.83 com 004% 1.00% In Tolerance
Al cali wilh IS0 17025 al Mosa Laboratories, Inc., 12100 W. 6th Avo, Lakowood, CO 80228, an 2481 cem 24887 com <0G 100% in Jc=ie
15O 17035:2017 sceroatied leboratory through NVLAR This report shall not be reproduced except in full wilhout the writicn approval of X
the laboralory. Rasults only relate 10 the items callbrated. This report must not be used to claim product certification. approval, or Mesa Laboratories Standards Used
endorsement by NVLAP, NIST, o any agency of the LS Govemmani.
| Description Standant Serisl Number Callbration Date Calibration Dus Date
As Recelved Calibration Data ML-800-24 211063 04.0cl-2023 04-024:2024

Lab, Presaure 614,2 mmHg Calibratlon Notes
Technician Derek Deftape Leb, Temperalure 243 °C The expanded uncertainty of ow has a coverage factor of k = 2 for a confidenca interval of approximately 95%
Instrument Reading Lab Standard Reading Deviation Allowable Devlation Ax ncaived Flow lestng is n azcordance with our lest number MP-00672 wilh an expanded uncertainty of 0.27% using high-purily milragen ar
Occm 4504 81 ccm -100.0% 1.00% Out of Toleranca fillered lagoratary air,
0 cem 1000,98 ecm -100.0% 1.00% Ot of Toleranco Tracasbliity (o the Internalianal Sysiem of Unlts (S1) is verified by accreditalion lo ISONEC 17025 by NVLAP under NVLAP Code
0 cem 24955 ccom -100.0% 1,00% Out of Tokerance 2008610,

Mesa Laboratories Standards Used

Deseription
ML-BOD-24

1o’z

Standard Serlal Number
117991

Callbration Date
13-Nov-2023

Mesa Labaratanes Inc 12100 W GIh Ave, Lakewcod CO 8€229 USA
(303) 7873000 www mesalabs con Symbo! *MLAB on the NASDAQ

Calibration Due Dt
13:New=2024

F1400228 Rev B

Technician Noles.
By Approved By

R LTER,

Troy Thacker

Derek Detape
Produztion Qualty Engineer

Assemibler Il

Mesa Laboralories, Inc. cerlifes thal the above insirument meels or excaads published specilicalons, and that Lhe calisration results
in tnis cerbficale ware oblained using eguipment capabla of producing results (hal are traceable through NIST lo the Inlernational
System of Units (51) Calibration resuits are in compliance with ISOHEC 17025:2017. Calibralions process has a Tesl Uncertainiy
Ratian (TUR} cf 4:1 or grealer. Any Pass/Fail dslerminalicn |s made wilhout laxing measurement uncertainly into account and 15
based on UUT parformanca aganst requirea lolerance only.

Hesa Laboratones inc 12100 W 61h Ave. Lakewood CO B0228 USA
(303 37-B000 www.mesakios com Symbal *MLAB an the NASDAQ

FM-10228 Rev B
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Certificate of Calibration
Customer Certificate No : 24-AFM-012
Nume ALS Labarsion, Group Thasland Co. Lid Request No : Req-204-0241
Address

104 Sor Prasthanakan 440, Phauhanakan Read, Suan Luang, Banghol
0280
Unl Under Callbiation Delalls

Measurement llem Pomary Flaw Caibiator

Manalgciarer Huon

Muodel Defender $10-L Sensar Madel
Seral Nuiber 1307 Sensor $2mal Number
n RY4_FStL:

Lucanion af Calidianon  LAB 2 AIR YELOCITY MLTER

Callbration Environment und lretnlls

Jemperature 2722
Humid'y RH = 20 4RH 4
Raremer 1013 WP = 100Pa .

Recenvarl Date 1 Jenuary 2074

Calbration Dutz 13 Febivany 2024

Cakhezdwn Procedune . bvhiwse

ok CP-AFMD) by Campnria techiique with Stamlard Pruvary Flaw Calibrator

Reference Standard Madel Seclal Number | Traceble Due Cabbratien
Al Flow Meter Canleheasen Lo Sl Esenpniomn Semidyne 12 huly 20
Aw Flon Mata Giliator 3 Standard M LLECEE T CUTES Seeudyne 12 July 2024
Temperalure metar G (LT o Dezhom 27 February 2024
Prossue weeter CPGn HIDHIKNL 631882 A 2 Nowvember 260

Traceabilly ©
This Centificate is traceeble 1 SIUnNbrongd Sencidyne AZLA Accreditanon No 394 0]
Note :

The repurted wnicenainty 15 hescd an standard uncestanty muliphed by the Conerage Factor & 2, prosiding a lesel af confidence
approinately 95 2.

Calibration By 1 Approved 1ty ¢

Mr Nappadon - Lunogust Mr Picil Mathasom

Sers ice Calibrution Engmest ) pineen S

Issue Date : 13 February 2024

Ve reatis telated omy o (h e cahbatzd. e eezulicats skafl mhe o viaiuead estentmntull wiow sien g pronat el the Innosatse Ininmen €1l

FM-TOBIAFM-01 Rev 01 Issue datz 25/01/24

NSOV ATIVE INSTRUREL ST CARTIRA TS § A
PO ATIN L SSERE AT G0 TR AT

119 MO0 11501 SCNTISARORN T EAI0® DANGRAT
AMIBLOE BANG PHEESAME T FRARAN ROV INGT 1080 DA AND

THT (0 206 | T AN e TS0

Page 212

Certibsale No : 24-ATM-0)3
Request Vot Riq-2024 0241

Result of Calibration : Welou Adgusimien:

Temperature Prewsre sTH vre Ervor Uscertainty
‘o ikPa) teemint tec/min) fec/min) iccmin)
2450 10 26 2u 19.905 o 1.2
) 10128 1oy 190,50 3 ED
4 1003 200 199,13 a4 506
2w 10142 01 303.56 o %4
M 101.41 a0t 40457 4 "
e 10149 430 18 10

Note 5TD Sundand ULC Uit Uoder Calibration

CUC Relerence Condibon A1 aimospilicne pressure and 1oan: lemp2reture eonditin

Fliva Rize 4 corecied for sones snidard aperating condivor: by u ng equ: on

Qmea:; = Qrer x

P = Aualule Pressure

Pies  Tiness
—Xi
Pies Thes

where Q- Flow Rate

M

1 - Absilute Temperature

s = Measurement Condion

rel = Standand Condiion

= Ind s rtes son weerediied

End of Certificute

Vi resalts et oy 19 e e calricd The cee i

e shal g e reprodecad €5 epl in Jul wilont w -

rpesadnn the lan ot e Iestiasent Cn 1l

FNV-708 AFM-01 Ruv 01 Issue Sate 25/01/24

INNOVATIVE NS TR

SEEALIHRATION L AD

R N LT T RO R TR T

=R TR RSN TR AR B T AN BN R A At b A

mEEmemiten

AN A FHE S AR PILARAS FROA S5 0 D AN AN o
e Tm s manone
1L UM 21T R FAN e 21167130 P o)

Fape 17

Certificate of Calibration

Custoimer Certificute No s 24 AFM-032
Name ALS Laboratory Group Thatland ta_ Lk Request No: Req-2024-0240
Address 12 501 Fluatthanst an 40, Paatthanidan Road, Susn Luzng, Banghok

10250

Unlt Under C;

tibration Deluils

Measwement lem Pranary Flow Calibratea

Manufacturer B

Mulel Dile SensorMaklel
Seul Number 129928 Senvar Seq -
L3} RYG Fsnzuy

Lucatn of Calibmtion AR AR VELOCTIY MIT1E

Binalorm P

1508 /25

Culibration Environmen! and Detalls
Temperatne 233
T S5 m.KH 3 209,R10
Darmetric Pressune 112 0Pz 5 10 4Pe ™

Recenved Due

31 January 2024

Calibration Date 13 Febrany 2022

Calibiauon Proceduie In-heuse method CP-AFMAT by Comparun eehnigue widi Standard Prunary Flow Caldbralos

Thue Calibration

Reference Standard Madel Seris) Number | Traseble
Air Tl Meter Gilibzutor 3 Luw Mow Isfalnitonn 12 July 2024
Arr Flow Meicr G.libratar 3 S1ancand flow 10T 10T el 12 buly ha24
Temperature welet a1l MRS Orehitm 27 Febpuary 2024
Pressure metes CPG2100 ALO00KDU b33 k2 TPA  Newambe 224

Traceabillts

s Cermificals s naceable o SEUmUTRugh Sensidyne AZLA Accredianon No 39,

Nute s

The seporici uncertanty i baseil on siandard uncertams mulzipled by the Covera;

Factor d - 2 provuding a level oz conli

spproxmnately

o

Calihration Ry : Approved B -

Mr Nappadon | wangars Mr Pacit Matha om

Service Calibation Fng neer Caliianon Eagineer Supert i~ 1

Issne Dute : February 202+

The resul mastzd sl ot o

asicil Th cerinans shall e b eprescted €xcem n ulf shew s aiter appries of e Inaaat ¢ Inam o Co 113

FA1.708 AFM 01 Hev 01 'ssue date 25/D1/24

PRNOVATIVE INSTRUME ST CALIBRA TN AR
L L TR TR KPR S TR T T
TURRABMD 1T BN EINARE RS I TANIN B e

AREFIHAL F L ISR | RN PRON N G s 1A AN

FEERORTIE 60 ) LAY Y e
Fag 310

Cerlifiente No ; 24-AFM-032

Request No : Req-2024-0240

Result of Calibration : Wilheul Adpistment

Temperature. Presire KT Le Uncertalety

‘o [ {ee/mind fecmin) (ecimia) (ecming

ik 0 se vs o1y s 2%

2390 [UR} s £1393 129 2

hER L 1 62 .3 n L]

T sy 1997 2020 % k2l
19187 2999 15
1aZ.m 944 ey 59
o 4any 52

Netr STV Seamdant dibration

- LUC Refercnice Conditinn At abnospherie pressurc amd mon icimperatore condiien

-1 Kt w s conected Tor on-siaa fad ope

g cosmion by g cquation
Taiea:

P
Qmeas QnetXp“!X Tt

where Q- [low Role P = Absnlule Pressure T = Absaline Temperalure

Meas = Measurzmer! Condithan ref = Stundard Condition

s s rerded

Lad of Certificate

Thes restin 1ok

s 4 the wear calibri The wert uade shalt

A T

Rerzpretesd exeept i il witkoul s

s at ol il fan

FM:703.AFM 0L Rr v 01 Issie date 25/01/24



: IOV ATV INSTRUNMESTCM IR TION | AR
INSOVATIVE P TRURE S U C W IBRATION | AR

[ e T R P T S TTR ATy
FOAV ATV NS TRUST G D10 Dot PR k ikl
- SHWAOO T SIS N CRODRN T DION By R
TIMI LT CSTINAROKS 11T AMEEON (388, 1o
AN IS PHEESAMUT PR AR S PROVESCL 0830 TATE ST
ANFIOE NG PISSMD T RR Sh N PROVINGT 1 T3 AND
T ot 2000 s 115 e 20 T L
TUL k2106 st LAY e 31 Tt ! " l

Certificate

Cerificale of Culibration Reyuest No ¢ Req-2024:156]
+ Req-2024:150,

Cosiomer Certificate No : 22-AFM 174
g . . Result of Calibration : Without Adjustment
i Name ALS Labaratony Group Thailaod Co . Lt Request No : Rey 2024-1861 -
Address 104 80 Phaittiznakzr: 40, Phattlanakan Road, Suan Lusng Temperature Tressure Lee Erwr | Unerrialny | MIPE
Bauchak 102¢0 e
o ksl tecming (ecimin] tec/mim fxemin)
Lnit Uinder Calibratian Details
2210 e 7 100 99 520 08 28 1 Noy
Measurement lem ArrTlos Merer
2240 160 61 9 Siknds s 74 s Nea
Manufacturer calabe
anufacturer Mesalab Acenries 1% of Reading 0 100 56 ™ 1.5 1 15 1 NA
Aedal £10-0 Sensar Mudel 226D 100 54 2008 5 20 0 N'a
Senal N 208345 Sewsor Serial Nusmber 1006 3034 4 5
2 303 2 B £ NA
1 * KK Instrument Staws Used | Tt 1032 ] a4 i i a NA
Location of Caliyranon 3 LAT 3 &1t VELOCITY METFR 1 -
10072 S0610 50564 ~ 2l 1 NA
Calibration Ervirunment sl Details ' Hmsle (p“ | :
imase E R 1 nder € abbaath e
T RE\PIE‘\'BY P 5. f\ﬂﬂ % Nate NI Sranedad 4 Ut Ender € abba,
f. | + ULC Relerence Cond lon * At simosphene pressur: and roor: leaperature cond 4 on
taendiny ) i |
5 usky APPROVED BY .. i_\ N | Riie war comested for non-standard operimg condimm by L ng equation
3 W93 bl 1R / |
. - opfe /2 | P Te.
Bevenved Dhate Aupunt 2034 | NEXT QAL DATE .00 00 q | Qmeas = stf X X
Culbration Date © ¥ Auguat 2023 | ki Tt
| Calibrnon Prucedure: . Inshinise methed C14ATR-01 by Compansin tecliaigue '« ih Standand Provary 1o, Calibralor Migge Sl e e
Meas = Mesarement Cond von rel = Standard Condit nn
Reference Stundard Madel Serial Aumber Traseble T Calibeation
Ain Fhom Metes Gelibrator 3 Lo tow 14561010006 Seedyne  Avst 2005
- * Imheates ko nceredt-d
An Fim Moy o brator 3 Stndand flow 19011011003 Semocdyne T Augusa 200% |
it ST P propres MEE - Slas s Penmissisfe Trar (Specified in Monufacturer's Spec:fications)
Presssee miicr PG OIOKDUMS 1112 1A 3 Nowe | “ A= Not Aavailable, Custotier daes ot require a stement of onformai

Traveahisits

Tats Cemmticate o tr eable w81 L theugh Sensidgne A2LA Acereduiazon No 3945 01
Nt 1

The veported wncernaunty 1 based un standard urcerlau:  imluphied by the Coverage Factur 4

provuing v level of ¢

approxally 93 s,

Cnlibration By :

Al By
. npreved 1y A5y
r Neppadon - Lugngart Mr Tucit Mathas um

Servi

Calibranon Engincet Coli

nan Engineer Supenoor

Tasue Date 28 Augos1 2023

e veulis refalad oo s 16 the om0 maed. T canfizai shiall ma be iepruducal éx 1

Theres 1 ae Lol fihe hnn s Iestmimers Co 108
€ fest 0t Lonly ik an alivaied T ceeicate sl n b 1 duee Sxrhin o < bt 1ppme o e Tssalie Inctiames( Uit 1 A - -,
v 02 lssue date 17/6/2

[RA-708-AF 01 Rev 04 Issue dale 17/6/24

INNCVATIV T INSTRUMENT CALHIVDON TAL INNOVATIVE NS TRUMLST CALIILATION t Al

NSOV ATINT IS TRENEN TGO D HEAD O] PAGYATIVE STRESE T En 110 Dl

= 1A T2 A1 SN T ARGRS T TAMBON [ RATD At dope S IWAIGG Y OISUNTINAROR € 1 TASION TANG S v

v e
sEcmiBiTen

ANIPIOU HASG FULLSASIETIRAR AN PRV T 10040 TN TP LS LIS S PRGRAA THOY I I0SHE T RS A
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b apilioy s S e S CIAENEL S, s o Tl S SRy TBKK_FS0se1 | 02 0at24 Y = 1.0002x + 15,177 10000 |
i e s R g e e BKK_FS0592 02 Ocl 24 0003x + 16.508 1,0000
a6 hetrcusdme s e s Hamen s i Bl kot of ) a Y57 et o T BKK_FS0ses | ozoctza | 10024x+7.8314 | 10000
R ot T AT 5 5 1B sm MR e SO0 TBKK_FS1006 | 020ci2a Y = 1.0705x + 31952 =
Yt T megi LR e s o T w e e B  BKK_FS1007 020ct24 | Y=1.0083x+4.1833 ' T
= BKK_FS1008 02 Oct 24 Y=11231x+06762 |
| T UBKK_FS1017 | 020ct24 |  Y=10six+27864 |  o0gsl
7 o4 1 BKK_FS1018 020ct24 | Y=10137x+0.9333 1.0000
A UeeRiImy BKK_FS1019 0200124 Y =1.0016x + 6.9648 1,0000
Mghtealvee Jor i BKK_FS1026 020ct24 Y=11424¢-08571 |  osers
S8 exgin=en Sncorsn BKK_F$1027 02 Oct 24 0293x + 3.5233 1.0000
----- o Nominat " BKK_FS1028 0200124 10026x + 9 8067 1.0000 i
" BKK FS1038 |  o0z0ct24 0041x+ 81083 Togees
R BKK_FS1040 02 Oct 24 =1.0025x + 1.1618 1.0000 ]
 BKK_FS1041 0200124 Y=1032x+16626 | 10000
BKK_FS1042 |  020ct24 Y = 1.0015x + 11.25 0g085
ind oF CertiNcnie BKK_FS1044 02 Oct 24 Ty =1.1163x+ 07323 0.9973
PHK_FS0027 02 Ocl 24 Y =1.0849x + 3,3193 0.9991
~ PHK_FS0028 02 Oct 24 Y =1.0257%+ 1.5667 0.9999
PHK_FS0029 02 Oct 24 Y =0.9989x + 14.706 1.0000
RYG_FS0185  020ct24 0031x + 10,024 10000
RYG_FS0186 | 0200124 o047x+ 86114 | 10000
RYG_FS0197 0200124 oo4gx+10.074 | 10000
" RYG_FS0198 02 Oct 24 Y=10051x+33683 |
RYG_FS0199 Y = 1.03495 + 2,3083
RYG_FS0627 Y =1.0162x+ 60033
RYG_FS0628 .0035x + 7.8667 0.9909
RYG_FS0654 02 Oct 24 Y = 1.0501% + 2.2446 0.9999
RYG_FS0655 02 Ocl 24 Y=o0g734x+1751 | 09987
RYG_FS0656 02 0ct 24 1,0034x + 8,681 0,998
RYG_Fs0s57 |  o2oct2a | [0322x + 42303 0o9ss
RYG_FS0658 0200124 |  Y=00045x+ 10.98
RYGFS0o5> |  o020m24 |  v=10022x+ 92076
The ter i rehiaden o the viem calibrated The vermiics e Shebl rut o rere abaved exsept sm el sepem [ vonal o e Tien abs e Dnsti ke Coo 0l SGK.FS!3s 020ct24 =11:0209x°3, 7739
LA T0E 45 01 Bev. 34 fsuc date 17004 Page 1af2 ALS Laboralory Group
ALS ROTA METER CALIBRATION RESULT OCTOBER 2024
& 2022 by Aglient Technologles Agitenl CrossLabk Compliance Services
ID. [+ Date R Result Coefficient (R%)
SGK_FS0136 02 Oct 24 ¥ = 1,0313x - 1.0933 09909 Certificate of System Qualification
SGK_Fs0i38 |  020ect24 Y=10479x+58214 | 10000 cc-oa
 SGK_FsS0129 02 Oct 24 Y=10166x+ 40367 |  o0gsoes —
SGK_FS.(;M.O" _O?Ocl 24 Y =1.0006x + 14.9;8. = ~ 1-.07)0 = Syslem ID. CN11464066
SGK_FS0141 02 Oct 24 Y =1,0846x + 3,8308 1.0000 Organization Name: ALS Laboratery Group (Thaland) Co. Ltd, | NEYT CAL DATE L 1Geh s
SGK_FS0142 02 Oct 24 Y =1,0211x + 2.0233 10000 | Organizalion Lecation 104 S0 40 Phalinanakan Rd Khwang Suan Luang, Kl Suan Luang, Bangsak 10250
SGK_FS0143 02 Oct 24 Y =1.0042x + 6,461 1,0000
: Date April 21,2023 3:26:38 P
EQP Name: AglleniRecommendac
Review By : Wicho . Approved By : -SFW EQP Revision: GC.0252
[ am—— T TR — Qverall Qualification Slatus Pass
(Mr. Wichan Choonharat) (Mr.Sarayuth Jittranont} . _

Envira Field Services Manager

Page 20f2

Assistanl General Manager

ALS Laboratory Group

CDS lLouon Yenlicalion - GC

Logon

Saengutha: Tarak

Overall CDS Lagon Verlfication - GC Tasi Status

Pass

System Inspeclion and Basic

Name:

Selpoint Status:

Salely and Operation

7890

Pass

Overall Syslem Inspeclion and Baslc Salety and Operation Tes! Status

Pass

t Pressie Dacay

Name

Setpeint Slatus:
Piessure
Pressure Change:

Agtenl Recommendad

7890

Front

nsi

psi 15 maues

Data:

Sysamin CNI 1461

Aprl 21,2023 371 38 PM

066
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©2022 by Agllam Tachmologles

Cvarall Injat Prossure Docay Test Stalus

Agliant CrossLab Compllance Servicas

Pass

Intet Pravsure Accuracy

Narme! - [remo T 3 .
» From SSL - I

Setpolnt Status: [pass = )

Selpornt Actual

Inlet Pressure: @;_] pel Es:ﬁ = 1

Acturecy:
Agdent Recomman

Tnlet Pressure Decay

Name: Fﬁo
e

Setpoint Slatus:

Pressure;

Pressura Chenge:

Agllent Recommendad:

Overall Inlet Pressure Decay Test Status

©2022 by Agfient Technologlea Agliant CrossLab Compliance Barvicas

—

Satpolnt Status:

Setpolnl
Indet Pressure: 1250
Accuraty:

Aglient Recommended:

Overall Infet Pressure Accuracy Tesl Status
:PESS P y

Detoctor Flow Accuracy

Nama; .
Setpolnt Status;

Flow Type:

Setpolnt: 130.0 TmLimin Measured Flow: 269 [ mumin
Accuracy: Ii T | i

Agllent Recommended: P T % setpoint (30 Jmimin )

Limlt Is percantage of satpoint or 0,5 mi/minute, ;Vhlchever is largesl,

Setpolnt Status: |

Flow Type:

Selpoint: Measured Flow: | mmin
Accuracy: 00 lmmin

Agient Recommanded: }e-' 110 %4 setpoinl ([40.0 “mvmin )

Limit Is percentage of setpoint or 0.5 mIImInuls.-Whlnhmler Is largest.

Inlet Pressura Accuracy SR ]
Name: = Flow Type:
sSL = Setpolnt: Measued Flow: 24.9 j mLmin
Accuracy: rLirmin
Agllent Recommended: % geipolnt ( mifmin )
Limll Is percentage of setpaint or 0.5 ml/minule, whichever is largest.
Date: il 21, 3:26:
System 10: ';‘7‘:‘1124‘612:62: 20 P Date: Apri 21, 2023 3:26:38 FM
Systom Dz CH11S1068
Page2/23 Pogadfza
©2022 by Aglisnt Tachnaloglas Agess Crosslab Services
Samoherpe © 1022 by Agllenl Technolopien Agilent Crosslad Compliance Services
Overall Detector Flow Accuracy Test Stalus Setpolnt Status: [Pass
o S i R A Zone: [own |
SatpointActual
Detector Flow Accuracy Temperalure: [2300 "
Nama: i,m e o : : Accuracy: ~ - p —
Bock T T . Agilent Recommended: t- :'iu % salpoint n K {150 *c )
e i 3 {-n- 1o % selpoint in K { |s0 e )
Setpoint Slatus: Pass H Al — - P o
S S — s ¥ Setpoint Status:
Flow Type: [Fuet ] Zoni
Setpalnt: 300 mLimin Measured Flow: ja0.7 | mLimin
Accuracy: 7 |mUmin Temperahuwe:
Aglent Recommended: | S % setpolnl (e~ mvmin ) C (=
Limil is percentage of setpalnl or 0,5 mbminwite, whichever is larges, Aglent Recommended:

Setpolnt Status:

Flow Type:
Selpoint Measured Flow: tagy  mLmin
Accuracy: ﬁ_"""1m
Agllent Recommendad: e j100 "% setpaint ( Fﬁi" imUmin )
Limitis percentage of setpoint or 0,5 m¥minuts, whichevar ks largest, -
Selpolnt Status: [Pass o 1
Flow Type: Maieun i)
Setpolnk: ImLImln Measured Flow: 246 imUmin (
Accuracy: 4 | mLimin
Agilent Recommended: [Z 100 'J%selpelm (25T Timiimin )
Limit Is percentage of salpoint or 0.5 miminute, whichever is largesL
Overall Detactor Flow Accuracy Test Status
e |
GC Ovan Tomporaturo Accuracy
Date: e 21, 2023 32538 P
System ID: CN11461066
Page4/23

Overall GC Oven Temperature Accuracy Tast Status
Pass il

OC Oven Tamperaturs Stabllity

Name:

Selpoint Slatus:

Temperalura:

Stabliy: 0.1 c
Aglert Recommended: f= les

Scouting Run
Tetted Combnation Front ssL / Franl FID
Injacton Tower
Name: [resaa .
Date: Aprl 21, 2023 3:26:38 PM
Syslem ID: CNT1AE1088

Pagas/2d



©2022 by Agllent Technologles

Selpolnt Status:
Injection Volume on Column:
Overall Scouting Run Status

|Comaleted

Noise and Drift

Tesled Combinstion1

FID
Name: e =
Setpolnt Status: o
Base Signal:
Drit
pA PAHr
R el e
0.05 [oos 1
Agilent Recommended: [="jo0 I‘w 1280
Status: Pass [Pass R
Ovarali Nolse and Drift Tost Status
!FI-I o ) :

Infection Pracision
Tasted Combinationt Front ssL
Name:

Setpoint Status:

Injection Volume on Column:

Area RSD:
Aglenl Recommended:

Overall Injecilon Pracislon Test Status

© 2022 by Agllent Technologles Agient Crosslsb Compiance Servicen
Tesied Comblnationt Front. SsSsL { Front FD

Injection Towar
Name: fres0

| it

Setpolnt Status:
Signal to Nolse:
Agllent Recommeanded:

{pass_

Overall Signal 1o Nolse Test Status
Pass o 1

sScouting Run

Tosled Cambination2 Back ssL ! Back FID
Injection Tower

Name: |7602A

Setpoint Status:

Injection Voluma on Column:

Ovarall Scouting Run Status
\Completed

Nolse and Drift

Tested Combination2
Name:

Setpolnt Status:

Base Signal:

{Pass. Agilent Recommended:
’ il Status:
Signal te Notse =
Date: Apr 21, 2029 3:26:38 PM
Systam ID; CN11481086 Date: April 21, 2023 3:28:36 PM
Systom D: CH14B105S
Page 6/2) PageT122
©2022 by Aglient Technologles Apllert CrossLab Compliance Services ©2022 by Agllent Tachnologies Agilent Crosslab Compliance Services
Overall Naisa and Drift Test Status Instrument Details
g == :
e e | Purpose
This seclion describes Lhe as found syatam configuration.
Injectlon Praclalon
? T i Detalls
Tosted Combinatian2 =
am
ame] R Syslem ID CN11461066
Selpoint Status: : Manufaciurer Agilent Technologles
Injection Volume on Calumn: Name 7880
Area RSD: Flow Dats Input Manual Data
Agtent Recommended: Temperature Dala inpul Manusl Data or Other Data Logaing

Overall Injection Pracislon Teet Status

Im

Signal to Nolse

Tested Cambination2 Back §SL
Injection Tower
Name: 78! )

Setpalnt Status:

Signal 1o Nolse:
Aglient Recommendad:

Overall Signal to Nolse Test Status

Pass 1
Oute: Aol 21, 2023 3:26:38 PM
System iD: CN11481086

PogaBr23

Tesled Combinationt

Injection Technique Injeclion Towar
Sampler Identifiar Sampler 2
Inlet Front
Delector Front
LTM Included? No

Tested Combination2
Injection Tachniqus Injaction Tower
Sampler Identiiar Sampler 3
[nlet Back
Detector Back
LTM Included? No

(. sompert
i Manufacturer Agllent Technologhes

Type Tray
Name 7693A
Mode| Number GA514A
Serial Numbar CN15380030
Fimmware Revislon A1101
Vial Healar Not Instalad

Dato: Apri 21, 2023 3:26:38 PM

Systam ID: CN11481088

Page9i2a



©2022 by Agilent Technologles Agient CrossLa Cempiisnce Sanvices — % o
Sampler 2 Intet 4
Manufacturer Agilent Tachnologies Manufecturer Agllent Technologles
Type Injection Tower - -
Name 7683A e s
Wodel Number G4s134 e o
Serta) Number CN16280128 e S
10.09
Fimware Revlsfon e Contral Type Elecironic Pressure Gonfrol (EPC)
Usage Sample Injeclon e s
Location Front Inle1 2
Syringe Votume (L) 10 Manufacturer Agllant Technologlas
Sampler 3 y 5 Name 7880
Manulacturer Aglieni Technologles ( . ( Type ssL
Type Injection Tower ocin a
N: 76934
ome Carler Gas Hellum
Ga5
ModeINUmber 138 Control Typa Electranic Preasura Contral (EPC)
Sevial Number CN10340103 Pumsd Gt Vos
Fimware Revision A1008 s
Usage Sampla Injecilon Manufacturer Agikent Technologies
Location Back Neme 7890
Syringe Voluma (pL) 10 Typa FD
Meinframe 1 Adapter Capiltary
Manufactu Jlent Technolog
anuiaciurer e pologles Control Type Electronic Pressure Control (EPC)
Name 7890
C Loeation Front
Model Number G344DA -
Makeup Gas Niirogen
Seria! Number CN11461066 )
el r
Firmware Revision Version 4.27 Manufsclurer Aglient Tachnologise
Oven Type Standard Name 7880
Type FID
Adapler Caplilary
Control Type Electronic Pressure Cantrol (EPC)
Location Back
Makoup Gas Nitrogen
Date: Apel 21,3023 32638 P
System ID:; CN11461066 Date: April 21, 2023 3:28:38 PM
System ID: CN11461066
Rvela Page 11723
©2022 by Agltent Technologiew Apllari CrossLab Compliunca Services ©2022 by Agllent Technalogi
gltent Technologles Aghtent Crosslab Compliance Services
Electronic Signature
Purpose User Ham tnguihaltarsh i EMTLERI0E
3 P I X 3N P
This slgnaluro page was craated and publisher! because the ACE slgn-off aclion was execulsd, which is valld for lhe entire document, Hegipames EAPTCR SSasauY e o Apmis
Including allachments, The ACE sign-oft Is an electronic signature (hal requires two distingt Idantification componants: Unlque usemame 0C.8_BKK_ENDIZT_ALE Trnsaction log :
and parsonal pawsword, The Aglient reprasentative wha has defivarad Lhis servics underatands the meaning and lagal status of an
electronic signature, As a iralned official operator, the Aglient rapresentative has @ unique peasword and kogon 1o Bccess AGE and The Trmstion Aty Timd sl Tondiacin Cprai indsanaion:
& Purtormest
slgn thls d 1. (Olher e-sig an be applled Lo this d t using & Document Gonlent Management or other = s' —
. conCred Serel
sultable method defined in your dala access and control procadures.) ML AL R0k pegercruaed "
Ap 1, 0T V1T AN Stant Configuration Sexslon Nona.
Aprd 2§, 2023 11:221:36 AM Audk. Entliemant Uizansing LUsar i Norpmying erd doos
0ol fequiro an uniock code
Detells Ape 34, I 11300 AM Ause Eqploadad el EQP dataly for primary
[a———
Full Name of Signer: Sasnguthal Tarak Fhe path;
[ProtocolPscka/GeTorhigurmt
Logged On User Name: saenguthal tarak@non aglient com C C G2 2 vk
Signature Creation Date: April 21, 2023 E B e ame
16e£2.82 ¢qn). EOP Hamg
Reason for Signature: (= and published this orig [AgtentRecammended] Proto
ol Ravhlon :[Ge.02.52]
AT NDAITNAM D¢ Configuoion Besuon RNorn
A T 2000 V2T M AN St ‘Quaiificalion Sevwon o
A, B IR AN S Emtulisn CO% Logan Velcalon - GO 1 hane
Regulatory Disclaimer - Cualialive tov!
This document pravidos ly and racond Instrument of proper aparation, t.has been prepared from our AL BTG By Barasion _"L':,‘ L“’“"‘:’;““"' QE%:RenCanrd ;1
inlerpretatlon of applicable reguations as wull as Indusiry bes! practices. Tha documenl L doaigned Lo provide an imporlant companenl of a complete
compiance packaga, Ban dopends upon many use of Iy dossnot . Agienl makes no (LR R Enotn ;’:;":::‘m'"‘x e
promlacs ar s for any program. Q_m_,__,_mm‘u
wsyochted
April 21,2023 11:23:35AM End [ paion ‘Sysiam imooction ond Basks  Run Counl * 1
Warranty Salaty and Cporetion - 7880; -
Chahoiv Tosl - No safpainla.
AgRent ke y of BNy kind to Inaiuding but nol lmited to, Ihe Implied wamandies or marchentabiity nd Mnaes for ( ocsociared
8 particular purpose, Agilen| shail nol be labig for - A1 m;nu:ﬁ\u S s D - Mo
tarrishing, periormanca, of use of this matesial -Prasuuro Contiled ot
S 75D pai-Li>m 20 ming
«=05pal
Pagevint

Data; Apd 21, 2073 3:26:38 PM
System ID: CN11451086

Page 12/23

System (D:

Aprl 21,2022 326:38 PM
CN11481066

Page 13123
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User Name; auonguthalarsk

0C-8_BHI_ENOZT_ALS Transacton fog :

Agilent CrossLab Compliance Services

Syviem i EHLIBIOEL
Prot Bt e 21, 3623 33443 P

2022 by Aghent Technologles

Usar Name: sanngutheLintak
Haniasr. LAP!

