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List of Instrument Certificates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption LEAD Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 24/1/2024 23/1/2025
Spectrometer (Thailand) Co.,Ltd. Checklist
Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 30/1/2025 29/1/2026
(Thailand) Co.,Ltd. Checklist
2 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 Technology Promotion 24MM292 11/5/2024 10/5/2025
Association (Thailand-Japan)
Mettler Toledo AB204-S/FACT / 1129361010 United Analyst and 250422 1 BL002 25 23/4/2025 22/4/2026
Engineering Consultant Co.,
Ltd.
3 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 National Food 2402283-002-01 2/4/2024 1/4/2025
TOTAL SOLIDS Institute,Ministry of Industry,
Thailand
Mettler Toledo XSR205DU / C210685394 National Food 2502226-002-01 20/3/2025 19/3/2026
Institute,Ministry of Industry,
Thailand
4 |Analytical Balance MIXED LIQUOR VOLATILE Mettler Toledo XSR205DU / C009071872 National Food 2402283-001-01 2/4/2024 1/4/2025
SUSPENDED SOLIDS Institute,Ministry of Industry,
SUSPENDED SOLIDS Thailand
TOTAL SUSPENDED
SOLIDS
Mettler Toledo XSR205DU / C009071872 National Food 2502226-001-01 20/3/2025 19/3/2026
Institute,Ministry of Industry,
Thailand
5 |BOD Incubator BIOCHEMICAL OXYGEN ARCO UC4-1320 / 1021 Technology Promotion 24TM1113 11/7/2024 16/7/2025
DEMAND Association (Thailand-Japan)
6 [BOD Incubator BIOCHEMICAL OXYGEN ARCO UC4-1320 / 13URC4S013201 Technology Promotion 24TM303 10/1/2024 8/2/2025
DEMAND Association (Thailand-Japan)
ARCO UC4-1320 / 13URC4S013201 Technology Promotion 25TM205 8/2/2025 7/2/2026
Association (Thailand-Japan)

United Analyst and Engineering Consultant Co., Ltd.

Certified Laboratory ISO/IEC 17025

(VAE)
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List of Instrument Certificates for Environmental Quality Analysis

Association (Thailand-Japan)

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
7 |BOD Incubator BIOCHEMICAL OXYGEN ARCO UC4-1320 / 1021 Technology Promotion 24TM1114 11/7/2024 10/7/2025
DEMAND Association (Thailand-Japan)
8 |BOD Incubator BIOCHEMICAL OXYGEN ARCO UR-1320/ - Technology Promotion 24TM588 1/4/2024 31/3/2025
DEMAND Association (Thailand-Japan)
9 |BOD Incubator BIOCHEMICAL OXYGEN ARCO UR-1320/ - Technology Promotion 24TM587 1/4/2024 31/3/2025
DEMAND Association (Thailand-Japan)
ARCO UR-1320/ - Technology Promotion 25TM577 19/3/2025 19/3/2026
Association (Thailand-Japan)
10 |Continuous Flow CYANIDE Skalar Analytical San++5000-02 / 182688 DKSH (Thailand) Ltd. Service Report/Test Report 20/2/2024 19/2/2025
Analyzer(CFA) B.V., the WO-00018067
Netherlands
11 [Cold Vapor Atomic MERCURY Analytik Jena AG Mercur duo plus / K 170A0153 Analytik Jena FarEast PM-0Q 3/2/2025 2/2/2026
Fluorescence Thailand Ltd.
Spectrometer (Mercury
Analyzer)
12 |DO Meter DO Horiba LAQUA-DO210 / HE9M0028 Technology Promotion 24TW20 24/1/2024 22/1/2025
Association (Thailand-Japan)
Horiba LAQUA-DO210 / HE9M0028 Technology Promotion 25TW19 23/1/2025 21/1/2026
Association (Thailand-Japan)
13 |DO Meter DO Horiba LAQUA-DO210 / HE9M0021 Technology Promotion 24TW128 19/6/2024 17/6/2025
Association (Thailand-Japan)
14 |DO Meter BIOCHEMICAL OXYGEN YSI 5100 / 11B 101863 Technology Promotion 24TW39 21/2/2024 20/2/2025
DEMAND Association (Thailand-Japan)
YSI 5100 / 11B 101863 Technology Promotion 25TW29 18/2/2025 16/2/2026
Association (Thailand-Japan)
15 [SCT Meter SALINITY Horiba LAQUA-EC210 / HC9L0012 Technology Promotion 24CH321 12/3/2024 10/3/2025
Association (Thailand-Japan)
Horiba LAQUA-EC210 / HC9L0012 Technology Promotion 25CH244 26/2/2025 25/2/2026

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 2 of 4



List of Instrument Certificates for Environmental Quality Analysis

Association (Thailand-Japan)

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
16 |Gas Chromatography TPH (C17-C35) Agilent GC 7890A / CN11021007 Agilent Technologies Certificate of System 18/2/2025 17/2/2026
TPH (C9-C16) (Thailand) Co.,Ltd. Qualification GC-0Q
17 |Gas BENZENE Bruker 450GC / BR1201M099 Thai Unique Co.,Ltd SV2407/21898 16/7/2024 15/7/2025
Chromatography/Mass n-HEXANE
Spectrometer TOTAL XYLENES
18 [Hot Air Oven TOTAL DISSOLVED SOLIDS Memmert UF55 / B212.0411 Technology Promotion 24TM589 1/4/2024 31/3/2025
TOTAL SUSPENDED Association (Thailand-Japan)
SOLIDS
19 [Cooled Incubator TOTAL PLATE COUNT Binder KB400 / WTB20200000015535 Technology Promotion 24TM647 1/4/2024 31/3/2025
Association (Thailand-Japan)
Binder KB400 / WTB20200000015535 National Food Institute, 2502229-006-01 19/3/2025 18/3/2026
Ministry of Industry, Thailand
20 |Incubator TOTAL PLATE COUNT Binder KB400 / 20220000022479 Technology Promotion 24TM938 9/7/2024 8/7/2025
Association
(THAILAND-JAPAN)
21 |Incubator TOTAL PLATE COUNT Binder KB400 / 20220000000391 Technology Promotion 24TM884 7/6/2024 6/6/2025
Association (Thailand-Japan)
22 |Incubator LEGIONELLA SP. Memmert IPP260 / V616.0066 National Food Institute, 2502229-002-01 19/3/2025 18/3/2026
Ministry of Industry, Thailand
23  |Inductively Coupled LEAD Agilent 5110 VDV(G8015AA) / MY8030001 Agilent Technologies Preventive Maintenance 4/11/2024 3/11/2025
Plasma- Optical Emission Technologies, USA (Thailand) Co.,Ltd. Checklist
Spectrometer(ICP-OES)
24 |pH Meter and pH pH Mettler Toledo pH S20 SevenEasyTM / 1231155210 National Food Institute 2401718-001-01 11/3/2024 10/3/2025
Electrode Ministry of Industry, Thailand
Mettler Toledo pH S20 SevenEasyTM / 1231155210 National Food Institute 2501844-001-01 24/2/2025 23/2/2026
Ministry of Industry, Thailand
25 |pH Meter pH YSI Environmental pH 100A / JC02729 Technology Promotion Association 24CH1070 27/8/2024 25/7/2025
26 |SCT Meter SALINITY YSI Environmental Pro 30 / 18K100976 Technology Promotion 24CH1381 7/11/2024 6/11/2025

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 3 of 4




List of Instrument Certificates for Environmental Quality Analysis

Carbon(TOC) Analyzer

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
27 |UV-VIS PHENOLS Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP25-001 3/1/2025 2/1/2026
Spectrophotometer CHEMICAL OXYGEN DEMAND
28 |UV-VIS SULPHIDE Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP24-001 4/1/2024 3/1/2025
Spectrophotometer Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP25-001 3/1/2025 2/1/2026
29 |UVNIS CYANIDE Hitachi U-5100 / 23A4-008 DQE Services Co.,Ltd. SP24-028 11/9/2024 9/9/2025
Spectrophotometer NITRATE NITROGEN
PHENOLS
30 |Total Organic TOTAL ORGANIC CARBON Teledyne Tekmar Lotix 15-1600-000 / US18038002 Saengvith 2000 Co.,Ltd. MN-001-01-68-MN 6/2/2025 5/2/2026

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 4 of 4
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ”‘»}V
534/4 PATTANAKARN ROAD SOI (8, SUANLUANG, SUANLUANG BANGKOK 10250

R
ertugly o

NSC-TISLTIS17025
TEL. 0-2717-3000-2% FAX.0-2719-3484 CALIBRATION 0008

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Recsived:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Callbrated by :

Approved by :

{ ) Pomthippa Tameyakul
{ ) Unnopphol Harachai

(v') Saithip Meangmai

Issue Date :

Cert.No.: 24CH321
Page.: 1 of 3

Conductivity Msater

Horiba

LAQUA-EC210

HCOL0012
UAE.EFM.008/2563(EFM.SCT.02/63)
Used ltem

12 March 2024

14 March 2024

2403-0387TWSC-1

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangohak, Phrakhanong, Bangkok 10260

(25+25) °C
(50 £ 15) %

In -house method :

- CP-CHB6 by direct measurement with

certified reference material (CRM)

- CP-CH8 by Comparison with temperature standard

Warakorn Lerngagtrakul

8 &}H’-rp

Approved Sigr{atory

15 March 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full. except with the prior wrilten

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

A 0064531



Cert.No.: 24CH321

Page.: 2 0of 3
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. ID No. Certificate No. Due date
1} Thermometer 1963878  130RC095 2311051 05 Sep 2024
2) Ref. Std. Thermometer 4982054  110RC044 231908 26 July 2024

- This Certification is traceable to St Throught Technology Promotion Association (Thailand - Japan)

2. Certified Reference Materials :-
- Gonductivity calibration sojution, CPA chem Ltd., The measurement results are traceable to Sl
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accradited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
1413.0 pSiem CPA Chem 036624 19 Oct 2024
12.880 mS/iecm CPA Chem 931956 30 Sep 2024

- Control Conductivity calibration solution temperature by Water bath (25 £ 0.1) °C
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 pSicm
Conductivity Elactrode Serial No.: 9B9F0278

Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity UUC* Reading UUC* Reading of Measurement factor

Solution (%) k
1413.0 pS/em 1340 pSicm 1413 pSicm 9.2 ySicm 2.00
12.880 mS/em 13.70 mSfcm 14.27 mSicm 0.086 mS/cm 2.00

Remark : - UUC* = Unit Under Calibration

gm“}L‘b
|
a 1206345



Cert.No.: 24CH321

Page.: 3 of 3
Calibration Results
Fungtion : Temperature Measurement
This equipment was connected with Temperature Probe;
- Model : 9383
- Serial No. : 8BYF0278
Dimension of probe;
- Length : 110 mm
- Diameter : 10 mm
- Immersion Depth : Tmm
Calibration Result : Without adjustment
Calibration Standard vuc* el e Uncertalnty of | Coverage
Point Temperature Reading Measurement factor
(°C) (°C) (*C) (°C) (£°C) k
25.0 25.002 25.0 -0.002 0.13 2.00
30.0 30.001 30.0 -0.001 0.13 2.00
35.0 35.002 35.0 -0.003 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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 %.

-00o0-

Q&‘J/L%

a 1206346



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

NSC-TISI-TIS17025

TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
Certificate of Calibration CertNo.: 24CH1070
Page.: 10f 3
Equipment : pH Meter
Manufacturer : YSI
Model : pH100A
Serial No. : JC02729
ID No. : UAE.EFM.195/2561(ENV.pH.04/61)

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

() Unnopphol Harachai
() Ponpan Paipim
(v/) Saithip Meangmai

Issue Date :

Used ltem

27 August 2024
28 August 2024
2408-0882WSC-1

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260

(25 + 2.5) °C

(50 £ 15) %

In - house method :

- CP-CH5 by direct measurement with DC voltage
standard and direct measurement with

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Warakorn Lerngagtrakul

S@M«z‘f

Approved Signatory

29 August 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
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Cert.No.: 24CH1070

Page.: 20of3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. ID No. Cert. No. Due Date
1)Document Process Calibrator 43160066 130RC092 24E1320 22 Apr 2025
2)Ref. Standard Thermometer 2188080 130RC044 2311216 10 Oct 2024

- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)

2. Certified Reference Materials  :The measurement results are traceable to Sl through Hach Lenge GmbH Li
Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00

: The measurement results are traceable to Sl through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.006 Hach Lenge GmbH C03146 23 Feb 2026
pH 6.999 Hach Lenge GmbH C03145 28 Feb 2026
pH 9.997 CPA chem 970853 25 Apr 2025

3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration Results

Function : mV Measurement

Performing standard curve by Document Process Calibrator at pH (4,7)(7,10)

Nominal | Standard v Uncertainty of Coverage
. Actual Reading
Unit Under Value | Voltage Measurement factor
Calibration Input
(xmV) k
pH mV mV pH
pH Meter 4.00 177.48 177 4.01 0.58 2.00
S/N.: JC02729 7.00 0.00 0 7.00 0.58 2.00
7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 -177 10.01 0.58 2.00




Cert.No.: 24CH1070
Page.: 30f3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading [pH Measurement| factor
(mV) (#) k
pH Electrode 4.006 4.01 173 0.0090 2.05
SIN.: 231018SIA605377 6.999 7.00 -1 0.0084 2.00
6.999 7.00 -1 0.0085 2.00
9.997 10.00 -176 0.0092 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : B
- Serial No. : 231018SI1A605377
Dimension of probe
- Length : 110 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* - Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°C) (°C) (£°C) k
20.0 20.002 20.1 0.098 0.13 2.00
25.0 25.003 25.1 0.097 0.13 2.00
45.0 45.002 45.0 -0.002 0.13 2.00

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 %.

-00o0-



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

NSC-TISI-TIS17025

TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
Certificate of Calibration Cert.No.: 24CH1381
Page.: 1 of 3
Equipment : Conductivity Meter
Manufacturer : YSI
Model : Pro 30
Serial No. : 18K100976
ID No. : UAE.EFM.071/2562(ENV.SCT.01/62)

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

() Unnopphol Harachai
() Ponpan Paipim
(V') Saithip Meangmai

Issue Date :

Used Item

05 November 2024
06 November 2024
2411-0124WSC-2

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

(25 +2.5) °C

(50 + 15) %

In -house method :

- CP-CH6 by direct measurement

with certified reference material (CRM)
- CP-CH8 by comparison with temperature standard

Warakorn Lerngagtrakul

Approved Signatory

11 November 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.




Cert.No.: 24CH1381

Page.: 2 of 3
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. ID No. Certificate No. Due date
1) Thermometer 1963878  130RC095 241995 09 Sep 2025
2) Ref. Std.Thermometer 4982054 110RC044 241757 14 July 2025

- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)
2. Certified Reference Materials :-
- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to SI
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
1412.9 pS/cm CPA Chem 1005307 15 June 2025
12.881 mS/cm CPA Chem 1005308 15 June 2025

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

Calibration results

Function : Conductivity Measurement
(*) After Adjustment at 1412.9 pyS/cm
Conductivity Electrode Serial No.: 18L00008

Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity UUC* Reading UUC* Reading of Measurement factor

Solution () k
1412.9 puS/cm 1146 puS/cm 1413 pS/cm 9.2 uS/cm 2.00
12.881 mS/cm 10.17 mS/cm 12.48 mS/cm 0.086 mS/cm 2.00

Remark : - UUC* = Unit Under Calibration



Cert.No.: 24CH1381

Page.: 3 of 3
Calibration Results
Function : Temperature Measurement
This equipment was connected with Temperature Probe;
- Model : 9383
- Serial No. : 18L00008
Dimension of probe;
- Length : 104 mm
- Diameter : 16 mm
- Immersion Depth : 90 mm
Calibration Result : Without adjustment
Calibration Standard uuc* Errar Uncertainty of | Coverage
Point Temperature Reading Measurement factor
(°C) (°C) (°C) (°C) (x°C) k
15.0 15.004 14.9 -0.104 0.13 2.00
30.0 30.002 29.9 -0.102 0.13 2.00
45.0 45.005 45.0 -0.005 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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 %.

-00o-




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

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

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD S80I 18, SUANLUANG, SUANLUANG BANGKOK 10250

N
L NSC-TISI-TIS17025
CALIBRATION 0008
H H H H Cert.No.: 24MM292
Certificate of Calibration .
Page.: 10f3
Equipment : Electronic Balance
Manufacturer : Mettler Toledo
Model : AB204-S/FACT
Serial No. : 1129361010
ID No. : UAE.WAS.002/2552
Submitted by : United Analyst and Engineering Consultant Co.,Ltd
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260
Location : Balance Room (108)
Received order : 11 May 2024
Calibration Date : 11 May 2024
Ambient Temperature : 15 °C to 40 °C
Relative Humidity : 30 % to 80 %
Calibrated by : Khit Ruttanaprapachai
KUY‘ c}'\ x&
Approved by :
() Ponpan Paipim
() Suwit Imjai
(v ) Kunchit Promprat

Approved Signatory
Issue Date :

15 May 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

ionanslumuny



Equipment : Electronic Balance Cert.No.: 24MM292
Condition As-Received : Used Item Page: 2 of 3
Reference : 2405-01660C-1
Procedure used :-

Calibration were conducted using in-house calibration procedure CP-OB01 based on UKAS LAB 14
according to direct measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. ID No. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 70RC007 MM-0013-24 25 Jan 2026

2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This result of calibration was made on requested at the point specified by customer.

4. This certificate is not certified for any commercial transaction.

5. This certification is traceable to the International System of Unit.

Result of calibration ( ) Without Adjustment ( * ) After Adjustment by Internal Calibration
Range capacity : 0 g to 220 g Resolution 0.0001 g

Before Adjustment :

Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g9) (g) (xmg) (k)
100 100.0000 0.0000 0.19 2.03
200 200.0006 -0.0006 0.30 2
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g)
100 0.00007
200 0.00005

ionanslupmuny



Equipment :

Condition As-Received :
Reference :

Result of calibration

2. Effect of off center loading
A mass of 100 g was placed to various position on the pan.

The weighing machine reading error obtained is given in the table

Electronic Balance
Used Item
2405-01660C-1

Position 1 Position 2 Position 3 Position 4 Position 5
(9) (9) (g) (g) (9)
-0.0004 -0.0004 -0.0003 -0.0003 -0.0004

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty
(g) (g) (g) (£mg)
Unload 0.0000 0.0000 0.15
0.01 0.0100 0.0000 0.16
0.05 0.0500 0.0000 0.15
0.1 0.1000 0.0000 0.15
05 0.5000 0.0000 0.15
1 1.0000 0.0000 [} 5
10 10.0000 0.0000 0.16
50 49,9999 +0.0001 017
100 99,9999 +0.0001 0.19
150 149.9998 +0.0002 0.29
200 199.9990 +0.0010 0.30

Cert.No.: 24MM292

Page: 3 of 3
20202
1 1 alle
5 4 3 4 0
Front Front Front

Maximum difference between
off-center and central loading

(9)
0.0001

Coverage
Factor
(k)
2.13
213
213
213
213
213
2.11
2.06
2.03
2
2

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 %.

-00o-

ionanslumuny
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TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES % e
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 “nfpaa - -
NSC-TISI-TIS17025
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
Cert. No.: 24TM303
Page: 10of 3

Certificate of Calibration

Equipment :

BOD Incubator

Manufacturer : Arco

Model : UC4-1320

Serial No. : 13URC45013201

ID No. : UAE.WAO.015/2561

Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,

Bangkok 10260

Location : Lab Floor 2

10 February 2024
10 February 2024
(26+10)°C
(50+30)%

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

Tawatchai Pama

el

Approved Signatory

Calibrated by :

Approved by :

) Pornthippa Tameyakul
( VKUnnopphol Harachai
() Suwit Imjai

19 February 2024

Issue Date :

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

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




Equipment : BOD Incubator Cert. No.: 24TM303
Condition As-Received : Used Item Page: 30of 3
Reference : 2402-02340C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration| UucC* | uUuc* Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°C) (c) | (c) (£°C) (°C) (°c) k
20.0 20.1 19.9 0.37 0.72 1.4 2
Calibration Measured Temperature ( °C ) .
. — Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (£°C)
20.0 19.873 | 19.803 | 20.322 | 19.690 | 19.615 | 19.585 | 19.612 | 19.558 | 19.645 0.58

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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Equipment :

Condition As-Received :
Reference :

Procedure Used :-

BOD Incubator

Used Item

2402-02340C-1

Cert. No.: 24TM303
Page: 20f3

Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

The temperature scale used was based on ITS-90,

Condition of this result of calibration

1. Reference standard instrument:-

Instrument
1 ) Data Acquisition

Serial No.

MY59003411
2. This certificate is valid only to the item calibrated on date and place of calibration.

Traceable
TPA

3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :-
Function of UUC* :

(*) Without Adjustment
Temperature Source

Due Date

27 Dec 2024

Fresh air setting : Not Available | Environment during calibration
SRR | Beginning Finished
Temp. (°C) 28 31
{ REL.Humid. ( % ) 70 65
2 2 AC Supply ( Volt ) 233 234
o o
1 3
3 o Position : e
H H ID No.:
e LJH2
g 3 1 20RTD-2/1
. 2 20RTD-2/2
______ A =
wi2 ,'bfzﬂ =7 B 3 20RTD-2/3
-~ 4 20RTD-2/4
= W w 5 20RTD-2/5
6 ~ 20RTD-2/6
7 | 20RTD-217
Probe Installation Details : Dimension of Chamber : 8 20RTD-2/8
a= 10 cm D= 0.62 m 9 (I'ef.) 20RTD-2/9
b= 10 cm W= 1.2 m
¢= 10 cm H= 12 m

Capacity = 0.89 m?
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Cert. No.: 24TM587

Certificate of Calibration Pages it

Equipment : BOD Incubator

Manufacturer : ARCO

Model : UR-1320

Serial No. : .

ID No. : UAE.WAO.018/2551

Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Lab Floor 2

Received Order : 01 April 2024
Calibration Date : 01 April 2024

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30)%
Calibrated by : Krisda Malee

Approved by : é,g;i

Approved Signatory

() Ponpan Paipim
(V') Suwit Imjai
() Kunchit Promprat

Issue Date : 5 April 2024

The Uncertainties are for a confidence probability of approximately 95 %

This certificate may not be reproduced other than in full, except with the prior written

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

a5 luauay
A 006506



Equipment : BOD Incubator Cert. No.: 24TM587
Condition As-Received : Used ltem Page: 20of 3
Reference : 2404-00040C-1

Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument

Serial No.

Cert. No. Traceable

1) Data Acquisition

MY57013711

23LM115 TPA

Due Date

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.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :-
Function of UUC* :

(")

Temperature Source

Without Adjustment

11 Jul 2024

Fresh air setting : Not Available Environment during calibration
. Beginning Finished
Temp. (°C) 27 26
_{ REL.Humid. ( % ) 48 49
2 2 AC Supply ( Volt ) 221 220
A o o
1 3
ref. Ref. Std.
c? o Position :
7 ID No.:
H 6 HI2
21 & 1 18-18RTD-01
L7 2 18-18RTD-02
Wiz 70,0 4| = 3 18-18RTD-03
v " 2 b
e 4 18-18RTD-04
W 5 18-18RTD-05
6 23-18RTD-06
7 | 18-18RTD-07
Probe Installation Details : Dimension of Chamber:: 8 22-18RTD-08
as 10 cm D= 062 m 9 (ref.) 18-18RTD-09
b= 10 cm W= 12 m
c= 10 cm H= 19 m
Capacity = 0.89 m?
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Equipment : BOD Incubator Cert. No.: 24TM587

Condition As-Received : Used Item Page: 30f 3
Reference : 2404-00040C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration| UUC* uuc* Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°C) (c) | (°C) (£°C) (C) (°C) k
20.0 20.0 20.0 0.45 0.55 1.3 2
Calibration Measured Ten'!prerature( °C) WNicacalig
Point Position
{7C) 1 2 3 4 5 6 7 8 9 (ref.) (122G
20.0 19.954 | 20.183 | 20.235 | 19.707 | 19.706 | 19.739 | 19.785 | 19.821 | 19.828 0.66

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

NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 24TM588
Page: 10f 3

Certificate of Calibration

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

BOD Incubator

ARCO

UR-1320

UAE.WAO.006/2553

Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,

Bangkok 10260

Location : Lab Floor 2

Received Order : 01 April 2024
Calibration Date : 01 April 2024
Ambient Temperature : (26+10) %

Relative Humidity : (50+30) %

Krisda Malee

M

Approved Signatory

Calibrated by :

Approved by :

() Ponpan Paipim
(v) Suwit Imjai
() Kunchit Promprat

5 April 2024

Issue Date :

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

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

Condition As-Received :
Reference :

Procedure Used :-

BOD Incubator

2404-00040C-2

Cert. No.: 24TM588

Page

: 20f3

Calibration were conducted using calibration procedure CP-OTO2 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

The temperature scale used was based on ITS-90.
Condition of this result of calibration

1. Reference standard instrument:-

Instrument
1) Data Acquisition

MY57013711

Traceable
TPA

3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :-

Function of UUC* :
Fresh air setting :

(*) Without Adjustment
Temperature Source

Due Date

11 Jul 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.

Not Available

-l

¥b

A
2

Probe Installation Details :

a= 10 cm
b= 10 cm
c= 10 cm

Dimension of Chamber :

Environment during calibration
e Beginning Finished
Temp. (°C) 28 27
REL.Humid. ( % ) 45 47
AC Supply ( Volt ) 220 221
Position : Rat;Std,
ID No.:
1 22-18RTD-2/1
| @  18RTD-2/2
B 18RTD-2/3 |
4 18RTD-2/4
5 ~ 18RTD-2/5
6 18RTD-2/6
7 18RTD-2/7
_8 18RTD-2/8
9 (ref.) 18RTD-2/9

m3
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Equipment : BOD Incubator Cert. No.: 24TM588

Condition As-Received : Used Item Page: 30f 3
Reference : 2404-00040C-2
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration| UUC* uucr Temperature Temperature | Overall |Coverage
Point Setting [Reading stability uniformity Variation| Factor
(&) | ey | (e (£°C) (°C) (c)| k
20.0 20.0 19.9 0.47 0.69 1.4 2
Calibration Measured Temperature ( °C ) .
; e Uncertainty
Point Position
(*C) 1 2 3 4 5 6 7 8 9 (ref.) (+°C)
20.0 20.289 | 19.835 | 20.129 | 19.985 | 20.190 | 20.180 | 20.300 | 20.457 | 20.248 0.67

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 %.

-00o-

bONE3

un

a 1209740



LJAE FM.6.4.016-1{0)/09-SEP-2020

NunInRIdldaIu
AnuagaRialden

References Certificate Number. : 234TM588
Equipment : BOD Incubator

Model : UR-1320
Serial No.: -
ID No. : UAE.WAQ.006/2553

Manufacturer : ARCO
Calibration Point : 20.0 °C
Unit Under Calibration Setting : 20.0 °C
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ﬂﬁ%
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES % 7<%
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 ol N

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

Certificate of Calibration

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :
() Ponpan Paipim

(v/") Suwit Imjai
() Kunchit Promprat

Issue Date :

‘Q‘\lllllf"?’
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AT

CALIBRATION 0008

Cert. No.: 24TM589
Page: 10of 3

Hot Air Oven
Memmert

UF 55

B212.0411
UAE.WAOQ.005/2556

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkok 10260

Lab Floor 2

01 April 2024
01 - 02 April 2024
(26 +10)°C
(50 +30) %

Krisda Malee

Sllnt

Approved Signatory

5 April 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.,
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Hot Air Oven
Used ltem
2404-00040C-3

Equipment :

Condition As-Received :
Reference :

Procedure Used :-

Cert. No.: 24TM589
Page: 2 of 3

Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD )

and Thermocouple Type T.

The temperature scale used was based on ITS-90.

Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No.

Cert. No.

