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List of Instrument Certificates for Environmental Quality Analysis

(PM10)
TOTAL SUSPENDED

PARTICULATE

Ministry of Industry, Thailand

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Analytical Balance PARTICULATE MATTER Mettler Toledo MS204TS/00 / C252436235 National Food Institute, 2502228-003-01 19/3/2025 18/3/2026

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 1 of 1




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)

Certificate Page 1 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*
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 716/2024 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- FAPAN) M

CORPORATE SERVICES 3: KQUIFMENT CALIBRATION AXD TESTING SERVICES "%ﬂ,—\’;:":‘\“;;?
sS4 PALT " - . A S
34 PATTANAKARN ROAD 500 18, SITANTIIANG, BUANLUANG BANGEOK 10250 e TSI T
TEL.-2717-3000-24  TFAX (-F710-4484 CALIERATION DODE

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID Na. :

Conditicn As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

{ ) Pornthippa Tameyaku!
{ ) Unnopphol Harachai

v ) Baithip Meangmai

Issue Date :

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

Conductivity Meter

Horiba

LAQUA-ECZ210

HCSL0012
UAE.EFM.0D8/2563(EF M. SCT.02/63)
Used Item

12 March 2024

14 March 2024

2403-0337WSC-1

United Anzlyst and Engineering Consultant Co. Lid.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10280

(25 + 2.5) °C
{50 * 15} %

in -house method :

- CP-CHBS by direct measurement with

cerified reference material (CRM)

- CP-CH8 by Comparison with temperatura standard

Warakorn Lerngagtrakul

8 &JLFLO

Approved Sigr{atory

15 March 2024

"The Uncertaintics arc for a confidence prohability of approximately 5%

This rertiticars may oot be reproduzed otner than in [ull, excepr wilt the prior eriliea

Approval of Me beed of Carporate Servizes 3 Equipreent Calibration and Testing Services.

A 0064531



Cert.No.: 24CH321

Page.: Zo0f 3
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial Ne. ID No. Certificate No. Due date
1) Thermometer 1963878  130RCO9S 231051 05 Sep 2024
2} Ref. 5td 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 solution, CPA chem Lid., The measurement results are traceable to Sl
through CPA chem Lid., ANSI-ASQ National Accreditation Board, Accredited Mo. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
1413.0 uSicm CPA Chem 936624 19 Oct 2024
12.880 mSicm CPA Chem 931956 30 Sep 2024

- Contrel Conductivity calibration solution temperature by Water bath (26 + 0.1) °C
3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration results

Function : Conductivity Measurement

{ *) Afier Adjustment at 1413.0 pSicm
Conductivity Electrode Serial No.: 9B9F0278

Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductlvity UUC* Reading UUC* Reading of Measurement factor
Solution (£} k
1413.0 pSiem 1340 pSicm 1413 pSicm 9.2 uSfem 2.00
12.880 mS/ocm 13.70 mS&/cm 14.27 mSfom 0.086 mS/cm 2.00
Remark: - UUC* = Unit Under Callbration

SQ.;JL‘a
|
21206345



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

Calibration Results

Function : Temperature Measurement

This equipment was connected with Temperature Probs,

- Model : 8383
- Serial No. : gBoF0278
Dimension of probe;
- Length : 110 mm
- Diameter : 10 mm
- Immersion Depth : a0 mrm

Calibration Result : Without adjustment

Calibration Standard LIUC* el Uncerainty of | Caverage
Point Temperature Reading Measurement factor
(°C) {°C) (°C} {°C) (+°C) k
254 25002 25,0 -0.002 013 2.00
30.0 30.001 300 -0.001 013 2.00
35.0 35002 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
factar k, providing a level of confidence of approximately 95 %,

-00o0-

a 1206346



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-MRA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES % .:'-’:",» x:';:‘l'\.-.
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 i

NSC-TISI-TIS17025

TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
L - - -
Certificate of Calibration Cert.No.: 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

g@%‘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 ; 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 : -
- 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 %.

-00o-



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-MRA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES % .:'-’:",» x:';:‘l'\.-.
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 i

NSC-TISI-TIS17025

TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
L - - -
Certificate of Calibration Cert.No.: 24CH1361
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* B 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)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD S0I 18, SUANLUANG, SUANLUANG BANGKDK 10250
TEL.0-2717-3000-29 FAX.0-2719-9484

Certificate of Calibration

Equipment : Electronic Balance

Manufacturer : Mettler Toledo

NSC-TISI-TIS1T025
CALIBRATION 0008

Cert.No.: 24MM292

Page.: 10of 3

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

15°Cto 40 °C
30 % to 80 %

Ambient Temperature :
Relative Humidity :

Calibrated by : Khit Ruttanaprapachai

Lioghith

Approved Signatory

Approved by :

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

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 ltem 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. 1D No. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 7O0RC007 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) (tmg) (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 : Electronic Balance
Condition As-Received : Used Item
Reference : 2405-01660C-1

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

Position 1 Position 2 Position 3 Position 4 Position 5

(g) (g) (g) (g) (g)

-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 0.15
0.05 0.0500 0.0000 0.156
0.1 0.1000 0.0000 0.15
0.5 0.5000 0.0000 0.15
1 1.0000 0.0000 0.15
10 10.0000 0.0000 0.156
a0 49,9939 +0.0001 017
100 99,9939 +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

Maximum difference between
off-center and central loading

(g)
0.0001

Coverage
Factor
(k)
213
213
213
213
213
213
211
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 %.

-000-

ionanslupmuny
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) w
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES :;//;_—-\“-\ ;“_
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 KU R
NSC-TISI-TIS1T025
TEL. 0-2717-3000-29 FAX.0-2719-04584 CALIBRATION D008

Cert. No.: 24TM303

Certificate of Calibration g L
Equipment : BOD Incubator
Manufacturer : Arco
Model : UC4-1320
Serial No. : 13URC45013201
ID No. : UAE.WAQ.015/2561
Submitted by : United Analyst and Engineering Consultant Co. Lid.

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

Location : Lab Floor 2

Received Order : 10 February 2024
Calibration Date : 10 February 2024
Ambient Temperature : (26+10)°C

Relative Humidity : (50+30)%

Calibrated by : Tawatchai Pama

Approved by : @;—/ Jf—

Approved Signatory

) Pornthippa Tameyakul
{ v‘)/ Unnopphol Harachai
() Suwit Imjai

Issue Date : 19 February 2024

The Uncertainties are for a confidence probability of approximately 95%

This cenificate may not he reproduced other thin 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 ltem Page: 3 0of 3
Reference : 2402-02340C-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
20.0 201 19.9 0.37 0.72 1.4 2
Calibration Measured Temperature ( °C ) .
—_ Uncertainty
Point Position
{°C) 1 2 3 4 5 6 T 8 9 (ref.) (+°C)
200 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 : BOD Incubator Cert. No.: 24TM303
Condition As-Received : Used ltem Page: 20of 3
Reference : 2402-02340CA1
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-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MY59003411 23LmM208 TPA 27 Dec 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 ) 28 31
f REL.Humid. ( % ) 70 65
2 4 AC Supply ( Volt ) 233 234
Lt :
S - Position : F:;fhsntfl'
H 5 1 H/2 =
S i 3 1 | 20RTD-2/1 |
T I 20RTD-2/2
| Wiz m)& %4 / 3 | 20RTD-273 |
= 4 20RTD-2/4
W 5 | 20RTD205 |
6 20RTD-2/6
7 20RTD-2/7
Probe Installation Details : Dimension of Chamber : 8 SR
a= 10 o D= 0.62 f 9 (ref.) 20RTD-2/9
b= 10 cm W= 1.2 m
c= 10 cm Hs= 1.2 m
Capacity = 0.89 m*
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TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
! VAK s SUANLUANG, SUA JANG BANG w1025

534/4 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250 preme e

TEL., 0-2717-3000-29  FAX.0-2715-9484 CALIERATION DODB
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Cert. No.: 24TM587

Certificate of Calibration P S
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 : LLab 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 : ém

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

Approvael of the head of Corporate Services 3 : Equipment Calibration and Testing Services,
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BOD Incubator
Used ltem
2404-00040C-1

Equipment :

Condition As-Received :
Reference :

Procedure Used :-

Cert. No.: 24TM5B7
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 Serial No.
1 ) Data Acquisition MY57013711

Cert. No.
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 :- ( *) Without Adjustment
Function of UUC* : Temperature Source

Fresh air setting : Not Available Environment during calibration
O T Beginning Finished
Temp. ( "C) 27 26
_o( REL.Humid. ( % ) 48 49
2 L AC Supply ( Volt ) 221 220
: -
.;19-_.,' e Position : F:;f'ﬂitj'
H 1 H2
S i 8 1 18-18RTD-01
r Z - 18-18RTD-02
Wiz %, m/fL 4 / 3 |18-18RTD-03
) 2 4 | 18- 1RIDO8
W 5 18-18RTD-05
B 6 23-18RTD-06
T 18-18RTD-07
Probe Installation Details : Dimension of Chamber : 8 22-18RTD-08
aw 0  em S 062 m 9 (ref.) 18-18RTD-08
b= 10 cl W= 1.2 m
Gs 10 em H= 1.2 m
Capacity = 0.89 m?
[ ]
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Equipment : BOD Incubator Cert. No.: 24TM587

Condition As-Received : Used ltem Page: 30of 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 Temperature ( °C ) Uncertainty
Point Position
{°C) 1 2 3 4 5 6 7 8 9 (ref.) (£°C)
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) ﬂﬁ&
e

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ".;/ P \3:"-
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 el
NSC-TISI-TIS17025
TEL. (0-2717-3000-29 FAX. 0-2719-9484 CALIBRATION 0008

Cert. No.: 24TMm588

Certificate of Calibration PASTES
Equipment : BOD Incubator
Manufacturer : ARCO
Model : UR-1320
Serial No. : .
ID No. : 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)°C

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

Approved by : M

Approved Signatory

{ ) Ponpan Paipim
{ v7) 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 1 Equipment Calibration and Testing Services.
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Equipment : BOD Incubator Cert. No.: 24TM588
Condition As-Received : Used ltem Page: 20of 3
Reference : 2404-00040C-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-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY57013711 23LM115 TPA 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 Assaciation ( Thailand - Japan )

Result of Calibration :- { *) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available Environment during calibration
G : Beginning Finished
Temp. ( "C) 28 27
REL.Humid. ( % ) 45 47
&2 4 AC Supply ( Volt ) 220 221
A [=] [s]
! g ety Position : Ref. Std.
- . : 2 ID No.:
S & 1 22-18RTD-2/1
;/Ll/ v 7 2 18RTD-2/2
I T Wiz ,Z)O_L 4 / 3 | 1sRTD2s3
e 4 18RTD-2/4
= W = 5 18RTD-2/5
6 18RTD-2/6
T 18RTD-2/7
Probe Installation Details : Dimension of Chamber : 8 1BRTD2H
v 0" g D= T 9 (ref.) 18RTD-2/9
b= 10 cm W= ;e m
c= 10 cm H= 1.2 m
Capacity = 0.89 m?
N3
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a 1209741



Equipment : BOD Incubator Cert. No.: 24TM588

Condition As-Received : Used ltem Page: 3 of 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
(°C:) (°’C) | (°C) (- rC) (°C) (c) k
20.0 20.0 19.9 0.47 0.69 1.4 2
Calibration Measured Temperature ( °C ) Uncertainty
Point Position
(°Cc) 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 abservation,
UUC* : Unit Under Calibration

Mote : 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. : 234TM588

Equipment : BOD incubator

Model : UR-1320

Serial No.: -

ID No. : UAE.WAQO.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)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53d/4 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. 0-2717-3000-20 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 :
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NSC-TISI-TIS1T025
CALIBRATION 0008

Cert. No.: 24TM589
Page: 10f3

Hot Air Oven
Memmert

UF 55

B212.0411
UAE.WAQO.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

8llunt

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 prigr written

Approval of the head of Corporate Services 3 ¢ Equipment Calibration and Testing Services.
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Equipment : Hot Air Oven Cert. No.: 24TM588
Condition As-Received : Used ltem Page: 20of 3
Reference : 2404-00040C-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 )
and Thermocouple Type T.

The temperature scale used was based on ITS-80.

Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date

1 ) Data Acquisition MY57013711 23LM115 TPA 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 :- (*) Without Adjustment
Function of UUC* : Temperature Source

Fresh air setting : Close Environment during calibration
- | Beginning Finished
Temp. ( °C ) 27 26
ﬁ? i REL.Humid. ( % ) 47 48
| AC Supply ( Valt ) 221 220
o o]
1 3
2 Ref. Std. ID No.: @
H | Hz Calibration Point
3 i & (120 to 180 )
V7 Position : (104)°C
J i Jhe g L
L 1 21-18TC-01 | 22-18RTD-2/1
" i 2 21-18TC-02 18RTD-2/2
3 21-18TC-03 18RTD-2/3
4 21-18TC-04 18RTD-2/4
Probe Installation Details : Dimension of Chamber : S 21-18TC-05 18RTD-2/5
g=: 80 ‘om D SES 6 21-18TC-06 | 18RTD-2/6
e G0 em e 080 7 | 2t-18TCO7 | 1eRTD-27
6= 50 em H = 0'75 " 8 21-18TC-08 | 18RTD-2/8
Capacity = 030  m? 9 (ref) | 21-18TC-09 | 18RTD-2/9
[ |
lenaslumuny
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Equipment : Hot Air Oven Cert. No.: 24TM589
Condition As-Received : Used ltem Page: 3 of 3
Reference : 2404-00040C-3
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) | (°Cc) (£°C) (°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 1.3 2
180.0 180.0 | 180.0 0.13 12 1.5 2
Calibration Measured Temperature ( °C )
Uncertainty
Point Position
(%) 1 2 3 4 5 6 7§ 8 9 (ref.) (£°C)
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 1.1
180.0 |180.574|179.769| 180.285( 180.870| 179.584 | 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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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  Jlac=WRA D&

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 CALASRATION Mi6s
Certificate of Calibration s

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
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

Sl

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
Condition As-Received : Used ltem
Reference : 2404-00030C-6

Procedure Used :-

Cert. No.: 24TMB47
Page: 20f3

Calibration were conducted using calibration procedure CP-OTO02 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 |IT5-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No.

Cert. No. Traceable

Due Date

1 ) Data Acquisition MY498023932 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
g 49 AC Supply (Volt) 221 223
A ? o
clE:' 2 Position : !T;f:::d
H 6 1H2 |g
i : < 1 20-16RTD-01
P 2 20-16RTD-02
v WiZ 5 ;‘- = / 3 20-16RTD-03
~a 4 23—16RTD-04__
~ W . 5 22-16RTD-05
6 20-16RTD-06
7 20-16RTD-07
Probe Installation Details : Dimension of Chamber : [y S | 22-16RTD-08 |
a= 10 om D= BaEs 9 (ref.) | 22-16RTD-09
b= 10 cm W= 065 m
g= 1@ ‘om H= 12 m
Capacity = 0.37 m*

ionanslumuny



Equipment : Incubator Cert. No.: 24TM647

Condition As-Received : Used Item Page: 3of 3
Reference : 2404-00030C-6
Result of Calibration :- ( *) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration| UuUuC* uuc* Temperature Temperature | Overall [Coverage
Point Setting |Reading stability uniformity Variation| Factor
(°C) {*C) 1 {(°C) (£°C) (°C) (26 k
35.0 35.0 35.0 0.035 0.19 022 2
Calibration Measured Temperature ( °C ) ¥
— Uncertainty
Point Position
("C) 1 2 3 4 5 6 7 8 9 (ref.) (+°C )
35.0 35.000 | 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)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD S0I 18, SUANLUANG, SUANLUANG BANGKDK 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

() Suwit Imjai
(v ) Kunchit Promprat

Issue Date :

NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 24TMB84
Page: 10of3

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

KU*‘"’)‘ ;d_'

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 :
Condition As-Received :
Reference ;

Incubator
Used Item
2406-01900C-2

Cert. No.: 24TMB84
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 1TS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MY42001451 24 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 :-
Function of UUC* :

(") Without Adjustment
Temperature Source

Fresh air setting : Close Environment during calibration
Beginning Finished
Temp. (°C) 21 19
10/ REL.Humid. ( % ) 77 w0
i s AC Supply ( Vot ) 228 229
s 2
L Ref. Std.
o ?%HE Position : D No.:
3 & 1 19RTD-2/1
B / 2 19RTD-2/2
IV e Jhe = 3 19RTD-2/3
' = _— 3 4 19RTD-2/4
= W b= 5 19RTD-2/5
6 24-19RTD-2/6
7 19RTD-2/7
Probe Installation Details : Dimension of Chamber : 8 18RTD-2/8
a= 10 om D= 050 m 9 (ref.) 19RTD-2/9
b= 40 m e 0.65 m
c= 10 cm H= 12 =
Capacity = 0.39 m?

ionanslupmuny



Equipment : Incubator Cert. No.: 24TMB884

Condition As-Received : Used Item 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
caﬁbl-aﬁon Measured Temperature ( °C ) Uncertainty
Point Position
{°C) 1 2 3 4 5 6 7 8 9 (ref.) (£°C)
35.0 35317 | 35.184 | 35.142 | 35.0684 | 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 85 %.

-00o-
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References Certificate Number. : 24 TM884

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 S0I 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 :

S

HEC-TISI-TIS17025
CALIBRATION 0008

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

Incubator

Binder

KB 400 E6
20220000022479
UAE.MIC.028/2566

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

Bangchak, Phrakhanong,

Bangkok 10260

Microbiology Laboratory

09 July 2024
08 July 2024

(26+10)°C
(50 +30) %

Khit Ruttanaprapachai

Bl

Approved Signatory

18 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
Appraval of the head of Corporate Services 3 - Equipment Calibration and Testing Services.

ionanslupmuny



Equipment : Incubator Cert. No.: 24TM938
Condition As-Received : Used ltem Page: 20of 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

{ REL.Humid. ( % ) 52 54

2 2 AC Supply ( Volt ) 221 222

A [e] o
L g o — Ref. Std.
" . E s ID No.:
¢ | & 1 19RTD-2/1
T 2 19RTD-2/2
! R wrz-;:g,z/ﬁ P / 3 19RTD-2/3
—- 4 19RTD-2/4
- W - 5 19RTD-2/5
6 24-19RTD-2/6
7 18RTD-2/7
Probe Installation Details : Dimension of Chamber : 8 19RTD-2/8
_— 10 e D= 0.47 = 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: 30of 3
Reference : 2407-01530C-4
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) |1 (°C) (£°C) (°C) (°C) k
35.0 35.0 35.0 0.030 0.31 0.33 2
Calibration Measured T&mp:aratura {°C) Uncertainty
Point Position
{°C) 1 2 3 4 5 6 7 8 9 (ref.) (2°C)
35.0 35.083 | 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 homageneity 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 ASSOGIATION (THAILAND-JAPAN)  jlac-MRA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES o

534/4 PATTANAKARN ROAD S0OI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Y
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-TISL-TIS17025
CALIBRATION 0008

Cert. No.: 24TM1113
Page: 10of3

BOD Incubator
ARCO

UC4-1320

UAE.WAO.002/2550

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

Hlif

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



Equipment : BOD Incubatar Cert. No.: 24TM1113
Condition As-Received : Used ltem Page: 20of 3
Reference : 2407-024300C-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 Due Date
1) Data Acquisition MY48023932 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 Promation 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 32
f REL.Humid. { % ) 78 65
2 = AC Supply ( Vot ) 233 234
S
3
! {3 i Position : F:;f'::f'
e 1HZ2 |g
Q ] Q 1 19-16RTD-01
¢ T 2 19-16RTD-02
I Wi ,,2/?_1_ Fd / 3 19-16RTD-03
-— 4 19-16RTD-04
- W - 5 19-16RTD-05
6 19-16RTD-06
7 21-16RTD-07
Probe Installation Details : Bimension of Chamber : 8 19-16RTD-08
A i n D= 062 m 9 (ref.) 19-16RTD-09
b= 10 cm W= 1.2 m
c= 10  em H= 1.2 m
Capacity= 089 m?

ionanslupmuny




Equipment : BOD Incubator Cert. No.: 24TM1113

Condition As-Received : Used Item Page: 3 0of 3
Reference : 2407-02430C-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 19.8 0.55 0.66 1.5 2
Calibration Measured Temperature ( °C )
Point F'osi::m : vneeaney
(°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 %.

-00o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  jlac=MRA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES —
534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-3484

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 :

NEC-TIS-TISIT025
CALIBRATION 0008

Cert. No.: 24TM1114
Page: 10f3

BOD Incubater
ARCO

UC4-1320

UAE.WAQ.018/2558

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

Bangchak, Phrakhanang,

Bangkok 10260

Lab Floor 2

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

Tawatchai Pama

Wl

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 Carporate Services 3 : Equipment Calibration and Testing Services,

ionanslupmuny



Equipment : BOD Incubator Cert. No.: 24TM1114
Condition As-Received : Used Item Page: 20of3
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 s AC Supply ( Volt ) 233 234
[ 3
g . Ref. Std.
. ) ?H!E Paosition : D No.:
s i ) 1 20-16RTD-10
s F 2 20-16RTD-02
! W?z“hgmﬁt_ i / 3 20-16RTD-03 |
5 4 23-16RTD-04
- W o 5 22-16RTD-05
6 20-16RTD-06
7 20-16RTD-07
Probe Installation Details : Dimension of Chamber : 8 22-16RTD-08
= 10 em D& o 9 (ref.) 22-16RTD-09
= 10 cm W= m
= 10 cm H= -
Capacity = m?

ionanslumuny



Equipment : BOD Incubator Cert. No.: 24TM1114

Condition As-Received : Used ltem Page: 30f 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) (°c) k
20.0 20.0 19.9 0.28 0.81 1.2 2
Callhn:atuon Measured Tan'fr.faralure (°C) Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 B 9 (ref.) (£°C)
20.0 20.361 | 19.640 | 20.312 | 20.079 | 19.808 | 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 %.

