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o mm Inctech Metrological Center Co.Ltd.
. -I”c Il 39/1 Soi 82, Sukhapiban 5 Rd., O ngoen.
L B Saimai, Bangkok 10220, Thailand
Tel. (662) 909-8820 (Auto 10 lines) Www.imcinstrumentcom %

Certificate of Calibration

ACCREDITED

Certificate No. MT22-6773
Customer :  Environment Research & Technology Co,, Ltd.
Address : 25/114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, Toongsonghong, Laksi, Bangkok 10210
Description : Incubator Order No.
Manufacturer : Sanyo Received date Dec 08, 2022
Model : MIR-254 Calibration date Dec 12, 2022
Serial No. 1103017 Environment Condition :
Identification No. : ERTC-L-IN-066 Temperature (25+/-10) °*C
Calibration Place : Customer Laboratory Humidity ( 50+/-30) %RH

Calibration Method : Calibration were conducted using In-house calibration procedure CP-MT-006 According to

comparison with LXI Data Acquisition Switch Unit with sensor. The calibration methods

based on Euramet Calibration Guide No.20 - guidelines on the Calibration of Temperature

andfor Humidity Controlled Enclosures.

Reference Standard Instruments :

Instrument

LX| Data Acquisition Switch Unit with Sensar

Serial No.
MY57003222

This result of calibration was found accurate as shown on date and place of calibration only.

Traceability :  This measurement are traceable to the International System of Unit (S), through
National Institute of Metrology Thailand { NIMT )

providing a level of confidence of not less than 95%

Calibrated by :
Issue date :

This calibration certificate shall not be reproduced other than in full except with the prior written
approval of Inctech Metrological Center Co.,Ltd

Rev.02 / Mar 2020

Approved by :

Certificate No.
MT22-5466

Due Date
Oct 06, 2023

FM-MT-012
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Certificate No. : MT22-6773
Page : 20of2

Function 1 Temperature measurement Result : Without adjustment
Calibration point : 20 *C Resolution : 0.1 °C
Sbrtol Temperature of UUC* at each position ( °C ) Uncertainty of
point measurement
(°C) Chi | Ch2 | Ch3 | Ch4 | Ch5 | Ch6s | Ch.7 | Ch.8 | Cho (H-°C)
20 19.634 | 19.407 | 19.345 | 19.258 | 19.687 | 19.616 | 19.630 | 19.542 | 19.568 0.85

Setting Indicating Measured | Measured Overall
temperature Temperature stability | uniformity | wvariation
(*c) (°C) (+-°C) (°c) (°c)
20.0 20to0 20.2 0.51 0.87 1.5

#1 Lower Left Front
#2 Lower Right Front
#3 Lower Left Rear
#4 Lower Right Rear
#5 Upper Left Front
#8 Upper Right Front
#7 Upper Left Rear

L //j #8 Upper Right Rear
/-—7; % #9 Geometric Center

UUC* = Unit under calibration

Uniformity = Maximum and Minimum difference of measured temperature at any probes and

the measured temperature at the reference and same time.

Overall Variation = Difference of temperature value between the maximum and minimum any time.
Stability = One half of the maximum difference of measured temperatures at any one probe.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: FQUIPMENT CALIBRATION AND TESTING SERVICES
53414 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. 0-2717-3000-27 FAX.0-2719-9484

Certificate of Calibration
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NSC-TISI.TIS17025
CALIBRATION 0008

Cert. No.: 23TM1
Page: 10of3

Equipment :

Condition As-Received :
Reference :

Procedure Used :-

Incubator
Used Item

2301-00020N-6

Cert. No.: 23TM1
Page: 2 of 3

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

The temperature scale used was based on ITS-80.

Condition of this result of calibration

Equipment : Incubator 1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
Manufacturer : Ehret 1) Data Acquisition 34970A MY44073381 22LM78/1 12 May 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
Model : BK 4106 3. This certification is traceable to the International System of Unit.
. Result of Calibration :- (*) Without Adjustment
Serial No. : 22162 Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
ID No.: ERTC-L-In.-022 ; Beginning Finished
1, , Temp. (°C ) 26 27
Submitted by : Environment Research & Technology Company Limited. 2 REL.Humid. ( % ) 49 47
25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road, e g AC Supply ( Vot ) 221 220
Toongsonghong, Laksi, g
Bangkok 10210 H g (M2 Ref. Std
. i e & ¥ " 8 Position : e
Lacation : vonlfudansduatvisiiesiie (408/2) T 7 ID No.:
3 WE b S P 1 1RTD-2/1
Received Order : 4 January 2023 = 2 1RTD-2/2
Calibration Date : 4 January 2023 . W o5 3 22-01RTD-03
. 5 o =
Am bl.ent Tem?\s:rature : (26+10) GC Probe Installation Details : Dimension of Chamber : 4 1RTD-2/4
Relative Humidity : (50+30)% e 6. om D= 050 m al 5 1RTD-2/5
Calibrated by : Krisda Malee b= 50 cm W= 060 m 2 L
c= 50 cm H= 0.50 m 7 1RTD-2/7
9 (ref. D-2/9
Approved by : fret)

Approved Signatory
{ ) Pomthippa Tameyakul
(v ) Malee Butkruea
() Suwit Imjai

Issue Date : 17 January 2023

The Uncertainties are for a confidence probability of approximately 95%

This certilicate miy not be reproduced other than in Tull, except with the prior writlen

Approval of the head of Corporate Services 3 ; Equipment Calibration and Testing Services.

2132
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Equipment : Incubator Cert. No.: 23TM1
Condition As-Received : Used Item Page: 3of3
Reference : 2301-00020N-6
Result of Calibration :- (*) Without Adjustment
Function of UUC™ : Temperature Source
Fresh air setting : Close
Calibration vucH uucr Temperature Temperature Overall r—— Coverage
Point Setting | Reading stability uniformity Variation Factor
(3 | ey | (ec) (x°C) (°c) (*¢) | (#c) k
44.5 44.5 44.5 0.34 1.3 1.9 0.80 2
Calibration Measured Temperature ( °C )
Point Position
("G) 1 2 3 4 5 6 7 8 9 (ref.)
44.5 44,527 | 45501 45130 | 45606 | 43.8908 | 44.165 | 44.411 44.551 45204

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.

Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions,

Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.

UuC* : Unit Under Calibration
Note : The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
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©.2022 by Agilent Technologies Agilent CrossLab Compliance Services

Aagilent
CrossLab

From Insight to Outcome

Agilent CrossLab Compliance Services

EQUIPMENT QUALIFICATION REPORT (EQR)

Agilent CrossLab Compliance

Qualification Type: ES-0Q

System ID: MY 15330001

EQP Name: AgilentRecommended

EQP Revision: ES.02.50

EQP Publish Date: Marc.h 2020

Date: November 28, 2022 4:16:06 PM

Report Type: Report

Org. Name: Environment Research & Technology Co.,Ltd
Org. Location; 25/114 Moo 6 Soi Chinaket, Ngamwongwan

Rd.,Bangkok 10210

Date: November 28, 2022 4:16:06 PM
System ID: MY 15330001

Page 1/27 3/32



© 2022 by Agllent Technologies Agilent CrossLab Compliance Services € 2022 by Aglent Technologiss ' ; Aglient CréaaLab Compllancs Servies

" pat s o T i
Section B J Page 2R i
This section includes a status for each scheduled test and the overall qualification. For each test that is run, (1) the status is
Cover page 1 automatically determined based on pre-defined limits, and (2) the total number of times the test was run is displayed. For detailed
7 results and specifications for a test, refer to the test results in this EQR.
Table of Contents 2
Test Summary 3
Service Details 4
Details
Instrument Details 5
- Test Status . Runs
Protocol Details 6
—— — — Preparation : 5100 VDV Pass i
Tests 7
- - Instrument Tests : 5100 VDV Pass 1
Praparation : 5100 VDV ' ' 7 Autosampler Operation : Autosampler 1 - SPS4 Pass 1
Instrument Tests : 5100 VDV 10
Overall Qualification Status
Aut pler Operation : Aute ler 1 - SPS4 1
Pass |
Declaration of Change Control 12 o )
Attachments 13
Signature 25
Transaction Logs 26
Date: November 28, 2022 4:16:06 PM Date: November 28, 2022 4:16:06 PM
System ID: MY 15330001 System ID: MY 15330001

Page 2 /27 Paged. 27 4/32



© 2022 by Agilent Technologies

]

This section includes local conlact and delivery detalls for this service.

General Details

Service Order No./Request:

EQP Name:
EQP Revision:
Report Type:

Organization Details

6005573434
AgilentRecommended
ES.02.50

Report

-Agilent CrossLab Compliance Services

® 2022 by Agilent Technologies

Agilent CrossLab Compliance Services

This section describes the as found system configuration.

Details
Spectrometer 1
Manufacturer
Name
Model Number

Sample Introduction

Agilent Technologies
5100 VDV
G8011A

Double pass glass cyclonic spraychamber and seaspray nebulizer

Name: Environment Research & Technology Co. Ltd Serial Number MY 15330001
Location: 25/114 Moo 6 Soi Chinaket, Ngamwongwan Rd.,Bangkok 10210 Firmware Revision 2694
Local Contact Details Chiller 1
Name: Khun Raiwin Posit Manufacturer Agilent Technologies
Job Title: Supervisor Scientist Name Chiller
Qualification Location: ICPOES Room Model Number G8481A
Operator Details Serial Number 1A1560387
MName: Worawit Timakul Autosampler 1
Job Title: Field Service Engineer Manufacturer Agilent Technologies
Data Acquisition Details : Name SPS4
Acquisition Software Name: ICP Expert Model Number GB410A
Acquisition Software Revision: 7.1.0.6821
Serial Number AU15220240
Customer Data Systemn (CDS): Es: ICP Expert Vapor Generator 1
Manufacturer Agilent Technologies
Name VGATTP
Model Number GB475A
Serial Number MY 15330002
Date: November 28, 2022 4:16:06 PM Date: November 28, 2022 4:16:06 PM
System ID: MY 15330001 System ID: MY15330001

Page 4/27 Page5/27 5/32



® 2022 by Agilent Teghnologies , ] . ; ; Agilent CrossLab Compliance Services ® 2022 by Agilent Technologies . Agilent CrossLab Compliance Services

This section lists the revisions for all test units used in this report. For complete test-specific and high-level change details, refer to the This test records a status for each preparation task for the Agilent ICP-OES.