1) Data Acquisition MY57013711

23LM115

Traceable
TPA

Due Date
11 Jul 2024

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.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :-
Function of UUC* :

( *) Without Adjustment
Temperature Source

Fresh air setting : Close
L al
A o o
1
g (ref.)
<
H & } HI2 8
¥ i ?
! 7
______ e 4 D
wiz - &
v & D"zjl b
a
W

Probe Installation Details :

a= 5.0 cm D= 0.50
b= 50 cm W= 0.80
c= 5.0 cm H= 0.75

Capacity = 0.30

Environment during calibration

Beginning Finished
Temp. (°C) 27 26
REL.Humid. ( % ) 47 48
AC Supply ( Valt ) 221 220

Dimension of Chamber :

Ref. Std. ID No.: @
Calibration Point

(120 to 180)
Position : (104)°C
°C
1 21-18TC-01 | 22-18RTD-2/1
2 21-18TC-02 | 18RTD-2/2
3 21-18TC-03 | 18RTD-2/3
4 21-18TC-04 | 18RTD-2/4
5 21-18TC-05 | 18RTD-2/5
6 21-18TC-06 | 18RTD-2/6
7 21-18TC-07 | 18RTD-2/7
8 21-18TC-08 | 18RTD-2/8
9 (ref) | 21-18TC-09 | 18RTD-2/9
|
LONA15 lUATUAY
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Equipment : Hot Air Oven Cert. No.: 24TMb89
Condition As-Received : Used Item Page: 30of 3
Reference : 2404-00040C-3
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration| UUC* | UuUC* Temperature Temperature | Overall | Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°c) | (cy)|(c) £°E) (°C) (c)| k
104.0 104.0 | 104.0 0.032 0.47 0.84 2
120.0 120.0 | 120.0 0.12 0.72 1.8 2
180.0 180.0 | 180.0 0.13 1.2 1.5 2
Calibration Measured Temperature ( °C ) .
- Uncertainty
Point Position
(€ ) 1 2 3 4 5 6 7 8 9 (ref.) (50
104.0 104.464 | 103.847 | 104.226| 104.232( 104.106| 103.691 | 104.275]| 104.127 | 104.013 0.42
120.0 120.486| 120.089 | 120.635| 120.596  119.531| 119.644 | 120.364 | 120.144 [ 120.158 1
180.0 180.574|179.769 | 180.285| 180.870( 179.594 | 179.790| 180.287| 179.961 | 179.802 1.1

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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Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :
() Ponpan Paipim

(V') Suwit Imjai
() Kunchit Promprat

Issue Date :

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  Jlac=MRA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES _'f.,, 7~ i

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

NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 24TM647
Page: 10of 3

Incubator

Binder

KB 400 E6
20200000015535
UAE.MIC.018/2564

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkok 10260

Microbiology Laboratory (302)

01 April 2024
01 April 2024
(26+10)°C
(50 +30)%

Man Pattanapongpaiboon

Plif

Approved Signatory

7 April 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
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Equipment : Incubator Cert. No.: 24TM647
Condition As-Received : Used ltem Page: 2 0of 3
Reference : 2404-00030C-6
Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY49023932 23LM122 TPA 26 Jul 2024

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.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
Beginning Finished
Temp. ( °C ) 24 24
f REL.Humid. ( % ) 54 57
2 2 AC Supply ( Volt ) 221 223
A o o
1 b, 0> Position : ef. Sk
7 ID No.:
H 6 | H/2
§ i & 1 20-16RTD-01
i 7 2 20-16RTD-02
J Wiz 7 j,zj’j_c / 3 20-16RTD-03
v Nz, > b
== 4 23-16RTD-04
- W L 5 22-16RTD-05
6 20-16RTD-06
7 20-16RTD-07
Probe Installation Details : Dimension of Chamber : 8 22-16RTD-08
a5 5 o b 0.48 B 9 (ref.) 22-16RTD-09
b= 10 om W= 065 m
c= 10 cm H= 1.2 m

Capacity = 0.37 m?

ienanslumuny



Equipment : Incubator Cert. No.: 24TM647

Condition As-Received : Used ltem Page: 3 0of 3
Reference : 2404-00030C-6
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration| UUC* uuc* Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°C) (C) | (°C) (x°C) (°C) (c) k
35.0 35.0 35.0 0.035 0.19 0.22 2
Calibration Measured Temperature ( °C )
- Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (£°C)
35.0 356.000 | 35.022 | 34.841 | 34.851 | 35.027 | 35.011 | 35.023 | 35.028 | 35.007 0.30

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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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  Jlac=MRA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES Z, ,_-;\ &

534/4 PATTANAKARN ROAD S0 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-9484

NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 24TM884

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :
() Ponpan Paipim

() Suwit Imjai
(v ) Kunchit Promprat

Issue Date :

Page: 1 of 3

Incubator

Binder

KB 400
20220000000391
UAE.MIC.029/2565

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkok 10260

Microbiology Laboratory

07 June 2024
07 June 2024
(26+10)°C
(50+£30)%

Tawatchai Pama

K&mclﬂ&'

Approved Signatory

11 June 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
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Equipment : Incubator Cert. No.: 24TM884
Condition As-Received : Used Item Page: 2 of 3
Reference : 2406-01900C-2
Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

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

Instrument Serial No. Cert. No. Traceable Due Date

1) Data Acquisition MY49001451 241L.mM44 TPA 17 Mar 2025
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.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
Beginning Finished
Temp. ( °C) 21 19
{ REL.Humid. ( % ) 77 75
2 . AC Supply ( Volt ) 228 229
T ;
5 ki Position : T;f'::f'
H 6 ‘H2
I & 1 19RTD-2/1
4 2 19RTD-2/2
VI T wE g, e 4 / 3 19RTD-2/3
— 4 19RTD-2/4
W 5 19RTD-2/5
6 24-19RTD-2/6
7 19RTD-2/7
Probe Installation Details : Dimension of Chamber : 8 19RTD-2/8
s - D= 0.50 m 9 (ref.) 19RTD-2/9
b= 10 com W= 065 m
c= 10 om H= 12 . 'm
Capacity = 0.39 m?

ionanslupmuny



Equipment : Incubator Cert. No.: 24TM884

Condition As-Received : Used ltem Page: 30of 3

Reference : 2406-01900C-2

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration| UuC* uuc* Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°C) (C) | (°C) (£°C) (c) (°c) k
35.0 35.0 35.0 0.028 0.28 0.53 2

Calibration Measured Temperature ( °C .
Point Posi:on = Uncertainty
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (+°C)
35.0 35.317 | 35.184 | 35.142 | 35.064 | 35.098 | 35.093 | 34.894 | 34.826 | 35.056 0.30

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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References Certificate Number. : 24TM884

Equipment : Incubator

Model : KB 400

Serial No. :  20220000000391
ID No. : UAE.MIC.029/2565
Manufacturer: = Binder

Calibration Point : 35.0 °C
Unit Under Calibration Setting : 35.0 °C
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

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

Certificate of Calibration

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :
() Ponpan Paipim

(v/) Suwit Imjai
() Kunchit Promprat

Issue Date :

Incubator

Binder

KB 400 E6

20220000022479

UAE.MIC.028/2566

S

NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 24TM938
Page: 10of 3

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,
Bangkok 10260

Microbiology Laboratory

09 July 2024
09 July 2024
(26+10)°C
(50 +30) %

Khit Ruttanaprapachai

Bl

Approved Signatory

19 July 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
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Equipment : Incubator Cert. No.: 24TM938
Condition As-Received : Used Item Page: 2 of 3
Reference : 2407-01530C-4
Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY49001451 241 M44 TPA 17 Mar 2025
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.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- ( *) Without Adjustment

Function of UUC* : Temperature Source
Fresh air setting : Not Available Environment during calibration
Beginning Finished
Temp. (°C) 23 24
f REL.Humid. ( % ) 52 54
2 . AC Supply ( Volt ) 221 222
A o o
: 3 (ets® e ffion - Ref. Stt.i.
. ! Hi2 " ID No.:
S & 1 19RTD-2/1
v 2 19RTD-2/2
J Wiz 7 ,2;3_ s / 3 19RTD-2/3
 J . » b
—= 4 19RTD-2/4
- W s 5 19RTD-2/5
6 24-19RTD-2/6
i 19RTD-2/7
Probe Installation Details : Dimension of Chamber : g 19RTD-2/8
& o 6 D= 0.47 i 9 (ref.) 19RTD-2/9
b= 10 cm W = 0.65 m
c= 10 cm H= 1.2 m
Capacity = 0.37 m?

ionanslupmuny



Equipment : Incubator Cert. No.: 24TM938

Condition As-Received : Used Item Page: 30f 3
Reference : 2407-01530C-4
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration| uucC* uuc* Temperature Temperature | Overall [Coverage
Point Setting [ Reading stability uniformity Variation| Factor
(°c) (¢) | (c) (£°C) (°C) (°c) k
35.0 35.0 35.0 0.030 0.31 0.33 2
Cahbratron Measured Tem[ferature (°C) Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (+°C)
35.0 35.093 | 35.011 | 35.081 | 35.118 | 34.840 | 35.054 | 34.924 | 34.978 | 34.824 0.30

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 %.

-000-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  jlac=MRA

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES =

534/4 PATTANAKARN ROAD S0 18, SUANLUANG, SUANLUANG BANGKOK 10250 AL
TEL.0-2717-3000-29 FAX.0-2719-9484

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :
() Ponpan Paipim

(v/) Suwit Imjai
() Kunchit Promprat

Issue Date :

NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 24TM1113
Page: 10of 3

BOD Incubator
ARCO

UC4-1320

UAE.WAO.002/2550

United Analyst and Engineering Consuitant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkok 10260

Lab Floor 2

11 July 2024
11 July 2024
(26+10)°C
(50+30) %

Tawatchai Pama

Sl

Approved Signatory

14 July 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

ionanslupmuny



BOD Incubator

Equipment :

Cert. No.: 24TM1113

Condition As-Received : Used ltem Page: 20of 3
Reference : 2407-02430C-1
Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No.
1 ) Data Acquisition MY49023932

Cert. No. Traceable
23LM122 TPA

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.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source

Due Date

26 Jul 2024

Fresh air setting : Not Available Environment during calibration
Beginning Finished
Temp. (°C) 29 32
{ REL.Humid. ( % ) 78 65
2 3 AC Supply ( Volt ) 233 234
A 2
(? = Position : F:ngSotd
H 6 P H2 8
Q : Q 1 19-16RTD-01
R 2 19-16RTD-02
! w7, T 4 / 3 19-16RTD-03
- 4 19-16RTD-04
- v . 5 19-16RTD-05
6 19-16RTD-06
7 21-16RTD-07
Probe Installation Details : Dimension of Chamber : 8 19-16RTD-08
" 10 om D= 0.62 m 9 (ref.) 19-16RTD-09
b= 10 cm W = 1.2 m
c= 10 cm H= 12°- _m
Capacity = 0.89 m?

ionanslupmuny




Equipment : BOD Incubator Cert. No.: 24TM1113

Condition As-Received : Used Item Page: 30of 3
Reference : 2407-02430C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration| UuUC* uuc* Temperature Temperature | Overall [Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°c) ()| (°c) (£°C) (°c) (°c) k
20.0 20.0 19.8 0.55 0.66 1.5 2
Cahbl:atmn Measured Ten'!p!erature( °C) Unicertalty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (£°C)
20.0 20.210 | 20.331 | 20.162 | 19.645 | 20.287 | 20.070 | 19.838 | 19.781 | 19.954 0.79

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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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  jlac-MRA

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

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

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :
() Ponpan Paipim

(v/) Suwit Imjai
() Kunchit Promprat

Issue Date :

NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 24TM1114
Page: 10of 3

BOD Incubator
ARCO

UC4-1320

UAE.WAO.018/2559

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkok 10260

Lab Floor 2

11 July 2024
11 July 2024
(26+10)°C
(50 +30) %

Tawatchai Pama

Bt

Approved Signatory

14 July 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
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Equipment : BOD Incubator Cert. No.: 24TM1114
Condition As-Received : Used ltem Page: 20of 3
Reference : 2407-02430C-2
Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY49023932 23LM122 TPA 26 Jul 2024

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.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source
Fresh air setting : Not Available Environment during calibration
Beginning Finished

Temp. (°C) 29 29

{ REL.Humid. ( % ) 78 72

2 4 AC Supply ( Volt ) 233 234

A o o
1 S i, Position : Ref. Std,
H s 1H2 |g ID No.:
? Q 1 20-16RTD-10
v 2 2 20-16RTD-02
! W2 ;3— = / 3 20-16RTD-03
- 4 23-16RTD-04
= W - 5 22-16RTD-05
6 20-16RTD-06
7 20-16RTD-07
Probe Installation Details : Dimension of Chamber : 8 22-16RTD-08
a= 10  cm B= 0.62 i 9 (ref.) 22-16RTD-09
b= 10 cm W= 12 m
c= 10 cm H= 1.2 m

Capacity = 0.89 m?

lonanslupmuny




Equipment : BOD Incubator Cert. No.: 24TM1114

Condition As-Received : Used Item Page: 3 0of 3
Reference : 2407-02430C-2
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration | Uuc* uuc* Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(c) (C) | (°¢) (£°C) (°C) (°C) k
20.0 20.0 19.9 0.29 0.81 1.2 2
Calibration Measured Ten?;ferature (°C) Uricertaliity
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (£°C)
20.0 20.361 | 19.640 | 20.312 | 20.079 | 19.908 | 19.872 | 19.955 | 19.818 | 19.758 0.48

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 %.

-00o0-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

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

Cert.No.: 24TW20
Page.: 1 of 2

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

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

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

(\/)Saithip Meangmai
( ) Warakorn Lerngagtrakul

{ )} Ponpan Paipim

1ssue Date :

DO Meter

Horiba

LAQUA-DO210

HESM0028

UAE.EFM.013/2563 (EFM.DO.02/63)
23 January 2024

24 January 2024

2401-0749WSC-1

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260

Temperature (25+5) °C

Humidity (50 £ 20) %

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Walalak Sirithean

‘S)a.'ﬂ’ s

Approved Sig'natory

26 January 2024

B 0333512



Cert.No.: 24TW20
Page.: 2 of 2

Conditlon of this result of calibration

1. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. ID No. Certificate No. Due Date
1) Burette - 1308U10 23CG1172 22 Mar 2025
2) Balance 1124013382 140RC006 23MM18 20 Feb 2024
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 9KBG0030
Titration Method DO Meter
Standard Deviation
(Azide Modificatlon Method) Reading
(mg/L) {mgiL.) (mg/L)
8.20 8,20 0.0055

This report was certified only for the instrument we tested.|f is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concerned
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced
other in full,without written approval of the |aboratory

-000-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) E
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BAMGKOK 10250 NEC.TISIIS1T025
TEL. 0-2717-3000-26 FAX.0-2719-9484 CALIBRATION 0003
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Cert. No.: 24 M9

Page.: 1 of 2
Certificate of Calibration
Equipment : DO Meter with Sensor
Manufacturer : Horiba
Model : LAQUA-DO210
Serial No. : HESMOQ28
ID No. : UAE.EFM.013/2563(EFM.DO.02/63)
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Locatlon : TPA Chemistry Calibration Laboratory
Received Order : 23 January 2024

Calibrated Date : 26 January 2024

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30)}%

AC Line Voltage : (220£22)V

Caliibrated by : Kunchit Promprat

Approved by : M

Approved Signatory

( ) Pomthippa Tameyakul
{ ) Ponpan Paipim
(/) Suwit Imjai

Issue Date : 31 January 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

A 0063154



Equipment : DO Meter with Sensor Cert. No.: 24LM9
Condition As-Received : Used ltem Page.: 2 of 2
Reference : 2401-0749WSC-2

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with

Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath,

The temperature scale used was based on ITS-90.
Conditlon of this result of calibration

1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date

1) Digital Thermometer 3240076 231305 TPA 15 Mar 2024

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.

Remark : TPA : Technology Promotion Association { Thailand - Japan )

Result of Calibration :- (") Without Adjustment

Function : Temperature measurement.

This instrument was connected with temperature sensor, S/N.: SK8G0090

Calibration| Immersion Standard uuc* \ Coverage
Error Uncertainty

Paint Depth Yemperature Reading o Factor
(°C) (mm ) (°c) (°C) (C) (£°C) k
25.0 60 25.002 25.1 0.098 0.16 2.00
30.0 80 30.002 30.0 -0.002 0.16 2.00
35.0 60 35.001 35.0 -0.001 0.16 2.00

Uuc* : Unit Under Calibration

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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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

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

Cert.No.: 24TW39

Page.: 1 of 2
Certificate of Testing
Equipment : DO Meter
Manufacturer : YSI
Model : 5100
Serial No. : 11B 101863
ID No. : UAE.WAO.004/2554
Received Date : 20 February 2024
Test Date : 21 February 2024
Reference : 2402-0629DSC-1
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

Laboratory Condition : Temperature (25+5)°C
Humidity (50+20) %
Test Procedure : In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Tested by : Walalak Sirithean

o
Approved by : 87“{ )

Approved Signatiory

( ) Pornthippa Tameyakul
() Unnopphol Harachai
(/58aithip Meangmai

Issue Date : 22 February 2024

naslumuqu



Cert.No.: 24TW39
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. ID No. Certificate No. Due Date
1. Burette - 130BU10 23CG1172 22 Mar 2025
2. Balance 14233821 110RC001 23MM405 16 July 2024

2. Standard Material :-

Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.:  22B100125

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.20 8.19 0.0055

This report was certified only for the instrument we tested.It is allowable to use for study
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced
other in full,without written approval of the laboratory

-00o-



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250

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

Cert.No.: 24TW128
Page.: 1 of 2

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :
Recelved Date :
Test Date :
Reference :

Submitted by :

Laboratory Condition :

Teost Procedure :

Tested by :

Approved by :

{ ) Unnepphol Harachai
{ ) Ponpan Paipim
(/) Saithip Meangmai

Issue Date :

DO Meter

Horiba

LAQUA-DOZ210

HE9MO0021

UAE.EFM.014/2563 (EFM.DO.03/63)
18 June 2024

1¢ June 2024

2406-0571WSC-1

United Analyst and Engineering Consultant Co.,Lid.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

Temperature {251 5)°C

Humidity (5020} %

In - house method : CP-CH®

by Comparison Technigue with Azide Modification Method

Walalak Sirithean

SGM

Approved Signatory

20 June 2024



Cert.No.: 24TW128
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. iD No. Certificate No. Due Date
1. Burette - 130BU10 23CG1172 22 Mar 2025
2. Balance 14233821 110RC001 23MM405 16 July 2024
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 9K2HOD0E7
Titratlon Method DO Meter
Standard Deviatlon
{Azide Modificatlon Method) Reading
{mglL) (mg/L) (mgrL)
8.10 8.10 0.0071

This report was certified only for the instrument we tested.lt is allowable to use for study
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced
other in full, without written approval of the laboratory

-000-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  J3c=hiRA

T e T

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ~ * /‘//;:\\‘\3-
534/4 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250 s e P e
TEL.0-2717-3000-29 FAX.0-2719-0484 CALIBRATION 0003

Cert. No.: 24LM97

Certificate of Calibration Page.: 1 of 2

Equipment : DO Meter with Sensor

Manufacturer : Horiba

Model : LAQUA-DO210

Serial No. : HESMOO21

ID No. : UAE.EFM.014/2563(EFM.DO.03/63)

Submitted by : United Analyst and Engineering Consuitant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : TPA On Site Calibration Laboratory

Received Order :
Calibrated Date :

Amblent Temperature :

Relative Humidity :
AC Line Voitage :

Calibrated by :

Approved by :
{ )} Ponpan Paipim
{ ) Suwit Imjai

{v/ } Kunchit Promprat

Issue Date :

18 June 2024
20 June 2024
(26+10)°C
(50+30)%
(220£22)V

Warakom Lemgagtrakul

Konh

Approved Signatory

24 June 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, exespt with the prior written

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




Equipment : DO Meter with Sensor Cert. No.: 24LM97
Condition As-Received : Used Item Page.: 2 of 2
Reference : 2406-0571WSC-2

Procedure Used :-
Callibration were conducted using in-house calibration procedure CP-OTO1 according to comparison with
Industrial Platinum Resistance Thermometer { IPRT ) into Temperature Bath.

The temperature scale used was based on ITS-90.
Condition of this result of calibration

1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 2188080 2311216 TPA 11 Oct 2024
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.
Remark : TPA : Technology Promotion Association { Thailand - Japan )
Result of Calibration :- ( *) Without Adjustment
Function : Temperature measurement,
This instrument was connected with temperature sensor, S/N.: 9K2H0067
Calibration| Immersion Standard uuc* . Coverage
Point Depth Temperature Reading s Uncertainty. Factor
(°C) (mm ) (°C) (*C) (*C) (£°C) k
25.0 80 25.002 250 -0.002 0.16 2.00
30.0 80 30.002 30.0 -0.002 0.16 2.00
35.0 80 36.003 36.0 -0.003 0.16 2.00

DUC* : Unit Under Calibration

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 %.

-000-




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

NSC-TISI-TIS17025

TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
Certificate of Calibration Cert.No.: 25CH244
Page.: 1 of 3
Equipment : Conductivity Meter
Manufacturer : Horiba
Model : LAQUA-EC210
Serial No. : HC9L0012
ID No. : UAE.EFM.008/2563(EFM.SCT.02/63)

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

() Chakrit Waewwanjua
() Ponpan Paipim
(V) Saithip Meangmai

Issue Date :

Used Item

25 February 2025
26 February 2025
2502-0787WSC-1

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260

(25 +2.5) °C

(50 + 15) %

In -house method :

- CP-CH6 by direct measurement

with certified reference material (CRM)
- CP-CH8 by comparison with temperature standard

Warakorn Lerngagtrakul

Approved Signatory

27 February 2025

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.




Cert.No.: 25CH244

Page.: 2 of 3
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. ID No. Certificate No. Due date
1) Thermometer 1963878  130RC095 241995 09 Sep 2025
2) Ref. Std.Thermometer 4982054 110RC044 241757 14 July 2025

- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)
2. Certified Reference Materials :-
- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to SI
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
1412.9 pS/cm CPA Chem 1005307 15 June 2025
12.881 mS/cm CPA Chem 1005308 15 June 2025

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

Calibration results

Function : Conductivity Measurement
(*) After Adjustment at 1412.9 pyS/cm
Conductivity Electrode Serial No.: 9B9F0278

Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity UUC* Reading UUC* Reading of Measurement factor

Solution () k
1412.9 puS/cm 1390 pS/cm 1413 pS/cm 9.2 uS/cm 2.00
12.881 mS/cm 13.41 mS/cm 13.60 mS/cm 0.086 mS/cm 2.00

Remark :

- UUC* = Unit Under Calibration




Cert.No.: 25CH244

Page.: 3 of 3
Calibration Results
Function : Temperature Measurement
This equipment was connected with Temperature Probe;
- Model : 9383
- Serial No. : 9B9F0278
Dimension of probe;
- Length : 110 mm
- Diameter : 16 mm
- Immersion Depth : 90 mm
Calibration Result : Without adjustment
Calibration Standard uuc* Eriol Uncertainty of | Coverage
Point Temperature Reading Measurement factor
(°C) (°C) (°C) (°C) (x°C) k
15.0 15.002 15.0 -0.002 0.13 2.00
30.0 30.002 30.0 -0.003 0.13 2.00
45.0 45.003 45.0 -0.003 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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 %.

-00o-



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

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

NSC-TISI-TIS17025

TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Certificate of Calibration cert No: 251205

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order:
Calibration Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

() Chakrit Waewwanjua

() Suwit Imjai
(v/ ) Kunchit Promprat

Issue Date :

Page: 1 0of 3

BOD Incubator
Arco

UC4-1320
13URC4S013201
UAE.WAQ.015/2561

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road

Bangchak, Phrakhanong

Bangkok 10260

Lab. Floor 2

08 February 2025
08 February 2025
(26+10)°C
(50+30)%
(220+22)V

Krisda Malee

u\nc)\xq\'

Approved Signatory

21 February 2025

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

ienaslumIuA



Equipment :
Condition As-Received :
Reference :

BOD Incubator
Used Item
2502-01660C-1

Cert. No.: 25TM205
Page: 20of 3

Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MY57013823 24LM71 TPA 12 May 2025
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.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :-
Function of UUC* :

(*) Without Adjustment
Temperature Source

Fresh air setting : Not Available Environment during calibration
— Beginning Finished
Temp. (°C) 26 25
f REL.Humid. ( % ) 49 52
2 4 AC Supply ( Volt ) 221 220
A o o
£ g ™ Soalion: Ref. Std.
o . i . ID No.:
Q ! Q 1 21-17RTD-01
r7 2 21-17RTD-02
! W :g,zj_L B4 ‘/ 3 17RTD-03
— 4 24-17RTD-04
- W - D 17RTD-05
6 17RTD-06
7 17RTD-07
Probe Installation Details : Dimension of Chamber : 8 23-17RTD-08
a= 10  om D 0.62 i 9 (ref.) 23-17RTD-09
b= 10 cm W = 1.2 m
c= 10 cm H= 1.2 m
Capacity = 0.89 m?

ienaslumauA



Equipment : BOD Incubator Cert. No.: 25TM205

Condition As-Received : Used Item Page: 3 0of 3
Reference : 2502-01660C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration| UUC* uuc* Temperature Temperature | Overall [Coverage
Point Setting | Reading stability uniformity Variation| Factor
() | (°C) | (°C) (£°C) (°c) (°C) k
20.0 20.0 19.9 0.36 0.56 0.99 2
Cahbn‘-atnon Measured Temgerature( °C) Uhicatialhty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (£°C)
20.0 19.841 | 19.714 | 20.110 | 19.862 | 19.747 | 19.710 | 19.676 | 19.789 | 19.695 0.54

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 %.

-00o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  lac-MRA
CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES e = ¥

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

NSC-TISI-TIS17025

TEL.D-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Certificate of Calibration cert No.: 25Tms77

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

() Chakrit Waewwanjua

() Suwit Imjai
(v/) Kunchit Promprat

Issue Date :

Page: 10of 3

BOD Incubator
ARCO

UR-1320

UAE.WAQ.018/2551

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkok 10260

Lab Floor 2

19 March 2025
19 March 2025
(26+10)°C
(50+30) %
(220£22)V

Man Pattanapongpaiboon

Uv\c)\\dm

Approved Signatory

27 March 2025

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
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Equipment :

Condition As-Received :

Reference :

Procedure Used :-

BOD Incubator
Used Item
2503-04370C-1

Cert. No.: 25TM577
Page: 20of 3

Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration

1. Reference standard instrument:-

Instrument

1) Data Acquisition
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.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :-

Function of UUC* :
Fresh air setting :

Serial No.

Cert. No.

Traceable

MY57013823

241 M71

(*) Without Adjustment
Temperature Source

Close
7. ;
[e) o)
1 a {ref.)3
e
6 P H/2 8
¢ o2
: 7
““““““ i c D
wW/2 ;szﬂ_ Z
“ -
a
<z o T

Probe Installation Details :

a= 10
b= 10
c= 10

cm
cm
cm

TPA

Due Date
12 May 2025

nvironment during calibration

T

Dimension of Chamber :

D=
W =
H=

Capacity =

0.62
1.2
12

0.89

Beginning Finished
Temp. (°C) 28 28
REL.Humid. ( % ) 56 55
AC Supply ( Volt ) 224 224
Position : IR,
ID No.:
1 21-17RTD-01
2 21-17RTD-02
3 17RTD-03
4 24-17RTD-04
5 17RTD-05
6 17RTD-06
7 17RTD-07
8 23-17RTD-08
in 9 (ref.) 23-17RTD-09
m
m
m3

ienaslumuny




Equipment : BOD Incubator Cert. No.: 25TM577

Condition As-Received : Used Item Page: 3 0of 3
Reference : 2503-04370C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC*: Temperature Source
Fresh air setting : Close
Calibration| UUC* uuc* Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(c) | (c)| (c) (£°C) (°C) (°c) k
20.0 20.0 20.0 0.24 0.54 0.99 2
Calibration Measured Temlrferature( G ) Oincertalnty
Point Position
(FG7) 1 2 3 4 5 6 7 8 9 (ref.) (£°C)
20.0 20.215 ] 20.192 | 19.652 | 19.710 | 19.710 | 20.006 | 19.720 | 19.810 | 19.733 0.41

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 %.

-o0o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

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

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

() Pornthippa Tameyakul
() Ponpan Paipim
(V) Saithip Meangmai

Issue Date :

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

Cert.No.: 25TW19
Page.: 1 of 2

DO Meter

Horiba

LAQUA-DO210

HE9M0028

UAE.EFM.013/2563 (EFM.DO.02/63)
22 January 2025

23 January 2025

2501-0774WSC-1

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

Temperature (25+5)°C

Humidity (50+20) %

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Walalak Sirithean

S

Approved Signatory

24 January 2025



Cert.No.: 25TW19
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. ID No. Certificate No. Due Date
1. Burette - 130BU10 23CG1172 22 Mar 2025
2. Balance 14233821 110RCO001 24MM131 04 July 2025
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate 5-Hydrate AR KEMAUS 2203162447 99.6%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 9K9G0090

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.20 8.21 0.0045

This report was certified only for the instrument we tested.It is allowable to use for study
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced

other in full, without written approval of the laboratory

-00o-



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

Certificate of Calibration

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibrated Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

() Chakrit Waewwanjua

() Suwit Imjai
(v/) Kunchit Promprat

Issue Date :

NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 25LM11
Page.: 1 of 2

DO Meter with Sensor

Horiba

LAQUA-DO210

HE9M0028

UAE.EFM.013/2563(EFM.D0O.02/63)

United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260

TPA On Site Calibration Laboratory

22 January 2025
23 January 2025
(26 +£10)°C
(50+30) %
(220£22)V

Warakorn Lerngagtrakul

K&mc)\x(}'

Approved Signatory

29 January 2025

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.