GG-5_BKK_ENO127_ALS Tranuaction log :

Aglint CronaLab Compfiancs Services

tarn bd; €T 11481065
Pelni Dlate: April 24, 3023 3:20:d0 PM

n Trwwacten At o Transaiton Totional eeraren
- ——— i e Time Tanmelon  Astivy Typa st Tranusetivn Opliona! aformation
suw Purformed
Apni21, 2023 112401 AM End
A 21, 2020 112528 AM Biat Exveution, Daoctor Frow Accuracy - Front Nonw
FID; - Type : OxiSzar - 3: 400
mLinin - L: <= 10.0K catpcnt
Ao 300 10 A Bk Rl b o e Al 29,2020 M125AD AW Aa] ™ Dewcor Fow Accuacy - frond_ Marus Dot Ercry
premes s P Tyoa  Ouigaar - 3 4300
5+ Prasvars Coriles et g
-S250p-La 120w Hra—
Ao A e v . e P o 1, 30T VIAT A ol Eascuion Diptmze Miow Aceurnsy - Freml flunCourd: 1
6L - Prassuro Canrolsd It F3pe - T AR
BBl =12 ( i L e 0.0 sant
Aol 7, 3033 VLT AN Eaecuion Ieb1 Progturo Docy -Bach o AeNTLITELVENCH N e Lo :"““‘msz ed
$92:- Preasum Convoled et Ty e
+ 250 - L:30.2.0 pand i -Ls <= 30.0% walpod
b Ao 70, 70T XD AM At Data Dewetor Flow Accurncy - From Wanual Do Entry
Apr127, 202 112443 AU End Exocuton I8t Proxsure Ducay - Bnch  Run Counl .1 (i, Mo )
] S L~ <= 10.0% selpoirt
-5:250ps - 122 20 pal and. Aol L TR NICLAM Erg Exsoulion ‘Deiocior Row Accumncy - Frenl - Rum Caunt, 1
<o0spa FID: - Type : Nakmup - S 2.0
Apri 21, 223 112445 A Blart Coewion ok Prosaurm Accusazy -Bock Nara N e S0 O sslocit
850 - Pramure Contreiad inbl Aok 20, 30 1L MAS AN San Exsaiim Duisclor Flow Accurucy - Bach Nooa
-S.250 L= 1200 FID:- Type: Ful- §:300
ApiL21,2023 112431 AM Erel Enotion Inle Fressurs Accurecy - Bagh Run Counl, | ki - ;<= 10.0% tpid
S92 - Preaaure Conbalied et a1, 2073 1R AM At oo Delector Flow Accuracy - Back  Manual Daua Enry
-6:260p01-L = 12 FID:- Trpa- Fual - 5:300
Eastatss Dotociar Flow Accuracy - Framt Nono [riimnzL S 00N setfol
FID: +Type : Fuol- 1 300 Ao 11, 202 ENZI N End Exseuton Detecior Flow Accumicy - Back R Couai 31
mmia - L <e 10.0% sogoinl FD:-Type Fuol-S: 300
A 0,213 IR0 KM Aerit [ Disites Fhow Acomey - ot MinalCa oty ( mmin -L: <= 10.0% satpol.
FID:~ Typo s Fuol -8, 300 o 1,02 VAN G150 Exacuon Duieeter Flow Acouracy - Bak  Nane
L - L2 <= 10.0% sepolnt FID: - Type : Oritzwr- §: 4000
A 30, V1L A Eee Exeasan Dolocior Flow Accurscy - Froal. Aun Caut : 1 e S
Fi:- Typa: Funl - 8:30.0 Aprl1 21,2023 112638 AN Aux| Da Datector Flow Accwscy - ek Ml Dia resy
FIC:-Typo s Oakiar- & 4000
miLirin - L < 10,0% setpoit
Paga2s 1t
- Prgedint
Diate; Agil 21, 2023 3:26:38 PM
Syatem 1D: CRIMEI08 Date: Aprd 21, 2023 3:28:38 PM
System 1D CHTIS61068
Page 14/23
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©2022 by Aglient Technologias Agtest Crosslad Complante Servica
©2022 by Aglient Technalogles Aglient GrossLab Compllance Services
User Nama: sanguitaltorak Systam 1c: CH11481088
Matases: LAPTORCO: Print Date: ApriI 31, 2020 3:26:40 PM User Name: saanguthal.orok Spsien b EHTIEIERS
Hosiname: LAPTGP COISKAMY st Gase: Aged 31, 1913 330045 7
GC2_BHK_ENO127 ALS Trarmaction log:
06:6_BKK_ENOYZ7_ALS Transasilan log ¢
Towe Tansucion  Activky Type of Trasaseton Gptansl latematiss,
— Purformd T Tresssen  Acihity Typa of Trenwsetion Outeanl Isamation
sun Partomad
A1, VTR AU Tt Exmulin Oatacwr Flow Accuracy - Beck  Run Cau ;1
FID: -Typo : Oxzizer -5: 4000 Ap321, 2020 1UITST AN Ene [ [T Ry ——— P Countc
mUmin - L <= 10 0% salodint Acarmey - 7200;- Tanpamtvn
Ovan-$:1000°G - Li>=-10
g2, I A Sae Esneuin e AND <= 10 % sopartink
Il Type | Makenp . & 290
mUmi - <8 10.0% salpolnt AT BT T A Bt Emauen 6T Oven Temparaes Subity Neon
- 7690: - Tomparsturo : Ovan -
AR, 20T 1IITE A bt i Ouamctor Flow Accuraey -Bach - Moraol Das Eniry SIWPC-L 05T
FID;-Typo : Mokeup-S: 250
i - L <= 10 0% salpaint. Aprn 2, 3528 MIRAT AL st ox GC Ovan Tomperature Sabiy Manual Dam Ensry
-7600: - Tamporotura : Oven
A, BU ALY Ed Bxocun Comcier Flow Accurasy - 0ck R Count £ 1 C S1NCC-Li a0
FID: - Type : Matavp- & 250
LM -1 <510 0% aatpoint. A 21,2023 14:28:10 Ak Eng Eneranin GC Oven Tomporoturs Stabily Run Court: 1
- 7260; - Temperatura  Ovaa -
AT N INET A St Emculon GG Oven Tempamaun Nona S I00C - L ex 0.5C
Acarscy - THS0: - Tammmmturs
1 Ovn=5:230.0°C - L:>= 1.0 Ap121,2023 132912 A1 St Tusowicn, GC Seouting Rum - Injoclan None
AND <3 1.0 % setpollin K Townw, Fiort $SL. Fren FID:
Fates Sproeen Pegannen - b
Ap21, 2023 (1Z2A 4 Aucd i G2 Oveo Taparmtare Mamal Gan By [I—
Acaracy - 7850 - Tamverate
:Ovan-6: 230°C-L>m 1.0 Al 31, 33T 11303 AN Akt ew OF Saoutrg fun - bemen  Cata B Pt
AND <= 1% natpaint iy K Tower, Front S5 FOM A0 - CRBTASM ST an
Pat o' S Propanaton - Mg, b Bt G000 G040
A 21, I LRI AN End Exculn GC Oven Temperaure Run Count: 1 I e AL SO0 G0
Acaxacy - TES0: - Temgzralus 2023 20230420
Ovan- S 20.0°C - L:>= 1.0 1436.09F_SCO1 D¥ID1AL
AND <2 40 % selpoki In K n
A 28,2520 1203 AL S Exeeuiion GC Ovan Termperam Hora o1, 3820 BUTIRM Al g Eacston, GG Boouing Run+INection  Aun Coanl : T
Accuracy - 760; - Tamparatirg Towe, Fr SSL, Front FiD: «
+Orm- 5 100IC - Li3a 10 Pan ot Syslem Preparaton - No
AND <~ 1.0% satpobl i K ; I i
At 1, 3020 VT A At Data ©C Oven Tompaware Ml Das Entry (CF Aot T N7 AN St Execyon Mesomdlr-Fiom P Kane
Aczuney - TAS0: - Tomporslors Detncin FID-L (Noiro: <=
+Qvan -5 1000°C - 1225 10 010pA-L (0) <= 250
AND <= 1.0 % setpantin K o
Prparit
Page it
Date: A, 20T W PY
Systom (D: CN11481065 Data: April 21, 2023 3:26:38 PM
Syatem ID: CN11461066
Pogn 16/23
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Usar Hame: 1canquihal.ucak
Hosimeme; LAPTOP-CQISKONV

GC-6_BKK_ENOK27_ALS Tramametian fop

Agllent CrossLab Compllence Sarvicss

Eyuhon . ENIIHEIEHE
Prini Dala: Aprl 21, 2023 3:26:40 P

©2022 by Agliant Technologles

Usac Name: saenguthal tarak
Hosinama: LAPTOP-CQISKONY

GC-5_BIC_ENG1ZZ_ALS Transaoton log :

Agllent CrossLab Complinnca Services

System Id; EH11461086
Pt Bale. Agel 31, 3620 334068 P

Tima Trosastes  Amiay Tron ol Trassaction Optienal tnformation
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Injeclion Tower
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Onte: Oclobar 22, 2024 2:27:05 AM
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Overall Nolsa and Drift Tesl Status
[Pass o
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Injaction Precislon

Tested Combination2
Name:

Setpolnt Status:

Injection Volume on Column:
Area RSD:

Agilent Recommended:
Ovarall [njection Pracialon Test Stalus

|Paus

Signal lo Noise

Tested Comblnalion2
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Setpotnt Status:
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Instrument Details
Purpose
This section describas the as found system configuration,

Dolalls

System
System ID GC-5_CN114610686
Manufscturer Agllant Technologies
Neme 7880
Flow Data Inpul Manusl Data

Temperature Data Input Manual Data or Other Data Logging

(" Testad Combinationt

Agllomt CrossLab Complancs Services

Injection Technique Injection Towar
Sampler Idenlifier Samplar 1
Indet Fronl
Delactor Front
LTM Included? No

Tested Comblnation2
Injection Technique Injection Tower
Sampler identifier Sempler 2
Inlet Back
Deteclor Batk
LTM Included? No

(7 Sampler 1

Manufacturer Agllent Technotogies
Type Injaction Tower
Name 7893A
Modsl Number G4513A
‘Serial Number CNCN10340103
Flrmware Revision A11.08
Usage Sample Injection
Lacatlon From
Syringe Vokime (L} 10

Date: Ostobe T2, 2004 02705 AM

System ID; GC5_CN11461086
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‘Sampler2
Manutacturer Agllert Tachnologies
Type Injection Tower
Name 7893A
Mode! Number G4513A
Serial Number CN16280128
Firmware Revigion A11.06
Usege Sampla Injeclion
Location Back
Syringe Vokune (L) 10
Sampler 3 (
Manulacturer Agllenl Technologies -
Type Ty
Name 7693A
Mode! Number G4B14A
Serial Number CN15380030
Firntwere Ravision A11.03
Vial Hegler Not instfied
Malnframe 1
Manufactursr Agllant Technologies
Neme 7680
Model Number G3440A
Serial Number CN11461066 (
Firmware Ravision AD1.16 -
Oven Type Standard
Onte: Octaber 22, 2024 8:27:05 AM
Syatsm ID; GC-6_CN11461066

Page 10/22



@023 by Agllent Tochnologles R Gk i ©302 by Agllont Techaologhts Aglient CrossLab Complianca Servicea
Irlet 1 Electronic Signature
Manufaciurer Agient Technologies Purpose
Neme 7890 This signature page was crealed and published because the ACE sign-off acilon was executed, which is valid for the entire document,
Type SsL including attachments, The ACE slgn-off is an electronic signatura that requires two distinct Ideniicalion components: unlque usemame
and personal passward. The Aglient representative who has defivered this service underslands the meaning and legal stalus of an
Locatian Front

elecironic signeture. As a \rained cfficlal operalor, the Agltent rapresentalive has a unlque pessword and logon to access ACE and
Canier Gas Halium fically sign this d nit. {Olher e-signalures can ba applied to this document using a Document Content Management or ofher
sultable method defined in your deta access ang conbrol procedures.)

Cantrol Type Elecironic Pressure Contral (EPC)
Purged Inlet Yes
inlet2
Manufecturer Agllent Tachnalogles el
| Full Name of Signer: Saangulhai Tarak
- Nama 7890
( Logged On User Nama: ssenputhaierak@nonaglieni.cam (
T
- = Signature Creallon Date: Oclober 22, 2024
Localon Back Reason for Signaturs: Execuled protocol and published this orighnal version of document
Carrier Gas Hellum
Control Type Elsctronlc Pressure Controf (EPC}
Purged Infet Yes
Detactor 1 Regulatory Disclalmer
Manufeclurer Aglent Technologles This documeni provides a protocel Lo verify and record Instrumant conflguration and evidence of propar operabon, W hias besn prepared from our
Nama 7880 of applicable ragulat 1 a8 Industry best pr ., The document is deslgned to provide a0 Importani component of 3 complta
complanca packapa. Vas doen ol assure compiance, Agiiant Technolagies makes o
Type FID promees of a 2 ¥
Adapler Capllary
Control Type Electronic Prassure Control (EPC)
. Warranty
Location
C o Front ‘Agllent Technokogles makes no warmanty of any kind Lo this matens), including the Imied war
Makeup Gas Nitrogen  pas . Agient Ty % contalned herein or for incidantal or consequential damages In conneclion wit the
Aomahng, pefsrmance, o vie of (VS Malenial
Detestor 2
Manufacturer Agilent Technologles .
Name 7690
Type FID
Adapter Capillery
Control Type Electronic Pressure Control (EPC)
Lacation Back
Makeup Gas Nilrogen
D October 22, 2024 9:77:05 A :'“’ ; g’ﬁ"éﬁi:ﬁ;zms G
Byatem D GC-6_CN11451066 vetem -
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Page 14722

Page 13122




© 2023 by Aglient Technologies

Agllent CromsLab Compllanca Bervices

User Nama: sonapuhaLiarak Byiem M GOSN 1IN
¥ : Fuie Date: Orinsar 12, 34 W76 A
2024_ALS_GE-5_CN11461066_OQHW Tranamcrion fog :
Timo Trantscsion  Actiity Typs of Trarsiction Oatisaatiatimazon
s
Oclober 21, 2024 22650 Aucll Data tnsees v bciracy - Frged Mam.sd Duts Doy
u FiD: - Typa :Fusl-§:300
mkmin- L= 10.0% stpoit
Coigber I1, WM I8 Ing Exearnin Delecior Flow Azcincy - Fronl Run Court: 1
e FID: - Type:Funl - 5: 30D
mlimin - L: <= 10.0% salpoim
ooty I, MU AN Sua Execution Deloclor Flow Acauracy - Fronl Nenm
u FID: - Ty : Osilar - 574000
(' mLimin + L2 <@ 10.0% setpoint
Dciotws 1M IO huet Bats Detector Flow Accuracy - Frant  beznu Diala Entry
" FID: - Typo ; Odzee - 5: 4000
i - L: <= 10.0% sepont
Doiober 1 RMIILN) Era Exsrdon Dwtasior Miow Accuracy - Frord fhon Coues: 1
LY FID: - Typo : Odigzes - §: 400.0
mLnin- L: <= 10 0% setpolnt
Ooster MLIIMIIEN Swa Exazen Oulecior Flow Acunacy - Fronl - Nano.
M FID:- Tyse : Makeup - 8:250
mUmin - L <= 10 0% setgolnt
Orsmer 1, XM ITIT  Aett 11 Dt Fiow Actyacy - Froml Wases Dua bty
L FiD: Tyme: Makeup - 6: 258
mUmins Leaw 1068 sepoht
Ociober 21,2024 32020 Endl Exeasion Delezion Plaw Amamacy - From R Cound 3
FID - Typs : Mskeip - 5/ 250
mUmin-L: €= 10.0% sotpolnl
Ociobor 21,2020 32830 Sun Eaccuion Dsiactor Flow Accuracy - Back  Norm
LY FID = Type : Fouls $:30.0
( mmin- L' &= 10.0% siponl
Oemtor L NMINT Ao o Dstocior Flow Aczracy - Beck  Manui Data Enlry
P FID: - Typo :Fual+ 8 300
mLimin- L. <= 10 0% saipoint
Daster 3, MM IS Bad Ermacn Daloctor Flow Auracy - Bock  Fum Caum . 1
Py FID: - Typo :Fust - 8:30.0
i« L <= 125 petpaint
Page 3113
Dato: Octobar 22, 2024 8:
System D: GC-8_CN11481066
Page 16/22
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System It GE5_CH11461065
Print Date: Oclobar 22, 2026 B:27:08 AL

o Namo: saanguibaliasch

3024_ALS_0C-8_CN11481068_COHW Transacilon log :

Time Tinuagen  Actilly Typa of Tranaaction Oprsaslixomancn
[ Parformed

Coetw 21, MMM Sud Exearton Datemar Fiw Aosuracy - Dach Noes
L FIO: Tym ; Ostdizer = §-4000

L« L 4 18.0% sepaint
Cosber2), M IWOT  Aadt Daa Detecior Flew Accumcy - Beck b Daw Eniry
Py FI0:- Type : 0adzor -5 4000

wnmin- L €= 10 0% 3opohl
oo JL 15432089 Ese Exsarten Deleor Flow Accuracy - Beck  Run Count, 1
P FID.  Typo : Ouidzar - 8:400.0

Ui - L: <a 10 0% astpoinl
Oclobar 21,2024 3011 Stat Exanon Detactor Flow Aczuricy - Back - Navw
a FID: - Type : Mbkoup - §; 2.0

A b e 13 % s
Oacher 21, WM INM Ausd Dy Outectar Fiow Actuncy - Bak  Maousi Data Dty
P FID:- Typa : Makaup - $:250

L L e IR s
b 1. XMINN g Exemuton Detsctor Flow Azawacy -Bach  Run Cowrm: 1
LY FID: - Typa : Makeup- 8:25.0

i L € 1% v
Octobar 21,2024 3032 St Exoculn GC Oven Temperaurs ona

Py Aczuraey - TA80; - Trmparalura
:Oven. 6:250.0°C. Live-30
AND <= 1.0% satpoinl K

Comter 21, 1M IINAS  Aest D GG Oven Tempermure Manua Oate Erery
2] Accurary - 7830: - Tempeswiure.
Ot BAFC vl

AND <= 1.0 % soigoint In K

Desber 1, XIOINIT Lrd Encuon GC Oven Tempentrs Fun Camt: 1
LY Acouncy - 7690 -Tempenmrn
10w S DEPC LD
AND = 1,0 % sorpalnl i1 K
Pagrain
Dats: Oclober 22, 2024 9:27:05 AM
System ID: GC-5_CN11461068
Page 16722
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U b s st System Id; OC5_CN1ME1056
Prinl Dola; Ociober 22, 2024 9:27:06 AM
2024_ALS_GC-5_CN11461066_0QHW Traninction log :
Time Trnaction  Activity Typw ol Tramiacsion. Dptens! ietormation
sun Porformed
Orete 1IN INW G Lrecutan BC Oven Temporstury. None
o Accurecy - T80: - Tempermure
$0ven- B 1009 L 22410
AND <= 10% astpolnl in K
Cetobor 21,2024 ST Avdt Dus GC Oven Tomparanra Manue| Dsla Eny
. Acziracy - 1630 - Tampursture
:Orm-5:1000°C  L:>m-10
AND <= 10'% sutpointin K
(“ Ocicter HWMIMN  God Eaecution GE Ovan Tumpenmiun Run Count: 1
[ Aczuruzy - 7890: - Temperaturs
" Oven -6 1000°C - L= +1 0
AND <2 1.0 % sefpard n K
Octoer 21, RMAML S Execuion GE Ovon Temperaturn Sisbay Nov
™ - 7890;- Temperdura : Oven -
5 1000°C- L a 05T
Coister LN INGS  Aast Dala GC Oven Temperalure Siablily Marua) Oala Entry
Y -T80:- Tamsarskure : Oven -
BI0OTC-L: <= 06'C
Ocloter 71, M IINET B Eameurer SC Oven Tempaatora Stabilly Rum Count: 1
P&  THICE < Tamaratiry : Oven -
51051 = 05T
Oroeer 11, MM IND T Essciten GCScounpRun - Injoctan  Nona
i Towor, From 6L, Fron! FID: -
Pan of Syatem Praparation - No
mi sxoctoied
Oclober 21,2024 3:0:52  Auet AcaCtosnd Session Nene
~
(- Cotsbar 12, MMALAT  hatt AcRuuted  Semion Nann
™
Ousber 12,102 83550 Aust SestenReinadel Senon Nons
"
Dosbe T NMASLS  Suq Quaifiatan  Smslen oa
a
Pago 5110
Date: Ocmder 22, 2004 2708 AM

Systmm ID: GC-6_CN11461066
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Usoy Namo: saonguihal iarek Systom Id: GC-E_CN (461066
Roport Genavalnd by Hostnanm, LAPTOP-CQISHOMV Prinl Date: Qetobar 22, 2024 9:27:08 AM
2024_ALB_GC-5_CN11461065_OQMW TransacUon leg t
Time Tremiactes  Actvty Typo ¢ Tanssezan Optonal it aimatisn
bkl Partormad
Ociober 22,2074 68802 Sn Excaufn GC Seouting Run~ Injectn  Nona
Al Tower, Fronl SSL, Fran FID: «
Pat of Braaee Preparaien - Ny
il msgociated .
Oscbet I3, 20N B B0GE At Dann GC Sequting Run - Infoction Dala Eus Pall
A Tawar, Fron SSL, Front FID: - GADetmFronFranl_SC10.0V
Partof Sysiem Prevenden « Mo FIOWEr
Emits assodsted
Cember 13 XM 83733 Gnd Entrion GC Scouling Run - Injeckon Run Caund : 1
Al Tower, Fom SSL. Fronl FID: -
Pan of Systam Prepormion - No
[——
Oxtater 12, Wi AST 89 Enmculion Neabyo 0nd QAR - Frant FID: - Noro
. Duisctor FID - L (Nogo) <»
0.10 A~ L (O <= 250
pamou
Octeter 22, T34 6300 At DL Nolsa and Drif - Froni FI0: - Data faos Poih
L Driactor FID - L (Nosey <= GADsW¥ranFrom_ND1D D
0,10 pA - L{Drih} <= 2.50 FID1AZ
o
Cosoer 2 WM AU Ond Excevion Nolso and Drit - Fronl FIO: - Run Count: 4
A Datector FID - L (Naiso): o=
D10GA-L @) <=250
pAmDur
Cusser 72,2004 45840 Bl Eserutin Injacton Praciaien - Injection  Noaw
An Tower, Fronl SSL Froal FID -
GC L (Amak <=3 00% -L
(ReL Time): <w 1.00%
Ot 12, N AM0E At Deta DamMsnager Dalauarager was n w daty
A veelf canen wIe Dl P e
chasn o 2o over
Pagudi10
Data: October 22, 2024 B:
System ID: GC-6_CN11461086
' Page 16/22
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Usor Name: sapnguthal zarak SysTomId: GO5_ONI1451085
v Pl Oato: Octobir 22, 2024
2024_ALS_GC-6_CN11461065_OGKW Tranusction Iog :
Tracuction  Actiity e o Traswaction Qpions Ietermaton
B Putomed
Oomoer 2230480143 Aegt [ injecton Praciuon - lnjeclon  Data Bex Pain,
au Towe, Fron SSL FronlFID: +  G:DstsFrcrm¥rons_(RO105,
GC -LiMmk<=300%-L  D¥IDIAGH
(e Tino) <= 1 00%
October 2, 202409143 Augd Data rjacion Pracaon - Iracion  Data fles Py
a Tower, Froni SSL, FrOnFIO: = GADAlSFrontFrom_IPO105.
6C -LIAmOE <= I00K L DFIDIACh
(Ret Timo} <= 1.00%
( Ocicber 22, 2024 0014 Aucht Dau Injection Precaion - Injection a2 fiem Path :
™ Tow, Fronl SSLFront ID: - GADtWErantFrem_JP0raT,
GC -LINm<=0%-L  DFDIAZ
(Rt Time: <= 1.00%
Octobar 22,2024 00143 M) Day Inoction Praciskm - jeclen  Data fiea Paik
A Towez, FronLSSL., Fronl FD: +  GADSFrontFrom_IPOIGG
GC -LiAml = IM%-L  OFDIAcH
el Tmg}: <= 1004
Oeister 32 304 3014 At Oata Injection Praciaion - Injseten.  Dola Ry, Path
A Tomr Front 558, FrostFidie G \Dawiemnrfroes 0100,
GO -L{AmiE<m300K-L  D¥IDIAGH
(Rat. Tiro: <= 100%
utsoer 22, M B004)  Aert oan tection Pracakn - recton  Doim s Puth .
m Tomer, Fron SSL FrantFID: - GADsIFroNFrart JFOHO.
GC -LiAmIE <3 300%-L  DAFIDIAGh
{Ral. Trma: <= 1.0
Doober 22, WUBELN  Crg Execuion Infscion Pracision - injecion  Run Gourt: 1
o Tomer, From B5L Froni FID: -
6T L fAma] < 3 00% -L
( {RoL Thmo; <= 1.00%
+ Ociober 2, MM BIEIE Bat Escasion Sqralo N Ifedon Nons
e Tomwar, Fran SSL. From FID;
Doieasr FID -L >= 200000
Ooibar 22, DN durs Cus Sgnelto Nage-iecion Da Bea Pamh
™ Tomor, Frant SSL, Front FID: - GADOISronfFrand_SNO1.0%
Detocter FID -L 32300000 FIDIAch
Pogo7/10
Date: Oclober 22, 2024 ©:27:05 AM
System ID: GC-6_CN11481066
Page 19722
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User Name: soangulhal teran
Report Ganoralad by Hosinome; LAPTOP-£QISHOMY.

2024_ALS_0C-5_EN11461066_OQHW Tramancilon log

Syatam (3. GC-G_CHI4B106H
Prist Date: Guteher 22, 360 B:27 80 AL

Time Tanmion  Activity
S Parformad

Typa of Tramaction Cpiie| Inormalion

Quter JLMIN M For Execulon

Ocisber 72, M4 00000  Sua
Drseer 22 MBI Awit oaa
™

October 22, 2024 BOAD3  End Execulion
an

October 22, 2024 8.04:06  Slart
Cotsber 12, M P00 Autd Dua

Doistar 22, MM B0V Erd
a

Dcater 1 2924 RE0T8  Sum
™

Signal fo Noka - Injection Run Court: 1
Towor, From SSL. Front FID: -

Dalnctor FID -L:>= 300000

GC Sooulng Fum - ojectian Nona
Tower, Back §3L Back FID: -

Par of System Pragaration - No

ita mssoctuted

GC Scuulng Run - Infecsion. Dortn Mas Puth

Tomer, Bach £41, Back P GADetmBacsiliace SCE1 D
Pt of By Proparsicn« b FBon

it ssocisied

GG Scoutng Run - Infection s Cewnt: 1
Tewer. Back S5 Mack i+

Par ol Systam Propaaton - No

s pssocated

Neiso asdDMA - BIk FID: - Neng
Dutector FID- L (Noise) <~
DA0pA-L (0MNy <= 250

pAmout

Noiss 2d DAB - Back Fl
Delctor FID L (Nome)
010 pA-L (ONY €= 250
pAmoUr

Daua iies Pam -
= Gi0aBocMBack NDO13D
\FIDIB e

Nal1a = Dl - Back FID.
otector FID - L (Nolae} <o
0,10 pA- L (Drihy <= 250
PAOT

Injackon Practsian s jecion  Nar
‘Tower, Back SSL, Bach FIO: -

GO - L{Ama); <= 3.00% -L

(Rl Tima). <= 1.00%

Bun Count: 1

Pagad /10

Datn:
Systam 1D:

Oclober 22, 2024 8:27 05 AM
GC-8_CN11481068

Paga 20l 22
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User Nama: saenguth tarak System (0 GC6_CN11461056
¥ Hostrome: L Prist Dot Octaer 21, J914 9 2750 AM
024_ALB_GC-6_CN11461065_DOHW Tronsacon log 3
Tima Tranudlon  Acy Type ol Transaction Optonsl iformation
Sute Periomed
Ocber 22,200 9:ADA4 Audi ow (njoction Pracision - njoctan  Data i Fath
an Towsr, Back SSLBAck FID: +  GADSUNackBach 1PO111.0
GC -L(AmS) <=200%-L  \FD2B.eh
Rel Timo: <= 1.00%
Ociober 22, WM £0360 husit Dot tojacton Prodsion « jection  Oaia fies Path :
A Tower, Bork 5L B0 P2 GDmmiacBaa 01120
OC L(Arenp = 300%-1  \FDiBeh
(Rt Timel. <= 100%
(i Oeeve I NMFIEH huat ™ tjocton Procsion - ifection D ey Poth:
™ Tewer, Back S50 Back PO+ G 1130
GG -L (A <= 300K L \FID2B.th
(Rot Twmsk <= 1.00%
Coiste B M AIDM Mot Dra Injection Precitlon - injoctan  Data s Path
- Tower, Back SSL Back AID: - GADLNBackBaTH_(PO114D
GO ‘LfAma) = 300H-L D28
(Rol, Timal: <= 1 00%
Otioker 22 36049 1240 Jost Dain Djocin Precsion - (Mectlos  Dala e Pain :
a Towes, Back 851 Back FID: - GADMIAGatkiBack_(FO115.0
GG L{Arsf <= 200W-L  WiD2Beh
(Ran Timer <= 1,00%
Oeista 71, MU R At Data ecton Procklon - Infecten  Date Fe Path :
au Tower, Back SSLBOckFID: - GADILa\Bock\Back_JPO116.0
6C -L{Amsy<a300%-L  \FIDZBEh
(Rel Timef <= 1.00%
Omsser ZEMENNS Dng Exemiin INecton Precalen - ecion  Run Cou: 1
= Towar, Back 852, Buca FD -
GC L {umF <= 300% - L
( (oL Timey. <= 100%
. CORN I UNENDT S Exeaten SkoaitoNasa-injecton Nene
n Tower, Back S5 Bach FID:
Dotecter FID - Lt >= 300800
Ocicbar 22,4 145 Add o SpralloNoko- Injeckon  Data i P :
an Tower, Back SSL, Back FID; - G:ADwa\acBich_SNO1DA
Detocior FID -L:>#30000  FID28.ch
P o110
Daute: October 22, 2024 9:27:05 AM
System D: GC-5_CN11451086 5
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Usor Noma: anenguthal tarak

FEH_ALS_GC4 CHIEI06E OOMW Trassaction bog -

Systom Id, GC-6_CN114€1046
Frint Diabe: Qctoter 32, 2008 0:27 84 Al

Ties Transwction Acthdty Tyoe of Tiaranctan Opdgnalimtarmatian
Siste Perioomed
Octotir 22, 2024 9:1208  End Execution Signal 1o Nalag - injaction. FRun Coum : 1
Towar, Bock S5, Bach FD -
Deiaciar FID - L:>= 300000
Owne 32, 300401218 End Quaiicalion Sesslon ca
™
Cowtar 12 MBI Fea Regarting Bession Nono
an
Cotebt T3 NN FHOF  Avad Reparting Sapysn Ropon Ganamisd :
A Carificatn
Dacter 17, DM SN e Rapxring Seaslon ‘Repor Generaled . Report
a
Pe 10110
Date: Octobar 22, 2024 9:27:05 AM
System ID: GC-6_CN11481068
Page 22/22



SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

A5i-451/1 sinnzhom Roaa, Bangbumsu. Bangplad, Bengeok, 19700 Ihalond
Te +€62£038301 £mall caliratorgssliipher cam

ey,

&
SITHIPORN, ifsgmi
' Pl
“r\dnhi-\ s
WL T RS

a1

Cert No. : ACC24008
Pages : lof3

Calibration Certificate

Equipment ; SOUND CALIBRATOR

Manufucturer : RION

Meoddl : NC-75

Serial No.: 35002736

ID No.: RYG_Fs0496

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO,, L1 D,

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHE'I' SUAN L.UANG.
BANGKOK, 10250 THAILAND,

Locution : -
Ambicnt Temperature : (230 £3)
Pressure : 101322
Relative Humidity : (500 %20)
Received Date : 19 JANUARY 2024
Calibration Date : 26 JANUARY 2024
Date of Tssue : 24 JANUARY 2024

Culibrated by :

Approved by :

. Prcolom P 1
oy ey
% .