-00o-
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TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

53474 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGEOK 10250

TEL. 0-2717-3000 TAX. (-2719-9484

Cert.No.. 24TW2Q
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 :

(\/) Sajthip Meangmai
{ ) Warakorn Lerngagtrakul

{ ) Ponpan Paipim

Issug Date :

DO Meter

Horiba

LAGQUA-DC210

HE9MD028

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

24 January 2024

2401-0749W5C-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-CHB

by Comparison Technigue with Azide Modification Method

Walalak Sirithean

Sl

]
Approved Signatory

26 January 2024

B 0333512



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

Condition of this result of calibration

1. Referance 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. 1D No. Cartificate No. Due Date
1} Burette - 130BU1O 23CG1172 22 Mar 2025
2) Balance 1124013382 140RCD06 23MM18 20 Feb 2024
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodiurn Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: SKeGO0R0
Titration Method DO Meter
Standard Deviation
{Azide Modification Method) Reading
(mg/L) {mg/L} {mg/L)
8.20 820 0.0055

This report was certified only for the instrument we tested.lt is allowable to use for study
the system aefficiency, The environmental impact control and present to organization it may concerned
Intend to use for advertising and refarral 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 (THATLAND- JAPAN}

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES _"'-;/ P

3340 PATTAMA KARN ROAD SOT 18 SUANLUANG. SUANLUANG BANGKOE 10230 QAN REC TR I 17025
-TiBTIE

TEL. 0-2717-3000-2%  FAX. (-2710-9484 CALIERATION 0004

G

)

W
e

Cert. No.: 24LIM9
Page.: 1 of 2

Certificate of Calibration

Equipment : DG Meter with Sensor

Manufacturar : Horiba

Model : LAQUA-DO210

Serial No. : HE9MOO026

ID No. : UAE.EFM.013/2563(EFM.D0.02/63)

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

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

Location : TPA Chemistry Celibration Laboratory
Received Order : 23 January 2024

Calibrated Date : 26 January 2024

Ambient Temperature : {26 +10}°C

Relative Hurnidity : {(50+£30}%

AC Line Voltage : (220 22}V

Calibrated by ; Kunchit Promprat

Approved by : M

Approved Signatory

{ ) Pornthippa Tameyakul
{ ) Ponpan Paipim
{7 ) Suwit Imjat

Issue Date : 31 January 2024

The Uncertainlies are for a confidence prohahility of approximately 5%

This cerificute may ool be reprodused other than in full, cacepd with e pree writen

Approval of the hzad of Corporale Services 3 . Equipment Calibration und Testing Services.

A 0063154



Equipment : DO Meter with Sensor Cert. No.: 24L M3
Condition As-Received : Used ltem Page.: 2 of 2
Reference : 2401-0749WSC-2

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OTO1 according o comparison with

Industrial Platinum Resistance Thermometer { IPRT ) into Temperature Bath.

The temperature scale used was based on IT5-80.
Condition of this resuit of calibration

1. Reference standard instrument:-

Instrument Serlal No. Cert. No. Traceahle Due Date

1} Bigital Thermometer 3240076 231305 TPA 15 Mar 2024

2. This cerificate 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 : TFRA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- { ) Without Adjustment

Function : Temperaiurs measursment.

Thig instrument was conneclted with temperature sensor, S/N.: 8K8G0020

Calibration| Immersion Standard uucH Coverage
. . Error Uncertainty

Foint Depth Temperature Reading Factor
{"C} (mm ) ("C) ("C) {"C) {£°C) k
25.0 60 25.002 251 0.098 0.16 2.00
30.0 60 30.002 30.0 -0.002 Q.16 2.00
35.0 60 35.001 35.0 -0.001 0.16 2.00

UUC* : Unit Under Calibration

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

-obo-
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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 :
Manufacturer :
Model :

Serial No. :

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

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

{ ) Pornthippa Tameyakul
() Unnopphol Harachai
(/i Saithip Meangmai

Issue Date :

DO Meter

YslI

5100

11B 101863
UAE.WAO.004/2554
20 February 2024
21 February 2024
2402-0629DSC-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 Medification Method

Walalak Sirithean

Stk

Approved Signat'ory

22 February 2024

neslununy



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

Condition of this result of calibration

. 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
. 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 B.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

-00o0-



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN}

CORPORATE SERVICES 3 : EQUIPMENT CALEBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD 50N 18, SUANLUANG, SUANLUANG DANGKOK 10250

TEL. 0-2717-3000 FAX, 0-2719-9434

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

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

I No. :
Received Date :
Test Date :
Reference .
Submitted by :

Laboratory Conditlon :

Test Procedure ;

Tested by :

Approved by :

{ ) Unnoepphol Harachai
{ }Ponpan Paipim
(+/} Saithip Meangmai

Issue Date :

GO WMeter

Horiba

LAQUA-DO210

HE9MODO21

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

19 Jung 2024

2408-0571WSC-1

United Analyst and Engineering Consultant Co. Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10280

Temperature {25+ 5) “C

Humidity (50+£20)%

In - house method . GP-CHS

by Comparison Technique with Azide Modification Mathod

Walalak Sirithean

gaﬂ«'f

Approved Signatory

20 June 2024



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

Condition of this result of calibration

1. Refersnce Standard instrumants :
This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Galibration Genter, Technotogy Promotion Association (Thailand-Japan).

Instruments Serial No. ID No. Certificate Ng. Due Date
1. Burette - 130BU1D 23061172 22 Mar 2025
2. Balance 14233821 110RC001 22MMA05 16 July 2024

2. Standard Material -

Material Manufacturer Lot.No. Assay
Sodium: Thicsulfate pentahydrate Merck AM1763318 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.. BKZHO0&7Y

Titration Mathod DD Meter
Standard Deviation
(Azide Modification Method) Reading
{mg/L) (mg/L) {mg/L}
810 810 0.0071

This report was certified only for the instrument we tested.|t is allowable to uss 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-



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) \
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES =)0

5344 PATTANAKARN ROAD S0I 18, SUANLUANG, SUANLUANG BANGKOK 10250 ol
TEE.G-2717-3000-29 FAX.0-2719-0484

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 :
{ )} Ponpan Paipim
{ ) Suwit Imjai

(v } Kunchit Promprat

Issue Date :

NAC-TIBLTIST02S
CALRATION D008

Cart. No.: 24LMG7
Page.: 1 of 2

DO Meter with Sensor

Horiba

LAQUA-DO210

HESMOO21
UAE.EFM.014/2563(EFM.DO.C3/E3)

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

Bangchak, Phrakhanong,

Bangkok 10280

TPA On Site Calibration Laboratory

18 June 2024
20 June 2024
{28 +10)°C
{50+ 30) %
{22022V

Warakom Lerngagtrakul

}iuw)\l&'

Approved Signatory

24 June 2024

The Uncertainties are for a confidence probability of approximately 85%

This certifizate may not be reproduced other then in Tull, except with 1he prior written

Approval of the head of Carporate Servicas 3 Equipment Calibration and Testing Senvices.




Equipment :

DO Meter with Sensor
Used [tem

Condition As-Raceived :

Reference :

2408-0571WSC-2

Protedurs Used :-
Calibration wera conducied using in-housea calibration procedure CP-0T01 according to comparison with
Industrial Platinum Resistance Thermometer { IPRT ) info Temperature Bath.
The temperature scale used was based on ITS-90.
Condition of this result of calibration

1. Reference standard instrument:-

Cert. No.: 24 M97
Page.: 2of 2

Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 2188080 231216 TPA 11 Oct 2024
2. This certificate is valid only io the item calibrated on date and place of calibration,
3, This cerification is traceabls to the Intamational System of Unit.
Remark : TPA : Technology Promotion Assaciation { Thailand - Japan }
Result of Calibration :- (") Without Adjustment
Function : Temperature measurement,
This instrurnent was connected with temperature sensor, S/N.. SK2HO0E7
Calibration| Immerslon Standard uvuct . Coverage
Peint Depth Temperature Reading R dncerialnty. Factor
(°C) { mm ) (C) (°C} (°C) (+°C) K
25.0 B0 25.002 250 -0.002 0.16 200
30.0 &0 30.002 30.0 -0.002 0.16 2.00
35.0 B0 35.003 35.0 -0.003 0.16 200

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

UUGC* - Unit Under Calibration

coverage factor k, providing a level of confidence of approximately 85 %.

-000-




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-MRA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES % .:'-’:",» x:';:‘l'\.-.
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 i

NSC-TISI-TIS17025

TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
Ly . L L]
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* L 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

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

NSC-TISI-TIS1T02S

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

Certificate of Calibration  cert No: 25Tm205

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
(/) Kunchit Promprat

Issue Date ;

Page: 10of 3

BOD Incubator

Arco

UC4-1320
13URC45013201
UAE.WAO.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

Um)ﬂdﬁ

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

ienaslumuny



Equipment :

Condition As-Received :

Reference :

Procedure Used :-

BOD Incubator
Used Item
2502-01660C-1

Cert. No.: 25TM205
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* ;

Serial No.

Cert. No.

MY57013823

24LM71

(*) Without Adjustment
Temperature Source

Fresh air setting : Not Available
1 .
A o [=]
1 g rreul.!:3
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Probe Installation Details :

a= 10
b= 10
c= 10

cm
cm
cm

Traceable

TPA

Due Date
12 May 2025

Environment during calibration

Dimension of Chamber :

b=
W=
H=

Capacity =

0.62
1.2
1.2

0.89

Beginning Finished
Temp. ( °C ) 26 25
REL.Humid. ( % ) 49 52
AC Supply ( Volt ) 221 220
o, Ref. Std.
Position : ID No.:
1 21-17RTD-01
2 21-17RTD-02
3 17RTD-03
4 24-17TRTD-D4
5 17RTD-05 |
6 17RTD-06
7 17RTD-07
8 23-17RTD-08
= 9 (ref.) 23-17RTD-09
m
m
m3

ienaslumuny



Equipment : BOD Incubator Cert. No.: 25TM205

Condition As-Received : Used Item Page: 30of 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) (C) k
20.0 20.0 19.9 0.36 0.56 0.99 2
Calibration Measured Temperature ( °C ) UiCaHEIH
Point Position
) 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 %.

-o0o-

ienaslumuny



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

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

NSC-TIS-TIS1TO25
CALIBRATION DDOB

Cert. No.: 25TM577

Certificate of Calibration

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: 1of 3

BOD Incubator
ARCO

UR-1320

UAE.WAO.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
(50 430)%

(220+£22)V

Man Pattanapongpaiboon

Uwc)\l&

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,

ienaslumuny



Equipment :
Condition As-Received :
Reference :

BOD Incubator
Used ltem
2503-04370C-1

Procedure Used :-

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 Serial No.
1 ) Data Acquisition MY57013823

Cert. No.
24LM71

Traceable
TPA

Due Date
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 :- (™) Without Adjustment
Function of UUC* : Temperature Source

Fresh air setting : Close Environment during calibration
Beginning Finished
Temp. (°C ) 28 28
f REL.Humid. ( % ) 56 55
2 = AC Supply ( Volt ) 224 224
Tk 2
g (e T— Ref. Std.
» s ?Hm X ID No.:
Q 4 Q 1 21-17RTD-01
Lo 2 21-17RTD-02
' W2 o J3C A ‘/; 3 17RTD-03
e “ 24-17RTD-04
- vy - 5 17RTD-05
6 17RTD-06
7 17RTD-07
Probe Installation Details : Dimension of Chamber : 8 ol
— 10 diin 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?

ienaslumuny



Equipment : BOD Incubator Cert. No.: 25TM577

Condition As-Received : Used ltem Page: 3 of 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) k
20.0 20.0 20.0 0.24 0.54 0.99 2
Calibration Measured Tan'!;?erature (°C) Hncertdinty.
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (£°C)
20.0 20.215 | 20.192 | 18.652 | 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 cbservation 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-

ienaslumuny




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

~

douh

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)
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

NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 25LM11

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 :

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

KUm}wd"

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
Appraval 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
. : 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
(/) Saithip Meangmai

Issue Date :

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

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

DO Meter

YS|

5100

11B 101863
UAE.WAOQ.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 Technigue with Azide Modification Method

Walalak Sirithean

g@m“.ﬁ

Approved Signatory

18 February 2025

ienanslumuny



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.|t 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-

ienaslumuny



vuiineantsnauaaulususeanisaaudiny (Verification of Certificate)

Certificate No. : 25TW29

Equipment : Do Meter

Brand : Y5l

Model : 5100

Serial No. : 11B 101863

ID No. : UAEWAOC.004/2554

Calibration results

Titration Methaod Standart Do meter Error% Correction% | Error | Judgement (Total Error <
Deviation Reading Total Error Judgement )
{ mgsL) ( me/L) { me/L} { mg/L) { me/L) { me/L) (£ meg/L) ( mesL)
8.22 0.0055 822 0.0000 0.0000 0.0 n.0z2 pass
[FIVE P BT TN U e 2...5ﬂ¢nmt£ﬂd%..ﬂq¥
TUP....00. 28B/02/2025. .o TV T . 1.\ T\ S
VLBV
LTI T s

\Wise rstapp\Metapn_|LABL ab-BRUMSTRUMENT (11-206 @\Certificate (UAETRufnuamuaniluiuremouifiuumdedlleWe DO mater WAD 004 2554

WAE FRA.6, 8.0 5- 10K 03-JUL- 2024

lnanslumAuAy



UAE United Analyst and Engineering Consultant Co., Ltd. flacTms

3 5oi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 i
LMETET! AMALYST AND ENGINEERING

consuLTant coweany umirea 1EL0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com NSC -TISI-TIS 17025
CALIBRATION 041§

Certificate of Calibration
Certificate No.: 250422-1-BL002-25
Code No.; BLO02-25

Page: 1 0of 3
Customer Name: United Analyst and Engineering Consultant Co., Ltd.
Address: 3 Soi Udom suk 41, Sukhumvit Rd., Bang Chak, Phar Khanong, Bangkok 10260
Equipment: Electronic Balance
Manufacturer: Mettler Toledo
Model: AB204-5/FACT
Serial No.: 1129361010
Asset Nao. : 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 228 °¢ to 234 °¢
Humidity 54.8 % to £8.9 %
Pressure 756.6 mmHe to 758.2 mmHg
Calibrated by: Sakkarin Srirahang
Approved by: Suwit Chotnok Signature: &?0],%
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 ftem calibrated on date and place of calibration.

3) This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratary Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceahbility to recognized national
standards and to the units of measurement realized at the corresponding national standards laboratory: This certificate
rnay 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



UAE United Analyst and Engineering Consultant Co., Ltd.

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

UNITED ANALYST AND ENGRESRING

cansuLTanT cowmasy uuren 1210 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

WEE -TIEI-TIS 17025

CALIBRATION aa1§

Certificate No.: 250422-1-BL002-25

Code No.: BL0O02-25

Page: 2 0of 3

Equipment: Electronic Balance Manufacturer: Mettler Toledo

Model: AB204-S/FACT Readability:  0.0001 ¢

Serial No.: 1129361010 ID No.: UAE.WAS.002/2552

Max. Capacity: 220 ¢

Calibration Date: April 23, 2025

Condition As-Received: In Condition

Condition of Equipment:
Condition of This Result of Calibration:
1. Calibration Methaod: This instrument was caliorated by method UAE.CP.CAL 006 In-House Method based on UKAS Lab 14 : 2022
2. Reference Standrads:
Reference Standard: Model Serial No, Calibrated By Certificate No, Traceability Due Date
Standard Weight Class £2 (OIML) 1 mgtolke B749109122 AMARC 25-009359 Mettler-Toleda 21-Jan-27
Standard Weight Class F1 (QIML) 1 g to 200 ¢ 11119512 AMARC 20-013840 Mettler-Toledo 04-Feb-26
Instrument Model Serial No. Calibrated By Certificate No. Traceability Due Date
Thermo-Hygro-Baro Meter MHE-3825D AK. 06857 SUCCESS SG-H-D0997/67 Success Gateway 21-Now-25
Thermo-Hygro-Baro Meter MHBE-38250 AK.06657 TPA 25p795 TRA 25-Feb-26

3. This certification is traceable to S| 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 Reading:

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 s given in the table.

X - 2 4 3 Maximum
(g} {g) (g} (g) () Difference (g}
100.0000 99.9996 99.9997 100.0003 100.0005 0.0005

tanm's‘lxiﬂﬁf%
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United Analyst and Engineering Consultant Co., Ltd. %%ﬁ;
7=
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

NSC -TISI-TI5 17025
CALIBRATION 041§

Certificate No.: 250422-1-BL002-25
Code No.: BLO02-25

Page: 3 of 3
Equipment: Electronic Balance Manufacturer: Mettler Toledo
Model: AB204-S/FACT Readability: 0.0001 ¢
Serial No.: 1129361010 ID No.: UAEWAS.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
@ (@ (@) @ (£ mg) 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 2.05
10 10.000010 10.0000 0.0000 0.11 2.04
40 40000076 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 .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 0.26 200
200 200.000129 199.9998 0.0004 0.30 2.00
4, Effect of Tare test:
Tare Load Test Load Indication Correction
(g) (2 (g) (g)
20.000041 19.9999 0.0001
40.000076 39.9998 0.0002
100 £0.000066 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 factar k, providing

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

l%fﬁﬁ‘iﬁﬂﬁ“mﬁw
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Date of Calibration:

o T
aEIFNSsSULEILNYaGSITaaNUuaIns e
l I I AugusSNIsRaulgUEnsasamnss0as s "5,,/,'}:__:\\\:5
Foundation for Industrial Develo t Nat | Food Institut 94”““'“&0
il e ittt | HITIETY e HEE TS NSC-TISI-TIS 17025
minisny of (nduery P00 INdustnal Laboratory Senvice Cenfer CALIBRATION 0081
Calibration Certificate
Certificate No.: 2401718-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT GO,,LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Page 1of §
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

11 March 2024

Calibrated by Mr.Manas Somsak Approved by /ﬁé/

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 Cerlificate Is issued In accordance with the conditions of accreditation granted by the Thal Laboratory Accredilation Schems which has assessed
the measurement capability of the laboratory and i1s traceability o 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
Mationa! Food Institute.

F-CS-009 Revision; 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2401718-001-01
Equipment: pH Mater Resolution: DO1pH | 1my
Manufacturer: METTLER TOLEDO Model: SavenEasy pH
Serial No.: 1231156210 Type: Bench top
ID No.: UAE WAT.01v2553
Date of Calibration: 11 March 2024 Page 2 of 5
Location: Chemical Calibration Laboralory, National Food Institute
Environment Condition: Ambient Temperature: | 234 £15 | T Relative Humidity: | 51 23 | %

Condition of Equipment: Good Condition

Condition of this Results of Calibration

1.Calibration Method

2. Reference Standards / Certified Reference Maternial

Instruments Serial / ID No.
2.1 DC Voliage Calibrator 2709007
2.2 Digital Thermomater 2708007

2.3 Thermo-Hygro Meter NFI.BTH 014723

W-CC-002 ; In house method based on direct measuramant by using standard voltage calibrator and
certified reference matanial (CRM)

Certified Reference Material Lot Na.
2.4 pH buffer 4.008 (Primary pH buffer Solutian) BARR4Z
2.5 pH buffer 8.865 (Primary pH buffer Solution) 888843
2.6 pH buffer 10.01 (Primary pH buffer Solution) B58B44
2.7 pH buffer 7.00 (Standard pH buffer Solution) co3109

Manufacturer Certificate No. Due Date
Fluke 23E2003 14 Jung 2024
Fluka CC 860570-01 30 October 2024
testo CC 660353-01 3 April 2024
Manufacturer RefN Expire Date
CPAghem PH216.L5 13 April 2025
CPAchem PH217.L5 13 April 2025
CPAcham PH220.L5 13 April 2024
HACH LANGE GmbH S11MO04 18 Qclober 2025

3. This certification is traceable to Tha International System of Unit (31 Unit)

3.1 Instruments No.2.1 thraugh
3.2 Instruments No.2.2 and. 2.3 thraugh
3.3 Cerified Reference Matenal Mo 2.4 10 2.6 traceable to
3.4 Cenified Reference Material Ng.2 7 iraceable to

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

NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0008
NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No 0061

Primary measurement method- Hamed cell using calibratad
thermometer, barometer, and nanovolimeter. The Standard Solution
preparation and certified by CPAchem Lid is accredited 1o 150 17034
and ISO/IEC 17025

PTE Cenificate Nr, PTE-PHOA-563/30504/23 and Ceriificate Nr. PTB-
PHOB-555/30620/22 (PTE: Physikalish-Thechnische Bundesanstall,
Braunschweig, Garmany)

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

F-C5-012 Revision: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2401718-001-01
Equipment: pH Meter Resolution: 0.01 pH 1mv
Manufacturer: METTLER TOLEDO Model: SevenEasy pH
Serial No.: 12311585210 Type: Bench top
ID No.: UAE WAT.010/2553
Date of Calibration: 11 March 2024 Page 3 of §
Calibration Results:
1. Calibration of pH Meter { Manual Temperature Compensation at 25 °C )
(offset value before adjust: -0.4 mV)
Nominal DC Vaoltage Standard Average Indicator Reading Uncertainty Coverage Factor
PH {mv}) mv pH {£mV ) (k)
0 414,121 414 0.00 0.58 2,00
2 295.814 296 2.00 0.58 2.00
4 177.4684 178 4.00 0.58 2.00
] 59,160 59 B.00 0.58 2.00
T 0.001 0 7.00 0.58 2.00
B -59.159 -59 8.00 0.58 2.00
10 =177 461 ATT 10.00 0.58 2.00
12 -285.811 -2496 1200 0.58 2.00
14 -414.118 -414 14.00 0.58 2.00
2. Calibration of pH Meter with Electrode | Manual Temperature Compensation at 25 °C |
Equipment: pH Electrode Type: Combined Electrode
Manufacturer: METTLER TOLEDO Model: InLab Solids
Serial No.: A06ETOT ID.No. MIA
Performance of Electrode system  (Three-Point Calibration at pH 4, 7 and 10)
. Average Indicator Readi
Certified Value ek e Relative Slope (%) Uncertainty Coverage Factor
@25 *C (pH) pH mV (tpH) (k)
4.008 4m 188 . 0.0071 200
7.001 7.00 13 859 0.0086 2.00
10.010 10.01 -160 a7.2 0.0085 2.00
6.865 687 21 - 0.007v4 2.00

F-CS-012 Revision: 01 Date: 20-04-65
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Foundatian for Industrial Development National Food Institute
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Calibration Report

Certificate No.. 2401718-001-01

Equipment: Digital Thermometer with RTD (pH Meter)
Resolution: 0.1 g Model;  SevenEasy pH
Serial No.: 1231155210 ID No.:  UAEWAT.010/2553

Manufacturer: METTLER TOLEDO

NSC-TISI-TIS 17025
CALIBRATION 00861

Date of Calibration: 11 March 2024 Page 4 of 5
Location: Chemical Calibration Laboratory, National Food Institule
Environment Condition: Ambient Temperature 23 S kA g
Relative Humidity 5" % + 2 %
Condition of this results of Calibration:
1. Calibration Method : - In house method: W-TE-025 by companson with slandard thermometer.
- The Calibration is determined by companng with a known temperature
from a slandard resistance tharmometer.
- The temperature scale in use at this laboratory is the International
Temperature scale of 1990 ( ITS-80 ).
2. Referance Standard Instrument :
Instrument Maodel Serial No. Certificate No. Due Date Through
HANDHELD THERMOMETER 1523 2118154
PSL-T 0B77/66 06-Jun-24 TISTR
Platinum Resistance Thermometer (PRT) 5627A B77332

Support Equipment © - Low Temperature Bath (ISOCAL-B), Model. Europa-6 Plus Basic, SIN: 3416922

3, This cerlificate is traceable to International System of Units (S1 Units).
4. This ceriificate was certified only for the instrument we calibraled
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 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.: UAE WAT.010/2563

Date of Calibration:

Manufacturer; METTLER TOLEDO

11 March 2024

Page 5of 5

Calibration point:

15.0.25.0 and 35.0 °C

Calibration result:

- The probe was immersed in iquid bath or dry bath fo a minimum depth of 100 mm

- Description of probe, model : MN/A SIN N/A
Dimension of probe | Diameter 4 mm., Length 120 mm.,
Sheath material : Stainless Steel
UL et - Standard ¢ fion Value (°C) Uncertainty
eading  (°C) Temperature (°C) orrection Valu .
151 14 988 0.1 0.0e4a
251 24998 0.1 0.089
35.1 34.997 0.1 0.089
Mote

- UUC* : Unit Under Calibration

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

approximately 95 %.
e W

F-C5-012 Revigion: 01 Date: 20-04-65
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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.WAO.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 ﬁppl"ﬂ\f&d by / %
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 laboratary 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
p
Certificate No.: 2402283-001-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: XSR205DU Resolution:  0.00001 g/ 0.0001a
Serial No.: C009071872 ID No.: UAEWAD.012/2563
Capacity: 220 g
Date of Calibration: 2 April 2024 Page 2 of 4
Environment Condition: Ambient Temperature: 245 + 05 C  Relative Humidity: 475 + 25 %

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 B08-H1 NFL.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 ( a ) Standard Deviation of Reading {30 B
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.