DO Meter with Sensor
Used Item
2501-0774WSC-2

Equipment :
Condition As-Received :
Reference :

Cert. No.: 25LM11
Page.: 2 of 2

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OTO01 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.

The temperature scale used was based on ITS-90.
Condition of this result of calibration

1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 2188080 2411022 TPA 17 Sep 2025
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.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Function : Temperature measurement.
This instrument was connected with temperature sensor, S/N.: 9K9G0090
Calibration| Immersion Standard uuc* . Coverage
4 ] Error Uncertainty
Point Depth Temperature Reading Factor
(C) (mm ) (C) (C) (C) (£°C) k
15.0 90 15.002 15.0 -0.002 0.16 2.00
30.0 90 30.002 30.0 -0.002 0.16 2.00
45.0 90 45.003 45.0 -0.003 0.16 2.00

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

UUC* : Unit Under Calibration

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

-00o-




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 Testing

Equipment :
Manufacturer :
Model :

Serial No. :

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

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

() Chakrit Waewwanjua
() Ponpan Paipim
(v/) Saithip Meangmai

Issue Date :

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

Cert.No.: 25TW29
Page.: 1 of 2

DO Meter

YSI

5100

11B 101863
UAE.WAO.004/2554
14 February 2025
17 February 2025
2502-0473DSC-1

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

Temperature (25+5)°C

Humidity (50 +20) %

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Walalak Sirithean

gw;%f

Approved Signatory

18 February 2025

ienaslumuny



Cert.No.: 25TW29
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. ID No. Certificate No. Due Date
1. Burette - 130BU10 23CG1172 22 Mar 2025
2. Balance 14233821 110RCO001 24MM131 04 July 2025
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate 5-Hydrate AR KEMAUS 2203162447 99.6%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 24F100202

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.22 8.22 0.0055

This report was certified only for the instrument we tested.It is allowable to use for study
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced

other in full, without written approval of the laboratory

-olo-
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UAE FM.6.8.045-1(0104-1UL-2024

Juiinwantsnauasuluiuseenisaauiisy (Verification of Certificate)

o5
5
Certificate No. : 25TW29 Equipment : Do Meter m
Brand : YSI Model : 5100 |vm
Serial No. : 11B 101863 ID No. : UAEWAQ.004/2554 e
—
Calibration results [\
Titration Method Standart Do meter Error% Correction% | Error | Judgement (Total Error < m
Deviation Reading Total Error Judgement ) -
( me/L) ( me/L) ( me/L) ( mg/L) ( me/L) ( meg/L) (£ me/L) ( mg/L)
8.22 0.0055 8.22 0.0000 0.0000 0.0 0.02 pass
mﬂﬂaﬂmc.:._..a&gu_,w .....................
,Eﬂm\w.yirnw ...............
WU |
T e ey

Wwuae netappiNetapp_LABNLab-BIANSTRUMENT (11-20h6. d\Certificate (UaENRFinkauasuluiuTaEauiBUATAleWC DO meter WAO 004 2554



uAE United Analyst and Engineering Consultant Co., Ltd. IachRE
=N
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 KA
LINITED ANALYST AND ENGINEERING
consuLTant company Limen  1€1.0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com NSC -TISI-TIS 17025

CALIBRATION 0416

Certificate of Calibration

Certificate No.: 250422-1-BL002-25
Code No.: BL002-25

Page: 10of 3
Customer Name: United Analyst and Engineering Consultant Co., Ltd.
Address: 3 Soi Udom suk 41, Sukhumvit Rd., Bang Chak, Phar Khanoneg, Bangkok 10260
Equipment: Electronic Balance
Manufacturer: Mettler Toledo
Model: AB204-S/FACT
Serial No.: 1129361010
Asset No. : UAE.WAS.002/2552
Building :  N/A Floor : 1 Room : 107
Received Date: April 22, 2025
Date of Calibation : April 23, 2025
Calibration Conditions: Temperature 22.8 °c to 23.4°¢
Humidity 54.8 % to 68.9 %
Pressure 756.6 mmHg to 758.2 mmHg
Calibrated by: Sakkarin Srirahang
Approved by: Suwit Chotnok Signature: a&,/
Issued Date: April 25, 2025

Note : 1) The Uncertainties are for a confidence probability of approximately 95%
2) This Certificate is valid only to the itern calibrated on date and place of calibration.

3) This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standards laboratory. This certificate
may not be reproduced other than in full except with the prior written approval of the United Analyst and Engineering
Consultant Co.,Ltd. (UAE)

1anEN 3 ldauan



ISAE

UNITED ANALYST AND ENGINEERING

CONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel.0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

N,
S,
& %

el

1

PN
NN
bl o
iyl b

NSC -TI51-TIS 17025
CALIBRATION 0418

Equipment: Electronic Balance

Model:

Serial No.:

AB204-5/FACT

1129361010

Max. Capacity:

Calibration Date:

Condition As-Received:

220 g
April 23, 2025

In Condition

Manufacturer: Mettler Toledo
Readability: ~ 0.0001 g
ID No.:

UAE.WAS.002/2552

Certificate No.: 250422-1-BL002-25

Code No.: BL0O02-25
Page: 20f 3

Condition of Equipment:

Condition of This Result of Calibration:

1. Calibration Method:

2. Reference Standrads:

Reference Standard:
Standard Weight Class E2 (OIML)
Standard Weight Class F1 (OIML)

Instrument

Thermo-Hygro-Baro Meter
Thermo-Hyero-Baro Meter

This instrument was calibrated by method UAE.CP.CAL.006

Model Serial No. Calibrated By
1 megtolke B749109122 AMARC
1 megto 200 ¢ 11119512 AMARC
Model Serial No. Calibrated By
MHB-3825D AK.46457 SUCCESS
MHB-3825D AK.46457 TPA

3. This certification is traceable to SI Unit

4. This certification was certified only for the indtrument we calibrated

5. This result of calibration wae found accurate as show on date and place of calibration only.

6. Through the reference standard laboratory of AMARC 25-009359 Calibration 0152

Calibraton Result:

1. Repeatability of Readine:

Nominal Value (g)

Standard Deviation of Reading (g)

200%

0.000045

2. Eccentric or off-center loading

A mass of

100 ¢ was placed and moved to various position on pan

The Balance reading obtained is given in the table.

. 7|
.
S 3 L
£y
Vil ‘CD/ \;
-\‘- —— ] g
b ' N
.
g ~ s ~
~
e AP ~

1 = 3 4 5 Maximum
(2) (@) (g) (9 () Difference (g)
100.0000 99.9996 99.9997 100.0003 100.0005 0.0005

Certificate No.

25-009359
24-013840

Certificate No.

5G-H-00997/67
25P795

In-House Method based on UKAS Lab 14 : 2022

Traceability

Mettler-Toledo
Mettler-Toledo
Traceability
Success Gateway

TPA

Due Date
21-Jan-27
04-Feb-26
Due Date
21-Nov-25
25-Feb-26

l’aﬂﬂ’l‘i\l&iﬂ%%
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UAE United Analyst and Engineering Consultant Co., Ltd. %5
i MRy 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 KON Sl er
consuLTant company uwrea 1810 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com CALIBRATION 0416
Certificate No.: 250422-1-BL002-25
Code No.: BL002-25
Page: 3 of 3
Equipment: Electronic Balance Manufacturer: Mettler Toledo
Model: AB204-S/FACT Readability: 0.0001 g
Serial No.: 1129361010 ID No.: UAE.WAS.002/2552
Max. Capacity: 220 ¢
Calibration Date: April 23, 2025
Calibraton Result: (Continued)
Calibraton Range: 0-200¢
Calibraton Adjustment: Internal Calibration
3. Error of indication from nominal or conventional mass value:
Nominal Value Reference Value Indication Correction Uncertainty Coverage Factor
(®) ® (®) ® (Emg k
Unload 0.0000000 0.0000 0.0000 0.10 2.05
0.01 0.0100025 0.0099 0.0001 0.10 2.05
0.05 0.0500056 0.0500 0.0000 0.10 2.05
0.1 0.1000012 0.0999 0.0001 0.10 2.05
0.5 0.5000133 0.5000 0.0000 0.10 2.05
1 1.0000105 1.0000 . 0.0000 0.10 205
10 10.000010 10.0000 0.0000 0.11 2.04
40 40.000076 40.0000 0.0000 0.14 2.00
50 50.000056 50.0000 0.0001 0.13 2.00
80 80.000107 80.0000 0.0001 0.18 2.00
100 100.000109 99.9999 0.0002 0.17 2.00
120 120.00015 119.9999 0.0003 0.21 2.00
150 150.000165 149.9998 0.0003 0.24 2.00
160 160.000175 159,9997 0.0005 0.26 2.00
200 200.000129 199.9998 0.0004 0.30 2.00
4, Effect of Tare test:
Tare Load Test Load Indication Correction
(e (e) () (e
20.000041 19.9999 0.0001
40.000076 39.9998 0.0002
100 60.000066 59,9997 0.0003
80.000107 79.9999 0.0002
100.000168 100.0004 -0.0003
Remark:

The report uncertainty of measurment was based on standard uncertainty multiplied by coverage factor k, providing lﬁﬁﬁﬁiﬁ\etﬁw W
H J

o---0-End-o---0



\\\llllf'};,
\ ‘.,\:‘\\\_/_/"‘"/,’
£ \-._./ =
‘\‘h—_‘__/ -—=
. - P | e
o 1 = =
aEiEPﬁ_I’ISSL‘f_LUSULi uu_auslwaanﬂuuaﬁf"ss ;“M/’_/:\_\ E
FugUsSMIsRavUQuUeinisaeatnssuaitis f,/ //'_\‘\ \:\‘
%y AW
o Foundation for Industrial Development National Food Institute U
nationa! food instte ) i NSC-TISI-TIS 17025
ministry of Industry  FODd INdusirial Laboratory Senvice Center CALIBRATION 0061

Calibration Certificate

Certificate No.: 2401718-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 10of 5

Equipment: pH Meter
Manufacturer: METTLER TOLEDO
Model: SevenEasy pH
Serial No.: 1231155210
ID No.: UAE.WAT.010/2553
Order No.: 2401718
Operation No.: 2401718-001
Date of Receipt: 27 February 2024
Date of Calibration: 11 March 2024
Calibrated by Mr.Manas Somsak Approved by ﬁ,
Specialist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 12 March 2024 Responsible for the Technical Management Team

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

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme which has assessed
the measurement capability of the laboratory and its traceability to recognized national standards and to the units of measurement realized at the
corresponding national standards laboratory. This certificate may not be reproduced other than in full except with the prior written approval of the
National Food Institute.

F-CS-009 Revision: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2401718-001-01
Equipment: pH Meter Resolution: 001pH ; 1mV
Manufacturer: METTLER TOLEDO Model: SevenEasy pH
Serial No.: 1231155210 Type: Bench top
ID No.: UAE.WAT.010/2553
Date of Calibration: 11 March 2024 Page 2 of 5
Location: Chemical Calibration Laboratory, National Food Institute
Environment Condition: Ambient Temperature: | 234 + 15 } °C Relative Humidity: ( 51 + 3 ) %

Condition of Equipment:

Condition of this Results of Calibration

1.Calibration Method

Good Condition

W-CC-002 : In house method based on direct measurement by using standard voltage calibrator and
certified reference material (CRM)

2. Reference Standards / Certified Reference Material

Instruments
2.1 DC Voltage Calibrator
2.2 Digital Thermometer
2.3 Thermo-Hygro Meter

Certified Reference Material

2.4 pH buffer 4.008 (Primary pH buffer Solution)
2.5 pH buffer 6.865 (Primary pH buffer Solution)
2.6 pH buffer 10.01 (Primary pH buffer Solution)

2.7 pH buffer 7.00 (Standard pH buffer Solution)

Serial / 1D No. Manufacturer Certificate No. Due Date
2709007 Fluke 23E2003 14 June 2024
2709007 Fluke CC 660570-01 30 October 2024

NFLBTH 014/23 testo CC 660353-01 3 April 2024
Lot. No. Manufacturer Ref N Expire Date
888842 CPAchem PH216.L5 13 April 2025
888843 CPAchem PH217.L5 13 April 2025
888844 CPAchem PH220.L5 13 April 2024
C03109 HACH LANGE GmbH S11M004 16 October 2025

3. This certification is traceable to The International System of Unit (S| Unit)

3.1 Instruments No.2.1

3.2 Instruments No.2.2 and 2.3

3.3 Certified Reference Material Np.2.4 to 2.6

3.4 Certified Reference Material No.2.7

through NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0008

through NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0061

traceable to Primary measurement method- Harned cell using calibrated
thermometer, barometer, and nanovoltmeter. The Standard Solution
preparation and certified by CPAchem Ltd is accredited ta 1SO 17034

and ISO/IEC 17025

PTB Certificate Nr. PTB-PHOA-563/30504/23 and Certificate Nr. PTB-
PHOB-555/30620/22 (FTB: Physikalish-Thechnische Bundesanstalt,
Braunschweig, Germany)

traceable to

4. This certificate was certified only for the instrument we calibrated.

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

F-CS-012 Revision: 01 Date: 20-04-65
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Foundafion for Industrial Development National Food Institute
Food Industral lLaboratory Senvice Center

Calibration Report

NSC-TISI-TIS 17025
CALIBRATION 0061

Certificate No.: 2401718-001-01
Equipment: pH Meter Resolution:  0.01 pH 1mv
Manufacturer: METTLER TOLEDO Model: SevenEasy pH
Serial No.: 1231155210 Type: Bench top
ID No.: UAE.WAT.0D10/2553
Date of Calibration: 11 March 2024 Page 3 of 5
Calibration Results:
1. Calibration of pH Meter ( Manual Temperature Compensation at 25 °C )
(offset value before adjust: -0.4 mV)
Nominal DC Voltage Standard Average Indicator Reading Uncertainty Coverage Factor
pH (mV) mv pH (£mV) (k)
0 414,121 414 0.00 0.58 2.00
2 295.814 286 2.00 0.58 2.00
4 177.464 178 4.00 0.58 2.00
6 59.160 59 6.00 0.58 2.00
7 0.001 0 7.00 0.58 2.00
8 -59.158 -58 8.00 0.58 2.00
10 -177.461 =177 10.00 0.58 2.00
12 -295.811 -296 12.00 0.58 2.00
14 -414.118 -414 14.00 0.58 2.00
2. Calibration of pH Meter with Electrode  ( Manua! Temperature Compensation at 25 °C )
Equipment: pH Electrode Type: Combined Electrode
Manufacturer: METTLER TOLEDO Model:  InLab Solids
Serial No.: 3065701 ID.No. MN/A
Performance of Electrode system  (Three-Point Calibration at pH 4, 7 and 10)
Certified Value Average Indicator Reading Relative Sloge (%) Uncertainty Coverage Factor
@25 °C (pH) pH mv (xpH) (k)
4.008 4.01 188 - 0.0071 2.00
7.001 7.00 13 98.9 0.0086 2.00
10.010 10.01 -160 97.2 0.0085 2.00
6.865 6.87 21 - 0.0074 2.00

F-CS-012 Revision: 01 Date: 20-04-65
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Calibration Report

Certificate No.: 2401718-001-01

Equipment: Digital Thermometer with RTD (pH Meter)
Resolution: 6 R Model:  SevenEasy pH
Serial No.: 1231155210 ID No.: UAE.WAT.010/2553

Manufacturer: METTLER TOLEDO

NSC-TISI-TIS 17025
CALIBRATION 0061

Date of Calibration: 11 March 2024 Page 4 of 5
Location: Chemical Calibration Laboratory, National Food Institute
Environment Condition: Ambient Temperature 2B o+ 1 ¢
Relative Humidity 51 % + 2 %
Condition of this results of Calibration:
1. Calibration Method ; - In house method: W-TE-025 by comparison with standard thermometer,
- The Calibration is determined by comparing with a known temperature
from a standard resistance thermometer.
- The temperature scale in use at this laboratory is the International
Temperature scale of 1990 ( ITS-90 ).
2. Reference Standard Instrument :
Instrument Model Serial No. Certificate No. Due Date Through
HANDHELD THERMOMETER 1523 2118154
PSL-T 0877/66 06-Jun-24 TISTR
Platinum Resistance Thermometer (PRT) 5627A 877332

Support Equipment : - Low Temperature Bath (ISOCAL-6), Model: Europa-6 Plus Basic, S/N: 341592/2

3. This certificate is traceable to International System of Units (St Units).
4. This certificate was certified only for the instrument we calibrated.
5, This result of calibration was found accurate as shown on date and place of calibration only.

6. Condition of Calibrated item : Good

7. Result of Calibration : Without adjustment D After adjustment

F-CS-012 Revision: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2401718-001-01
Equipment: Digital Thermometer with RTD (pH Meter)
Resolution: 01 °¢c Model:  SevenEasy pH
Serial No.: 1231155210 ID No.:  UAEWAT.010/2553
Manufacturer:  METTLER TOLEDO
Date of Calibration: 11 March 2024 Page 50f 5
Calibration point: 15.0, 25.0 and 35.0 °C
Calibration result:
- The probe was immersed in liquid bath or dry bath to a minimum depth of 100 mm.
- Description of probe, model : N/A SIN N/A
Dimension of probe : Diameter 4 mm., Length 120 mm.,,
Sheath material : Stainless Steel
UUC* Reading  (°C) Tem:::fj:’ ce) Correction Value (°C) U"°:"(::;ty
15:1 14,998 0.1 0.089
251 24998 0.1 0.099
351 34.997 0.1 0.099

MNote

- UUC" : Unit Under Calibration

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, providing a level of confidence of

approximately 85 %.
End ﬁ,

F-CS-012 Revision: 01 Date: 20-04-65
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7
ministry of Industy  FODd Industrial Laboratory Service Cenfer CALIBRATION 0061

Calibration Certificate

Certificate No.: 2402283-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU
Serial No.: C009071872
ID No.: UAE.WAO0.012/2563
Order No.: 2402283
Operation No.: 2402283-001
Date of Receipt: 2 April 2024

Date of Calibration: 2 April 2024

Calibrated by Mr.Jerawut Prapawuttipong Approved by / Jé'

Scientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory

Date of Issue: 9 April 2024 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the
units of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other
than in full except with the prior written approval of the National Food Institute.

F-CS-009 Revision: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2402283-001-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: XSR205DU Resolution:  0.00001 g/ 0.0001 g
Serial No.: C009071872 ID No.: UAE.WAQ.012/2563
Capacity: 220 g
Date of Calibration: 2 April 2024 Page 2 of 4
Environment Condition: Ambient Temperature: 245 + 0.5 °"C  Relative Humidity: 475 + 2.5 %
Place of Calibration: Laboratory, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Condition of Equipment: Good Condition
Condition of This Results of Calibration:
1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019
2. Reference Standards:
Reference Standard Model Serial No, Calibrated By Certificate No. Due Date
Standard Weight Class E2 1mg to 200g B505567572 TCS M23040535 8 April 2024
Instrument Model Serial No. Calibrated By Certificate No. Due Date
Thermo-Hygro Meter 608-H1 NFI.BTH 016/23 Quality Reborn QR24-0343 9 February 2025
3. This certification is traceable to SI UNIT
4. This certificate was certified only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration only.
Calibration Results:
1. Repeatability of Reading:
Nominal Value ( g ) Standard Deviation of Reading (g)
40 0.0000052
80 0.0000063
100 0.000048
200 0.000053

2. Off-Center Error:

A mass of 100 g was placed and moved to various position on pan.
The balance reading obtaired is given in the table.
a ©
1 2 3 4 5 6 (Maximum Difference)
(9 )1 Ca)fCag )fCag)fCg)fC g ) (=g 1)
100.0002 100.0001 100.0002 99.9999 100.0001 100.0001 0.0003

F-CS-012 Revision: 01 Date: 20-04-65
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Calibration Report

Certificate No.: 2402283-001-01

Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO

Model: XSR205DU Resolution:  0.00001 g / 0.0001 g
Serial No.: C009071872 ID No.: UAE.WAOD.012/2563

Capacity: 220 g

Date of Calibration: 2 April 2024 Page 3 of 4
Calibration Results: (Continued)
Calibration Range: 0-80g

Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value: (Range: 0 - 80 g ; Resolution: 0.00001 g )

Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
(a9 ) (g ) (g ) (9 ) (= g ) k
Unload 0.000000 0.00000 0.00000 0.0000088 2.00
0.001 0.001003 0.00101 -0.00001 0.0000091 2.00
0.005 0.005003 0.00499 0.00001 0.0000094 2.00
0.01 0.010003 0.01000 0.00000 0.0000091 2.00
0.05 0.049996 0.05000 0.00000 0.0000098 2.00
0.1 0.100011 0.10000 0.00001 0.000011 2.00
0.5 0.500016 0.50001 0.00001 0.000014 2.00
1 1.000003 1.00002 -0.00002 0.000016 2.00
2 2.000023 2.00001 0.00001 0.000017 2.00
5 5.000017 5.00002 0.00000 0.000020 2.00
10 10.000009 10.00000 0.00001 0.000026 2.00
20 20.000031 20.00002 0.00001 0.000037 2.00
30 30.000040 30.00003 0.00001 0.000052 2.00
50 50.000028 50.00004 -0.00001 0.000068 2.00
80 80.000068 80.00005 0.00002 0.00011 2.00

F-CS-012 Revision: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2402283-001-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: XSR205DU Resolution:  0.00001 g/ 0.0001 g
Serial No.: C009071872 ID No.: UAE.WAD.012/2563
Capacity: 220 g
Date of Calibration: 2 April 2024 Page 4 of 4
Calibration Results: (Continued)
Calibration Range: 81-200g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: 81 - 200 g ; Resolution: 0.0001 g )
Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
(g ) (9 ) (g ) (a ) (= a9 ) k
90 90.00010 90.0000 0.0001 0.00015 2.00
100 100.00006 100.0000 0.0001 0.00015 2.00
110 110.00007 110.0001 0.0000 0.00017 2.00
120 120.00009 120.0000 0.0001 0.00018 2.00
130 130.00010 130.0000 0.0001 0.00019 2.00
140 140.00014 140.0000 0.0001 0.00020 2.00
150 150.00009 150.0001 0.0000 0.00020 2.00
160 160.00010 160.0001 0.0000 0.00022 2.00
170 170.00012 170.0001 0.0000 0.00023 2.00
200 200.00016 200.0000 0.0002 0.00028 2.00

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

F-CS-012 Revision: 01 Date: 20-04-65
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Calibration Certificate
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Certificate No.: 2402283-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 SOI UDOMSUK 41, SUKHUMVIT ROAD,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU
Serial No.: C210685394
ID No.: UAE.WAO.010/2565
Order No.: 2402283
Operation No.: 2402283-002
Date of Receipt: 2 April 2024

Date of Calibration: 2 April 2024

Calibrated by Mr.Jerawut Prapawuttipong Approved by %é

Scientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory

Date of Issue: 9 April 2024 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the
units of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other
than in full except with the prior written approval of the National Food Institute.

F-CS-005 Revision: 01 Date: 20-04-65




i
& witt] ff?,?

(P

'

v/

1\\‘\\\

® ; i
geanrnssuwsULNyadsidaanUuaikis Al
l I I AUEFUSMSRaVUAUEINISa8EnNSSUaIRIS "»,,//:"\\h\\?
f’f \\\
oo Foundation for Industrial Development National Food Insfitute Ml NS CTISITIS 17026
minisiry of mdusty  FOOd Industrial Laboratory Senvice Center CALIBRATION 0061

Calibration Report

Certificate No.: 2402283-002-01

Equipment: Electronic Balance Manufacturer: ~ METTLER TOLEDO
Model: XSR205DU Resolution:  0.00001 g / 0.0001 g
Serial No.: C210685394 ID No.: UAE.WAO.010/2565

Capacity: 220 g

Date of Calibration: 2 April 2024 Page 2 of 4
Environment Condition: Ambient Temperature: 24.5 + 05 °C  Relative Humidity:  47.5 + 2.5 %
Place of Calibration: Laboratory, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

Condition of Equipment: Good Condition
Condition of This Results of Calibration:

1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019

2. Reference Standards:

Reference Standard Model Serial No. Calibrated By Certificate No. Due Date
Standard Weight Class E2 1mg to 200g B505567572 TCS M23040535 8 April 2024
Instrument Model Serial No, Calibrated By Certificate No. Due Date
Thermo-Hygro Meter 608-H1 NFL.BTH 016/23 Quality Reborn QR24-0343 9 February 2025

3. This certification is traceable to ST UNIT

4. This certificate was certified only for the instrument we calibrated.

5. This result of calibration was found accurate as shown on date and place of calibration only.
Calibration Resuits:

1. Repeatability of Reading:

Nominal Value ( g ) Standard Deviation of Reading (g)
40 0.0000042
80 0.0000052
100 0.000048
200 0.000048
2. Off-Center Error:
A mass of 100 g was placed and moved to various position on pan.

The balance reading obtaired is given in the table.

e O ’
[olo / (
1 2 3 4 5 6 (Maximum Difference)
(g )lCg )l g )fC g )fCa)fC g ) g
100.0000 | 100.0001 99.9999 99,9999 100.0001 | 100.0000 0.0001 %‘

F-CS-012 Revision: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2402283-002-01
Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: XSR205DU Resolution:  0.00001 g/ 0.0001 g
Serial No.: C210685394 ID No.: UAE.WAQ.010/2565
Capacity: 220 g
Date of Calibration: 2 april 2024 Page 3 of 4
Calibration Results: (Continued)
Calibration Range: 0-80g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: 0 - 80 g ; Resolution: 0.00001 g )
Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
¢ g 3 (9 ) (g9 ) (g ) (+ 9 ) k
Unload 0.000000 0.00000 0.00000 0.0000086 2.00
0.001 0.001003 0.00101 -0.00001 0.0000089 2.00
0.005 0.005003 0.00500 0.00000 0.0000092 2.00
0.01 0.010003 0.01000 0.00000 0.0000089 2.00
0.05 0.049996 0.05000 0.00000 0.0000096 2.00
0.1 0.100011 0.10000 0.00001 0.000011 2.00
0.5 0.500016 0.50001 0.00001 0.000014 2.00
1 1.000003 1.00002 -0.00002 0.000016 2.00
2 2.000023 2.00001 0.00001 0.000017 2.00
5 5.000017 5.00002 0.00000 0.000020 2.00
10 10.000009 10.00000 0.00001 0.000026 2.00
20 20.000031 20.00000 0.00003 0.000037 2.00
30 30.000040 30.00001 0.00003 0.000050 2.00
50 50.000028 50.00002 0.00001 0.000068 2.00
80 80.000068 80.00002 0.00005 0.00011 2.00

F-C5-012 Revision: 01 Date: 20-04-65
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Food Industrial Laboratary Service Center

NSC-TISI-TIS 17025
CALIBRATION 0061

Calibration Report

Certificate No.: 2402283-002-01

Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO

Model: XSR205DU Resolution:  0.00001 g / 0.0001 g

Serial No.: C210685394 ID No.: UAE.WAO.010/2565

Capacity: 220 g

Date of Calibration: 2 April 2024 Page 4 of 4
Calibration Results:  (Continued)
Calibration Range: 81-200g

Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value: (Range: 81 - 200 g ; Resolution: 0.0001 g )

Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
( g ( g ( g (g (£ g ) k
90 50.00010 90.0001 0.0000 0.00015 2.00
100 100.00006 100.0001 0.0000 0.00015 2.00
110 110.00007 110.0001 0.0000 0.00016 2.00
120 120.00009 120.0000 0.0001 0.00017 2.00
130 130.00010 130.0000 0.0001 0.00019 2.00
140 140.00014 140.0000 0.0001 0.00020 2.00
150 150.00009 150.0001 0.0000 0.00020 2.00
160 160.00010 160.0001 0.0000 0.00022 2.00
170 170.00012 170.0001 0.0000 0.00023 2.00
200 200.00016 200.0002 0.0000 0.00028 2.00

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

End

F-CS-012 Revision: 01 Date: 20-04-65
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e : evelopment National Food Institute NSC-TISI-TIS 17025
ministey of industry . Food Industrial Laboratory Service Center CALIBRATION 0061

Calibration Certificate

Certificate No.:
Client name:

2501844-001-01

UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.

Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of 5§

Equipment: pH Meter
Manufacturer: METTLER TOLEDO
Model: SevenEasy pH
Serial No.: 1231155210
ID No.: UAE.WAT.010/2553
Order No.: 2501844

Operation No.:

Date of Receipt:

Date of Calibration:

Calibrated by

Date of Issue:

2501844-001

24 February 2025

24 February 2025

Mr.Manas Somsak Approved by %

Specialist ( Mr.Pheraphat Tuanjit )

Manager, Division of Calibration Laboratory

27 February 2025 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 85%.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme which has assessed
the measurement capability of the laboratory and its traceability to recognized national standards and to the units of measurement realized at the
corresponding national standards laboratory. This certificate may not be reproduced other than in full except with the prior written approval of the

National Food Institute,

F-CS-009 Revision: 01 Date: 20-04-65
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st fomdt e FOUNdation for iIndustrial Development Nafional Food Institute
ministry of Industry - Food Industrial Laboratory Service Center

Calibration Report

NSC-TISI-TIS 17025
CALIBRATION 0061

Certificate No.: 2501844-001-01
Equipment: pH Meter Resolution: 0.01pH ; 1mV
Manufacturer: METTLER TOLEDO Model: SevenEasy pH
Serial No.: 1231155210 Type: Bench top
ID No.: UAE.WAT.010/2553
Date of Calibration: 24 February 2025 Page 2 of 5
Location: Chemical Calibration Laboratory, National Food Institute
Environment Condition: Ambient Temperature: ( 234 + 15 } °C Relative Humidity: | 54 + 3 ) %
Condition of Equipment: Good Condition
Condition of this Results of Calibration
1.Calibration Method W-CC-002 : In house method based on direct measurement by using standard voltage calibrator and

certified reference material (CRM)

2. Reference Standards / Certified Reference Material

Instruments Serial / ID No. Manufacturer Certificate No. Due Date
2.1 DC Voltage Calibrator 2709007 Fluke 24E1752 30 May 2025
2,2 Digital Thermometer 2709007 Fluke 2500376-002-01 29 October 2025
2.3 Thermo-Hygro Meter NFILBTH 013/23 testo CC 670420-01 21 May 2025
Certified Reference Material Lot. No. Manufacturer Ref N Expire Date
2.4 pH buffer 4.008 (Primary pH buffer Solution) 1016435 CPAchem PH216.L5 25 July 2026
2.5 pH buffer 6.865 (Primary pH buffer Solution) 949186 CPAchem PH217.L5 30 November 2025
2.6 pH buffer 10.01 (Primary pH buffer Solution) 1016437 CPAchem PH220.L5 25 July 2025
2.7 pH buffer 7.00 (Standard pH buffer Solution) C03109 HACH LANGE GmbH S11M004 16 October 2025
3. This certification is traceable to The International System of Unit (SI Unit)
3.1 Instruments Np.2.1 through NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0008
3.2 Instruments No.2.2 to 2.3 through NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0061
3.3 Certified Reference Material No.2.4 1o 2.6 traceable to Primary measurement method- Harned cell using calibrated

thermometer, barometer, and nanovoltmeter. The Standard Solution
preparation and certified by CPAchem Ltd |s accredited to SO 17034

and ISO/IEC 17025

3.4 Certified Reference Material No.2.7 traceable to PTB Certificate Nr. PTB-PHOA-563/30504/23 and Certificate Nr. PTB-
PHOB-555/30620/22 (PTB: Physikalish-Thechnische Bundesanstait,

Braunschweig, Germany)

4. This certificate was certified only for the instrument we calibrated.

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

F-CS-012 Revision: 01 Date: 20-04-65
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ational fond merie  Foundation for Industrial Development Narional Food Institute Ml NSC.TISIT!
ministry of Industy  Food Indusirial Laboratory Senvice Center CALIE BRSA'T|§N1 5325?
Certificate No.: 2501844-001-01
Equipment; pH Meter Resolution: 0.01 pH 1mv
Manufacturer: METTLER TOLEDO Model: SevenEasy pH
Serial No.: 1231155210 Type: Bench top
ID No.: UAE WAT.010/2553
Date of Calibration: 24 February 2025 Page 3 of 5
Calibration Results:
1. Calibration of pH Meter { Manual Temperature Compensation at 25 °C )
Nominal DC Voltage Standard Average Indicator Reading Uncertainty Coverage Factor
pH (mV) mv pH (£mV) (k)
0 414122 414 -0.01 0.58 2.00
2 295815 296 1.99 0.58 2.00
4 177.463 178 4.00 0.58 2.00
6 59.160 59 6.00 0.58 2.00
7 0.001 0 7.00 0.58 2.00
8 -59.159 -59 8.00 0.58 2.00
10 -177.462 =177 10.00 0.58 2.00
12 -295.813 -296 12.00 0.58 2.00
14 -414.121 -414 14.00 0.58 2.00
2. Calibration of pH Meter with Electrode  ( Manual Temperature Compensation at 25 °C )
Eguipment: pH Electrode Type: Combined Electrode
Manufacturer: METTLER TOLEDO Model:  InLab Solids
Serial No.: 3065701 ID.No. N/A
Performance of Electrode system  (Three-Point Calibration at pH 4, 7 and 10)
I
Certified Value Avwrag Wdicator Reading Relative Slope (%) Uncertainty Coverage Factor
@25 °C (pH) PH mv (£pH) (k)
4.008 4.00 165 - 0.0071 2.00
7.001 7.00 -8 97.5 0.0086 2.00
10.010 10.01 -178 95.5 0.0083 2.00
6.876 5.88 0 - 0.0071 2.00

F-CS-012 Revision: 01 Date: 20-04-65
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national food Institute
ministey of Indusiny - Food Industrial Laboratory Service Cenfer Eiﬁgﬁ{&‘%ﬁ%ﬁ
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Calibration Report
Certificate No.: 2501844-001-01
Equipment: Digital Thermometer with RTD (pH Meter)
Resolution: 0.1°C Model:  SevenEasy pH
Serial No.: 1231155210 ID No.:  UAE.WAT.010/2553
Manufacturer: METTLER TOLEDO
Date of Calibration: 24 February 2025 Page 4 of 5
Location: Chemical Calibration Laboratory, National Food Institute
Environment Condition: Ambient Temperature 234°c + 10 °c
Relative Humidity 5861 % + 1.7 %
Condition of this results of Calibration:
1. Calibration Method : - In house method: W-TE-025 by companison with standard thermometer,

- The Calibration is determined by comparing with a known temperature
from a standard resistance thermometer,

- The temperature scale in use at this laboratory is the International
Temperature scale of 1990 ( ITS-90 ).

2. Reference Standard Instrument

Instrument Model Serial No. Certificate No. Due Date Through
HANDHELD THERMOMETER 1523 2118154
PSL-T 0815/67 24-Jun-25 TISTR
Platinum Resistance Thermometer (PRT) 562TA 877332

Suppori Equipment: - Low Temperature Bath (AMETEK RTC-187), Model: RTC-187C , S/N. 670930-00018

3. This certificate is traceable to International System of Units (S Units).
4, This certificate was cerlified only for the instrument we calibrated.
5, This result of calibration was found accurale as shown on date and place of calibration only.

6. Condition of Calibrated item : Good

7. Resull of Calibration : Without adjustment [:I After adjustment

F-C5-012 Revision: 01 Date: 20-04-65
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notione food e OUNdation for Industrial Development National Food Institute il NSC-TISI-TIS 17025
ministry of Industry - Food Industrial Laboratory Service Center CALIBRATION 0081
Calibration Report
Certificate No.: 2501844-001-01
Equipment: Digital Thermometer with RTD (pH Meter)
Resolution: 0.1°C Model:  SevenEasy pH
Serial No.: 1231155210 IDNo.:  UAE.WAT.010/2553
Manufacturer:  METTLER TOLEDO
Date of Calibration: 24 February 2025 Page 50of 5
Calibration point: 20.0,25.0and 30.0 °C
Calibration result:
- The probe was immersed in liquid bath or dry bath to a minimum depthof 120 mm.
- Description of probe, model N/A SIN : N/A
Dimension of probe : Diameter 4 mm., Length 120 mm.,
Sheath material : Stainless Steel
UUC* Reading °c) Tem;safr::juarlj c) Correction Value (°C) Unc;r:ao;n}ty
201 20.001 0.1 0.099
251 25.002 0.1 0.099
30.1 30.003 0.1 0.089
Note

- UUC™ : Unit Under Calibration

The report unceriainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, providing a level of confidence of

approximately 95 %. E ?
End

F-C5-012 Revision: 01 Date: 20-04-65
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Foundation for Industrial Oevelopment Nafional Food Insfiture
ministry of Industy - Food Industrial Laboratory Service Center Eiflgﬂﬁlghﬂ Eggﬁ

natianal food Insitute

Calibration Certificate

Certificate No.: 2502226-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of 4

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU

Serial No.: C009071872

ID No.: UAE.WAO0.012/2563
Order No.: 2502226
Opefation No.: 2502226-001
Date of Receipt: 19 March 2025

Date of Calibration: 20 March 2025

Calibrated by  mr.yothincharcensuk  Approved by r N
Scientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory

Date of Issue: 25 March 2025 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the
units of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other
than in full except with the prior written approval of the National Food Institute.
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Calibration Report
Certificate No.: 2502226-001-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: XSR205DU Resolution:  0.00001 g/ 0.0001 g
Serial No.: C009071872 ID No.: UAE.WAQ.012/2563
Capacity: 82q9/220¢g
Date of Calibration: 20 March 2025 Page 2 of 4

Environment Condition: Ambient Temperature: 212 + 06 °C  Relative Humidity: 48 + 35 %
Place of Calibration: 208 Balance Room, UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Condition of Equipment: Good Condition

Condition of This Results of Calibration:

1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019

2. Reference Standards:

Referen ndard Model Serial No, Calibrated By Certificate No. Due Date
Standard Weight Class E2 1mg to 200g B505567572 TCS M24041005 19 April 2025
Instrument Model Serial No, Calibrated By Certificate No. Due Date
Thermo-Hygro Meter 608-H1 NFL.BTH 017/23 Quality Reborn QR25-0542 10 February 2026

3. This certification is traceable to SI UNIT

4, This certificate was certified only for the instrument we calibrated.

5. This result of calibration was found accurate as shown on date and place of calibration only.
Calibration Results:

1. Repeatability of Reading:

Nominal Value ( g ) Standard Deviation of Reading (g)
40 0.0000052
80 0.0000042
100 0.0000000
200 0.0000000
2, Off-Center Error:
A mass of 100 g was placed and moved to various position on pan.
The balance reading obtained is given in the table.
@
ool
o
1 2 3 4 5 6 (Maximum Difference)
(ag)jCcg)jCg g )| g )|C g ) (L g )

100.0001 | 100.0001 | 100.0001 | 100.0001 | 100.0001 | 100.0002 0.0001 w l ; E =
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Calibration Report

Certificate No.: 2502226-001-01

Equipment: Electronic Balance Manufacturer:  METTLER TOLEDOQ
Model: XSR205DU Resolution:  0.00001 g/ 0.0001 g
Serial No.: C009071872 ID No.: UAE.WAQO.012/2563

Capacity: 82g/220¢
Date of Calibration: 20 March 2025 Page 3 of 4
libration Results:  (Continued)
Calibration Range: 0-80 g

Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value: (Range: 0 - 82 g ; Resolution: 0.00001 g )

Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor

(g ) € g7 (g ) (g ) (£ g ) k
Unload 0.000000 0.00000 0.00000 0.0000089 2.00
0.001 0.001003 0.00100 0.00000 0.0000092 2.00
0.005 0.005002 0.00500 0.00000 0.0000094 2.00
0.01 0.010003 0.01000 0.00000 0.0000091 2.00
0.05 0.049996 0.05000 0.00000 0.0000098 2.00
0.1 0.100011 0.10000 0.00001 0.000011 2.00
0.5 0.500016 0.50000 0.00002 0.000014 2.00

1 1.000003 1.00001 -0.00001 0.000016 2.00

2 2.000023 2.00005 -0.00003 0.000017 2.00

5 5.000015 5.00005 -0.00003 0.000021 2.00

10 10.000009 10.00005 -0.00004 . 0.000026 2.00

20 20.000030 20.00012 -0.00009 0.000037 2.00
30 30.000039 30.00012 -0.00008 0.000050 2.00
50 50.000028 50.00014 -0.00011 0.000068 2.00

80 80.000067 80.00020 -0.00013 0.00011 2.00
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nationst food neue | OUNdERaN for Industrial Development National Food insfiture il W
ministey of industy  FoOd Industrial Laboratory Service Center N ACIBRATION 5325
Calibration Report
Certificate No.: 2502226-001-01
Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: XSR205DU Resolution:  0.00001 g/ 0.0001 g
Serial No.: C009071872 ID No.: UAE.WAOD.012/2563
Capacity: 82g/220¢g
Date of Calibration: 20 March 2025 Page 4 of 4
Calibration Results: (Continued)
Calibration Range: >80-200 g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: >80 - 200 g ; Resolution: 0.0001 g )
Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
(g ) (g ) (g ) ( g ) (£ g9 ) k
90 90.00010 90.0002 -0.0001 0.00015 2.00
100 100.00006 100.0001 0.0000 0.00016 2.00
110 110.00007 110.0001 0.0000 0.00017 2.00
120 120.00009 120.0002 -0.0001 0.00018 2.00
130 130.00010 130.0002 -0.0001 0.00019 2.00
140 140.00013 140.0002 -0.0001 0.00019 2.00
150 150.00009 150.0002 -0.0001 0.00021 2.00
160 160.00010 160.0002 -0.0001 0.00022 2.00
170 170.00012 170.0002 -0.0001 0.00023 2.00
200 200.00013 200.0002 -0.0001 0.00028 2.00

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor & , providing a

level of confidence of approximately 95 %.
""""" ki Jor N. mg&dr
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ministry af Industry  Food Industrial Labaratary Service Center CALIBRATION 0061

Calibration Certificate

Certificate No.: 2502226-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU
Serial No.: C210685394
ID No.: UAE.WA0.010/2565
Order No.: 2502226
Operation No.: 2502226-002
Date of Receipt: 19 March 2025

Date of Calibration: 20 March 2025

Calibrated by  Mr.Yothin Charoensuk Approved by dr N.
Scientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory

Date of Issue: 25 March 2025 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the
units of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other
than in full except with the prior written approval of the National Food Institute.
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Calibration Report
B
Certificate No.: 2502226-002-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: XSR205DU Resolution:  0.00001 g/ 0.0001 g
Serial No.: C210685394 ID No.: UAE.WAO.010/2565
Capacity: 82g/2204¢
Date of Calibration: 20 March 2025 Page 2 of 4
Environment Condition: Ambient Temperature: 212 + 06 °C  Relative Humidity: 48 + 3.5 %
Place of Calibration: 208 Balance Room, UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Condition of Equipment: Good Condition
Condition of This Results of Calibration:
1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019
2. Reference Standards:
Reference Standard Model Serial No. Calibrated By Certificate No. Due Date
Standard Weight Class E2 img to 200g B505567572 TCS M24041008 19 April 2025
Instrument Model Serial No. Calibrated By Certificate No. Due Date
Thermo-Hygro Meter 608-H1 NFI.BTH 017/23 Quality Reborn QR25-0542 10 February 2026
3. This certification is traceable to SI UNIT
4. This certificate was certified only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration only.
Calibration Results:
1. Repeatability of Reading:
Nominal Value ( g ) Standard Deviation of Reading (g)
40 0.0000042
80 0.0000042
100 0.000000
200 0.000000
2. Off-Center Error:
A mass of 100 g was placed and moved to various position on pan.
The balance reading obtained is given in the table.
Q. @
ol
o e
i
1 2 3 4 5 ] (Maximum Difference)
(g )lCg)]JCg)]JCg)]JCagd)|C g ) (g

100.0001 | 100.0001 | 100.0001 | 100.0001 | 100.0001 | 100.0001 0.0000 " I i
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ministey of ndusty - Food Industrial Laboratory Service Center CALIBRATION 0061

Calibration Report

Certificate No.: 2502226-002-01

Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: XSR205DU Resolution:  0.00001 g / 0.0001 g
Serial No.: C210685394 ID No.: UAE.WAQ.010/2565

Capacity: 82g/220g

Date of Calibration: 20 March 2025 Page 3 of 4
Calibration Results:  (Continued)

Calibration Range: 0-80 g
Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value: (Range: 0 - 82 g ; Resolution: 0.00001 g )

Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
(g ) (9 (9 ) (g9 ) (+ g ) k

Unload 0.000000 0.00000 0.00000 0.0000087 2.00
0.001 0.001003 0.00100 0.00000 0.0000090 2.00
0.005 0.005002 0.00501 -0.00001 0.0000092 2.00
0.01 0.010003 0.01002 -0.00002 0.0000089 2.00
0.05 0.049996 0.05001 -0.00001 0.0000096 2.00
0.1 0.100011 0.10002 -0.00001 0.000011 2.00
0.5 0.500016 0.50004 -0.00002 0.000014 2.00

1 1.000003 1.00005 -0.00005 0.000016 2.00

2 2.000023 2.00006 -0.00004 0.000017 2.00

5 5.000015 5.00006 -0.00005 0.000020 2.00

10 10.000009 10.00005 -0.00004 0.000026 2.00

20 20.000030 20.00007 -0.00004 0.000037 2.00

30 30.000039 30.00009 -0.00005 0.000050 2.00

50 50.000028 50.00008 -0.00005 0.000068 2.00

80 80.000067 80.00013 -0.00006 0.00011 2.00
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Calibration Report
Certificate No.: 2502226-002-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: XSR205DU Resolution:  0.00001 g/ 0.0001 g
Serial No.: C210685394 ID No.: UAE.WAO.010/2565
Capacity: 829g/2204g
Date of Calibration: 20 March 2025 Page 4 of 4

Calibration Results:

Calibration Range:

(Continued)
>80-200 g

Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value: (Range: >80 - 200 g ; Resolution: 0.0001 g )

Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
( g ( g (g ( g ) (+ g ) k
90 90.00010 50.0002 -0.0001 0.00015 2.00
100 100.00006 100.0001 0.0000 0.00016 2.00
110 110.00007 110.0002 -0.0001 0.00017 2.00
120 120.00009 120.0002 -0.0001 0.00018 2.00
130 130.00010 130.0002 -0.0001 0.00019 2.00
140 140.00013 140.0002 -0.0001 0.00019 2.00
150 150.00009 150.0002 -0.0001 0.00021 2.00
160 160.00010 160.0002 -0.0001 0.00022 2.00
170 170.00012 170.0002 -0.0001 0.00023 2.00
200 200.00013 200.0002 -0.0001 0.00028 2.00

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor & , providing a

level of confidence of approximately 95 %.
' §

End
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Calibration Certificate

Certificate No.: 2502229-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of 3
Equipment: CHAMBER (Incubator)
Manufacturer: MEMMERT
Model: 1IPP260
Serial No.: V616.0066
ID No.: UAE.MIC.032/2559
Order No.: 2502229
Operation No.: 2502229-002
Date of Receipt: 19 March 2025
Date of Calibration: 19 March 2025
Calibrated by Mr.Yothin Charoensuk Approved by / /‘ 2 )
Scientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 25 March 2025 Responsible for the Technical Management Team

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

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the units
of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other than in full
except with the prior written approval of the National Food Institute.

F-CS-009 Revision: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2502229-002-01
Equipment: CHAMBER (Incubator)
Model: IPP260 Serial No.: V616.0066
Resolution: 0.1 °¢c 1D No.: UAE.MIC.032/2559
Manufacturer: MEMMERT
Date of Calibration: 19 March 2025 Page 2 of 3
Location: 302, UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Environment Condition: Ambient Temperature ( 21.7 £ 1 ) °C
Relative Humidity ( 59 = 1) %
Line Voltage ( 223 = 3 ) Volt

Condition of this results of Calibration:

1. This instrument was calibrated by insert 9 standard thermometer into its chamber and calibration according to
W-TE-014 Based on TLAS G-20-1/02-08 (E): Guidelines for Calibration and Checks of Temperature Controlled Enclosures.
- The temperature scale used was based on ITS - 90.
- All data show below were final values and the initial data may be obtained upon request.

2. Reference Standard Instrument :

Instrument Model Serial No./ID No. | Certificate No. Due Date Through
Digital Thermometer 34972A MY57003188 —— 8 June 2025 | NATIONAL FOOD
with sensor RTD CH#201-209/ RTD#201-209 INSTITUTE
3. This certificate is traceable to International System of Units (SI Units).
4. This certificate was certified only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration only.
6. Condition of Calibrated item : Good
UUC Description :
Time of Record 1 Hour 9  Minute At 25.0and36.0 °C
Fresh air Damper | - Open Position | -
X Close Fan | - E
- Not Available .
7. Result of Calibration : X Without adjustment D After adjustment

F-CS-012 Revision: 01 Date: 20-04-65 .
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ministey of Industry

Certificate No.:

Foundation for Industrial Development National Food Insfitute
Food Industrial Laboratory Service Center

Calibration Report

2502229-002-01

NSC-TISI-TIS 17025
CALIBRATION 0061

Equipment: CHAMBER (Incubator)
Model: 1PP260 Serial No.: V616.0066
Resolution: 0.1 °c 1D No.: UAE.MIC.032/2559
Manufacturer: MEMMERT
Date of Calibration: 19 March 2025 Page 3 of 3
Calibration point: 25.0 and 36.0 °C =
Calibration result: J _‘_2 & =
Calibration | Temperature Relative Line Voltage - -
Condition (°Q) Humidity (%) (Volt) £ « :
MIN 21.3 58 220.0 | | e | *5 ).,
MAX 22.0 60 225.0 | e oo Tl
Tablel : Reporting of Temperature e W A
Calibration Measured Temperature (°C) @ Sensor No.
point (Sensor No.9 is REF) Uncertainty
6 #1 #2 #3 #4 #5 #6 #7 #8 #9 £ (°C)
25.0 25.19 25.16 25.22 25.17 24.85 24.91 24.78 24.85 24.97 0.29
36.0 34.57 34.74 35.13 35.29 36.32 36.16 36.20 36.34 35.73 0.63
Table 2 : Reporting of Characterization Result
UUC* Setting UuUC* Reading (°C) Stability Uniformity Overall Variation
(°C) MIN MAX | Average + (°C) (°c) °©)
25.0 24.9 25.0 25.0 0.088 0.25 0.61
36.0 35.9 36.0 36.0 0.44 1.2 2.3

Note The quoted uncertainty include " Stability " and " Loading effect (20% of Temp Uniformity) "
UUC* = Unit Under Calibration
Stability = One-half of the greatest maximum difference of measured temperatures at any one sensors,
for at least half an hour after reaching steady state.
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.
Overall Variation = The difference of the maximum and minimum measured temperatures througout observation time.

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, providing a

level of confidence of approximately 95 %. ‘/ ; : ,
/

U 3.€ ardk-vovs

End

F-C5-012 Revision: 01 Date: 20-04-65
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ministry of Insusty  Food Industrial Laboratary Service Center

Calibration Certificate

NSC-TISI-TIS 17025
CALIBRATION 0061

Certificate No.: 2502229-006-01

Client name:
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.

Bangchack, Prakhanong, Bangkok 10260

Page1of 3

Equipment: CHAMBER (Incubator)
Manufacturer: BINDER

Model: KB 400

Serial No.: 20200000015535

ID No.:
Order No.:

Operation No.:

UAE.MIC.018/2564

2502229

2502229-006

Date of Receipt: 19 March 2025

Date of Calibration: 19 March 2025

Calibrated by  Mr.Jerawut Prapawuttipong Approved by } ;e‘“jti;“é !
hat Tuanjit ) (’ﬁ*«)

Scientist ( Mr.Pherap
Manager, Division of Calibration Laboratory

Date of Issue: 25 March 2025 Responsible for the Technical Management Team

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

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the units
of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other than in full
except with the prior written approval of the National Food Institute.

F-CS-009 Revision: 01 Date: 20-04-65 .
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Calibration Report

Certificate No.: 2502229-006-01
Equipment: CHAMBER (Incubator)
Model: KB 400 Serial No.: 20200000015535

Resolution: 0.1  °C ID No.: UAE.MIC.018/2564

Manufacturer: BINDER
Date of Calibration: 19 March 2025 Page 2 of 3
Location: LABORATORY, UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Environment Condition: Ambient Temperature ( 18 + 1 ) °C

Relative Humidity ( 50 £ 5 ) %

Line Voltage ( 223 + 3 ) Vol

Condition of this results of Calibration:

1

= AT © ;IR S SV |

. This instrument was calibrated by insert 13 standard thermometer into its chamber and calibration according to

W-TE-014 Based on TLAS G-20-1/02-08 (E): Guidelines for Calibration and Checks of Temperature Controlled Enclosures.
- The temperature scale used was based on ITS - 90.
- All data show below were final values and the initial data may be obtained upon request.

. Reference Standard Instrument :
Instrument Model Serial No./ID No. Certificate No. Due Date Through
Digital Thermometer 34972A MY49016851 p—— 4May2025 | NVATIONAL FOOD
with sensor RTD CH#201-303 / RTD#201-303 INSTITUTE
. This certificate is traceable to International System of Units (SI Units),
. This certificate was certified only for the instrument we calibrated.
. This result of calibration was found accurate as shown on date and place of calibration only.
. Condition of Calibrated item : Good
UUC Description :
Time of Record 1 Hour 9 Minute At 350 °C
Fresh air Damper | - Open Position | -
X Close Fan
- Not Available
. Result of Calibration : X Without adjustment

F-CS-012 Revision: 01 Date: 20-04-65
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Calibration Report

Certificate No.: 2502225-006-01

Equipment: CHAMBER (Incubator)
Model: KB 400 Serial No.: 20200000015535
Resolution: 0.1 °C 1D No.: UAE.MIC.018/2564
Manufacturer: BINDER
Date of Calibration: 19 March 2025 Page 3 of 3
Calibration point: 350 °C g e
Calibration result: : 4
Calibration | Temperature Relative Line Voltage =7 #132 w12 & |
Condition ©c) | Humidity (%) |  (Volt) = ’ Pl L di K
MIN 17.1 45 220.0 = [ .y R e
MAX 18.1 55 225.0 ‘ hed £ R
Tablel : Reporting of Temperature L p WETEm) s
Calibration Measured Temperature (°C) @ Sensor No.
point (Sensor No.13 is REF) Uncertainty
(°C) #1 | #2 | #3 | #4 | #5 | #6 | #7 | #8 | #9 |#10|(# 11| #12 | #13 * (°C)
35.0 34,98 35.17 | 34.99| 34.92 | 35.18 35.01 | 35.00 | 35.13 | 35.00 | 34.96 | 35.02 | 35.17 | 35.04 0.27
Table 2 : Reporting of Characterization Result
UU(.Z* UUC* Reading (°C) Temperature Temperature
Setting Stability Uniformity Overall Variation
(°c) MIN MAX Average + (°C) (°c) (°c)
35.0 35.0 35.0 35.0 0.029 0.15 0.30
Note The quoted uncertainty include " Stability " and " Loading effect (20% of Temp Uniformity)

Uuc* = Unit Under Calibration
Stability = One-half of the greatest maximum difference of measured temperatures at any one sensors,
for at least half an hour after reaching steady state.
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.
Overall Variation = The difference of the maximum and minimum measured temperatures througout observation time.

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, providing a

level of confidence of approximately 95 %. / z z Z ’;

End

F-CS-012 Revision: 01 Date: 20-04-65
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Agilent
CrossLab

From Insight to Dutcome

Agilent CrosslLab Start Up Services
Agilent 7890 Gas Chromatograph
Preventive Maintenance Checklist

Agilent Preventive Maintenance provides factory recommended service for your analytical instruments to assure
reliable operation and the accuracy of your results.

Delivered by highly trained and certified service engineers using genuine Agilent parts and supplies, Agilent
Preventive Maintenance provides everything you need to reduce unplanned downtime and keep your systems
operating at their peak. This checklist will be completed at the end of the service and provided to you as a record
of the preventive maintenance activities.

Agilent

lenAaluAIYAN,



CrossLab

Agilent 7890 GC Preventive Maintenance Checklist
From Ingagh! 1 Quicome

Introduction

Customer Information

« Customers should provide all necessary operating supplies upon request of the engineer.
« A customer representative should be available to the engineer while performing the preventive
maintenance procedures.

o Any parts, not included in the Parts Lists section of this document, are not part of the
recommended Preventive Maintenance service, nor are they included in the price of this service.

¢ If a system requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

Important Customer Web Links

e For more information ahout Agifent Technologies services, please visit our website using the
following URL: http://www.agilent.com/en-us/products/crosslab-instrument-services/service-repair

¢ The Agilent Community is an excellent place to get answers, collaborate with others about
applications and Agilent products, and find in-depth documents and videos relevant to Agilent
technolegies. Visit https://community.agilent.com/welcome.