16 4 /s

Nathakemn Pisuipai

TR

( Thanakul Peichunai )

‘(his cenificute is issued in aceordance wilh the requirements of 1SO/1EC 17025 s:andard, may not be reproduced

other thun in Tull, except with the prior witten approval of the head of Calibration Laboratory.

SITHIPORN ASSQCIATES CO., LTD.

CALIBRATION LABORATORY

SITHIPORN,

a51-481/1 Sir nhorn 2ead Sanghurmity Bangplud, Bangkok 167UC Thailand assoclates
Tol ~607433 6331 Emat; coltrationd@sithiphom eom NSCTISITiS 17025
CALMEATON 0134

5

Cerl. No. : ACC24008

Job No.  : VCETACO0058

Pages ;203
Calibration Procedure : CP-AC-U3

Calibration Mcthod :

“This equipment was ealibraled by fallow on 1EC-60942-2003 Standard,

The sound pressure level, frequency and tolal distortion of the sound calibrator was measured using the reference
microphone,

Condition of this result of calibration :

1. Reference Standard Instruments :

Lostrumens Model Seriul No, Cerl Ng. Duc Date
Waveform Generator 335118 MY52302742 EE-Q0I0-23 07-FTR-24
Digital Multimeter 33461A MY53220104 EEL.BP 3040266 13-F1:B-24
[igital Muhimeter 33461A MY53220076 CEL.BP 30/0267 13-FEB-24
Digital Mullimeter 33461A MY60024273 EEL.BP 31/0266 14-FEB-24
Progmmmable Atlenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphane 4180 2977900 AA-1003-23 14-FI:B-24
Measuring Amplificr NA-42KAl 34560495 AA-3002-23 14-FEB-24
Audio Analyzer AVR-3360A V744B6069 Lr-0012-23 1-FEB-24

« This result of calibration was fusnd accurate as shown on date and place of calibration for 1his calibrated item only.

3. This cenificale is traceable 1o the i It system ol unil maintained at :

3.1 National Instituie of Metrology (Thailand).

3.2 Thuiland Institute of Scientific and Techniologica) Research (1ISTR).

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY SITHIPORN) | P o

451- 4511 Sirintnzrn Road Zangbummu Bangplud. Bongkok 10730 Theiland associales . o i TTISTR CALBRATION @i

Tol+862233833)  Emo’ coliorg so@sil iphorm WA T TE 17008 s - _— E——
° e EAGNRATON Y THAILAND INSTITUTE OF SCHNTIFIC AND TECHNOLOGICAL RESE ARCH (TISTRY

Cert No, : ACC24008
Jub No. : VC67ACDSE

Pages  : 303
Result of calibration ;
1. Sound pressure level
Specified sound Measured Deviated Acegplanee
pressure level value value Uncertainty limit
(B} (dB3) (dB) (dB) (dB)
94 93.98 -0.02 0.14 0.40
2, Frequency
Specified Measured | Deviated Acceplance
Frequency value volue Uncertainty limit
(Hz) {Hz} (%) (%) (%)
1000 1000.0 0.0 0.1 1.0
3. Totul distortion
Mecasured value (% ) Unwertainty { % | [ Acceplance limic (% ) I
0.3 0.10 | 3.0 |

The reported uneertainty is based on a stondurd uncertainty multiplied by coverage factor & =2

o any value follawing

ing a lavel of ¢ e ol i Iy 95 %

End of Calibrution Certificate —

Request No, 21-6741232 MTC No. EEL. BP. 173,0107

Submitied by

CALIBRATION CERTIFICATE

ALS Laborawry Group (Thailand) Co,, Lid.

Address HLER LN Rd.. Khwaeng F , Khel Suan Luang, Banghok 102511

Calibrated st : Eleetncal and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre

S 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A, Muang. Samutpmkan 10280,

Insirument Calibrated : Ambient Environment

Descripuon © Sound Level Meler Temperature (2343)°C
Manufacturer : Rion Relative Humidity $(50 2 15) %
Matdel tNL-42 Aumbienl Pressure 1 (1013252 1.5) KPa
Serial No 1 00296516 (ID. RYG_FS0433)

Microphone

¢ UC-52 Nu. 180412 Vo sinitan

Preamplifier < Type NH-24 No S8 1R2 : .

Standards used : '

. Band Pass Filler Waveteh 7524 S'N 90010494 s Ly

o

. Condenser Microphone Britel&Kjxr 4180 SN 28X987 1,

‘e

Deeade Aucanntor Ando AL-2035 /N 00464602,

=

Iunstion‘ Arbitrary Wavelomi Generator Apilent 33220A S/N MY44042668,

bl

Digiwl Function Synthesizer NF Electronis DF-193A SN 122037,

EN

. Digital Muliimeter Fluke 83204 S/ 2985007

i

. Pistanphone R:on NC-72 §/N 00402446,

o

Mensuring Amplifier Briiel&Kjm1 2636 § N 1537484

Praite of Receipt * 24 Jun, 2024

Date of Calibration 2228 Feb 2024 1

Hend Office




- B -
A7TISTR 1IS1118 17025

RATION 0037

THAILAND INSTITUTL OF SCIESTIHE AND TEONINULOGICAL RESEARCH (TISTR)
Request No, 21-6710232 NTC No, EEL. BP, 1730167
9. Power Amplilier Briel&Kjer 2706 SIN 1517050,
10, Speaker Tannay Limited, Great Britzin Br:ah Patent No. 215300,

FIL Drgial Mulimeler Agilent 24401 A §/N MY44005560,

nmable Auenuator Tunagawa TPA-303A SN 2212,

Calibrativn Procedure

Thus instruenent was culibrated by using calibration procedutes no CP-102-02 and CP-102-03, which
were based on IEC 01672-2 Electroacoustics - Sound Level Melers < Parl 3 ¢ Periodic tests {2013). These calibration
procedures were relnled to the clectrical and acoustic signal tesls. The elecirical signal st was carricd out with the
dircet meusurement inethod. The scoustic sigual test way performed in an snechoic room with the comparison
measurement method

Ihis instrument s been calibrated apainst standards maimained at the Eleetrical und Electronic Standards

Lubaratory (LIEL). wliclt are iraecable 10 the International System of Units through the National Institute of
Melrulogy (Thailand),

Ve information on actid reading is attached herewith and the uncertainy fimits quoted refer 1a the

ured v alues unly.
The reporied eapanded uncertanty is based upon a standard uncenainty multiplied by a coverage sactor

k=2, providing & level of confidence of approximately 95%,

Date of Calibration

1228 deh 2022 )

Cifceitabarateny o e

T
o

SACTISETIS 105
TITISTRA CALUSRATION 0337

HIIALLANIVINSTITUSL Q0 SCHENTIAC AND 1L INOLOGICAL RESEARCILUTISTRY

Reguest Na, 21-67:0232 MTC No. EEL. BP, 1730167

1. Absalute Sensitivity

Reference Acoutsi Measured value WHY | Pavicon |Acceptsnce fimit] Unermamey | Maximum-y uncertainy
Sl () 1820rc adjmsg After sfjus | salue 1B} | Cleas 2 LdB) 1=dDy nl measurenent {4dNy
113,96 4.4 113.9 -0.1 1.0 0.30 NiA

Note: The external calibration adjustment was firstly perfonned. The internal calibration adjustment

was then completed al the display ol 1241 di} |

2. Self-gencrated noise

2.1 Normal test

Measured value Unsertaity Maximni-pennited uncertninty |
4B} 243y of measurement (- dB) |
18.9 (A1) NA
icrnphone of the sound level meter was replaced by clecirical signal Input device
Froqueney | Messared walie [Uncerainty Maximum-permitted uncertainty
(i fdny nrmeasurement (-dR}
12.3 0.10 N/A
177 0.10 NA
231 LA NiA
|
Bate ol Calibration 22-7% Teb. 2029

A TISTR TISI-TIS 17026
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TITISTR CALIBRATRES 0

THAILAND INSTITUTT OF SCILNTIHC AND TLUHNOLUGIC AL RLSEARCH (T1STR

Request N, 21-67/0232 MTC Now LEL P 173:0067

5. Long-terni stahility

TREATION 6017
THAILANDINSTTEUTE OF SUIENTIFIC AND TECHNOL OGICAL RESI 2 RCIHTISTR)
Request No. 21-67/0232 MTC No, | LLL, BP, 1730167
3. Acoustical signal test of frequency weightings
Fregeeney’ | Deviatiun from frequency respanse (dN Acsepianee bnat Ungertaimty | Maximum-perminned uneertaums
) A-weght | Cowegkt Flat alas 2 iy i di o7 mcasurement (+d8)
123 o 02 0.1 L5 G435 0.6
1000 o0 0.0 0.0 Lo 0435 0.6
8000 -0.3 L3 413 5.4 0.45 0.7
4. Electrical signal test of frequency welghtings
Preqazacy [Deviation from frequency response (i) Avcer timiz Une ) permilted incertamty
1Hz) Coneight Flat class 2 (zdB} 1duy of'measurement (+dB)
63 0.0 0,0 2.0 0.20 0.6
125 A1 0.0 0.0 15 0.20 0.6
50 o0 0. (L1} 0.20 0.0
500 0.0 0.0 0.0 L5 020 .6
[N wn 0.0 ol Lo 020 0.6
2000 o 1o (1] X0 .20 o.a
4000 0.0 0.0 0.0 3.0 .20 0.6
LU L] on aop 5.0 0.20 0.7
Date of Calibration
FaLt TG ) ey 2

Tieny Mevsgred Valoe | Devziedvalue | Accepuses ot Maxinun-permitted ancenainty
() [ty chas 26001 of mezsurament (=i}
Begin 94.0
oo 03 0.0 ol
End 94,0
6. Frequency sod time weighlings al 1 kilz
6.1 Frequency weightings at 1 kHz
Frequency | Measured Value Deviated value Acteptunce limit Uncenamty i permitied uncertunly
Weighting e it el 242 L dBy wrement (13}
Aswenpht 94,0 0.0 a2 0.20 0.2
Coweiglt 94.0 0.0 02 0,20 0.2
Flan 94,1 0.1 0.2 0.20 0.2
62 Time weightings at 1 kHz,
Froquancy | Measwred Valoe | Devotedvalue | Acceptasce limis Uneeraingy Maxunum: penuitied imcertsty
Wenghteng. (e (48} el 2{2dBY of measurement (14}
Fast 94.0 0o wl L )
Show 94,0 o4 ol 0.20 02
leq 94.0 0.0 ol 0.20 02
Date of Calibration ©22-28 Fch. 2024 39
P
LTI 3
i . v ke W g - irh [ 3 e




e o
SCTISETIS 7R

QATISTR CALIMEATIE 257

THATLAND NS THUTE H SCTUNTINNC AR CUNOLOGE AL B 5 SROHTNSTR)

Request No.21-670232 MTC No, EEL, B, 1730167

7. Level linearity on the reference lovel range

Daviased vadue Aveeptanse bmi Uneeruiniy Mavamun-permie] uncerGuuty|
iy el 202dR1 i=JB) ol measurement (>4R)
157 157.1 0.1 I¥] 030 03
136 1361 01 I 0.30 03
135 135.1 0.1 T 0.30 02
133 1330 0. Ll 0.30 0.2
| 132 1521 0.1 ] 0.30 0.3
! 131 1310 0.0 [ 030 0.3
! 150 130.0 00 ) 0.30 0.3
. 129 129.0 00 K] 0.30 0.3
| 124 1240 00 11 030 03
[ 1"y 19,0 0.0 ] 0.30 05
! 114 14,0 0.0 %) 0.30 03
| 109 109.0 06 11 0.30 03
104 .0 (A1) 11 030 0.3
99 .0 00 11 0.30 0.3
94 94.0 0.0 11 0.30 03
59 §9.0 0.0 11 0.30 0.3
[ s 0l [ 030 0.3
29 9.0 0.0 11 0.50 0.3
B 740 0.0 11 03 03
@ 9.0 0.0 1 30 0.3
64 640 0 [N 030 03
59 59.0 i 11 (L1} 03
i
| Datear Calibration - 234 Feh, 2023 ]
| P

FMENTI0Z Fav d

e

N THS i3028
“2TISTR CALIHRATI 1T

THATLAND INSTUUTL O] SCTENTIIC 53D TRCHNOLOGICAT REST SRC (TISTR)

Request No. 21-670232 MTC No, L, 1P, 17320167

7. Level linearity on the reference level range (cont,)

| Anticipetzd | Mezsused Value | Devistedvaldye | Acveptince st Uncertumty | Maiminnepensitied unes
| wvalue ICH) i ERY chasy 2(_dRRy [+dR} ulmeaswenient = di)
8 sS40 0.0 11 0,30 03
49 4n Y -l 11 0,30 03
a4 340 o8 11 030 03
| W Y ER 11 030 03
I kE 338 0.1 1 050 03
| 9 288 0.2 11 030 03
| 2% 278 a2 [ 030 03
: 7 26,9 0.1 [ 030 0.3
| 2 259 0.1 1 030 03
| 25 24k 01,2 1l 030 03
1

8. Level linearity including the level range control

At reference sound Jevel on the reference level range

| Range Autwipated volug | Measwred value | Devised | Acecptance hmit] Uncertai i ¥
i) LRy valaz 4RI —dRh 1= ol picasurement (- dH)
30-130 4.0 94.0 o L 0.30 0.3
bate ol Calibration 22-28 Feb Mi24
. e wpeie ' p DA - S . [

Fhead Office

THAILAND INSTITUTE OF SCIENTIFIC AND T TINOLOGICAL RES SRCH (TISTRY
Request No, 21-67:0232 AMTC No. BEL LI, 1730167
8, Level lincarllty inclnding (he level range control

Atrelerence level at S dB greater than the under=mage on a level ange

Ramge Artropated vale | Messmred valae | Deviated | Acceptance lnmi| Uneertamty | Manimurepermizad unccrasty
Bl fdyh walue (dB) | glass 21=3BY [€3.1:H] of mewsurement (=dI)
31300 25 250 00 1.1 0.30 3
9. Tone burst respousc
Tiawe Temaburst Measored value | Deviared A Yimit] Urncertainty imumepermital sty
Weighting | Duaratean, Tb (msh (dB) value (dHI | class 2 (-dB) (zdB) ol measurement (RIR)
200 126,0 0.0 =10 0.20 0.3
2 108.9 0.1 1.0; -2, 0.20 0.3
0.15 100.0 0.0 1.5:-5.0 0.20 0.3
200 19,2 0.1 =10 0.20 0.3
Slow 1
2 100.0 0.0 =1.0.-5.0 0.20 0.3
Date of Calibration 22N Feb, 2024 ¥.e
. e = Py
Cofice
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TUAILAND INSTITUTL Ul $Ci NTIFIC AND TECTINOLOGICAL RIS EARCIEUTISTRY

~67:0232 NTC No, EEL. BP. 1730167

Request No

10, Peak C sound tevel

| Namber of cyeles in Amticipated | Measaed | Devisted | Acoepimer hmit) Uecenainsy i I od imezrtainty|
| wa sipnal vaue (i) | satue 1) | vatue ted] s 24-4BY | 14D} ol measurement/ - 181
| Complete cycle 1254 | 1258 w1 30 020 0.35
i Positivehalleele | 1244 | 1240 | -3 20 0.20 0.35
| Negithve balfeyele | 1244 | 1240 | 03 20 0.20 0.3
i
| 11, Overload ingication
‘ Measared value (1) Deviad | Acespunee fimi U Masimum-peranissd

Postive onelilleycle | Negative one-hallcyele | vateetdh]| chos 2 (caBy | coam of measuremiens (L1
I 1354 1354 ) 15 0.58 125
|
i 12, High-level stability
: Time Measured Devisted vatue | Aceepiauce limie Uscomaimty | Maximuny: permiteed uncertainy

fay elass 2{-dl) (=} ol megsurement (- div)
Hepin 129.0
| i} 3 010 ol
| End 1200
Calibrated by - 7 ) Q Approved by :
Xk
(Mr. Pamuasit Phasingsri)
Electrical uml’%l’él‘:nn‘c .‘ilaf\:tihuh Laboratory
Date of Calibvation  * 2228 Vb, 202 Industrinl Metrolugy and Testing Service Centre
" DateulTse 29 eb, 2024 Ref : 201 1267012400347003
Pl of Certificate 9
Fo LML DAY e




Reguest \n, 2

| Sulunitied hy
| Address

Calibrated at

Instrument Calibrated :

Description

Manufacturer

Model
Serial No,
AMicrophone

Prearpl: fier

Standards used ¢

Daie of Receipt

Dute of Culibration

—_——

SSCTISETIS P
CALII AT

THAILAND INSTITUTE OF S

INTIHC ANN TECHNOLOGICAL RESH SRCH ITISTR)

1-67/0232

CALIBRATION CERTIFICATE

ALS Laharatory Group {Thailand) Ca, L,

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phattankan, Khet Suan Luang, Bangkok 10250
I-iectrical and Llectronic Sundards Lahoralory, Indusirial Metrology and Testing Service Cenlre,
Sar 1€, Bangpoo Indusirial Estate, Sukhumyit Rd., A.Muang, Satmutprakan 10280,

Ambient Environment

M1 No. ELL, BE. 1710167

: Sound Level Meter Temperalure 1{23223)°C
s Rion Relative [lumidity H{S0Z15) %
o NL-42 Ambient Pressure SUGLI2S5ZLS kP

00296518 {ID. RYG_F80431)

e .}}._.._ - ?
£ Type UC-52 No,66239 LEWIEY 5;. )
:Type NI1-24 Nu.34375

). Band Pass 1ilter Waveleh 7524 8N 90010494

2. Condenser Microphone Britel&Kjier 4180 SN 2889871,
3. Decade Atenuator Ando AL-205 5/N 00464602,

4. FunctionArbitrary Wavelonu Generator Agilent 332204 S/N MY 44042668,

NIF Llectronic 1

5. Digital Function Synthesiz DF-1Y3A 5N 122037,
6. Digital Mulimeier Fluke X520A $SIN 4985007,

7. Pistenphone Rion NC=72 SN 0H02446,

=

. Measuring Amplifier Bioel&Kjner 2610 §'N 1537484,

24 Jan. 2024

2208

I'eb. 2024

{

NSO TS TES £
CALIMRATION 003

MLTISTA

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLDGICAL RESEARCH (TISTR)

MTC No. EEL, BP. 1710167

9. Power Amplifier Brilel&Kjer 2706 SN 1517650,
10. Speaker Tanaoy Limited, Great Britain Bziisl Pateat No, 215300,
11, Digital Multimeter Agilent 344014 SN MY 440053060,

12, Progiammable Anenuator Tamagawa TPA-303A SN 2212,

Calibration Procedure

Tlus msteument wus by using calibrali lures no CP-102-02 and CP-102-03, which

were based on 11EC 61672-3 Eleciroacoustics - Sound Level Meters = Pant 3 : Periodic tests (2013), These calibranion

procedures were reluted Lo the electrical and acoustic signal Lests. The electrical signal lest was curried out with the

direct measurement method. The acouslic s

al lest was performed in an anechoic ronin with the comparison
measujement method,

This instrument has been calibrated ugainst standards maintained at the Eiectrical and Electronic Standards
Laboratory {EELY, which are traccable o the International Systen of Units through the Nulional Insulute of
Meurology {Thailand),

Yhe information on actual reading is awehed herewith and the uncertainty limis quoted reler o the
wasired values only.

Uhe reported expanded uncertamly is based upon a slandard uncerainty mulliplicd by a coverage luctor

k=2, providing a level of confiddence of approximaicly 5%

Date of Calibration

lieh, 2024 249

Fy 80MTLOU2 i ¢

el abioratory

ATgrd wiorg
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Request No, 21-67:0232

IITISTR

FHAILAND INSTITU L OF SCNTHHC AND TLEHNOLOGICAL I

LLARCL (TTSTR)

MTC No, EEL, BP. 1710167

|
‘ 1. Absolute Sensitivity
| Relcronoc Acvastic Measured value (JB3) Devianion [Aceeptance ] Lncertanty | Maximuonepenncicd uneerisniy|
I Sugnal {dH) Bzfore odjusd Afar adjun | valae dH) | Cllass 21-d3) (2dB) asurement (+dU3y
| 11396 1143 113.9 1 1.0 0.30 NiA
| Note: The external calibranon adjustiment vess fisstly performed. The meemul ealibrution adjustient
was then completed at the display o 125, 4R
2. Selfgencrated noise
2.1 Normal test
Measared valae Uneertainey Maximum-permitted uncertiinly
{dny LdH) of measurement (4 4B)
202 Q.0 NiA
2.2 The microphone of the sound level ineter was replaced by clectrical signal inpur device
Fagy, Measarcd value | Unwoisamay Muxnimun-pennttied uncenemty
Weightinp dup Lodiny of measurement (:dH)
A-Weight 144 w10 NA
C-w 19,9 iR 1) N/A
233 010 N/A
Date of Calibration 22-28 feb 20Za 3
e ~Lre—
t 1 o 0 " - .
B MTC000 B
Otfice
i, 44,08 ’ LT ——Y

ABTISTA

THATLAND INSTITUTE OF §CTENTTHE AND TECHNOLOGICAL R EARCT TISTR

Request Ne, 21-67/0232 MTC No. EEL. BM 17170167

3. Acoustical signal (est of frequency weighlings

Mrequensy | Deviaton from lrequency response (dl)| Acceptance mi Uncertamiy | Maxiiun-permitied wiceramty
(HEL Amuph | Cowephe Fla wlaes TzdRY (=B} olincs (+iB)
125 0.1 02 0.1 1.5 045 0.6
1000 [L4] 0.0 0o 1.0 045 0.6
£000 =2 17 <17 S0 045 0.7
4, Eleetrical signal test of frequency weightings
Freuency | Deviation lrom frequency response (d) plasee liemia i i pennitted uncertanny
IHe) A-weight Flat class 2 (- dBY dn of measurement 11di})
63 -1 R} 2.0 0.20 0.6
128 RUA 0.0 0.0 1.5 0.20 0.6
250 =01 0.0 0.0 15 020 0.6
500 0.1 0.0 0.0 L3 0.20 [LE
1ono 0 0.0 0.0 10 0.20 06
2000 «0.1 on ALl 10 0.20 0.6
4000 0.1 (] 0o 0 0.20 [LXQ
8000 v.0 0.0 0.0 54 0.2 0.7
Date of Calibration 2228 eh 202< 49
Do
" & i e 1 L, P S )
e T " lau '
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e B CH B ons e Lt bbb



ATISTR Py
THALAND INSTITUTL OF 513ENTIFIC AND TECHNOLOGICAL FuSEARCIITISTID)
Request No, 21-67,0232 MTC Na BiLL, KL 1710167
5. Lonp-term stahility
Time Mezamed Value Diviated valaz Accepanes hisi Uncenunsty Aaxinnan-permiied imeerrairsy |
i ) Az 200400 i ol measurcment (2B
Begin 94,0
o 0.5 0.10 ol |
Eud 94.0 |
6. Freyuency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kITz
Freoweney | Mewsared Veboo Daviated vatuz Avceptance Lanit Uneeruainny Maximum-permitted uncesiainy |
Weighting (a8 fuB) elenn 2 (zdBY 1+dB) of measurement (zdB}
A-weight 940 0.0 0.2 0,20 0.2
Ceveight 940 0.0 0.2 0.20 0.2
Flat 94,1 o1 0.2 0.20 02
6.2 Time weightings a( 1 kIl
Froquency | Measurcd Vakie | Devimedvalue | Acceptince Himit Uneermaisty [ Maximum-perminted meertauy
Wigisting {aliny 1) shan2 (a8} feauy of mezsuremen: ¢ diy)
Fam 9.0 vo ol 0.20 0.2
Slow 94.0 0o ol 0.20 0.2
Leg 940 00 01 0.20 02
Date af Calibration 227 leh, 2024 350
: ek R n P

Request No. 21-67:0232

3 ‘HS H
TITISTR CALIBRATIN o7

THAIWAND INSTITUTE O SUH S TIFIC AND FECTINOLOGH AL RESEARCHHTSTR)

MFC No, G

7. Level linvarity on (he reference level ranpe

SDP 170167

Anticipated Dovistod valoe | Aceoprace it | Coecttsmgy | Masinarperminied uneertainy
saluc (WIBY fcly idB} class 2 2dll3) 4 of messuremen: {(-dd)
137 1370 ) 11 030 .3
136 13600 00 11 030 03
1% 13500 00 1 030 03 !
1 133.0 00 I .30 03
132 1320 00 1.1 0.30 03 '
11 1310 0.0 Ll 030 0.3
130 1300 0o 11 030 03
120 1200 00 [T 0.30 0.
124 124.0 0.0 [ 0.30 0.
19 119.0 00 [ 0.30 0.3
14 1140 0.0 11 0,30
109 109.0 0.0 11 0.30 03
1 1140 0.0 11 0,30 03
) 99,0 00 1.1 0.30 ik
91 94.0 un 11 0.30 03
59 %0.0 0.0 11 .30 03
7] 84.0 00 1.1 0.30 0.3
7 29.0 00 Ll 0.30 03
7+ 74.0 00 I 0,30 03
o 9.0 0.0 11 0.30 0.3 I
[ 3.9 0.1 (] 0,30 03 [
59.0 o Ll 0.30 03 | ‘
Date of Calibration + 2 fea |
= Pre |
%

Request No, 21-67,0232

Antidpaied | Mossurcd Vakse | Deviated value | Acceptanee limit Lestiainty Maxitmni-permited uncerainty|
value (R (L tang cians 2024 LET of measurement ¢l

54 539 0.1 L1 0.30 03

U 490 on Ll 0,30 [ &

H 43.9 0.1 i .30 1%

» 39.0 0.0 L1 0.30 0.2

M 39 0.1 Il 0,30 0.3

2 89 0.1 L1 0.30 0.3

L 279 -0.1 Ll 0.30 0.3

27 26,9 -0.1 (B 0.30 0.3

26 259 0.1 Ll 0,30 03

25 248 1,2 Ll 0.30 0.3

8. Level linearlity including the level range control
Atzelerence sound lesel on the reference level range |
Ramye Anucipzted value | Measured valus | Devisted |Accoptanee i Usseersainry | Maximum-pennifted uncerfainty i
WK1 198} value (H) | cluss 2 (dB) 1B} of measurenent 1 1dH)
30-130 94.0 4.0 o0 [N 0.30 0.3
Date of Caliliration 2225 Vb, 2024 ) T8
4 ' v g [
Hhice

TITSTR

THAILAND INSTITUTL 1 SCILS 1IHIU AND TLCINDLOGIC AL RLSEARCU (IS TR

MTC No. EEL. BIY 1710167

7. Level linearity on the ieference Jevel range (cont)

Request No,21-67/0232

NS .‘! .-'
ATISTR NSC-TISHTIS 170

CALIREATION D032

THAILAND INSTITUTE OF SCIENTIFIC AND JTECHNOLOGICAL RESEARCH ITISTHY

MTC Nn, FI'L. BP.

8. Level linearlity including the level ranpe control

Atneference level w § dB greater than the under-range on « level mnge

1710167

Raspe | Antuipated value Deviased | Acoepance lanit] Uncertamty | Maxumurpermited une.
(:1) (JEEN) valee (R | cla 2 ot} i) o measarement 4 dit)
30130 23 230 0.0 k1 030 (]
9. Tone burst response
Time Tumeburst Messsred valae | Deviatsd J permil i
Duration, Th (ns) 1dB) walue (dB) [-d} of measuretnent =1y
200 126,0 00 110 0.20 0.3
Fust = 1059 0.1 *1.0;-2,5 0.20 0.3
25 100.0 0.0 0.20 0.3
200 119.5 =il =La 0.20 0.3
Slow
2 W0 o - 1.0.-5.0 0.20 0.3
Pane of Calibration 22228 Ieb 2024
offite
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THAILAND INSDTLTE OF SCILNIEIC AND TECHNOLOGICAL RESEARCHH{TISTH)

Request No, 21-67/0232 MTC No. EEL. BP. 1710167

10, Peak C sound level

Numheeafeyelenin | Astapared | Moiased | Devistad | Aveepisnce bmit] Uncentaiecy | Maximom-permited uncenamnty
| Iy szl 0B | vabue (dB) | valug (dl#h ] claws 2 00d1y doh of measurement I=dR)
| Complete cycle 1254 1255 0.1 1.0 0,20 0.35
Positve half eycle 1244 124.1 -0.3 2.0 0.20 033
| Newatve half evele 1244 124.1 0.1 2.0 0.20 0.35
1. Overlowd indicalion
Mezsured value (d13) Deviated | Acceplance limaf Uneertaizs [ Maximum-perminied uncercnty
Pasitive ane-hall eycle Negaiive pme-halfcyele | value (dR) | elass 2 (4B} B} af measurement (xdRy
135.4 1354 00 1.5 0.55 0.25 |
12. High-Ievel stability
Tine Measred Deviaed valoe | Accepanee limis Uncertaisty | Maximum-pemuited uncerianity
wakac (dB) (L 3)) class 2 izdH) i+dip of measurement (—dB)
lhegin 1294
0.0 0.3 olo 0.1
Ll 129.0

I Calibrated hy @ 7 /’._D
"2 4 Y

Approved by ¢

(Ms. Pannasit Phasuigsii)

Electrical und Electronic Standards Lahoratory

Date of Calibration 22-28 Teb. 2022 Industrial Melrologn and Testing Service Centre

Ret': 201126701230034700)

Date ol Issue

29 Febh, 2024

End of Cenalicate

THALLAXD INSTITUT L OF SCH:NTIIC AND FLUTINOLOGICAL KT SEARCH TS TR)

| Request No, 21-67/0232 MTC No. FIL, BP. 174:0167

CALIBRATION CERTIFICATE

|
|
‘ Submitted by ALS Laboratory Group (Thailand) Co, Lid.