- &
2,
o Q9

i

1 2 3 g 5 6 (Maximum Difference)

Coog 1 & AL @ Y10 g )]( g ¥li¢ g9 3 { o )
100.0002 | 100.0001 | 100.0002 | 99.2999 | 100.0001 | 100.0001 0.0003

F-C5-012 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 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 Carrection Uncertainty Coverage Factor
£ g 3 { 9 3 (g J L9 ) (= g ) L1

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

B0 80.000068 80.00005 0.00002 0.00011 2.00

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

Certificate No.:
Equipment:

2402283-001-01

Electronic Balance Manufacturer: METTLER TOLEDO

Model: XSR205DU Resolution:  0.00001 g / 0.0001 g

Serial No.: CO09071872 ID No.: UAE.WAQ.012/2563
Capacity: 220 g
Date of Calibration: 2 aApril 2024
Calibration Results: (Continued)
nge: 81-200¢g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: 81 - 200 g ; Resolution: 0.0001 g )

Page 4 of 4

Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
{9 ) (g ) (g J { g ) (+ g ) 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 So. /

Y 1 [ —

F-C5-012 Revision: 01 Date: 20-04-65
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ministey ot incusry OO INCustial Laborarory Serice Center CALIBRATION 0081

Calibration Certificate

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 1of 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 / p f
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.: 2402283-002-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: XSR205DU Resolution:  0.00001 g / 0.0001 g
Serial No.: C210685354 1D No.: UAE WAQ.010/2565
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 i of Calibration:
1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019

2. Reference Standards:

n ndard Model Serial No. Calibrated By Certificate No. Due Date

Standard Weight Class E2 Img to 200a B505567572 TCS M23040535 B April 2029
Instrument Model Serial No. Calibrated By Certificate No. Due Date
Thermo-Hygro Meter B608-H1 NFI.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 shawn 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 0.0000052
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.

Q 9
& o
3. 2 3 4 5 [ (Maximum Difference)
(a4 3]¢C &g )¢9 )|{ g yI¢ g )i g ) |
100.0000 100.0001 99.9999 99,9999 100.0001 100.0000 0.0001 &’

F-CS-012 Revision: 01 Date: 20-D4-65
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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.WAOD.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 )

Mominal Value Standard Value Average Reading Correction Uncertainty Caverage Factor

£ & ) (g ) { 4 3 ( g 3 t+ g ) 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 0.0499% 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

4 1.000003 1.00002 -0.00002 0.000016 2.00

2 2.000023 2.00001 0.00001 0.000017 2.00

3 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 B80.00002 0.00005 0.00011 2.00

F-C5-012 Revision: 01 Date: 20-04-65
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Foundation for industial Development MNational Food Insfiute il
Aational food insthte NSC-TI8|-TIS 17025
minstry of industry Food h“dl—lsn’lal LathIraFI:IW Senvice Center CALIBRATION 0081
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 4 of 4

Calibration Results:

li ion Range:

(Continued)
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
{ ¢ ) o, (g ) [ ig: ) (£ g ) &
50 30.00010 50.0001 0.0000 0.00015 2.00
100 100.00008 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 0.00023 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 %, ;‘ E

---------- End ——--——--

F-C5-012 Rewision: 01 Date: 20-04-65
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minlstry of Industy  Food Industrial Laboratory Senvice Center CALIBRATION 0061
Calibration Certificate
Certificate No.: 2501844-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Page 1of 5
Equipment: pH Meter
Manufacturer: METTLER TOLEDO
Model: SevenEasy pH
Serial No.: 1231155210
ID No.: UAE.WAT.010/2553
Order No.: 2501844
Operation No.: 2501844-001
Date of Receipt: 24 February 2025
Date of Calibration: 24 February 2025
Calibrated by Mr.Manas Somsak Approved by %
Specialist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory

Date of Issue: 27 February 2025 Responsible for the Technical Management Team

The uncertainties are for 8 confidence probability of approximately 95%.

This Certificate is issued in accordance with the condilions of accreditation granted by the Thal Laboratary Accreditation Scheme which has assessed
the measuremen! capability of the laboratory and its treceability to recognized national standards and o 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
Mational Food Institute.

F-CS-00% Revision: 01 Date: 20-04-65
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i Foundation far Industrial loprment MNat i il
::1':'.“.:;"1 o Develop ational Food nstitute NSC-TISI-TIS 17025

v Food Industrial Laboratary Service Certer CALIBRATION 0061

Calibration Report

Certificate No.: 2501844-001-01
Equipment: pH Meter Resolution: 001pH © 1mV

Manufacturer; METTLER TQLEDOD Model: SevenEasy pH

Serial No.: 12311556210 Type: Bench top

1D No.: UAE WAT 010/2553
Date of Calibration: 24 February 2025 Page 2 of 5
Location: Chemical Calibralion Laboratory, National Food Institute
Environment Condition: Ambient Temperature: ([ 234 & 1.5 ) e Relative Humidity: ( 54 +3 } %
Condition of Equipment: Good Condition

Condition of this Results of Calibration

1 Calibration Meathad W.CC-002 © In house method based on direct measurement by using standard voltage callbrator and
certified refarence material (CRM)

2. Reference Standards [ Certfied Reference Matenal

Instruments Sarial / ID No. Manufacturer Certificate No. Due Date
2.1 DC Voltage Calibrator 2709007 Fluke 24E1752 30 May 2025
2.2 Digital Thermomatar 2708007 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 M Expira Data
2.4 pH buffer 4.008 (Primary pH bulfer Solution) 1016435 CPAchem PH2%6.L5 25 July 2028
2.5 pH buffer 6 865 (Pnimary pH buffer Solution) 949186 CPAchem PH217.L5 30 November 2025
2.6 pH buffer 10.01 (Prmary pH buffer Solutian) 1016437 CPAchem PH2Z0.L5 25 July 2025
2.7 pH buffer 7.00 (Standard pH buffer Solution) Co3108 HACH LANGE GmbH S11M004 16 October 2025

3. This cerlification is traceable to The International System of Unit {31 Unil)

3.1 Instruments No.2.1 through NSC-TISETIS 17025 Laboratory Accredition of Calipration No 0008
3.2 Instruments Np.2.2 to 23 through NSC-TISI-TIS 17025 Laboratory Accredition of Calibration Mo 0081
3.3 Cerified Reference Material No 2.4 10 2.6 traceable o Primary measurement mathod- Hamed cell using callbrated

\hermomeler, baromater, and nanovoltmeter. The Standard Solution
preparation and certified by CPAchem Lid is accredited to 1S0 17034
and ISONEC 17025

3.4 Ceriified Reference Matenal Mo 2 7 tracaable 1o PTB Certificate Nr, PTB-PHOA-563/30504/23 and Ceriificate Nr. PTB-
PHOB-555/30620/22 (PTB: Physikalish-Thechnische Bundesanstall,
Braunschweig, Germany)

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

5. This result of calibrafion was found accurale as shown on date and plece of calibration only.

F-CS-012 Revision: 01 Date: 20-04-65
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e Foundation for Industrial Development MNational Food Institute thil NSC.TISI-TIS 17025
ninigiry @ v Food industrial Laboratory Service Center CALIBRATION 0081
Certificate No.: 2501844-001-01
Equipment: pH Meter Resolution:  0.01 pH 1my
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 Resuits:
1. Calibration of pH Meter { Manual Temperature Compensation at 25 °C )
Nominal DC Voltage Standard Average Indicator Reading Ungertainty Coverage Factar
PH (mV) mv pH (EmV) (k)
0 414,122 414 -0.01 0.58 2.00
2 295815 286 1.099 0.58 200
4 177463 178 4,00 0.58 2.00
6 59,160 58 6.00 0.58 200
7 0.001 0 7.00 0.58 200
f -58.159 -59 8.00 0.58 2.00
10 177462 177 10.00 0.58 2.00
12 -205.813 -296 12.00 0.58 200
14 A14124 414 14.00 0.58 2.00
2. Calibration of pH Meter with Electrode | Manual Temperature Compensation at 25 "C )
Equipment: pH Electrode Type: Combined Electrode
Manufacturer;: METTLER TOLEDD Madel: InLab Solids
Sarial No.: 3065701 ID.No.  NIA
Performance of Electrode system [Three-Pgint Calibration at pH 4, 7 and 10}
A s L
Certified Value verige indivaior Reading il i Uncertainty Coverage Factor
@25 °C (pH) pH mV (£pH) (k)
4.008 4.00 165 B 0.0071 2.00
7.001 7.00 -8 a97.5 0.0086 2.00
10.010 10.01 -178 95,5 0.0083 2.00
6876 6.88 0 . 0.0071 200

/A

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

Certificate No.: 2501844-001-01

Equipment: Digital Thermometer with RTD (pH Meter)
Resolution: 01C Model:  SevenEasy pH
Serial No.: 1231155210 ID No.:  UAEWAT.010/2553

Manufacturer: METTLER TOLEDOD

Date of Calibration: 24 February 2025

Pagedof 5

Location: Chemical Calibration Laboratory, National Food Institule
Environment Condition: Ambient Temperature 234°c = 1.0 *¢

Relative Humidity 551 % 4+ 1.7 %

Condition of this results of Calibration:
1. Calibration Meihod - In house method: W-TE-025 by comparison with slandard thermometer.
- The Calibration is detarmined by comparing with & known lemperature
from & standard resistance thermomaeter,
- The temperature scale in use at this laboratory is the Inlernational
Temperalurs scale of 1990 [ ITS-80 ).

2. Referance Standard Instrumeant

Instrument Model Serial No. Certificate No. Due Date

Through

HANDHELD THERMOMETER 1523 2118154
PSL-T 0815/67 24-Jun-25

Platinum Resistance Thermameter (PRT) S62ZTA arr3az

TISTR

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

3, This certificate is iraceable to International System of Units (51 Unils).

4, This certificate was cerified only for the instrument we calibrated

5. This result of calibration was found accurale as shown on dale and place of calibration only.
. Condition of Calibrated item Good

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

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

Certificate No.: 2501844-001-01

Equipment: Digital Thermometer with RTD {pH Mater)
Resolution: 01°C Model:  SevenEasy pH
Serial No.: 1231155210 IDNo..  UAEWAT.010/2553

Manufacturer METTLER TOLEDOQ

Date of Calibration: 24 February 2025 Page 50f5

Calibration point: 20.0,25.0 and 30.0 "C

Calibration result:

- The probe was immersed in liquid bath or dry bath lo 2 minimum depth of 120 .,

- Description of probe, mode| N/A SiN /A
Dimenswan of probe : Diameter 4 mm., Length 120 mm.,
Sheath material Stainless Sleel
uuc* Reading  (°C) Tem:::f:: °c) Correction Value (°C) unc:ﬂ;z;w
201 20,001 01 0.099
251 25002 0.1 0.089
a0 30.003 01 0.099

Mote

= WUC® : Unit Under Calibralion

The report uncertainty of measurement was based on standard uncertainty mulliplied by coverage faclor k= 2, providing 2 level of confidence of

approximately 95 %.
End / 1%'

F-CS-012 Rewision: 01 Date: 20-04-65
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st oo bainne | FOUDDENDN for industial Development National Food Instiute “hlah® NSCCTISLTIS 17028

minisry ot industry - Food industrial Laboratory Service Center CALIBRATION 0061

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
Operation No.: 2502226-001
Date of Receipt: 19 March 2025

Date of Calibration: 20 March 2025

Calibrated by  Mr.vothin Charoensuk Approved by % 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 capabllity 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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rationsl fasd ratge | EUNdstion for indusirial Development National Food Instifiure iyl NSC-TISI-TIS 17025
ministry of Industy . Food Industrial Laboratary Sernvice Center CALIBRATION D081
Calibration Report
Certificate No.: 2502226-001-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: XSR2050DU Resolution:  0.00001 g / 0.0001 g
Serial No.: C009071872 ID No.: UAEWAD.012/2563
Capacity: 82g/220g
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 I i i
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 M2404 1005 19 April 2025
Instrument Model Serial No, Calibrated By Certificate No. Due Date
Thermo-Hygro Meter 608-H1 NFLBTH 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.
li ion Results:
1. Repeatability of Reading:
Nominal Value ( g ) Standard Deviation of Reading {g)
40 0.0000052
B0 0,0000042
100 0.0000000
200 0.0000000

2. Off-Center Error:
A mass of 100

The balance reading obtained is glven in the table,

-

o was placed and moved to various position on pan.

1 2 3 L] 5 6 (Maximum Difference)
¢ g 3 e 3l 9 ¥)1L g YICo@ J31¢ g 3 G
100.0001 100.0001 100.0001 100.0001 100.0001 100.0002 0.0001
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Certificate No.:
Equipment:

Date of Calibration:

Foundation for iIndustrial Development National Food Insfiture
Food Industrial Laboratory Sernvice Certer
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Calibration Report

2502226-001-01
Electronic Balance
Model: XSR2050U
Serial No.: CO09071872
Capacity: 82g/220¢g

20 March 2025

Manufacturer:

Resolution:

METTLER TOLEDO
0.00001 g / 0.0001 g

ID No.: UAEWAOD.012/2563

i

J',.;

.

N
LTI

A

il

P

NSC-TISI-TIS 17025
CALIBRATION D0B1

Page 3 of 4

Calibration Results:

Calibration Range:

(Continued)
0-80 g

Calibration Adjustment: Internal Calibration

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

MNominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
( 9 ) (9 3 { 9 ) ( g ) (= g ) L3
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 0,0000054 2.00
0.01 0.010003 0.01000 0.00000 0.0000051 2.00
0.05 0.049396 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
3 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
B0 80.000067 80.00020 -0.00013 0.00011 2.00
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Certificate No.:

Foundation for industrial Development National Food Insfitute
Food Industrial Laboratory Semvice Certer

NSC-TISI-TIS 17025
CALIBRATION 0061

Calibration Report

2502226-001-01

Equipment: Electronic Balance Manufacturer: METTLER TOLEDOD
Model: XSR2050U Resolution:  0.00001 g/ 0.0001 g
Serial No.: C009071872 ID No.: UAEWAQ.012/2563
Capacity: B82g/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 ) =B (g ) (= g ) L3
90 90.00010 90.0002 -0.0001 0.00015 2.00
100 100.00008 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 000021 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 %.

PRI, - J—
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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.WAO.010/2565
Order No.: 2502226
Operation No.: 2502226-002
Date of Receipt: 19 March 2025

Date of Calibration: 20 March 2025

Calibrated by  Mr.vothin Charoensuk Approved by by 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 Thal 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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- X Foundation for Industial Development MNational F Imstitur
ol Ko inattute = oeE nsiuE NSC-TISI-TIS 17025
ministry ot Industy - Food Industrial Laboratory Service Center CALIBRATION 0081

Calibration Report

Certificate No.: 2502226-002-01

Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: XSR2050U Resolution:  0.00001 g/ 0.0001 g
Serial No.: C210685394 ID No.: UAE.WAQ.010/2565

Capacity: 82g/2204q

Date of Calibration: 20 March 2025 Page 2 of 4
Environment Condition: Ambient Temperature: 21.2 + 0.6 "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 1mg to 200g B505567572 TCS M2404100S 19 April 2025
Instrument Model Serial No, Calibrated By Certificate No. Due Date
Therma-Hyara Meter 608-H1 NFLBTH 01723 Quality Rebom 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 anly.
Calibration Resulis:

1. Repeatability of Reading:

Nominal Value ( g ) Standard Deviation of Reading £oa)
40 0.0000042
B0 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.

1 2 3 4 S ] (Maximum Difference)
(. ¢ 31 g 31¢ & )yIC g )JC g 3l¢ g ) o)

100.0001 | 100.0001 | 100.0001 | 100.0001 | 100.0001 | 100.0001 0.0000 - [ [
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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.WAD.010/2565
Capacity: 82g/220q
Date of Calibration: 20 March 2025 Page 3 of 4
Calibration Its: (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
( 9 e ) { g 3} { g )} (= g ) L3
Unlgad 0.000000 0.00000 0.00000 0.0000087 2.00
0.001 0.001003 0.00100 0.00000 0.0000050 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 TOLEDOD
Model: XSR2050U Resolution:  0.00001 g / 0.0001 g
Serial No.: C210685354 1D No.: UAE.WAO D10/2565
Capacity: 82g/2204g
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 ) O ( 9 } [ ), (* g } L3
S0 90.00010 90.0002 -0.0001 0.00015 2.00
100 100.00006 100.0001 0.0000 0.00016 2.00
110 110.00007 110.0002 -0.0001 0.00017 2.00
120 120.00009 120.0002 -0.0001 0.00018 2.00
130 130.00010 130.0002 -0.0001 (.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 %.

wereceee- End
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Calibration Certificate

Certificate No.: 2502228-003-01

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: Electronic Balance

Manufacturer: METTLER TOLEDO

Model: MS204TS/00

Serial No.: 252436235

ID No.: UAE.AIR.023/2566

Order No.: 2502228

Operation No.: 2502228-003

Date of Receipt: 19 March 2025

Date of Calibration: 19 March 2025

Calibrated by  Mr.Yothin Charoensuk Approved by dor 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 traceabllity to recognized national standards and to the
units of measurement realized at the corresponding national standards laboratory. This certificate may not be repreduced other
than in full except with the prior written approval of the National Food Institute.
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Calibration Report

Certificate No.: 2502228-003-01

Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: MS204T5/00 Resolution:  0.0001 g
Serial No.: C252436235 1D No.: UAE.AIR.023/2566

Capacity: 220 g

Date of Calibration: 19 March 2025 Page 2 of 3
Environment Condition: Ambient Temperature: 211 + 06 °C  Relative Humidity: 55 + 0.75 %
Place of Calibration: 206 Balance Room 2, 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 M24041005 19 April 2025
Instrument Model Serial No. Calibrated By Certificate No. Due Date
Thermo-Hygro Meter 608-H1 NFLBTH 017/23 Quality Reborn QR25-0542 10 February 2026

3. This certification is traceable to SI UNIT

4, This certificate was certified anly for the instrument we callbrated.

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

1. Repeatability of Reading:

Mominal Value ( g ) Standard Deviation of Reading ta)
100 0.000052
200 0.000079

2. Off-Center Error:
A mass of 200 g was placed and moved to various position on pan.
The balance reading obtained is given in the table.