» Toaccess Agilent University, visit http://www.agilent.com/crosslab/university/ to leam about
training options, which include online, classroom and onsite delivery. A training specialist can work
directly with you to help determine your best options.

« A useful Agilent Resource Center web page is available, which includes short videos on maintenance,
quick fists of consumables for new instruments, and other valuable information. Check out the
Resource Page here: https://www.agilent.com/en-us/agilentresources.

s Need technical support, FAQs, supplies? — visit our Support Home page
http://www.agilent.com/search/support.

» Videos about specific preparation requirements for your instrument can be found by searching the
Agilent YouTube channel at https://www.youtube.com/user/agilent.

+ 7890B Manuals are also available on Agilent.com:

o Safety
https://www.agilent.com/cs/library/usermanuals/public/7890B_Safety.pdf

o Installation and First Startup
https://www.agilent.com/cs/library/usermanuals/Public/7890B_Installation. pdf

o Operation Manual
htips://www.agilent.com/cs/library/usermanuals/Public/7890B_Operation.pdf

o Maintaining Your GC
https://www.agilent com/cs/library/usermanuals/public/G3430-
90052%207890B_Mainiaining%20Guide. pdf

Revision: 2.01, Issued: September 15, 2021 )

Agile Document Number: D0013618 Wi o

DE number: 44166,7597222222 Page 1 of 8 L% Agilent
@ Agilent Technologies, Inc. 2021 A
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Agilent 7890 GC Preventive Maintenance Checklist

il
CrossLab

From Insaght to Quicome

Service Engineer’s Responsibilities

Contact the customer and ensure that all necessary supplies are available hefore the preventive
maintenance visit.

Only select those pages that relate to the system or module being serviced.

Complete empty fields with the relevant inforrnation.

Complete the relevant checkboxes in the checklist using either a “X” or tick mark "v™.

Check “Section not applicable” check boxes to indicate services/tasks not delivered, as appropriate.
Complete the Preventive Maintenance service in the order of the tasks listed.

Complete the Service Review section together with the customer.

Complete the fields for page numbers at the foot of each selected page

Complete the total number of pages field in the Service Completion section

Ask the customer to sign the Service Completion section including the customer’s and your
signature.

Additional Instruction Notes

-

Check for any active service notes for this unit. If there are any applicable “Safety” or “Modification
Recommended” Servica notes, plan to implement the changes on this unit before doing any
qualification service.

Do not implement firmware updates, unless you get approval from the customer and are sure that
they are compatible with the instrument control software.

Revision: 2.01, Issued: September 15, 2021 i

Agile Document Number: D0013618 e bt .

DE number: 44166.7597222222 Page 2 of 8 -'::.,.::-'Agllent
© Agilent Technologies, Inc. 2021 R
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CrdssLab

Agilent 7890 GC Preventive Maintenance Checklist
From insight 1o Qutcome

System Information

@ Check this box if an instrument configuration report is attached instead of completing the table

below.
Instrument System Name and ID UAE.TOX.007
Instrument System Site and
Locatlon Laboratory
List System Component Product Numbers ]éi:;t::ns:‘;'al Numbers of each
1. (33440A CN11021007
2. G4513A CN20030059
3. G4514A CN200200860
4,
5.
6.
7.
8.
9.
10.
Preparation

Discuss any specific issues with the customer before starting.

Review the instrument logbook for recorded problems and comments.

Save instrument control settings before starting the procedure.

Perform a general inspection of the system for cleanliness.

Check for proper installation of parts, assemblies, sensors etc.

Check system for required installation of components, settings as defined by current Service Notes.
Check for required firmware updates and verify with customers if they would like them installed.

Before starting the following procedures, record the Detector Signal Output(s) in the results table. If
the GC is turned OFF or in a service mode, comparing the detector outputs before and after the
service is not possible.

G EDEBETS

Revision: 2.01, Issued: September 15, 2021 _

Agile Document Number: D0013618 e .

DE number: 44166.7507222222 Page 3 of 8 i Agilent
@ Agilent Technologies, Inc. 2021 R
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CAgiIent L b
Agilent 7890 GC Preventive Maintenance Checklist rossLa

From: Insight 1o Ouscome

Preventive Maintenance Procedure

Clean and inspect GC

Unplug power cord from the power source.

Open GC covers and vacuum/remove any dust/debris. Pay particular attention to cooling fans.
Inspect internal connectors for proper contact and placement.

Reconnect Power to the GC. Power the GC on and verify the power on self-test passed.

Verify oven motor spins freely and turns on with the oven door closed; off when the door is opened.
Verify operation of all other fans - the inlet and EPC cooling fans.

Verify oven intake/outlet flap assembly is operating smoothly while heating and cooling the oven

B BEE B

Inlet and detector consumable replacement

@ For the inlets installed, perform infet maintenance as defined in the 7890 manual — “Maintaining Your
GC” - for the inlet(s) installed. -

d Replace the split vent trap cartridge filter on units with these inlets: Split/Splitless Capillary (SSU),
Multi-Mode Inlet (MM)), Programmed Temperature Vaporizer (PTV), Volatiles Interface (VI).

@A I the inlet system is used in Spiit Mode with viscous samples, inspect and clean the split vent tube on
the inlet and flush or replace the tubing between the inlet and the split vent trap.

@ If the GC includes a Flame lonization Detector (FID), replace the jet. If the ignitor shows any buildup of
sample or corrosion, replace the ignitor. Examine the FID collector and castle assemblies for
contarmination — clean as necessary. :

Zero Sensors and Leak test

& Zero all pressure sensors per the procedure in the 7890 “Advanced User Guide”.

W Perform inlet pressure decay test(s) as defined in the 7890 “Troubleshooting Manual”.
If the PM is done in preparation for an Operational Qualification, then the pressure decay test defined
within that protocol can be used for the PM.

A Record if test passed or failed in the results table.

Revision: 2.01, Issued: September 15, 2021 .

Agile Document Number: D0013618 Teebet M s

DE number: 44166.7597222222 Page 4 of 8  --&%:- Agilent
© Agilent Technologies, Inc. 2021 S
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CréssLab

Agilent 7890 GC Preventive Maintenance Checklist
From teaghl fo (fjcome

ALS Maintenance

Section NOT applicable

Check all cabling and configuration settings between GC, tray, and injectors.
Vacuum or remove any dust, especially around fans.

Check operation of all fans.

Check syringe for smooth plunger operation.

Check for smooth operation of the needle support - clean if necessary

BEBSE®E®O

Restore Instrument

Restore the normal operating conditions or customer method using the Data System.
Purge the system with carrier flow for 15 minutes
Bake out the system, then restore the normal operating conditions

After equilibration, check and record the post PM detector signal output values.
Results should be similar or lower than the detector outputs recorded prior to PM.

Perform a chemical checkout. If this is a routine PM, inject the customer's sample using the ALS if
applicable. This will act as a final checkout of both the ALS and the GC.

B ESEW

Note: If the PM Service is performed prior to a qualification service, then use the qualification procedure
as a guide for final instrument set up and checkout.

Revision: 2.01, Issued: September 15, 2021
Agile Document Number: D0C13618 et .
DE number: 44166.7597222222 Page 5 of 8  -~&i Agilent
© Agilent Technologies, inc. 2021 B
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Agilent 7890 GC Preventive Maintenance Checklist rossLa

From Insagit 1o Quicoo

Signature Page

Service Review

@ Attach available reports/printouts of all tests to this documentation.

d’ Record the Preventive Maintenance service activity in the customer’s records/logbook.

& Update/reset instrument maintenance counters as appropriate.

A Affix the PM sticker to the system or instrument logbook based on the customer's request.
@ Complete the Service Engineer GComments section if there are additional comments.

& Review with the customer this service, parts replaced, and test results obtained.

O If the instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box or if necessary, in the customer's IQ records.

O Supply the customer with a copy of the Smart Alerts flyer.
Q Describe Smart Alerts to the customer.
O Install Smart Alerts if requested.

7890 GC Test Results Table

_Detector Signal Outputs : : Before PM Service | After PM Service
Front detector output 3135 3135
Back detector output 245 19.3
AUX detector output n/a nfa
Pressure decay test ' : - | Expected testresult | Actual testresult -
Front inlet pressure decay test Pass : Pass
Back inlet pressure decay test Pass n/a

Revision: 2.01, Issued: September 15, 2021

Agile Docurment Nurmber: D0013618 egte .
DE nurmber: 44166.7597222222 Page _6 of 8 53 Agilent
© Agilent Technologies, Inc. 2021 TET
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CrossLab

Fram tnsight 10 Hlcome

Agilent 7890 GC Preventive Maintenance Checklist

7890 Parts List Table

The following kits are recommended for capillary and purged packed inlets, If this is a general PM and the

customer has a preferred set of consumables, you may use the customer's consumables.

Part description . AR ' Partnumber : '_:_j 56 ] G | e
SSL Capillary Inlet PM klt Splltless 5188-6497 7890A/8 1
SSL Capillary Inlet PM kit, split 5188-6496 7890A/B -
SSL Capillary Uttra Inert Inlet Gold Seal with 5190-6144 7890A/B _
Washer
SSL Capillary Ultra Inert Inlet Splitless Liner - 5190-2293 7890A/B )
Single taper with Glass Wool
SSL Capillary Ultra Inert Inlet Low Pressure Drop | 5190-2295 7890A/B
Split Liner - -
with Glass Wool
PP Inlet PM kit 5188-6498 7890A/B -
Split vent trap PM kit, single cartrldge (for MMI, | 5188-6495 7890A/B )
PTV & VI)
MM Cleaning Kit (G3510-60820 7890A/B -
PTV Septumless Head Rebuild Kit 5182-9747 7890A/B .
PTV Septumless Head Teflon Guide 51829748 7890A/B -
Ignitor (glow plug) assembly with O-ring 19231-60680 7890A/B 1
FID Collector Rebuild/Cleaning Kit G1531-67000 7890A/B .
Standard .011-inch FID Jet for capillary FID base | G1531-80560 7890A/B .
High Temperature .018-inch FID Jet for capillary | G1531-80620 7890A/B )
FID base
Standard .018-inch FID Jet for packed column 18710-20119 78G0A/B
with packed FID base -
Standard .011-inch FID Jet for capillary column | 19244-80560 7890A/B 1
with packed/adaptable FID base
High Temperature .018-inch FID Jet for capillary | 19244-80620 7890A/B
column with packed/adaptable FID base -
NPD Jet, universal fit, .011-inch ID G1534-80580 7B90A/B }
NPD Jet, universal fit, .011-inch ID Extended G1534-80590 7890A/B
tip )
SSL Capillary Ultra Inert Inlet Gold Seal with 5190-6144 7890A/B
Washer B
SSL Capillary Ultra Inert Inlet Splitless Liner - 5190-2293 7890A/B
Single taper with Glass Wool B
**FID Collector Replacement Kit, if needed G1531-67001 7890A/B
Revision: 2.01, Issued: September 15, 2021 .
Agile Document Number; DD013618 " 3 o .
DE number: 44166.7597222222 Page Z_ of _a &5 Agilent
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Agilent 7890 GC Preventive Maintenance Checklist

Service Engineer Comments

CrossLab

From Ingight to Duicome

- The Equipment can operate as normally.

If there are any specific points you wish to note as part of performing the service or other items of
interest for the customer, please write include them in this box.

Service Completion

Service request number 6007319635

Adivek R,

Agilent signature

Total number of pages in this document 9

Date service completed __18 Feb 2025

Customer signature

Revision: 2.01, Issued: September 15, 2021
Agile Document Number: D0013618

DE number; 44166.7597222222

@ Agilent Technologies, Inc. 2021
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SAENG =o5:

SAENGVITH 2000 CO., LTD.

66/701-702 Moo5 Soi Charansanitwong 13, Saibangwaek Road,
Khicngkhwang, Phasicharoen, Bangkok 10160 Thailand

Tax 1D : 0105543042531 Head office

Tel. (662) 861-9446-0 Fax. (662) B61-9463

E-Mail : SV2000@saengvith2000.com

Preventative maintenance report

TELEDYNE TEKMAR

Sheet 1 of 4

Instruments Data

Repair ID: MN-001-01-68-MN
Instrument model: LOTIX serial no: US18038002
Solid sampler: LSS BOAT serial no: US18012010

Repair type: Preventive maintenance

Date repair start: 6 February 2025

Reason for service: Service contract

Last repair date: 8 February 2024

Electrical: 220 VAC

Customer Data

Customer: United Analyst and Engineering consultant

Attention: K.Piyapat

Tel.: 02-763-2807

Fax: 02-763-2811

Address:

3 w.gaugy 41 agyuin 103 vwon wislvue ngamwa 10260

Software

Operating system: Windows 10 Pro

Teklink version: 3.0.6333.26559

Firmware version: 1.1.2169

Software communication. USB

Communication / Pass ___ Fail

Engineer: &/— Date: 0 !'f O?'; Ly

Approved By:

Date: /¢

ienanslumuny
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HUHANBIVIN IUANEIRTY AFUNN 10160 —_—— Khilongkhwang, Phasicharoen, Bangkok 10160 Thailand
vz ndfideniiioms 0105543042531 dninarulug) — Tax 1D : 0105543042531 Head office

T3, (02) 861-9446-9 11nF. (02) 861-0463

E-Mail : SV2000@saengvith2000.com

Tel. (662) B61-9446-9 Fax. (662) 861-9463
E-Mail : SV2000@saengvith2000.com

SAENG >3

TELEDYNE TEKMAR
Preventative maintenance report Sheet 2 of 4
Action Data
Action Check
YES NO Comment
Electrical: (100V/115V or 220V240V '+10) ! 2198V
DI water supply: Fill water reservoir and make all connections for it. /
Gas supply type: Free air or UHP O; ! UHP
Supply gas: 500+ psi (34.5+bar) from tank to run scheduled samples /
Verify stage 2 pressure: 50-100 psi 3.4-69 ban / 80 psi
DI reservoir pressure (12 psi) /
System pressure 30-40 psiy carrier gas /
Carrier gas flow rate 200 ccmin +-109% /
Phosphoric acid /
1C sparger: Inspect & clean /
Mist trap: Empty then rinse the Mist trap /
Permeation Dryer: Inspect for damage and water accumulation /
Condenser loop /
Cooling fan /
Remove and inspect combustion tube and catalyst (when cooled) /
Clean the injection block and bottom connector !
Check the o-rings inside the connectors !
status of combustion tube /
Replaced catalyst / Check Only
Check the injection needle when cooled /
Sample needle / pressurization needle good? /
The Sample loop condition /
Halogen Scrubber: Check to ensure ample life for scheduled samples ! Changed
Blue Sample filter (inline before the detector). /
Waste: Sufficient volume to contain the waste generate !
Engineer: é Date:ﬁffi_rf
Approved By: Date: ;
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UIEN Ua3Ing 2000 1A
66/701-702 MY 5 FBEVTYATNIAA 13 DUUABININ
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wavilszdidaiFen1Boms 0105543042531 aninaulng
THi. (02) 861-9446-9 1IN, (02) 8619463

E-Mail : SV2000@saengvith2000.com

i

SAENG 355

E-Mail : SV2000@saengvith2000 com

SAENGVITH 2000 CO., LTD.

66/701-702 Moo5 Soi Charansanitwong 13, Saibangwaek Road,
Khiongkhwang, Phasicharoen, Bangkok 10160 Thailand

Tax ID : 0105543042531 Head office

Tel (662) B61-09446-9 Fax. (662) B61-9463

Preventative maintenance report

TELEDYNE TEKMAR

Sheet 3 of 4

Action Data

Diagnostics

Check

Pass Fail Comment

Injection valve

Drain valve

Transfer valve

Needle valve

IC sample valve

Pressurize valve

Water valve

IC gas valve

Sparge valve

NDIR valve

Carrier gas valve

Mist trap valve

TN Ozone valve

Conveyor

Sparger: Drain/Rinse

Furnace set point

Acid pump

Sample needle

LSS Boat injection

LSS Fan/Valve

Detector offset

Engineer :

Date : %f 02! 25-

Approved By :

Date: 4
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UIHN Ha3Ing 2000 3109 —_— SAENGVITH 2000 CO., LTD.
I ——
66/701-702 W1 5 YOOI QAN 13 DUUAEINIIN E————t 66/701-702Moo5 SoiCharansanitwong 13, Saibangwaek Road,
HYAADIYTI IVAMEIR T NFHNNA 10160 R Khiongkhwang, Phasicharoen, Bangkok 10160 Thailand

Tax 1D : 0105543042531 Head office
Tel. (662} 861-9446-9 Fax. (662) B61-9463

E-Mail : SV2000@saengvith2000.com

sz uidon 1§00 0105543042531 duinaulng
Tn3. (02) 861-9446-9 uvlaw (02) 861-9463

E-Mail : SV2000@saengvith2000.com

SAENG =55

TELEDYNE TEKMAR

Preventative maintenance report Sheet 4 of 4

Action Data

Note :

WA uazen IC Sparge, Mist trap

1ldey Scrubber (Tin/Copper)

ASIVABVUNIINIM Heater (All), Valve (All), Conveyor, Acid pump

A379@01 Fitting & Connecting

Pressure & Flow Un@

insesansamauldanalng

aasiiez Inad15es Scrubber (Tin/Copper), Pyrex wool, Perm dryer, Sample filter,

Ferrule 1/8 S8, 3-way Valve, Sample loop 0.5 ml , Condensate trap, Combustion tube

Catalyst, Septum 1/8 taz 1/16

07
Engineer: ﬁ Date: ‘%; ! il

Approved By: Date:__; ;

ienanslumuny




analytikjena

Maintenance Protocol
Atomic Fluorescence Spectrometer

¢ mercur DUO/

ienanslumuny
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K170A0153

Serial-No.: Customer-No.:

Date: 3 February 2025  Carried out by:

Maintenance with following Operational Qualification (0Q)
(requires a separate OQ protocol)

analytikjena

An Endress *Hauser Compary

C04-006

Mr. Srichai Fak-On

m

‘Company a o o s ¢ 8 et o o
' UIEN gvlumﬂ LBUUIAHAR LDUA LBUILULTIADUTALAUN N6
Hewr AMNSINS
Department w a5 akic :
P vasduanis (Mercur Analysis)
Street | -
3 728aANEY 41 AUNFYNIN UBWLNIN WA 12U
Zip Code, City
P v NTUNWHYIUAT 10260
Count
y Usanelng
Phone
Fax
E-mail
===
Malntenance Protocol mercur DUD mercur DUO plus | update 27.06.2016 Version 2.7 Koee 1 2.5
Analytik Jena AG | Konrad-Zuse-Str. 1| 07745 Jena/ Germany lﬂﬂﬁ’ls ﬂ’)UQu




analytikjena

An Endress+Hauser Company

Maintenance works basic unit

tightness visual check inside the Mercur
visual check if gold-traps are broken

visual check if spectrometer is contaminated
visual check of the fluorescence cell

visual check of the absorption cell, incl. window
reactor cleaning

check pump-hose, if necessary change it
check swivel drive (SEV)

check drying-hose, output gas-liquid-separator
test Bubble-Sensor

check gas flows

check volume flows, reagents

recording stray light values

NNEISNNNNNNNNNANN

measurement with 30 ng/l

Maintenance works Autosampler Serial No.: N/A

lubricate the dosing-winding (Teflon-grease-spray)

clean the dosing cylinder, if necessary exchange it

lubricate the winding system of the height drive with some drops of oil

check the toothed belt

check the position of the mechanical stopper (height: 13mm )

check the pump rate of mixing pump (<14s AS52, typ.7s/<20s AS52S, typ.10s)
check the pump rate of washing cup

check the electrical hose connections for good contact

check the connectors of the magnetic valves

DDDDODDODODOOD.O

check the dosing hose for buckling, if necessary exchange it

e enanslumIuAl




analytikjena

An Endress +Hauser Company

Device parameter _sg;: ;nai 3:::::'
visual check general tightness inside the Mercur - ._o.k.: |%| jchanged: L]
visual check Goldtraps !o.k.: %| changed: L]
visual check spectrometer ' :
Fluorescence cell ok: M changed: [
Absorption cell, incl. window !o.k.: ¥ ‘changed: Ll
lens ok.: changed: [] .
Swivel drive (SEV) ok: I |changed: [
check pump hoses ok: changed: [ |
check hoses and hose connectors ok: K |changed: |
check and clean reactor ok: A |changed: [
check drying hose output Gas-liquid-seperator ok: M changed: O
check bubble-sensor |ok.: _E notok.. [
Check gasflow
Argon pressure valve 4 | 1.2-150bar 1.5 bar
Valve 1 0_12;’5&‘;{1 0.173 NL/min
Valve 2 O_Zg SN::E_:m 0.816 NL/min
Valve 3 o 058;"::“_?;“ |. 0.068 NL/min
Valve 4 O.deerﬁj':fc;;in | 0162NUmin |
Check liquidflow |
| Acid | i'i’“;:‘;m’” 2.5 mi/min
: Red.-agent | i.?rrr:{mm 2.5 ml/min
Sample | 1i0r2nlr:;]r?in 10 ml/min
Adventitious light - values (V) from file
100 0 1 ___H o
. - - _2_00_ 0 0
300 0 E
T - 350 0 0
400 0 o
o 450 2 1
i 500 4 4
- 550 10 9
- : 575 | 14 13
600 19 18

a3 luAIuAN




analytikjena

An EndresstHauser Compary

Device parameter Hominal actual
value value
Analytical parameters Fluorescence cell
Conditions.: max.conc.: 10ug/L  PMT-voltage: ..... 451...... V
Blank-solution Int ....0.0003.
. . Int>0.0015 | Int;....0.0028
without enrichment / FBR 30 ng/L RSD < 3 % RSD..1.24 9,
Conditions.: max.conc.: 1.7ug/L PMT-voltage: .....444....... vV
Blsniceaiution [Int.....0:0013,
: . Int>0.008 | Int,...0.0137
with enrichment / FBR 30 ng/L RSD < 3 % | RSD. .72 9,
Fok.- factor ( Int; / Int;) >35 ' 4.89
Analytical parameters Absorption cell
Blank-solution Ext.....0.0005
. : Ext. > 0.0012 |Ext....0.0032
i _ without envichment/ FER 100 9L | <59 | s, 291..%
Comments
|
<

Signature Technician

) 3 February 2025__
Place, Date (DD/MM/YYYY)

Signature Customer

3 Fel_aruary 2025
Place, Date (DD/MM/YYYY)

Maintenance Protocol mercur DUOY mergur DUQ plus | update 27.06.2016 Version 2.1 Koec

onanslumuau




Service Report

analytikjena

An Endress+Hauser Company

35 Moo 5. 345 Road, Khlong Khoi, Pak Kret,
Nonthaburl, 11120 Thailand.

Phone: +66(2) 1062970-72

Fax:  +66(2) 1062973
www.analytik-jena.com

Customer's address :

| Customer's Ref. No.

U5un gludie usuundad uaue BudiisSeraudauau 1

3 9p8RANEY 41 QOUUFLNIN UANLNIN 1WaNs: 1oua

nunnEnIues 10260

%aiytikiena Instruments (Thailand) Ltd.

[ Analytik Jena Far East (Thailand) Ltd.

E-mail :

| Phone : | Fax :

Job No. 2502070RB

. P
User:  @mnsing

| Service Engineer : @5%s Wnaau

Date : 3/2/2025 | Page : 1/

Instrument model : Mercury

Serial No. K170A0153

Software Version No. 4.7.10

O Repair (RE)

E/Maintenance (PM)

O Installation (IN) [ Warranty [0 Application (AP) [0 Site Prep.(SP) [0 Visit(V1)
Fault/ Claim :  Preventive maintenance Contract Year 2025 (PM 6/6) 0O OO Error Code
Action taken :  Maintenance work basic unit

® (Check device parameters

# sr;an{»ﬂjemnhm(a.mmme@

e Check gas flows

e Check liquid flow

e Check adventitious light-values

Device parameter test

# s Fnerriams (6. 6860 - 001

e Analytical parameter fluorescence cell

&" * M')‘w'f‘ Fmin‘nu"{

e Analytical parameter abstraction cell

sy e
&
Action Pending / Recommendation : ;a-’éa-l?bm /ﬂ?x.

[ Spare Part m/lnstrument Configuration :
Iltem Mo. Name Quantity Unit Price
L 4o7 - 190- 240 Gos - liguidl_gepavitor 1
2. 41 5RO &l clawe \
|
3. Sv. PR 3 Jeow (2?-@ /'réa.vj /
4, UOT. 170. 056 Gwmple  vlel hle !
5. 407 . 10, 057 Bovdy sl aneidy hlivg s o f
6. 4o7. 170 . 07 Rree ching  wmeviaom |
7. 407. I70. @52 Dloke tibjg for_scitl oud vediels ot 2.
L=
8.
Herewith the undersigned confirm the time devoted, Date [ Signature of Customer | Date / Signature of Service Engineer Work completed?
the work performed, the perfect function of the device,
and the receipt/delivery of the specified spare parts. d ,]% 8’\'] F Yes
*Traveled hours and kilometers can only be entered 9 a /é/ O N
after the return of the service engineer. 2

Services are subject to the General Terms and Conditions of Analytik Jena AG, which will be sent on request.

ienaslumuny




Mercur

Report file;
Program version:

Operator:
Laboratory:
Code:

Remarks:

Method parameters
Method

Created on

Program

3/02/2025 13:44 Page 113

CAWInAAS\TMP\2025\result\WO\Pro_039

4.7.9.0

Printed on;
Recording started on

3/02/2025
3/02/2025

13:44
13:32 GMT+7.0

Hg

Without enrichment / FBR 100 ng/L PM_12-02-2024

12/02/2024 Time

11:54

Parameters Mercur Technique: Hg absorption

Line

Lamp type
Integr. mode
PMT

AZ time
Delay

Working mode
FBR technique
Pump speed
Sample load time
Reaction time
Waiting time AZ
Purge time1

QC parameters
QC type

- QC check samp. 1
Conc.

Error limit

Rep. measurement
QC std.1 no.

QC std.1 limit

QC std. act.
Expect. blank abs.
QC precision

253.7 nm
Hg-LP
Peak height
236V
5s
0s
wio enrich.
off
4
8s
12s
16s
40 s

Conc. check

off

1(100.00 ng/L)

+ 50.00%

flag + continue
0.0100+ 0.0100

off

Mercur

Integr. time

Peak smoothing

System cleaning
Wash time acid
Soaking time
Gas load time

QC check samp. 2
Conc.

Error limit
Reaction

QC std.2 no.