Revision History document.

Test Revision Test Configuration Details

ES.02.50 Autosampler Operation Model/Serial No.: GB011A MY 15330001

ES.02.50 Instrument Tests Results

ES.02.50 Preparation Criteria Observed Result  Expected Result  Status
Does the plasma ignite successfully in the first three Yes [Ves Pass
attempts?
Was the detector calibration performed and completed Yes Yes Pass
successfully?
Was the instrument calibration performed and completed Yes Yes Pans

successfully?

Date: November 28, 2022 4;16:06 PM
System ID: MY 15330001

Page 6/ 27 Page7/27 6 / 32

Date: Movember 28, 2022 4:16:06 PM
System ID: MY 15330001



©2022 by Agilent Tochiaicine . . Agilent ClossLab_CompIIance Seivices ® 2022 by Ap!lent Technologies . 3 - Agilent CrossLab Compliance Services

Image Details: Was the instrument calibration performed and completed successfully?
image Details: ~ Was the détector calibration performed and completed successfully? : - Dateand Time: November 28, 2022 4.07:34 PM
Date and Time: November 28, 2022 4:07:22 PM Host Name: 5CG0202NQ4

Host Name: 5CG0202NQ4 Q' vewolnices

Detector CALRG

L
-]
&
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]
-]
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2

HE OO0 H g s a

Overall Test Status

HE P OH Mg ma

Pass Runs: 1
Date: November 28, 2022 4:16:06 PM Date: Nowvember 28, 2022 4:16:06 PM
System ID; MY 15330001 System ID: MY 15330001

Page 8/27 Pagedi27 7/32



@ 2022 by Agilent Technologies ' . : Agilent CrossLab Compliance Services ©2022 by Agllent Technolegies 7 Agilent CrossLab Compliance Services

Purposs - P n . Purpose
This test records a status for each of the automated tests within the Agilent ICP-OES CDS. For detailed test criteria, refer to the This test verifies that the autosampler operates properly.
attached report.
Configuration Details
) . Model/Serial No.: GB410A i AU15220240
Configuration Details reCEE
Model/Serial No.: GBO11A MY 15330001 Results
' ) Criteria Observed Result  Expected Result  Status
Results Observed Result  Expected Result Status
Does the autosampler successfully move to the specified
Are the Functional Tests results within acceptance criteria? i o y P |Yes Yes |Pass
location(s)?
Subsystem Communications :
VS Yes Yes Pass
Overall Test Status
Air Flow Pass | Runs: 1
Yes Yes |Pass L
Water Flow - I e h
el Yes Yes Pass
Gas Flows x
s Yes Yes Pass
nerator ’ ' : T
Lk Yes | [Yes Pass
era ~—'7
Cam Yes Yes Pass
Spi Yes [ ves Pass

Are the Instrument Performance Tests results within acceptance criteria?

Reselution = -
Yes Yes Pass
Sensitivity I
Yes Yes Pass
Precision T % —
Yes Yes Pass
Overall Test Status
Pass Runs: 1
Date: November 28, 2022 4:16:06 PM Date: Movember 28, 2022 4:16:08 PM
System I1D: MY 15330001 System ID: MY 15330001

Page 10/27 Page 11127 8/32



© 2022 by Agilent Technologies Agilent CrossLab Compliance Services

yagia: of Change

This document is under change control. Revision histoa;y is maintained and printed on each document. Access to the master
documents is limited to process owners. Documents receive periodic review and cannot be assigned an evergreen status. The
qualification performed according to this document refers only fo the hardware/software configuration in place at the time of the
qualification. Agilent Technologies recommends that instrument configuration change management procedures be in place in order to
maintain the validation process. Any changes to the analytical or computer hardware or software must be clearly specified. A
change management system provides a means for determining the degree of requalification required according to the extent of the
changes made. All details of the changes must be thoroughly recorded and documented, together with details of completed tests and

their results. Note: Hardware/software configuration management is the customer's responsibility,

© 2022 by Agilent Technologies Aglleﬁt CrossLab Compliance Services

Training requirements note: The delivery engineer attaches an ACE led\lnique-sbeciﬂc training certificate to the Equipment
Qualification Report (EQR). Obtaining ACE technique-specific certification includes pre-requisite trainings for Data Integrity, General
Compliance topics (GMP, GLP, ALCOA, etc.}, instrument hartware and software components, and the ACE technique itself. The one
certificate encompasses all pre-requisite trainings as documented in the Agilent Learing Management System called Success
Factors.

Date: MNovember 28, 2022 4:16:06 PM
System ID: MY 15330001

Page 12 /27

Location Category Document Name Page
EQR General Certificate of Qualification for ACE 14
EQR General Operator's fraining certificate and qualifications 15
EQR General Operator's training certificate and qualifications . 16
EQR General Certificate of System Qualification 17
EQR General Instrument's Test Report 18
EQR General Software verification 21
EQR Material Certificate of Analysis Wavelenagth calibration solution 22
Date: MNovember 28, 2022 4:16:06 PM

System ID: MY 15330001

Page 13127 9/32



® 2022 by J\g!lenl.Tenhno_logies

Document Name:

Certificate of Qualification for ACE

Agilent CrossLab Compliance Services

@ 2022 by Agilent Technologies .

Document Name:

‘Agilent CrossLab Compliance Services

Operator's training certificate and qualifications

- Agilent Technologies

Agilent Compliance Engine Self Qualification
Date: April 17, 2022 11:11:13 PM

Drive Serial #: S0S83EBA Platform Revision: ACE 31127

Individual self-qualification reports for each specific technique installed are also available upon request. Thay provids addiional details
on the general rapor fram the it ¥ and are by the actual algorithms challenged during the process. There is
nota 10-0r P between and OQ program lesls because some aigorilhms are used by several tests and
acrass mulliple similar hardware components of the quaified systems.

Technigue Type Tests Completed Result
Atomic Absorplion 7 Conforms
Capillary Electrophoresis 10 Conforms
Dissotution 6 Conforms
Emission Speciroscopy 3 Canfarms
Gas Ghromatography - GOMS 17 Confoms
Gas Chromatography 29 Conforms
Gel Permeation Chromatography a Conforms
ICP-MS [} Conforms
Infrared Spectroscopy i 5 Conforms
Liquid Chromatagraphy 17 Canforms
Liquid Chramatography - LCMS -] Conforms
Microfluidics 18 Conforms
Sample ion - Gas Cl phy 8 Conforms
Sample Preparation - Liquid B Conforme
Chromatagraphy

P Fluid Ch 15 Conforms
Softwara 6 Conforms
UV-Vis Spectropholometer 13 Canforms

‘\",.- Agilent Technologies

Leamer Name:
Title Of Course:
Completion Date:

Certified By Company:

Al Service and Support fraining

Certificate of Completion

Worawit Timakul

ANV-CE-ICPOES-2-008-A: Agilent 5100 ICP-OES Support Neophyte Training

August 25, 2016

Leaming at Agilent

have the E specific

A certificate for Service and Support training is only valid while employed by Agilent Technologies or while working as 2n Agilent-authorized servies
provider, through which the service employee has nngoing access to Agilent’s: Safety Alerts, Service Notes, internal technical updates, update training, current
documentation, technical support, current parts, and parts updates. Completion of raining alone, without being employed by Agilent Technologies, does not
qualify an individual to safely install, service o maintain Agflent products.

Date:
System ID:

November 28, 2022 4:16:06 PM
MY 15330001

Page 14 /27

Date:
System ID:

November 28, 2022 4:16:06 PM

MY 15330001

Page 15 /27 10 / 32




© 2022 by Agilent Technologies

Gehe

Document Name:

-Agilent CrossLab Compliance Services

Operator's training certificate and qua!iﬁcaﬁcns

w Eer

® 2022 by Agilent Technologies = . : i Agilent crossLéb Compliance Services

Document Name: Certificate of System Qualification

i Apilent Technologies

Learner Name:

Title Of Course:

Completion Date:

Certified By Company:

Worawit Timakul

Certificate of Completion

ANV-CE-ICPOES-2-007-C: CrossLab Compliance Hardware Specific Delivery for Agilent

ICP-OES Systems

October 30, 2020

Learning at Agilent

All Service and Support training certificates have the following specific limitations,

A cerlificale for Seevice and Support training i only valid while employed by Agilent Technologics or while warking as an Agilent-authorized service
provider, throuph which the service employee has ongoing access 1o Agilent’s: Safety Alerts, Service Notes, internal technical updaies, updale iraining, current
documentution, wochnical suppor, current pans, and pans updates. Completion of traiming alone, withoul being employed by Agilent Technologies, does not
qualify an individual to safely install, sorvice or mainiin Agilent products.