® &
@ ©

1 2 3 4 5 6 (Maximum Difference)
{ 9 3¢ g9 )|t g 3¢ g y|C g y|f @) [ ]

99.9957 §99.9935 $9,9995 99.9397 99.9399 99.9993 0.0003 .
Hor N-hwt;l';‘l'—
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Calibration Report

Certificate No.: 2502228-003-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDOD
Model: MS204T5/00 Resolution: 0.0001 g
Serial No.: 252436235 ID No.: UAE.AIR.023/2566
Capacity: 220 g
Date of Calibration: 19 March 2025 Page 3 of 3
Calibration Results: (Continued)
Calibration Range: 0-200 g

Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:

Nominal Value Standard Value Average Reading Carrection Uncertainty Coverage Factor
2 | (g 3 ( a ) { g 3 (+ g } k
Unload 0.00000 0.0000 0.0000 0.000089 2.00

0.1 0.10001 0.1001 -0.0001 0.000089 2.00
1 1.00000 1.0000 0.0000 0.000085 2.00
3 3.00003 3.0000 0.0000 0.000091 2.00
5 5.00002 5.0000 0.0000 0.000090 2,00
10 10.00001 9.5999 0.0001 0.000092 2.00
20 20.00003 20.0000 0.0000 0.000096 2.00
50 50.00003 49,9998 0.0002 0.00012 2.00
70 70.00006 69.9998 0.0003 0.00013 2.00
100 100.00006 99,9998 0.0003 0.00016 2.00
150 150.00009 150.0000 0.0001 0.00021 2.00
200 200.00013 200.0000 0.0001 0.00029 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 %.

semsmen=e= End =--emeemn-
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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: IPP260
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-C5-009 Revision: 01 Date: 20-04-65
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Calibration Report

Certificate No.: 2502229-002-01
Equipment: CHAMBER (Incubator)
Model: 1PP260 Serial No.: V616.0066

Resolution: 0.1 ¢ 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 2 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 reguest.

2. Reference Standard Instrument :

Instrument Model Serial No./ID No. | Certificate No. Due Date Through
Digital Thermometer 34972A MY57003188 e e 8 June 2025 | NATIONAL FOOD
with sensor RTD CH#201-200/ 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 g  Minute At 25.0 and 36.0 °C
Fresh air Damper | - Open Position | -
X Close Fan| - .
= Not Available )
7. Result of Calibration : X Without adjustment D After adjustment
LAY M‘Zﬂ?—-f

F-C5-012 Revislon; 01 Date; 20-04-65 i
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Calibration Report
Certificate No.: 2502228-002-01
Equipment: CHAMBER (Incubator)
Model: IPP260 Serial No.; V616.0066
Resoluion: 0.1 °C  IDNo.:  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: ._ ) g
Calibration | Temperature Relative Line Voltage h N
Condition (°c) Humidity (%) {Voit) E r
MIN 213 58 2200 = o | o
MAX 22.0 60 225.0 {10 em "
Table1 : Reporting of Temperature qE TR
Calibration Measured Temperature (°C) @ Sensor No.
point {Sensor No.9 is REF) Uncertainty
("c) #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 3573 0.63
Table 2 : Reporting of Characterization Result
UuUC* Setting UUC* Reading (°C) Stability Uniformity Overall Variation
(°c) MIN MAX Average + (°C) (°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 %.

weenenen- End

F-CS-012 Revision: 01 Date: 20-04-65
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Certificate No.:
Client name:

Foundation far Industrial Oevelopment National Food Institute
mnistry of insusty  Food Industrial Laborarory Senice Center

L
’;4!’” hq".“\‘

NSC-TISI-TIS 17025
CALIBRATION 00B1

Calibration Certificate

2502229-006-01
UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.

Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Page 1of 3
Equipment: CHAMBER (Incubator)
Manufacturer: BINDER
Model: KB 400
Serial No.: 20200000015535
ID No.: UAE.MIC.018/2564
Order No.: 2502229
Operation No.: 2502229-006
Date of Receipt: 19 March 2025
Date of Calibration: 19 March 2025
Calibrated by Mr.Jerawut Prapawuttipong  Approved by / -
= Fontlis ¢ MEPheraphat Tuanjit) ( )

Manager, Division of Calibration Laboratory

Date of Issue: Responsible for the Technical Management Team

25 March 2025

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

This Certificate is issued in accordance with the conditions of accreditation granted by the Thal 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 ather than in full
except with the prior written approval of the National Food Institute.

F-C5-009 Revision: 01 Date: 20-04-65 L
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Calibration Report

Certificate No.: 2502229-006-01
Equipment: CHAMBER (Incubator)
Madel: KB 400 Serial No.: 20200000015535
Resolution: 0.1 ) 45 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 ) Vel

Condition of this results of Calibration:

1. 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 upan request.

2. Reference Standard Instrument :

Instrument Model Serial No./ID No. | Certificate No. Due Date Through
iqi 34972A MY49016851
Dlgltal_Thermometer TE 670477-01 4 May 2025 NATIONAL FOOD
with sensor RTD CH#201-303 / RTD#201-303 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 35.0 °C
Fresh air Damper £ Open Position | -
X Close Fan
= Not Available
7. Result of Calibration : m Without adjustment I:l After adjustment

F-C5-012 Rewision: 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 1D No.: UAE.MIC.018/2564
Manufacturer: BINDER
Date of Calibration: 19 March 2025 Page 3 of 3
Calibration point: 35.0 °C T i o]
Calibration result: ool -
&1 wE I
Calibration | Temperature Relative Line Voltage » 1o  waa P |
Condition (°c) Humidity (%) (Volt) & . e - | [mi
MIN 134 45 220.0 = | Lvﬁ iz [-*%5 !
r L ' "
MAX 18.1 55 225.0 | {2 A |
F ; T
Tablel : Reporting of Temperature = W= 16 mi
Calibration Measured Temperature (°C) @ Sensor No.
point (Sensor No.13 is REF) Uncertainty
(°c) #1 | #2| #3 | #a | #5 | #6 | #7 | #8 | #9 [#10|#11|#12| #13 * (°C)
35.0 34,0835.17| 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
uuc*
UUC* Reading (°C) Temperature Temperature
Setting Stability Uniformity Overall Variation
(°C) MIN MAX Average + (°C) (°Cc) (°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 %. "
el 11 1+ Bt 2
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Agilent
CrossLab

From Insight to Dutcome

Agilent CrossLab 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

ienaslueuau.



CrossLab

Agilent 7890 GC Preventive Maintenance Checklist
From Ingaght b Dacerin

Introduction

Customer Information

« Customers should provide all necessary operating supplies upon request of the engineer.
s Acustomer representaiive should be available to the engineer while performing the preventive
maintenance procedures.

« 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.

+ |f a system requires the use of exira 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 Custemer Web Links

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

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

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

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

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

» Vldeos about specific preparation requirements for your Instrument can be found by searching the
Agilent YouTube channel at hitps:/fwww youtube com/user/agilent.

« 78908 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
https://www.agilent.com/cs/library/usermanuals/Public/7890B_Operation.pdf

o Maintaining Your GC
https:/fvevew agilent com/cs/fbrary/usermanuals/public/G3430-
A0052%207850B_Maintainirgk20Guide.pc”

Revision: 2.07, Issued: September 15, 2021 )
Agile Document Number: DCO13618 b
DE numer: 44166 7597222202 Page _L of B
@ Agilent Technologies, Ine, 2027 o
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Agilent
CrossLab

Agilent 7890 GC Preventive Maintenance Checklist
Faam Ittt Qurcinte

Service Engineer's Responsibilities

»= Contact the custemer and ensure that all necessary supplies are available before the preventive
maintenance visit.

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

+ Complete empty fields with the relevant information.

+ Complete the relevant checkboxes in the checklist using either a "X or tick mark "™,

» Check “Section not applicable” check boxes 1o 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.

s 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 ihe customier to sign the Service Completion section including the custemer’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” Service notes, plan to implement the changes on this unit before doing any
gualification service.

+ Do not implement firmware updates, unless you get approval from the customer and are sure that
they are compatible with the instrurnent contro| software.

Revision: 2.01, Issuad: Septernber 15, 2027 )

Agile Docurment Number. D0013618 egbes .

DE number: 44166.7507222222 Page 2 of 8  —ino- Agileat
@ Agilent Technalogies, Inc. 2521 B
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Agilent 7300 GG Preventive Maintenance Checklist

System Information

Agilent
CrossLab

Froem oz ner Ourene

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

below,

Instrument System Name and ID T UAE.TOX.007

Instrument System Siteand |
Location ’7 Laboratory
O ) | List the Serial Numbers of each :
Liet System CDn_'l!}onent Froducit_Numbe.ts__. Component B
1. G3440A CN11021007
| 2. (G4b13A CNZ0030059
‘3. G4514A CN20020060
4
L
6.
7
8
9
-10.
Preparation
@ Discuss any specific issues with the customer befere starting.
A Review the instrument logbook for recorded problems and comments.
A Save instrument control settings before starting the procedure.
@ Perform a general inspection of the system for cleanliness.
JA Check for proper installation of parts, assemblies, sensors etc.
@ Check system for required installation of components, settings as defined by current Service Notes.
A 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.

Revision: 2.01, Issued: September 15, 2027
Agile Docurmnert Number: DCO13518

DE number: 44166 7597222222

® Agilent Technologies, Inc. 20271

Page
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CAgilentL b
Agilent 7890 GC Preventive Maintenance Checklist rossLa

From drmich) ta Ohacontt

Preventive Maintenance Procedure

Clean and inspect GC

Unplug power cord from the power source,

Open GC covers and vacuum/remaove 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 maotor sping freely and tums on with the oven door closed; off when the door is cpened.
Verify operation of all other fans - the infet and EPC cooling fans,

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

BREWEIE R

Inlet and detector consumable replacement

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

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

@ If the inlet system is used in Split 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.

& |f the GC includes a Flarme lonization Detector (FID), replace the jet. If the ignitor shows any buildup of
sample or carresion, replace the ignitor. Examine the FID collector and castle assemblias for
contamination — clean as necessary. :

Zero Sensors and Leak test

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

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

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

Revigion: 2.01, [ssuad: Septamber 15, 2021 )

Agile Document Number: DO013618 et .

DE numnber: 44166 7507222222 Page 4 of 8 35 Agilent
@ Agilent Technologies, Inc. 2021 B
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Agilant 7890 GC Preventive Maintenance Checklist rossLa

Frem Laseghit 1o hrbermae

ALS Maintenance

Section NOT applicable

Check all cabling and configuration seflings 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

BEBE®O

Restore Instrument

Restore the normal aperating 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 P detector signal output values.
Results should be similar or lower than the detector cutputs recorded prior to PM.

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

B WSy Ww

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, 2027 )

Agile Document Number: DROT3613 agbat” .

DE number: 44166 7507222222 Page 5 of _& i Agilent
@ Agilent Technolog es, Inc. 20271 N
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Agilen
CrossLab

Agilent 7890 GG Preventive Maintenance Checklist
Froen Irmigiv! <o Guwirone

Signature Page

Service Review

@ Attach available reports/printouts of all tests to this documentation.
Record the Freventive Maintenance service activity in the customer's records/logbook.

& Update/reset mstrument maintenance counters as appropriate.

A Affix the PM sticker to the system or instrument loghook based on the customer's request.

A Complete the Service Engineer Cornments section if there are additional comments.

@A Review with the customaer this service, parts replaced, and 1est results cbtained.

Q 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.

a Supply the customer with a copy of the Smart Alerts flyer.

0 Describe Smart Alerts 1o the customer.
Q Install Smart Alerts if requested.

7890 GC Test Results Table

Detector Signal Qutputs Before PM Service | After PM Service
Front detector cutput 3135 3135
Back detector output 245 19.3
AUX detector output nia nfa
Pressure decay test Expected test result | Actual testresuk -
Frontinlet pressure decay test Pass Pass
Rack inlet pressure decay test Pass nfa
Revision: 2.0, 1ssLed: Septernber 15, 2021 .
Agile Document Number: DO3618 i .
DE number: 44166.7597222222 Page _8 of & ~hi Agilent

@ Agilent Technclogies, Inc. 2021
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Agilent 7890 GC Preventive Maintenance Checklist

7890 Parts List Table

Agifent
CrossLab

From b 10 Duictimse

The following kits are recommended for capillary and purged packed inlets. If this is a general PM and the
customer has a preferred sei of consumables, you may use the customer's consumables.

Trrodueror |
R . - 7| model#where | Quantity
Part description . : | Part nimber - .. .| used - | consumed
SSL Capillary Inlet PM kit, Splitless 5188.6497 7890A/B 1
SSL Capillary Inlet PM kit, split 5188-6496 7890A/B -
SSL Caplllary Ulira Inert Inlet Gold Seal with 5190-6144 7890A/B }
Washer
SSL Capillary Ultra Inert Inlet Splitless Liner - 5190-2293 7390A/B )
Single taper with Glass Wool
SSL Capillary Ultra Inert Inlet Low Pressure Drop | 5190-2295 7880A/B
Split Liner - B
with Glass Woaol :
PP Inlet PM kit } 5188-6498 7890A/B -
Split vent trap PM kit, single cartridge (for MMI, | 5188-6495 7890A/B _
PTV & V1) :
MMI Cleaning Kit G3510-60820 7890A/B .
PTV Septumless Head Rebuild Kit 51829747 F8G0A/B }
PTV Septurmless Head Teflon Guide 51829748 7890A/B .
Ignitor (glow plug) assembly with O-ring 19231-60680 7890A/E 1
FID Collector Rebuild/Cleaning Kit G1531-67000 7890A/B .
Standard .017-nch FID Jet for capillary FID base | G1531-80560 7R00A/B _
High Temperature .018-Inch FID Jet for capillary | G1531-80620 7890A/B )
FID base
Standard .018-inch FID Jet for packed celumn 1871020119 78904A/B
with packed FID base -
Standard .011-inch FID Jet for capillary column 19244-80560 78904/B 1
with packed/adapiable FID base
i High Temperature .0718-inch FID Jet for capillary | 19244-8062) 7890A/B
column with packed/adaptable FID base -
. NPD Jet, universal fit, .011«ingh ID G1534-80580 T890A/B .
NPD Jet, universal fit, .011-inch ID Exiended G1534-805940 7B80A/B
tip )
SSL Capillary Ultra 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 )
*F|D Collecter Replacement Kit, if neaded 53153167007 7880A/B

Revision: 2.07, |ssued: Septerrber 15, 202°
Agile Document Number: 0013618

DE number. 44166.75972222272

Agilznt Technologies, Inc. 2021

Page 7_ of _8 1‘::3‘ Agilent
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Agilen
CrdssLab

Agilent 7890 GG Preventive Maintenance Checklist
Fram Ingigh oo Thlcome

Service Engineer Comments

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 inciude them in this box.

= The Equipment can operate as normally,

Service Completion

Service request nurmber __ 6007319635 Date service completed _ 18 Feb 2025

A "q e k P‘ Customer signature

Total number of pages in this document 8

Agilent signature

Revision; 2.01, Issued: Septerrber 15, 2021 )
Agile Docoment Number: DOJ13678 H .
DE number: 44166.7537222222 Page _8 of 8 i~ Agilent
@ Agilent Technologies, Inc. 2021 S
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UIHN uaIng 2000 10a ——— SAENGVITH 2000 CO., LTD.
66/701-702 Hil 5 FVOVTYOTMIA 13 DUUT BN N 66/701-702 Moo’ Soi Charansanitwong 13, Saibangwaek Road,
]

UVIINAD YT ITANTRE T ) AR 10160
inwil sz id e iens 0105543042531 dninavlig
Tns. (02)861-9446-0 nring. (02) 861-9463

Khiongkhwang, Phasicharoen, Bangkok 10160 Thailand
Tax ID : 0105543042531 Head office
Tel. (662) B61-0446-3 Fax. (G67) B61-0463

VITH
E-Mail : SV2000@saengvith2000.com SAENG - E-Mail : SV2000@saengvith2000.com
TELEDYNE TEKMAR
Preventative maintenance report Sheet 1 of 4
Instruments Data
Repair 1D, MN-601-01-68-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 wgaugu 41 ogyuin 103 vwun wizTuue ngamma 10260
Software
Operating system: Windows 10 Pro
Teklink version: 3.0.6333.26559 Firmware version: 1.12169
Software communication,_ USB Communication ; Pass __ Fail

Engineer: é:%"- Date: 0 ‘: 01!&

Approved By: Date: ¢

ienaslumuny
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UIHN HaIINg 2000 91nA
66701702 WY 5 YOUATYATINIIA 13 OUUT DN
AN I‘Hﬂlﬁl'?[ﬁ NI 10160
il sz idfidianiio s 0105543042531 duinaulng
Tns. (02) 861-9446-9 urlas (02) $61-9463

E-Mail | SV2000@saengvith2000.com

SAENGVITH 2000 CO., LTD.
66/701-7T02 Moo 5 Soi Charansanitwong 13, Saibangwaek Road,
Khiongktwang, Phasicharoen, Bangkok 10160 Thailand

Tax 1D : 0105543042531 Haead office

Tel. (662) 861-94456-9 Fax (662) B61-9463

E-Mail - SVZ000@saengvith2000.com

Preventative maintenance report

TELEDYNE TEKMAR

Sheet 2 of 4

Action Data

Action

Check

YES NO Comment

Electrical (100V/115V or 220V.240V 10

' 2198 Y

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 (3.4-6.9 bar)

: 80 psi

DI reservoir pressure (12 psi

System pressure (30-40 psi) carrier gas

Carrier gas flow rate 200 comin +-10s

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

Tagisess ﬁd}

Date 0t 2, <

Approved By:

Date:

ienaslumuny
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UTHN Ha3ang 2000 1nA —————
H6/T01-702 WY 5 OOV QANINTIA 13 DULE I
IIAABINI INAN TR NN 10160
wilssidiRen1Howms 0105543042531 dninaiulig
Tna. (02) 36194469 nvinek. (02) 861-9463

E-Mail : SV2000@saengvith2000.com

SAENG 55

SAENGVITH 2000 CO., LTD.

66/701-702Moo5 Soi Charansanitwong 13, Saibangwask Road,
Kniongkhwang, Phasicharoen, Bangkok 10160 Thailand

Tax ID : 0105543042531 Head office
Tel (662) 861-0446-9 Fax (B62) 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. DrainRinse

Furnace set point

Acid pump

Sample needle

LSS Boat injection

LSS Fan/Valve

Detector offset

Engineer :

Approved By ;

pate: %, *%, *S

Date :

I /
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U3HN Hadang 2000 91nA
66701-702 WY S WOORTQEOTINIIA 13 AUME IO
I HARDIY I ITRNTNRTY NTUNNT 10160
iz awifiion o 0105543042531 dninaulug
Tna. (02) %61-9446-9 TN, (02) 8619463

il

SAENGVITH 2000 CO., LTD.

66/701-702 MooS Soi Charansanitwong 13, Satbangwaek Road,
Khilongkhwang, Phasicharoen, Bangkok 10160 Thailand

Tax ID : 0105543042531 Head office

Tel. (662) B61-9446-9 Fax. (662) 861-8463

E-Mail : SV2000@saangvith2000.com

TELEDYNE TEKMAR
Preventative maintenance report Sheet 4 of 4
Action Data
Note :

ANz IA IC Sparge, Mist trap

1ilaery Scrubber (Tin/Copper)

ATIVABUN TN MU Heater (All), Valve (All), Conveyor, Acid pump

A5319A01 Fitting & Connecting

Pressure & Flow ‘I]ﬂﬁ

wsasannsamauldannlng

a1sties lvadses Scrubber (Tin/Copper), Pyrex wool, Perm dryer, Sample filter,

Ferrule 1/8 88, 3-way Valve, Sample loop 0.5 ml, Condensate trap, Combustion tube

Catalyst, Septum 1/8 ung 1/16

Engineer:

o=

[
Date: ‘%x 2;_35-

Approved By:

Date: ;.
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analytikjena

Maintenance Protocol

Atomic Fluorescence Spectrometer

¢ mercur DUO/
mercur DUO plus

ienaslumuny
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Serial-No.:

Date:

Maintenance with following Operational Qualification (0Q)

analytikjena

An Endeesy s Mauver Company

K170A0153 Customer-No.: C04-006

3 February 2025  Carried out by: Mr. Srichai Fak-On

(requires a separate OQ protocol)

| Company

usEn gluha usuundss uaue WulilisSinaudaunaun 0

User

Department

vaalfiien1s (Mercur Analysis)

Street

Zip Code, City

| 3 naaaNdY 41 E'IN‘NE!?.‘!N?JT! W29LN9N LA Ty

NFUNWNYIUAT 10260

Country

Usznedlng

Phone

Fax

E-mail

o A luAIUAN




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

measurement with 30 ng/l

Maintenance works Autosampler

lubricate the dosing-winding (Teflon-grease-spray)
clean the dosing cylinder, if necessary exchange it

Serial No.:

analytikjen

An Endress »Mauset Coar

N/A

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

check the dosing hose for buckling, if necessary exchange it

(e

NANNNNNNSNANNNNN

DIDDDDDODDOODODO
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analytikjena

An Endress s Hawnae Compary

Device parameter E:E;nal :::::I |
visual check general tightness inside the Mercur ' o.k.: E ) anééd: L] L
visual check Goldtraps io.k.: V| changed: L]
visual check spectrometer -
Fluorescence cell lok: A |changed: |
Absorption cell, incl. window lok: & |changed: [J
lens ‘ok: & |changed: [
Swivel drive (SEV) . changed: L
check pump hoses ok: changed: O
check hoses and hose connectors ok: K |changed: [
check and clean reactor ok.: changed: O
check drying hose output Gas-liquid-seperator ok: K | changed: O
check bubble-sensor ok 7 notok: L[]
Check gasflow : |
- A;gon_pressure valve 4 | | _1.2 —;..S_Dar 1.5 bar
Valve 1 | onmenier. | ot7anUmi |
Valve 2 0_223“*":': o | 0816 NUmin |
Valve 3 " oss;“:th?r:qm 0.068 NL/min
S - Valved orogn o | 0.162 Numin
Check liquidflow |
| Acid 2-omimin | 25 mumin
Red.-agent i'f";:’;m'” 2.5 ml/min
Sample 11?;11:?” 10 mli/min
' Adventitious light - values (V) from file
100 0 0
. 200 o0 0
h 300 e | o
350 0 0
- - tﬁ 0 0
S 450 | 2 1
B N 500 4 4
I 550 10 | 9
- 575 14 T 13
600 19 18




analytikjena

An [ndrimas Mauser Comparry

Device parameter nominal actual
i SRSl Ee R A LS
Analytical parameters Fluorescence cell |
Conditions.: max.conc.: 10pg/L  PMT-voltage: P .o S
Blank-solution _ Int ....0.0003
. ’ Int>0.0015 | Int....0.0028.
without enrichment / FBR 30 ng/L RSD < 3 % RSD 1.24 o,
Conditions.: max.conc.: 1.7ug/L PMT-voltage: ....444....V f
Blank-solution | Int.....0:0013,
: : /Int>0.008 |Int,....0:0137
with enrichment / FBR 30 ng/L | RSD < 3 % RSD.1.72 9,
Fok.- factor ( Intz / Int; ) |>3.5 4.89
Analytical parameters Absorption cell
Blank-solution Ext....0.0005
; ; Ext. > 0.0012 |Ext...0:0032
without enrichment / FBR 100 ng/L RSD <5 % RSD.2.91 9,
Comments
»QE RIRLY
1
/éc!/’e/ 3

Signature Technician

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

Signature Customer

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

Malntenance Protocol mepcue DUO! mercue DUO plus | update 27.06.2016 Verston 2.1 Ko

Analytlk Jena AG | Konrad-Zuse-Sie, 1| 07745 Jena: Germany

naslumuau




Service Report

analytikjena

An Endress+Hauser Company

35 Moo 5. 345 Road, Khiong Khoi, Pak Kret,
Monthaburi. 11120 Thailand.

Phone: +66{2) 1062970-72

Fax:  +B56[(2) 1062973

www . analytik-jgna.com

Customer's address :

l Customer’'s Ref. No.

v5un oluiiie usuuiAdd uoua WuSdinSmaudaunu sna

3 wasgange 41 auuanin umeuen wans: low

nsnEvIues 10260

@ﬁalyrik lena Instruments (Thailand) Ltd.