Address < 104 Ph 40, Phatl Khet Suan Luang, Bangkok 10230,

Rd.. Khwaeng F
Calibrated at : Efeetrical and Electronic Staudards Laboratory, Indusirial Metrology and Testing Service Cenne,

| Sai 1C, Baogpow Industiial state, Sukhumvit Rd., AMuang, Samurprakan 10280,

instrument Calihrated : Ambient Envlronment

: Deseription : Sound Level Meter Temperature {2313 |
| Manufucturer : Rion Relative Iumidity S0 15) % |
! Medel : NL-42 Ambient Pressure :{101,325+1,5) kPa |
| Seriui No. £ 00296517 (10D: RYG 1'50433) S E—

| Microphone : Type UC-52 No 135220 e Mo b, g |

Preamplifier : Type N1I-24 No. 87527

S

undards used :

L. Band Pass Vilwer Wavetek 752A SN 90010494, H

2. Condenser Microphune Briel&Kjar 4180 SN 2689871, i = |
3. Deende Altenuator Ando AL-2US $/N 00464602 {
4, Function/Arbitrary Wavelurm Generaor Agileot 332204 S/N MY24042665.

5. Digital Function Synthesizer NF Electronic Insteuments DF-193A §/N 122037,

Lal Multimeter Fluhe 85204 S/N 4985007,
7. Pistonphone Rion NC-72 §N 00402446,

¥ Measuring Amplifier Biiiel&Kjxr 2636 SAN 1517484

Date of Receipt

Date of Calibration

FABLAITC 062 N 6

oratary OFics
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Tl U2 L2 C i Ie 4w D28 v * 3uut 831
fax Sl L o PR » e
| o= -y vt D Tt gt vem | b T skt P
o 'h:sr TS 17 P
7 o a8l Bl NSCTISETIS
- FITISTR v, UBATION pot AnTISTR B AR

THAILARD INSTITUTE OF SCIENTIFIC AND TUCHINOLOGIU AL RESEAKCH (1ISTR)

Request No, 21-67/0232 MTC No. ELL, BP. 1740167

9. Power Ampliiier Britel&Rjuwr 2706 SN 1517650,
10. Speaker Taanoy Limied, Grear Britam Bnush I'atent No, 215300,
11, Digital Multimeter Agilent 34401 A $IN MYH005360

12 Programmable Altlenuator Tomagonwa TPA-303A SN 2212,

Calibration Procedure .
This instrumen was calibrated by using ealibration procedures no CP-102-02 and CP-102-03, which

were based on 1EC 61672-3 Llectroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration

proceduies were related to the elecirical and scoustic signal tests, The clectrical sigonl test was cartied out with the
direct measurement method. The acoustic signal test was perfonned in an anechoie room with the comparison
measuremen method,

This instument has heen calibrated spainst standards maintained at the Electrical and Eiectronic Standards
Laboraory (1.1.L), wiich are traceable o the International System ol Units through the National Institute of
Metrology (Thailand),

The informatuon nn actual reading is atlached herewith and the uncertainty limits quoted refer 1o the
measured values only.

The reported expanded uncertainly is hased upan a standard uncertainty mulliplied by a covernge lactor |

k=2, providing « level of confidence ol approximately 93°.,

Date of Calihration 22-2K Feh 2024 = ¥

MATC 003 = £

121 e b2

THAILANIYINSTHIULE GF SUENTIFC AND TLCUINOLOGICAL RESEARCH (TISTR]

Request Na.21-67:0232 MTC No. EEL BP. 174:0167

1. Absolute Sensitivity

Reflcrence Acowstic Measured value (13 | Deviation |Aeoeprae: limiz| Ureecnann T Luncertainty
Siynal (dB) Belore adpusg Afer admst | vales Class 2 12dB) (+dBy ot mensurement (1R}
11386 114.3 1139 <0.1 Lo 030 NA |
|

Note: 1Tic extemal calibranon

stmeat was (iestly performed. The internal calibralion adjustment |

was then complered atthe display o1 123.5 di.

2. Seli-pencrated noise

2.1 Normal test

| Uneerainay Minimuin-perniitied uncertainty |
| HURY of measuiement (4 dB)
| 19.7 0.10 N/A

2.2 The microphone of the sound level meler was replaced by electrical signal input deviee

Frequency | Measured valoe | Uncertaiy| Maxinwm-permiticd unceranty |

Weigkteng 1din Ldug ol'measurement (=dB)
A-Weight 141 0.10 N/A |
|
| C-Weiglt 19.6 1o NiA |
Flut 49 0.10 N/A |

Date of Culibration *22-2% I'eb 2024 Tw
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YTISTR

THAILAND INSTITU T OF SCHNTIFIC AND Th HNOLOGICAL R

Request No, 21-(7/0232

ARCISTISTRY

SMTC No, FELBP, 1740107

3. Acoustical signul test of frequency weightings
Prequency | Deviation fro: frequency 1esponse (4B) Acceptance It Useertanty [ Masimum-permitted uncertanty
({1 Aswzight | Coweigh Flz: cluss 2 (16H) =it} ol mepuranmen: (dH)
2N H#DIVIOY | #DIVAY v 1.5 4DIV0! 0.6
1 oop MIVAR | EDIVAQY | #DIVAOL 1.0 #DIVID! 0.6
$ 000 aDIVA | #INVAOL | EDIVIOD 30 DIV 07
4. Electrical ignal test of frequency weightings
Freguency |Deviation Jrom lrequeney respoise (i) Accepiree Lmis Uncertainty | Maximum-peimitied uncersainty
Hat Aweight | Cowerght Flat lass 2 (2dDY (seny ol mezurement (=di)
a3 -1 1 =00 20 0.20 0.6
125 -1 0.0 ol LS 0.20 0.6
250 -1 0.0 0.0 1.5 0,20 0.6
EL 0.1 0.0 0o 1.5 0.20 e
1 600 0.0 0.0 no 10 0.20 e
2 000 0o 00 -0 2.0 0.20 0.6
4000 .0 0.0 0.0 REU 0.20 06
K00 0.0 00 0.0 50 0.20 0.7
Date of Calibration £ 22438 Feb 2024 469
. - e
T P i

FUAILAND INSTITUTE OF SUTUSTIVIC AND TECHNOLOMIC AL RESEARCIUTISTRY

Request No.21-67:0232

MTC Ne. LEL, BIY 1740167 |

5. Long-ternt stability

Time | MeswredValae | Devaediahue | Accepuecctms | Uneenamry  [Masimum-ponmiaed uncesamty
1Ry (AL chyee 2 0odiB) i) of measurement - 413Y
Bepir 940
o 03 0.10 ol
End 94.0
| 6. Frequency and time weightings ot | KHz
| 6.1 Frequency weightings ut 1 kllz |
‘ Frequency | Moussred Valug | Deviaed vabae | Acsepince fina Usgastzinty | Maximuin-penmitied uncertanie |
Weightinge ny {dB) ellass TL0ABY (=dB) of measurement {1dB)
A-weight 940 04 0.2 020 0.2
Coweight 94,0 0.0 02 .20 0.2
Flat 9.1 0.1 0.1 0.20 0.2 |
I 6.2 Time weightings a1 1 kHz
i Frequoncy | Measred Value | Devisted value | Acovprance limir Uncestaingy | Mavimsm-permiitiod ueserta iy
| Wenghting (ain (4B) class 2 (=dH) (=dB) ol mzasurement (did)
i Fast 24,0 0o 0. 020 02
| Slow 94.0 0.0 0.l 0.20 02
| Log 94.0 00 w1 0.20 [}
|
|
| Date of Calibration  + 22-3% e 2024 50

Head (e CAFs e/l At atoy
403 ) ie Kang lisirn 1. e : ; o i
o L el
i n 5o ! T e L Vimbed arr
-
SO iz =
TISTA CALIBRATION 80 2r1TISTR

THAILAND INSTITUTL OF SCIENTIEC AND TECHNGLOG

Request No, 21-67:0232

7. Lesel linearily on the refereuce level range

L RESLARCH (TISTR)

SMTC No. [EL i, 174:0167

Annseipased | Measured Vabse | Devsatod valas | Acseptance o Urcertemty | Moximum-permuied unceniaingy
vaboe [WOF fany (131 s 2 12dBY =N} ol measurenient (zdi)
137 137.0 (LA A 0,310 03
130 136.0 0.0 L 0.30 03
135 150 00 L1 0.30 03
133 133.0 0.0 5] 030 0.3
132 132.0 0.0 (B 0,30 0.3
(K1) 131.0 0.0 L1 0.30 0.J
130 1300 00 1.1 030 0.3
129 129.0 0.0 1.1 0.30 0.3
124 124.0 i L1 030 0.3
L] 1190 0.0 il 0.30 0.3
L1 5] 114.0 0.0 (B} 030 03
{153 169.0 oo i1 0.30 03
102} 104.0 0.0 LI 030 03
99 95.0 .0 il 0,30 03
94 2.0 00 [B] 0.30 0.3
R LAl 0o (B 030 0.3
] 840 0.0 L1 0.30 03
24 79.0 00 1.1 0,30 03
74 74.0 L L1 030 0.3
69 69.0 00 L1 050 0.3
o4 63.9 0.1 11 030 03
39 59.0 n LI n3n 03
Date of Calibmation  : 22:28 Feb. 2024 (R
. M
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Request No,21-07/0)

THAILAND INSTITUTE OF SCUSTRAC AND THCUNOLOGICAL REALARCITISTER)

232

MTC No. LEL BP. 17240167

7. Level lincarity on the reference level range (cont,)

Anvicipatid | Measured Vatae | Devictedvalse | Accaptance limit Unsertainty | Masimum-pernnted vneertamey
{ Ry (T11}] clasy 2 (zdli} 1=dB1 of measurement (-dhy
|1 59 33.9 -l L 0.30 03
| 49 19.0 0o & 0,30 03 |
44 14.0 0.0 (8] .30 03
: 3 KR -l [R] 0.30 03
. 34 33y 0.1 11 030 03
29 29.0 0.0 5] 0.30 03 '
| 2% 279 -0.1 11 .30 03
| 27 20,9 0.1 (R} 0.30 03
2% 25.9 0.1 11 0,30 03
| 25 24.9 01 L1 030 0.3
| 8. J.evel linearlity incluling (he level range control !
| Atreference sound level o the reference lesel range |
Ruspe Anbicipated value Drewizsed | Aceeptance limit] Uacecaiany | Maamun-penniticd uncertaat i
| B W valuc (08} | cleo 2=dB) | (+dB) of measuscmern 1=4R)
i 30-130 94.0 91.0 0.0 ] 0,30 6.3
Date of Calibvation  + 22-25 ke, 2024 hEL
Shae SaONL
Offee
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ITISTR CALIBRATION 05
THAILAND INSTITUTE OF SCIERTIFIC AXD TECHNOLOGIC AL RESEARCH (TISTR)

MTC N,

Request No.21-67:0232 L. BP. 1730167

8, Level linenrlity including the lesel range control

Atrefereace Jevel at 5 dB greater than the under-range on a level range

Rampe | Amtugared velas | Measured vabae | Beviasad | Accepange imal Unegmamay | Marunumepermited uncertanty
1z B} valse WB) | a2 b)) | {4 o nicasuranent (1dD)
30-130 28 25.0 (0] 11 0.30 0.3
9. Tane burst respunse
e Toacbis Messured value | Deviated | Accepance limis] Unceraiaty | Maimum-permitted unceriiy
Wergnting | Dusation, T lim) ) value (0B) | cluss2 (2dB) | {dB) of mesureincat (148)
200 126,0 0.0 =10 0.20 0.3
Fast 2 108.9 -0.1 “1.4;-2.5 0.20 03
0.25 100.0 0.0 “1.5;+5.0 0.20 03
200 1145 -0.1 Z10 0.20 03
Slow
2 100.0 0.0 1.0;-5.0 0.20 0.3
Date of Calibration = 22-2% ¥eh 2024 59

| THALAND INSTITUTE OF SCILNTINC AND TEUHNDLOGIC AL RESEARCH (TISTR)

| Request No.21-67:0232 MTC No, FIiL, BLL 1740167

10, Peah C sound level

| Number of cyelesin | Antisipated | Mesared | Devisted [ Accepiance limi] Uncersiaty |Moxinuin-pesmitted uncertainiy |
i et aipnia vabuc 4UB] | value 4B | salue (BE | class 21=dR) | (=¢Bi of measurement (1)
: Cusnplete eyele 1254 125.5 0.1 3.0 0.20 0.35
| Pasitave hail cycle 1244 1241 -0.3 20 0.20 0.35
! Nepative half cycle 124.4 124.1 =3 20 .20 0.35
! .
1. Overlend indicalion |
Measured valuc (dB) Deviad | Acsep femsit] Unzzrtaiety | Manimaim-y d unc I
Pusiwve oneshall gyele Nepative vac-hall eyl | value (0B | elass 2 (1UB) {-dn} of mesnremznt (- dB) |
| 1354 [354 0.0 LS 0.55 0,25
|
|
12. Nigh-level stability
Time Meamured Devized valug Aceeprance finit Unecttaisty Maximui-permitied uncerta
valug (UD) 1dRy class 2 (2d13) (zdB) of measurement (2 iy}
Tepin 129.0
00 0.3 .10 ol
Eml 129.0

vy

Calihrated by Q
-

(M. Punniasit Phasingsti)

o
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4
F.kclriﬂhm R‘%I‘i’dﬁ;zl;hdam- Laboratory !

Date ol Calibration 2228 Feb 2024 Industrial Metrology and Tesling Serviee Centre

229 Feb, 2024 Ref . 2011267012400347005

Date of Issue

Iind of Cernticate L

FEALL MTCECT B 4

THAILAND INSTITUTE GF SUINTIVIE AND TECHNOLOGICAL RESEARCI (TISTRY i

21-67:0292 MTC No, EEL. B, §310267

Request Na.

CALIBRATION CERTIFICATE
Submitied by : ALS Laboratory Group (Thailand) Co.Ltd.
Address < 104 Phatthanakan 40, 'hahanakan Rd., Khwaeng Phantanakan, Khet Suan Luang, Banghok, 10250
Calibrated at + Flecrrical and Llecironic Standards . aharatory. Industrial Metrology and [esting Seiviee Centre
Soi 1C. Bangpao Indusuial Estaze, Sukhmmvit R, Muang, Somutprakan 10280
Ambient Environment

233 °C

Tnstrnment Calibrated :

Description = Sound Calibrator Temperanine

Manufacturer : Rion Relative Humidity  : (504 15) %
Madel :NC-74 Ambicnt Pressure 1 (101,325 = LS00 kPa
Senal Ne, 13417812) (:RY'G_TS0212)

Standardsused : 1. Digitz) Tunction Synthiesizer NF Llectronic DF-193A $/N 122037,

o>

Fialow: 77
ot

fe /
i fep

2, Measuring Amplifier Bruel&Kjoer 2636 $/N 1537484,
1. Programmible Auennator Tamagawa 1i'4-303A SN 01 2214,
4. Digil Mukimeter Agilent 34401 A SN MY 4003560

S, Piessure Trmsitter Vaisala PTB202A1 SN 10650001,

6. Audia Analyzer Keithley 20151 S°N4106493,

7. Condenser Miciophone B&K 4180 SN 2k49K7 1L

1*-102-04 hased an TEC 60942-2003: The sound prassure level eenerated by sound

Culibration Procedure:

calibiator nnder est shall be measured by standard smeruphone using an nsert voltage wehniqne.

This instrument has been ealibrtad against slandards mantained a1 Liecirieat and Flecironic Standirds
| aboratory (L), which are traceable 1o the Tternatianal Syslem ol Unus througl the Natonal Institute of
Metrology {Thailand).

1he miormation on actual reading is attached herewh and the uneertamity limils quated refer 1o the
measured values only
Date of Receipl 19 leb. 2024

T 28 ke 2024

Date of Calibration

1VTISTR Chik AT e

" THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTRI

MTC No. EEL, BP,  83/0267

Request No, 21-67/0292
| The reported expanded uncertainty is based upon a slandurd uncertainty multiplicd by a coverage
factor k ~ 2, providing a level of confidence of approximalely 95%.,

Nominal Qutput of Unil Under Test = 94 dD re 20pPa at 1000 Hz

Acoustic Ouipul in dB re 20Pa, Corrected 1o Reference Condltions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainly Talerance limil
Type Level (dB) {dB) {dB) IEC60942:2003 Class |
142 inch Bruel&Kjaer 4180 94.01 0.01 1000 z0.40dB
2. Frequency

Stundard Microphone Measured I'requency Devinted value | Uncertainly Tolerance limit

Type {Hz} (Hz) (Hz2) 1ECG0942:2003 Class
1/2 inch Bruel&Kjaer 4150 1003.1 3l 1.5 +1.0%
3. Total Distortion
Standard Microphene Measured Total Dislortion Uncertainty Tolerance limit
Type (% (%) [EC60942:2003 Class 1
172 inch Bruel&Kjacr 4180 1.80 ~0.50 +3.0%

Note: 1. Nu adjusimen,

2, The calibrator pressure correction was nol iticluded.

3. The icrophoue volume correction was included a1 level of 0,16 dB from gl

Calibrated by : Approved by :

b, 7

(Mr.Weerachai Deechaiyae)

A TIET
Electrical and I;ki:l;!v:il‘ Mﬂlhm; Laboratory

Date of Calibration : 28Teh. 2024 Industrinl Metrology and Testing Service Centre

|

|

Date of Issue : 29 Feb, 2024 Rel: 201 12670219047 19001 1
|

Lnd of Centificate 2¢2

FIA3LMTC 092 Rev 4
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

a5t-451]1 Sifrinare 1000, DANGDUMTY, B39gR1IE, BOAGHOk, 10/00 Thailond
Tl +54 3230035 gl colsratar grithiphar com

2
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SITHIPORN;
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g
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[re .

Calibration Certificate

SOUND LEVEL METER
RION

Equipment :

Manufuicturer :

Model :

Serial No.: 01173609/ 172170 /74021
1D No.: RYG_S0388

Condition As Found : GOOD

Customer :

Location : =
Ambient Temperature : (2303 ) 5C Alao bir me P
Pressure : (1013 =3) kPa ‘ﬂj
Relative Humidity : (500 =20) Y | A
afl I

Received Date : 19 DECEMBER 2023
Calibration Date : 05-08 JANUARY 2024
Date of Issue : 09 JANUARY 2024

Calibrated by : Nuthakom Pisutpuisan

Approved by : 7:—~ .,

.
{ Thanakul Pelchurai )

This certifieate is issued in with the

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

ALS LABORATORY GROUT (THANLAND) CO., LTD,
104 PHATTIIANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN. KHLT SUAN LUANG.
BANGKOK, 10250 THAILAND,

Cert. No, : ACL24007
Pages 108

of ISOAEC 17025 standard, may not be reproduced

ather than in (ull, except with the prior writen approval of the head ol Calibration Lahoratory.

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

351 £31/1S nthiom Kead Bangaamn, Dangpud Bangkuk, 19750 Thancnd

SITHIPORN

associdles

Calibration Method :

The

Standard Instruments,

Condition of this resull of ealibration :

1. Reference Standard Insiruments :

Insirument Mode)
Waveform Generator 332108
Waveform Generalor 3351018
Digital Multimeter 334614

| Digital Multimeter 334614
Digial Mullimeter 34461A
Proprammable Allenuator MAT-1070
Condenser Microphone 4180
Measuring Amplificr NA-42KAL

2. This result of calibration was found accurate as shiown on dale an

3.1 Nationul Institune of Metrology {Thailand).

M had tests to Acoustical and Elecirical signal iests of frequency

This cquipment was calibratud by follow an 1EC-61672-3 (2013) Standard for sound level meter (SLM).

Tol 48624338330 Fmnil calibrazieng hipharn com ottt
Cert. No. : ACL24007
Job Ne, : VCETACOU44
Pages ;2008
Calibration Procedure : CP-AC-01

ehting with Anechoic chamber and Relerence

For tests results of each items were made by obscrvation of cach Instrumenms display and also with SLM's display.

Serial No. Cert, No, Dug Date
MY48017076¢ LF-0009-23 07-FEB-24
MY52302742 EF-D010-23 07-+EDB-24
MY53220104 THL.BP 30/0266  |13-FEB-24
MY33220076 EEL.BI 29/0266  13-FLiB-29
MY60024273 EEL.BP 3110266 14-TEB-24

621001 14 EF-0011-23 08-FEB-24

2977900 AA-1001-23 14-1TB-24

34560495 AA-3002-23 14-1E8-24

d place af calibration for this callbrated iiem only,

3. This centificaie is iraceable (o the intemarional system ol wnil maintained at :

3.2 Thailand Institule of Scientific und 'echnolowical Research (TISTR),

7 L fe .

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451451 Sirmiharn kaod Bangoumni Rengpl.d, Bungkak 10752 Theiana
T0i 8624335441 Fma’ callbrel on@wihiphorncam

SITHIPORN,
associates
NSCTISITIS 17025
CALIBRATION 0354

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

431-481f1 Sinnthorm Roga Rangtumiu Bengpalud Eangkok 19700 Thailand
Tul #8232 8321 Lmail: calibration's thpphorn com

SITHIPORN,
associales
PRl

Summary of Measurement Result ;-

CerL No. : ACL24007
Job No. : VC6TACO044
Pages  : 3of8

Uncertuimy Maximum-permitted
Parameter uncertainty of
(B)
measurcment {dB)
1. Absolule sensitivity 0.2 N/A
2. Self-yenerated noise 0.2 N/A
3. Acousticul signal 1ests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Elecirical signal lesis of frequency weightings
For 10Hz 10 4 kll7 0.3 0.6
For >4 kHz 10 10 kHz 0.3 0.7
Tor> 10 kHz 10 20 kHz. 1.0
S. Frequency and time weightings a1 1 kHz 0.2 0.2
6. Long - term stubility 0.l 0.1
7. Level lincarity on the reference level range 0.2 0.3
8. Level lincarity including the level range control 0.2 0.3
9. Tone burst response: 0.2 0.3
10, Peak € sound level 0.2 0.35
11. Oserload indication 0.2 0.25
12, High Tevel stability 0.1 0.1

> AL

Cerl. Now & ACL24007
Job Ne. @ VCGTAC0044
Pages 4o0f8
Result of calibration :
1. Absulute sensitivity
Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dB) (dB) {dB 1 (dB)
93.9 (93.98) 93.9 0.0 (0,3

2. Self-generated noise

2.1 Normal test

Measured Value
(dB)

15,1

Frequency Meusured value
Weighting (dB)
A - weight 134
C - weight 19.9
Flt 253

3. Acoustical signal tesis of frequency weightings

Meter frec-field acoustic response at a level of

I'84 d13

2.2 The micraphone of the sound level meter was replaced by eleetrical signal input device,

Frequency Deviation from various fresquency weighting responsc curve (dB3)
(Hz) r i Aeceplance
Fla C-weight Asweight e
Limits
125 0.3 0.3 0.3 115
1000 0.1 0.1 0.) 110
8000 0.8 0.9 0.9 =50
= AL -




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-45/1 Siintharn Road Bangbmia Bangpinc Dangkok, '0/00 Hhailand

Tel +86 23533

Email: calibravoni@silli - harn com

SITHIPORN,

associates

AT THLTE 102
CALIBRATION Qibe

4. Electrical signal tests of frequency weightings

Weighting network response with relative 1o | kHz,

CerL No. :
Job No.
Puges

ACL24007
: VC6TACOM4
: Hof8

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451 451/1 Sirinihora Road Bangbumru Bangpud Bangkak, 10700 1nailans
Tol 46574338431 [moli calibrat on@sthighorn com

SITHIPORN,

associates

NSETISI TIS 17025
CAUBRATION 0334

7. Level linearity on the reference level range

Cert. No. : ACL24007

Job No,
Pages

: VCGTAC0044
: 60l

Anticipated Measured Deviated Acceplamer
Frequency Deviation from various frequency weighting response curve (dB) Valise Valne Value Limits
{Hz} Flat Ceaweight Acweight Acceplance 1dB} {dB) (dB} [dB)
Limits 137.0 137.0 0.0 11.1
63 0.1 -0.1 0. 2.0 136.0 136,0 0,0 111
125 0.0 0.0 0.0 =15 135.0 135.0 0.0 + 1.1
250 0.0 0.0 0.9 £1.5 1340 134.0 0.0 =1l
500 00 0.0 -0.1 +1.5 133.0 133.0 0.0 + L1
1000 0.0 0.0 0.0 1.0 1320 132.0 0.0 11
2000 0.0 0.0 0.0 £2.0 131.0 131.0 0.0 R
4000 0.0 0,0 0.0 =30 120.0 129.0 0.0 +1,1
3000 0.0 01 0, +5.0 124.0 124.0 0.0 x 1.1
119.0 119.0 0.0
114.0 1140 0.0
5. Frequency and time weightings at 1 kHz 109.0 109.0 0.0
3.1 Frequency weightings at | kHz 104.0 104.0 0.0
Anticipated | Measured Deviated | Accepiance 9.0 9.0 0.0
Frequency Value Value Volue Limits Eal o LAY
Weighting (iB) () dn) [t 89.0 9.0 09
A - weight 94,0 94,0 0.0 +02 s $0 0
C - weight 94,0 94.0 0.0 202 20 220 &0
Flou 94.0 94.0 0.0 +0.2 740 74.0 0.0
69.0 69.0 0.0
5.2 Time wenghting at 1 kHz 640 64.0 [
Anticipated | Measured | Deviated | Accepmnce — — —
Frequency Value Value Value : o =0 8o
Weighting () (an) (an) (B ) - - -
4.0 44.0 0.0
Tiast 93.0 94.0 00 +0.1 19,0 19.0 0.0
Slow 94.0 94,0 0.0 1 0.0 34.0 340 0.0
Leg 94.0 94.0 0.0 + 0.1 30.0 300 0.0 11
29.0 29.0 0.0 £ 1.1
&. Lonp - term stability 280 26.1 [ £ 1.1
SLM Display | SLM Display Deviated Accepance 27.0 2. 0.1 + 1.1
Froquency atinitial at final Value Limits 260 26,1 0.1 L1
1dB ) (dB) (dB) (dB) 250 251 0.1 =11
4.0 94.0 0.0 103
7 eAS 7 ol
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY e CALIBRATION LABORATORY SITHIPORN,
451-281A Sinitan: Roud Banybur s Bangphua, angkok 10700 Taaiand associates 7 451251 Sinnthom Road Rangbummn, ﬂav\gr:\uu_ Bangl"‘( 10760 Ther und associates . L5 N
Tul 46624336331 Cma caliort en@sihiphorn Gar o Tol *082403 8331 [mad salirouon@sithfoliorncom CAMRATION 815
€ o N1 ACL T o Cert.No. ; ACL24017
JobNo. : VC67AC0044 dob Nz [z VE67ACOD4S
Pages  : 708 Tages : Sof§
8. Level lincarity including the level range cantrol
11, Overload indicotion
Anticipated | Measured | Deviawed | Acceptance
Range Value Value Valis Limits Measured value (dB ) Devialed Aceeplance
(dB) (dB) (dB) (dB) Pasitive Neative Value Limits
Auto 94.0 94.0 0.0 £11 one-half cycle | onc-hall cycle (dB) {dB)
89.5 $9.6 0,] *1.5
9. Tone burst response
Time Tose burst Antivipaied Measurcd Deviated Acceplunee 12. ITigh level siabllity
duration, Th Cyele Value Value Value Limits
Weigluing (s 1dB) (dB) (dB) (dB) SILM Displuy | SLM Display |  Deviated Acceptance
0.25 ! 108.0 107.9 0.1 Frequency atinitial at final Value Limits
Fast 3 8 117.0 117.0 0.0 Weighting (dB) (dB) (dB) (dB)
200 Al 1350 1340 X0 A weight 137.0 137.0 0.0 03
2 8 108.0 108.0 0.0
Slow
200 800 127.6 127.6 0.0
0.25 [} 99.0 98.% -0.1
SEL o 8 108.0 10B.0 0.0
200 800 128.0 128.0 0.0 e reported uncenainty 1s bsed on u standard uncertainty muluplied by coverage fuctor k = 2
or any value following calculinion,providing a lavel of conlidence ol approximately 95 %.
10. Peak C sound level
End uf Calibration Cerfificate —_
Numiber of cyele Anticipaied Measured Deviated Acceplance
n Vulue Value, Lepeak| Valug Limits
Iest sigmal (dB) (dB) (4B } (dB)
Conlinuous 133.0 133.0 0.0 +3,0
One 1364 1363 -0.1 *3.0
Nuniber of eyele Anticipnted Mcasured Deviated Acceplance
in Value Value Value Limits
lest signal (dB} (dB) (dB ) {dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 1354 1352 -0.2 +2,0
Negative half cycle 1354 1352 -0.2 42,0

7 e




SITHIPORN ASSOCIATES CO., LTD. S,
SITHIPORN 1

CALIBRATION LABORATORY Tisociatns | O

251-251/1 54 ~tr 0N Keoo Bangbumru Bargpiua, Bangkok. 10700 Tadilend o i

Tel s4€ 345Y 840 frrod celtratonbstuphom com Canmashgy o19n

Cert No.: ACL24008

Pages : lof8
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Calibration Certificate
Equipmenl : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42 / Microphone UC-52 / Preamiplifier N11-24
Scrial No.: 01173610/ 143485 /22619
ID No.: RYG_TS0389
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CQ.. LTD,

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

Locution : - -
Ambicent Temperature : (23043 ) “«C Senateen.
Pressure ¢ (1013 £3) kPa -
Relative Humidity : { 30,0 +20 ) %

19 DECEMBER 2023
05-08 JANUARY 2024
09 JANUARY 224

Received Date :
Calibration Date :
Date of Issue :

Nathakom Pisutpaison

o LN/

( Thanakul Peichurai

Calibrated hy :

Approved by :

This certificate is issued in accordance with the requirements of ISOAEC 17025 standard, may nat be reproduced

other than in full. excepr with the prior wntten approval of the hend of Cnlibration Laboratory.

SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

4512511 Snnthon' koag Langluming Dengpiud Bangked 16700 Thaitand

SITHIPORN

ocleles

WSETIS T 1004

Tol 156 2433 01 Zmal caloronsn@sil | shorn comr b
Cert, No, : ACL24008
Jab Na.  : YU67AC0044
Pages : 20f8
Calibration Procedure : CP-AC-01

Calibration Mecthod :

This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM hnd tests to Acoustical and Electrical signal tests of frequency weighling with Anechoic chamber and Relerence
Stdard lustruments,

For tests resulis of cach items were made by ohservation of cach Instruinents display and slso with S1.M's display,

Condition of this result of calibration :

1. Reference Standard Justrumcents ©

Ins(rument Model Serial No, Cert. No, Duc Date
Wavefonn Generator 33210A MY4B017076 EI-0009-23 07-FCB-24
Wavelorn Generator 335118 MY$2302742 1F-0010-23 07-FEB-24
Digitd Multimeter 33461A MY33220104 ELL.BP 30/0266  13-FLB-24
Digital Multimeter 33461A MY53220076 FEL.BP 29/0266 13-FEB-24
Digital Mulfimeler 344614 MY60024273 LEL.BP 31/0266  14-TEB-24
Programmablc Attenuntor MAT-1070 62100 14 EF-0011-23 08-1'kB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplificr NA-ZKA[ 34560495 AA-3002-23 14-1LB-24

2. This resull of catibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This centificale is traceable (o 1he inlemational system of unit mainiained ai :
3.1 National Inslitule of Metrology (Thailund),

3.2 Thailand Institute of Scientitic and Technological Research (1tS1R),

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN;

45+451fi Sivnthorn Road Bungbuimeu Bangpiud Rangkok, 13700 Therdand associates

Tel +6G 2432 0321 Email ealihrelon@: “hiphorn corm NSCTISITIS 17025
CAUERATION 6T

Cert. No, : ACL24003
Job No. : VC67ACO044
Pages  : 3of8

Summary of Measurement Result :

Uncer(ainty Maximum-permitted
Parameter uncertainty of
(dB) :
measurement (dD)
1. Absolure sensilivity 0.2 N/A
2, Sell-pencruted noise 0.2 N/A
3. Acouslical signal tesis of frequency weightings
12511z 0.3 0.6
1000 Hz 0.3 0.6
H000 He 0.3 0.7
. Elecrrical signal tests of’ frequency weightings
For 10 iz 10 4 kHz 0.3 0.6
For >4 kHz 10 10 kHz 0.3 0.7
Fur > 10 kHz to 20 kHz . 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Lung - term stability 0.1 0.1
7. Level linearily on the reference level mnge 0.2 Q.3
8. Level lincarity inchuding the level range control 0.2 0.3
9. Ton burst response 0.2 0.3
10, Peak C sound level 0.2 0.35
L1, Overload indication 0,2 0.25
12, High level stabilicy 1 0.1

7 AT

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN

a5k-451/1 sinnthorn Readt Bangburmry, Bangpiud, Uangkok 10700 Taauanc associates .

Tul, 185 2433 833 Einan - colibraten@s thphormncom NSCTISITIS 17025
10N BFE

]
/

Cerl-No, : ACL24008
JobNo. : VC67ACU044

Pages & 40f8
Result of calibration ;.
L. Absolute sensitivity
Reference Measired Acexplance
Acoustic Signal Value Deviation Linsis
(dB) {dB (dB) [dB )
93.9 (93,98) 93.9 0.0 10,3

2. Sclf~generaled noise
2,1 Normal test

Measured Value
(dR}
18.6

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

Frequency Measured value
Weighting (dB)
A - weighl 16.2
C - weight 23]
Flat 28.0

3. Acoustical signul tests of frequency weightings

Meler free-ficld acoustic responsc at a level of’ $4 B

Frequency Deviation from varivus frequency weigliting response curve (d13)
{iz) Flat Coweight | Anweight dhectpiancs
Limils
125 0.4 0.5 0.5 =15
1000 0.0 0.0 0.0 4 1.0
8000 0.5 0.5 0.6 £5,0

7 e




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-431/1Sirinthern Hoad, Bargburmru Bengplud, Bangeok. 10/00 Thadand
Tel 48624338331 Email colibral on@sithiphorn com

SITH

assoclates

[PORN,

LN o
WETH T 19004

4. Electrical signal tests of frequency weightings

Weighting netwark respanse with relative to 1 kHz,

CALIBEATION OF8
Cert. No. : ACL24008
JobNo. : VC6TACUDA4
Pages  : 30f8

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN;
451-45)/1 S -ntror Raad Nangbumnu Dangplud Gangkok. 10700 Thotand associates £ iy
Tal -6G 742% 8731 Emai* calibretion@sithioharn com uﬂm ;1:
Cert. No. : ACL24008
Job No.  : VCATACOD44
Pages  : 60f8

7, Level linearlty on the reference level range

4814511 Snntherm Rood Bangbumn Bangplud Banghok 10700 Thal ang

Tol ~5€ 2433 6331 Era caloration@sliiphsm com

NSC-TISITIS 17025
CAURRATION B30

Cert. No. : ACL24008
Job No. : VC67ACD044
Pages  : 70f8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptuiee
Range Value Value Value Lianits
(dB) (dB) (dB) {dB)
Auto 94.0 94.0 0.0 L1
9. Tune burst response
Time Tone burst Measured Deviated Acceplance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) {dB) (dR) (dB)
0.25 1 108.0 107.9 -0.1 1.5:-5.0
Fast 2 8 117.0 117.0 0.0 105925
200 800 134.0 134,0 0.0 =1.0
. 2 3 108.0 108.0 0.0 1.5;-3.0
Slow 200 800 127.6 127.6 0.0 =10
0.25 1 99.0 98.9 0.1
SEL 2 8 108.0 108.0 0.0
200 800 128.0 128.0 0.0
10k Peak C sound level
Number of cycle Anlicipated Measured Devialed Acceplance
n Value Value, Lepeak| Value Limils
test sigmal (dB ) {dB) (dB) (dB)
Conlinuous 133.0 133.0 0.0 =3.0
One 1364 135.7 -0.7 =3.0
Number of cyele Anticipated Mcasured Deviaed Acceptance
n Value Value Value Limils
tes( sipnal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 2.0
Positive hall cycle 1354 1352 0.2 2.0
Negutive hall cycle 1354 135.2 .2 £2.0

7 2l

Amicipated Mcasured Deviated Acceptange
Frequency Deviation from various frequency weighting response cuarve (dI3) Value Value Value Limits.
i) Flat Cweight | Asweight e L (d8) LiB) L:8)
Limils 1370 137.0 0.0 &1
63 =0.1 0.0 0.0 +2,0 1360 136.0 0.0 =11
125 0.0 0.0 0.0 11,5 135.0 135.0 0.0 = ).}
250 0.0 0.0 0.0 *1.5 134.0 134.0 0.0 = 1.1
500 0.0 0.0 0.0 1.5 1330 1330 00 BE
1000 0.0 0.0 0.0 =10 1320 1320 0.U =).1
2000 0.0 0.0 0.0 +2,0 131.0 131.0 0.0 xl.l
4000 0.0 0.0 0.0 +3.0 129.0 115.0 0.0
8000 00 0,1 0.1 +50 124,0 124.0 00
119.0 119.0 0.0
114,0 114.0 0.0
5. Frequency and time welpltings a1 1 kHz 109.0 109.0 0.0
5.1 Frequency weightings at | kHz 1040 1010 00
Anocipaled Measured Deviated Acceplance 24 298 90
Frequency Value Value Value Limits 40 240 20
Weighting (dB) (dB) () (dn) L) i Sl
A - weight 94,0 94.0 0.0 +02 B0 841 ol
C - weight 94.0 94.0 0.0 102 9.4 79,1 0.1
Flt 940 5.0 0.0 =02 il il ol
69.0 69,1 0.1 B
5.2 Time weighting at 1 kHz 640 $40 o0 it
59.0 59,1 0.1 s
|
Weighting i) 1ds) (dn) ( d:) =2 2 2 =
44.0 .0 0.0 113
Fast 94,0 94,0 0.0 + 0.1 39,0 39,0 00 a1l
Slow 94.0 94.0 00 £0l 340 341 01 =11
Leg 94.0 94.0 0.0 +0.] 300 30,1 0.1 <Ry
20.0 2.1 01 =10
6. Long = term stabiliny 28.0 28.2 0.2 =11
SLM isplay | SLM Display | Deviated | Aceepiance 270 27.4 04 <11
Frequency at initial o final Value Limits 260 263 03 =11
Weighting (dB) tdB) () 1d8) 250 234 L1 L
A - weight 04,0 94.0 0.0 103 2SN
S ALA Gl
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIPORN,
associates 7

intho" Recd, Bangbumru Bangplucl liongkol 10706 Tatond
*EP336301 Py calbration@sihipharcom

associates
NSC TISLTIS 17025

Cert. No. : ACL24008
Job No.  : VC67ACO044
Pages  : Bof8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limils
one-hallcyele | one-half eycle (dB) (dB )
89,7 89.6 -0.1 *1.5
12. High level stabilicy
SLM Display | SLM Display |  Deviaied Accephunce
Frequency ut inatial at final Valye Limits
Weighting (dn) (dB) {dB ) {dB)
A - weight 137.0 137.0 0.0 =03

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

oranyvalue follow ing ealeulation providing & lavel of'confidence of approximately 95 %

End of Calibratiun Cerlificate

5 A -




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

281-45i/1 Lointhoin Rood BangbJmru bangs e, BArgkol. 07074 Theatang
Tl =56 M3 RIY b coiegtion g ErigRem zam
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CALIBRATION LABORATORY
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Cert No. ; ACL24073
Pages : lof3

Calibration Certificate

Tel 406 2433 8231 €mail: calibraticn@esithipharn com

SITHIPORN

associeies

WE st A7as.
CALBRATIIN G35E

Calibration Procedure : CP-AC-0}

Calibration Method :

Cert. No. : ACL24073
JobNo. : VC67ACO054
Pages  : 2008

This equipment was calibrated by follow on 11:C-61672-3 {2013) Standard for saund level meter (SLM).

The SLM had Iests to Acousltical and Elecirical signat tests of frequency weighting with Anechoic chamber and Relercnce

Standard Instruments,

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

Condition of this result of calibration :
1. Referenee Standard Insmuments =

Equipment : SOUND LEVEL METER
Mannlacturer : RION
Model : NL-42 / Microphone UC-52 / Preamplificr NI1-24
Serial No.: 011225797 172172 /74022
1D No.: RYG_I'S0018
Condition As Found : GOOD
Customer : ALS LABORATORY GROUIM (TIIALLAND) CO,, 1.TD.

104 PHATTHANAKAN 40, PHATTIIANAKAN ROAD,

KITWAENG PIIATTHANAKAN, KHET SUAN LLUANG.

BANGKOK, 10250 THAILAND,
Laocation : - . -
Ambient Temperature : (230 =3) °C JHM/N»\/?
Pressure : 1013 43) kPa
Relative Humidity : (500 £20 ) o Jﬂ_tf

o sthiss

Received Date :
Calibration Date :
Date of Issue :

Culibrated by :

Approved by :

11 JANUARY 2024
2224 JANUARY 2024
24 JANUARY 2024

Nuthukorn Pisutpaisan

7 LA L

(

Thanakul Peichurai )

This certificate is issucd in accordance with the requirements wl ISO/IEC 17025 swndard. may not be reproduced

ather than in full, exeepl with the prior writien approval of the hiead ol Calibration Laboratary.,

Instrument Model Serial No,
Wavefonm Generator 33210A MY48017076
Waveform Generato 335118 MY52302742
Digital Multimeter 33461A MY53220104
Digital Mullimeler 23461A MY53220076
Digital Muitimeter 34461A MYG60024273
Programmable Attenuator MAT-1070 62100174
Condenser Microphone 4180 2977900
Measuring Amplificr NA42KAI 34560495

N
3, This certificate is traceablz 1o the inlernational system of unil imaintained al :
3.1 National Institute of Mewology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

Cert. No. Dug Dage
LF-0009-23 07-FEB-24
EF-0010-23 07-FER-24

FEL.BP 3070266  13-FLB-24
LFEL.BP 29/0266  13-FEB-24
EEL.BP 31/0266  14-FEB-24
EF-0011-23 08-FLB-24
AA-100]1-23 14-FEB-24
AA-3002-23 14-1'EB-24

2, This result of calibrativn was found aceurate as shown on date and place of calibration for this calibrated item uniy.

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45I-251{I Sirintfiorn Road. Bangumnu Bangp/uc, Gangkok, 10700 Thailard

Tel 46624338531 Emoil calbration@siiphorn com

ST T 1700

SITHIPORN/

associates

CAURRATION B8
Cert. No. : ACL24073
Job No.  : VCG7ACD054

Pages : 3ol

Summary of Mcasurement Hesult ;.
Uncertuinty Maximum-permitted
Prarameter uncertainty of
p)
meesurement (dB)
1. Absolute sensilivity N/A
2. Self-peneraled noise 0.2 N/A
3. Acoustical signul lests of frequency weishiings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 .7
4. Elecirical signal tests of frequency weightings
For 10 Hz ta 4 kHz 0.3 u.6
For>dkHz o 10 kHz 0.3 0.7
For> 10kHz 10 20 kHz 1.0
5. Frequency und time weightings ut 1 kHz 0.2 .2
6. Long - term stabilily 0.1 0.1
7. Level linearity on the reference level mange 02 0.3
8. Level lincarity including (he level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10, Peak C sound level 2 0.35
11, Overload indication 0.2 0.25
12, High level siability 0. 0.1

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-251f1 Sinnthorn Road, Bangbumnu Bangp Le, Bangse«, 12700 Thailand
Tof 4EG24328331  Email: calibranon@stuphom com

SITHIPORN)

associates

WACTISIT 1588

CAUMRATION 038
Cert. No. : ACL24073
Job No. : VCG7AC0054
Pages P 40f8
Result of calibration ;.
1. Absolute sensitivity
Reference Measured Acteplange
Avoustic Signal Value Deviation Limia
{dB}) (dn) (dB) (dB)
93,9 (93.95) 93.9 0.0 0.3

2. Self-generaled noise
2,1 Normal (est

Mcasured Value
(dB)
16.6

2.2 Lhe microphone of the sound leve) meter was replaced by electrical signal input device.

Frequency Mensured value
Weighling (dB)
A - weight 14.2
C - weight 19.2
Tlai

3. Acoustical signal lests of [requency weightings

Meter free-field acoustic response at a level of 84 B

Trequency Deviation from various frequency weighting response curve (dB)
Hz Agceplance
=) Flt Coweight | Aweigh i
Limits
125 0,2 0.2 0.2 L x15
1000 0.1 0.1 0.1 +1.0
3000 a3 34 34 5.0
b =
S —— _nllet




SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451451/ Sirinthorn Read Bangssme, Bangplud, banga . 10760 Thallard
Tol (66 2433 B33 rmail calbration@sithiphorn com

SITHIPORN/»
associates

NICTH-TH 1702
CALIRATION E14

Cert. No, : ACL24073
Joh No, @ VC67ACO0S4
Pages  : 50f8

4. Electrical signal tcsts of frequency weightings

Weighting network response with relative o 1 kHz,

Frequency Deviation [rom various frequency weighling respouse curve (dB)
S Flat Coweight | A-weight ecernies
Limits
61 00 -0.1 0.0 12,0
125 0.0 0.0 0.0 41,5
250 0.0 0.0 -(.1 +1.5
500 0.0 0.0 -0.1 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0,0 £2,0
4000 0.0 0.0 0.0 +3.0
$000 0.0 0.l . +5.0
5. Freguency und fime weightings at 1 kHz
5.1 Frequency weightings al | kHz
Anticipied | Measured | Deviated | Accepiance
Frequency Value Value Value Limits
Weighting {dB ) (dp) 4B ) (dB}
A - weight 94,0 940 0.0 20.2
C - weight 94,0 94.0 00 =0.2
Flat 94,0 94,0 0.0 =02
5.2 Time weighting ar 1 kHz
Anticipawed Measured Deviated Acceplance
Frequency Value Value Velue Litmits
Weighting {dB) {dB) (dB) {dii )
Tas) 94.0 940 0.0 = 0.1
Slaw 94.0 94.0 0.0 =0,
Teg 94,0 94.0 0.0 =0,
6. Lung - term staliility
SLM Display | SLM Display | Deviated | Acscptance
Frequency at knitial at final Value Lismits
Weighting (dB} (B} (dB ) {dB )
A - weighi 94.0 94.0 0.0 +0.3

7 el

SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

43145115t horn Road, Bangbuming, Borgolid, Bungl ok 16700 Thailana
Tei~6574328331  Ema colbration@sinipharn cor

SITHIPORN

associates

Cert. No. : ACL24073
Jah No. . : VCGTACO054
Pages : 6al8B

7. Level linearily on the reference lesel range

Anticipated Measured Deviated Acceplonee
Value Valse Value Limits
i dB ¥ (di) idB) (di )
137.0 137.0 0.0
136.0 136.0 0.0
135.0 135,0 @0
134.0 134.0 0.0
1330 133.0 0.0
132.0 1320 0.0
131.0 131.0 0.0
129.0 129.0 0.0
124.0 24,0 0o
119.0 [19.0 0.0
114.0 114.0 0.0
109.0 109.0 0.0
104.0 104.0 0.0
99.0 99.0 0.0
94,0 94.0 0.0
89.0 89.] 0.1
84.0 84.1 0.1
79.0 79.0 0.0
74.0 74.1 0.1
69.0 69.1 0.1
64.0 4.0 0.0
59.0 59.1 0.1
54.0 54.0 0.0
49.0 49.0 00
+H.0 44,0 0.0
39.0 39.0 0.0
34.0 34.0 00
30.0 0.0 0.0
29.0 1.0
280 -0.1
270 0.0
26,0 0.0
250 0.1

SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

45H4G)! Sinthom Road Bargoanirg Bangp ud Eangkok, 12700 Thailaro
Tel +60 2433 B33 tma calbration@skaipharr.cam

SITHIPORN

associales

NSO TH TS 1000
CALISHATION D152

Cert. No, : ACL24073
Job Ne, : VCETACO054
Pages : 7of8

8. Level linearlty including the level range control

Anticipated Measured Acceplinee
Range Value Value Limils
(dB) (dB) (dB)
Aulo 94.0 94.0 =11
9. Tone burst response
Time Fone burst Aunticipated Measured Devialed Aceeptimce
duratiun, Tb Cyele Value Value Vulue Limitz
Weighting (s) (dB) (dB) (JB) 1dn)
025 1 108.0 107.9 0.1 1.5 :-5.0
Iast E 8 117.0 117.0 00 L0:-25
200 800 134.0 134.0 0.0 1.0
Slow 2 5 108.0 108,0 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 8 108.0 108.0 0.0 1.0 -2,
200 800 123.0 1238.0 0.0 +1.0
1U. PPeak C sound level
Nunibzr of cycle Antigipated Mensured Deviaied Acceplance
in Volue Vutue, Lepeuk| Vulue Limits
best signal (dB ) {(dB) (dB) (dB)
Contingous 133.0 133.1 0.1 3.0
One 1364 136.4 0.0 =3.0
Number of eycle Anticipated Measured Devinted Acceptance
in Value Value Value Limils
tost sipnal {dB (dB) (JdB) (dB)
Continuous 133,0 133.1 0.1 =2,0
Pusitive half eyele 1354 135.3 -0.1 =2,0
Negittive half cyele 1354 135.3 -0.1 =2.0

o Ly

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN
4SH45I/1 Smrthern Rosd, Gagbamry Bangalad Dangkoh 1D70C Tha lund associates
Tol 460 2¢33 B33! Lmal  coligration@sithipherncam TR IR S
CARRATION D13
Cert. No. : ACL24073
Job Ne. : VC6TACOU54
Puges  : Rof8
11. Overload indication
Meusured valuc ( dB } Deviated Acceplance i
Positive Negalive Value Limits
ane-halfeycle | one-half cycle {dB) (dB)
89.5 89.5 0.0 +1.5
12. High level stabllity
SEM Display | SLM Display | Devinted Acceptance
Frequeney at initial a1 final Value Limits
Weighting (dB ) (d8) (dB) (du)
A - weighl 137.0 137.0 0.0 +0,3

The repaned uneertainty is bnsed on 4 standurd uncertainty nwliiplied by coverage faclor & — 2

orany value following ding a lavel of confi ol i Y5 %

End of Calihration Certificate _
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Cerl. Nu. : ACL24072
Pages : lof8

Calibration Certificate

Equipment : SOUND LEVEI. METT:R

Manufucturer : RION

Model : NL-42 # Microphone UC-52 / Preamplifier NEI-24
Serial No.: 01122578/ 143842 /22771

1D No.: RYG_FS0017

Condition As Found : GOODb

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KIIWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 TITAILAND,

Location : = ,}.) .
Ambicnt Temperature : (230=3) °C ;

Pressure : (1013 23) kPa ﬁ
Relative Hum H (500 =20 Y Miaren: L4

Received Date :
Culibration Date :
Date of Issue :

11 JANUARY 2024
22-24 JANUARY 2024
24 JANUARY 2024

Calibrated by : Nathiakorn Pisutpasan

Approved by : 7 /Qe _/M

( Thanakul Petchurai )

This certi is issucd in d willy the

quil of ISO/IEC 17025 siandard. may not he repraduced

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

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN,

451-481/1 S~ nther Road Dangbuminu, Gangplua, Bunghok, 15760 Thailand assaciales ¥, \
Tol -66 2433 3321 Email coliration@ wih phorn corm LTI 18 19078
CAUBLATION D15

Cert. No. ; ACL24072

Job No. : VCG67AC0054

Pages : 20l8
Calibration Procedure : CP-AC-01

Czlibration Mcthod :

This equipment was calibrated by [ollow un IEC-61672-3 (2013) Standard for sound level meter (SLM),

The SI.M had tests to Acouslical and Elccirical signal lests of [requency weighting with Ancchoic chamber and Reference
Siandard Insiruments,

Tur tests resulis of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Stndurd [nstruments :

Ing(rumeny Mode! Serinl Ng, Cert, No Dyc Date
Wavelorm Generator 332104 MY48017076 FU-0009-23  ° 07-FEB-24
Waveforn Generntor 33511B MY52302742 LCF-0010-23 07-FEB-24
Diyital Multimeler 33461A MY5§3220104 EEL.BP 30/0266  13-FEB-24
Digital Multimeler 334614 MY$53220076 EEL.BP 29/0266  13-FEB-24
Digilal Multimeler 34461A MY60024273 CEL.BY 31/0266  14-FF13-24
Programmable Altenunior MAT-1070 62100114 LI-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FF B-24
Measwring Amplifier NA-42KA] 34560495 AA-3002-23 14-FEB-24

2. This result of calibrution was found aceurate as shown on date and place of calibralion lor (his calibrated ilem only.
3. This certiticalce is traceable to the inlemational sysiem of unit muintained al :

3,1 Nationol Instiwte of Metrology (Thailand).

3,2 Thuilund Inslilie ol Scientific and Technological Research (TISTR),

SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN, CALIBRATION LABORATORY SITHIPORN,
451-451/) Smnthorn Roud, Bengburmiu Dangplud, Bangkok, 16760 Thailano associates - 451-451/15 “inthorn Road, Sangbunwu. Borgalud Bangkok 10708 Thailand assoclaies
Tol +3824330331  Email; calibratien@sithiohorn corm Tol +662¢338331  Emoil: calibrabon@sithiphorn.com
Cert, No. : ACL24072 Cert. No. : ACL24072
Job No. : VCG7AC0054 Job No. : YC67ACGH054
Pages @ 3of8 Pages  : dof8
Summary of Measurcment Resuli ;- Hesult of calibration :
1. Absolute sensitivity
Uncertainty Maximum-perniltted Relerence Measured Acceptance
Puarameter «@B) uncertainty of Acoustic Signal Value Deviation Limit
measurement (4B} (dB) (dB) (dB) (dB)
1. Absolute sensilivity 0.2 N/A 93,9 (93,98) 93.9 0.0 £0.3
2. Seli-penerated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings 2. Sclf-gencrated noise
123z 0.3 i 2.1 Normal test
1000 Hz 0.3 0.6
8000 11z 03 0.7 Measured Value
== — = (dB)
4. Elecirical siymal tests of frequency weightings e
For 10 Hz 104 kHz 03 0.6 -
Kon>3 khz o 10Kz & . 2.2 The microphonc af the sound level neter was replaced by clectrical signal input device.
For > 10 kHz 10 20 kHz - 1.0
- — Frequency Measured value
5. Frequency and ime weightings at 1 kHz 0.2 0.2
— Weighling (dB)
6. Long - term siability 0.1 0.1
7. Level lincarity on the reference level range 0.2 03 Az vidiht 1.6
8. Level lincarity including he level range conirol 02 0.3 C - weight 1747
5. Tone burst response 0.2 0.3 Ilat 34
10, Peak C seund lcvel 0.2 .35
11. Overload indication 0.2 0.25 3. Acoustical signal tests of frequency weightings
12, igh lovel sabifity o1 5 Meter frec-field acoustic response al a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) N . R Acceplance
Flat C-weight A-weight o
Limits
125 04 0.4 0.5 & 1§
1000 0.0 0.0 0.0 = L0
8000 0.0 0.1 0.1 =5.0




SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY
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4. Electrical signal tests of frequency weighllngs
Weighiing network response with relative to 1 kilz

Cert. No, ;: ACL24072
Job No. : VC67AC0054
Tages : 50fB

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY
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Cert. No. : ACL24072
dob No. : VC67TAC0054
Pages @ Gof§

7. Level lineerity on the reference level range

Frequency Deviation from various frequency weighting response curve (dB) Antietpaied | Measured | Deviated | Aceeplance
Value Value Value Limits
Lhzd Flat C-weight A-weight Ac:z:‘::“ (dB) (dB) (dB} (dB)
= 5 o = 50 137.0 137.0 0.0 £ 1,0
= o = v — 1360 136.0 00 1 10
P = = o e 1350 1350 0.0 i1
% = - 7 o 134.0 134.0 00 10
o = o = — 133.0 133.0 00 111
o = = - - 1320 1320 ug 410
— = = = = 1310 131.0 0.0 £ 1
— = = = T 120.0 120.0 0.0 £1.
1240 1240 0.0 +1.1
1190 119.1 0.1 111
5. Frequency and time welghtings at 1 kHz 114.0 114.0 0.0 111
5.1 Prequency weighlingsat | kiz 1020 1020 20 L
Anticipared | Measurcd | Devisted | Accepance :;1)0 L(:: g::) T ::
Frefwﬂ_'ﬂ)‘ Value Value Value Limits 540 o0 e
Weighting (dB) (dB) 1dB ) 2.0 9.0 00
A - weight 94,0 94.0 0.0 T3 T 0
C - weight 94.0 94.0 0.0 oo = o
Hat 910 94,0 0.0 3 = 0
o 69.0 69.0 0.0
5.2 Time weighting at | K17 — o =
Anticipated | Measured | Deviated | Accepmnee 59.0 59.0 00
Frequency Value Value Value Limits 54,0 54,0 0.0
Weighting (dB) {dB) (dB ) (dB} 49.0 49.0 0.0
Fas: 94.0 94.0 0.0 -0l 44,0 44.0 00
Slow 94.0 94.0 0.0 =01 39.0 390 0.0
Leg 94.0 94.0 0.0 =0.] 340 340 00
300 300 00
6. Long - 1erm stability 20 289 0.1
SLM Display | SLM Display | Deviated | Accepiance 220 280 ao
Frequency aninitial al final Value Limits 224 210 0.
Weighning (dB) {dB) (dB) (dB) 260 250 o0
A - weight 94,0 94,1 0.1 %03 234 220 00
5 A - 72 kil -
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN, CALIBRATION LABORATORY SITHIPORN

451-451f3 SInntnorn Road, Bangoumru Bangphad Bangkor 10729 Thailend
Tol +35 2433 8331 Email: calibration@sithiphorncom

associales
NSC-TISITS 17025
CAUBRATION B3

Cert. No. : ACL24072

Job Ne. : VC67ACU054
Pages  : 7of8
B. Level linearity including the level range control
Anlicipated Measured Deviated Acceptance
Renge Value Vaolue Value Limirs
(dB) {dB) (dB) (dB)
Auto 94.0 94.0 0.0 1.]
9. Tone bursi response
Time Tone burst Anticipated Measurad Deviated Acceplance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dn) (dB) (d8)
0.25 ) 108.0 108.0 0.0 1.5;-5.0
Fast 2 8 117.0 117.0 0.0
200 300 134.0 134.1 0.1
Slow 2 8 108.0 108.0 0.0
200 800 127.6 127.6 0.0
0.25 1 99.0 98.9 0.1
SEL 2 8 108.0 108.0 0.0
200 800 128.0 1280 0.0
10. Peuk C sound level
Number ol cycle Auticipated Measured Deviated Accemance
in Value Value, Lepeak: Value Limits
test signal {dB) (dB) {dB) {dB)
Continuous 133.0 1330 0.0 +3.0
One 1364 1353 -1.1 +3.0
Number of eycle Anticipated Meastred Deviared Acceplance
in Value Value Value Limits
test sigmal (dB) {dB) (dB) {dB)
Continuous 133.0 1329 0.1 +2.0
Tosiuve hall cycle 1354 135.1 .3 2.0
Negative hull cycle 135.4 135.1 -0.3 £2.0

7 Al

451-451f1 51nnthorn Read, Bongburmru Bangolud Bangkak, 1070C Thaland associates

Tol. 456G 2433 8331 Emait calibatior @si:hiphorn com ::cuzur:::n.a‘:
CerL No. ; ACL24072
dob No. : VC67AC0054

Puges  : Bofg

11. Overload indication

Measured value ( dB ) Devialed Acceplance
Pasilive Negalive Value Limits
one-halfcycle | one-half cycle (dB) (dB)
89.6 89.6 0.0 =15
12. Iligls level stability
SLM Display | SLM Displuy |  Deviated Acceplance
Frequency ol initial at final Value Limits
Weighting (dB} (dB) (dB) (dB)
A - weight 137.0 1370 0.0 +0.3