Agilent Technologies

Certificate of Completion

Leamer Name: Worawit Timakul

Title Of Course: AN-CE-55-11-030-A: ACE 3.X User Update Training
Completion Date: July 1, 2020

Certified By Company; Learning at Agilent

All Service and Support trafning certi Bave the ing specific li

A certificate for Scrvice and Suppart trining is only valid while employed by Agilent Technologics or while working a5 an Agilenl-outhorized secvice
provider, through which the service employee has ongoing access lo Agilent's: Safety Alerts, Serviee Notes, inteenal technical updates, update training, current
documentation, technical support, current parts, and parts updates, Completion of iraining alone, withoul being employed by Agilent Technologies, does not
qualify an individual 1o safely install, service or maintain Agilent products. ¥

Date:
System ID:

November 28, 2022 4:16:06 PM

MY 15330001

Page 16/27

System ID:

MNovember 28, 2022 4:16:06 PM
MY 15330001

Page 17 /27 11732




©2022 by Agilent Technologies . Agilent CrossLab Compliance Services ©'2022 by Agilent Technologics : ' Aatlent Grosal.aly Coniylanie Safylces

saneral i . s : i Document Name: % Instrument's Test Report
Document Name: Instrument's Test Report
Sensitivity Test Pass
Radial
Beroit S muey Element Wavelengih | Specification  Method  Ratlo Standard  Blank
Instrument Model Agilent 5100 VDV CP-OES \ As (188,980 nim) 2450 SABR 1244 1263.4 89.1
| ininimet IFy Gant1A Se (196,026 nm) 2410 SABR 744 9035 1123
Instiman. Sariak Numbet WyASHA0N 2n (213.857 nm) 214210  SRBA 41508 568796  189.0
S Naglon Tilaeet Pb (220,253 nm) 246.0 SRBA 1918 3092.4 2735
Fnivs:yarsion £ Mn (257,610 nm) 23518.0 SRBR 120831 3030641 6265
Tontesi By g L Al (396152 nm) >34 s8R 80 413074 46000
Test Compielad On RENOV-2 212024 PHY Ba (493,408 nm) 2340 SBR 1031 12757275 12253.3
Result Summary K (766.481 nm) 218 SeR 39 1111098 227332
Aesolution Test Pass Al
| sensitviy Test Busss E Wavalang fication  Method  Ratio Standard  Blank
Pecidon Toit P As (188,980 nm) 22080 SRER 2508 3667.4 192.0
Se (196,026 nm) 21590 SRER 1722 2902.2 2391
Resolution Test Pass Zn (206.200 nm) 22340 SRBR 13605 17846.2 168.8
Element Wavelenglh Specification  Width Zn (213.857 nm) 217430 SHER 91297 200493.0 4800
N (174.213 nm) 9,40 740 Cd (214,439 nm) 242270 SABR 82556 156439.2 3574
As (188.980 i) £8.20 643 Ph (220.353 nm) 23200 SABR 6867 165021 5710
Fhmema o i Mn(257610nm) 2106250  SABR 391803 15837319 18512
Mo (202,032 nm} €820 .88
Cr (206.158 nm) £13.40 1029 Cr (267.718 nm) 21048.0 SRBR  4852.3 1764232 1297.2
Zn (213,857 nm) <870 743 Cu (324.754 nm) 2130 S8R 657 2680738 40203
Pb (220,353 nm) <850 8.08 Al(396.152 nm) 260 S8R 243 2710328 107224
Co (228.615 nm) £17.20 10.85 B (493.408 nm) 2600 s8R 2754 BO34589.3  29068.7
e (ka0 gat o) o el K (766.491 nm) 2240 S8R 818 36778044 443704
Mn (257.610 nm) $13.30 g.47
Mn (260.568 rim) 520,30 16.41
Cr (267.716 nm) £11.00 893
Cu (324.754 nm} $25.00 18.01
Cu (327.395 nm) £1420 12.72
St (338.071 nm) 233,50 28.00
Ba (455.408 nm) 44,00 33,00
Sr (460.733 nm) £36.00 2!:1.22
Ba (483.408 nm) =38.00 30.03
Ba (614,171 nm) <42.00 26,64
Ar (675,283 nm) =74,00 65.29
K (766.481 nm) <8000 §1.84
Page 20l 3
Page 1of 3
o November 28, 2022 4:16:08 PM Date: November 28, 2022 4:16:06 PM
System ID: e System ID: MY 15330001

Page 18/27 Page 19/27 12 /32



© 2022 by Agilent Technologies

Agilent CrossLab Compliance Services

© 2022 by Agilent Technalogies

ral

Document Name: Software verification

Agilent CrossLab Cnmpiian:e Services

Date: Manday, November 28, 2022 Time:
Windows User Name :  Admin Base Revision

Mumilie
Tnstall Type: NiA

J44:S6PMIUTC  Hosd Nume;
+07:00:00]

T

Additionol Packages:  NA

SIDOVDV-HP

ICF Expert

Base Reference File Name : ICPRefereactile. kil
Summary :
Overall Evaluation of lnstalistion Check : PASS

File Report Summary
Mo missieg files or invalid fies found

Mo system file difference found

Files Registration Report Summary
Files Registration check nat required far this prodicr

Registry Report Summary

Regisiry enries check not required for this prodect

Document Name: Instrument's Test Report |
Pracision Test Pass
Radial
Elemeant W,
Value % RSD

As (188.280 nm) =260 0.99

Se (196.026 nm) <260 1.0

Zn (213.857 nm) 5150 0.31

P {220.353 nm) £2.60 041

Mn (257,610 nm) £1.50 0.43

Al {396,152 nm) =1.50 0.39

Ba (493.408 nm) <150 0.85

K {786.481 nm) =1.50 0.29

Axial
Element Wavelength M d
Value % RSD

As (188980 nm) £1.50 087

Se (196.026 nm) 2150 0.76

Zn (206.200 nm) 21.50 0.42

Zn (213.857 nm) =1.50 0.5

Cd (214,439 nm) <1.50 0.50

P (220.353 nm) 51.50 0.43

Mn (257.810 nm) =1.50 0.50

Cr {267.716 nm) £1.50 0.43

Cu (324,754 nm) %1.50 0.48

Al (396152 nm) s1.50 0.48

Ba (493.408 nm) £1.50 0.7

K {766,491 nm) =150 0.50

Page 30of 3

Date: Movember 28, 2022 4:16:06 PM
System ID: MY 15330001

Page 20/27

Date: MNovember 28, 2022 4:16:06 PM
System ID: MY 15330001
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©2022 by Agilent Technolagies . Agilent CrossLab Compliance Services 2022 by Agilent Technologies : ; Agilent CrossLab Compliance Services

\aparists o i i J h . ' ' ' _ Document Name: . " Centificate of Analysis Wavelength calibration ."sclu;_ion

Document Name: - - Certificate of Analysis Wavelength calibration solution

i+ Agilent

Pariod of Validity: Aglent ansures tha accuracy of this salution until the expimtion data shewn below, provided the
instnections for use are followed  During the pesiod of validity, the purchaser will be natified if this product I3 recalled due to
CE RT' F'CATE DF ANALYSIS any significant changes in the stability of the sclution,

Agilent Product Name: Wavolenqth Calibratian Selution for ICP-0ES & MP-AES, & mp /L. 500l
Agilent Part No: ss10030100

Lot No: 0012183521 January
Date of release: 21 un
Date of expimtias: 31 July 2023

Praduct Specifications

Analyte | SlartingMateral | CASE | Centified Cone. | Amslyte | Starting Matertal | CAS# | Cortfind Cone.
A 1784272 | SO0 00 mgl | Mn [ 7435065 | 50012 0.025malL
As i 7H0-382 | Se01E 00 mgh | Mo (WM. | 13106768 | 5000 £ 0.025 mgll
B2 BNk | 10022318 | 500000z g | W [0 THE020_| 50004 0,025
cd Cd 440435 | 5000+ 0.025 b ] 7435921 | 5001 0.025 mg/l
Co Co TAH4Ed | EOONE 00 mgl | € e 7182452 | 8000 B.02Smgl
Cr CrNOs) TI50364 | E000% 002 mgi || & SN0, | 10042769 | 5000 0.025 mglL
Cu Cu TH0E08 | 50000025 gl || Zn In THATGES | 4999 0.028 mgl
K HHD: 767751 | 50.00% 0,25 mgll

Matrix: 6% HND;

Intended Use: This sciution is intended far u=e as o cartibied rofarence materisl ar calibretion standard for Inductively
coupled plasma optical emission spectrascopy (ICP-OES), Hmy couplad phum mass spectrometry (ICF.-MS), atomic

sbsarption spactroscapy {Hame AAS or GRAAS), mi bz amlzsion [MP-AES).

xray {XAF], and othor for slamental analysis.

Certification & Traceability: This CRM was manufactured under & quality management Fystam that is registerad to lsu
9001, IS0 17038 and ISO/IEC 17025, This CAM was prepared 1a the certifiad shawn ahave by gravi

methods using singhe-slement concentrates that wara centified using the “High P ICP-DES™ p | devaloped by

WIST and are directly uaceable to the NIST SAMs listed below. This salution was stabilized using high purity nitric acld
(HND3) and diluted with filtered (0.22um), 18 M-chm deionized water. The balances usad in the prapsration of this CAM are
i regularty with ity to NIST. All ol ' dnmmn are performed in Cless A calibrated glassware. The

cartifiad woia based wpon il ion of the cartified
cancentraticns was paformed using ICP-DES that was calibrated and/or referenced Iﬂilllll MIST SRbs: 31018, 3102,
AN04a, 3108, 3113, 31123, 3114, 31410, 2132, 3130, 2136, 3128, 3148, 31534, and 3168 The uneartanty associziad with each
cenifled i the expanded y o the §5% tavel using a coverage factor of k=2

Instructions for Usa: Aglient recommends that the solution ba thorewghly mixed by ropastad shaking or awirling of the
bettie immediately prior to use. Ta schieve the highest accuracy the analyst shauld: (1) use only pre-cleaned cantainers and
transferwars, (2} avoid pipatting directly from the CRM's origical container, (3) use a minimum sub-sample size of S00pL. {4)
make dilutions using calirated balances or cortified volumeatric class A flasks and pipottes, (5) dilute to volume using the
same matrix s the ariginal CAM, and (5] naver pour used product back into the orginal container. The salution should be
kept tightly capped and storad under nomal labaratary conditicns. Da nat froazs, heat, or axpose to direct sunlight.
Minkmize exposure to maisture or high humidity.