[] Anaiytik Jena Far East (Thailand) Ltd.

E-mail : | Phone : I Fax :

Job Ne, 2502070RB User: mmunsing | Service Engineer : g59n Wndauy Date : 3/2/2025 | Page : {1/
Instrument model : Mercury | Serial No. K170A0153 Software Version No. 4.7.10

O Repair (RE) E/Mainlenance (PM) O Installation (IN) [ Warranty [0 Application (AP} [ Site Prep.(8P) O Visit{VI)

Fault / Claim :

Preventive maintenance Contract Year 2025 (PM 6/6)

OO0 Q0 Error Code

Action taken :  Maintenance work basic unit x
¢ Check device parameters # mianfpﬁjgmpmm ( o oarsg-o000y)
* Check gas flows Aoy - Witkad Eorvichpont
* Check liquid flow PP
¢ (Check adventitious light-values '
Device parameter test # AL Ar=—— (o.amb - 0.019)
e  Analytical parameter fluorescence cell AR rv:-:ld Borvichpaant?
* Analytical parameter abhstraction cell
=X o
Action Pending / Recommendation : f%mvﬁf /ﬁ?ﬂ.
O Spare Part Mnstrument Configuration :
Item Mo, Nama Quantity Unit Price
L 4o7 - |70 240 Gos - liayiol separitor 1
2. o1 58O Sl _clowp \
3. av PR 3 ooy (2T Foor) /
4. HOET. 70, 050 Gvple  julel hle !
5. 407 . 190, @57 ?e-‘aivnd mm']w-urﬂ., 25 Om !
b. 407. 0. 087 %451}:1 Wi ol |
7. 407. pe. @82 Tloke dibjug for ocil o vediols pget 2.
8.

Herewith the undersigned confirm the time devoted,
the work performed, the perfect function of the device,
and the receipt/delivery of the specified spare parts,
“Traveled hours and kilomelers can only be entered
after the return of the service engineer.

Date | Signature of Customer

'-gm"?imﬂ

Date / Signature of 3

s

ervice Engineer

QA

Work completed?

& Yes
O Ne

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

ienaslumuny




Mercur

Report file:
Program version:

Operator:

Laboratory:
Code;

Remarks:

Method parameters

Method
Created on

Program

Parameters Mercur Technigue: Hg absorption

Line

Lamp type
Integr. mede
PMT

AZ time
Celay

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

QC paramaters

QC type

QC check samp. 1
Cone.

Error limif

Rep. measurement
QC std.1 no.

QC std.1 {imit

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

3/02/2025 13:44 Page 113
CAWINAASITTMPA2028\resuWOVPro_G39
4.7.9.0 Printed on; 3/02/2025 13:44
Recording started on 30212025  13:32 GMT+7.0
Hg
Without enrichment / FBR 100 ng/L PM_12.02.2024
12/02/2024 Time 11:54
253.7 nm
Hg-LP
Peak height Integr. time 405
236 ;
Ss Peak smoothing 12/5
Os
wifo enrich, | System cleaning Acid
off Wash time acid 155
4 Soaking time 20s
8s Gas foad time 10 NL/h
12 s
1558
40s
Conc. ¢check
QC check samp. 2 -—
Conc. -
Error limit -—
off Reaction flag + continue
1{100.00 ng/L) QC std.2 no, 1{100.00 ng/L)
+ 50.00% QC std.2 limit + 0.00%
flag + continue
0.0100+ 0.0100 Reaction flag + continue
off
Reaction off
QC Recal.factor off

Mercur

lenaslumIuA



3/02/2025 13:44 Page 213
Calibration settings
Calib. meth Standard catib. Calibr. unit ngil
No. standards 1 Conversion fac. 1000000
Type of standards Standard prep. Premixed
| Blank corract.
Recalib, std. no,
Cutput unit o/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 outliar test
Sample statlstics _
Stat. mode Mean Meas. cycles | 2
Confid. level 95.4 % Blind cycles 1
Grubbs stat, -
Calibration standards
State Conc./ o
No  MName Pos ngiL Abs S0 R5SD%
1 Cal-Zero {—) #H0.00 H: 0.000544 0.000115 21.26
A:0.005800 0.004748 81.87
2 Cal-5td1 {—) ## 10000 H:0.003251% 0.000094 2921
A (.042341 0.003312 7.824
Calibration function 1 3/02/2025 13:43 Calibration (Peak height)
Abs=k1+k2*cong
k1=0.000544 k2=0.000027 Recal. factor: -
Slope 0.00003 Abs/{ng/L) R2-adjusted 1.0000
5c0 1.00000 ng/L Charact, cong. 161.087 (ng/L)1%l
Lower limit 0 ng/L Upper limit 11C. ng/L
Deteciion limit Deter. limit -

Mercur

lenaslumIuA

Hg



30272025 13:44 Page 3/3

H$ L~
0.003 | 253.7 nm /1
Peak height

0.002 /

=
‘0
=
g
E /
0.001
%/
0.000

0 25 50 75 100
Cane. [ng/L ]

Meaasurements and events (sorted by time)

Hg Without enrichment / FBR 100 ng/L PM_12-02-2024 322025 1332
ID Cone. Abs BG sD RSD%  Int. type Time
Cal-Zero 0.000564 PlicH 13:35
0.000420 1336
0.000649 13:37
ong/L 0.000544 0.00011577 2126 13:37
Cal-Std1 (.003268 PkH 13:40
0.003336 13:41
0.003143 13:43
100.ng/L 0.003251 0.000094975 2.921 1343
Calibration Calibration function: 01 13:43
Peak plofs Hg
CabkZerno 32120251335 Cal-Sid1 22025 13:40
0.002 0.002 /
8 4
< < N
0.000, " .| 0.000/ S
0 20 40 0 20 40
Time [s) Time [3]

lenaslumIuA



Mercur

Repart file:
Praogram version:

QOperator:

Laboratory:
Code:

Remarks:

Method parameters

Methcd
Created on

Program

3f02/2025 1737 Page 1/4

CAWINnAAS\TMPL2025 resulttWOVPro_040
4790 Printed on: 310212025 17:37
Recording started on 30212026 1726 GMT+7.0

Hg
Without Enrichment / FBR / 30 pg/L_PM_3-02-2025
310272025 Time 10033

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 time
Purge time2

253.7 nm
Hg-LP
FPeak haight Integr. time 35s
451V
25 Peak smoathing 1215
Os
w/fo enrich, System cleaning Off
on Wash time acid 10s
3 Soaking time 20s
125 Gas load time 10 NL/h
12s
5s
0s
30s
155 Gas wash time2 10 NL/h

lenaslumIuA



3/02/12025 17:37 FPage 244
QC parameters
QC type Canc. check
QC check samp. 1 - QC check samp. 2 ---
Conc, Cone.
Error limit — Error limit -
Rep. measuremeant off Reaction flag + confinue
QC std.1 no. 1{30.000 ng/L) QC std.2 no. 3(0.100 ng/L)
QC std.1 iirnit 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 HgiL 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 Zera
Weighted cal. off Grubbs stat. off
Check of cal. curve no outlier tast
Sample statistics
Stat. mode Maan Meas. cycles 3
Confid. level 954 % Blind cycles 1
Grubbs stat, off
Calibration standards
No Name State Pos Ci‘;‘;ﬂ Ints sD RSD/%
1 CalZero ) # 0.000 H:0.000272  0.000004 1.830
A 0.005683 0.000207 3.645
2  Cal5td {-) #  30.000 H: 0.002794 0.000034 1.243
A 0.03861 0.000754 1.953
1
o lenanslunIuAy

Hg



302{2025 1737 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
sc( 1.00000 ng/L
Lower limit 0 ng/L Upper limit 33.0ng/L
Detection limit -— Deter. limit -—-
0.0030 L, /
1
0.0025 |258:7 nm ) e
[Peak height
0.0020
2 0.0015
i3]
IS
0.0010
L~
0.0005
z~
0.0000

0 5 0 15 20 25 30 235
Conc. [ng/L ]

Measurements and events (sorted by time)

Hg Without Errichment / FBR / 30 pgfL_PM_3-02-2025 30202025 17:28
1D Cone. Ints BG sD REDI%  Int. type Time
Cal-Zero 0.000276 FkH 17.28
0.000266 17:28

0.000273 17-30

Ong/L 0.000272 0.000004282 1.830 17-30

Cal-5td1 0.002754 PkH 1733
0.002812 1734

0.002816 17:35

30.00ng/L 0.0027584 0.000034720 1.243 17:35

Calibration Calibration function: 01 17:36

lenaslumIuA
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Peak plots Hg
Cal-Zgra 340212025 17:28 Cal-St1 30272025 17.33

0.002
® 2
= 5

0.000_——

0 20
Time [s]
1
lenanslunIuAy

Mercur



Mercur

Report file:
Program version:

QOperator:
Laboratory:
Code:

Remarks:

Method parameters
Method

Created on

Program

Parameters Mercur Technique: Hyg fluorescence

Line

Lamp type
Integr. mode
PMT

AZ time
Delay

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

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

3/02/2025 17:59 Page 1/4
CAWINnAASITMPA2025 resultWYOWPro_041
4.7.9.0 Printed on: 3/02/2025 1759
Recording started on 3/02/2025 1746 GMT+7.0
Hg
With Enrichment / FBR / 30 pg/L_PM_3-02-2025
3/02/2025 Time 1245
253.7 nm
Hg-LP |
Peak height Integr. time 20s
444
5s | Peak smoothing 12/5
s ' :
Enr. w/o reload. System cleaning Off
on Wash time acid 10s
3 Soaking time 20s
10s Gas Igad time 5 NL/h
10s
5s
Os
20s
15 % Gas wash time2 5 NL/h
10s Gas wash time3 10 NL/h
20 s Cool. time coll.1 25s
1
lenanslunIuAy



3/02/2025 1759 Page 2/4

GC parameters

QC type Conc. check

QC check samp. 1 - QC check samp. 2

Cone. - Cone. ---

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 + 50.00%

QC =td. act, flag + continue

Expect. blank abs. Q.0100£ 0.0100 Reaction flag + continue

QC precision off

Reaction off
QC Recal factor Off

Calibration settings

Calib. meth | Standard calib, Calibr. unit Lo/l

No. standards : 1 Conversicn fac. 1000

Type of standards . Standard prep. Premixed

Blank correct. -

Recalib, std. no. -
Output unit ug/L Conversicn fac. 1000
Calib, stat. Mean Meas. cycles 3

Blind cycles 1

Stock sl 1 - Stock sol, 2 —

Stock sol. 3 - Stock sol. 4 -

Type of cal. curve linear Intercept Zera

Weighted cal. off Grubbs stat. off

Check of cal. curve no outlier test

Sample statistics _

Stat. mods i off Meas. cycles 1

Confid. level 95.4 % Blind cycles 1

Grubbs stat. -

Calibration standards Hg
No Name State Pos C‘I’;;:;E Ints SD RSD/%
1 Cal-Zero -} # 0.000 H: 0.001392 0.000048 3.475

A 0006235 0.000289 4635
2  CalkStd1 {-=) ##  30.000 H:0.01371 0.000237 1.729
A 0.05663 0.001010  1.784
1
- lenanslunIuAy



3/02/2025 17:58 Page 34
GCalibration function 1 © 3/02/2025 17:59 Calibration (Peak height)
Inte=k1+k2*conc
k1=0.001392 kK2=0.000411 Recal. factor:
Slope 0.00041 Ints/(pg/L) R2-adjusted 1.0000
scl 1.00000 ug/l
Lower limit 0 g/l Upper limit 33.0 pg/L
Detection limit - Deter. limit vun
0.0150 |
Hg /
0.0125 253.7 nm /lZ
[Peak heignt
0.0100
=
@ 0.0075
]
£
0.0050
0.0025
g
0.0000
i} 5 10 15 20 25 30 35
Conc. [ugfL |
Measurements and events (sorted by time}
Hg With Enrichment f FBR 7 30 pgiL PM_3-02-2025 31022025 1746
[n] Conc. Ints BG sD RSD/%  Int. type Time
Cal-Zera 0.001438 PkH 17:50
0.0013%7 17:51
0.001342 17:53
Opgil 0.001382 0.000048370 3.475 17:53
Cal-Std1 001348 PkH 17.56
0.0136% 17:57
0.01395 17508
30.00pg/L 0.01371 0.0002370 1.72¢ 17.59
Calibration Calibration function; 01 17:59

Mercur
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Peak plots

Ints

Cal-Zero  302:2025 1750

0.01

0.00 ——

0 10
Time [3]

20

Ints

C&!I-Stcﬁ HO2(2025 17.56

3/02/2025 17:58

0.01

Iy
i

Y

!
",
AN
0.00

0

10
Time [5]

Mercur

20

Page 444

Hg
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CrossLab

From Insight 1o Outcoma

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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CrossLab

From Insight o Ouicome

Instrument Preventive Maintenance Checklist

Important Customer Web Links

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

o 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.

» Auseful 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

¢ 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.
e Complete empty fields with the relevant information.
« 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.
s Complete the Service Review section together with the customer.

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

s 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
.
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From Insight 1o Outcome

Instrument Preventive Maintenance Checklist
'nstrument Maintenance

System Information

U 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

Location Uwited ﬁm\ﬁ{»)‘i ane Enta'me.e,im?‘\ Consu ot

List the Serial Numbers of each

“ Llﬂ System Component Product Numbers  Component

L% G e432 § L ™Y 43160001

Preparation, Safe operation and Initial performance checks

Revision: 10.00, Issued: November 2021
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CAgiIent L b
rOSS a Instrument Preventive Maintenance Checklist

Fram Insight 1o Outcome:

[ 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.

Ei Discuss any specific issues with the customer before starting.

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

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

@ performa general inspection of the system for cleanliness.

Ef 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,

|j Use SVD to perform a Full Wavelength Scan for Cu HCL - "As found test_1"
E’f Perform a Basic Cu ABS test - "As found test_2"

Eff 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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CrossLab

Froan Inssght 10 Dutooema

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
EEI Confirm power supply voltages using the SVD Power Supply diagnostic.
El For Dual Beam instruments - Confirm RBC frequency using the SVD RBC frequency

diagnostic.
Mechanical components

é 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:

“ Monochromator drive
@ Slit drive

d Lamp selector

O ABA

Optics components

F_‘f 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.

) Use SVD and perform Grating Squareness Diagnostic.

@ Use sVD and perfarm Zero Order Offset/Mono Correction.

ﬁ Use SVD and perform Wavelength Repeatability.

d 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.

ﬁ 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, Issusd: November 2021
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Feam Insight 10 Ootcome:

Sample Introduction and Atomization

l?.f 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.

Ef Check the uniformity of the slot width.

ﬁ Clean the burner if required,

Ef 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.
ﬁ Check that the pressure relief bung releases readily.

ﬂ 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.

d 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 liguid level in the waste vessel

m/ Check and clean the igniter electrode

Gas handlin '

Ef Pressure test for leaks
E( Leak test gasbox internal components and connections

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

ical performance for Flame systems

@ ignite a flame.

A 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 "

dRun 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,

Rewvision: 10.00, Issued: Novernber 2021
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From Insight to Duscoma

Instrument Preventive Maintenance Checklist

FURNACE SYSTEM section

ﬁ Section not applicable

Electronic components

O Review and confirm instrument configuration data in SVD

O Confirm power supply voltages using the SVD Power Supply diagnostic.
Mechanical components

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

O Monochromator drive
O Slit drive
O Lamp selector

Optics components

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

U Use SVD and perform Slit Calibration.

U Use SVD and perform Grating Squareness Diagnostic.

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

U Use SVD and perform Wavelength Repeatability.

U 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
1o age.

Gas handling, water system and workhead component checks

Ll Inspect the GTA workhead gas hoses and connections for leaks.

Ul Pressure test for gas leaks

L 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).

(] Inspect the GTA workhead water hoses and connections for leaks.

L Check all graphite components and replace if necessary.
Revision: 10.00, Issued: November 2021
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From Ingight 19 Ouitome

Instrument Preventive Maintenance Checklist

O Tube
O Electrodes
O Shroud
O 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.

L Run the sensitivity test for a 25 ppb copper sample and record the results in the results
table,

PSD ssory 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.

Change PSD rinse bottle o-ring.

Check and clean the rinse vessel.

DO B D0EBE

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 pump system (SIPS) accessory

ﬁ Section NOT Applicable

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

[ 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 Ooo0o

Check clips securing the diluents holder and replace if necessary.

Q1 Disconnect, clean T-piece, and reassemble the tubing using the following steps.

Revision: 10,00, Issued: November 2021
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From [nsight 10 Ouicome

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.

O OO0 00O

Reassemble.

Sample preparation system (SPS 4) accessory

lj 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.
Q1 Cleaning the spill tray, rack location mat, end frames and chassis accessories with a damp
soft cloth and diluted mild detergent.

U 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..

L 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) accessory

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 OB

Check the lubrication pad for single x-axis shaft. If pad is dry or customer has cbserved any
vibration or erratic movements of the x-axis carriage, add 1 mL of Dow Corning 200 ® Fluid,
200 CS into the well,

L

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: Novermmber 2021
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From |ngight 1o Duicome:

Instrument Preventive Maintenance Checklist

Vapor generation acc VGA
W Section NOT Appiicable
U Inspect VGA gas supply hose.
Q Inspect/replace VGA pump tubing.
O Check low gas pressure interlock setting— adjust if required.
L Check precision orifice gas flow setting — adjust if required.
O Check gas regulator pressure to 46 psi (325 kPa) — adjust if required,
O 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.

UltrAA lamp accessory (external)

¥i| Section NOT Applicable
Q 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

O 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: Novermnber 2021
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From Insight 1o Duicoma
Signature Page

Service Review

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

Instrument Preventive Maintenance Checklist

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

Ei Update/reset instrument maintenance counters as appropriate.

E‘ 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.

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

d 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.

Test Results

a3 lupUAN

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 /acetyleng, mixing paddle removed Abs value > 0.5 0.5594%
Air facetylene, mixing paddie installed, 10 replicates %RSD <1.0 0.3 /
Deuteriurm furnace optics PMT Gain test
For copper at 324.8 nm, 4 mA, 0.5 nm slit width <0h% =
Deuterium furnace performance test with 25 ppb copper sample (324.8 nm)
Precision %RSD = 4.0% s
Abs value =015 o
Zeeman furnace analytical performance: 25 ppb copper sample (327.4 nm)
Precision %RSD <4.0% -
Abs value =010 —
MSR% =70 % -
Revision: 10.00, Issued: November 2021
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Feam Ingight 1o Qutcome

Instrument Preventive Maintenance Checklist

AA consumable and parts list table

SRS, e Product/Model # PM supplied or | _ AN
Part Description Part Number whereused Consumable Instrument-Type
Test Solution = Cu 5ppm ;

sollition 66100301700 50 55140 240 280 PM supplied BN
Test Solution - Blank solution 5190-7001 50 55 140 240 280 P\ supplied Common
Copper, 1000 ug/ml, 100ml| 5190-8279 50 55 140 240 280 * Common
Kit, Mk 7 O-fings, aqueous, 9910093400 | 50 55 140 240 280 PM supplied

complete set Flame
Organic Kit 9910093500 50 55140 240 280 P supplied Flame
Wire Nebulizer Cleaning 9910024700 50 55 140 240 280 consumable Flame
Tubing-Capillary Std Nebs 9510024800 50 55140 240 280 consumable Flame
Capillary Tube Hivac Neb (3)

foraniss only) 9910044000 50 55140 240 280 consumable Elame
Glass impact beads (5/pk) 9910025700 50 55 140 240 280 consumable Flame
Teflon impact beads (5/pk): S

(organics only) 9910053300 50 55 140 240 280 consumable 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) Commaon
Window UV silica - = ;

rectangular (left side) 20710082500 50 55 140 240 280 PM supplied o —
Pad adhesive window (round) | 4910012700 50 55 140 240 280 PM supplied Commeon
Pad adhesive window : :

(rectangular) 49710012800 50 55 140 240 280 PM supplied T —
Electrade kit (1 pr) (D2) 6310003400 GTA120 PM supplied Furnace
Shroud (D2) 6310003100 GTAT20 PM supplied Furnace
Zeeman electrode kit (1 pr) 6310003500 GTA120 PM supplied Furnace
Zeeman shroud 6310003600 GTAT20 PM supplied Furmnace
O-ring PSD ringe 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

.
@ Agilent Technologies, Inc. 2021 '.;.' -
3% Agilent
%5 Agilen
4 %

ienaslumuny



Agilent
CrossLab

Service Engineer Comments (optional)

Instrument Preventive Maintenance Checklist

da

Fthare are any specific points you wish 1o note as part ¢

Service Completion
6003949143

Service request number

Agllent signature

Eamﬁ\w"-“ Q.