The reported uncertainty is based on a standard uncertuinty multiplicd by coverage factor & =2

or any value follawing calculali Tich of

viding a lavel ol tely 95 %

End of Calibratian Certificate e —
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| CARMATON I, CALIBRATION 0367
| Temperaiure meosurement lobotatory Cominuation of CertHicate of Cafibration Number CDT-012-67 Page 2 of 2 Pages
Coliratian services departmen!
| (2 caiBrpbondpeatatee ot
| Wen o waw lirandlee zom Bevili of Cabe [ Withoul Ad) C with
| CERTIFICATE OF CALIBRATION SalbrsionByrge:  20-40°C
| Functlon:
Certificate No,  : CDT-012-67 Pege 10f2 Pages Table 1: This equipment was connected with wel bulb probe Moded: HP3201.2 S/N: 17015112,
Dimenslon Diameter 3.3 mm, Length 170 mm,
MEASUREMENT ITEM +Heat Stress Monitar Callbration procedutre: | -
MANUFACTURER “Delta DHM The temperture ealibration wan 4cae by Emengraion Dupth Standard Reading LA Beachery, Errgs Uncertainty
MODEL/TYPE HO3Z2 In-Howse cotbronion methoa @i WAL 002 | {mm) el [ ) rel
SERIAL NUMBER fectsa T according to comparison méthar wHh siandard b
| S0l [empctitore naiator and siondaed | BU 20059 200 01 0.095
| 1D NUMBER :RYG_FS0230 : " l
temeeratunr probe, The lemopieturr Kol we B0 25.050 209 01 D16
| CONDITION AS-RECEIVED +Used item was based on 1550,
| CUSTOMER + ALS laboratory group [thailand) Co,, Ltd. B 30,044 i 0. Ll
104 Phatthanakan 40, Phatthanakan Rd,, Troceatilty 20 35087 349 01 0099
Khwacng Suan Luang, Khel Suan Luang, The o Lrement resdlls are liaceable to the £ 20034 39 0.1 0299
gangkak 10250 Thalland intemmucnal system of upis (SH through ;
Nalionol isbaute of Metrofugy Thalland (HIMT) Table 2: This equipment d o L. TP3276 2 S/N: 15028482,
Cemficote number T1-005t /3, Certtficate Dbimension: Diameter 3.3 mm. Length 205 mm.
RECEIVED DATE 05 Jan 2024 nemmber £R-0101-23 Imension: Diameter 3.3 mm. Lengt
| MEASUREMENT DATE <08 Jan 2024 - . |
ISSUE DATE :09an 2024 Reference Used During Callbration: | Immeryion Bepth Sandard Reading UUC Readieg Kot Uncertainty
| 1.Standord Tempermture Probe {mm} ro re ra rel
Mogel STS N0 ASDS, Sevof Mo (670200 S —
ENVIRONMENTAL CONDITIONS: oe ;““‘1 28 hicRz0%s | 110 20059 01 00 0039 |
. 2, Dightal Temprrature tndicator
t : .
:mhu:n condilion in the labaratory m;sar;"o:b . Aok DT 000 A M A Seral N 671405 110 25050 51 00 0.099
(Lol 23043 © 00531 Due date: 14 Sep 2024 10 30044 3 01 0.095 |
Relative Humidity 15501150 %RH 110 35,037 1 01 0099 |
Uncertalmry of Measurement: 110 20034 01 01 0058
The reported uncertointy of measurement is . e S m—
NOTED: The certlficate is valid enly Lo the item callbrated on date and place of calitration based on the slandard urcertointy muiphed by Table 3: This equi was connected with robe Model: TPA207,2 S/N: 15033222
o coverage factar k=2, Which Jor a narmo! Dimenslan: Diameter 14 mm. Length 1506 B 3 o d
gnmbution CoTHPORS B0 B oveISdr fmension: Biameter 14, mmekeng! ¥ |
. probabliy of opproximotely 95% The standard Sk —
v : uneertornty has beer determined in accordance mmession Degt randard Beading UE frahon o B
TABULATION OF RESULTS: g fm 7) i the GUM Costuston of mesrarement data Iospauien Beglh k b ¥ r StEAD
i i e} ra ra ra
The table an next page gve the measared values Guide ta the expression of uncertainty {mm) |
meosurement’ S T 2008 W01 0.0 0029
75 25,050 19 02 0093 1
R 30044 3 02 0.099
23 35038 347 03 0099
5 __aoom 36 04 007
UUC*: Unit Under Callbration
| Ramark: The reported uncertalnty of measurement is 0,16, based on standard uncertainty multiplied by a coverage
— factar k=2,21 providing a level of conlidence of approximately 95%.
Callbrated by: e e cigrakory X A ***End of Certifiate of Callbration®**
23 Mr, Sorawh Thachalad I -\‘}\\,,, . Parinya Bgoncharoen —_ -
. Miss ‘ntrapom Lertsomphol e T | Calibration Department Manager i 1
7 Miss Ruangrumpai Phoommit puikii it {
8 |
Tu. xC
THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTIGN HAS BEEN OBTAINED -
IN WAITING FROM THE LABORATORY |

-

1ECHNOLOGY PROMOTION ASSOCIATION (TTATLAND-JAPAN) =

NOLS 3 b AND-JAPAD ==

CORIORATE SERVICES i sTING sLrvices. WICHE |
4141 PATTANAKARN ROAD 01 18, SUANLUANG, SUA ANGROK 10250 &@ 4

T 02717-3000 20 F.AX 0-2719-9389 haE-Te-Tm TR

EALIBRAT N B { Cert. No.: 23E3924
) e | Page.: 2 of 2
Certificatc of Calibration  Serren e s 65 |
| ) Withoul adjustment { ) Aller adjusimant
r :  DC voltage Range: 2000 my
Equlpment : pii Meler e s B -
e i
W This cemificate may nol be reproduced other than In full Standard Yohie LUE" Reading Error Hnecrainty 1
anufacturer: Netuer Toledo |
except with the pnor wrillen epprova! of lhe head of | (mv) (mv) (mv) {xpv]
Model : SevenExce.lance Corparate Services 3 Caulpment Calloration and Testing Semvices | .200,0000 1999 0.1 68
Serlal No.: 8834291425 | _150 0000 1500 0.0 5
1D No.x RYG_END152 -100.0C00 -1000 0.0 63
Contition Ax-Received. Used Bom -50.0000 -50.0 00 61
Racelved Dale: 08 December 2023 0 0000 0.0 0.0 o8
Calibrallon Date: 4 Dorember 2023 50 0000 500 o] 61 |
100.0000 1000 oo 63 {
Refarance; 2312-0151DSC Submitted by:  ALS Laboratory Grous (Tnailznd) Co,Lid Rayang Branch sput 505 0o - .
Ambiient Temperature: | 23 1 2) °C ) 200.0000 199.9 o1 8 |
:vaks |
HETRBE HOTdI Cse s 10 % 616110 Moo 5 T.Maenam Khu A Piuakoacng
Rayong 21140, Thatlard {
The raporied uncerainly of measurement was based on a slandard uncerluinly multipiied by a coverage
= i ¢ o |
Procedure used:  Calinration were cenduclec us ng calibation procedure No CP-E17 according lo EURAMET cg-15 faclor k=2. prowiding a level of confidence of approximalely 85 % :
UUC*= Unit Under Calibration.
Conddtion of ihis resyli of calibaation |
LReterency slEndards nsuToms -o0o-
Instrument Model Serinl No. Cortificale No. Due Date

1) Mt Produzt Cz ibrato* £502A 2435802 EE-D041-22 26 Apr 2024 |
2 Thus rosull of cahbrabion was made on raquesied a: the po nl spe:had by cuslomrer
3 The cerificale  valid cniy to tho ftem 2 ibraled 00 date and plaze uf calibration
4 This Cattif.ca on 1s traceauie o the Interrational Sysiem of Unil ma ritained through -

“National s iule of Melrology Tha and (NIMT)

REVIENBY . ." £

o T
PEPROVED BY il

1= mom. paTe

Calibraled by :  Napacnanck Prasomsocs Appraved Signatory : v
Issue Date : 15 Decemba- 2023 [ IPhaince Pabpa sal

|~ Nuntawat Khamcha

| | Pangsagom Boznyaporr
Ao

1 0331106 01193422




I'E

ACTLAR 020N

T ey

TINOLOGY PROMOTION ASSOUIATION (FHATLAND-JAPAN,
CORPORAT) 1R TS 1 FQUIPAENT C8] IRSATION AND 19N TING ST RVICTS

CerLNo.:
Page.:

23CH1574
10f3

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No, :

ID No, :

Condlllon As-Recelvad:
Recelved Date :
Calibration Date :
Reference :

Submitted by

Amblent Temperature :
Relatlve Humidity =
Callbration Procedure :

Callbrated by :

Approved by :

( ) Saithip Meangmai

{ }%arakorn Lerngagtrakul
( 1§ Panpan Paipim

Issue Dale :

Ihe Uneertainties

5 e e atye

pH Meter

Metier Toledo
SevenExcclience
BB834291445
RYG_END152
Used ltem

08 December 2023
15 December 2023
2312-0151DSC-3

ALS Laboralory Group (Thailand) Co.LId. Rayong Branch
616{10 Moo 5, T.Maenam Khu, A.Piuakdaeng

Rayong 21140, Thailand

(25 = 2.5) °C

(50 = 15) %

In - house method

- CP-CH5 by direcl measuremenl wilh standard

vollage calibrator and direct measuremenl with

centified reference matenal (CRM)

- CP-CH8 by companson wilh slandard (hermometer

Warakorn Lerngaglrakul
B
0 0
| & —

Apzroved Sgnoalery

19 December 2023

¢ for u confidence probalility of apprasiniatels Y36

Caondition of this callbration resuit

1. Reference Stani

Instrumant
1) Documenl Process Calibralor
2} Red, Standard Thermometer

dard Instrumenl  : -

4982054

Serial No.
54030049 130RC116

Cert.No: 23CH1574
Page 2003
1D No. Cert, No, Due Date
23E2802 27 Aug 2024
110RC044 231908 26 July 2024

This cerlification s traceable lo Ihe Intemalional Syslem of Unil mantained through:-
- Technology Promotion Association (Thailand-Japan)

2. Cerlified Refere

Buffer Solution
pH 4.008
pH 6985
pH 9.997

nce Maleras

The measuremenl results are lraceable to S1 through CPA chem Ltd ,

ANSI-ASQ National Accreditalion Board, Accrediled No, AR-1835

Manufacturer
CPA chem
CPA chem
CPA chem

Lot No, Exp. date

913598 14 July 2025
931959 01 Ocl 2C24
940106 02 Nov 2024

3. This certificate is valid only lo Ihe ilem calibrated on date and place of calibralion

Calibralion_Resul

Its

mV Measurement

Perfarming curve by Fluke at pH (4,7,10)
Nominal Slandard Uncertainty of Coverage
Unit Under Value Voltage | Actual Reading Measurement factor
Calibration Input (smV) P
pH my mV pH
pH Meler 4.000 177.48 177.3 4,000 0.058 200
S/N.: B334291445 7.000 0.00 -0.1 7.000 0.058 200
10.000 -177 48 -177.5 10 000 0.058 200
i Zi
y=v4
21193852

Cert.No.: 23CH1574
Page.: Jof3
Calibration Resulls
Function : pH Measurement
Performing three buMers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Aclual pH | Actual mV Uncertalnty of | Coverage
Calibration Buffer Solution Reading Reading [pH factor
(mV) [£3) X
pH Electrode 4.008 4,013 184.1 0.0045 2,00
S/N * 3225368 6.986 6.998 a7 0.0084 2,00
9.897 10.002 -164.7 0.0088 2,11
Eunction : Temperalure Measurement
{*} Withoul adjustment
This equipment was connected wilh Temperature Prabe;
- Model InLab&Expert Pro-ISM
- Senal No, 3225368
Dimension of probe;
- Length 120 mm
- Diameter : 12 mm
- Immersion Depth : 100 mm
Calibratlon Standard uuc* Error Uncertainty of | Coverage
Point Temperalure ReadIng measurement factor
(°c) ("c) (°c) {°c) {£°c) k
25.0 25,003 243 -0.703 0.13 2.00

Remark : - UUC* = Unil Under Callbration

The reporied uncerainty of measuremenl was based on

a slandard uncerainly multiplied by a coverage

faclor k, providing a level of confidence of approximalely 95 %

-olo-

21183851

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIFPMENT CALIBRATION AND TESTING SERVICES

53474 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000 FAX 0-2719-9484

Cert.No.: 23TW168
Page.: 10f2

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No,

ID No. :
Received Date :
Test Date :
Reference :

Submitted by :

Laboralary Condition :

Test Pracedure :

Tested by :

Approved by :

{ )Malce Butkruca
() Sailhip Meangmai

{ ) Warakom Lerngaglrakul

Issue Date :

DO Meter

::(:u-ﬂsv Reviewey .. Y 5“""%7
156102796 CPROVED By LA ‘4" =
RYG_EN0O32 . ;nf;cnhs

21 July 2023 LG DATE T

24 July 2023

2307-0713D8C-1

ALS Laboralory Group {Thailand) Co.,Lld.

Rayong Branch

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

Temperalure (251 5)°C

Humidily (5020 %

In - house method : CP-CH9

by Comparison Technlque with Azide Madificalion Mathod

Walalak Sirithean

Approved Signalary

26 July 2023

1 0320211



Condition of this result of calibration

~

Relerence Slandard Instruments :

This i ion is la the

Cert.No.: 23TW168
Page.: 2 of 2

Syslem of Unit Lhrough the reference slandards

laboratory of Industrial Calil Center,Te ] (Thaitand-Japan).
Instruments Serial No, 1D No, Certlficale No. Due Date
1) Buretle - 130BU10 23CG1172 22 Mar 2025
2} Balance 1126143784 140RCOC4 22MMS50 20 Sep 2023
. Slandard Material :- )
Material Manufacturer Lot.No. Assay ®
Sodium Throsulfate pentahydrate Merck AM1763316 100,2%

Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 15E100464
Titration Method DO Mater
Standard Devlation
(Azide Modification Method) Reading
(mgiL) (mg/L) {mg/L)
8.18 B.17 0.0055

This reporl was cerified only for Ihe instrument we lested.|l 1s allowable lo use for sludy

Ihe system efficiency, The enviranmenlal impaci conlrol and presen! lo organizalion il may concerned
Inlend to use for advertising and reflerral purpose is prohibited. This reporl may not be reproduced
olher in [ull withoul writien approval of the laboralory

S

a 1172155

Equipment : DO Meler with Sensor 3LM125
Condilion As-Received :  Used Jlem of 2
Reference : 2307-0713DSC-2
Procedure Used :-
Calibration ware using in-house CP-0T01 to with
Industrial Plalinum it Thermomeler { \PRT }inlo Tt Balh.
The lemperature scale used was based on ITS-90,
Condition of this result of calibration
1. Reference standard instrument:-
instrument Sorial No. Cerl. No. Traceable Due Date
1) Digilal Thermomeler 2188080 2211285 TPA 21 Oct 2023
2. This cerlificale is valid only 1o the ilem calibrated on dale and place of cafibration.
9, This ceriificalion is raceable 1o the Inlemalional Syslem of Unit,
Remark : TPA : Technalogy Promation Association ( Thailand - Japan )
Result of Calibration :- (") Withoul Adjustmenl i
Functlon : Temperature measurement, "
This instrument was connected with _lemperature sensor, SIN.: 1228475367
Calil i i vucr Error sl Coverage
Paint Depth Temparature == Uncomaloly. Factor
(c) (mm ) (C) {"C) (£°C) k
20.00 100 20.011 19.91 -0.101 0.15 2.00

UYC* : Unit Under Calibration

The reported uncerlainly of measuremenl was based on a slandard uncerlainty multiphed by a
coverape faclor k, providing a level of confidence of approximalely 95 %.

-alo-

4

a 1159515

TECHNOLOGY PROMOTION ASSOCIATION (1 HAILARND-JAPAN) ﬁfg—_ﬁﬁa

CORPORATE =1 R IUES 3 1QUIFMENT CVLIBRATION AND

TIATTANAKARN RUAD ST IS 81

ING MRVICTS

Mz
caimanTiON 3380

ANED NG SUANLUSAG IS GOK 10790
NPAL DAL

Cerl. No.: 23LM125

Page.: 1 of 2
Certificate of Calibration
Equlpment : DO Meler wilh Sensor
Manufacturer : YSI
Model : 5000-115V £
Serial No. : 15E102796 . g
ID No, : RYG_EN0032

Submitted by :

Logation :

Received Order :
Calibraled Date :

Ambient Temperature :

Ralative Humidity :
AC Line Voltage :

Calibrated by :

Approved by @

ALS Laboralary Graup (Thaiiand) Co.,LId.
Rayong Branch

§16/10 Moo 5 T. Maenam Khu, A. Pluakdzeng,
Rayong 21140 Thailand

TPA On Site Calibralion Laboratory

25 July 2023
27 July 2023
(26£10)°C
(50£30)%
(220:22)V

Preecha Hiahib

t.f

hpproved Signatory

( ) Pornthippa Tameyakul

( ) Malee Bulkruea

() Suwat Imjai

Issue Dale :

31 July 2023

The Uncertainties are for a confidence probability of approximately Y5 %

A 0053616

Certificate of Calibration

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVIGES
53414 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL 0-2717-3000-29 FAX 0-2719-8484

.

HBC-TIEITIST02S.
CALIBRATION 000

Cert. No.: 24TM1663

Page: 10of3

Thanitall,
D=

01/05/26

Equipmentl : Low Temp. Incubator
REVIEW BY .
cen IPP750 APPROVED BY ...
Serial No. : V818,0084
NEXTC
1D No. : RYG_ENO154 PEXTCALDATE,:
Submitied by : ALS Laboralory Group (Thailand) Co.,LId. Rayong Branch
616/10 Moo 5, T.Maenam Khu,
A.Pluakdaeng,
Rayong 21140, Thailand
Location : BOD Room

Recelved Order :
Callbratlon Date :
Amblent Temperature :
Relatlve Humidlty :

AC Line Voltage :

Callbrated by :

Approved by :
( )Ponpan Paipim

() Suwit Imjai
(v ) Kunchit Promprat

Issua Date :

The Uncertalnties are for e

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

Krisda Males

o

Approved Signatory

07 November 2024

i 95%

probabiliity of

This certifizala may not be reproduced othar than in tull, except wiih the priar writien
Appraval of the head of Corporale Sevices 3 : Equipmant Calibration and Testing Senvices.




Equlpment ; Low Temp. Incubator Cert. No.: 24TM1663

Condlilon As-Recelved :  Used Item Page: 2af3
Referenca : 2411-00020C-1
Procedure Used :-

Calibration were using calibration pi CP-OT02 based on TLAS G-20 accerding 1o direct

measurement methad with Data isilion which wilh Te
The temperalure scale used was based on ITS-90,

Condillon of this result of callbration

1. Reference standard instrument:-

Detector ( RTD ).

Insirumant Seriai No., . Traceable
1) Dala Acquisilion MY44073381 24LM73 TPA 18 May 2025

2, This certificale is valid only (o the item calibrated on dale and place of calibration.
3, This certification is traceable to the Inlemalional System of Unil.

Remark : TPA : Technology Promotion Assacialion ( Thailand - Japan )
Result of Calibration :» (") Wilhout Adjustment
Function of ULIC* ¢ Temperature Source
Fresh alr setting : Close

Finlshed
25
53
221

Ref. Std.
ID No.:
IRTD-2/1
RTD-272
22-01RTD-03
ARTD-2/4
IRTD-2/5
RTD-26
23-01RTD-07

Probe Installation Details : Dimenslon of Chamber : L IRTO-28
A 2 e 9 (ret) | 23-01RTD-08
b= 10  em S 1.0 m
cs 10 on = 1.2 m

Posltion :

~fo | sfw|rfa

Capadly= 072 m?

Equipment : Low Temp. Incubalor Cert. No.: 24TM1663
Condlilon As-Recelved : Used ltem Page: 30f 3
Reference : 2411-00020C-1

Result of Callbratlon
Funcllon of UUC* ;

(*) Wilhoul Adjusiment
Temperalure Source

Fresh alr setting : Close
UUc* | uuct ™ Overall 4
Polnt | Setting 9 stabllity ion| Factor
t*cy Jccyl ey {2°C) (°C) {°C) k
20.0 200 | 20.0 0.026 0.26 0.53 2
T Measured {'c) L
Palnt Fosition
(°c) v | 2 | 3T a1 5 T & [ 7 | & Jawetr] (zc)
200 | 20.071 | 19.915 | 20.273 | 20.179 | 19.877 | 19.762 | 20.056 ] 20.026 | 20.033 0.30

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

Temperalure stabllity : One-half of lhe greatest i iffe of at any cne sensor,
T : The i i of al any sensors and the measured

temperature at Lhe reference localion which are observed at the same time or al as close an observalion time as

possible o ine the patiemn or within the chamber under sleady-stale conditions. |

Overall Varlatlon : The Difference of lhe i and minimum i
uuc* @ Unil Under Calibration

Nole : The reported uncenainly of measurement was included slability and excluded uniformily .

The reported unceriainty of measurement was based on a standard uncertainly multiplied by a coverage
faclor k, providing a level of confidence of approximalely 95 %.

-o0o-

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

Certificate of Calibration Cortorj2acear 11

Page.: 1 of 2

NBC-TISLTIRITEI
TEL 0-2717-3000-29 FAX 0-2719-94B4 CAUBRATION S0t3.

Equipment : Buretle g o
REVILW BY , 7- /t?f'
Capaclty : 50 mL
Serlal No. : - APFPROVED BY ’
ID. No. : RYG_EN0216
NEXT Cal DATL 24/09/25
Manufacturer : Witeg
Made in : Germany
Submitted by : ALS Laboratory Group (Thailand) Co..Ltd,

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

Amblent Temperature ; (20 + 25) °C
Relatlve Humidity : (50 = 10)%
Barometric Pressure : 756 mmHg

Callbration Procedure : ASTM ES542-01

Callbrated by : Sa-ngeunkam Wongsa

Approved by :

{V/) Snsuda Khamtha
{ )Ponpan Paipim
{ )} Unnopphol Harachai

Issua Date : 24 September 2024

The L i are for a of appi 85%

This carbilicate may not be reproduced other than in full_axespt with ine prior wnittan
Approval of the head ol Corparele Servizes 3 : Equipment Calibration nd Tesbng Services.

Cert.No.: 24CG3711
Recelved Date : 19 September 2024 Page.: 2 of 2
CondlUon As-Recelved : Used liem

Callbration Dale : 24 September 2024

Refarence : 2408-0756DSC-3

Equlpment : Burette

Conditlon of this result of callbration

1. Reference Slandard Instruments :

Instruments Model SerialNo.  ID.No. Certificate No, Traceabllity Due date
1) Balance XP205 B134206712 140RC007  24MM316 TPA 15 July 2025
2) Data Logger HL-20D 20683153  140EC012 23H2174 TPA 10 Oct 2024
3) Thermomeler - 1594592  140ECO10 241175 TPA 20 Feb 2025

This cerlification is traceable lo SI Unit
The certificate is valid only lo the ilem calibraled on dale and place of calibralion,
True value is converted to true volume al the slandard temperature of 20 ‘c

wom

Callbratlon_resull ;

Nominal capaclty Reading Uncertalnty k
(mL) (mL) (+mL}) Faclor
10 10,0259 0.0082 2.00
20 20.0214 0.0085 2.00
30 30.0006 0.0089 2.00
40 40.0003 0.0094 2.00
50 49.9988 0.011 2.00
3
Remark mL = cm

The reporied uncertainly of measurement was based on a standard uncertainly multiplied by a coverage
faclor k , providing a level of canfidence of approximalely 95 %.

-o0o-



€& DKSH

Hac1aA A Certificate of Calibration
ASCTITIE 1080
et
Equipment SPECTROPHOTOMETER Cerificale No.: C06230441
Model: DR8000 Issued Date: 19 September 2023
Serial No. {or ID.): 1627845 (RYG_END037) Job No.: WO0-00005382
Manufacturer: HACH Pege: 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.
Environment Condition: Temperature 238 °C 3 0.
Humidity 653  %RH + 14
Calibration Place: ALS Labaratory Group (Thailand) Co.,Lid. {Rayong Branch) (Wet Chemistry)
616/10 Moo 5 T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thailand.
Cellbration By: Mr.Natiapal Rungrueang
Callbretion Date: 18 Seplember 2023
The Method used: In houss method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 367-04
Traceabllity: This Is le to the CRM by National Insliute of Standards and
Technology {NIST) through Slama Scientific Limiled.
The standard for Wavelength Certificate No. 111583 and 111584
The standard for Pholometric Certificale No. 8114984 and 111588
The standard for Stray light Certificate No. 111586 and 111585
The standard for Speciral resolution Certificale No. 111587
Q"‘Iﬂ‘g R 2}3& S g
(Mr. Nattapat Rungrueang) {Mr. Nitinun Srihawan)

Person in charge

This curtificale b mtued he wnis of massursmand accondng o fe iamatons System of Uints (81 &

rutional

Autharized slgnalory

The measurement uncerisinty Flaiad is the expanded unceriainiy which Ls abtaked hiom the standard uncertainty mutinked by the cavermge tactor (k=2) to
provide a level of confidernce of aprroximately B5%. Il in detarminad in accardance with the Guide 1o Expression ol Uncartainly i Messuremert (GUM).
Theas rasults may be aifected by deviations from specified condlions Tha resuts reisls anly Lo (ha ilsms Lestsd, calbmied or sampled. Tha repon shall not be

reqrocuasd axcepl In ful witrout approvel of DKSH Technology Limitsd,
b Aotz e 49
DKEH Tochmangy Limsed
2503 purutrlm Uty comTs T rrsTrGn T 10260
Banghak 1020

3533 Sumhumvit Riaer, Bangchak, Pheitmrong
3 7000 Emel

Delivering Growlh - in Asia and Beyond.

CAL-FM-COB-15° 12 Sep 2022

€= DKSH

Certificate Mo.: COB230441 Puge 2 of 3
Calibration Resuits:
Without Adjustment
Wavslength Accurecy (nm), The speciral bandwidth of Std al2 nm and UUC el 2 nm
Standard Wavelength Unit Under Callbration Comsction Uncertainty
418.61 4183 0.31 0.13
536.66 536.6 0.06 0.13
637.98 638.3 -0.32 0.13
748 48 7487 -0.22 0.13
807.03 807.4 -0.37 0.13
Photomatric Accuracy (Absorbance)
Wavelangth Standard absorbance UnH Under Cafibration Coraction Uncertainty
0.0000 0,000 0.0000 - 0,0045
0.2830 0,288 0.0040 0.0045
420 nm
0.5168 0,519 -0.0022 0.0045
1.0298 1.029 0,0008 0.0045
0.0000 0.000 0.0000 0.0045
0.2867 0.283 0.0037 0.0045
440 nm
05073 0,509 -0.0017 0.0045
1.0083 1.007 0.0013 0.0045
0.0000 0.000 ©.0000 0.0045
0.2516 0250 0.0018 0.0045
465 nm
0.4595 0.462 -0.0025 0.0045
0.9334 0.833 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
0.9468 0.946 0.0008 0.0045
0.0000 0.000 0.0000 0.0045
0.2584 0.259 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
0.2578 0.257 0.0009 0.0045
635 nm
0.4671 0.487 0.0001 0.0045
0.9720 0,971 0.0010 0,0045
Buseioy rau TaD ¢t
DBH Tachnology

CAL-F#-C06:16: 12 Sep 2022

&= DKSH

&= DKSH

umsrasaLdnImEiEY Tedawnany

Centlficate No.: C06230¢41 Page 3of 3 )
weflus; WO-00005282
Callbration Resutts: wilanSasfin: SPECTROPHOTOMETER 5iL; DR600D wnuratrias: 1627845
Without Adjustment == =
MSI9FEY (1) n3IeAAY (F9)
Photomefric Acouracy (Absorbance) 18 Sep 2023 sumMsnsaga 18 Sep 2023 wuwmg
Standard Untt Under C: Correctl Uncertal - T
= s = szl Und | ludng unft | LunR
0.0000 0,000 0,0000 0.0080
235nm Ganeral
0.7355 0.737 -0.0015 0.0080 =
= [m] 1. AnuAuysniata = O
0.0000 0.000 0.0000 0,0080 T
257 nm o 2. swe=e ( wealditadt, muluuaniado) = m]
857 . X . = :
peT L Lo h080 o] [m] 3, & fla— 10n 1A%2 (On-Off Swicth) = [l
0.0000 0,000 0.0000 0.0080
3130m 2 o 4, unn (Keypad) = =)
0.2 . 0. X =
oo 2% 20098 £.0080 ] [m] 5. wuwo (Display, Screen Contrast) =] [m]
0.0000 0.000 0,0000 0,0080
350 nm ) i
63 0.837 0004 40080, o o 6. useiulevh (Battery Backup) >= 2.5 VDG fm] [}
Stray light * o o 7. & YuunAfy Cartrol) o @]

Standard: cul-oft UUC: Wavelength (nm) UUC: Transmisslon (%T) Absorbance { A) = =] 8. AMIINEN (Wavelenglh Check) @ =] .
260.62 +-0.11nm 260.6 13 1.886 = | 9. wwmeinllauso (UV < 3,000 hour) = o 9.2 Hours
381,44 +-0,11nm 3914 1.3 1,886 a m] 10, wrerulauss (Vislble < 5,000 hour) = O 744.5 Hours

= m] 11, govieuatudnotie (Carousel Module) = [m]
Spoctrsl Resolution * pH Meter and Conductivily Mater
Nominal Concentration 0.02 % viv Peak Trough Ratlo SBW O O 12, Bifin'nse ( Electrode and Connection Cable } ] o

Standard Wavelangth { nm ) 268 66 266.63 138 2,00 [m] (] 13, ssiudrsazauiu Electrode (Leval KCI ) [m] O

UUC: Wavelangth (nm) 268.2 266.1 o jm]} 14.  dfafudaiu Electrode {Dusl Protection Hood) o a

Sid Absorbance { A} 0.4566 0.2780 jm] o 15, anfudifaTnee (Stand) D [a]

Absorbanca { A) 0.413 0,300 Turiimoler

Jio) o 16, Arnufsgn (No Sample) o O
* Calibration Marked " Not TiS| Accrediled * in this Cerlificate have been included for completeness. =] o o AN DR (oo 25 B 0) =] ]
Automstic trator
O 0 18, #nw Plston Buretles [m] [m]
The End of Certlficate S
[ ] a 18, Function Rinsing and Dosing [m] o
[m] () 20, suuvaRwisiasgUnaniysEnou [m] [m]
weabonuni: *656.1nm=656.1nm
"486.0nm=485.5nm
Mr.Natlapat Rungrusang
Service Engineer
et sy el £ ‘hin dunmtary rmTuled ¢vhe
'DKSH Technaogy | DKBH Taonaogy
MULAAT LANANT e lYUd R 1 2533 g in reraneen twmmclrud g ymnoum 10280
Sudumat Banghot 107 253 Sty Romd, Bangoreh. Preusfanceg, Pars 102501
. Prona’ <668 000 Emad

Delivering Growth - in Asia and Beyond

CAL-FM-C06-15° 12 Sep 2022

Delivering Growth - In Asia and Beyond
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Sartorius (Thalland) Co., Ltd.