Pago 2ef3
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Date: November 28, 2022 4:16:06 PM Date: November 28, 2022 4.16.06 PM
System ID: MY 15330001 System ID: MY15330001
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Document Name:

Ceﬂiﬁcate_ofAnatyéis Wavelength calibration solution

Agilent CrossLab Compliance Services

Hazord lafsrmation: Asfor o tha Safoty Data Sheet (3D3), which can ba cbitsinad a1 wwwssllent samy/chom/nds,

B datsrminad w b 0 ¥ pea i 150 17034 and 150
Guide 35 Hapdicate samplos of tha fini luion in nccondanca with DSP 613
Awsasmmwnt of Hsmogensity and Stability. To ensers hmmm. wrzr should not take o swaller seb-sampls dan spacified in the
Instrucaiana far Use, s ding s will imvalidate the cartified volues ond uncartainties.

Furthar o Agllant For Rertbvr feformation abéut s CRAL

Qmablty Thia CRM e 0 qualty that i
= Registered 12 109001 ty ¥ TV NORD Cert Heg, Ne, 44 100 16561231)
*  Accewditnd to 150 17834 Ganeral Requl ter th A Meforence Mataral Prodisurs
{8318 Lt o 284R.02)
a 130 17EM refaancas mldllﬁml nwunnunu nldﬁ-d In 150 Gulde 31 and 130 Guidn 35.
o Accredited o IS0/IEC 17025 - G of Tasting snd Cal {AZLA Cen,
Mo, 2848.01)
. L Sunedunds, 116 by Rt ot hewiar, N1 00901)
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This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document,
including attachments. The ACE sign-off is an electronic signature that requires two distinct identification components: unique username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an
electronic signature. As a trained official operator, the Agilent representative has a unique password and logon to access ACE and
electronically sign this document. (Other e-signatures can be applied to this document using a Document Content Management or other
suitable method defined in your data access and control procedures.)

Details

Full Name of Signer: Worawit Timakul

Logged On User Name: worawit timakul@agilent.com

Signature Creation Date: November 28, 2022

Reason for Signature: Executed protocol and published this original version of document

Regulatory Disclaimer

This document provides a protocol o verify and record instrument configuration and evidence of proper operation. |t has been prepared from our
interpretation of applicable regulations as well as industry best practices. The document is designed to provide an important component of a complete

compliance package. Validation depends upon many factors and use of this protocol alone does not assure pli Agilent Technologies makes no
promises or representations as to ils iency for any specifi Y program.

Warranty

Agilent Technologies makes no warranty of any kind to this material, including but not limited to, the implied warranties or merchantability and fitness for
a particular purpose. Agilent Technologies shall not be liable for errors contained herein or for inci ar juential damages in tion with the

furnishing, performance, or use of this material.

Date:

System ID:

November 28, 2022 4:16:06 PM
MY 15330001
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User Name: woraen | Lisar Names worawiz. il Sysi
Hasthama: SCEND Pt Dot Miwarnbior 20 303 Hustnama: 5CG020z Piint Date: Novemba
00 HW ICP 5100 Envi researc Transaction log : O HUFICP 5100 Envl rasiar¢ Transaction log :
Time Traciackion Activity Type of Transaction Optional Information Time Transaction Activity Type of Transaction Optional Information
State Performed State Performed
Navermber 28, 2022 Audit SnasionCreated  Session Niie Movember 28, 2022 Star Execution Autosampler Operation : Mene
4:02:15 PM 4:09:01 PM Autosampler 1 - SPS4:
Cualitative Test - No setpaints
November 28, 2022 Start Configuration Session MNone associated
4:02:15 PM
MNovember 28, 2022 End Execution Aulasampier Operation : Run Count : 1
Movember 28, 2022 Audit Entillemant Licensing User is FisldEnaineer and 4:09:05 PM . Autosampler 1 - SPS4:
4:02:15 PM does not require an unlock Qualilative Test - Mo setpoints
code associated
Movember 28, 2022 Audit Eqpleaded Session EQP details for primary November 28, 2022 End Qualification Session oa
4:06:30 PM fechnique [Es] - 4:08:09 PM
File path:
[ProtocalPacks/Es/Configural MNavember 28, 2022 Start Reporting Session Mone
ons/02 50/Es,02,50.2qp], Lo, 05 P
EQP File Name: November 28, 2022 Audit Reporling Session Repor Generaled -
[E5.02.50.eqp), EQP Mame: 4:14:45 PM Certificate
fAgilentRecommended]
MNavember 28, 2022 Audit Reporiing Sessian Repori Signed : Cerlificate
Nevember 28, 2022 End Configuration Session None 4:15:27 PM FDF Name: 00 HW ICP
4:06:32 PM 5100 Envi
November 28, 2022 Stad Qualification ~ Session oa e aASTAZN Cyion)
4:06:35 PM =_t.pdf
User Name:
November 28, 2022 Start Exeeution Preparation : 5100 VDV: MNene worawit timakul@agdent com
4.08.38 PM Qualitafive Test - No satpaoints Full Mame of Signer: Worawit
associated Timakul
Reason for signalure:
Movemnber 28, 2022 End Execution Preparation : 5100 VOV: Run Count : 1 Execulad protoeal and
40738 PM Qualitative Test - Mo selpoints publishied this origingl version
e of document
HOTA ! ey 2022 it Hxsoution Inshiruml 1910 NOV, [ Naoe MNovember 28, 2022 Audit Reporting Session Repori Generaled : Repor
4:07:39 PM Qualitative Test - No setpoints =
4:15:43 PM
associated
November 28, 2022 End Execution Instrument Tests ; 5100 VDV:  Run Count : 1
4:08:52 PM Qualitative Tast - No setpaints
associated
Page 1/2 Pagaid
Date: November 28, 2022 4:16:06 PM Deits: Nouember 26,2022 4:16:08.PM
System ID: MY15330001 Systoan: 1 My5330001
Page 27 /27 16/ 32

Page 26 7 27



| B

PerkintEimer
For the Better

PinAAcle 900Z
Preventive Maintenance Report

Company Name: ENVIRONMENT RESEARCH
Instrument Location: 25/114 M.6, THANON NGAMWONGWAN
THUNGSONGHONG, LAKSI, BANGKOK, 10210

Instrument Serial No.: PZAS19031401

Date: 30-Jun-2023

PinAAcle 900Z Preventive Maintenance (PM)

Company Name: ENVIRONMENT RESEARCH
Address 25/114 M.6, THANON NGAMWONGWAN, THUNGSONGHONG, LAKSI, BANG
(Instrument Location):
Serial Number: PZAS19031401 PM Number: 12
Customer Name K. RAIWIN Telephone 099-182-9241
(if applicable): Number:
Custt?mer Support K. DUANG Service Order WO-02273780
Engineer Name: Number:
Next PM Due
Date PM Performed: 30-Jun-2023 . 30-Dec-2023
(DD-MMM-YYYY) Date:
(DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date ' )
09370144 Rev.9 A January 2018 - .
v PerkinElmer
Scope

The purpose of this PM isto ensure the continued functionality of the PinAAcle 900Z by inspecting and
replacing any worn or damaged parts. This service should only be performed by a trained representative of
PerkinElmer.

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to
starting the PM.

Always check with the customer before making any changes that may affect the customer’s analysis or calibration,
including a current back-up of system software and/or data files.

The completed document should be signed by an authorized PerkinElmer and customer representative and left with
the customer.

Update the PM sticker and instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are reserved.

No part of this publication may be reproduced in any form whatsoever or translated into any language without the
prior, written permission of PerkinElmer, Inc. Copyright © 2013 PerkinElmer, Inc.

Trademarks
Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected
by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and registered trademarks

not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.

Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind
with regard to this document, including, but not limited to, the implied warranties of merchantability and
fitness for a particular purpose.

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use of
this document.

[PinAAcle 900Z Preventive Maintenance (PM) Page 1of 7 |
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Component List

Additional Tools Required for PM

Part Number

(if applicable) Description Quantity Serial #
ofiég%izzzg Electronic Flow Meter 1 NA

B0505495 Test Jig 1 NA
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 092216-010130
N3050109 Ba Lumina HCL 1 102416-040160
N3050139 K Lumina HCL 1 110716-010060
N3050152 Ni Lumina HCL 1 100516-030190
N3050119 Cr Lumina HCL 1 091911-020150

Component / Specific Model Serial # Configuration Notes
Parts Lists
Parts Included with the PM
Part Number
Description uanti
(if applicable) P a i
B0501696 Fan Filters 2
B3002013 THGA Contact Cylinders 1
B3141064 Glycerol for THGA Cooling N/A
Additional Reagents and Standards Required for PM
Part Number . . Expired
) ) Description lit Batch/Lot #
(if applicable) 2 Quality / Date (Mm/vy)
N9300244 GFAAS Mixed Standard AR 56-021CRY1 30-Jun-2023

Additional Reagents and Standards Required for PM (Customer Support Solution)

I':‘art Nl:lmber Description Quantity Batch/Lot # R
(if applicable) Date (Mm/YY)
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO; 250 ml. AR AR
[PinAAcle 900Z Preventive Maintenance (PM) Page2of 7 |
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4. Electrical:

Procedure Checklist
¥ Inspect PC boards. Clean if necessary.

W Check instrument firmware revisions upgrade to current levels (if necessary)

¥ Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the results
1. General: in the service log folder in the Spectrometer BM Log Viewer.