QC std.2 limit

Reaction

Reaction
QC Recal.factor

40 s

12/5

Acid
15 s
20s
10 NL/h

flag + continue
1(100.00 ng/L)
+ 0.00%

flag + continue

off
Off

lenaslumIuA



3/02/2025 13:44 Page 2/3
Callbration settings
Calib. meth Standard calib. Calibr. unit ng/L
No. standards 1 Conversion fac. 1000000
Type of standards — Standard prep. Premixed
Blank correct. -
Recalib. std. no. -
Cutput unit Hg/L Conversion fac. 1000
Calib. stat. Mean Meas. cycles 3
Blind cycles 1
Stock sol. 1 - Stock sol. 2 -—
Stock sol. 3 — Stock sol. 4 -
Type of cal. curve linear Intercept calculated
Weighted cal. off Grubbs stat. off
Check of cal. curve no outlier test
Sample statistics
Stat. mode Mean Meas. cycles 2
Confid. level 95.4 % Blind cycles 1
Grubbs stat. ---
Calibration standards
No Name State Pos Ci’;ﬁ: Abs SD RSD/%
1 Cal-Zero (=) #H 0.00 H: 0.000544 0.000115 21.26
A: 0.005800 0.004748 81.87
2  Cal-Std1 (-) ##  100.00 H: 0.003251 0.000094 2921
A:0.042341 0.003312 7.824

Calibration function 1

Abs=k1+kZ*conc

3/02/2025 13:43 Calibration (Peak height)

k1=0.000544 k2=0.000027 Recal. factor: ---
Slope 0.00003 Abs/(ng/L) R2-adjusted 1.0000
sct 1.00000 ng/L Charact. conc. 161.087 (ng/LY1%l
Lower limit O ng/L Upper limit 110. ng/L
Detection limit — Deter. limit -
. -
et lenaslumIuA



3/02/2025 13:44 Page 3/3

Ho
0.003 | 253.7 nm /b/

Peak height

e

Intensity

0.001

1+

0 25 50 75 100
Conc. [ng/L }

0.000

Measurements and events (sorted by time)

Hg Without enrichment / FBR 100 ng/L PM_12-02-2024 3/02/2025 13:32
D Conc, Abs BG sSD RSD/% Int. type Time
Cal-Zero 0.000564 PkH 13:35
0.000420 13:36
0.000649 13:37
OngiL 0.000544 0.00011577 21.26 13:37
Cal-Std1 0.003268 PkH 13:40
0.003336 13:41
0.003148 13:43
100.ng/L 0.003251 0.000094975 2.921 13:43
Calibration Calibration function: 01 13:43
Peak plots Hg
Cal-Zero 3/02/2025 13:35 Cal-Std1 3/02/2025 13:40
0.002 0.002

v w

£L L

< <

0.000, ", A 0.000
0 20 40 0 20 40
Time [s] Time [s]

e lenaslumIuA



Mercur

Report file;
Program version:

QOperator:

Laboratory:
Code:

Remarks:

Method parameters

Method
Created on

Program

3/02/2025 17:37 Page

CAWINAAS\TMP\2025\resuliWOPro_040

4.7.9.0

Printed on:
Recording started on

3/02/2025 17:37

1/4

3/02/2025 17:26 GMT+7.0

Without Enrichment / FBR / 30 pg/L_PM_3-02-2025

3/02/2025

10:33

Parameters Mercur Technique: Hg fluorescence

Line

Lamp type
Integr. mode
PMT

AZ time
Delay

Working mode
FBR technique
Pump speed
Sample load time
Reaction time
Waiting time AZ
Delay

Purge time1
Purge time2

253.7 nm
Hg-LP
Peak height
451V
5s
Os
wio enrich,
on
3
12s
12s
5s
Os
30s
15s

Mercur

Integr. time

Peak smoothing
System cleaning
Wash time acid

Seaking time
Gas load time

(Gas wash time2

35s

12/5

Off

10s

20s
10 NL/h

10 NL/h

Hg

lenaslumIuA



3/02/2025 17:37 Page 2/4
QC parameters
QC type Conc. check
QC check samp. 1 - QC check samp. 2 —
Conc. — Conc. -
Error limit - Error limit -
Rep. measurement off Reaction flag + continue
QC std.1 no. 1(30.000 ng/L) QC std.2 no. 3(0.100 ng/L)
QC std.1 limit t 20.00% QC std.2 limit + 20.00%
QC std. act. flag + continue
Expect. blank abs. 0.0100% 0.0100 Reaction flag + continue
QC precision off
Reaction off
QC Recal.factor Off
Calibration settings
Calib. meth Standard calib. Calibr. unit ng/L
No. standards 1 Conversion fac. 1000000
Type of standards - Standard prep. Premixed
Blank correct, =
Recalib. std. no. -
Output unit Hg/L Conversion fac. 1000
Calib. stat. Mean Meas. cycles 3
Blind cycles 1
Stock sol. 1 --- Stock sol. 2 -—-
Stock sol. 3 — Stock sol. 4 -
Type of cal. curve linear Intercept Zero
Weighted cal. off Grubbs stat. off
Check of cal. curve no outlier test
Sample statistics
Stat. mode Mean Meas. cycles 3
Confid. level 95.4 % Blind cycles 1
Grubbs stat. off
Calibration standards
No Name State Pos C?gilj Ints SD RSD/%
1 Cal-Zero {-) # 0.000 H: 0.000272 0.000004 1.830
A; 0.005693 0.000207 3.646
2  Cal-Std1 {-) ## 30.000 H: 0.002794 0.000034 1.243
A: 0.03861 0.000754 1.953
1
e lenaslumIuA

Hg



3/02/2025 17:37 Page 3/4

Calibration function 1 3/02/2025 17:36 Calibration (Peak height)
Ints=k1+k2*conc
k1=0.000272 k2=0.000084 Recal. factor: -
Slope 0.00008 Ints/(ng/L) R2-adjusted 1.0000
sc0 1.00000 ngiL
Lower limit 0 ng/L Upper limit 33.0 ng/L
Detection limit - Deter. limit -

0.0030 |, ,

Y e
0.0025 253.7 nm /

Peak height

0.0020 /

0.0015 /
-

Intensity

0.0010

0.0005

0.0000

0 5 10 15 20 25 30 35
Conc. [ng/L ]

Measurements and events (sorted by time)

Hg Without Enrichment / FBR / 30 pg/L_PM_3-02-2025 3/02/2025 17.26
ID Conc. Ints BG sD RSD/% Int. type Time
Cal-Zero 0.000276 PkH 17:28
0.000266 17:29

0.000273 17:30

Ong/L 0.000272 0.000004982 1.830 17:30

Cal-Std1 0.002754 PkH 17:33
0.002812 17:34

0.002816 17:35

30.00ng/L 0.002794 0.000034720 1.243 17:35

Calibration Calibration function: 01 17:36

s lnaslumuny



Peak plots

Cal-Zero 3/02/2025 17:28

0.002

infs

0.000,_—n

0 20
Time {s]

Ints

Cal-Sid1  3/02/2025 17:33

3/02/2025 1737

0.002

0.000

0 20
Time [s]

Mercur

Page 4/4

Hg

lenaslumIuA



Mercur

Report file;
Program version:

Operator:

Laboratory:;
Code:

Remarks:

Method parameters

Method
Created on

Program

3/02/2025 17:59 Page 1/4

CAWINAAS\TMP\2025resultiWO\Pro_041
4.7.9.0 Printed on: 3/02/2025 17:59
Recording started on 3/02/2025 17:46 GMT+7.0

Hg
With Enrichment / FBR / 30 pg/L_PM_3-02-2025
3/02/2025 Time 12:45

Parameters Mercur Technique: Hg fluorescence

Line

Lamp type
Integr. mode
PMT

AZ time
Delay

Working mode
FBR technique
Pump speed
Sample load time
Reaction time
Waiting time AZ
Delay

Purge time1
Purge time2
Purge time3
Heat.time coll.1

253.7 nm
Hg-LP
Peak height Integr. time 20s
444 v
5s Peak smoothing 12/5
Os :
Enr. w/o reload. System cleaning Off
on Wash time acid 10s
3 Soaking time 20s
10s Gas load time 5 NL/h
10s
5s
Os
20s
16s Gas wash time2 5 NL/h
10s Gas wash time3 10 NL/h
20s Cool. time coll.1 25s
1
- lenanslunIuAy



QC parameters

3/02/2025 17:59

Page 2/4

QC type Conc. check
QC check samp. 1 —- QC check samp. 2 --
Conc. - Conc. —
Error limit - Error limit -
Rep. measurement off Reaction flag + continue
QC std.1 no. 1(30.000 pg/L) QC std.2 no. 1(30.000 pg/L)
QC std.1 limit + 50.00% QC std.2 limit t 50.00%
QC std. act. flag + continue
Expect. blank abs. 0.0100x 0.0100 Reaction flag + continue
QC precision off
Reaction off
QC Recal.factor Off
Calibration settings
Calib. meth Standard calib. Calibr. unit Hg/L
No. standards 1 Conversion fac. 1000
Type of standards -- Standard prep. Premixed
Blank correct. -—
Recalib. std. no. -
Output unit Ha/L Conversion fac. 1000
Calib. stat. Mean Meas. cycles 3
Blind cycles 1
Stock sol. 1 --- Stock sol. 2 -
Stock sol. 3 - Stock sol. 4 -—
Type of cal. curve linear Intercept Zero
Weighted cal. off Grubbs stat. off
Check of cal. curve no outlier test
Sample statistics
Stat. mode off Meas. cycles 1
Confid. level 95.4% Blind cycles 1
Grubbs stat. -
Calibration standards
No Name State I Ints SD RSD/%
Ho/L
1 Cal-Zero (~) # 0.000 H: 0.001392 0.000048 3.475
A:0.006235  0.000289 4.635
2 Cal-Std1 (—) ##  30.000 H: 0.01371 0.000237 1.729
A: 0.05663 0.001010 1.784
1
- lenanslunIuAy



3/02/2025 17:59 Page 3/4

Calibration function 1 © 3/02/2025 17:59 Calibration (Peak height)
Ints=k1+k2*cone

k1=0.001392 k2=0.000411 Recal. factor: -—
Slope 0.00041 Ints/(pg/L) R2-adjusted 1.0000

sc0 1.00000 pg/L

Lower limit 0 pg/L Upper limit 33.0 pgiL
Detection limit - Deter. limit -

0.0125 |253.7 nm

Peak' height
0.0100 /

0.0075

0.0050 /
7

0.0150 ng //

Intensity

0.0025

0.0000

0 5 0 15 20 25 30 35
Conc. [pg/L ]

Measurements and events (sorted by time)

Hg With Enrichment / FBR / 30 ug/L_PM_3-02-2025 3/02/2025 17:46
D Conc. Ints BG sD RSD/%  Int. type Time
Cal-Zero 0.001438 PkH 17:50
0.001397 17:51

0.001342 17:53

Opg/L 0.001392 0.000048370 3.475 17:53

Cal-Std1 0.01348 PkH 17:56
0.01369 17:57

0.01395 17:59

30.00ug/L 0.01371 0.0002370 1.729 17:59

Calibration Calibration function: 01 17:59

- lenanslunIuAy



3/02/2025 17:59 Page 474

Peak plots Hg
Cal-Zero 3/02/2025 17.50 Cal-Std1  3/02/2025 17:56

0.01 0.01
& o
£ £

0.00 —— 0.00

0 10 20 1] 10 20
Time [s] Time [s]

- lenanslunIuAy



Agilent
CrossLab

From Insight to Ouicome

Agilent 55 240 280 Series Atomic Absorption
Spectroscopy Systems

Preventive Maintenance Checklist

Agilent Preventive Maintenance provides factory recommended service for your analytical
systems to assure reliable operation and the accuracy of your results.

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides everything you need to reduce unplanned
downtime and keep your systems operating at their peak. This checklist will be completed at the
end of the service and provided to you as a record of the installation.

Note: While non-current production AA instrument and or accessory models are not covered
specifically in this document it can be used as a basic reference.

For more information about Agilent Technologies services please visit our web site using the
following URL  http://www.agilent.com/en-us/services

Introduction

Customer Information

1 Customers should provide all necessary operating supplies upon request of the engineer.

2 A customer representative should be available to the engineer while performing the preventive
maintenance procedures.

3 Any parts, not included in the Parts Lists section of this document, are not part of the
recommended Preventive Maintenance service, nor are they included in the price of this
service.

4 |f a system requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

Revision: 10.00, Issued: November 2021
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From Insight 1o Outcome:

Instrument Preventive Maintenance Checklist

Important Customer Web Links

« For more information about Agilent Technologies services, please visit our website using the
following URL: http://www.agilent.com/en-us/products/crosslab-instrument-services/service-
repair

« To access Agilent University, visit http://www.agilent.com/crosslab/university/ to learn about
training options, which include online, classroom and onsite delivery.
A training specialist can work directly with you to help determine your best options.

e A useful Agilent Resource Center web page is available, which includes short videos on
maintenance, quick lists of consumables for new instruments, and other valuable information.
Check out the Resource Page here: https://www.agilent.com/en-us/agilentresources

» Need technical support, FAQs, supplies? - visit our Support Home page at
http://www.agilent.com/search/support

e Get answers. Share insights. Build connections:
Join the Agilent Community at https://community.agilent.com/welcome

Service Engineer’'s Responsibilities

« Contact the customer and ensure that all necessary supplies are available before the
preventive maintenance visit.

« Confirm the ability of the instrument to deliver continued safe operation as established via the
Agilent AA safe operation flow chart. (Refer directly to the AA 55/240/280 Preventive
Maintenance Scope of Work to make this decision.)

« Only select those pages that relate to the system or module being serviced.
o Complete empty fields with the relevant information.
« Complete the relevant checkboxes in the checklist using either a “X" or tick mark “v™" .

e Check "Section not applicable” check boxes to indicate services/tasks not delivered, as
appropriate,

o Complete the Preventive Maintenance service in the order of the tasks listed.
e Complete the Service Review section together with the customer.

« Complete the fields for page numbers at the foot of each selected page

¢ Complete the total number of pages field in the Service Completion section

» Ask the customer to sign the Service Completion section including the customer’s and your
signature.

This information is subject to change without notice.

Revision: 10,00, Issued: November 2021

»
. = »
- - -

@ Agilent Technologies, Inc. 2021

ienasluruny



Agilent
CrossLab

From Insight to Dutcome

Instrument Preventive Maintenance Checklist

Instrument Maintenance

System Information

L Check this box if an instrument configuration report is attached instead of completing the
table.

Instrument System Name and ID 240 FS QS

Instrument System Site and , 4
Location LR Uwited nglxgs\_ 3“6 Emc)'mee € \v‘% Qonsu\ BV\\'

Lis{ the Seria! Numbers 6f 'éach” 3

List System Component Product Numbers
3 Component

G osamy ™ AM6000Y

Preparation, Safe operation and Initial performance checks
Revision: 10.00, Issued: November 2021
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From Ingight to Outcome

Instrument Preventive Maintenance Checklist

L1 Agilent AA safe operation flow chart inspections (to determine if the PM can be performed).

NOTE: If by following the flow chart the instrument is deemed to be unsafe for continued
use you MUST NOT continue PM work. Inform the customer immediately of the Agilent
recommendation that use of the instrument be discontinued.

d Discuss any specific issues with the customer before starting.

L For HF application systems, if standard sample introduction system was not installed, ask
the customer to install it. W\®

M Review the instrument logbook for recorded problems and comments.
Ef Save instrument control settings before starting the procedure.

@ Pperforma general inspection of the system for cleanliness.

[3/ Check for proper installation of parts, assemblies, sensors etc.

A Check system for required installation of components, settings as defined by current
Service Notes

Check for required firmware updates and verify with customers if they would like them
installed.

Ei Use SVD to perform a Full Wavelength Scan for Cu HCL - “As found test_1"
Ef Perform a Basic Cu ABS test - "As found test_2"

l?.f Print the Details page or screen captures of the test results and attach to the end of this
checklist.

Revision: 10.00, Issued: November 2021
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From Insight to Outcome

Instrument Preventive Maintenance Checklist
Preventive Maintenance Procedures

FLAME SYSTEM section

Q Section not applicable

Electronic components

E‘ Review and confirm instrument configuration data in SVD

EI Confirm power supply voltages using the SVD Power Supply diagnostic.

ﬁ For Dual Beam instruments - Confirm RBC frequency using the SVD RBC frequency
diagnostic.

Mechanical components

d Check the burner adjuster controls for complete and free movement. If the burner adjuster
needs lubrication, use Molykote 321 or mineral-based molybdenum disulphide grease.

ﬁ Run SVD tests to exercise all motor drives over the full range of their travel:

4 Monochromator drive
Slit drive

d Lamp selector

QO ABA

Optics components

mf Check that external optical surfaces are clean — Clean or replace as required.
@ Use svD and perform Mono Wavelength Correction.

ﬁ Use SVD and perform Slit Calibration.

Eﬁ Use SVD and perform Grating Squareness Diagnostic.

@ Use SVD and perform Zero Order Offset/Mono Correction.

[ﬁ Use SVD and perform Wavelength Repeatability.

Ef Physically inspect selected HC lamps (customer to supply per their choice) and measure
the % Gain for each lamp. Advise customer if lamps are showing emission degradation due
to age.

d Check that the signal energy of the D2 and HC lamps track properly. Advise customer if
their D2 lamp is showing emission degradation due to age.

Revision: 10.00, Issued: November 2021
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From Insight 1o Outcome:

Sample Introduction and Atomization

fo Inspect the burner interlock plate to ensure that the interlock pin is secure and correct for
the burner type.

Instrument Preventive Maintenance Checklist

ﬁ Clean the burner slot with a clean white card.

[Zf Check the uniformity of the slot width.

d Clean the burner if required.

Ei Change the burner o-ring.

ﬁ Clean the nebulizer, spray chamber and liquid trap.

ﬁ Change all o-rings and seals in the nebulizer, nebulizer block and spray chamber.
Ei Check that the pressure relief bung releases readily.

ﬁ Change o-rings on the fuel and oxidant delivery barbs

@ Leave the liquid trap EMPTY and verify the flame will not ignite in this state.

Ef Refill liquid trap and check that overfill drains freely into the drain/waste tube.

Ef Check the drain/waste tube for good drainage. It should not have tight bends, kinks or loops
and the lower end must be above the liquid level in the waste vessel

Qf Check and clean the igniter electrode

Gas handling components and safety interlocks

Ef Pressure test for leaks
EI/ Leak test gasbox internal components and connections

d Check safety interlock status and operation using the SVD interlock monitoring diagnostic.

Analytical performance for Flame systems

@ ignite a flame.

@ Check that you can adjust the nebulizer uptake rate from 4 to 6.5 mL per minute.

A Optimize the instrument ready to perform Cu sensitivity test.

@’ Create a manual method to perform a Basic Cu ABS test - “Final Performance Testing

[I(Run a PM completed sensitivity test for a 5 ppm copper sample and record the results in
the AA PM Performance test results and measurements table.

Revision: 10.00, Issued: November 2021
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Feom Insight to Ouicome

Instrument Preventive Maintenance Checklist

FURNACE SYSTEM section

é Section not applicable

Electronic components

L Review and confirm instrument configuration data in SVD

U Confirm power supply voltages using the SVD Power Supply diagnostic.

Mechanical components

L Run SVD tests to exercise all motor drives over the full range of their travel:

O Monochromator drive
O Slit drive
Q Lamp selector

Optics components

L1 Check that external optical surfaces are clean — Clean or replace as required.
L Use SVD and perform Mono Wavelength Correction.

Use SVD and perform Slit Calibration.

Use SVD and perform Grating Squareness Diagnostic.

Use SVD and perform Zero Order Offset/Mono Correction.

Use SVD and perform Wavelength Repeatability.

(I I I I

Physically inspect selected HC lamps (customer to supply per their choice) and measure
the % Gain for each lamp. Advise customer if lamps are showing emission degradation due
to age.

Gas handling, water system and workhead component checks

O Inspect the GTA workhead gas hoses and connections for leaks.
U Pressure test for gas leaks

(1 If the cooler system is accessible (stand-alone) check for correct operation and
coolant/water level — this includes any temperature and pressure settings plus filter
cleaning (air flow and water).

O Inspect the GTA workhead water hoses and connections for leaks.

Q Check all graphite components and replace if necessary.
Revision: 10.00, Issued: November 2021
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From Insight to Ouicome

Instrument Preventive Maintenance Checklist

O Tube
O Electrodes
O Shroud

L Check and clean the end windows on the workhead.

L Check safety interlock operation.

Analytical performance for Furnace systems

U Optimize the instrument ready to perform Cu sensitivity test.

U Run the sensitivity test for a 25 ppb copper sample and record the results in the results
table.

PSD autosampler accessory for Furnace systems

@ Section NOT Applicable
[ Check condition of the PSD capillary — replace if necessary

Check condition and operation of PSD syringe — ensure it does not have air locks and
bubbles.

a

L Change PSD rinse bottle o-ring.
L Check and clean the rinse vessel.
Q

Check the drain tube for good drainage. It should not have tight bends, kinks or loops and
the lower end must be above the liquid level in the waste vessel.

L Ensure that the waste vessel is suitable for use with the furnace system.
Sample introduction pum em (SIPS) accesso

Ef Section NOT Applicable

O Re-torque screws securing the hubs, presser arms and pump rotors.

L Adjust each roller so that it rotates freely.

Wipe clean the pump rotor rollers and pump bands with a dry clean cloth.

Ensure that the presser arms and the surfaces near the pump are free from dirt and spills.

Remove the pump module rear cover and check for the incursion of liguids and any signs of
corrosion.

Re-torque the nuts that fasten the motor mounting plates to the chassis.

o0 O0ODO0

Check clips securing the diluents holder and replace if necessary.

L Disconnect, clean T-piece, and reassemble the tubing using the following steps.

Revision: 10.00, Issued: November 2021
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From Insight 1o Outcome:

Instrument Preventive Maintenance Checklist

Remove the T-piece by disconnecting the pump tubes, the pump bands and all other tubing.

Place the T-piece in an ultrasonic bath containing strong detergent 1-5% Decon 30 or
similar, for approximately 5-10 minutes.

Wash the T-piece under a tap with a strong flow of water,

Rinse with distilled water through all of the inlets in the reverse direction to normal sample
flow.

U 00 OO

Reassemble.

Sample preparation system (SPS 4) accessory

ﬁ Section NOT Applicable
The Agilent SPS 4 autosampler is designed to need minimal maintenance.
The following maintenance requirements are suggested to maintain the performance of the
autosampler.
[ Cleaning the spill tray, rack location mat, end frames and chassis accessories with a damp
soft cloth and diluted mild detergent.

O Cleaning the autosampler cover panels with domestic window cleaner.

L Checking the X- axis and Z- axis drive belts for cracks, splits, damaged teeth, excessive
fraying, color changes or degradation from fumes.,

[ Check the X- axis, Theta- axis and Z- axis FFC cables for cracks, incorrect positioning,
damaged edge or damaged connectors.

NOTE: The autosampler requires no extra lubrication throughout its lifetime.
For further details refer to the SPS 4 service manual G8410-90050.

Sample preparation system (SPS 3) accesso

Section NOT Applicable

Check the x-axis and z-axis timing belts — Replace if there is are any cracks, splits or color
deterioration and belt tension.

Check belt tensions - adjust if required

o0 O

Check the lubrication pad for single x-axis shaft. If pad is dry or customer has observed any

vibration or erratic movements of the x-axis carriage, add 1 mL of Dow Corning 200 ® Fluid,
200 CS into the well,

]

Check the auto-sampler ability to find tube positions - Calibrate if required.

Clean the exterior surfaces of the accessory with soft lint free cloth. This cloth can be
dampened with warm water or a mild detergent. Do not use organic solvents or abrasive
cleaning agents.

Revision:; 10.00, Issued: Novermber 2021
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From Insight 1o Ouicome

Vapor generation GA (hydride generator
QO Section NOT Applicable
O Inspect VGA gas supply hose.
O Inspect/replace VGA pump tubing.
[ Check low gas pressure interlock setting— adjust if required.
(J Check precision crifice gas flow setting — adjust if required.
U Check gas regulator pressure to 46 psi (325 kPa) — adjust if required.
(1 Clean the exterior surfaces of the accessory with soft lint free cloth. This cloth can be

dampened with warm water or a mild detergent. Do not use organic solvents or abrasive
cleaning agents.

UItrAA lamp accessory (external)

[ZI Section NOT Applicable
U Check the condition of the power cable.

L Clean the exterior surfaces of the accessory with soft lint free cloth. This cloth can be
dampened with warm water or a mild detergent. Do not use organic solvents or abrasive
cleaning agents.

Restore System

Q1 If you have altered the customer's instrumentation during the course of PM, restore to the
original status to allow the customer to conduct their normal activities (e.g., reload the
customer's method.)

Guidance

If the PM service is performed prior to a qualification service, then use the qualification procedure
as a guide for final instrument set up and checkout.

Revision: 10.00, Issued: November 2021
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From insight 1o Ouotcome
Signature Page

Service Review

EI/ Attach available reports/printouts of all tests to this documentation.

Instrument Preventive Maintenance Checklist

m/ Record the Preventive Maintenance service activity in the customer's records/logbook.

ﬁ Update/reset instrument maintenance counters as appropriate.

Ef Affix the PM sticker to the system or instrument logbook based on the customer's request.

Ef Complete the Service Engineer Comments section if there are additional comments.

Ej Review this service, parts replaced, and test results obtained with the customer.

Ef If the instrument firmware was updated, record the details of the change in the Service

Engineer's Comments box or if necessary, in the customer's 1Q records.

Test Results

Expected Test
Test Description Result Actual Test Result
Flame optics PMT Gain test
For copper at 324.8 nm, 4 mA, 0.5 nm slit width <55% 49 /
Flame performance test with 5 ppm copper sample
Air /acetylene, mixing paddle removed Abs value = 0.5 0- 959%
Air facetylene, mixing paddle installed. 10 replicates %RSD < 1.0 0.2 /
Deuterium furnace optics PMT Gain test
For copper at 324.8 nm, 4 mA, 0.5 nm slit width <55% i

Deuterium furnace performance test with 25 ppb copper sample (324.8 nm)

Precision %RSD <4.0% -
Abs value =015 ==
Zeeman furnace analytical performance: 25 ppb copper sample (327.4 nm)

Precision %RSD <4.0% -
Abs value =0.10 —
MSR% =70 % —_

Revision: 10.00, Issued: November 2021
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From Insight to Outcome

AA consumable and parts list table

Instrument Preventive Maintenance Checklist

T ey S Product/Model # PM suppliedor | L
Part Description Part Number e Consiatia Instrument-Type
Test Solution~Cu Sppm 6610030100 | 50 55140 240 280 PM supplied
solution Common
Test Solution - Blank solution 5190-7001 50 55 140 240 280 PM supplied Common
Copper, 1000 ug/ml, 100m! 5190-8279 50 55140 240 280 * Common
Kit. Wik 7. (krings, Squsous, 9910093400 | 50 55 140 240 280 PM supplied
complete set Flame
Organic Kit 9910093500 50 55140 240 280 PM supplied Flame
Wire Nebulizer Cleaning 9910024700 50 557140 240 280 consumable Flame
Tubing-Capillary Std Nebs 9910024800 50 55 140 240 280 consumable Flame
Capillary Tube Hivac Neb (3) | 910044000 | 50 55 140 240 280 consumable
(organics only) Flame
Glass impact beads (5/pk) 9970025700 50 55140 240 280 consumable Flame
Teflon impact beads (5/pK): | 9910053300 | 50 55140 240 280 consumable
(organics only) Flame
Burner cleaning strip (100/pk) | 9910053900 50 55 140 240 280 consumable Flame
Window UV silica ~ round 2010082600 | 50 55140 240 280 PM supplied
(right side) Common
Window UV silica — ; ,
rectangular (left side) 2010082500 50 55140 240 280 PM supplied Common
Pad adhesive window (round) | 4910012700 50 55 140 240 280 PM supplied Common
Pad adhesive window >
(rectangular) 497100172800 50 55140 240 280 PM supplied CofriTiGH
Electrode kit (1 pr) (D2) 6310003400 GTAT20 PM supplied Furnace
Shroud (D2} ©310003100 GTAT20 PM supplied Furnace
Zeeman electrode kit (1 pr) 6310003500 GTA120 PM supplied Furnace
Zeeman shroud 6310003600 GTA120 PM supplied Furnace
O-ring PSD rinse bottle 6910025900 PSD120 PM supplied Furnace

* For engineers who only service AA instruments 5190-8279 can be used as a cheaper
alternative for 6610030100.

Items classified as PM supplied in the above table are included in the standard PM

Those classified as consumable should be provided by the customer or charged to the
customer if supplied by the Agilent service engineer.

Revision; 10.00, Issued; November 2021
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From Insight to Outcome

Service Engineer Comments (optional)

Instrument Preventive Maintenance Checklist

ts you wish 1o notz as part of performing the instzllation or other items of interest for

Service Completion

Service request number GO0} 9 A A\ 4D

Agilent signature

Ka\r\%a\toiv\ 5

Total number of pages in this document 2

Revision: 10.00, Issued: November 2021
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SVD Results Report

<)
B

port 102

Customer: UAE

Bangkok

TR

Configuration:

Serial Mumber:
Instrument Model:
Iame Instrument:
Furnass Instrumant:
Zgzeman Present:
Internal Zeeman:
internal UltrAA:

: Dothle Beam

Address: Sof Udomsuk 41, Sukhumvit Rd.

i*)

Service Engineer; Kanyakorn S.
Contact Detaifs: 026376363#1

MY 12160001 Turret Type:
Varian AA140/240/280 Number Of Lamps:
True Mono Type:
Trous Gaskox Type;
False Auto Burner Adjuster:
Falee Mains Frequency:
False Firmware Version:

Photomuttinlier Type:
T PWE Version:
: 1.0%

Automatic

4

Automatic

'Y' Gas Box
False

50

211
Normal(900nmy}
45

EEPROM [

L

Instromeni Ruan Moo o
Zero Wovolongth Gitzet:
tiono Correctian:

Fiame Hours;

72180

0133 02 Seriai Number:

D2 Install Date:
0.770 D2 Criginal Intensity:
32411.834 2 Last Intensity:

D2 Ruin Hours:

53396.500
not set |
111970
1.000
475,000

Report Generated Af;

FAVEQZT 4705 At

SVD Resulls Report
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Frequency:

Averaging Period: 30.0
Catapoint Count: 20

Unner Limit: Highest Measured Frequency:
51.00 50.00
Average Frequency:
50.00
Lower Limit: Lowest Measured Frequency:
49.00 50.00

CEEN 8 Passed

Power Su.n «

Averaging Period: 30.0

Natapoint Count: 20

Lower Limit ("7} Actual (V) Upper Limit (V) Result:
12.00V Faii 10.80 12.12 13.20
-12.00V Rall -13.20 -11.90 -10.80
560V 6l 4.59 5.04 5.50
31000V S 27000 220.00 341.00
Report Gonerated AL 1/30/2025 9:47:25 At 2 SVD Results Repm
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Beam Balance:

Lamp Type: Copper
Lamn Socket Used: 3

Lamp Alignment; §ig

Peak Selected: 324.80

SHERIE u W Lamp Screw
Sagne: ek Sample Peak:
yJ‘J..‘ ",
F .‘( .-1I ?"‘ '\\‘
G - '

/

Rol M 2

L

i

| 1
B% Seami';l ] .
["oak Mark: ... 0.909.
f“-.l‘ N
!