Total number of pages in this document 12

Revision: 10.00, Issued: November 2021
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SVD Results Report

)
1S

VARIAN

Beport ip2
Cusfomer: UAE

Diaghigstic Start Time:1/30720259,14.20/8% 0

Address: Sof Udomsuk 41, Sukhumyit R,

Service Engineer: Kanyakorn S,
Confact Dofails: 02637636341

iaghastgEnd Tiive: 130202558

..... AT}

Bangiok
: ?’\?ﬂ."‘w L .“"‘1}1. .; \‘.;:.-;-\w ‘-w__'_-_-'_'l'_‘}b',".;'h_“_?-. —.v.__ =
m*’i’ﬂ SELTTUIRET R TEE
Configuration:
Sorial Number: #Y13160001 Turret Type: Aulomalic
Instrument Model: Varian AAT40/240/28¢0  Number Of Lamps: 4
Flame Instromant: T Mono Type: Aulomatic
Furnzoe Instrunent Toe Gast;ox Type: 'Y' Gas Box
<eoman Present: False Auto Burner Adjuster: False
Irternal Zoeman: Faa Mains Freguency: 50
Internal Uie A8 Fates [Mrware Version: 2.1
Crotics Toenns Dagnle Bean Phaotomultiplier Type: Normal{800nm)
o2ual o Fllod Y SV Verslon: 45
Bo: 2ok Version: 1.0%
EEPROM :.:i:
Instrinveni Run [ AN 52 iiusi Hours: 53386 500
; - D2 lnsiall Date: 1/1/1970
Fona Correction: Y70 - .
D2 Triginal Intensity: 1.000
came Hours: B241.834 22 Last intensity: 475,000
Report Gerersted Al DERFNIZE GaviEE AN 1 5V Resulls Raporf
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Frequency:

Averaging Perjod: 30.0

Oatapoint Count: 20

Urnaer Limit:

RN

Avarage Freguency:
an.en

Lowar Limit:

45,00

50.00

5000

Result:

l{ighest Measured Frequency:

Lowest Measured Frequency:

" Passed

Power Su,.. -

Avreraging Period: 30.0

Dtapoint Count: 20

Lower Limit 7.7 fetual (V)

Upgor Limit (V)

Result:

12.00V =il 10.86 1212 13.20
12,00V ol -1300 -11,90 -10.80
500V ARG 4.57 5.04 5.50
MLy - 2o 220,00 e 100
Repori Ceneraled AL WNVIZRE T37.75 Akl 2 SvD Results Repont
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Lamp 1: Uncoded Lamp/tlol Cornnetod Lamp 5: Not Supporled
Lamp 2: 87 - Siver/Catmiun/Les “Ting{LIEAA)Y TAa/C Lamp B:1hot Supported
Lamp 3: 14 - Coppoer (Cu) Lamp 7: Mot Supported
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Sequential by time report

173002025 10:53 AM
Page 1 of 1

SpecirAA

Analyst

Data Started
Worksheet
Comment
Methods
Compuler name
Serial Mumber;

1302025 10,33 AR GIVT. 103372025 333 AN
Sensitnity Tezt 01

Cu
QEZHTDA-RIUIFRS
WY 13160001

Mnthod: Cu{Fame)

Sarmple if Carc mgiL RSN Mean Abs
CAL Zi10) 0.0AG e o0z
Headings
03002 0.0073% 0.00a1 113002025 10:51:46 AM
STANDARDA R 0.1 0.5571
Readngs
0.nA7 0.55573 £.as7 JE0I2025 10:52:22 AN
Ahs Linear Qeirin - Cat, ot 1
.56 | " ;
_J :
0.4 i
020
0.00_ |
g . .
qeO0 2000 4.000 550
Cu il
Curve Fi = linegar Trigin
Charactensts Cane = D020 i
r = 1.0300
Calculaied Canc = 003 &)
Residua's = 0007 G0
A =0.11141: C
5 ppri G - 0 1 555
T ERO5 C.5815 1/20/20Z25 10:52:54 AM

lenaslumIuA



Sequential by time report 13012026 10:48 AM SpectrAA
Page 1 of 1
Analyst
Date Starteda 1430/2C25 10033 AMY GMT /3002025 332 A
Worksheet Fracision Test
Comment
Methods Cu
Compuier name  CESKTOR-RSUFRS
Serfal Number; A1 2180001
Mrthod: Cir {Flame)
Sample 1 Cance mg/'l WRED  Mean Abs
CAL 2::0 3000 £1.1 -C.a002
rizadings
-0.0363 -0LACnG ~0.0081 1AH2025 10.46:52 AM
STANDAR 1 Loed 22 0.E052
Readings
L.00Gs 0.6077 T 13062025 10:47:24 AM
fhs i - Gzl 8ot _
0B e ]
1 |
Lan” |
i
o
ooa !~ |
R e — | |
00 2000 4,000 5.500
Cor L
Curve [ = Lirear Drigin
Charastariglic Cops = DU eyl
r = 10000
Caku.ated Cong = -000F =m0
Residuas = 002 0]
Aks=2208x 2
5 ppm Cu o 5 S 357
i <
0.&oe (R L £.aCa7 1.6047 €.5042 0.6074
DEQns SATE 060541 02079 1/30/2025 10:48:32 AN

lenanslunIuAy
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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

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

uusinas nafinasdedaiudniisod | avlua wisfwas Ammonia 37u9u 2 578015 (9220, 3026) , axlua
W15130ma5 Phenol waz Cyanide 37u2u 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:

{purmharg -

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

' P
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Technology

%= 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 krk
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 O Pass LI 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 I N/A Pass [ Fail 0 N/A
Warning and Error Checked
Item Event Before After
13 Error list E None None
O 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

Check with Standard

= DKSH

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

Summary of checked

& The instrument can work normally and efficiently. (ta3avfiasasnunsavinouladunduazfidsednanin)

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

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

*  Pump tube uag Air tube BBLRANFNN latdAauazlnaisnuauaInussaznisizdu

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

*** a'luia 5454 (Nipple polyethylene N5) 1&e ‘lavina1sidaaulninas

NANELU6 Luztitag IuanaITILANLANGIT

1. a¢'lva wnfiteas Ammonia 31U 2 5181ATT (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

TestBy : %‘t Approved by : P@?M

( 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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DOQE Services Co.,Lid.

DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 ()2 538 2054, Email : dgeservicesinfof@gmail.com WBC-TISI-TIS 17025
CALIBRATION D404

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.: UAEWAT.051/2564

Received Date : 4 January 2024

Calibration Date : 4 January 2024

Issue Date : 5 January 2024

Condition Instrument : Good

Calibrated by : ) N Approved by : A5

( Mr.Tanawut Rittidach )

Technical Manager

{ Ms. Chonthicha Sangngem )

Quality Manager

The calibration resuli is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

11 ECHSWCTICI Lapabillity o g laburalury aud i wavcability w ivogoiod ustivael steodands aod w he unit of mewsarcment realiced ot the voneopondiog

national standards laboratory. This certificate may not be reproduced other than in full except with the prior written approval of the DOE Services Co., Lid.

naslumuny

FM-T708-02 ROT 171172021



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-TIBI-TIS 17025
CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No.: SP24-001] Page 2 of 5
Environment Condition : Ambient Temperature 25 + 35 i3
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 :

Secan Speed of UUC :

200 nm/min

1.5

Sean Interval of UUC : 0.1 nm.

Resolution of UUC : Photometric

Wavelength

0.001

0.1

nmi.

Abs.

nim.

naslumuny

FM-T08-02 ROT 1/11/2021




DQE

Services

DQE Services Co.,Ltd.

32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd.. Ladprao. Ladprao, Bangkok 10230

Phene @ +66 (0)2 538 2054, Email : dgeservicesinfof@gmail.com

NSC-TIE-TIS 17025
CALIBRATION 0abs

REPORT OF CALIBRATION

Certificate No. : SP24-001

Calibration Results : Without adjustment

Page 3 of 5

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
50 0.5780 0.575 0.0030 0.0031 2.00
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
e 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
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
SiEA 0.5181 0.516 0.0021 0.0031 2.00
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
= 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
— 1.0518 1.050 0.0018 0.0030 2.00
1.9274 1.923 0.0044 0.0079 v 2,00
LUHH']JT‘I;IIH'J‘UHN

Q9
FM-708-02 ROT /1172021



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-TISKTIS 17025
CALIBRATION 0404
REPORT OF CALIBRATION
Certificate No. : SP24-001 Page 4 of 5

Photometric Accuracy :

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
e 0.7469 0.743 0.0039 0.0057 2.00
. 0.0000 0.000 0.0000 0.0050 2.00
0.8674 0.862 0.0054 0.0059 2.00
i 0.0000 0.000 0.0000 0.0050 2.00
0.2919 0.289 0.0029 0.0051 2.00
- 0.0000 0.000 0.0000 0.0050 2.00
0.6430 0.641 0.0020 0.0055 2.00
naslumuny

FM-T08-02 RO 1/11/2021




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 : dqeservicesinfof@gmail.com NC-TISLTS 17028
REPORT OF CALIBRATION
Certificate No. : SP24-001 Page 5of 5
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
279.45 279.0 0.45 0.18 2.00
287.81 287.4 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
431.38 431.2 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
528.88 528.9 -0.02 0.18 2.00
573.17 573.4 -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
807.03 307.1 -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 4,

which for a normal distribution corresponds to a coverage probability of approximately 95%

- * Indicates non TIS! accredited

- End of Certificate -

naslumuny

FM-T08-02 RO1 L/01/2021



DQE Services Co.,Ltd.

DQE Servi ces 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao. Bangkok 10230 E
1 5
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com WEC-TISLTIS 17028
CALIBRATION 0404

CERTIFICATE OF CALIBRATION

Certificate No.: SP24-028 Page 1 of 5
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 : ﬂ‘ L } fE Approved by : Qfa 3 ﬁ?f?

{ Mr.Tanawut Rittidach ) ( Ms. Chonthicha Sangngern )

Technical Manager 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 Serviges €o., Ltd.
FM-T08-02 RO1 Ifi 172021



DQE Serviees Co. Lid.

DQE SE rVi ces 32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rd., Ladprae, Ladprao, Bangkok 10230

) N
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com WSE-TISIS 7oz

CALIBRATION Ddf]

REPORT OF CALIBRATION

Certificate No.:  SP24-028 Page 2 0f 5
Environment Condition :  Ambient Temperature 255 C

Relative humidity 55+ 20 %RH
Calibration methoed : 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 25-806 115657 25 October 2025
Wavelength Standard set 25738 115663 25 Qctober 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 5.0 om.

Scan Speed of UUC: 40

Sean Interval of UUC 0.1 pm.

Resolution of UUC : Photometric 0.001 Abs.

Wavelength 0.1 am.

a5 luauaY

FM-708-02 R I.’?IJ’Z{JEI




DQE : 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Q Services p ghin 55, Ladp g prao, Ladp g

DQE Services Co.,Ltd.

Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@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

0 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

. 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

W 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

o 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

0 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

o 1.0518 1.049 0.0028 0.0029 2.00

1.9274 1.923 0.0044 0.0080 2.00

a1 luAUAY
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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 ;: dgeservicesinfof@gmail com

HSC-TISI-TIS 17025
CALIBRATION D404

REPORT OF CALIBRATION

Certifieate 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
o~ 0.7469 0.743 0.0039 0.0056 2.00
0.0000 0.000 0.0000 0.0050 2.00
- 0.8674 0.862 0.0054 0.0059 2.00
0.0000 0.000 0.0000 0.0050 2.00
2 0.2919 0.291 0.0009 0.0051 2.00
0.0000 0.000 0.0000 0.0050 2.00
330 0.6430 0.639 0.0040 0.0055 2.00
onaslualy
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DQE Services Co.,Ltd.
DQE z 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com i i
REPORT OF CALIBRATION
Certificate No. : SP24-028 Page 50f5
Wavelength Aceuracy :
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

334.50 334.2 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 5135 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 7472 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

- NiA = 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 Lo a coverage probability of approximately 93%

- End of Certificate -

a5 luAUAY
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DQE Services Co. Ltd.

DQE Se rVi ces 32 Soi Ladprao-Wanghin 35, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com

CALIBRATION D404

CERTIFICATE OF CALIBRATION

Certificate No.: SP25-001 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: 3 January 2025

Calibration Date : 3 January 2025

Issue Date : 8 January 2025

Condition Instrument : Good

Calibrated by : a' Ly } FS Approved by : ﬁ“’f‘ga 5, ﬁ?r(']
( Mir.Tanawut Rittidach ) ( Ms. Chonthicha Sangngern )
Technical Manager 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

1
national standards laboratory. This certificate may not be reproduced other than in full except with the prior wnttwqﬁﬁﬁﬁlﬁﬁﬁd.
q
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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

CALIBRATION D404

REPORT OF CALIBRATION

Certificate No.: SP25-001 Page 2 of 5
Environment Condition : Ambient Temperature 25 £ 5 0

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 25737 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

Scan Interval of UUC : 0.1 nm.

Resolution of UUC : Photometric 0.001 Abs.

Wavelength 0.1 nm.

iwnaslumuny
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DQE Services Co.,Ltd.
DQE Saivices 32 Soi Ladprac-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dqgeservicesinfofalgmail.com R3C.TIEL-TS 17038
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
g 0.5595 0.560 -0.0005 0.0034 2.00
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
e 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
o 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
= 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
e 1.0518 1.050 0.0018 0.0030 2.00
1.9274 1.923 0.0044 0.0079 v 2.00

[ONaTs LIAIUAY

FFM-708-02 ROT 1/11/2021



DQE

Services

DQE Services Co.,Lid.

32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com

NSC-TISETIS 17028
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
2 0.7469 0.744 0.0029 0.0057 2.00
0.0000 0.000 0.0000 0.0050 2.00
e 0.8674 0.863 0.0044 0.0059 2.00
0.0000 0.000 0.0000 0.0050 2.00
2 0.2919 0.290 0.0019 0.0051 2.00
0.0000 0.000 0.0000 0.0050 2.00
30 0.6430 0.640 0.0030 0.0055 2.00
.
iwnaslumuny
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DQE Services Co.,Ltd.
DQE ‘ 32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com Wec.Tisi s 17028
REPORT OF CALIBRATION
Certificate No. : SP25-001 Page 5of 5
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
27945 279.0 0.45 0.18 2.00
287.81 287.3 0.51 0.18 2.00
334.06 3338 0.26 0.18 2.00
360.93 360.6 0.33 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
51347 5134 0.07 0.18 2.00
528.88 5289 -0.02 0.18 2.00
573.17 5733 -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 -

iwnaslumuny
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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
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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

Far SCION Instrument
Name and Model:

Serial Number:

System 1D Number;

Publication no. 394207000
Revision A

November 2011

lenaslueua



SCION Cperational Qualification Profocol

Contact

Scion Custorner Service and Support uses a Customer Relationship Management (CRM) system.
The interaction with this system cffers the Customer immediate benefits including the contact center
of help desk.

Scion workdwide service & support offices can be found from Scion website:

www.scion.comy/support.html

Scion is the owner of capyright 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,
reéproduced, translated or converted to electronic or other machine-readable form, in whole, orin

it.
E?rst published November 2011.
Scion and the Scion logo are trademarks or registered trademarks of Scion Corporation.

& 2011 Scion

Fublication no. 384207000, Revision A, Movember 2011 Page 2 of3
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SCION Opegrational Qualification Praloco!
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SCION Operational Qualificalion Protocol

8.2 Operational Qualification Protocol Assignment 8.3 .. 2T
Protecol Acceptance / Protecol Appravalby Scion84 . 97
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Operational Qualification Protocol Certification. ... ... 36
Publicalion no, 384207000, Revision A, November 2011 Page 4of 36
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SCION Operafional Qualification Protorol

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 Faderal 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

Publcation ne. 384207000, Revision A Novembet 2011 Page i‘mf 6
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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
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SCION Cperational 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 perfermed
in accordance with the qualification guidelines"Qualification Guidslines and GMP Documentation on
page 10 and in compliance with current Good Manufacturing Praclice (¢GMP) 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.

Name (Print)
Title
Signature

Initials
Date

Name (Print)
Title:
Sigriature

Inifials
‘Date .

Publcation no, 294207000, Revision A, November 2011 Page 7 of 36
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SCION Cperafienal Qualification Protocol

2.3 Quality Assurance/Control Details

As Quality Assurance/Control (QA/QC), who is empowersd to approve instrument compliarnce
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 results.

Name (Print)
Title
Signature

Initials
Date .

-Name (Print)
Tithe
Signature

'Initialé
Date -

Publication no. 384207000, Ravision A, November 2011 Page § 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 Protocol

4.0

4.1

Qualification Guidelines and
GMP Documentation

Qualification Summary

At the end of qualification execution, all tables and data entry fields must be completed and ail test
results, where specified, must be printed and atiached to the protocol.

The Qualification Representative and the Reviewer must sign {signature or initials) and date sach 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 Quaiification 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
accessoriss. 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 guidslines 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

L]
-

ichal 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 incerrect words or numbers, made whils writing comments or recording
resuits, information or data within this Protocol, with a single line. The word(s) crossed out must
remain legible. Write the correction as ¢lose 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 ta this
is in 2.0 : Qualfication 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 ng. 394207000, Revision A, November 2011 Page 100135
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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
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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

Publication no. 394207000, Revision A, November 2011

Page 22l of 36

naslumuny



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
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SCION Operalional Quaiification 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 A /b

Ifthe 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 nc impact on results
and can be tracked and recorded in the addendum.

Addendum /&

Publication no. 384207000, Ravision &, November 2011 Page 24I of 36
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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

Publication no. 394207000, Revision A, November 2011 Page 27,0f 36
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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

Page 2§ of 3
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SCION Qperational Quatificalion Protocol

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,

If the 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. 384207000, Revision A, November 2011 Fage 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 Operalionatl Quaiilicakion Profocol

A.1 Qualification Representative Details

The Qualification Representative is to insert a copy of their appropriate qualification(s) after this page.

No. of Pages Insented

This area is intentionatly feff biank.

Publication ng. 394207009, Ravision A, Novermber 2011

Page 30,0f 35
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SCION Operational Qualification Prolocol

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 by a
sequential number indicating each exception found on the page.

For example, if an exception accurs on page 34, it shall be identified as Exception Repert ERID-34-1".
If another exception eccurs on page 34, the second exception shall be identified as ‘ERID-34-2". This
identification number should be recorded in the passfail field after each test.

Insert Excaption Reports (if any) after this page.

No. of Pages Inserted l NIo

This area is intentionally left blank.