Use (v ) to check off those steps in the checklist that have been completed.

¥/ Review the instrument performance with the customer and document any recent
problems.

Inspect the customer log book and make any appropriate PM entries.

V] Perform general inspection of system for cleanliness.

2. PCInstrument Software:

V! Instrument Software user files/databases archived, packed, and/or deleted as needed.

3. Mechanical:

V! Inspect and clean all fans and filters. Replace filters if necessary

¥ Inspect all gas and water lines for leaks and/or wear. Replace if needed. Thoroughly inspect all
quick connects. Replace the Y connector, P/N 09921079, if needed.

V1 Clean exterior of the instrument.

¥ Check the drain system for signs of wear. Replace worn or damaged parts.

V] Inspect the pole pieces and clean where the pole pieces contact the furnace. Replace the pole
piece p-rings as needed, P/N’s B0501018 & B0501250. Grease the O-rings as needed with
Apiezon L grease, P/N 09905148

[ Inspect the four insulation pads on the front contact housing of the THGA in furnace. If the pads
are missing replace the THGA furnace or replace the insulator pads on the furnace.

W1 Inspect the graphite tube and clean the contact cylinders. Replace if necessary.

W Check internal and external gas flows with the Electronic Gas Flow Meter and the Gas Flow Test
Probe as described in the Service Manual. Correct if necessary.

W1 Check furnace open/close function.

[V Verify the operation of the GFTV Camera for proper operation and viewing alignment in the
furnace camera Tube View window. Align if needed.

W Check the operation of the Halogen Light ASSY for the GFTV Camera. Replace if needed.

¥ Check the water level/quality in the recirculation (if applicable). Add distilled water if necessary.

¥ Check the cooling system fluid flow rate with the FCS In-Line Flow Meter for proper levels if
needed. Refer to SDB# COSY008.STN

V1 Perform Cooling System maintenance if needed per SDB# COSY005.STN.

Check auto sampler operation.

1 Perform an auto sampler check valve test as described in the Service Manual.

¥ Lubricate the spindles of the auto sampler pumps and all moving parts of the tray mechanics as
described in the Service Manual.

W Inspect the auto sampler sampling capillary as described in the Service Manual. Replace if
necessary.

W Inspect the four insulation pads on the front contact housing of the THGA in furnace. If the pads
are missing replace the THGA furnace or replace the insulator pads on the furnace.

W Inspect the graphite tube and clean the contact cylinders. Replace if necessary.

W1 Check internal and external gas flows with the Electronic Gas Flow Meter and the Gas Flow Test
Probe as described in the Service Manual. Correct if necessary.

1 Check furnace open/close function

I PinAAcle 900Z Preventive Maintenance (PM) Page 4 of 7 I

5. Optics:

W1 Inspect and clean the sample compartment windows, if needed.
W Inspect and clean the furnace windows, if needed.
V! Inspect and clean the GFTV camera lens, if needed.
W/ Inspect optics. Clean or replace if necessary,
6. Gasses:

W1 Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.
V1 Verify that the air filter element is dry. Replace if necessary.

7. After PM Performance tests [THGA]:
7.1 Furnace Gas Flows

Description: Ensures the flow rates are within specification.

Parameter Specification Test Results Pass/Fail
Internal Flow Rate 250 mL/min + 25 mL/min 255 Passed
External Flow Rate 100 mL/min £ 10 mL/min 105 Passed

7.2 Chromium Baseline Noise

Description: Signal to noise check.

Parameter Specification Results Pass/Fail
Baseline Noise <0.005 Abs. 0.0011 Passed
Standard Deviation S0EDy 0.0003 Passed

7.3 Chromium Characteristic Mass and Precision

Description: Calculate the characteristic mass using the characteristic mass tool and
precision from the integrated absorbance values.

Parameter Specification Results Pass/Fail
Cr mg Results <7.0 pg/0.0044 A-s 6.6 Passed
Precision <20% 147 Passed

I PinAAcle 900Z Preventive Maintenance (PM) Page 5 of 7 I




7.4 Copper Characteristic Mass and Zeeman Ratio

Description: Calculate the characteristic mass using the characteristic mass tool and

check the Zeeman Ratio.

Parameter Specification Results Pass/Fail
Cu mg Result <16.5 pg/0.0044 A-s 154 Passed
Zeeman Ratio 0.52+0.04 0.52 Passed
8. Review:
¥ Review with the customer PM work performed.
V1 Review with the customer routine maintenance procedures.
¥ Discuss recommended customer supplied materials to have on hand.
V1 Attach PM sticker.
I PinAAcle 900Z Preventive Maintenance (PM) Page 6 of 7 I

Additional Comments

Additional Comments Regarding the PM

_ Atomic Signal (Peak area)
"~ Atomic Signal (Peak area ) + Background Signal (Peak area)

Zeeman Ratio

0.1456

0.1456+0.1293

Review

The preventive maintenance checks and if applicable performance tests for PinAAcle 9002
have been completed.

This PinAAcle 900Z Passes /] Fails (1 the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinEImer Representative: Date:
30-Jun-2023
(DD-MMM-YYYY)
Authorized Customer Representative: Date:
(DD-MMM-YYYY)
I PinAAcle 900Z Preventive Maintenance (PM) Page 7 of 7 I
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
Cert.No.: 22CH1759

o

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES SN
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK. 10250 el h‘lsc-Tlsl-TISwnzs
TEL.0-2717-3000-27  FAX. (127199484 CALIBRATION 0008 Page.: 2 of 2
Condition of this result of calibration
1. Reference Standard Instrument ;-
Cert.No.: 22CH1759 Instrument Serial No. ID No. Certificate No. Due date
1) Thermometer 9549224  130RCO003 221484 17 Apr 2023

Certificate of Calibration

ik LR R 2. Certified Reference Materials :-

Wanutactmer: Kb DIGITAL - Conductivity calibration solution, Thermo Scientific (traceable to NIST)

Model 2 COM-100 - Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to SI

Serial Ne. ; PONPES863548 through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

ID No. : NO.4 Conductivity Solution Manufacturer Lot No. Exp. date

Condition As-Received: Used Item *100 uSfem Thermo Scientific 152/01 14 Apr 2023
1413.0 uS/icm CPA Chem 823328 20 June 2023

Received Date :
Calibration Date :
Reference :

Submitted by :

Page.: 1 of 2

27 December 2022
27 December 2022
2212-0734WN-8

Environment Research & Technology Company Limited.
25/114 Moo 6, Sol Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

This certification is traceable to the International System of Unit maintained at:-

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

- Control Conductivity calibration solution temperature by Water bath (25+0.1) ¥ o}
3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration results
Function : Conductivity Measurement
(*) After Adjustment at 1413.0 pS/cm

Ambient Temperature : (25 +25) C Conductivity Electrode Serial No.: PONPE5863548
Relative Humidity : (80 + 15) %
Calibration Procedure: In -house methaod ; Standard Before Adjustment After Adjustment Uncertainty Coverage
- CP-CHB : based on direct measurement by Conductivity Solution UuUC* Reading UUC* Reading of Measurement factor
using certified reference material (CRM) () k
Calibrated by : Walalak Sirithean
*100 uSlem 95.6 uSfcm 96.8 pS/em 5.1 puSlem 2.00
1413.0 puSfem 1370 pSfem 1410 LS/em 11 uSlem 2.00

Approved by :

( ) Malee Butkruea
() Saithip Meangmai

{ 1/} Warakorn Lerngagtrakul

Issue Date :

Approved Signatory

28 December 2022

The Uncertainties are for a confidence probability of approximately 93 %

This centificile may not be reproduced ather than in Tull, except with the prior wiitten

Approvil of the head of Corporate Services 3 @ Equipment Calibration and Testing Services,

A 0048996

Remark - UUC* = Unit Under Calibration
-*=Not NSC - ONSC Accredited

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

factor k, providing a level of confidence of approximately 95 %.

-olo-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) M

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES q//_/,_—:"-\‘\_\: ) X
534/4 PATTANAKARN ROAD 501 |8, SUANLUANG, SUANLUANG BANGKOK 10250 b Qsc.}.rls I_""s‘ m"ﬁ Equipment : FotAir-Gvan Cert. No.: 23TM32
b el Sl i & SALRRATION N Condition As-Received : Used ltem Page: 2 of 3
Reference : 2301-00020N-3
Cert. No.: 23TM32 e il
. Page: 1 of 3 Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
Certiﬁcate Of C alibl’atlﬂn method with Data Acquisition which connected with Resistance Temperature Detactor ( RTD ) and
Thermocouple Type T,
The temperature scale used was based on 1TS-80.
Equipment : Hot Air Oven Condition of this result of calibration
1. Reference standard instrument:-
Manufacturer : Memmert Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 34972A MY57013823 22LM24 26 Feb 2023
Model ; Ui 2, This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Serial No. : B414.0652 Result of Calibration :- (*) Without Adjustment
Function of UUC* ; Temperature Source
ID No. : ERTC-L-In.-098 Fresh air setting : Close Environment during calibration
T Beginning Finished
Submitted by : Environment Research & Technology Company Limited. Temp. (°C ) o8 32
25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road, 2 L REL.Humid. { % ) 50 55
Toongsonghong, Laksi, o‘ ? AC Supply { Volt ) 220 221
Bangkok 10210 3 fret
Location : Laboratory (ERTC) ¥ ‘5 E Hi2 8 Ref. Std. ID No.: @
L T Calibration Point
Received Order : 4 January 2023 W;Z-‘-‘;Er_zﬂ 4 /
Calibration Date : 4 January 2023 e Position:| (104)°C (180)°C
Ambient Temperature : (26 +£10) % [
Relative Humidity : (5030 )% ; ;::;21&; fg:;gg;
Calibrated by : Preecha Hlahib ) Ditnaneion el Shanibers 3 17RTD-03 1_9-‘I ?TCA(_)3
Probe Installation Details : 1 4 17RTD-04 19-17TC-04
a= 50 com s fA0.  m 5 | 17RTD-05 | 19-17TC-05
Approved by : b= 50 om Ere 9% n 6 17RTD-06 | 19-17TC-06
Approved Signatory c= 80 cm Epe CAS.  'm 7 17RTD-07 | 19-17TC-07
() Pornthippa Tameyakul Capuciy=  ©11 W & | 17rTD08 | 19-17TC08
( /) Malee Butkruea 9 (ref) | 17RTD-09 | 19-17TC-09
() Suwit Imjai
Issue Date : 16 January 2023

The Uncertainties are for a confidence probability of approximately 95%

This cerfificate may not be reproduced ather than in full, sxeept with the prior writen

Approval of the head of Comporate Services 31 Equipment Calibration and Testing Services, -

g
A 0049319 a 1142804




Calibration Certificate ID
TH2036-003-011723-ACC-TH

Mettler-Toledo (Thailand) Ltd.