Sattorius (Thailand) Co. Ltd. SARTORILS T 3 Ak o e e T SARTORILS

Certifieat

] il » -
of Calibration
Model Number : ~ MSE224S-100-DU Certificate No, : 24BCI0059
Descriplion : Analytical Balance ! ¢ Frday Februay23, 2024
Model Number: _MSE2245-100-DU Certificate No. : - 4 = ssued Dete Friday. February 23, 2024
N X m— Foaund Ba ki T o5l Serial Number: 0026207038 No.: 229196
iptian : i sued Date v = E—
lescripbon nalytical Balance ¥ = p s IDNo, : RYG ENODO2
Serial Number: 0026207038 o : 1 —
—— — e : Sarorius Page No : 2of2
1D No. : RYG_EN0002 . . : SIS
Manufacturer:  /Siibicts Page No. - Vi Calibration Results : Without Adjustment
Customer Name : ALS Laboralory Group (Thalland) Co.,Ltd. (Rayong Branch) Repeatability Eccentricity (Off-center loading error)
S16/10 Moo 5 T.Maenam Khu, A Pluak 21140, Thailand. o "
X paced e thw presserie
wrea. -
Calibrated Place : ALS Laboratory Group (Thalland) Co.. Ltd.(Balance Room) Expross sepvoduciviRy quantiatively. RS o A7,
£16/10 Moo 5 T.Maenam Khu, A.Pluakdaerg, Rayonp.21140, Thailand. [Nominal Value : (Low Load) 20.0000 | 199.9999 Nominal value : 100 g
Calibraled By :  Mr.Chonchai Inthana - 20 g 20.0000 200.0000 0.0004 g
pueias 20.0001 200. 0000
Calibration Date : Thursday, February 22, 2024 Procedure No. : This calibration was conducted Tolerance
0.0001 g 20,0000 199.9999 Difference
MM_._%LW—M_W 20.0001 | 200.0000 EXE
14:2019 T
Based on UKAS [Nominal Valus : (High Load) 19.9999 200.0000 2 | -0.000%
Matrological data : Ambjents Conditions: 20 ¢ 200000, {72009000; ] mP-0e0L
Capacity: __220 g Readsblity: Q0001 g T ) 242°C _ & ___50°C Tolerance FAROON.. 11905995 3 4 | 0.0000
S Humidity : S7.0%RH _ + _10.0%RH 00001 g L AR TR T & A1 =0:00m
Reasons for calibration Pressure B el — Jw M 8 l -
Dt JoT sl o i et Eaulpment Condiion: 6wt Opera 1 Far Standard Devistion 0.00007 0.00005
= Lineari
Measurement Method UKAS Publication Ref :Lab 14 ,",E,,,.,,,:y Descibe:
The stated is th i ho . -
coverage facior (=2} to provide a level of f 95%. Nis it the Guide to Tolerance 00002 g
Expr of i M), The ealibention certficate documents the tracesbilly 1o Nabonal Stancards, which
Vool o Be System of Units (5. Repert of Tolecance came form kst of Nominal Vatue Conventional Mass Value Displayed Value ‘ Devigtion Uncertainty
Sanorius Metrologica' Speciicatons. . 9] ! (@ . @ )] @
i ' 0.01 0.0100 0.0100 0.0000 0.00038 |
Traceability: [ 0.05 0. 0500 0.0500 00060 0.00018
0.1 0.1000 0.1000 T §.0000 0.00018
9.5 0.5000 0.5000 0.0000 9.00018
=0T —_1.0000 1.0000 0.0000 E 0%
5 5.0000 5.0000 | 0.0000 G,
10 [ 10.0000 10,0000 5.0000 .01
L 20 20.0000 | 20.0000 0.0000 0.
50 5D.00060 45,9993 -0.000%
This caftificate relate and apply ths equipmant only. s f 150 130-5003 Tooohts —
This centifieate may not be reproduced olher than in full axcept with Qs [ 200 200.0 199. E =
the prior wittan approval of the Verificallon Operation Division = . T S/ARTORULS il LA LD I o-0003
Sartotius (Thalland) Co., Lid, A ﬁ End of Report.
—y &
SOP FM 33 08 February 2022 W.chonchal inihana(Technleal Manaser) | ' o SOP FM 33 03 February 2022

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3; EQUIPMENT CALIBRATICN AND TESTING SERVICES
53474 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL 0-2717-3000-29 FAX 0-2719-9484

Equipment : Hot Air Oven Cerl. No.: 24TM634
Condition As-Received :  Used ltem Page: 20f 3
Reference : 2403-05630C-3
Procedure Used :-
cenificate Of calibratiOn Cert. No.: 24TM634 Callibration were using calibration procedure CP-OT02 according o direct measurement
Page: 10of3 method with Data Acquisition which connecled with Reslstance Temperature Detector ( RTD ) and

Themmocouple Type T.
The temperature scale used was based on ITS-90.

i % of this result of & tion
Equipment : Hot Alr Oven . 7— f
S REVIEWBY AM/fa ’ 1. Reference slandard instrument:-
Manufacturar : Memmert Instrument Serial No. Cert. No. Traceable Due Date
W 1) Dala Acquisltion MYS7013711  23LM115 TPA 11 Jul 2024
Model : UF 110 APPROVED BY.. 5 SR e 2. This certificate is valid onty to the item calibrated on dale and place of calibration.
3. This certification is traceable to the Inlemational System of Unit,
Serial No. : B423.0853 21/03/25 Remark : ‘TFA : Technology Promotion Associalion { Thalland - Japan )
NEXTCAT DATE Result of Calibration - (*} Without Adjustment
ID No. - RYG_EN0213 Function of UUC* : Temperature Source
Fresh air setling : Close Environment during calibration
Submittad by : ALS Laboratory Group (Thailand) Co,Ltd (Rayong Branch Beginning | Finished
616/10 Moo 5 T. Maenam Khu, 2 27
A Pluakdaeng ;: 59 53
Rayong 21140 Thaitand [AC Supply (Vo) 226 2
Location : Oven Room Ret. Std. ID No.: @
H Calibration Poini
Received Ordar : 21 March 2024
Calibratlon Date : 21 - 22 March 2024 Position:| (180)°C (104)°C
Amblent Temperature : (26£10)°C
Relative Humidily : (50£30)% 1 18-18TC-01 | 18-18RTD-01
—————— 2 18-18TC-02 | 18-18RTD-02
Calibrated by : Man Pattanapongpaibaon 3 18-18TC-03 | 18-18BRTD-03
4 18-18TC-04 | 18-18RTD-04
2 Q,md Probe Installation Details: DI af Cl 2 18-18TC05 1 16-18RTD-05
Approved by : - - 5, 6 18-18TC-06_| 23-18RTD-06
- as 50 cm = 0.40 m
Appraved Signatory b= 50 cm - 0.56 - o7 18-18TC-07 | 18-1BRTD-07
() Pornthippa Tameyakul N _ : 8 18-18TC-08 | 22-18RTD-08
X c= 50 «om H= 0.48 m
. Jumoopeil Hacschel oz ot = 9 (ref) | 18-18TC-09 | 1818RTD-09
/) Suwil Imjai pacity :
Issue Date © 23 March 2024

The Uncertalnties are for a confldence probability of epproximatsly 95%

This cerlficate may not ba reproduced othor than in fuli, except wilh Ihe prior written
Approval of the head of Corporale Services 3 : Equipment Calibration and Testing Services.




temperature at the reference location which are observed at the same tme or at as close an observation time as
possible to ine the patlemn or within the chamber under steady-stale conditicns,
Overall Variation : The Difference of the maximum and minimum throughout i
Uuc* : Unit Under Callbration

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

The reparied uncertainty of measurement was based on a standard uncertalnty multiplied by a coverage
faclor &, providing a level of confidence of appreximalely 95 %.

~alo-

Equipment : Hot Air Oven Cert. No.: 24TM634
Condition As-Received : Used Item : 30f3
Reference : 2403-05630C-3
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air satting : Close
Calibratien| UUC* uuct Temp T Overall
Point Setting | Reading stabillty i i Factor
(cl (°cyf(ch {x°C] {°c) (°C)
104.0 1040 104.0 0.065 0.52 0.90
180.0 1800 180.0 0.20 1.2 20
CGalibration Measured Tomporature ( *C ) 3
Point Position
{*C} 1 2 3 4 5 [ 7 8 9 {ref.) {£*C )
104.0 104.168 | 103.506 | 103.698 103,712 103.772 103,730 104.289] 103.805| 103.798 0.42
180.0 180,701 179,232 179,935 179,999 180.127 | 180,138 180.895] 179.313| 180.211 1.1
Average~ : The average of 30 values in each position
Temperature stability : One-half of the greatest [ i of at any one sensar.
Temp: i ity : The i of at any sensors and the measured

TEGHNOLOGY PROMOTION ASSQCIATION (THAILAND-JAPAN)

CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN RDAD S0I 16, SUANLUANG, SUANLUIANG BANGKOK 10250
TEL.0-2717-3000-29 FAX 0-2719-9484

=y

MBC. TR TRAIST
EALIRATICN G5

Cort. No.: 24TME3S

Certificate of Calibration

Page: 10of3
Equipment : Water Balh 7- 1 /L/
q REVIEW BY ... éa/(/fa Scarens
Manufacturer : Memmert ;
Model : WNB22 APPROVED HY I o
Serial No. : L513.0648 21/09/25
NEXT CALDATE  ciriaier antinemece
ID No. : RYG_EN0061
Submitted by : ALS Laboralory Group (Thailand) Co,Ltd_ {Rayong Branch)
616/10 Moo 5. T. Maenam Khu,
A. Pluakdaeng,
Rayong 21140, Thailand
Location : Wet Chemistry Lab

21 March 2024
21 March 2024
(26£10)°C
(50£30)%

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

Calibrated by : Man Pattanapongpaiboon

Sl

Approved Signaltory

Approved by :

{ ) Pomthippa Tameyakul
{ ) Unnopphot Harachai
(VA Suwit Imjal

Issue Date : 23 March 2024

The L are fora prabability of app 85%

This certiflcate may nol be reproduced other than in tull, except with the prior writtan
Approval of the head of Cerparale Services 3 : Equipment Calibration and Tesling Sarvices,

Water Bath
Used Item
2403-05630C-4

Cerl. No.: 24TM635
Page: 20f3

Equipment :
Condition As-Receved :
Reference :
Procedure Used :-

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

The temperaturs scale used was based on ITS-90.

Con n of his result of calibration

1. Reference standaed instrument:-
Instrument Serial No,  Cort.No.  Traceable  Due Date
1 ) Data Acquisition MY57013711  23LM115 TPA 11 Jul 2024

2, This certificale is valid anly to the item calibrated on date and ptace of calibration,
3. This certificalion is traceable to the Internalional System of Unit.

Remark : TPA : Technology Promotion Association { Thailand - Japan )
Result of Calibration :- {*) Without Adjustment
Function of UUC*: Temperature Source
Heat transfar medium used :  Water

Environmental AC Voltage Supply
[*Ci1 { %RH ) { Volt }
Beginning of 25 55 222
Finished of Calibration 25 57 223
Ref. 5td.
Position : D Now:
1 4B03983-001
1 S(ref) 2 2 4B03988-002
4 X 3 3 4803988-003
- —— e 4 4803988-004
Seet.) 4B03988-005

Front

Equipment : Water Bath Cerl, No.: 24TM635
Condition As-Received : Used Item Page: 30f3
Reference : 2403-05630C4

Result of Calibration -  (*) Without Adjustment

Funclian of UUC* : Temperature Source

Calibration uuc uuc* Average* Standard Reading{ "C i

point Setting Reading Position

(°c) (c) (*C) 1 | 2z | 3 | a4 [ stety]| i2c)

85.0 5.0 85.0 84428 | B4.424 | B4.489 | B4.507 | 84.477 0.18
Calibration & F, = Covarage

point Uniformity | Stabilily Factor

(°c) (°c) (£°C) k

85.0 0.19 0.1 F]

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

Uniformity : The maximum d of al any sensors and the measured temperature
at the reference location which are cbserved at the same time or at as close an cbservation Bme a5 possible
the ire pattern ar within the chamber under steady-state conditions.
One-half of the greatest i i of at any one probe.

: Unit Under Callbration

Note : The reported uncertainty of measurement was included slability and excluded unifarmity.

The reperted uncertainty of measurement was based on a standard uncertalnty multiplied by a
coverage factor k, providing a level of confidence of approximalely 95 %.

~000-




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX0-2719-9484

Cort, No.: 24Th632

Certificate of Calibration

Page: 10f3
Equipment : HotAir Oven [ oo mm‘_a/f.
Manufacturer : Memmert ; ;
Model : UFE 500 APPROVED BY. =
Sarial No. : G511.1572
NEXT CAL DATE 21/09/25
ID No. : RYG_EN0010
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
616/10 Moo 5 T. Maenam Khu,
A. Pluakdaeng,
Rayong 21140 Thalland
Lecation : QGven Room

Recelved Order :
Calibration Date :
Ambient Temparature :
Relative Humidity :

21 March 2024
21 March 2024
(26+10)°C
(50£30)%

Calibrated by = Man Pattanapongpaiboon

Sl

Approved Slgnatory

Approved by :

( ) Pomthippa Tameyakul
() Unnopphol Harachai

) Suwit Imjai
Issue Date : 22 March 2024
The Uncerlalnties are for 8 ity of 95%

‘This centificate may nol be reproduced ather than in full, excepl with the prior written
Appraval of Lhe head of Corporate Services 3 : Equipment Calibralion and Tesling Sarvices.

Equipment : Hot Air Oven Cert. No.: 24TM632
Condition As-Received :  Used Item Page: 20f3
Referance : 2403-05830C-1
Procedure Used :-

Calibration were using calibration CP-0OT02 according to direct measurement
method with Data ition which with i T Detector ( RTD ) and

Thermocouple Type T.

The temperature scale used was based on 1TS-90,
Condition of this resull of calibrati
1. Reference standard instrumen

Instrument Serial No. Cert. No. Due Dato
1) Data Acquisition MY57013711 23LM115 TPA 11 Jul 2024

2, This cerlificale is valid only to the item calibrated on date and place of calibration,
3. This cerlification is raceable lo the International System of UniL
Remark : TPA : Technology Promotion Association ( Thalland - Japan )

Result of Calibration :- (*) Without Adjustment
Funciion of UUC* : Temperature Source
Fresh air setling : Close Environment during calibration

Beginning Flnished

27 27

57 59

AC Supply ( Volt ) 222 224

Ref. Std. 1D No.: @

H Calibration Point

Position:| (180)°C (104)°C

1 18-18TC-01 | 18-1BRTD-01
-— 2 18-18TC-02 | 18-18RTD-02
3 18-18TC-03 | 18-18RTD-03
4 18-18TC-04 | 18-1BRTD-04
Probe Installation Details : Di ion of C : 5 18-18TC-05 | 1B-18RTD-05
aT 50 em ) S 6 18-18TC-06_| 23-18RTD-06
bs 50 am - 056  m H 18-18TC07 | 18-18RTD-07
c= 50 em = 048 m ] 1B-18TC-08_| 22-18RTD-08
Capacily = 0.11 m 9 (ref.} 18-18TC-09 | 18-18RTD-09

Hot Air Oven

Used Item
2403-05630C-1

(*) Wilhout Adjustment

Equipment :

Condilion As-Received :
Reference :

Resull of Calibration :-

Cerl. No.: 24TM632
Page: 3of 3

Function of UUC" : Temperature Source
Fresh air selting @ Clase
Calibration| UUC | uvuc T T Overall 0
Point Setting | Reading stabillty uniformity Varlation| Factor
(c) (*cr| i°c) (£°C) (°Ccy (°C}) K
104.0 1040 | 1040 0.051 0.59 0.62 2
180.0 180.0 | 180.0 0.15 1.3 1.7 2
Calibration Measured Temperature | *C | .
Paint Paosition
(*C) ] 4 3 5 T 5 9fret} | (1°C)
104.0 103.921] 103.786] 103.757 | 103.756 | 103,950 103,817 104.213] 103.672] 103.673 0.42
180.0 179.614] 179.270] 179.145] 179.560 | 160.001| 180.423| 180.253 | 180.628| 179.428 1.1

Average* : The average of 30 values In each position

Temperalure stabillty : One-half of the greatest maximum difference of measured lemperature at any one sensor.
T ity : The s i of at any sensors and the measured
temperature at the reference location which ere observed at the same time or at as close an observation time as
possible to ine the pattem or within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum i
UUC* : Unit Under Callbration

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

The reported uncertainty of measuremsnt was based on a standard uncertainty multiplied by a coverage
faclor k, providing a fevel of confidence of approximately 95 %.

~o0o-
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© 2024 by Agllant Technologles Aglient CrossLab Compliance Sarvicos

Certificate of System Qualification
GC-0Q

System D 2024_ALS_GCi11_CN2303A021_OQHW
Organizalion Name ALS Laboratory Group (Thaiand) Ca.. Lid

Orgamzation Lucalion 104 Soi 40 Fhalihanakan Rd,Khwang Suan L

Dale May 10, 2024 10 07 52 AM

£QP Name AgieniRecummiendec APPROVED &Y

EQF Rewision @Co253 ot i i
Overull Quuificaion Stalus Pass nest il pare f
"C0S L ngm Toricanan 00

Logon Suengutiier Tarak

Overall CD5 Logon Varification - GC Tesl Stalus

Pass
Syt inspegtion ams Basis Saliy and Overahor

Nam: 8890

Setpoint Status: Pass

Overall Syslom Inspaction and Basic Safety and Operatlan Test Stalus

Pass
Name L8320
Back S5L
Salpoint Stalus: Pass
Pressure 250 P
Pressure Chango 41 ps 15 Pt
Agient Recammended »= 20 md % 05
Cate: May 1€ 2024 1007 52 &1
Sysiem 10 2024_A.5_GCE11_CN23038027_00

Page 1423
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©2024 by Agllen! Technologiee

Overall Inlet Pressure Decay Test Status
Pasa

Agllant Crosstab Complianca Sarvices.

Inlet Pressure Accuracy

Name: 8880
Back SSL
Setpolnt Stalus: ‘Pase.
Selpolnt Actual
Inle( Pressure: ~ '25.0 psi 2485 psi
" Accuracy:
Aghon: Recommenges: <

Cverall Inlet Pressure Accuracy Test Status
Pass

Inlot Pragsure Dacay

Name: 8020

Front ssL
Setpolnt Status: Pass
Pressure; 25,0 psl
Pressure Change: 00
Agllent Recommended: = 20

‘Owerall Infet Pressure Dacay Test Status

“psi 15 minutes

ad < 05 ¢

©2024 by Agllent Tachnologlos Aghent Crosslab Compliance Services
Setpolnt Status: Pass

Sepalnt :
Intet Pressure: 260 psl 12486 psl
Acturacy: 01 psl
Agllent Recommendd: - 12
Overall Inlet Pressure Accuracy Test Status
Pass
Detoctor Flow Accuracy
Narme: '8890

Back FID

Salpolnt Slatus: \Pass
Flow Type: \Fuel '
Salpoint: .0 mLimin Measurad Flow: i208 s mlimin
Accuracy: (1] ;ml/min
Agllent Recommendad: e 100 % satpoinl (130 mimin )
Limi & percentage of setpaint or 06 miminute. whichaver is largest
Satpolnt Status: lPage
Flow Type: {Oldizar :
Setpoint: 4000 mLimin Maasured Flow: 1392  mUmin
Accuracy: {mimin
Aglient Recommended: re= X setpoint ( [Eu.u imimin )

Pass LimitIs parcentage af selpoint or 0,5 myminute, whichever Is largest.
Inlet Pressure Accuracy Setpolnt Status: Pass
Rames b Flow Type: Makeup ]
Frord o Selpotnl: 20 ‘mLimin Measured Fiow: 254 tmumin
Accuracy: 0.1 ImL/min
Agllent Recommanded: < 100 % setpaint (128 ‘mimin )
Limil ks percentage of setpoint or 0.5 mifminule, whichever Is largest,
Date: May 10, 2024 10:07:52 AM Date: May 10, 2024 1007:52 AM
Systam ID: 2024_ALS_GC#11_CN2303A021_0Q System ID: 2024_ALS_GC#11_CN2J03AD21_0Q
Pagu2/23 Paged/23
©2024 by Agllant Technologles Aglient Crosslat Compliante Services ©2024 by Agllem Tachnologles Agient Crosslab Compliance Servicas
Setpolnt Status: Pass
Ovarall Detecior Flow Accuracy Tost Status oI . -
Zone: :Oven .
Pess H '
Setpoin/Actual
Temperaiura: 12300 ‘2208 ¥
Detactor Flaw Accuracy i
Accuracy: 0.1 i
Name: 8820 Agiler) Recommended: s 10 *% selpaint in K )
Fromt FID < 10 % setpaint i1 K Ty
Sotpolnt Status: Pass Setpolnt Status: 'Pass
Zong: \Oven
Flow Type: Fuel
. Setpolnl/Actual
Selpoink: .30.0 ‘mUimin Measured Flow: jo02 ) mLimin y
. Tamperalure: 1000 1000 ¢
(. Ascuracy: 102 jmbmin {
- + (o - . Accuracy: i
Agilen! Recommended: o= 00 1% setpotnt (20 (mlimin ) ]
» Aglienl Recommendext: = +% setpoint ln K )
Limt s percentage of salpoint or 0.5 mifminute, whichever is largest. .
@ 1% selpoint in K )
Selpolnl Status: 'Pass . Overall GC Oven Tamperature Accuracy Test Status
Flow Type: +Oxidizer Pass
Setpoinl: 4000 miJmin Measured Flow: 394 m/min
GC Oven Tamperatura Stabllity
Accurecy: :60 ;mLimin
Agiten| Recommended: <= 100 1% setpolnt { 1400 ombmin ) Name: 8850
Uimil Is percenlage of setpoin or 0.5 miminuts, whichever Is largesL
Setpolt Status: Pass
: Selpaint/Averags
Setpoint Status: *Pass : .
Temperature: 1000  96.96333 ;°C
B Flaw Type: ‘Makeup
( - e y s ( Stablllty: 0.1
_  Selpoint: 250 mLmin Measured Flow: 1254 mLimin - n =
) Agilent Recommendad: = 05
Accuracy: 104 {mLJmm
Agilent Recommended: = 100 14 setpoin (i2zs " lmimn ) Overall GG Oven Temperature Stablllty Test Status
Limit s percantage of selpolnt or 0.5 mifminute, whichaver Ls largest Pass .
©verall Dotector Flow Accuracy Test Status Scouting Run
Pass
Tesled Comblnation Back ssL 1 Back FID
Injection Tawer
GC Oven Tamperalwre Accuracy
Name: 7603A
Name: 8850
Date: My 10, 20 10,0752 AM Date: Moy 10, 2024 10:07:52 AM
‘System ID: 2024_ALS_GCA11_CN2303A021_0Q Syatem ID; 2024_ALS_GC#11_CN2303A021_0Q

Paged /23
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©2026 by Agltant Tochnologles Aglient Crosalab Compliarcs Swrvices ©2024 by Agllant Technologles Agllem GroasLab Compllanca Services
Setpoint Status; iCompletad ; Tested Combinalion1 Back ssL / Back FID
Injectian Voluma on Column; 10 L Injection Tower
Neme: 8890
Overall Seouting Run Status . o8
Completad ' Sotpolnt Status: Pass =
Signal (o Nolse: 2
Nolse and Ortft Agllent Racommendad: >= ‘300000 :
Tested Combinationt Back ssL 1 Back FID Overall Signal to Notse Test Status
Name: [LED Pass
Selpoint Status: Pass
, Scouting Run
Base Signal: 25.0 ipA C
d C e
JRp— - Testad Combination2 Fromt ssL 1 Fronl D
A SAHI Injection Tower
o : oor Name: 76934
Aghent Recommended: e 040 <= 250 SEpRE S o
Stalus: Pass Pass b
' Injection Volume on Cokmn: Ja b
Overal Run s
Ovarall Noise and Drift Test Status serel Scouting Run Statug .
Compleled
Pass H
" Nolsc and Drift
Injection Precision
Testad Combinalion2 t ssL 1 Front Fil
Tasled Combhation Back ssL 1 Back FID M il B
- Nems: sag0
Name: 17683A ( s
Satpolnt Status: Poss Setpoint Status: Pass
Injection Volume on Column: 1.0 JuL Buse Signal: 130 pA
Area RSD: foan ~ Tw Retention Time RSD: (008 i% ASTM Noise Drift
‘AgHent Recommendad: o= 300 = 100 pA
005
Overall Injection Preclslon Test Status Aglent Roeormandas: Y oo " e i
Pass Status: Pess ] T iPass
Signal to Noiss
Onte: May 10, 2024 10:07:52 AM Date: Ry 10, 200€ 120752 AM
Systam |D: 2024_ALS_BCA11_CN2303A0Z1_0Q Gystam ID: 2024_ALS_GCH11_CN2303A021_0Q
Pape8/23 Page7/23
© 2024 by Agllent Technotagles. Agiknt CrossLab Complance Sarvices © 2024 by Aglisnt Technoloples Agltent Crosslab Cowpliance Servicos
Overall Nolse and Drift Teat Status Instrument Details
Pass . Purpose
This ssction describes the as found system configuration.
Injeciion Precision Datalls
Tested Gomblnalion2 Front ssL ! Front FID System
Name: ‘76834 Systom ID 2024_ALS_GC#11_CN2303A021_OQHW
Setpolnt Status: \Pass Manufacturar Aglien! Tachnologies
Name 8390
Infection Voluma on Golumn: 10 " am
: Flow Dete Input Manus] Data
Area RSD: @45 1%  Retonflon Time RSD: loza i
[ Temparature Data Input Manual Dta or Olher Data Loggin
Agllent Recommended: = a0 o 25 perature Data Inpy n ala Logging
{. Tesled Combinatian
Overall Injection Procision Test Status Injection Technique Injection Tower
Pess Sampler Identier Sampler 2
tnlet Back
Signal to Nolse
Detoctor Back
Tested Combinallon2 Front ssL 1 Fronl FiD LTM Included? No
Injection Tower Testad Combination2
Name: 8850 Injection Technlque Injection Tower
Sotpolnt States: s | Sampler [dentifier Sampler 1
Signal lo Noise: {1655368 Inlal Front
Agliant Recommendsd: > 300000 Detector Front
LTM Inchudsd? No
Overall Signal to Nolse Test Status. (
f - Sampler1
Pass H
5 Manufaciurer Agilenl Technologies
Type Infection Tower
Name 76334
Model Number Ge513A
Senal Number CN2a125107
Firmware Revision A1107
Usage Samplo Imection
Location Front
Syringa Volume (L) 10
Date: May 10, 2024 10:07:52 AM Duis: May 10, 2024 W0O752 AM
Systom ID; 2024_ALS_GCH#11_CNZ303A021_0Q Systam ID: 2024_ALS_GCH11_CNZ303A021_00Q
Pagesi2a Pape9/23
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Sampler 2
Manufacturer Agflent Technologies
Type Injection Tower
Name 7693A
Mods| Number G4513A
Sarial Number CN23125121
Firmware Revislon A11,07
Usage Sample Injection
Location Back.
Syringe Volume (L) 10
Sampler 3
Manufatturer Agilent Technologies
Type Tray
Nameg 7683A
Mode| Number G4514A
Serlal Number CN23147054
Finmware Revislon A1203
Vial Healer Not Installed
Malnframe 1
Manufaciurer Agllent Technclogles
Nams 8880
Modei Number G3540A
Serial Number CN2303A021
Firmware Revision 250258
Oven Type Standard
Date: Mgy 10, 3024 100752 AM
System (D: 2024_ALS_GC#11_CN2303A021_0Q

Paga 10/ 23

©2024 by Aglien Technolagles

Agilanl Crosalsh Complance Services

Inlet 1
Manufaclurer Agilent Tachnologles
Name 8890
Type ssL
Localian Back
Camier Gas HeBum
Control Type: Electronic Pressure Control (EPC)
Purged tnlet Yes
Inlet2
Menufacturer Agllent Technologles
( 4 Name 8890
Type ssL
Locatian Fronl
Carer Gas Hebum
Control Type: Electronic Pressure Control (EPC)
Purged Inlat Yes
Detector 1
Manufacturer Agitent Tachnologies
Name 8890
Type FID
Adapler Cepillary
Conlrof Type Elactronic Pressure Contol (EPC)
C Locallon Back
Makeup Gas Nitrogen
Detector 2
Manufacturer Agllent Technologles
Name 8890
Type FID
Adapter Caplliary
Conlrol Type Electronic Pressure Contral (EPC)
Locaton Front
Makeup Gas Nitrogen
Data: Ny 10, 3034 00752 AM
System D: 2024_ALS_GCA11_CN2303A021_0Q

Paga 11123
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Electronic Signature

Purposa

This signature page was crealed and published bacause the ACE sign-off actian was exacuted, which fs valid for the enlire documenl,
Including attachments, The ACE sign-off is an eectronic signature thal requires two distinet idenlfication ‘components: uniqua userName
and personal password, The Agilent rapresentative who has dalivered Ihia service understands the meaning and legal slalus of an
elactronic signature, As a Iralned officlal operalor, the Agflent represantallve has & unique passward and logon lo access ACE and
electranically sign lhis document. (Olher e-signatures can be applied Ib this document using & Document Content Managemar or olher
sultable melhod defined tn your dala access and control procedures,)

Details
Full Name of Signer: Saenguthai Tarak

Logged On Usar Name: sgengulhai.terk@non.agilenLoom
Signalure Creatian Dats: May 10, 2024

Reasan for Signatura: Executed prolocol end published this original version of document

Regulatary Disclalmor

¥ proper operalion. |t has been prapased from aur
Inlorpratallon of sppltcsble ragulations as wel] o Indusby best praclices. The documant Is designad o provide an Important eampanent of 8 complele
compliance package. Validarion depends upon many lactars and use of this protocal alane docs nol assum eompksncs. Aglent Technalogies makes na
promiscs asiois ncy for any program,

Warranty

Aglent f any Including but nol lmilsd to, the Impiad werranties or merchantablllty and ftnesa for
@ particular purpase, Agitent Technologles shal nol ba Fable for emars contained horein ar far inedental or consequentil damages in conneclian wilh he
Harmishing, pecformance, of vie ¢f ibis materal,

Date: Mey 10, 2024 10:07:52 AM
Gystem IO 2026 ALS_GCH11_CN2303A021_0Q

Page 12123
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Unsrttame: satagers itk

Byuiem W 130 ALS_CCA1_ENIISIARI_DOW

2024_ALS_GC-11_CHZI3A021_OGHW Tramaaction log:

Prot Dite: May 13, 2304 105183 AN

Tims Tranucton  Achilty Trpe of Trasgaction Optional ndormston
S Partormed

May 12, 2 RORIO AN Aust SonnCrozad  Gumkon Hena

May 10,2024 ROFOBAM  Slan Configuraon  Sumlon Nom

My V0TSO Aast Entitoment Uearsing Usarin Nonpaying and doas

My 19, 04 RS0 AN At

ol requin mn unkeck anxn

EQP dau'ss lor prmasy

tachniqua [Ge] -
Fim path:
( [ProtalPacks/GarCantiwral
1omiz SUGE. 0252000k
EOP Fia Nams;
(6c025Lagp], EOP Nums:
[AcliiRecommanded] P
o0l Rovsion :13a.02.53)]
Vg 1 JIEHI0SS AN g Comiguralon  Swsaion Nons
Moy 10, 22 BNTOAM S Cudfeaton  Besskn oa
My 10, KRN0 MM Suna Emacuton DS Logen Varitealan -GG~ Nons
8800 . Cualsatie It
Yoy 15 JEBIWAM Bt Exocuion S Logon Varifcalan - GG+ Fin Caurd s 1
8690 - Quakaetve 1aat
Vg 12,300 AL BAM Sud Exoeullon Spatem kntpacion and Baaie  Neny
‘Saloy o Opetin - 6290 -
Qualtaitvs Tast- Na slpoiis
rssoczd
My 12,20 B HA el Exscuton ‘Systom bwpoction B Aun Gound 1
Safety and Opartion - BAV: «
= Qutiaiive Tout - No sulpoktts
G st
Moy 12, 33 S22 0AM Blan Exeosan el Pressics Oecy -Back  None
3L - Pronacns Conmiliod bkt
-5 230pal- L:>a20pslnnd
<0509
Poge 1111
Dole: My 10, 2004 1007:52 AM
Bystem (D: 2024_ALS_GC11_CN23034021_0Q
Page 13/23
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Unee Mame: sacnputial darsit Syttom Id 2024_ALS_GCRIM_ENZID2A021_OQHW
L PrniDats sy 10, 2024 1007,63 A1)
202 _ALS_GE+11_CN2101A02)_00AW Trunsactian log :
Time Tronusceea  Actviy Tree of Transaction OpionatInformition
Sk Perlonars
by 10 M SIS Ere Exradton Ins: Prassuo Docay -Back  Ren Counl 4
S5L:- Prosaure Canlralles Ut
-8 B0psi-Li>n 20 prism
ELEr]
Map 13, 2000 0T MAM Tum Exacution it Prosure Accumcy - Back oo,
BBL: - Pressura Contralked niet
-S:280pl- L 1204
i My 10, T EMBAM End Evexutien et Pressuro Acawacy - Beck  Run Gourl *1
( SSL: - Presaus Convoled Infel
-5:230p1-L <= 120m
ey 50, 004 BICTAN faat Exantion Inal Prassure Oecay - Frort Neme
B Posanrs Comrotes et
-5:250pm- L >+ 20p3l ang
=05pd
Map LU OHI AN End Exoeutlon rbe1 Preaporo Cecay - Frond Rum Cound. 1
SSL: - Pressure Cortrallad Inot
CETOp L0 e
<=0sml
oy 39, 25 BIAM. S Exeaiian et Pyt Aouriey <o hana
5L~ Brossure Conboled kist
“E2S0m- b a1 2py
My 1 N AMIT AN e Executon Wit Pridtars Acturscy « Frant flun Gourd. 1
9L - Preaauro Contralled inlel
D pud- L <= 1258
My 10, 2634 M ATAM  Bia Exadion Detector Flow Accurscy-Back Nona
FID ~Type: Fopl -S: 300
(. mliin - - <= 10.0% sctpant
Moy 10,2024 G515 AM  Auct Dot Dotoctar Flrw Acziney - Back  Manal Data Enlry
FID; - Type : Fund - B: 30.0
M- L: <= 10.9% Satpoint
Var 0NN AN Eng Exsarion Dolostor Flow Azumey - Bwek  Run Cound :
FID: - Typs : Fusi - 8: 300
Ui - L2 <310 0% safpaint
Page 241
Date: May 10, 2024 10.07:52 AN
SystemID: 2024_ALS_GCH11_CN2303A021_00
Pege 14/23
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Usar Name: amanguihai tarch Sysiam I 2024_ALS_GE#11_GNZI0IA021_DOHW
Repart Gonoraned by Hotinamu: LAFTOP-COISKaMY et Gt Mo 19, 04 184783 A4
2024 AL3_GCA1_CH2302021_O0HW Tranaaction bog :
Tiew Trnuwction  Activhy Type st Tenennenica Optional tafamation
Suaiw Performed
My 10, FEH HISICAM B Exexuion Do Fitm Accuracy = Bach. Norw
FID: - Typa ; Oxdaamr - 8: 400.0
mLimo -L: <= 10.0% natpoim
Vg 10, 34 R 531 M0 et baa Dotoctor Fiow Acwney - Bock  Marunl Ditp Enry
FID:~Typa : Ofor - 0. A0
milfin - L < 10,08 netpoim
Yy 4G, MDA B Exeaion Detecior Flow Accuracy - Back. R Caunl: 1
FiD): - Typa | Otz -9, 400.0
( Limin- L <= 10.0% satpord
May 10,204 B:I6I7AM St Emaien
1ay10,2004 PISTIAM  Auat o Doloctor Fow Acxurocy- Back - Maruul Dnia Entry
FiD ~Typo : Makup - 5: 280
i - L: <= 10.0% setpa
My 10 HMIBRAY O Exttuian Delecr Fiow Atcoracy - Bact  Rur Cout 1 1
FID: - Type: Makaup - & 250
mimin- L < 10.0% sotpoint
My 10, 2656 SIS STAM Gian Execvion Dotector Flow Accaracy « Fronl Nare
FID. ~Typu : Fusl-5:30.0
mUmin-L: <= 10.0% sotpoin
Ny 10,2024 BI5:37 AM  Avd Dma Dwterie Fiovw Asewsey - Front Msnl Data Eviy
FIO:- Type : Fuai- 8: 0.0
mimin - Lt <= 10 0% salpont
My 10, ZEEAMI A Ted Emeuton Ostocior Flow Azcauecy - Frant Run Counl 1
- FID: - Typa : Fuei- B 30.0
( MUmin «L: <= 10.0% satpoinl
Sy VLTI AM S Exscuiion Dwtacier Fi Aczuray - Frord Nore
FIO: - Typo : Oxidzer - 8: 400.0
Mol - L <= 10.0% aatpenl
Moy 19, 2 RIS At Can Datecior Fiow Acmursey - Front - Manutl Dsta Eniry
FID: - Type : Oxddizer - 5: 4000
mUmn - L <2 10.0% sogreinl
Pagmaim

Date: By 10, 2034 10.07:52 AM
System ID: 2024_ALS_GC¥#11_CN2303A021_0Q
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2024_AL_0C.11_CHZ0IA021_OBHW Tranaacrlon log ¢

Fviem 14 FILALS_GERII_ERIIIIARH OO
Pt Date Bay 10 334 1007 £3 AN

Time Tremaction
e Portormad

Typa of Trasapeton Optianal Inammation

Moy 1L TEM BMMEAM Ens

Map L3P0 AN Biea

Moy 10,204 BIT20AM  Acil om

Exearton

My 10,2024 23722 M Endt

Moy 10,3 B3 AN B Ereasion

Moy 10 NI EITETAM At D

My 19,200 RIS AY K

Exanuition

May 13 M S MI0 MM S

My 10 7S VTIMG At Dot

Papadrn

Doloclor Fiow Aumicy - From - Run Caunt 1
FID: - Typs ; Osdzer - ;4000
i - L2 <= 10.0% vopenl

Dalector Fiow Ay - Fronl - Nona
FID: - Type : Maumip - §:20.0
L - L: <= 10.0% setpoint

Dofocior Fiow Accuracy - Fraet Manusl Dats Emny
FiD: - Typa : Naveup- 25,0

i -1 <= 10.0% sotponi
Deotectar Fiow Accuracy - Frod fun Couet 1

FID: - Typs : Makeup - 5: 250
mmin - L < 10.0% e paint

OC Oven Tempaiue HNone.
Accurycy -6890 - Tempemiue

1 Oven - 5:230.0°C - L ¥=-1.0

AND = 1,0 % spointin K

5C Oven Tamperstun
Azcurcy + 885: - Tamperaturg
OvEN-8: 230 0°C- Li>= <10
AND <= 1.0 talpohln K

Manua1 Ota Enry

GG Oven Tamparahure Run Cowm : 4
Aceuricy - 6390: « Tampamiurs

Oven . 8 OG- L>=-10

AND <= 10 % gatpaint 1 K

GC Oven Tempenhm None
Acqumncy -8390; - Tomporaturo
SOvwas B IDET L bt

AND o= 10% setpoint in K

GC Oven Temperature
Arcumcy - 490: - Tamparalure
Oven -5 1000°C-Le>n- 1.0
AND <= 1.0 % 1ipi In X

Maras! Dem Ertry

Date: May 10, 2024 10:07:52 AM
Systam |: 2024_ALS_GC#11_CN2303A021_0Q

Page 16123

©2024 by Agllant Technologles

Agllent CrosaLob Gompllanea Sarvicas

s B st tansh Syviem 4. T_ALS_GERN_ENTIIAT DGV
Prinl Data; May 10,2024 10:07:53 A
2024_ALS_GC-11_CHAI0A021_OQHW Trarwactian log :
Tima Trnsaction  Assity Typ of Tramacsion gl viermaten
S Partormad
My 10 TN G A End Ervanes GC Ovan Tempontura Run Count :1
Aoty - 5900; - Tarpmaturn
AND == 1.0% setport n K
May 10,202 9352 M Sien L 6C Oven Temparaiuro Statity Nono
~8890: - Tumzmrmtixe : Ovn +
§1000°C - L =08C
Ny 13, S0 D IR AN Mt o GC Oven Tempesature SubMy Manual D Emy
« BESU: - Tomowralurs : Oven -
S000°C- Lt e 06'C
By 12, 2 EIAOAN Bng Emcution G Cvs Themgavahern Statidy Blon Coves 1
- 8290, - Terrperanire : Oy »
= WOET L OFT
Moy LM ENIRAM S Exewuion GG Soouting Rua- et Nono
Towsr, Bock 551, Back FID: -
Put ol Sysum Proparation - No
s esocioked
May 10,2024 54052 AM Aol D GC ScoutngRun- njecton  Data os Poth,
Towor. 80ch SSL. Bosk FID:-  GADQ20241Da1\0Q2024_S
P of System Prepamties -No GOLVI@ck_SCH-Buls
Smis assocltod
Moy 10,2024 94051 AM A Raprtig Rairtagratian Relnfegration Cant: 1= [
Imegration Typs: nfections;
BrsaineComcimiate:
Advanced:
IntaiSkpeSanauty: 10
InSulPeasMdh: 0.08;
(“ Il oaRefect 0:
i InmabiogtRelect 100;
inisgratiore O a1 0;
Iriogatiore On a10.015;
bilegralion: OF 10.5:)
Poge 5418
Date: May 10, 202¢ 10:07:52 AM
System [0 2024_ALS_GC#11_CN2303A121_0Q
Pagetr/z3
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[ A —r— Systom Id 2024_ALS_GOF11_CNZI01A021_acw
 04_ALS, RIS _BOHN _ALS_ GO ¢ X
Usor Narmu soangolhiatiarnk Byt p}-‘m':cmnmwﬂﬂ” : LA Pt Gt By 10, 3534 386743 e
2024_ALS_GT-11_CNR303A021_OQHW Tranaaction log :
NS G611 ENTINIADT_OGHI Transacien ot
Tirw Taniacton  Acthny Tyt of Tranuaction Optional istarmation
Tims Tranmclion  Asivy Typm ol Trarsaction Opivadt inkermation St Perisemer
Perfomed
Moy 0 2028 RO A s Oma N s —————
oy 0L M BAET AN Erd Enccution ocsmmﬂu:--::ﬂ”: Rut Comrt Towor, Bach SSL, Back FID -
ol oeaciiil OC -L(AROK = 300%-L _09:FID_ack (70080
::': 57"':""‘ (RoL Timok: <= 1,00%
esods Moy 10,204 Beked M s Daa Flocton Pracion - irjoction Do s Path:
May 10,2024 94110 AM  Bistt Eseciion """'""F‘::';"':::’" o Towe, Baca 5. Back FID: - GO TISORIN, 08
Detector FID-L (Netsok <= X
010 me:-zsa 96 -Likmal 300Nl DN facs Pt
L10pAL e Tema o 100
pamour (
by 10, 2024 BT AM  Acel o INecton Preciakn - nectin  Daia floa Pam:
ot Noba 30 O -Back FID: - Dita fies Prth:
( b i gt o Detoctor FIDsL (Nalusk o= GAOQ204IDSNOC2024_05 ;"’L“‘-‘t"“":‘ _:lmo s
= MFID_Bc ND10-9.4 [RiTe—— o,
CI0pA- L (Drdfk =280 DPnMFD_Bach ¢ (Rel, Time}r o 100
pAmar .
ey 10,2020 006 AN Avc Reparting Refriogmion Rebegratin Court 1.-
gy 0 HM BT AN B Ervcsion Nokxt ang Orfl-Back FID;  flun Count lm::nvyw»;ml:
Dateciar FID -L Poisaf <= :
©10pA- L (Drny =250 BasmComconiate
Aou IrMsSopsSmndiinty: 10;
’ . Nane laPw: 0,05
TUTATIAY St [a—— Ifoctan Prachion - njactan !
e Towsr, Bock SSL, Bock D - thalAreaRauct 0;
QG -L o) = 300 - L IntabioghiRocs 160,
(Rl Tima: <= 1.00% inegatan: Of ato;
. Inegraten: On 0 015;
tute Do Inocton Pracilan - njecton D s Poih : b y !
By 10,74 BT84 A e e et Reancamroehocaaits inogratos: O a1 0.57)
GC -L{Arma) <= 300%-L  _UOramFID_Buch JPO6-Bde N3y 10,2024 04 4 AN Ena Executin INecion Proceon - Woctin Ry Cunt 1
Rol Tirof: <a1.00% Tower, Back SSL. Back ID; -
S GC -L (Armay = 30 - L
P Oum Ifocten Prachlon - fscson LTh et Thmo): <= 1.00%
i Towor, Back SSL.Enck AD:-  GAOC2024\0ma OCII004,_08
@C -LiAm) 220K -L  _0AnnFD_Bock IPO78.s By 10, 024 04447 AM St Edecuion S8l 0 Notna - -
= (e, Tim: <= 1.00% C Towor, Back SSL. Bk FIDi -
¢ — ol i
s . reslon Prockion - incetin Do :
My 10,2500 BTG A ot e Mo 45,2 RS et [ SeoalloNcss -Inecton  Data s petn:
GC -L{Armo) <=3 00% L _DAnIFIO_Bock IPIBSds Toase, Back S5, Back PO S
(R, Tire: <= 1,00% Ovecr £ L2e 200000 _00ntFiD,_Becs, Sh01B4
x
PapBIt acl
o
Date: May 10,2024 10.07:52 AM
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- . . - e, Frond S5 Front P«
Moy 10,204 94590 AM A Regaring Refriegion Reitograton Conl-1 | Pontdl System Progeraton - No
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Advaread: May 10,204 246IDAN Stant Eresiian SO Front P e
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nisalPaakWidEr 0,06 010 BA~ LD <o 250
talAm Rt 0 A
iAo Refec: 100;
:‘"':“':w"o'” C M 10,75 RRTISAN Aot ooty Nolan ot DN -Froat FIO:-  at s Path:
(' mn.-un’ O a10015; Delectas FID-L(No%e) & G 10Q202A\Daui0a0nd o4
el Q10 pA- L (DR} <= 250 09.mTFID_From ND1O-F.d
intogn 103; X
togratin: Ofal03;) ahour x
Uizy 10,2024 64517 A Eno [ 110 Motk - ject Fun Goued
i f:":mmss‘_m;m R Uy 10,200 Bet 13000 Eng Emias NolrD a0d O -Froet FID:- St Gt 1 1
N N Datocior FID - L (Noise) <=
Dotacie FID - L:>w 200000
3 01051 (it} =250
Moy 00, 3004 RELIOAM  Sua Emocuion OC Scoudeg Run - oo Waas PATEUr
Towar, Frond SSL. From FID:
Pt Bt ot Moy 10, 004 BT A e Enaior  ijsctn Precsion. bjesian None
e Towar, Fram SSL, Frant Fp: -
GE -L {Areoy: <m 300%.- 1
May 10,2024 94800 AM A £ 6C Seoutrg Run-becon  Dun i Paln: (Rt Time) =1.00%,
Tower, Fronk SSL, Frond FID. - - GA0020240Ds\002024_0
F:::ls;::m e mmv;?ng_scui?:— May 10,204 Gtz A Auety Do joction Precilon - Irjection  Data fies Path s
S "’ Tows, Frond SSLFront FIO: -~ G:400202410311002024_05
BC -L{Amo) = 300K-L _10.0VID_From P10Frix
My 10, 026 9 ATIAM At Roporing Raiograibn Retntogreton Count 1 (R, Thmo): = 1008
:':'""'m;;‘“m:._‘ T P P Dats injaction Procstn - irection Dot i P s
. i S
[RTS——
IaESiopeSensitoty: 10; - L
e i ( (Ret Timo): <= 1.00%.
C lay 90234 B0 TR mt ) Injecton Procisbon -Injecion  Data ik Po :
- ittologhiRejoct 100, Towsr, Frond S Frant FD; - G:
INagratisy; O 07
Liegraon: Gn 04 0045;
Wlagraton: OF  05;)
Poge e/t
Bagbin
Date: May 10, 2024 10:07:52 AM
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Fispont Dunarated by Hostname: LAPTOP-CCISKONY it Dt My 16, 3034 10,09 90 st
2024_ALS_0C-11_GN23MATZ1_OQHW Tranaactlon log 3
Tome Trnmcton  Aevity Typa ot TRmsaction Optseal ermstan
st Parformed
By 1, PN SARITAN  Aust Daim Infocian Prockian-rjectisr  Dats Gioa Palh ;
Tawes, Feon 831, Frod FIO: - GA0Q04\0M00Q2024_0S
T -L{Amsk <= 100%-L  _10.AMFID_From_JP 13-+
(Ret Timo <= 1.00%
My 10, 2 BTN hestl oo \efection Pracision - infectan  Data Ees Puth
Tower, From SSL, Fronl FID; - G:0Q2004\03141002024 05
GF -LiAmak < 3.00%-L  _V0sRFID_Fro_IP1-F.0x
(Rel, Timal: <= 1.00%
Ny 8, 200 BOLTTAML At D Injecion Procaion - iection  Data Kiys Path :
Towss, Fronl SBL, Frat FID: - GADQ2024DH002024,_ps
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Atrese;
It SIopOSaNSEY: 10;
InkEPeakwidh: D.O5;
EuReocL 0
I HeighRejet: 100;
Wlogralor O sL0;
Wegrusir: On 0,013,
Pagratrs O m0.5:]
gy 302 RARAOAL Eng Exation injecion Prochykn - INecten R Counl 1
Towmer, Fror SSL. Front AD: -
GC - L {Areo): <= 3,00%-L
(Ray Time}: <= 1.00%
By 0N BABAAM Bl Emaen SignaltoNoso -(ojection  Nona
o, Fronl SSL, Frord FID: -
Daactor FID -L:>» 300000
My 10, M BSTWAM Al Data Sigmal 1o Notss - Inection Duty figm Purth
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Hewd Oflcr 325 5391 S Patmemiarn 30,
Pallznakarn Road, Suaniuang. Gangkok
Tol 02-319.9994 Frx 02-312-9596
www.aulomalionca th

MTOC : L-0614,/2024

Automation Service Co.,Ltd.

Sates & Servico Centor

Reyong 115 Huayoong Rd Muang, Rayomy [T. 038-682-152]
Lamphun  122/5 M 4, Ben Klarg, Muaug, Lan:phon [T. 053.581-676)
Prachinbui) 838 M10, Thalun, Srimatraphots, Prachinburt [T. 037-208 680

Report No. : ALS-799/01

ASI Maintenance Report

Instrument : Automatic Sample Injeclor Measurlng Vial 40 mL
Model TASKHL Place of Installation : -
Serlal No. 1 H57415200799 Department : LABOLATORY
Manufacture  : Shimadzu
Cusiomer ALS Laboratory Group (Thalland) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,

Khwaen Suan Luang, Khel Suan Luang,

Banghok 10250 Thailand
Date of Maintenance : 26/06/ 2024 S

Ambient Condition

: Humidificr

T b

Maintenance By

:Temperature 25.5 + 5 °C

58 £ 15%RH

REVIEW BY | P
S{rf}u}f 7

APPROVED 5Y

NC T oL pate fE 1Y e

( Mr. Tawatchai Samri )

Technician

- Ip]
v ,&-/-"'

Approved By

| Mt/ Nipon Phtﬁnssamsak i
Technician Manager

User Name

{ Mr.

_ Sk F

SHIMADZLU ANALYZER

©2024 by Aglent Tochnelogles Agltant GrossLab Compiiance Servicos
[ e—— Syniam I8: 2024_ALS_GES11_ENZIDIAG2S_OOHW
Print Date: Wy 10, 2024 wa
MO _ENTIAGH_ODHW Transscten gt
Time Tanssclon Aty Typa of Trumacsion gl censtion
Parformad

Moy 10,2004 B903T AL st Repartg [r—— [
ntogralon Typs: iscions;
BasetmCamdoWote:
Adanced
InlfaSlopaSermaliedy: 10;
[rrE————,
[
It hiRejec: 100:
nlogretion: O 10

C IagrTIo: O at0.013;
' inegrston O at0.5:)
Mg 15, 250 B IO T Exaten SgasitoNoise- e Run Coum. 1
Tower, Frond $3,. Froed FD +
Deecier 1D o138 330090

May 10,2024 03031 A Eng Qumiicalen  Gexsan ca

My 43,2504 RO A B Repartig Soason Hono

May 10, 2024 100627 A Auatn Reparting Semion Report Canaratad
Carticatn

Moy 10,2024 109722 A0 Auta Acpating Saason e Denseimet : Resen

Pago 1t

Date: May 10, 2024 10:07:52 AM
Systom ID: 2004_ALS_GCH1_CNZ303A021_0Q
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Hagd Offics . 22¢ 62971 Sol P
Pamasakarn Aoad, Seae

Automaotion kA LR L

W AU mAtn.CE o

ahm 30,
*

MTOC : L-0614/2024

Automation Service Co.,Ltd.

Salm & Service Gonter

Rayong . 1/15 Huaypoag Ad . Muang Rayong [T. 038 682-152]
Lamphun 1225 M 4, Ban Kla1g, Muanp. Lamphun [T, 053 581-675]
Pracliinburl 69 M 10, Thatum, Srimahaphats, Prac-mbun [T, 037208 8an]

Report No. : ALS-799/01

Maintenance Sheet

Customer: _AlSLaboratory

Model : ___ASIL

Carry out mainter tonance work
Arm Drive saction

Y

Date : 28/ 06/ 2024

Serlal No, _ H57415200799

[ Result| mm. T Commaont
[

| Check Arm
| fee
fid

|
Check pump aﬁmﬂmb’mlnl
Check pump and tube connection for

leakage
L __ Chack
3

Check and it necessary exchange
| consumable,
| Maintenance parts :
Chack Stirrer [When installed]

Inspeclion by :

Verify AS1 function vio mechanical check

ocutlet flow is in prope: proper :emﬂuan

| See approprinte st ol
| maintenance parts

T

( Mr. Tawalchal Somrl )
Technlcian

SHIMADZU ANALYZER
273



lead Offie 929 82941 Sa Patianaearn 30,
Pattanakara Road, Suanluang. Bangkot

Te' 02-319-8%94 Fas 02-319-9556
www,aulomation.co.th

Automation

MTOC : L-0614/2024

List of Consumable,

Automotion Service Co.,Ltd.

5al3 & Sarvice Ceater
Rayanp * 3/15 Huaynong i . Mnang Ragang [T 038:692-152]

Lampbun 122/5 M 4, Tian Kiang, Muang, Lamphun [T. 053 581-876]
Prechinburi =A% M 10 Thatum Srimahaphole, Prachinbuii [T. 037-208 860]

Report No. : ALS-799/01

Maintenance parts

Automation Service Co.,Ltd.

Salas & Service Cumter

Rayong : 1/16 Huaypang Rc  Muang Rayong [T. 03t 602-152|
Lamphun 122/5 ¥ <, Bon Klaag, Masng Lamphun [T 053-38+-876)
Prachinbur * 82€ M 10, Thalum, Srmanaphete, Prachmpun (T, (37-208-980]

Hexd OHice  720.92211 Soi Pamanakarn 30,
Pallanebarn Aoad. *ARahiang, Nangkuk

Tel 02-313.9994 Fax, 022199595
waw atsmation.cs

Automution

MTOC : 1-0613/2024 Report No. : ALS-416/01

TOC-L Maintenance Report

Pos. PartNumber | PartName  Result | Exchange | Recommonded Immm
1. 017-27021-01 | Grease Pasle, Lubricant OHK. v 1 time per year
M YT I B
2. (032-22661-02 | Belt, 60S2m596, Arm Drive 0K 1 tinme per year
__ ding on condition
= 4-03067-02 _ Spring. F-642. Arm Drive O, Depending on condition
4. | 062100605-11 | Pump Head. for ASI Rinse 0K, After 300 h of operating
Pump |
i [only ASEV 24mL, 40mlL) _ )
| 5. 6384144801 | Std. Noedle Typed 24mL, | N/A Depending an oomﬂﬁl
40mL*
(for tube 2, 1x1, 6),( Sparge
i needie] .
! 638-41448-02 | Std. Needle Typel 125mL~ N/A Depending on condition |
for tube 2, 1x1. 6) .
7. | 6314168003 | Fiare Pipe 2x1,5x700mm= N/A Depending on condition
(for Standard Needie Typel {may cul o origin length
X : 24mL.40mL, 125ml) A | 600mm)
‘ B.  63841450-01 Needle for Suspended N/A Depending on condition
t Particles, *

| 0,8mm {only ASI-V 24mL,
A0mL)

9. 638-41450-01 | Std. Needle Type2 125mL* | N/A Depending on condltion |
for tube 4.4x0,9: -
710, 6384147201 | Sid. Needle Type2 24mL. Depending on condition i
40mL*
| (for tube 1.4x0.9) -
11, 6314166002 | Flare Pipe 1.4x0.9x600mm* Dopend.in,gon condition
(fov Suspended + Needle
2 PR
T " 638-41449-01 l noum Needie,only | WA ' Depending on condition |
| 24mL.40mL | | | |
| B | Isimultancous sparge type)* ! | |
1-41660-01 | Fiare Pipe 1,1x0,6x600mm* | /A Depending on condition
| {for Double Needle
SRS —|24mLaomL) il I ___I____ Fp———
*Note: needed par(s depending on instulled ncedle ftvpes!

nspection by : T@o ]
( Mr. Tawatchai Samrl )
Technician

SHIMADZU ANAI NZER |

Instrument : Total Organic Carbon Analyzer Measuring :TC 0 - 30000 mg/L
Model : TOC-LCSH Place of Installation : -

Serial No. : H54425300416 Department : LABORATORY
Manufacture  : Shimadiu

Custormer ALS Laboratory Group (Thailand) Co.,Ltd,

104 Phalihanakan 40, Phatthanaksn Rd.,
Khwaen Suan Luang, Khel Suan Luang,
Bangkok 10250 Thailand

Date of Maintenance

26/ 06 / 2024
REvizw gy . Whew S

APFROVED BY .S”vl”.k. P

extce prre a1l 26

Ambient Condition : Temperature 25.5 + 5 °C

: Humidifier

_ Thm

( Mr. Tawatchai Somri )
Technlcian

58 + 15 %RH

Maintenance By

Approved By

( Mr."Nipon Ph’ungsomsak)
Techniclan Manager

Sabk 7

User Narme

SHINADZL ANALYZFR
14

Head Olficy 329,926/ So1 Patianakarn 30,
Patutabare Road, Suarlaang Bangest
Tel' 02-219-5594 Far 07-319-9596
waw nulamatian co Ih

aE

Automation.

MTOC : L-D613/2024

Automation Service Co.,Ltd.

Sates & Sarvice Centsr
Rayeng * 1715 Huaypong Ra , Muang, Rayeng [T 016-697-152]

Lamphan : 122/5 M 4, Ban Kisng. Muang Lamphur (T 053.581-676)
Practnbut: 685 M 30, Thatum, Srmzhaphote, Prachinbu [T, 037-206 880]

Report No. : ALS416/01

Maintenance Sheet

Customer:_ ALS 1 ¥
Model : __TOCACSH
(Mem  Carry out maintenance work

"1 Check functionality of the device )

[Result | Exchangs |~ Comment
e

Date : 26/06/2024
_H54425300416

Serial No.

| Chech furnace temparature

0K,
8

| Standard cat. 680 *C/ for TN car. 720 °C
l Check dehumidifier lemmatyro {1°C)
| Check the entire tiow line refated to leakage

O.K.
n 0K
heck baseline status (OK) QK. s
_Check carrier ressure (200 £10 OHK. |
| . Chock carrier gas flow rate ( 150 mL/min ) O.H.
2. Tubes el | N
] Check all tubing for contamination, if QK.
necessary clean them N
~ Check all tubing for tight connection O.H. et
and Drainage —
Fill up humidifier with pure water to max. O,
%wkfllllng of dilution water and acid OK. 1
container i
inse Drain Pol, after wards refill agaln with O.K.
Lpure water -
Check if outlet flow is in proper conditions | O.K.
C Injection_ | T
Clean injector Block O.F. o ;
Check injector jector Block for wi weur 0K, £
Check injection tube aﬂ[yslmem i O.H.
| heck injcction for leakage. B B+ .8 S
Check injection for clogging QK. |
_I‘c_ Measuremant ( N-type } -
) i
| . Check spary in syri I
| 6. | Eye check of 8-Port valve, for sample OH.
i resldues or moist spots that indlcate
‘_M'ble leakage e e
7. | Check ant if necessary exchange OK. See list of consumable,
|__ __| consumable, Mainlenance parts - 1 _ | maintenance parts

Inspection by :

( Mr. Tawatchai Sornri )
Technician
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Automation

MTOC : L-0613/2024 Repori No. : ALS416/01

_Cary out maintenance work Rosult [Exchange | Comment

Due to instrument condition, clean the 0K
instrument inside and outside,
“After ¢l chadung the system and nuumnglng of | 0K
consumable and maintenance parts a new

_ 13 point calibration have lo be done.

10. After wards the callbration perform check QK.
_____sample measurement.

Addilion test 1.

Addition test
“Testno. | ~ Tostconditions [ Mices.aive | Resull

1. | Calibration TC standard solution at 0, 0.1,0.5,1,5 Altachment :

10, 20 injection volume 50 pL No. of measurement aln LA
2 times (Max.3) - Page 14 -2/4
Criteria : R? = 0,995 of more 09996  Poss

solution al 5.0 mg/L injection volume 50 pL No. of A'-S“;f/m“ ol
measurement 2 times [ Max.3 ) and calculate Paged/4-4s4 |
accuracy by P

Meas, o TC standard - Meas. of Reagent waler /
~ 5316 - 02800 Pass

= 4,936 ppm

‘ | Criteria : Accuracy %Recovery 106 or less

byl 7. b

{ Mr. Tawatchal Somi }
Techniclan
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Automation
MTOC ; L-0613/2024 Reporl No. : ALS-416/01

List of Consumable, Maintenance parts

[Pos.| PartNumber | PartName | Resull | Excha Recommended Intorval
1. | 0361120984 | O-ing. 4D P10A 0K 1 time par year,
! ( Viton , for TCIC Slidar) 1 . Depending on condition
D P20 R ET

TOC-Control L Repoljt

Ly intonnason

Ineirerast Jp.onk
xSt

Cal Coren

Sample Name

036-11219-84 | O-ring, 41 O.K. 1 lime per year, | TG i
(for sealing TC-Combustion . Depending on condition 11 |
wbe) | | |
3. 63815025 O-ring. PIFE 0.K. A 1 time per yoar, 1 |
. lfor TCIC-Slidar) _ . Depending on condition {
4. 630-00105-01  Piatinum net, (2pcs-set) . 0K & month same time as 11 !
i (to support catalyst) catalyst exchange [
| 5. | 630-00557 Silica Wool 0K, ~ 6 month same timeas ||
b | (1o suppont catalyst) catolyst exchange | i
6. | 63000992 | Halogen Scrubber oK. ¥ 6 month |1 i |
| |
—— . } | |
GI0-00996 High Sensitivity TC Catalyst = N/A | Depending on conditlon ; | g |
! __| {(When installed B (A I B 3 |
8. 63860116 | Regular Catalyst (33g) OK. Lj & month I 5 e v e o R 3 g |
9. 63B-56251-01  £-Port valve rotor 0K | 1 time per year B
10, 63841323 TC-Combuslion Tube 0.K. ¥ | 8 month same time as ! |
_ catalyst oxcha [
11. 631-43404-01 | Packing, gasket slider O.K. 1 time per year, | i 1
M ) o | (for TC-njection tube ! ____ Depending on condition | | : |
12, 63859296 Syringe 5mL | ok Depending on condition I I
13 6385929601 | PlungerTip oK. & month [ 1 3 : | |
— _.__;_Ll‘ﬁﬂaﬂ_iw__ 11 £ a BN w3 e
14, 042-00405-11 | ICreagent supply pump head 0K, 1 time per year I I
15, | 630-00999 C02-Absorber 0K, 1 time per year | ! I
L - |{forcellspacepurge) | S [ N |
| 16 | 63000964 | Molecular Sieves 13x QK. 1 time peryear | | |
[ s o) - |
Note. Table indicates the 1 periods when NPOC measurement is performed on e 5 l !
sample that are comparatively as clean s tap water ,use standard catalyst and al a rate of about 500 | Lt : . | |
sample per month { operating five days a week ) = | |
| . & - N ' 0 Nl
Inspector By 7—,[7”” ! Some A o5 lergd
( Mr. Tawatchal Somri ) I
Technician |l |
|
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