Publication no. 394207000, Revision A, Novarnber 2011 Page31,0f 38
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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 ‘
Publication no. 394207000, Revision A, November 2011 Page 32,0f 36
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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 ‘

Publication no. 394207000, Revision A, November 2011 Page 33 of 36
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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 |

Publication no. 394207000, Revision A, November 2011 Page 34 of 36
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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 |
Publication no. 394207000, Revision A, November 2011 Page 35 of 36

onaslumIuA



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
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List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. CL-012-65 31 Oct 22 30 Oct 24 -
Calibrator Particulate Matter < 10 um (PM,) 3541
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 25P1541 24 Apr 25 23 Apr 26 -
Particulate Matter < 10 um (PM,,) - (Thailand-Japan)
3 |Mass Flow Meter Benzene Alicat Scientific, Inc. MB-55CCM-D/5M Miracle International L202409227-0002 19 Sep 24 18 Sep 25 -
Toluene 71015 Technology Co.,Ltd.
Xylene
Ethyl Benzene
4 |Air Flow Meter Particular Matter (PM, ) Mesa Labs DeltaCal DC1 Innovative Instrument 24-AFM-192 23 Sep 24 22 Sep 25 -
159822 Co.,Ltd.
5 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 25P1379 17 Apr 25 16 Apr 26 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
Benzene
Toluene
Xylene
Ethyl Benzene
Particular Matter (PM, ;)
Hydrogen Sulphide
TVOCs
5 [Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 25H812 10 Apr 25 9 Apr 26 -
Particulate Matter < 10 um (PM,,) (Thailand-Japan)
Benzene
Toluene
Xylene
Ethyl Benzene
Particular Matter (PM, 5)
Hydrogen Sulphide
TVOCs
List of Instruments Certification for Air & Noise Quality Analysis
No.[ Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Ambient
6 |Gas Detector TVOCs RAE Systems, Inc. Mini-RAE 3000 Executive Trading Limited RA 169/24 15 Jul 24 14 Jul 25 .
592-925267
7 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 11102024 11 Oct 24 10 Oct 25 -
1201497725
8 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific a2i UAE Consultant Co.,Ltd. 11102024 11 Oct 24 10 Oct 25 -
1201497726
9 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific a2i UAE Consultant Co.,Ltd. 26092024 26 Sep 24 25 Sep 25 -
1201778105
10 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 20092024 20 Sep 24 19 Sep 25 -
1201778106
11 [Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
12 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 06092024 6 Sep 24 5 Sep 25 -
CM22387061
13 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 06092024 6 Sep 24 5 Sep 25 -
CM22387065
14 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 06092024 6 Sep 24 5 Sep 25 -
CM22387066
15 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 06092024 6 Sep 24 5 Sep 25 -
1201778111
16 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
17 |Total Hydrocarbons Analyzer Total Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 01102024 1 Oct 24 30 Sep 25 -
RATFJBXS
18 |Total Hydrocarbons Analyzer Total Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 01102024 1 Oct 24 30 Sep 25 -
GY21PTED
19 |Total Hydrocarbons Analyzer Total Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 19092024 19 Sep 24 18 Sep 25 -
GAL13KSE




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Ambient
20 [Total Hydrocarbons Analyzer Total Hydrocarbons Thermo Scientific 55i UAE Consultant Co.,Ltd. 01102024 1 Oct 24 30 Sep 25 -
1182920025
21 |Standard Gas Total Hydrocarbons Linde D824432 Linde 09042013 4 Aug 20 4 Aug 28 -
22 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 162/25 18 Mar 25 17 Mar 26 -
2111DR0041
23 [Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 112/25 19 Feb 25 18 Feb 26 -
2111DR0052
24 [Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 108/25 19 Feb 25 18 Feb 26 -
2111DT0058
25 [Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 001/25 3 Jan 25 2 Jan 26 -
2111DT0072
26 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV36 Innovative Instrument 24-ACT-091 26 Jun 24 25 Jun 25 -
(Acoustic Calibrator) 107224 Co.,Ltd.
27 |Sound Level Meter Laeq 1 hourss Laeq 24 hrsr Lamaxs Lasos Larson Davis LxT2 Electrical And Electronics Institute CP20240291EA 5 Aug 24 4 Aug 25 -
0005396 Foundation For Industrial Development
28 |Sound Level Meter Leq 1 hourss Laeq 24 hrss Lamaxs Lasos Larson Davis LxT2 Innovative Instrument 24-SLM-214 2 Jul 24 1Jul 25 -
0005398 Co.,Ltd.
29 |Sound Level Meter Laeq 1 hourss Laeq 2a hrsr Lamaxs Lasos Larson Davis LxT2 Electrical And Electronics Institute CP20240293EA 6 Aug 24 5 Aug 25 -
0005399 Foundation For Industrial Development
30 |Sound Level Meter Laeq 1 hourss Laeq 24 hrsr Lamax Lasos Larson Davis LxT2 Innovative Instrument 24-SLM-236 10 Jul 24 9 Jul 25 -
0006691 Co.,Ltd.
List of Instruments Certification for Air & Noise Quality Analysis
No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Satck
1 |Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-V Envi Equipment Service Co., Ltd. E24-080074 26 Aug 24 25 Aug 25 -
Mercury USA. 0807047
Arsenic
Lead
Hydrogen Sulphide
2 |Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-V Envi Equipment Service Co., Ltd. E24-08073 21 Aug 24 20 Aug 25 -
Mercury USA. 1904011
Arsenic
Lead
Hydrogen Sulphide
3 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 670643 13 Sep 24 12 Sep 25 -
Oxide of Nitrogen as Nitrogen Dioxide 60723967
Carbon Monoxide
Carbon Dioxide
4 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 670763 31 Oct 24 30 Oct 25 -
Oxide of Nitrogen as Nitrogen Dioxide 60899617/701
Carbon Monoxide
Carbon Dioxide
5 |Gas Detector TVOCs RAE Systems, Inc. Mini-RAE 3000 Executive Trading Limited RA 169/24 15 Jul 24 14 Jul 25 -
592-925267
List of Instruments Certification for Water Quality Analysis
No.[ Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Water
1 |pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 24CH1596 26 Dec 24 25 Dec 25 -
HA9IMO0046 (Thailand-Japan)
2 |DO Meter DO Horiba LAQUA-DO210 Technology Promotion Association 24TW56 13 Mar 24 12 Mar 25 -
HE2L0031 (Thailand-Japan)




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Workplace
1 [Air Flow Meter Calibrate personal pump TSlInc 4146 Innovative Instrument 24-AFM-223 8 Nov 24 7 Nov 25 -
41461813030 Co., Ltd.
2 |Aneroid Barometer Benzene Barigo, Germany - Technology Promotion Association 25P1359 17 Apr 25 16 Apr 26 -
Toluene (Thailand-Japan)
Xylene
Ethyl Benzene
Hydrogen Sulphide
TVOCs
3 |Digital Thermo - Hygrometer Benzene Digicon TH-02 Technology Promotion Association 24H1486 15 Jul 24 14 Jul 25 -
Toluene 435031147 (Thailand-Japan)
Xylene
Ethyl Benzene
Hydrogen Sulphide
TVOCs
4 [Light Meter Lux Extech Instrument, 407026 Innovative Instrument 24-LXM-200 1 Aug 24 31 Jul 25 -
Taiwan A 062337 Co., Ltd.
5 [Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 24-ACT-086 25 Jun 24 24 Jun 25 -
(Acoustic Calibrator) 6171 Co.,Ltd.
6 [Sound Level Meter Laeq s hrsr Lamax Rion, Japan NL-43 Sithiporn Associates Co., Ltd. ACL24274 12 Sep 24 11 Sep 25 -
00430294
7 [Sound Level Meter Laeqs hrs Lamax Rion, Japan NL-43 Sithiporn Associates Co., Ltd. ACL24275 12 Sep 24 11 Sep 25 -
00430295
8 |Thermal Environment Monitor Heat Meter TSI QUEST QuesTemp 32 Innovative Instrument 25-TPM-142 11 Mar 25 10 Mar 26 -
TPWO010011 Co.,Ltd.
9 |Thermal Environment Monitor Heat Meter TSI QUEST QuesTemp 32 Innovative Instrument 25-TPM-143 11 Mar 25 10 Mar 26 -
TPW020001 Co.,Ltd.
10 |[Thermal Environment Monitor Heat Meter TSI QUEST QuesTemp 34 Innovative Instrument 24-TPM-322 16 Jul 24 15 Jul 25 -
TEX040011 Co.,Ltd.
List of Instruments Certification for Air & Noise Quality Analysis
No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Workplace
11 |Thermal Environment Monitor Heat Meter TSI QUEST QuesTemp 34 Innovative Instrument 24-TPM-313 9 Jul 24 8 Jul 25 -
TEX040015 Co.,Ltd.
12 |Thermal Environment Monitor Heat Meter TSI QUEST QuesTemp 34 Innovative Instrument 24-TPM-315 9 Jul 24 8 Jul 25 -
TEX040016




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 3 January, 2025 Certification No. 001/25
Page : 1 of 5
Object - Wind Speed & Wind Direction Data Logger
Manufacturer : SCARLET/TECH
Type : WL-21
Mig Code : Wireless Receiver 2111DR0O0O72
Wind Sensor 2111DR0OOT2
Customer : United Analyst and Engineering Consultant Co. Litd.

81 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Prakanong, Bangkok 10260,

Calibration Condition : Temperature 251 °C  Barometric Pressure 1012.1 hPa

NATIONAL STANDARD WIND TUNNEL : Wind Aloft Plotting Board
: Micromanometer Theador Friedrichs FCO14 Serial No. 9310119 : HOOK GAGE NO 1425
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 misec
: Ultrasanic Anemometer Model DA-B50-3TV {sensor TR-S90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8330/94 Wet No. 8383/94
! testo, testo 645 Serial No. 02848057 : Thermoschneider No.918802

STANDARD BAROMETER : Digital Barometer Vaisala Type PTB220 No. V1220015
/.’f)_ig)t?l Barometer Vaisalamwoom

Calibrated by : Nﬁ.}w\_ Sig,nﬁ_é; \ i

Mr. Watcharapal Subwat Mr. Pisood Promsut

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 001/25

3 January, 2025 Page : 2 of §
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure [ Vacumm| Velocity Velocity Correction
my/sec inches H2O | inches H2O | mfsec nmisec m/sec
1.00 - - = 1.0 (.00
3.02 - - = 30 0.02
5.00 3 = 5.0 0.00
T7.04 - = - 7.0 0.04
9.02 = = = 9.0 0.02
11.02 = — = 11.0 0.02
13.01 = = = 13.0 0.01
15.01 = = = 15.0 0.01
17.02 = s 17.1 -0.08
20.02 = - - 20.1 -0.08

Vane Angel Bench Stand Model 18112

Young Meteorological Instruments

WIND DIRETION TESTED WIND DIRECTION
0 0
20 90
180 180
270

Calibrated by : Hﬁaﬁ“ﬁro\-
Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No, 001/25

3 January, 2025 Page : 3 of §
Standard Barometer Tested Barometer Correction
Pressure Pressure mbar
1012.05 1012 0.05
1011.25 1011 0.25
1012.92 1013 -0.08
101009 1010 0,09
1008.87 1009 013
1010.43 1010 0D.43
1011.39 1011 0.39
1011.05 1011 0.05
1010.72 1 -0.26
1010.30 1010 0.30
1009.81 1010 -0:19
1008.93 1009 -0.07
1009.35 1009 0.35
1002.89 1010 0.1
1010.57 1011 -0.43
1011.41 1011 0.41
101231 1012 0.3
1009.75 1010 -0.25
1010.67 1011 -0.33
1011.01 1011 .01
Average

Calibrated by : anck

Mr. Watcharapol Subwat

Mechanical Engineer

L SN
’ s Y #
/

wnasluemuny



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel, 081-454-2804,0-2399-0469

The Result of Calibration

Certification No, 001/25

3 January, 2025 Page : 4 of 5
Standard Barometer Tested Barometer Correction
Pressure Prassure mmHg
758.10 759 0.10
758.50 a9 -0.50
750.75 760 -0.25
757.63 768 -0.37
756.71 767 -0.29
757.88 758 012
758.60 759 -0.40
758,35 758 0.35
758.10 758 010
Tar.7a 758 -0:21
75742 757 0.42
756.76 7S7 -0.24
757.07 757 0.07
757.48 57 D.48
767.99 758 -0.01
758.62 759 -0.38
759.29 759 D.29
T57:37 o 0.37
758.06 758 0.06
758.32 758
Average

Calibrated by : H@)Vm}”\

Mr. Watcharapol Subwat

Mechanical Engineer

wnasluemuny



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 001/25

3 January, 2025 Page : 5 of §
Standard Temperature Sensor Reading
Temp. Reading Correction
C c ‘c
455 45 0.5
304 30 0.4
15.6 16 0.4

Calibrated by : N ,:|

Mr. Watcharapol Subwai

Mechanical Engineer

nasluemuny



INNOVATIVE INSTRUMENT CALIBREATION AR
INSOVATIVE INSTRUMENT OO LU, HEALD OFFIC
T3 MO 13S0 SUSTINARORN 11 FAMBON BANG KAED

AMPPHOE BANG PHEI SAMUT PEAKRAS PROVINCE 1S3 THAILANL

hin

1

.‘:.\.--y .'r”,f-
Y T e
:i\\-:‘-:///-'g
INNOVATIVE A

AREI ¥aimng! decceditatios Kgacd

|4

"IIHII

TEL. (66021 16-5860=1 FAN: 1061021 16-7 14H)

Wi Bulunfid Busmuus e ‘-,.,’f}“_""-_&“"‘\-:.:‘ ACCREDITED

TR .
Leidy A CALTRATION LABDRATONY
AL - TGl
Paperlofi

Customer

Name

Address

Certificate of Calibration

: UNITED ANALYST AND ENGINEERING

CONSULTANT CO.LTD
- 81 So1 Udomsuk 41, Sukhumvit Road, Bangehak.,

Prakanong, Bangkok 10260

Unit Under Calibration Details

Measurement item
Manufacturer
Madel

Serial Number

1D

: Acoustic Calibrator
: SVANTEK

: 3V36

- 107224

: UAE.EFM.171/2564

Calibration Environment and Details

Temperature

Humidity

Barometric Pressure
Received Date
Calibration Date
Location of Calibration

Calibration Procedure

12342°C)
450+ 20 %RH )
(1013 =100 hPa )
: 24 June 2024

: 26 June 2024

: LAB | Acoustic

Certificate No : 24-ACT-091

Request No © Req-2024-1380

Class : |
Range: 94, 114 dB / 1000 Hz

Instrument Status © Used

¢ In=house method CP-ACT-02 based on 1EC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A SRO79 EE] 12 June 2025
THD Multimeter 2015 10477635 NIMT 16 January 2025

Traceability

Note

: This certificate providoes traceability of measurement 1o recognized national standard, and to the

realization of the international System of Units (S1).

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & =2, providing a level of

confidence approximately 95 %.

Calibrated By :

e Approved By : 1IN

Mr. Noppadon Luangart

Service Calibration Engineer

Mr. Pacit Mathavorn
Calibration Engineer Supervisor

Issue Date : 26 June 2024

[ |
The results relored mmly to the item calibrted. The certificate shall not he reproduced except m full, without written approval of the lmmﬂﬂm'JUﬂu

FM-TOB-ACT-02 Rey 03 lssue date 5/6/24
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INNOVATIVE INSTRUMENT CALIBRATION LAB ULl AT 277
.' & -"'_
'-__/
INNOVATIVE PSSTRUMENT COL LTI HEAD OFFICE % Ah
TNNOWVATIVE ]M
ANE

T LM MUK LY, S0 SUNTINAKURS T TAMBON BAND WAED
1 Natong Aeg

Uncertainty of measurement

Sound pressure level (L15dB
Frequency 0.20%
Total distortion+tnoise 0.50%,

AMIPHOE BANG PHLESANL T PRAKAN PROVINGE 105530 THAILAND §= WiEim Bt afivl Bumwaiue $1fin I:’;:r—:‘“ * ACCHEDITED
FEL O66ME2116-S860-1 FAN 16610521 16-7 140 CT T CALFBRATION LABORATHE
= _F’rage..oli.
Certificate No : 24-ACT-091
Request No - Reg-2024-1380
Sound pressure level Calibration Results : Withou Adjustment
Calibration Range Without Adjustment (dB} Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Deviated value Measured Deviated value {=dRB) Class 1 (£ dB) A
94 dB / 1000 Hz 94.02 0.02 . - 0.14 (.25 Pass
114 dB /1000 He 114.05 (.05 = z 0:13 0.25 Pass
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz)|  Deviated Meusured (Hz) |  Deviated (£ %) Class 1 ( £ %) u—
94 dB / 1000 Hz 100000 .00 = = .ol (.70 Pass
[14 dB / 1000 Hz 100000 0.00 - 0.01 0.70 Pass
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (£ %) Class 1 (£ %) i
94 dB / 1000 Hz 0.24 (.40 25 Pass
114 dB /1000 He .44 040 25 Pass
Note :
Maximum-permitted
Function

= Acceptance limit was IECH0942-2007 Class |
= The calibrition results exclude the calibrator pressure correction

= The calibration resulrs exclude the microphone volume comection

]
The resuits relued only 1o 1he item calibrated, The certificate shall not be reproduced except in full, withaut writien approval of the |m~Lﬂma:l$1uﬂququ

FM-T08-ACT-02 Rev.03 lssue date 5/6/24



INNOVATIVE INSTRUMENT CALIBRATION | AR o e /7
- v,
z

g
a—— -

M ANEI Nutional Accreilation Bagis

INNOVATIVE INSTRUMENT U0, LTI HEAD OFPIC

TN OVATIVE

TAD MUED 13500 SUNTINAKORN 11 TAMBON BANG KALG,

= =
T e e
ANTPHOE BANG PHLESAMUT PRAKAN PROVINCTE 1080 THATLANE utiiv Buluciiel Summune Hia = .—'ﬁ S ACCREDITED
T TN
TEL. 16802 1625001 FAN: i6600-2] |47 140 M AT LA '.l-=H'I:|A1I\0_!||!:!EIMJ|-'UIH
L -2
Pajge 3 0f 3

Certificate No : 24-ACT-091

Request No : Reg-2024-1380

Decision Rule for Statements of Conformity

The stundard decision nile emploved for the sintements of conformity to each calibration resalt will be applied using 1LAC-GR09-201%; Guidetines on e Repoming
of Complionee with Specification a8 falliwing Fig. and statements

Pass = The measurement result plus the expanded uncertainty with a 25% coverage probability were within the limit

J‘,ﬁpl The mensuternent result was within the limit Howeser, o portion ol the expanded uncertainty of measurement al 95% exoeeds the limit

]-'.'J.|II Thee measurement resull was out of the hmit. However. a partion of the expanded uncertainty. of measurement at 95% 15 within the limin

Fadl © The measurement result plus the expanded uncerainty with a 95% coverage probability were cutside the limiy

l = Upper limit

:

Measured value Fail'

P
85% expanded uncertainly { h =

L O T Nominal

Lower limit

End of Calibration

[ ]
The results relited valy 1o the fiem ealibeated. The cenificate shall not be reprduced except in full, without written approval of the h'“'Laﬂ'aﬁlshﬂququ

FM-708-ACT-02 Rev,03 Issue date 5/6/24
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD S0OI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 '-;,!f.:\'\ ¥

TR
TEL. 0-2717-3000-24 FAX_ 0-2715-5484 : NSC-TISLTIS 17025
CALIBRATION 0ODE

e
e

N

K

i

5
A
“h,

Certificate of Calibration “"""“‘;;‘:;f o

Equipment : Dial Thermo-Hygrometer
Manufacturer: Bariga This certificate may not be reproduced other than in full,
excapt with the prior written approval of the head of
Model : = Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.132/2550

Condition As-Received: Used Item

Received Date: 04 April 2025
Calibration Date: 10 April 2025
to 17 April 2025
Reference: 2504-0193WSC Submitted by: United Analyst and Engineering Consultant Co, Ltd,
Ambient Temperature: (25 + 3 ) °C
Relative Humidity: (50 £ 20 ) ¥% 81 Sol Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Procedure used: Calibration were conducted using in-house calibration procedure CP-HO2 according to comparison
with standard chilled mirror sensor for humidity measurement function and comparison with standard
temperature probe for temperature measurement function into humidity / temperature chamber.

Condition of this result of calibration
1.Reference standards instruments :
Instrument Model Serial Neo. Certificate No. Due Date
1) Dew Point Hygrometer Optidew 401 164756 TH-0005-25 05 Feb 2026
2) Handheld Thermometer With Sensor 1523 5717096 2411241 18 Nav 2025

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

3.This Certification Is traceable to the Intemnational System of Unit maintained through:-
-MNational Institute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144
-Technology Promotion Association (Thalland-Japan), NSC-ONSC Accredited No. Calibration 0008

ViposWh
Calibrated by :  Somchal Dumwor Approved Signatory :
Issue Date : 18 April 2025 [ ]Chakrit Waswwanjua

[ ]Pomthippa Tameyakul

[w] Vipom Tantiyawuttl

ionanslumuny




Result of Calibration:-

Without Adjustment

Function: Humidity Measurement.
Reference Standard uuc*
Temperature Humidity Reading Correction
(°C) (%R.H.) (%R.H.) (%R.H.)
250 40.1 42 -1.9
250 60.0 60 0.0
25.0 80.0 76 40

Result of Calibration:- Without Adjustment

Function: Temperature Measurement.
Standard uuc*
Temperature Reading Correction
(C) (°C) (*C)
20.001 21.0 -0.999
24.987 25.0 -0.013
30.021 30.0 0.021
34.964 34.0 0.864
40.032 39.0 1.032

UUC" : Unit Under Calibration

Cert. No.: 25H812
Page.: 2 of 2

Uncertainty
of Measurement
(%R.H.)

1.7
1.8
1.9

Uncertainty
of Measurement
(£°*C)

0.72
0.72
0.72
0.72
0.72

The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.

-o0o-

lenanslumunu
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CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %77~
TEL. 0-2717-3000-24 FAX. (-2719-9484

ey
R
.'f' \L._/ %

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) il Euﬁ -E

NSC-TISI-TIS 17028
CALIBRATION 0000

Certificate of Calibration Certificate No. : 25P1379

Page: 1of 2

Equipment : Aneroid Barometer
Manufacturer: Barigo Thige cerificate may not be reproduced other than in full,

excepl with the prior written approval of the head of
Model : C Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.121/2550
Condition As-Received: Used ltem
Received Date: 04 April 2025
Calibration Date: 17 April 2025
Reference: 2504-0196WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd,
Ambient Temperature: ( 23 £ 2 ) °C
Relative Humidity: (50 +15) % 81 Sol Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Atmospheric Pressure: 1005 mbar
Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments

Standard according to calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as

a guidelines.

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No.
1) Standard Barometer DPI142 1422505046 MP-0133-24

2.This instrument was installed in vertical orientation and center of the dial was used as the reference lavel,
3.This result of calibration was made on requested at the point specified by customer.
4.This result of calibration instrument was in absolute pressure.
5.This instrument was used clean air as pressure media.
&.The certificate is valid only to the item calibrated on date and place of calibration.
7.This Certification is traceable to the International System of Unit maintained through:-
-National Institute of Metrology Thalland (NIMT)

Calibrated by :  Kaerkpon Saivichai Approved Signatary : f ]3’ ]ﬂ{)ﬂ} P

Due Date
15 May 2025

Issue Date : 21 April 2025 [ 1Phai!naé Prabpaipal
[ ]Sura Suwannasri

[v] Attapol Panurach

lonanslumuny



Cert.No.: 25P1378
Page: 20of 2

Resuit of calibration:- Without adjustment Range : 860 hPa to 1070 hPa
Function:- Absolute Pressure Measuremant Scale Interval ; 1 hPa ( The Fifth Estimate )
Increasing Pressure

Applied Pressure (hPa) 859.71 | 971.22 | 08218 | 991.71 | 1003.10| 1006,94 | 1013.02 | 1023.08 | 1034.17 | 1068.92
UUC® Indication (hPa) 960.0 §70.0 980.0 860.0 1000.0 | 1005.0 | 1010.0 | 1020.0 | 1030.0 | 1060.0
Error (hPa) 0.29 -1,22 -2.18 -A.71 -3.10 -1.94 -3.02 -3.08 -4.17 -8.82
Decreasing Pressura

Applied Pressure (hPa) 1068.95 | 1033.45 | 102277 | 1012.48 | 1007.16 | 1002.58 | 99232 | 982.17 | 970.88 | 959.47
ULUC* Indication (hPa) 1060.0 | 1030.0 | 1020.0 | 1010.0 | 1005.0 | 1000.0 | 980.0 980.0 970.0 960,0
Error (hPa) -8.95 -3.45 -2.77 -2.49 -2.16 -2.58 -2.32 -2.17 -0.86 0.53

The uncertainty of measurement was + 0.33 hPa
* UUC = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k= 2, providing a level of confidence of approximately 95 %.