846/4 - 846/5 Lasalle Rd., Bangna Tai Sub-District
Bangna District, Bangkok 10260

+66 2723 0382

MT-TH.ServiceSupport@mt.com NSC-TISI-TIS 17025

CALIBRATION D062

Equipment : Hot Air Oven Cert. No.: 23TMm32
Condition As-Received : Used ltem Page: 3of3
Reference : 2301-00020N3 Accuracy Calibration Certificate
Result of Calibration :- () Without Adjustment
Function of UUC*:  Temperature Source Customer
Fresh air setting : Close Company: Environment Research & Technology Co., Ltd.
Calibration uuc* uucr Temperature Temperature Overall Coverage Address: 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Toongsonghong
Point Setting Reading stability uniformity Variation nesiainty Factor City: Laksi Contact: Ramita Taengthai
(°C) (°C) (e (+°C) {*3) ("c) (+°C) K Zip / Postal: 10210
104.0 104.0 104.0 0.10 0.95 1.6 0.42 2 State / Province: Bangkok
1800 | 1800 | 1800 0.29 18 33 [ 1 2 orcertumeer LI N
Calibration Measured Temperature ( °C ) *0332617856*
Paint Position Weighing Device
(°c) 1 2 3 4 5 6 T 8 9 (ref.) ighi
1040 | 104.630 | 103.574 | 103.239 | 103.951 | 104.422 | 104.052 | 103.192 | 104.041 | 104.089 Mandfacturer vietler foeco ' e e et
180.0 179.581 | 179.816 | 178.321 | 179.612 | 181.116 | 179.997 | 178.605 | 179.735 179.508 Modek uszoss! Asset Number e
Serial No.: B334691537 T | Model: N/A
Average* : The average of 30 values in each position. Building: N/A T | Serial No.: N/A
Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor. Floor: 5 T | Asset No.: N/A
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured Room: 504
temperature at the reference location which are observed at the same time or at as close an observation time as i il
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions. i Mtk e
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation, : e oore
UuC* : Unit Under Calibration Procedure

Note : The reported uncertainty of measurement was included stability and excluded uniformity .
EURAMET cg-18 v. 4.0 (11/2015)

CP/W002/20

Calibration Guideline:
METTLER TOLEDO Work Instruction:

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

This calibration certificate contains measurements for As Found calibration. No As Left calibration was performed because the device
000 was not modified after As Found calibration. Therefore, results for As Left correspond to As Found.

The sensitivity/span of the weighing instrument was adjusted before calibration with a built-in weight.

In accordance with EURAMET cg-18 (11/2015), the test loads were selected to reflect the specific use of the weighing device or to

accommodate specific calibration conditions.

Humidity

Temperature

As Found Start: 23.7 °C End: 23.6 °C Start: 46.5 % End: 45.6 %
As Found Calibration Date: 17-Jan-2023 Calibrator: -
As Left Calibration Date: N/A
Issue Date: 19-Jan-2023 Chawalit Martsuloke
Approved Signatory:

Technical Manager / Head of Calibration Center
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Calibration Certificate ID
TH2036-003-011723-ACC-TH

Calibration Certificate ID
TH2036-003-011723-ACC-TH

METTLER TOLEDO METTLER TOLEDO S

Error of Indication
Measurement Results
- As Found
Repeatablllty Reference Value Indication Error of Indication Expanded Uncertainty k
1 0.0000 g 0.0000 g 0.0000 g 0.10 mg 2
Test Load: 100 g
2 0.0500 g 0.0500 g 0.0000 g 0.12mg 2
As Found As Left As Found ; ; - .
p 99.9999 g NA @ As Left I (Test Point) 3 0.1000 g 0.1000 g 0.0000 g 0.12 mg
26d; 4 0.5000 g 0.5000 g 0.0000 g 0.12 mg 2
2 99.9999 g N/A
10 adl 2 5 1.0000 g 1.0000 g 0.0000 g 0.12 mg 2
3 99.9999 g N/A - 4
6 5.0000 g 5.0000 g 0.0000 g 0.13mg 2
4 99.9998 g N/A 3
Y 7 10.0000 g 10.0001 g 0.0001 g 0.13 mg 2
5 99.9999 g N/A -2dy
; 8 50.0000 g 50.0000 g 0.0000 g 0.17 mg 2
6 99.9998 g N/A 9 1 3
¥ ¥ 9 100.0000 g 99.9999 g -0.0001 g 0.23 mg 2
7 99.9999 g N/A
10 150.0000 g 149.9999 g -0.0001 g 0.34 mg 2
8 99.9999 g N/A
11 200.0000 g 199.9999 g -0.0001 g 0.38 mg 2
9 99.9999 g N/A
10 99.9999 g N/A
8 L 4 08
| As Found
Standard
‘ Deviation 0.00004 g NA !
Y Z | #hsiett
5 = |
E |
=
6 2
The "d" in the graph represents the readability of the range/interval in which the S [ e s e e e o l For |r.nprove.d legibility of the gra;.)hlcs
test was performed, E - only increasing measurement points
o : 5 - - = are shown and measurement points
The results of this graph are based upon the absolute values of the differences -Q close to zero are not displayed.
from the mean value. & 2
Eccentricity
Test Load: 100 g
Position As Found As Left i3 3|4 i
Ve , 20 15
1 99.9999 g N/A /
/ 0d 0d \ Calibration Points [g]
2 100.0000 g N/A / '.
3 99.9999 g N/A " | The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the
4 99.9999 g N/A \ coverage factor k — which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range
5 100.0000 g N/A \ 1d 1d of values with a probability of approximately 95%.
S The user is responsible for maintaining environmental conditions and the settings of the weighing instrument when it was calibrated.
Mepdmurn 0.0001 N/A
Deviation 10001 9 As Found

The "d" in the graph represents the readability of the range/interval in which
the test was performed.

Test Equipment

Software Version: 1.23.1.11
Report Version: 2,16.30
Form Number: F103C
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All weights used for metrological testing are traceable to national or international standards. The weights were calibrated and certified by

an accredited calibration laboratory.

Weight Set 1: OIML E2

Weight Set No.: WS57 Date of Issue: 06-Jan-2022
Certificate Number: 177037 Calibration Due Date: 03-Jul-2023
Thermo Hygrometer

Equipment No.: IN255 Date of Issue: 20-Jul-2022
Certificate Number: 22H1503 Calibration Due Date: 04-Jul-2023

Software Version: 1.23.1.11

Report Version: 2,16.30
Form Number: F103C
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written permission of the issuing calibration laboratory.

Page 3 of 5

24132



Calibration Certificate ID METTLER TOI.EDO .t.__ :\_E -

TH2036-003-011723-ACC-TH

Remarks

FACT adjustment functionality activated

Equipment condition: Good

Next calibration according to customer's procedure
Calibration data not decide by calibration laboratory

End of Accredited Section

The information below and any attachments to this calibration certificate are not part of the accredited calibration.

Calibration Certificate ID
TH2036-003-011723-ACC-TH

METTLER TOLEDO ¢

Measurement Uncertainty of the Weighing Instrument in Use

Software Version: 1.23.1.11 © METTLER TOLEDO
Report Version: 2.16.30 This is an original document and may not be partially reproduced without the

Form Number: F103C written permission of the issuing calibration laboratory.

Page 4 of 5

Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of
the errors of indication. The value R represents the net load indication in the unit of measure of the device.

Temperature coefficient for the evaluation of the measurement uncertainty in use:

Temperature range on site for the evaluation of the measurement uncertainty in use:

Linearization of Uncertainty Equation

(T & | e

1| 0.0001g

220 g Uy =0.12mg + 0.00474 mg/g - R

1.5-10%/K

3K

N/A

To optimize the stability of the linearization, besides of the zero load only increasing measurement points with a test load of 5% of the
measurement range or larger are taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples)

0.0220 g
0.2200 g
2.2000 g
22,0000 g

220.0000 g

Absallite Uincertainty [ma)

0.12mg 0.55%
0.12mg 0.055%
0.13mg 0.0059%
0.22mg 0.0010%
1.2mg 0.00053%
£
£
| £
8
5
g
=
&

Waighing Range [']

As Found As Left

N/A
N/A
N/A
N/A
N/A

Reading [g]

N/A
N/A
N/A
N/A
N/A
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Report Version: 2,16.30
Form Number: F103C

© METTLER TOLEDO

This is an original document and may not be partially reproduced without the

written permission of the issuing calibration laboratory.

Page 5 of 5

25132



Attachment to Calibration Certificate:
TH2036-003-011723-ACC-TH

GWP® Certificate

METTLER TOLEDO Serv:

GWP®
Certificate

Attachment to Calibration Certificate:
TH2036-003-011723-ACC-TH
GWP® Certificate

METTLER TOLEDO Serv:

Minimum Weight

As Found Minimum Weight Table

As
Found

The weighing device meets the given
process requirements.