N

Upper Limit:

Rof Pyt

| 0.738 }
Lower Limil,
- 0686 -

Y Lamp Screw Result:

Ref P12

soivietELoaloon: 3

— ..:)
¥
- -1
- SO
Lower U500 o

TxoCo. . SRAT
First Crdor G

Second Criinr

“nvelengiii{nm): 324.60

na Elemoant/s): Copper

GomAY 4.00

Cnarngr 0.5

Result:

Voner Limit (nm)

0.10
325.15

549.97

Report Guarorated w0 LCMMIPE a7 00 0

SVD Resuits Report EAAY
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Wavelsngin aperis D0

Lamp Uszed: Conper Lamp Current{mA): 4
Poak aadinm: 101750 SHUWidthinm); 0.2

Conneciv:l i3 Sgoheir 3 Slit Height: Normal

Lamn Alicnmeant; ¥ 770

Lower Limit/nm' 32477¢ 324.888 Upper Limit{hm)

(e et Fam Zano Orelar) { reriiedy iy ernf}

Vo i hr 224,820 Samnie 20 324.823
Caanlo 30204801 Snmnle 4: 324.823
Srovcle D 224.872 Sample 6: 324.819

St 7224840 Sample 8: 324.819

Report Generated At 170/2025 84708 204 4 SVD Resulis Report
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Wavelengih Urive:

T U AT

tri

Slit Drive:

Turret Drive:

Avin Buraar 7 0w ar T

e AT
DO S P
LT U Py Y ~
AL e

= 7

j A
41 -
o 1 -
Z3
~ o
e o

‘o Mz Tl Mode

Urper Limit
297
1M

332

< s : 5313
Intorioo
Dpor T Flane Detect: 2 TS
o GOU Active:
-
e ,J._ Dridant Pressure: §55}
Pressurs - ‘_ 3 12 ’ Tnant Chiangeover:

fgnition: 1Y%

Report Gueawr. - 0,00 L TR 0 5

SVD Results Report ENLY
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Report Generated At

1 ]

Lamp 7:

webiard] l e e el

Lamp &

: Mot Supported

UZine(UlrANY (Ag/Clamp G:IMot Supported

Mot Supported

7o Mot Supported

Result: |

e (Cu)
! 1yt e

190090928 Q-47:295 AM

30 33\:\ 2025

_K_a\msa\aof WA Q.

invakor S.

Date

SVD Results Report SVD
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Sequential by time report 1/30/2025 10:53 AM SpectrAA

Page 1 of 1
Analyst
Date Started 173042025 10:33 AM GMT: 1/30/2025 3:33 AM
Worksheet Sensitivity Test 01
Comment
Methods Cu
Computer name  DESKTOP-RIUIFRS
Serial Number: MY 13160001
Method: Cu {Flame)
Samrple ) Conc mgiL %RSD  Mean Abs
CAL 21370 0.000 8.8 0.0002
Readings
0.0002 0.0003 0.00MM1 1/30/2025 10:51:48 AM
STANCARD 1 5000 01 0.5571
Feadings
0.5574 05563 0.5575 1/30/2025 10:52:22 AM
Ahs Linear Cricin - Cat. Set 4
0.56 |
040
0.20"
0.00_!
ot . , | ]
0.000 2.000 4.000 5.500
Cu mofle
Curve Fit = Linear Origin
Characteristic Cong = 0.038 ~yiL
r = 1.0007
Calculaled Conc = 0.002 5000
Residuals = -0.007 000

Abs=0.11141xC

5 ppmCu BGEL 03 05598
Raadings
0.558% £.5595 0.5615 143042025 10:52:54 AM
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Sequential by time report 1/306/2025 10:48 AM SpectrAA

Page 1 of 1
Analyst
Date Started 173072025 10:33 AM GMT: 1/30/2025 3:33 AM
Worksheet Precision Test
Comment
Meathods Cu
Computer name  DESKTOP-ROUIFRS
Serial Number: MY 13160001
Method: Cu {Flame)

Sanple I Conc mofL %RSD  Mean Abs
CAL Z[RO - 0.000 641 -0.0002

Readings

-0.0003 -0.0003 -0.0001 1430/2025 10:46:52 AM
STANDARD 1 5.000 0.2 0.6052

Feadings

0.6035 06073 0.6047 1/30/2025 10:47:24 AM

Ahs Linear Cvinin - Cal. Set 1

g . | | —
0.000 2.000 4.000 5.500
Cu g/l
Curve Fit = Linear Qrigin
Characterigtic Conc = 0025 agi
r = 1.0000
Calculaled Cone = -0.002 5000
Residuals = 0002 0009
Abs =0.12105x C
5 ppm Cu 5407 o2 0.60451
Readinng
0.6055 0 G082 0.6047 0.6047 0.6042 0.6079
06085 (2076 0.6064 0.6079 1/30/2025 10:48:32 AM

lenanslunIuAy



Flame Optimization

L Optimization: Lamp -

SPS 4 = Sampler Offline e

_ — Goto Tube 130

i M O Y -
Tube EEI il _
_ _ | 0.50

Dowary height =D
Purap speed Mediomiien |

Fevta tuba colors
& Gampls

A3 Callbration
(.t Calibration/0C
£ Samplz00

Fe Hol dssinned

Senstivity Check F Tomiadl arees about 0.2 bs at 324.2 nm, &43 burner
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Technology & DKSH

Service Report

TO FOR

Company: United Analyst and Engineering Work Order Number: WO-00018067

Consultant Co., Ltd. _ Bangkok-HQ
Contact: Karnphong Boonpuang

Address: 700/2 vyl 1 _
Email: karnphong.b@uaeconsultant.co.th

Phrakhanong District, Bangkok, 10260
Tel: +66 2763 2828 (7021), +66 8 6347 7390

WORK ORDER INFORMATION

Top-Level Order Type Preventive Maintenance
Installed Product ID IB-00105024 Billing Type Paid
SKALAR SAN++ Classic
Product 2SAN59000 PO No. SSPR2400629
Serial No. 182688 Warranty No.
Contract No.
PRODUCTS SERVICED
Installed Product Id Serial Number Product
PROBLEM DESCRIPTION
PM 1/1
Billable Billable
Line Number | Engineer Start Date And Time | End Date And Time | Labor Travel Travel KM
Hour Hour
WL-00071161 Yongyuth 02/20/2024 8:53 AM | 02/20/2024 6:07 PM | 9.23333
Chanphong
Ronnarit
WL-00092966 02/20/2024 8:53 AM | 02/20/2024 6:07 PM | 9.23333
Dechnawarat
Total 18.46666 | 0 0

I Reach us at DKSH Service-Hotline : +66 2 639 7000
2533 Sukhumvit Road, Bangchak, 10260, Phrakhanong, Bangkok, Thailand

Phone +66 2 639 7000 Fax +66 2 333 1026
elof2
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Technology

&= DksH

Line Number

Work Description

WL-00071161

i1 PM \5ausas

WL-00092966

i1 PM (380508

PARTS CONSUMED

Part No Part Description Quantity
EXPENSES
Part No Expense Type Description Line

P yp P Quantity

RECOMMENDED PARTS

uusinarnafinasdvdaiudniisod | avlua wisfiwas Ammonia 37uau 2 578015 (9220, 3026) , axlua
W15130ma5 Phenol waz Cyanide 37u9u 6 5180145 (5454, 3028, 3031, 3034, 3036, 3150)

REMARKS

Travel Time Disclaimer:
Please note that the travel time in this report only includes time taken to reach the installed equipment location. It
does not include our engineer’s return travel time.

Customer Signature:

osrpong b

Customer Signature

Date: 04/10/2024

Technician: Yongyuth Chanphong
Job Title: Service Manager
Email: yongyuth.yc@dksh.com

I Reach us at DKSH Service-Hotline : +66 2 639 7000

2533 Sukhumvit Road, Bangchak, 10260, Phrakhanong, Bangkok, Thailand

Phone +66 2 639 7000 Fax +66 2 333 1026

Delivering Growth - in Asia and beyond
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Technology elé DKSH
Job No. WO-00018067
Test Report
Customers United Analyst and Engineering Consultant Co., Ltd.
Equipment Continuous Flow Analyzer Manufacturer SKALAR
Controller Mdel SA5000 Auto Sample Model SA1052
Controller Serial No. 182688 Auto Sample Serial No. 181729
Date of test 20-Feb-2024 Period 12 Month
Environment temperature 24.7 °C Humidity 62.2 %RH
Results
Instrument Checked
Item Characteristic Before After Remark
1 Visual inspect Pass O Fail Pass O Fail
2 Power supply (210 - 240 VAC) 220 VAC 220 VAC
3 Computer Pass O Fail Pass O Fail
4 Program Pass O Fail Pass O Fail
5 Auto sampler Pass O Fail Pass O Fail
6 Module holder
- Motor pump Pass O Fail Pass O Fail
- Pump tube O Pass Fail Pass O Fail *
- Air-injection O Pass Fail Pass O Fail *
- Chemistry manifolds, Switching valve, O Ppass Fail Pass O Fail *E kkk
Coil, Membrane
7 Detector
- Filter Pass O Fail Pass O Fail
- Flow cell Pass O Fail Pass O Fail
- Lamp Pass O Fail Pass O Fail
Interface Pass O Fail Pass O Fail
9 Rinsing valves [0 Pass [ Fail N/A | O Pass [ Fail N/A
10 Temperature / Reactor Pass LI Fail O N/A Pass [ Fail I N/A
11 Flame photometer O Pass O Fail @ N/A | O Pass O Fail & N/A
12 UPS / Stabilizer Pass [ Fail [ N/A Pass [ Fail [J N/A
Warning and Error Checked
Item Event Before After
13 Error list None None
[0 Appear : O Appear :

DKSH Technology Limited (Head office)
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok, 10260
Phone +66 2 639 7000, Mobile +66 93 813 8681, yongyuth.yc@dksh.com, www.dksh.com

Delivering Growth —in Asia and Beyond

Page 1/2



Technology é’é DKSH

Check with Standard

Item Characteristic Before After Remark
14 Base Line Test O Pass [ Fail N/A Pass [ Fail I N/A
15 Detector Signal Test O Pass O Fail &I N/A Pass I Fail O N/A

Summary of checked

The instrument can work normally and efficiently. (ta3avfiasasnunsavinouldunfuazfidsednanin)

a The instrument can work but it's requiring to maintenance. (tA3avfia¥aanunsavinouldussiadtinge¥nm)

m The instrument could not work it's requiring to repair. (tA3aviia¥alignursavinoulaussasnisdaniing)
Remark :

*  Pump tube uag Air tube BBLRANFNN latdAauazlnaisnuauaInussaznisizdu

**  ag'lua 9220 (Manifold T,5tSt needle) 1galiignsadanle waglatddaunlyd 5216 naunuiiaTm

*** ag'luia 5454 (Nipple polyethylene N5) 1&e ‘lavinarsidaaulniuas

NAELU6 Luztitag IuanaITILANLANGIT

1. a¢'lva wnfiteas Ammonia 31U 2 518ATT (9220, 3026)

2. a¢'lua W1nfimas Phenol LAY Cyanide F1UU 6 5181115 (5454, 3028, 3031, 3034, 3036, 3150)

Standard Equipment Used

Equipment Equipment I.D.
Digital multi meter S/N 57600592 Due date : 8-Jul-2024
Thermo hygrometer S/N 39520444 Due date : 27-Dec-2024

N
Test By : Approved by : N A e

( Mr. Yongyuth Chanphong) ( Mr. Eknapong Wankliang )

Position : Supervisor, Technical Service Position : Manager, Technical Services

DKSH Technology Limited (Head office)
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok, 10260
Phone +66 2 639 7000, Mobile +66 93 813 8681, yongyuth.yc@dksh.com, www.dksh.com

Delivering Growth — in Asia and Beyond
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DQE Services Co.,Ltd.

DQE Services S0 Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com NSC.TISLTIS 17025

CALIBRATION 0404

CERTIFICATE OF CALIBRATION

Certificate No.:  SP24-001 Page 1of5

Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)

Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Location of calibration :  Laboratory 213

Equipment :  UV-Vis Spectrophotometer

Manufacturer : Hitachi

Model : U-2900

Serial No.: 21E22-009

ID No.: UAE.WAT.051/2564

Received Date : 4 January 2024

Calibration Date : 4 January 2024

Issue Date : 5 January 2024

Condition Instrument : Good

Calibrated by : m) af

Approved by : c‘{'ﬁ ; G}J/’]

( Mr.Tanawut Rittidach )

Technical Manager

( Ms. Chonthicha Sangngern )

Quality Manager

The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

THE measuemen Gapatiiity uf e laburory and its uaveability w raugniow ualivoul stmlerds and w the unit of measuroment realized gt the sorrsaponding

national standards laboratory. This certificate may not be reproduced other than in full except with the prior written approval of the DOE Services Co., Ltd.

naslumuny

FM-708-02 ROT 1/11/2021



DQE Services Co.,Ltd.

DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@@gmail.com

NSC-TISI-TIS 17025

REPORT OF CALIBRATION
Certificate No.: SP24-001 Page 2 of 5
Environment Condition : Ambient Temperature 25+ 5 °C
Relative humidity 55 +20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 115663 25 October 2025
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25806 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025

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

Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC : 1.5

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC : 0.1 pm.

Resolution of UUC : Photometric  0.001

Wavelength 0.1

nm.

Abs.

nm.

naslumuny

FM-708-02 RO1 1/11/202]



DQE Services Co.,Ltd.
DQE Se rVices 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dqeservicesinfof@gmail.com

NSC-TISI-TIS 170286
CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No. : SP24-001

Calibration Results : Without adjustment

Photometric Accuracy :

Page 3 of 5

Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0028 2.00
0.5780 0.575 0.0030 0.0031 2.00
420 1.0484 1.045 0.0034 0.0029 2.00
2.1876 2.192 -0.0044 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5595 0.558 0.0015 0.0034 2.00
0 1.0239 1.023 0.0009 0.0035 2.00
2.1230 2.125 -0.0020 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5230 0.520 0.0030 0.0030 2.00
e 0.9633 0.961 0.0023 0.0029 2.00
1.9753 1.975 0.0003 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5181 0.516 0.0021 0.0031 2.00
e 1.0002 0.997 0.0032 0.0033 2.00
1.9973 1.993 0.0043 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5517 0.550 0.0017 0.0030 2.00
>0 1.0803 1.079 0.0013 0.0030 2.00
2.0373 2.032 0.0053 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5591 0.558 0.0011 0.0031 2.00
633 1.0518 1.050 0.0018 0.0030 2.00
1.9274 1.923 0.0044 0.0079 v 2.00
(OTTETS BIFrTURX

Q9
FM-708-02 ROL 1/11/2021



DQE Services

DQE Services Co.,Ltd.

32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com

NSC-TISI-TIS 17025
CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No. ; SP24-001

Photometric Accuracy :

Page 4 of 5

Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0050 2.00
2 0.7469 0.743 0.0039 0.0057 2.00
0.0000 0.000 0.0000 0.0050 2.00
7 0.8674 0.862 0.0054 0.0059 2.00
0.0000 0.000 0.0000 0.0050 2.00
e 0.2919 0.289 0.0029 0.0051 2.00
0.0000 0.000 0.0000 0.0050 2.00
30 0.6430 0.641 0.0020 0.0055 2.00
naslumuny

FM-708-02 RO1 1/11/2021




DQE Services Co.,Ltd.
DQE ) 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services 27
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com mecmsens o
REPORT OF CALIBRATION
Certificate No. : SP24-001 Page Sof5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) {(nm.) {nm.) (nm.) k
241.72 241.2 0.52 0.18 2.00
27945 279.0 045 0.18 2.00
287.81 2874 0.41 0.18 2.00
334.06 333.8 0.26 0.18 2.00
360.93 360.6 0.33 0.18 2.00
418.59 4184 0.19 0.18 2.00
445.94 445.8 0.14 0.18 2.00
453.66 453.4 0.26 0.18 2.00
460.02 459.8 0.22 0.18 2.00
536.59 536.4 0.19 0.18 2.00
637.98 638.0 -0.02 0.18 2.00
43138 431.2 0.18 0.18 2.00
472.50 472.5 0.00 0.18 2.00
513.47 513.4 0.07 0.18 2.00
528.88 5289 -0.02 0.18 2.00
573.17 5734 -0.23 0.18 2.00
585.35 585.2 0.15 0.20 2.00
684.40 684.4 0.00 0.18 2.00
740.72 741.0 -0.28 0.20 2.00
748.55 748.8 -0.25 0.18 2.00
807.03 807.1 -0.07 0.18 2.00
879.28 879.5 -0.22 0.18 2.00

Remark : - UUC = Unit Under Calinration
- N/A = Not Avaiable
- The result expanded uncertainty of measurement U is stated as the standard uncertainty of measurement multiplied by the coverage factor & ,
which for a normal distribution corresponds to a coverage probability of approximately 95%

- * Indicates non TISI accredited

naslumuny

FM-708-02 RO1 1/11/2021

- End of Certificate -



DQE Services Co.,Ltd.

DQE Ser\fi ces 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com NSC-TISITS 17025

CALIBERATION 0404

CERTIFICATE OF CALIBRATION

Certificate No.: SP24-028 Page 1of5

Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)

Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Location of calibration : Laboratory 315

Equipment :  UV-Vis Spectrophotometer

Manufacturer : HITACHI

Model : U-5100

Serial No.: 23A4-008

ID No.: UAE.WAS.010/2567

Received Date: 10 September 2024

Calibration Date : 10 September 2024

Issue Date : 13 September 2024

Condition Instrument : Good

Calibrated by : Tu j ﬂj

Approved by : Qfa 3. Qf?

( Mr.Tanawut Rittidach )

Technical Manager

( Ms. Chonthicha Sangngern )

Quality Manager

The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

The measurement capability of the laboratory and its traceability to recognized national standards and to the unit of measurement realized at the corresponding

national standards laboratory. This certificate may not be reproduced other than in full except with the prior written approval of the DQE Serv'Es €o., Ltd.

FM-708-02 RO1 1;’?[!202]



BQE Services Co.,Ltd.

DQE : 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
S Services

Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com NSCTISIIS 17025

CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No.: SP24-028 Page 2 of 5
Environment Condition : Ambient Temperature 255 C

Relative humidity 55 +20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materiais :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 115663 25 October 2025
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25-806 115657 25 October 2025
Wavelength Standard set . 25758 115665 25 October 2025

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

Institute of Standards and Technology (NIST) through Starma Scientific Limited

Speectral Band Width of UUC : 5.0 nm.

Scan Speed of UUC: 40

Scan Interval of UUC : 0.1 nm.

Resolution of UUC ¢ Photometric 0.001 Abs.

Wavelength 0.1 nm.

a5 luauaY

FM-708-02 R01 1/71/2021



DQE Services 32 SoiLadprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

DQE Services Co.,Ltd.

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com

NSC-TISI-TIS 17025
CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No. : SP24-028

Calibration Results : Without adjustment

Photometric Accuracy :

Page 3 of 5

Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k

0.0000 0.000 0.0000 0.0028 2.00

0.5780 0.575 0.0030 0.0031 2.00

420 1.0484 1.044 0.0044 0.0029 2.00
2.1876 2.190 -0.0024 0.0075 2.00

0.0000 0.000 0.0000 0.0028 2.00

0.5595 0.557 0.0025 0.0034 2.00

o 1.0239 1.021 0.0029 0.0035 2.00
2.1230 2.121 0.0020 0.0079 2.00

0.0000 0.000 0.0000 0.0028 2.00

0.5230 0.519 0.0040 0.0029 2.00

e 0.9633 0.961 0.0023 0.0028 2.00
1.9753 1.975 0.0003 0.0070 2.00

0.0000 0.000 0.0000 0.0028 2.00

0.5181 0:515 0.0031 0.0031 2.00

246.1 1.0002 0.997 0.0032 0.0033 2.00
1.9973 1.996 0.0013 0.0085 2.00

0.0000 0.000 0.0000 0.0028 2.00

0.5517 0.549 0.0027 0.0030 2.00

3% 1.0803 1.078 0.0023 0.0029 2.00
2.0373 2.031 0.0063 0.0081 2.00

0.0000 0.000 0.0000 0.0028 2.00

0.5591 0.557 0.0021 0.0031 2.00

635 1.0518 1.049 0.0028 0.0029 2.00
1.9274 1.923 0.0044 0.0080 2.00

LNA15 lUAUAY

FM-708-02 RO1 1/11/2021




DQE Services

DQE Services Co.,Ltd.

32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email ; dgeservicesinfo@gmail.com

NSC-TISI-TIS 17025
CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No. : SP24-028

Photometric Accuracy :

Page 4 of 5

Wavelength | CRMs Values | UUC Reading Correction Uncertainty Coverage factor

(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0050 2.00

% 0.7469 0.743 0.0039 0.0056 2.00
0.0000 0.000 0.0000 0.0050 2.00

237 0.8674 0.862 0.0054 0.0059 2.00
0.0000 0.000 0.0000 0.0050 2.00

313 0.2919 0.291 0.0009 0.0051 2.00
0.0000 0.000 0.0000 0.0050 2.00

S 0.6430 0.639 0.0040 0.0055 2.00

LNA15 lUAUAY

FM-708-02 RO1 1/M1/2021




DQE Services Co.,Ltd.
DQE 2 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com uec-TisLTs 17028
REPORT OF CALIBRATION
Certificate No. : SP24-028 Page 5 of 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (nm.) (nm.) (nm.) k

241.00 240.4 0.60 0.18 2.00

279.30 278.7 0.60 0.18 2.00

288.90 288.5 0.40 0.18 2.00

334.50 3342 0.30 0.18 2.00

361.40 361.1 0.30 0.18 2.00

418.40 418.0 0.40 0.18 2.00

447.20 446.7 0.50 0.18 2.00

459.30 459.6 -0.30 0.18 2.00

537.00 536.6 0.40 0.18 2.00

638.00 637.4 0.60 0.18 2.00

441.29 440.8 0.49 0.18 2.00

479.88 479.6 0.28 0.18 2.00

513.75 513.5 0.25 0.18 2.00

528.59 528.6 -0.01 0.18 2.00

575.10 574.9 0.20 0.18 2.00

585.56 585.3 0.26 0.20 2.00

684.70 684.1 0.60 0.18 2.00

740.51 740.0 0.51 0.20 2.00

747.61 747.2 0.41 0.18 2.00

807.04 806.3 0.74 0.18 2.00

879.68 878.9 0.78 0.18 2.00

Remark : - UUC = Unit Under Calinration

- N/A = Not Avaiable

- The result expanded uncertainty of measurement U is stated as the standard uncertainty of measurement multiplied by the coverage factor £,

which for a normal distribution corresponds to a coverage probability of approximately 95%

- End of Certificate -

a5 luAUAY

FM-708-02 RO1 1/1 13202 1



DQE Services Co.,Ltd.

DQE .. —— Wanehi i
Q Sen” ces 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com

NSC-TISI-TIS 17025
CALIBRATION 0404

Certificate No. :

Customer :

Address :

Location of calibration :

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Received Date :

Calibration Date :

Issue Date :

Condition Instrument :

Calibrated by :

CERTIFICATE OF CALIBRATION

SP25-001

United Analyst and Engineering Consultant Co.,Ltd. (Head Office)

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Laboratory 213

UV-Vis Spectrophotometer

Hitachi

U-2900

21E22-009

UAE.WAT.051/2564

3 January 2025
3 January 2025
8 January 2025

Good

Tl m

The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

The measurement capability of the laboratory and its traceability to recognized national standards and to the unit of measurement realized at the corresponding

( Mr.Tanawut Rittidach )

Technical Manager

Approved by :

&g &

Page 1of5

( Ms. Chonthicha Sangngern )

Quality Manager

1
national standards laboratory. This certificate may not be reproduced other than in full except with the prior wnttw,o{%w ﬁi]td
9

FM-T08-02 ROI 1/11/2021



DQE Services Co.,Ltd.

DQE Servic es 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com

NSC-TISITIS 17025
CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No.:  SP25-001 Page 2 of 5
Environment Condition : Ambient Temperature 25 + 5 ‘c
Relative humidity 55 +20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 115663 25 October 2025
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25806 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025

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

Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC : 1.5 nm.

Scan Speed of UUC : 200 nm/min

Secan Interval of UUC : 0.1 nm.

Resolution of UUC : Photometric 0.001 Abs.

Wavelength 0.1 nm.

lenanslumIuA

FM-708-02 RO1 1/11/2021



DQE Services Co.,Ltd.
DQE Services 32 S0iLadprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com Nsc.sins 17025
REPORT OF CALIBRATION
Certificate No. : SP25-001 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0028 2.00
0.5780 0.578 0.0000 0.0031 2.00
= 1.0484 1.045 0.0034 0.0029 2.00
2.1876 2.192 -0.0044 0.0075 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5595 0.560 -0.0005 0.0034 2.00
o 1.0239 1.023 0.0009 0.0035 2.00
2.1230 2.125 -0.0020 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5230 0.521 0.0020 0.0030 2.00
10> 0.9633 0.961 0.0023 0.0029 2.00
1.9753 1.977 -0.0017 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5181 0.518 0.0001 0.0031 2.00
546.1
1.0002 0.998 0.0022 0.0033 2.00
1.9973 1.993 0.0043 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5517 0.552 -0.0003 0.0030 2.00
0 1.0803 1.079 0.0013 0.0030 2.00
2.0373 2.032 0.0053 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5591 0.559 0.0001 0.0031 2.00
- 1.0518 1.050 0.0018 0.0030 2.00
1.9274 1.923 0.0044 0.0079 o 2.00

TONaTS HIAIUAN
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DQE Services Co..Ltd.

32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

DQE Services

Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com

NSC-TISI-TIS 17025
CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No. : SP25-001

Photometric Accuracy :

Page 4 of 5

Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0050 2.00
23 0.7469 0.744 0.0029 0.0057 2.00
0.0000 0.000 0.0000 0.0050 2.00
A 0.8674 0.863 0.0044 0.0059 2.00
0.0000 0.000 0.0000 0.0050 2.00
i 0.2919 0.290 0.0019 0.0051 2.00
0.0000 0.000 0.0000 0.0050 2.00
0 0.6430 0.640 0.0030 0.0055 2.00
1
ienaslumuny
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DQE Services Co.,Ltd.
DQE - 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com Nsc.TisLTs 17025
REPORT OF CALIBRATION
Certificate No. : SP25-001 Page 5of5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (nm.) (nm.) (nm.) k
241.72 241.1 0.62 0.18 2.00
279.45 279.0 0.45 0.18 2.00
287.81 287.3 0.51 0.18 2.00
334.06 333.8 0.26 0.18 2.00
360.93 360.6 033 0.18 2.00
418.59 418.2 0.39 0.18 2.00
445.94 445.5 0.44 0.18 2.00
453.66 4534 0.26 0.18 2.00
460.02 459.8 0.22 0.18 2.00
536.59 536.6 -0.01 0.18 2.00
637.98 637.7 0.28 0.18 2.00
431.38 431.1 0.28 0.18 2.00
472.50 4723 0.20 0.18 2.00
513.47 5134 0.07 0.18 2.00
528.88 528.9 -0.02 0.18 2.00
573.17 5735 -0.13 0.18 2.00
585.35 585.1 0.25 0.20 2.00
684.40 684.5 -0.10 0.18 2.00
740.72 741.0 -0.28 0.20 2.00
748.55 748.8 -0.25 0.18 2.00
807.03 807.3 -0.27 0.18 2.00
879.28 879.6 -0.32 0.18 2.00

Remark : - UUC = Unit Under Calinration

- N/A = Not Avaiable

- The result expanded uncertainty of measurement U is stated as the standard uncertainty of measurement multiplied by the coverage factor & ,

which for a normal distribution corresponds to a coverage probability of approximately 95%

- End of Certificate -

ienaslumuny
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Thaiunique Co.,Ltd Open Lab Service for Reliability

_=
1r" THAI UNIQUE OPEN LAB SERVICE

OPERATIONAL QUALIFICATION REPORT (0OQ)

Equipment Operational Qualification Report

Report No. SV2407/21898
Equipment GC-MS
System Model SQ

System ID GQS1203F021
Equipment Details Bruker

Test Protocal

Protocol Rev.