As
Left

The weighing device meets the given
process requirements.

Tests Performed:

| As Found As Left No adjustments/modifications made. As Left results

correspond to As Found.

Process Requirements

Weighing Tolerance: 1%

Safe Welghing Range

Msscroment Uncavtsinty

| Smallest Net Weight: 0.0500 g Safety Factor: 2

Farbatoem Bl rermert Lincmtssnty [%)

Waighing Trernce: 1%

|
] )‘\J\’
i < Safe To Weigh
E —
. II B Wesghing Fango (5| Capaciy
Fmaciabd ity Enmbeal Ml Wit
ol
Darsprmirad
While the values in this graph reflect the actual calibration results, the curves are simply a visual representation. This graph reflects As Left testing, unless only As Found

was performed.
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Report Version: 2.16.30
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written permission of the issuing calibration laboratory.

Minimum weights for different weighing tolerances and safety factors
Safety Factor

| Tolerance 1 2 3 5 10
01% 011794 g 0.23700 g 0.35721 g 0.60113 123215
0.2% 0.05883 g 0.11794 g 0.17733 g 0.29696 g 060113 g
05% 0.02350 g 0.04704 g 0.07063 g 0.11794 g 023700
1% 0.01174g 0.02350 g 0.03526 g 0.05883 g 0.11794 g
2% 0.00587 g 0.01174 g 0.01762¢ 0.02938 0.05883 g
5% 0.00235 g 0.00470 g 0.00704 g 0.01174g 0.02350 g

J Pass: The determined minimum weight meets the requirement for the smallest net weight.

As Left Minimum Weight Table

Minimum weights for different weighing tolerances and safety factors
Safety Factor

| Tolerance 1 2 3 5 10
0.1% 0.11794 g 0.23700 g 0.35721 g 0.60113 123215g
0.2% 0.05883 g 0.11794 g 0.17733 0.29696 g 0.60113 g
0.5% 0.02350 g 0.04704 g 0.07063 g 0.11794 g 0.23700 g
1% 0.01174 g 0.02350 g 0.03526 g 0.05883 g 0.11794 g
2% 0.00587 g 0.01174 g 0.01762g 0.02938 g 0.05883 g
5% 0.00235 g 0.00470 g 0.00704 g 0.01174 g 0.02350 g

J Pass: The determined minimum weight meets the requirement for the smallest net weight.

At these net minimum weight values, the measurement uncertainty of the weighing device is equal to or less than 1/1 (no safety factor), 1/2,
1/3, 1/5, or 1/10 of the required tolerance. The values are calculated with k = 2 and based on the linear formula of the measurement uncertainty

of the weighing device in use.

The safety factor for As Found is always 1. This implies no safety factor. As Found testing looks at the behavior of the instrument from the past
until test occurred. For the past, it is necessary to know that the tolerance was met, but not the safety factor. The safety factor is a proactive

measure to apply for future measurements.

Notes on minimum weight values in above table:
1. If "N/A" is shown above, no appropriate value could be calculated.
2. METTLER TOLEDO is not responsible for the definition of the process requirements.

Page 2 of 4
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Attachment to Calibration Certificate:
TH2036-003-011723-ACC-TH
GWP® Certificate

METTLER TOLEDO

Measurement Results

Results Summary

As Found
As Left \/ \/ \/
" = Passed
X = Failed

1, = Safety Factor not met

Repeatability

Test Load: 100 g

Control Limit Std. Deviation m Std. Deviation m

0.1% N/A

0.2% 0.00005 g v f

0.5% 0.00013 g v v
0.00004 g* 0.00004 g*

1% 0.00025 g v v

2% 0.00050 g v v

5% 0.00125 g v v

*The calculated standard deviation value is below the rounding error of the balance. The 0.41*d rule is used for the assessment of this
repeatability test and the calculation of the minimum weight.

The weighing tolerance is met if the standard deviation is less than or equal to the corresponding control limit.

Eccentricity

Test Load: 100 g

0.1% 0.0500 g v v
0.2% 0.1000 g v v
0.5% 0.2500 g v o
0.0001 g 0.0001 g
1% 0.5000 g v v
2% 1.0000 g v L
5% 2.5000 g v v
The weighing tolerance is met if the deviation is less than or equal to the corresponding control limit.
Software Version: 1.23.1.11 © METTLER TOLEDO Page 3 of 4

Report Version: 2.16.30
Form Number: F103C
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written permission of the issuing calibration laboratory.

Attachment to Calibration Certificate:
TH2036-003-011723-ACC-TH
GWP® Certificate

METTLER TOLEDO

Error of Indication
As Found
Control limits for various weighing tolerances
0.0000 g 0.0000 g
50.0000 g 0.0000g | 0.0250g | 0.0500g | 0.1250g | 0.2500g | 0.5000g | 1.2500g
100.0000 g -0.0001 g 0.0500 g 0.1000 g 0.2500 g 0.5000 g 1.0000 g 2.5000 g
150.0000 g -0.0001 g 0.0750 g 0.1500 g 0.3750 g 0.7500 g 1.5000 g 3.7500 g
200.0000 g -0.0001g 0.1000 g 0.2000 g 0.5000 g 1.0000 g 2.0000 g 5.0000 g
T v v v v v
As Left

e N S S S W
0.0000 g 0.0000 g
50.0000 g 0.0000g | 0.0250g | 0.0500g | 0.1250g | 0.2500g | 0.5000g | 1.2500g
100.0000g | -0.0001g | 0.0500g | 0.1000g | 0.2500g | 0.5000g | 1.0000g | 2.5000g
150.0000g | -0.0001g | 0.0750g | 0.1500g | 0.3750g | 0.7500g | 1.5000g | 3.7500g
200.0000g | -0.0001g | 0.1000g | 0.2000g | 0.5000g | 1.0000g | 2.0000g | 5.0000g

[ resut R v v v v v

The weighing tolerance is met if the error (of indication) for each test point is less than or equal to the corresponding control
limit for that particular weighing tolerance. Results at or close to the zero point cannot be assessed.
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Calibration Certificate ID
TH2036-003-011723-ACC-TH

Mettler-Toledo (Thailand) Ltd.

METTLER TOLEDO

846/4 - 846/5 Lasalle Rd., Bangna Tai Sub-District

Bangna District, Bangkok 10260
+66 2723 0382
MT-TH.ServiceSupport@mt.com

5 =,

NSC-TISI-TIS 17025
CALIBRATION 0062

Calibration Certificate ID
TH2036-003-011723-ACC-TH

METTLER TOLEDO

Measurement Results

Repeatability

Test Load: 100 g

Accuracy Calibration Certificate

Customer
Company: Environment Research & Technology Co., Ltd.
Address: 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Toongsonghong
City: Laksi Contact: Ramita Taengthai
Zip / Postal: 10210
State / Province: Bangkok
Order Number:

*x0332617856x

Weighing Device

Manufacturer: Mettler Toledo Instrument Type: Weighing Instrument
Model: MS204S/01 Asset Number: ERTC-L-IN-088
Serial No.: B334691537 Terminal Model: N/A
Building: N/A Terminal Serial No.: N/A
Floor: 5 Terminal Asset No.: N/A
Room: 504
Max. Capacity Readability (d)
1 220¢g 0.0001 g
Procedure

* &1 Pain
1 99.9999 g N/A As Left 1 (Test Point)
25d;
2 99.9999 g N/A
0 Ad
3 99.9999 g N/A
4 99.9998 g N/A 3d;
5 99.9999 g N/A -2d;
6 99.9998 g N/A 1d 3
7 99.9999 g N/A
8 99.9999 g N/A
9 99.9999 g N/A
10 99.9999 g N/A
8 4
Standard
Deviation 0.00004 g NA
The "d" in the graph represents the readability of the range/interval in which the
test was performed.
The results of this graph are based upon the absolute values of the differences
from the mean value.
Eccentricity

Calibration Guideline:
METTLER TOLEDO Work Instruction:

EURAMET cg-18 v. 4.0 (11/2015)

CP/W002/20

This calibration certificate contains measurements for As Found calibration. No As Left calibration was performed because the device
was not modified after As Found calibration. Therefore, results for As Left correspond to As Found.

The sensitivity/span of the weighing instrument was adjusted before calibration with a built-in weight.

In accordance with EURAMET cg-18 (11/2015), the test loads were selected to reflect the specific use of the weighing device or to
accommodate specific calibration conditions.

I S N R

As Found Start: 23.7 °C End: 23.6 °C Start: 46.5 % End: 45.6 %
As Found Calibration Date: 17-Jan-2023 Calibrator:
As Left Calibration Date: N/A
Issue Date: 19-Jan-2023 Chawalit Martsuloke
Approved Signatory:

Technical Manager / Head of Calibration Center

Test Load: 100 g

AN

N/A _../

1 99.9999
9 /" od

2 100.0000 g N/A f.f’

3 99.9999 g N/A [

4 99.9999 g N/A ll.‘

5 100.0000 g N/A \ 1d

\\ o

Maximum
Deviation 0.0001 g NIA As Found

The "d" in the graph represents the readability of the range/interval in which

the test was performed.
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Calibration Certificate ID
TH2036-003-011723-ACC-TH

METTLER TOLEDO Sen

Error of Indication
As Found
Reference Value Indicati Error of Indication Expanded Uncertainty k
1 0.0000 g 0.0000 g 0.0000 g 0.10 mg 2
2 0.0500 g 0.0500 g 0.0000 g 0.12mg 2
3 0.1000 g 0.1000 g 0.0000 g 0.12mg 2
4 0.5000 g 0.5000 g 0.0000 g 0.12 mg 2
5 1.0000 g 1.0000 g 0.0000 g 0.12mg 2
6 5.0000 g 5.0000 g 0.0000 g 0.13mg 2
7 10.0000 g 10.0001 g 0.0001 g 0.13mg 2
8 50.0000 g 50.0000 g 0.0000 g 0.17 mg 2
9 100.0000 g 99.9999 g -0.0001 g 0.23 mg 2
10 150.0000 g 149.9999 g -0.0001 g 0.34 mg 2
11 200.0000 g 199.9999 g -0.0001 g 0.38 mg 2
o As Found
| @ asien
=
E
=
2
'g PR et T 1 . | | | I For improved legibility of the graphics
E o = only increasing measurement points
k] . - - - are shown and measurement points
‘Q close to zero are not displayed.
£ 2

Calibration Points [g]

The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the
coverage factor k — which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range
of values with a probability of approximately 95%.

The user is responsible for maintaining environmental conditions and the settings of the weighing instrument when it was calibrated.

Test Equipment

All weights used for metrological testing are traceable to national or international standards. The weights were calibrated and certified by
an accredited calibration laboratory.

Weight Set 1: OIML E2

Weight Set No.: WS57 Date of Issue: 06-Jan-2022
Certificate Number: 177037 Calibration Due Date: 03-Jul-2023
Thermo Hygrometer
Equipment No.: IN255 Date of Issue: 20-Jul-2022
Certificate Number: 22H1503 Calibration Due Date: 04-Jul-2023
Software Version: 1.23.1.11 © METTLER TOLEDO Page 3 of 5

Report Version: 2,16.30
Form Number: F103C

This is an original document and may not be partially reproduced without the

written permission of the issuing calibration laboratory.

Calibration Certificate ID
TH2036-003-011723-ACC-TH

METTLER TOLEDO S

Remarks

FACT adjustment functionality activated

Equipment condition: Good

Next calibration according to customer's procedure
Calibration data not decide by calibration laboratory

End of Accredited Section

The information below and any attachments to this calibration certificate are not part of the accredited calibration.
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Attachment to Calibration Certificate:
TH2036-003-011723-ACC-TH
GWP® Certificate

Calibration Certificate ID METTLER TOLEDO t‘;

TH2036-003-011723-ACC-TH

Measurement Uncertainty of the Weighing Instrument in Use

Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of
the errors of indication. The value R represents the net load indication in the unit of measure of the device.

Temperature coefficient for the evaluation of the measurement uncertainty in use: 1.5-10%/K G W I

Temperature range on site for the evaluation of the measurement uncertainty in use: 3K

Linearization of Uncertainty Equation u g
As Found e I I Ca e

1| 0.0001g 2209 U+ = 0.12 mg + 0.00474 mg/g - R N/A

To optimize the stability of the linearization, besides of the zero load only increasing measurement points with a test load of 5% of the
measurement range or larger are taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples) As As
Net Indication As Found As Left
0.0220 g 0.12mg 0.55% N/A N/A Fou nd Leﬂ
0.2200 g 0.12mg 0.055% N/A N/A
2.2000 g 0.13mg 0.0059% N/A N/A
22.0000 g 0.22mg 0.0010% N/A N/A The weighing device meets the given The weighing device meets the given
220.00009 1.2mg 0.00053% N/A N/A process requirements. process requirements.
— = RS = Tests Performed: | As Found As Left | No adjustments/modifications made. As Left results
e correspond to As Found.
g £
z &
5 | =} 1 .
; . Process Requirements
5 =]
'é % Weighing Tolerance: 1% | Smallest Net Weight: 0.0600 g Safety Factor: 2
B E
- - e T o8 ; Safe Welghing Range
Waeighing Range [%] Reading [g]
As Found As Left
i
2
T
i [P ——rT—
|
Ji ; Wirighing Tolearoe: 1%
3 Safe To Weigh
—
/ - ‘Wesghing Range [0l Casacity
aatnt g
Rmauteity
While the values in this graph reflect the actual calibration results, the inty curves are simply a visual representation. This graph reflects As Left testing, unless only As Found
was performed.
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Attachment to Calibration Certificate:
TH2036-003-011723-ACC-TH
GWP® Certificate

METTLER TOLEDO Service

Minimum Weight

As Found Minimum Weight Table

Attachment to Calibration Certificate:
TH2036-003-011723-ACC-TH
GWP® Certificate

METTLER TOLEDO Service

Measurement Results

Results Summary

Minimum weights for different weighing tolerances and safety factors

Safety Factor
Tolerance 1 2 3 5 10
0.1% 0.1179 g 0.23700 g 0.35721g 0.60113 g 1.23215 g
0.2% 0.05883 g 0.11794 g 0.17733g 0.29696 g 0.60113 g
05% 0.02350 g 0.04704 g 0.07063 g 0.11794 g 0.23700 g
1% 0.01174 g 0.02350 g 0.03526 g 0.05883 g 0.11794 g
2% 0.00587 g 0.01174 g 0.01762 g 0.02938 g 0.05883 g
5% 0.00235 g 0.00470 g 0.00704 g 0.01174 g 0.02350 g

« Pass: The determined minimum weight meets the requirement for the smallest net weight.

As Left Minimum Weight Table

v v v

As Found
As Left v v v
" = Passed
X = Failed

1, = Safety Factor not met

Repeatability

Minimum weights for different weighing tolerances and safety factors

Safety Factor
Tolerance 1 2 3 5 10
0.1% 0.11794 g 0.23700 g 0.35721g 0.60113 g 1.23215¢g
0.2% 0.05883 g 0.11794 g 0.17733 g 0.29696 g 0.60113 g
0.5% 0.02350 g 0.04704 g 0.07063 g 0.11794 g 0.23700 g
1% 0.01174 g 0.02350 g 0.03526 g 0.05883 g 0.11794 g
2% 0.00587 g 0.01174 g 0.01762 g 0.02938 g 0.05883 g
5% 0.00235 g 0.00470 g 0.00704 g 0.01174 g 0.02350 g

« Pass: The determined minimum weight meets the requirement for the smallest net weight.

At these net minimum weight values, the measurement uncertainty of the weighing device is equal to or less than 1/1 (no safety factor), 1/2,
1/3, 1/5, or 1/10 of the required tolerance. The values are calculated with k = 2 and based on the linear formula of the measurement uncertainty
of the weighing device in use.

The safety factor for As Found is always 1. This implies no safety factor. As Found testing looks at the behavior of the instrument from the past
until test occurred. For the past, it is necessary to know that the tolerance was met, but not the safety factor. The safety factor is a proactive
measure to apply for future measurements.

Notes on minimum weight values in above table:
1. If "N/A" is shown above, no appropriate value could be calculated.
2. METTLER TOLEDO is not responsible for the definition of the process requirements.

Test Load: 100 g

Control Limit Std. Deviation | Resut | Std. Deviation | Resut |
NIA

0.1% N/A N/A

0.2% 0.00005 g v f

0.5% 0.00013 g v v
0.00004 g* 0.00004 g*

1% 0.00025 g v v

2% 0.00050 g v v

5% 0.00125 g v v

*The calculated standard deviation value is below the rounding error of the balance. The 0.41*d rule is used for the assessment of this
repeatability test and the calculation of the minimum weight.

The weighing tolerance is met if the standard deviation is less than or equal to the corresponding control limit.

Eccentricity

Software Version: 1.23.1.11 © METTLER TOLEDO Page 2 of 4
Report Version: 2.16.30 This is an original document and may not be partially reproduced without the
Form Number: F103C written permission of the issuing calibration laboratory.

Test Load: 100 g

0.1% 0.0500 g v o
0.2% 0.1000 g v v
0.5% 0.2500 v b
g 0.0001 g 0.0001 g
1% 0.5000 g v v
2% 1.0000 g v L
5% 2.5000 g v v
The weighing tolerance is met if the deviation is less than or equal to the corresponding control limit.
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Attachment to Calibration Certificate:

TH2036-003-011723-ACC-TH
GWP® Certificate

METTLER TOLEDO Serv:

Error of Indication
As Found
Control limits for various weighing tolerances
Reference Value Error 0.2% 0.5% 1% 2%
0.0000 g 0.0000 g N/A N/A N/A N/A N/A N/A
50.0000 g 0.0000g | 0.0250g | 0.0500g | 0.1250g | 0.2500g | 0.5000g | 1.2500 g
100.0000 g -0.0001g | 0.0500g | 0.1000g | 0.2500g 0.5000 g 1.0000 g 2.5000 g
150.0000g | -0.0001g | 0.0750g | 0.1500g | 0.3750g | 0.7500g | 1.5000g | 3.7500g
200.0000g | -0.0001g | 0.1000g | 0.2000g | 0.5000g | 1.0000g | 2.0000g | 5.0000 g
T v v v v
As Left

Control limits for various weighing tolerances

Reference Value Error 0.1% 0.2% 0.5% 1% 2%
0.0000 g 0.0000 g N/A N/A N/A N/A N/A N/A
50.0000 g 0.0000g | 0.0250g | 0.0500g | 0.1250g | 0.2500g | 0.5000g | 1.2500 g
100.0000 g -0.0001g | 0.0500g | 0.1000g | 0.2500g 0.5000 g 1.0000 g 2.5000 g
150.0000 g -0.0001g | 0.0750g | 0.1500g | 0.3750g 0.7500 g 1.5000 g 3.7500 g
200.0000g | -0.0001g | 0.1000g | 0.2000g | 0.5000g | 1.0000g | 2.0000g | 5.0000 g
BT 0 v v v v
The weighing tolerance is met if the error (of indication) for each test point is less than or equal to the corresponding control
limit for that particular weighing tolerance. Results at or close to the zero point cannot be assessed.
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