Date

Report Type

Org. Name

Org. Location

Scion OQ Protocol

16-Jul-24
Report
United Analyst and Engineering Consultant Co.,Ltd

3 Soi Udomsuk 41 Sukhumvit Rd.
Bangchak Phrakhanong Bagkok

Thailand 10260

naslumuny



mm—a ;54 Inegla $i1in THAI UNIQUE CO., LTD.

=
Ill' 80-82 auudsznidlane wvaaunayunsna lwanszuAs Njanwe 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200

Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawatt@ithaiunique.com, Website : www.thaiunique.com

CERTIFICATE OF CALIBRATION
GAS CHROMATOGRAPH MASS SPECTROMETER

Certificate No.: SV2407/21898

Customer: United Analyst and Engineering Consultant Co., Ltd.

Address: 3 Soi Udomsuk 41 Sukhumvit Rd. Bangchak
Phrakhanong Bagkok Thailand 10260

Instruments Model: MS Scion-SQ S/N  GQS1203F021
GC 451-GC S/N  BR1203M099
AUTO SAMPLER CP8400 S/N  BR1203M331

Standard Reference Number: 393065201
Procedure Document Number: 394207000

System Test
PM perform and Diagnostic Test W(PASS 0 FAIL
Air Water Check Test 7 PASS T FAIL
Tune Test EI /PASS O FAIL
Signal to Noise Test (EI) SCAN /PASS O FAIL
Injection EI Area Precision Test /PASS [0 FAIL
Injection EI RT Precision Test 7 PASS [ FAIL
User Demonstration ZPASS FAIL
Engineer ff":f‘_""‘/"/ /)
Somchai Pohtongkam
Date 16 July 2024
roee fo- |
1ni Thai Unique Co., Ltd. Service Division
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SCION™
Operational Qualification Protocol

For SCION Instrument

Name and Model;

Serial Number:

System ID Number;

Publication no. 394207000
Revision A

November 2011
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SCION Operational Qualification Profocol

Contact

Scion Customer Service and Support uses a Customer Relationship Management (CRM) system.
The interaction with this system offers the Customer immediate benefits including the contact center
or help desk.

Scion worldwide service & support offices can be found from Scion website:

www.scion.comy/support.html

Scion is the owner of copyright on this document and any associated software. Under law, the written
permission of Scion must be obtained before the documentation or the software is copied,
reproduced, translated or converted to electronic or other machine-readable form, in whole, or in

art,
Eirst published November 2011.
Scion and the Scion logo are trademarks or registered trademarks of Scion Corporation.

© 2011 Scion

Publication no. 384207000, Revision A, November 2011 Page 2 of 3
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SCION Operational Qualification Protoco!
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SCION Operational Qualification Protocol
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SCION Operational Qualification Profocol

1.0 Revision History

This qualification protocol is updated as necessary, which includes the event of any regulatory changes
to Title 21 of the Code of Federal Regulations (21 CFR) Parts 210 and 211 {if applicable), any software
or hardware changes, or updates that may impact on regulatory compliance.

Issue Number | Date Comments

Publication no. 394207000, Revision A, November 20114 Page I5 of 36
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SCION Operational Qualification Protocol

2.0 Qualification Representative and Reviewer
Details

2.1 Qualification Representative Details

Each person responsible for executing any part of this Protocol must complete the table below,
providing a sample of their signature and initials, and recording the date the Qualification was
performed.

Qualification representatives are nominated to execute and verify the completeness of the test protocol
and correctness of all entries.

All testing must be performed in accordance with procedures outlined in this manual. The
representative must be trained and qualified to perform the procedures outlined in this document.

A copy of their appropriate qualifications is to be inserted into "Qualification Representative Details" on
page 30.

Name (Print) SOMCHAT POHTON GKAM
Title E(\EGLNEE P\
Signature
/

Initials SOMCHATL
Date 16 July 24
Name (Print)
Title
Signature
Initials
Date

Publication no. 394207000, Revision A, November 2011 Pageﬁ of 36

naslumuny



SCION Operational Qualification Protocol

2.2 Reviewer Details

Each representative responsible for reviewing any part of this protocol must record their details in the
following tables, providing a sample of their signature and initials, and recording the date the
qualification was performed.

An employee or designee of the company operating the instrument must review these qualification
procedures. All calculations and data will be checked by the reviewer. Data review must be performed
in accordance with the qualification guidelines"Qualification Guidelines and GMP Documentation” on
page 10 and in compliance with current Good Manufacturing Practice (¢cGMP) as specified by 21 CFR
Parts 210 and 211.

Documentation supporting training in the area of data review and cGMP must be carefully maintained
and reviewed by the instrument owner.,

Reviewer representatives are responsible for reviewing the completeness of the qualification protocol
and accuracy of all entries.

_'Q_Name (Pnnt) .
_':Signature e

__I::jfa_té_f_-_:; B

Name (Print) -

Publication no. 394207000, Revision A, November 2011 Page 7 of 36
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SCION Operafional Qualificafion Protocol

2.3 Quality Assurance/Control Details

As Quality Assurance/Control (QA/QC), who is empowered to approve instrument compliance
documents, | approve the procedures in the SCION Operational Qualification Protocol, which | may
have amended, | accept the qualification of the Qualification Representative, and | will review and initial

the resuits.

‘Name (Print)
-nue P

Publication no. 384207000, Revision A, November 2011 Page £I5 of 36
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SCION Operational Qualification Protocol

3.0 Customer Responsibilities

The customer shall ensure that the Preventive Maintenance (PM) or Installation Qualification (IQ) up to
point 9.11 is completed. A customer representative should be available at all times during the
Operational Qualification Protocol.

Note The Operational Qualification Protocol test procedure should be performed after significant
repairs, and at least once a year.
Qualification = o Reviewer 23
e pe. - .
Rep. Initials | —7% Z F Initials ‘ Qa0 Intele
Date | 16 junl 9 4 Date I Date |
Publication no. 394207000, Revision A, November 2011 Page §,0f 36
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SCION Operational Qualification Profocol

4.0

4.1

Qualification Guidelines and
GMP Documentation

Qualification Summary

Atthe end of qualification execution, all tables and data entry fields must be completed and all test
results, where specified, must be printed and attached to the protocol.

The Qualification Representative and the Reviewer must sign (signature or initials) and date each page
that has a signature field. This represents agreement and acceptance of all data and information on the
signed page.

Note

Note

4.2

Scion does not provide instructions for full Qualification of the personal computer (PC)
used to operate the SCION. if further qualification of the PC is required the end-user
must contact the PC manufacturer.

Scion does not provide full qualification instructions for non-Scion manufactured
accessories. Limited instructions may be supplied. If qualification of a non-Scion
accessory is required, the end user must contact the accessory manufacturer.,

Qualification Guidelines

The following are general guidelines for performing the qualification tests in accordance with cGMP for
the Manufacturing, Processing, Packaging, or Holding of Drugs per 21CFR Parts 210 and 211.

Addit

]
»

ional local requirements may also apply.

Read the guidelines before starting the qualification.

Perform all tests exactly as written.

Use a pen with permanent blue or black ink unless otherwise specified by company policy.
Neatly strike out any incorrect words or numbers, made while writing comments or recording
results, information or data within this Protocol, with a single line. The word(s) crossed out must
remain legible. Write the correction as close as possible to the original entry. Write a brief
description of the error. For example, write Transcription error’ or ‘Re-written for clarity’. Initial
and date the change.

Entering initials where a signature is requested, and vice versa is permitted. The exception to this
is in 2.0 : Qualification Representative and Reviewer Details on page 6, where examples of each
person’s signature and initials are required.

Use the date format dd Mon yyyy (e.g. 08 Mar 2011) unless otherwise specified by company

policy.

Publication no. 394207000, Revision A, November 2011 Page 1 q of 38
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SCION Operational Qualification Protocol

« Complete all tables and data fields to comply with this protocol. Blank fields are not permitted. For
items that are not applicable, draw a line through the field, and write ‘N/A’ (Not Applicable). If
entire tables or sections of tables are not applicable, strike a line either through the entire table or
the specific area and enter ‘N/A’. Complete the signature fields on the page.

» Write ‘Pass’, ‘Fail’ or ‘N/A’ as applicable to the test requirement or outcome.

« Ensure that results and/or specific documents are printed and attached to the specified appendix.

» The Qualification Representative and Reviewer must both sign (signature or initials) and date the
signature fields on each page. This represents agreement and acceptance of all data and
information on the page.

4.3 Page Numbering of Appendices

Each page that is inserted after the appendix is numbered with the letter of the appendix and a
sequential number. The appendix page number must be initialed and dated by both the Qualification
Representative and the Reviewer.

For example, pages inserted after Appendix C are numbered
C-1,C-2, C-3...etc. along with the initials and date.
Ifthe reverse of each appendix page is left blank, it should be marked ‘N/A’ and signed and dated.

When the IQ is complete the total number of pages inserted after each appendix is written on the front
page of the respective appendix sheet.

Qualification ~ 2 of Reviewer o
Rep. Initials 5""/‘” F Initials ‘ Dt g
Date | 16 July 24 Date | Date |
Publication no. 394207000, Revision A, November 2011 Page 110f36
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SCION Operational Qualification Protocol

4.4 Exception Reports

An exception to the protocol occurs when the observed result differs from the acceptance criteria or
expected result.

All exceptions to the protocol must be documented in the Exception Report. The Exception Report
includes a detailed description of the exception and resolution by the Qualification Representative.

Each Exception Report shall be issued with a unique identification number in the form ERID-XX-X.
This number is generated by the page number on which the exception occurred followed by a
sequential number indicating each exception found on the page.

For example, if an exception occurs on page 34, the Exception Report shall be identified as ‘ERID-34-
1". Ifanother exception occurs on page 34, the second report shall be identified as ‘ERID-34-2". This
identification number should be recorded in the ‘Pass / Fail / N/A’ field after each test.

Each Exception Report must be signed by the Qualification Representative and the Reviewer as
evidence of approval.

The Exception Report is inserted in the appropriately named appendix and numbered as per Section
4.3 of this protocol.

Qualification 7/ Reviewer %
Rep.initials | —=>4/ © Initials Galtintas
Date | 16 July 24 Date | Date |
Publication no. 394207000, Revision A, November 2011 Page 1? of 36
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SCION Operational Qualification Protocol

4.5 Reference Documents

The following documents are relevant to this Qualification:

« Installation Qualification Protocol
o Completed service report from Preventative Maintenance (PM) schedule

Qualification —— // /P Reviewer s
Rep. Initials —>20% Initials ‘ QAQC hitas
Date |'!é July 24 Date | Date ‘
Publication no. 394207000, Revision A, November 2011 Page 1 3of36
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SCION Operational Qualification Protocol

4.6

Required Materials

The following stock solutions are required:

» 100 fg/uL OFN 394204200
o 1pg/uL OFN 393065201
o 100 pg/uL OFN 393110101
o 10 pg/uL BZP 93065301
» 100 pg/uL BZP 394206200

The above solutions will be used to prepare the following working solutions which will be required to

execute this OQ:

Note Refer to Appendix 1 for the preparation of the standard solutions.
Qualification - / » Reviewer 2
Repiinitals | —>%" "° Initials ‘ SOt
Date | 16 July 92 d Date | Date |

Publication no. 394207000, Revision A, November 2011

Page 110f35
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SCION Operational Qualification Protocol

4.7 General Guidelines

The following are general cGMP guidelines.

o Perform each procedure exactly as written.

« Fillin each item on the form or mark it Not Applicable (N/A).

« Ifanitem is marked N/A, initial it and date it.

« The Reviewer reviews and initials all entries recorded by the Qualification Representative.

« Keep all raw data. The Qualification Representative and the Reviewer will initial it, and date it.

o Do not destroy raw data.

 Attach raw data from aninstrument, such as the SCION, as an Addendum using the instructions
in the following Addendums section.

o [f several instruments are qualified simultaneously, reference shared information, such as
standard preparation and chemical information, to the document containing the original
information by its model and instrument identification number.

« Label all reference standards as required by local regulations.

« Record the time each reference standard was opened.

« Use reference standards within 24 hours of preparation.

Qualification /’ / Reviewer e
Rep. Initials | =—* Initials l QaG" Diias
Date ‘ 16 Jaly 2 4 Date ] Date I

4.8 Specific Instructions for Documentation

The Reviewer designates specific documentation instructions as follows.

Permanent Ink Color | Blue
Preferred Date Format l 16 July 14

If more instructions are required: Use an addendum sheet, write the addendum number, and a brief
description.

Qualification = /, Reviewer 2
Rep. Intials | —>%" 1~ |iitiale ‘ DACO e
Date l 16 July 94 Date | Date |
Publication no. 394207000, Revision A, November 2011 Page 1 ? of 36
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SCION Operational Qualification Protocol

4.9 Documentation Corrections

Note All original entries must remain legible after corrections are made.

1. Draw a line through the incorrect information.

2. Write the correction as close as possible to the original entry, or enter a footnote.

3. Write a brief description of the error. For example, write “transcription error,” “rewritten for clarity,”
or “correcting wrong entry”.

4. |Initial and date the change.

Qualification 7/ p Reviewer L
Rep. Initials "::"-’“’/"' ~ Initials ‘ PGt s
Date ‘ 16 T ly 24 Date | Date |

4.10 Marking Procedures Not Applicable

Some sections may not relevant for the qualification. To indicate that a procedure or part of a form is
unnecessary and that it was not forgotten or inadvertently overlooked:

1. Draw aline through the portion that is not applicable. Write the letters N/A (for not applicable), your
initials, and the date near the diagonal line.

2. Ifaprocedural step is unnecessary, select N/A if it is indicated, or write a comment in an Addendum.
The Qualification Representative and the Reviewer enter their initials and the date near the line.

Note The Qualification Representative and Reviewer must sign and date all forms, even when
part or all of the form is marked N/A.
Qualification | ——= A 7 po  Reviewer 2
Rep.lnitials | — 7 ' Initials QTG nlligls
Date | 16 Te ly 24 Date 1 Date [
Publication no. 394207000, Revision A, November 2011 Page 1§ 0of 3
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SCION Operational Qualification Protocol

4.11 Addendums

The following are reasons to complete an addendum sheet:

« A deviation needs documentation.
« Additional information or data needs to be recorded.
« Insufficient space to include the correction on the sheet where the error was made.

Qualification | —— /2 Reviewer s
Rep. Initials —4S Initials QA/QC Initials
Date |16 Gely 24 Date | Date |

412 Addendum Example

The following is an example of using an addendum sheet to document a deviation.

If some of the items on the sales order were not present, you could do the following:

1. Use an addendum sheet.

2. Write Instrument Delivery on the Procedure line.

3. Write the addendum page number followed by a letter. For example: page 12A, where 12 is the
page and A represents the first addendum on that page.

4. Write the plan to obtain the missing items, which may be the following:

« Scion notified that Part Number XXXXX and XXXX are missing.
» Scion replied that the parts are in stock and will be sent overnight. While
« waiting for the parts to arrive, | will continue to set up the instrument.

5. Review the plan with the Reviewer and make the necessary modifications.

6. Document the arrival of the parts and write that this addendum is resolved. Attach a copy of delivery
documents and create addendum pages as required.

Qualification Reviewer e
P4
Rep. Initials | — 24 Initials \ QA/QC Initials
Date I 14 July 24 Date ‘ Date 1
Publication no. 394207000, Revision A, November 2011 Page 17 of 36
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SCION Operational Qualification Profocol

5.0 Operational Qualification
This chapter contains the tests to be completed to perform an Operational Qualification for the SCION.

5.1 OQ Preparation

The following must be done before starting the OQ::

1. Preventative Maintenance must have been completed and signed off by the Qualification
Representative, Reviewer, and QA/QC person, and attach a copy of the service report and add an
addendum number.

Addendum P. M. Protoce]

Qualification S LS f Reviewer e
Rep. Initials ““i 'A £ Initials ‘ QLSk el
Date ‘ 16 July 24 Date | Date |

2. OQ must have been completed and signed off by the Qualification Representative, Reviewer, and
QA/QC person.

Qualification Y Reviewer 5
Rep. Initials Sl P Initials ‘ QA nitidl
Date | 16 T [y 24 Date ‘ Date |

3. The QA/QC person must review, approve, append (if necessary), and sign the Pre-execution

Approval.
Qualification > P Reviewer
s O ARt 2 QA/QC Initial
Rep. Initials S Initials fCinnals
Date | 16 Ju & 24 Date l Date |
Publication no. 394207000, Revision A, November 2011 Page 1l8 of 36

onaslumuA



SCION Operational Qualification Protocol

4. The Qualification Representative and the Reviewer must sign and date the Pre-execution
Approval.

Qualification / /2 Reviewer
s QA/QC Initi
A Wi =5 nitials
Rep. Initials | = =" Initials
Date | 16 July 94 Date | Date |
Publication no. 394207000, Revision A, November 2011 Page 1 ? of 36
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SCION Operational Qualification Protocol

5.2 System Description

Principal Phone

Installation Date: 2 » 1 5 Oberator Number:

Company Information

Company (lnid esl 4\«\%1»55’% anA &.,mmu"n,mlnstallation Site LAB
|V

Name: Bulldlng
Address: 3 So; Udomsele 44 Address/Location: Sulehiumyit Ral.
City, State: Bmmcbm k., frdehanony City, State: i leo ke
Zip/ Country: TheZ ool . s Zip/ Country: /p & 4 ¢
System Description j
= Serial
o >R Number: G& 51263 24
Sales Order Sales Order Addendum
Number: Number:
GC
Module Type:  Scion A5 ﬁinrr?t!)er BR190 LM 094
AutoSampler
Module Type: (P 4, Serial 1
yp ;'54 oo Number: h R 2@ M 3%{]
MS Workstation
Version: 4 g - Seidl MOL - 5 -
ME&WS ¢.9 . Number: 91106~ 6791 - PPR-4564
Computer Operating System
Operating . Serial Service
System: W W\&{@w ¢ % Version: PYO No.: 0024 6-150- 436~ 15% Pack; ~
Computer
‘ Serial Hard Drive 1-
Make: T).l| Model:z)iﬁiFIQX No.: DNNYHST Size!RAM:/TjJGB
Addendum
Number(s): & -gq‘a“{e W &{c.gcr; p”“ an
Qualification / Reviewer i
Rep. Inials | —>7 1 Initals QR Itas
Date | 16 July 24 Date | Date |
Publication no. 384207000, Revision A, November 2011 Page 2Q of 36
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SCION Operational Qualification Protocol

5.3

Data Sheet Specifications

Run these tests after the instrument has pumped down and is leak free. Use the factory methods.

Follow the Installation Procedure; complete this section and the appropriate line of the OQ Summary.
Print out the methods and results and attach as addendums. Use the factory test column Br-5ms 15m
X 250im X 0.25im.

Table 5-1 TQ Specification
Mode Concentration |Scan Range |Result N/A | Pass | Fail | Addendum
El Full Scan 1 pg OFN 50-300 S/N 2500:1
El MRM 100 fg OFN 272-222 S/N 25000:1
A—
PCIFull Scant |10pgBZP 80-230 S/N 250:1 ey
NCI Full Scant |1 pg OFN 200-300 S/N 24000:1

T The Signal-to-Noise ratio S/N values are based on RMS noise figure.

1 Cl tests use methane gas as reagent gas.

For any tests that did not pass, complete an Addendum for each, write the Addendum number and a

brief description.
Qualification / . Reviewer 7
Rep.Inftials | —2#" £ nitials ‘ SVACIntgls
Date [ 16 Juy (L_,) 9/ Date [ Date ‘
Table 5-2 SQ Specification
Mode Concentration |Scan Range |Result T N/A | Pass | Fail | Addendum
El Full Scan 1 pg OFN 50-300 S/N 2600:1 v
PCIFull Scant |100pgBZP 80-230 S/N 2600:1 v
NCI Full Scant |200 fg OFN 200-300 S/N 21000:1 l/
Qualification — / p  Reviewer g2
Rep. Initials Sl P Initials l QAGE Intas
Date | 16 Feuly 24 Date l Date K
Publication no. 394207000, Revision A, November 2011 Page 2l1 of 36
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SCION Operational Qualification Protocol

5.4 El Precision Test TQ

The following precision tests are for systems with autosamplers only. The test solution is 1 pa/uL OFN

test mix part number 393065201.

The following is the required precision for 10 consecutive injections:

Injection Retention Time

Peak Area

1

Ol b|lw]|MD

—_
o

% RSD

As an alternative, a % RSD summary report from MSWS can be added as an addendum.

Addendum [N /A

N/A | Pass | Fail | Addendum
Observed Mass is between 271.6 m/z to 272.4 m/z, which is + 0.4 of
the expected m/z. v/
Retention Time < 1% Relative Standard Deviation (RSD). Vv
Peak Area < 10% Relative Standard Deviation (RSD). /

To complete this section use the factory MRM method on the system CD. Print a copy of the method

and add as an addendum.

Addendum N LY
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SCION Operational Qualification Protocol

If the hardware is not the same as the factory method, then note this in the addendum and how the
hardware available has been configured to compensate. The most common variation here is the
sampler, where the Combi Pal has been used instead of the 8400. This will have no impact on results

and can be tracked and recorded in the addendum.

5.5 El Precision Test SQ

The following precision tests are for systems with autosamplers only. The test solution is 1 pg/uL OFN

test mix part number 393065201.

The following is the required precision for 10 consecutive injections:

Injection Retention Time Peak Area

1 2.645 2AF00
2 .64 5 D5595
3 %640 1Lg50d
4 %.649 Hhe619
S 2.641 55207
6 %642 b6225
! L,.64 1 L9911
8 1.64 7 2645 4.
9 L. 649 285%2q
10 3.645 LEE DG
% RSD 0.0 4- 343

As an alternative, a % RSD summary report from MSWS can be added as an addendum.

Addendum
N/A | Pass | Fail | Addendum
Observed Mass is between 271.6 m/z to 272.4 m/z, which is £ 0.4 of il
the expected m/z.
Retention Time < 1% Relative Standard Deviation (RSD). v
Peak Area < 10% Relative Standard Deviation (RSD). v

Publication no. 394207000, Revision A, November 2011

naslumuny

Page 23 of 36




SCION Operational Qualification Protocol

To complete this section use the factory Scan method on the system CD. Print a copy of the method
and add as an addendum.

Addendum [\) /&

If the hardware is not the same as the factory method, then note this in the addendum and how the
hardware available has been configured to compensate. The most common variation here is the
sampler, where the Combi Pal has been used instead of the 8400. This will have no impact on results
and can be tracked and recorded in the addendum.

Addendum __ N /A
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SCION Operational Qualification Protocol

5.6 Final Evaluation
N/A |Pass |Fail | Addendum

Is the equipment in normal operation condition? &

Have all of the OQ requirements been completed? v

Qualification Reviewer !

&y,
Rep. Initials ,§=‘/?ﬂ“ 7 Initials l QAOG Intals
Date | 16 July 24. Date | Date |
Publication no. 394207000, Revision A, November 2011 Page 2.’: of 36
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SCION Operational Qualification Protocol

6.0 Protocol Approval

6.1 Protocol Acceptance / Approval by Customer

| agree that the procedures and information referenced in this document are applicable.

Instrument(s):

Scion 451 S& __with  AP%400

Serial Number(s):

GRS 1903 E 02

Sales Order Number:

Company Name:

Un?%ec( /Flvm HI!:;.S‘F (Wu:f Ey:]?} weer! m;} (éz"ﬂi‘m H“‘.V]‘f“ C{o.}LJr&f.

| agree that the Operational Qualification Protocol has been satisfactorily completed. p
| confirm that the Operational Qualification Protocol has not been completed, because of
these failed (non-passed) items []
e e e e e e i == J

Authorized Customer Representative

Name (Print)
Title
Signature

Initials
Date

Publication no. 394207000, Revision A, November 2011 Page 2£§ of 36
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SCION Operational Qualification Protocol

6.2 Operational Qualification Protocol Assignment

This Operational Qualification Protocol document is used for:

Operational Qualification Protocol as final test at Scion 0
Operational Qualification Protocol after Installation Qualification 0
Operational Qualification Protocol after Preventive Maintenance and OQ completion. E/

6.3 Protocol Acceptance / Protocol Approval by
Scion

| agree that the procedures and information referenced in this document are applicable.

Instrument(s):

Scion 451 S& wlih AP $400

Serial Number(s): . o
GRS 120DF 24

Sales Order Number:

Company Name:

Uwi deof Ahalrﬂ.ﬁ"f and Ef/}aj}mﬁe‘f;m? C.’lov]qucmT Ctﬂ.}a"xlc?~

s
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SCION Operational Qualification Protocol

Scion Certified Engineer

Name (Print) SOMCHA1 PoH TONGKAM
Title ENGINEER
Signature — /
ﬁ":ﬁ—'—:;éf/ /)
Initials SOMCHMA 1
Date

6.4 Remarks

Publication no. 394207000, Revision A, November 2011
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SCION Operational Qualification Protocol

Appendices

Each page that is inserted after the appendix is numbered with the letter of the appendixand a
sequential number. The appendix page number must be initialed and dated by both the Qualification
Representative and the Reviewer.

For example, pages inserted after Appendix C are numbered C-1, C-2, C-3... etc along with the initials
and date,

Ifthe reverse of each appendix page is left blank it should be marked NA and signed and dated.

When the OQ is complete the total number of pages inserted after each appendix is written on the front
page of the respective appendix sheet.

Publication no. 394207000, Revision A, November 2011 Page 2? of 36
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§” Techcomp

E 5&/{/{' carle

Itis hereby certified that

Mr.Somchai Pohtongkam
Has successfully completed the Service & ApplicationTraining for
Scion Chromatography Products
Training Contents were:

Hardware Operation, Software operation, Data analysis and Installation, &
Troubleshooting of Model:

SCION GC, GCMS sQ, GCMS TQ

At Techcomp Singapore
By Mr. Michael Mei (Service Manager)

On 11™"~15" July 2016

/// . -

Hans van den Heuvel
Commercial Director
Scion Instruments

Date: 19 July 2016 Cert. No. : TSG-SCIONGC-15011602




SCION Cperational Qualification Protocol

A1 Qualification Representative Details

The Qualification Representative is to insert a copy of their appropriate qualification(s) after this page.

No.ofPagesinserted

This area is infentionally left blank.
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SCION Operational Qualification Profocol

B.1 Exceptions

Each Exception Report shall be issued with a unique identification number in the form of ERID-XX-X.
This number is generated by the page number on which the exception occurred followed bya
sequential number indicating each exception found on the page.

For example, if an exception occurs on page 34, it shall be identified as Exception Report ‘ERID-34-1,
If another exception occurs on page 34, the second exception shall be identified as ‘ERID-24-2". This
identification number should be recorded in the pass/fail field after each test.

Insert Exception Reports (if any) after this page.

NoofPagesinseted | (yp

This area is infentionally left blank,
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SCION Operational Qualification Protocol

Addendum Procedure: 7. (1. Frotoco| Page Number;___ 4
Qualification / 5 Reviewer 5
Rep.initals | —=% R ok ‘ R el
Date | 76 Jetley 24 Date | Date ‘
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SCION Operational Qualification Protocol

Addendum Procedure: 2. gifﬁ}em //fQSC‘(\rP_hOﬂPage Number: 5

Qualification _ Reviewer 7
Rep. Initials S—Jw«’/ P Initials ‘ QA/QC Initials
Date | 16 July 24 Date | Date ‘
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SCION Operational Qualification Protocol

Addendum Procedure:_ 2 - T(’,‘?Jf lecy ] '}' Page Number,__ 2C

Qualification / _ Reviewer %
Rep. Initials SJ@? /p Initials ‘ QRO i
Date | 16 :I.-,ifg 9 4 Date | Date |
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SCION Operational Qualification Protocol

Addendum Procedure: 4 . Ceh’jr'f "(‘i (’ﬂ'ké, Page Number:
Qualification / Reviewer g
Rep. Initials S Initials ‘ QA/QC Inttials
Date [415 Tt /? 9. Date | Date |
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SCION Operational Qualification Protocol

Operational Qualification Protocol Certification

for

SCION

with the serial number

GRS 120> F 99

has successfully completed all criteria for hardware Operational Qualification Protocol

as detailed in this document.

Scion Certified Engineer

SOMCHAT POH TON G KRAM e :ALM/ /9 16 374[@ 24

Name (please print) Signature Date

Authorized Customer Representative

Name / Function (please print) Signature Date

Customer Address

(Anited Awmlfajf;’{‘ and Eﬂfﬁx;ﬂeéﬂmg Consgltandt UO.};L'M,

Publication no. 394207000, Revision A, November 2011 Page 3|5 of 36

naslumuny