-olo-

lenanslumuny




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 19 February, 2025 Certification No. 108/25
Page : 1 of 5
Object ! Wind Speed & Wind Direction Data Logger
Manufacturer : SCARLET/TECH
Type : WwL-21
Mfg Code Wirsless Receiver 2111DR0O0S8
Wind Sensor 2111DT0058
Customer § United Analyst and Engineering Consultant Co..Ltd.

81 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Prakanong, Bangkok 10260,

Calibration Condition : Temperature 25.1 ¢ Barometric Pressure 1012.0 hPa

NATIONAL STANDARD WIND TUNNEL : Wind Aloft Plotting Board
: Micromanometer Theodor Friedrichs FCD14 Serial No, 8310119 = HOOK GAGE NO 1425
M.IS.T. Test Reference Number 731/2414860 - standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec
STANDARD THERMOMETER - Theodor Friedrich : Dry No.8390/94 Wet No. B3B89/94

. testo, lesto 645 Serial No. 02848057 - Thermoschneider No.918802

STANDARD BAROMETER - Digital Barometer Vaisala Ty
/L@\m Barometer Vaisal h@myazmm

Calibrated by : H@M‘L Sizfd: f’f, f 9}(

Mr. Watcharapol Subwat Mr. Pisdod Promsut | 3

ﬁo, V1220015

Mechanical Engineer |
\




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Cerification No, 108/25

19 February, 2025 Page : 2 of 3
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumnl Velocity Velocity Correction
m/sec inches 20 | inches HID | m/sec m/sec m/see
1.00 = = E 1.0 0.00
3.02 = = = 3.0 0.02
5.00 - - . 5.0 0.00
7.04 - = . 7.0 0.04
9.02 = = = 9.0 0.02
11.02 = = = 11.0 0.02
13.01 = - = 12.9 0.11
15.01 = - = 15.0 0.01
17.02 = v - 17.0 0.02
20,02 = c v 20,0 0.02
Vane Angel Bench Stand Model 18112 _‘
Young Meteorological Instruments
WIND DIRETION TESTED WIND DIRECTION
0 0

90 90

180

270

=

|
Calibrated by : &ﬁ\mﬂiﬁ"k‘-

Mr. Watcharapol Subwal

Mechanical Engineer




THAI METEOROLOGICAL DEPART MENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. D81-454-2804,0-2399-0469

The Result of Calibration

Certification No. 108/25

19 February, 2025 Page : 3 of 5
Standard Barometer Tested Barometer Correction
Pressure Pressure mbar
1012.05 12 0.05
1011.25 101 025
1012.92 113 -0,08
1010.02 1010 0.09
1008.87 1009 -0.13
1010.43 1010 0.43
1011.39 101 0.39
1011.06 1011 0.05
1010.72 1811 -0.28
1010.30 1010 0.30
1008.81 1010 -0.19
1008.93 1009 -0.07
1009.36 1009 0.35
100989 1010 0.1
101057 1011 -0.43
1011.41 1012 -0.59
1012.31 1012 0.3
1009.75 1019 -0.25
1010.67 1011 0.33
1011.01 1011 0.01

Average

Calibrated by : H‘f‘%‘l‘f L

Mr. Watcharapol Subwat

Mechanical Engineer

wnasluemuny




4353 Sukhumvit, Bangna,

THAI METEOROLOGICAL DEPAR TMENT

Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 108/25

19 February, 2025 Page : 4 of 5
Standard Barometer Tested Barometer Correction
Prassure Pressure mmHg
759.10 759 0.10
758,50 758 -0.560
759.75 760 -0.26
757.63 758 -0.37
756,71 a7 -0.29
757.88 758 -D.12
758.60 759 -0.40
758.35 758 0.35
758,10 758 0.10
T51.19 758 -0.21
757.42 757 0.42
756.76 757 -0.24
FET TS 757 0.07
757.48 758 -0.52
757.99 758 -0.01
758.62 758 0.62
759.29 759 029
Tor.ar 757 0.37
758.06 758 0.06
758.32 TEB
Average

Calibrated by : NQAO“&?'L

Mr, Watcharapol Subwal

Mechanical Engineer

nasluemuny




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 108/25

19 February, 2025 Page : 5 of 5
Standard Temperature Sensor Reading
Temp. Reading Correction
C C C
45.5 45 0.5
30.4 30 0.4
15.6 16 -D.4

Calibrated by : ¢ -
1‘\::%\15\__

Mr. Watcharapol Subwat

Mechanical Engineer

wnaslumun



THAI METEOROLOGICAL DEPARTMENT
4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 19 February, 2025 Certification No. 112/25
Page : 1 of 5
Object ] Wind Speed & Wind Direction Data Logger
Manufacturer : SCARLET/TECH
Type ] WL-21
Mfg Code ; Wireless Receiver 2111DR0O052
Wind Sensor 2111070052
Customer : United Analyst and Engineering Consultant Co.,Ltd.

81 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Prakanong, Bangkok 10280,

Calibration Condition : Temperature 25.1 °c  Barometric Pressure 1012.3 hPa

NATIONAL STANDARD WIND TUNNEL : Wind Aloft Plotting Board
: Micromanometer Theador Friedrichs FC014 Seral No. 9310119 : HOOK GAGE NO 1425
N..5.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV {sensor TR-20AH)
Serlal Number 110730029 (sensor 120623586)

JAPAN QUALITY ASSURANCE ORGANIZATION - Standard Velocity at D - 20 misec
STANDARD THERMOMETER : Theodor Friedrich ; Dry No.8390/94 Wet No. 8389/94
1 testo, testo 645 Serial No. 02848057 : Thermoschneider No.918802

STANDARD BAROMETER : Digital Barometer Vaisala Type P1B ,WZZOMS
—~
/[—)@'hai Barometer Vaisala M@WDM

Calibrated by : HF‘WK s:g[ﬁod 2 /@)ﬁ% %,: A

Mr. Watcharapol Subwat Mr. Plsuu-d omsut -
w
Mechanical Engineer Sub-Standard lnsvlfume =/



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumyit, Bangns, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 112/25

19 February, 2025 Page : 2 of 5
Standard HOOK GAGE NO, 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction
m/sec inches H20) | tnches 20 | m/3€C m/sec m/sec
1.00 - 1.0 0.00
3.02 - = 3.0 0.02
5.00 = 3.0 (.00
7.04 = = 7.0 0.04
9.02 = = = 9.0 0.02
11.02 3 = = 11.0 0.02
13.01 2 = = 13.0 0.01
15.01 = C = 15.0 0.01
17.02 3 = = 17.0 0.02
20,02 2 = - 2000 0.02
Vane Angel Bench Stand Model 18112
Young Meteorological Instruments
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270 Mx

HﬁlﬁmTuL

Mr. Watcharapol Subwat

Calibrated by :

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 112/25

19 February, 2025 Page : 3 of §
Standard Barometer Tested Barometer Correction
Pressure Pressure mbar
1012.05 1012 0.05
1011.25 1011 0.25
1012.92 1013 -0.08
1010.09 1010 0.09
1008.87 1009 .13
101043 1011 Q.57
1011.39 1011 0.39
1011.05 1011 0.05
1010.72 1011 0.28
1010.30 1010 0.30
1009.81 1010 -0.19
1008.93 1009 -0.07
1009.35 1009 0.35
1009.89 1010 -0.11
1010.57 1010 0.57
1011.41 1011 0.4
1012.31 1012 0.3
1008.75 1010 -0.25
1010.67 1011 -0.33
1011.01 1011 .01
Average

Calibrated by ; NGJU"‘“‘&@K

Mr, Watcharapol Subwat

Mechanical Engineer

NS lAIUAL



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 112/25

19 February, 2025 Page : 4 of 5
Standard Barometer Tested Barometer Correction

Pressure Pressure mmHg
75910 759 g.10

758.50 758 .50

159.75 FE0 -0.25
757.63 758 -0.37
756.71 757 -0.29
57 88 58 -0.12
758.60 758 0.60

o835 758 0.35

758.10 758 0.10

I51.79 758 -0.21

757.42 757 042

756.76 757 -0.24

757.07 7sT 0.0v

757.48 a7 0.48

757.99 58 0.0

58,62 759 -0.38

75829 759 0.29

757.37 a7 0.37

758.06 758 0.06

758.32 758

Average

Calibrated by : k“k“\b‘“mrk-

Mr. Watcharapol Subwat

Mechanical Engineer

5 o

nasluemuny



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 112725

19 February, 2025 Page : 5 of 5
Standard Temperature Sensor Reading
Temp. Reading Correction
"C ‘c C
45.5 46 0.5
304 30 0.4
15.6 15 086

Calibrated by : .

Mr. Watcharapol Subwat

Mechanical Engineer

wnasluemuny



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

lssued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 18 March, 2025 Certification No. 162/25
Page : 1 of 5
Object ] Wind Speed & Wind Direction Data Logger
Manufacturer : SCARLET/TECH
Type ) WL-21
Mfg Code : Wireless Recelver 2111DR0O041
Wind Sensor 2111070041
Custorner 7 United Analyst and Engineering Consultant Co,,Ltd.

81 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Prakanong, Bangkok 10280.

Calibration Condition : Temperature 251 9¢  Barometric Pressure 1011.4 hPa

NATIONAL STANDARD WIND TUNNEL  :Vane Angel Bench Stand Model 18112
: Micromanometer Theodar Friedrichs FCO14 Serial No. 9310118 : HOOK GAGE NO 1425
MN.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasanic Anemometer Model DA-B50-3TV {sensor TR-80AH)
Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 mfsec
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94
: testo. testo 645 Serial Mo, 02848057 : Thermoschneider No.918802

STANDARD BAROMETER : Digital Barometer Vaisala Typ V1220013
GO
| tai Barometer Vaisal é@)%ﬁsamg\ 4
7 W
Calibrated by : \\k},_b\pp l\_ Sign ' 5 t %

Mr. Waicharapol Subwat P msut

Mechanical Engineer ' Sub-Star .'___,;




The Result of Calibration

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Certification No. 162/25

18 March, 2025 :20of §

Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction

m/sec inches H2O | inches HO | m/sec m/sec m/sec

1.00 = 1.0 0.00

3.02 = = = 3.0 0.02

5.00 - 5.0 0.00

T.04 - - 2 7.0 0.04

9.02 = = - 5.9 0.12

11.02 = = = 11.0 0.02

13.01 = = = 12.9 0.11

15.01 = — = 15.0 0.01

17.02 = z 17.0 0.02

20.02 = = = 20.0 0.02

Vane Angel Bench Stand Model 18112

Young Meteorological Instruments

WIND DIRETION

TESTED WIND DIRECTION

0
g0
180
270

Calibrated by : HE%I[ ¥ i OL"

Mr. Watcharapol Subwal

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 162/25

18 March, 2025 Page : 4 of §
Standard Barometer Tested Barometer Caorrection
Prassure Prassure mmHg
756.93 r&7 -0.07
75710 757 0.10
757.31 7ar 0.3
Ter.72 758 -0.28
757.36 757 0.36
7ar.81 758 -0.19
758.54 759 -0.46
75843 758 0.43
754.71 755 .29
75482 755 -0.18
754.88 755 -0.12
755,57 756 -0.43
755,68 756 .32
765.99 756 -0.0
757.23 757 0.23
756.06 756 .06
756.99 757 -0.01
758.09 758 0.09
755.94 756 -0.06
757,14 757
Average

Calibrated by |l€:"lﬂ'ﬂﬁ‘ =

Mr. Watcharapol Subwat

Mechanical Engineer

nasluemuny



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 162/25

18 March, 2025 Page : 3 of 5
Standard Barometer Tested Baromster Correction
Pressure Pressure mbar
1009.16 1010 -0.84
1008.39 1009 0.39
1009.86 1008 0.66
101021 1010 0.21
1009.73 1010 -0.27
1010.33 1010 0.33
1011.31 1011 0.31
1011.16 1011 016
100620 1006 0.20
1006.24 1006 0.34
1006.43 1006 0.43
1007.35 1007 0.35
1007.49 1007 0.49
1007.91 1008 -0.08
1009.56 1009 0.56
1008.00 1008 0.00
1009.24 1009 0.24
1010.7 101 0.23
1007.84 16008 -0.16
1009.51 1008
Average

Calibrated by : M‘UVL

Mr. Watcharapol Subwat

Mechanical Engineer

wnanslumuny



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 162/25

18 March, 2025 Page : 50of §
Standard Temperature Sensor Reading
Temp. Reading Correction
c 'c ‘c
45.3 45 0.3
30.4 30 0.4
15.4 15 0.4

Calibrated by : l'\lﬁ'bu-mﬁ;'\.\

Mr. Watcharapol Subwat

Mechanical Engineer

/ ir.—"' -‘.\.L ,:'\
o

G"al‘fﬁrﬁlﬁﬁ— & 'la'ﬂg\l S&ﬂmn ".
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Metéorpl{ig;cﬁ{gstfﬁ.g%:s Bufellq

nasluemuny



NAC

NNRANATEE ASSOCIATES CO. . LTD.

liranatee Associates Co,Ltd
63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokya,

Bangkok 10600 (Thailand)

Tel! +6608680812

Maobile: +66B53533453

E-mail; jnac-calibration@jiranatee.com
Web site: warw Jiranates.com

Certificate No. : CL-012-65

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredited colibration labaratary
1SOJIEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Flow measurement laboratory
Calibration services department.

CERTIFICATE OF CALIBRATION

: Top Load Orifice

:TISCH

: TE-5025A

;3541

: UAE.EFM.177/2561

: Used item

: United Analyst and Engineering Consultant Co,,Ltd.
81 50l Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,
Bangkok 10260

: 25 Oct 2022
:31 Oct 2022
: 02 Nov 2022

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmaospheric Pressure

CALIBRATION CONDITION:
Preconditioning
Measurement Condition

TABULATION OF RESULTS:

123.0£3.0 ‘€
:55.0+15.0 %RH
:1010+ 10 hPa

: 24 hours at ambient conditions.

: The average values during measurement are 24.7 "C and 62.2%RH.

The table on next page give the measured values.

Calibrated by:

1 Mr. Sotawit Thachalad
[ MissJittraporn Lertsomphol

J
NAC

JIRANATE ASSORIATES COL, LTD

Page 1 of 2 Pages

Calibration procedure:

The Orifice gas flow device was cdllbrated agalnst
Standard Rotary Displocement Meter (Roots
Meter) Model G65/IMC/W2:dp, The Wi-G1-004
was used as a calibration guideline,

Traceabllity:

This certificate provides a traceability of The
measurement to recognized the national
standards, and to realization of the International
system of units.(51) through the V5L (National
Metrology Institute of Netherlonds) via Certificate

number: G2211801

Uncertainty of Measurement:
The reported uncertainty of measurement is based
an the standard uncertainty multiplied by a

coverage factor k=2, Which for a normal

distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement

dota - Guide to the expression af uncertainty in
measurement”

LiAAS

ADDTOVED SIEMAROTWT ..cioiioiiniiinomidos ittt asibihsns LaSh s Ess4 45 b an i e et

Mr. Parinya Booncharoen
Calibration Department Manager

1
THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION Fﬂlﬁﬁﬁﬁi gm Eaﬂ.lﬂ‘uﬂ)

IN WRITING FROM THE LABORATORY



NAC

JIRANATEE ASSOCIATES CO.LTD.

Continuation of Certificate of Calibration Number CL-012-65

MEASUREMENT RESULTS:

Page 2 of 2 Pages

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter). The Humid air was used as a
medium in the system. The standard conditions are 25°C (298.15 K) and 760 mmHg for standard temperature and standard pressure respectively,

Table 1: The results of @ Standard calibration data

Flow rate Pressure Temperature | Temperature Ap_meter Ap_Orifice Standard Flow [(]
Plate [Pa] [Ta] [Tm] ¥
m’/min mmHg ha o °c mmHg inH;0 m/min

i 0.700 756.152 24.690 24,150 56,497 1.688 1.296 0.647
2 1.001 756.144 24.650 24.100 60.829 3.410 1.B843 0.919
i 1.119 756,100 24,670 24.080 41.077 4,577 2.123 1.056
4 1.169 756.072 24.580 24.130 30.350 45:100 2254 1.119
5 1.417 756.087 24.300 23.850 29,843 7.540 2742 1.359

Slope {m}: 2.029%0

Intercept (h): -0.01831

Correlation coefficient (r): 0.99973

Uncertalnty (k=2): 0012  m'/min

Table 2: The results of @ actual calibration data

Flow rate Pressure Temperature Tnnmnm | Ap_meter | Ap_Orifice Standard Flow (0]
Plate [Pa] [Ta] [Tm} ¥
m'/min mmHg "¢ 'c mmHg inH,0 m i

L 0.700 756.152 14.5”?__ HIS-D 56,497 1.688 0.B15 0.649
2 1.001 756.144 24650 24,100 60.829 3.410 1.159 0.922
3 1.119 756,100 24670 24,080 41,077 4,527 1335 1,060
4 1.169 756.072 24,580 24130 30.350 5.100 1.417 1.123
5 1.417 756.087 24,300 23.850 29.843 7.540 1.722 1,363

Slope {m): 1.27142

Intercept (b): -0.01152

Correlation coefficlent (r): ﬂm

Uncertainty (& = 2): 0013 m'/min

***End of Certificate of Callbration™**

J
AC

WOCIATES C0 1
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Airgas Specialty Gases
Airgas USA LLC
6141 Easton Road

Airgas

an Ajr Liquide company Plumsteadville, PA 18940
Airgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD
Customer: AIR LIQUIDE (THAILAND)
LF+- i
Part Number: EO5SNIST1E15A0014 Reference Number: 160-402772205-1
Cylinder Number: EB0162121 Cylinder Volume: 144.0 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2016 PSIG
PGVP Number: A12023 Valve Outlet: 660
Gas Code: CO,C02,NO,NOX, 502 BALN Certification Date:  Jul 06, 2023

Expiration Date: Jul 06, 2031

e -
Cartification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Callbration Standards (May 2012)" dagument EPA
BOO/R-12/531, uting the assay procedures lstod. Analytical Methodology does not require correction for analytical interferance, This cylinder has a iotal analytical
uncerlainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this callbration mixture. All concentrations are on a
mole/mole basis unless otherwise noted. The results relate only to the (lems tested, The report-shall not be reproduced except in full without approval of the laboratery. Do
Mot Use This Cylinder below 100 psig, |.e. 0.7 megapascais.

ANALYTICAL RESULTS

Component Requested Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
NOX 100.0 PPM 100.4 PPM G1 +/- 0.9% NIST Traceable DB/27/2023, O7/06/2023
NITRIC OXIDE 100.0 PPM 100.2 PPM G1 +/- 0.9% NIST Traceable 06/2772023, 07/06/2023
SULFUR DIOXIDE 100.0 PPM 100.0 PPM G1 +/= 1 4% NIST Traceable 06/27/2023, 07/06/2023
CARBON MONOXIDE 200.0 PPM 198.2 PPM G1 +- 0,3% NIST Traceable D6/26/2023
CARBON DICXIDE B.0DD % 7.882 % G1 +{-1.2% NIST Traceable 062772023
NITROGEN Balance

CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
GMIS 104202308 CCT754364 98.36 PPM NITRIC OXIDE/MNITROGEN +- 0.4% Jan 04, 2031
PRM C2219101 APE1514048 100.19 PPM NITRIC OXIDE/NITROGEN +-0.3% Feb 28, 2025
GMIS 2023042525 CCT754381 9B8.52 PPM NITRIC OXIDE/NITROGEN +-0.4% Apr 25, 2031
PRM 12409 D813660 15.01 PPM NITROGEN DIOXIDE/AIR +-1.5% Feb 17, 2023
GMIS 153400202002 EBO130037 9.693 PPM NITROGEN DIOXIDE/NITROGEN H-18% Sep 29, 2025
NTRM 160102-22 KALDD3B20 97.69 PPM SULFUR DIDXIDE/NITROGEN +-0.8% Nov 01, 2027
co 230601 CC745902 249,47 PPM CARBON MONOXIDE/NITROGEN +-0.3% Dec 08, 2028
NTRM 130608-02 CC411730 13.358 % CARBON DIOXIDE/NITROGEN +/- 0.6% May 14, 2025

The SRM, NTRM, PRM, or RGM noted above is only in reference to the GMIS used in the assay and nol part af the analysis.

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet iS50 FTIR AUP2010245 CO2 FTIR Jun 15, 2023

SIEMENS ULTRAMATEE N1-C8-180 NDIR Jun 14, 2023

Nicolet iS50 FTIR AUPZ010245 NO FTIR Jun 29, 2023

Nicolet IS50 FTIR AUP2010245 NO2 FTIR Jun 15, 2023

Nicolet iS50 FTIR AUP2010245 SO2 FTIR

Jun 08, 2023
==

AN VT

Approved foruRa\IEase

Page 1 of 1
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‘\'\.'qlll ”P',b_,

MIRACLE INTERNATIONAL TECHNOLOGY CO.,.LTD M
214 Bangwack Rd. Bangpai Bangkae Bangkok 10160 s
Tel.: 0-2865-4647-8 Fax: 0-2865-4649 hitp//www.miL.in,th AMR
MGC-TYSLTIG 17023
CALERATION D05

— 0 P
[mlA[m] CALIBRATION CERTIFICATE
w2

Certificate No. : 1.202409227-0002
Date Issued : 23-Sep-24

Customer : United Analyst and Engineering Consultant Co..Ltd.
81 Soi Udomsuk 41,Sukhumvit Road,Bangchak.Phrakanong,Bangkok 10260

Equipment : Mass Flow Meter
Manufacturer : Alicat Scientific
Model : MB-5SCCM-D/5SM
Serial No. : 71015

ID No./Tag No. : UAE.EMAZ2.119/2555
Date Received : 16-Sep-24

Date Calibrated : 19-Sep-24
Calibrated by : Saruth Srichutikul

Calibration Method or Calibration Procedure Used

In-house method : CP-34 by comparison against mass flow calibrator,

This certificate is traceable to national standards, which realize the units of measurement according

to the International System of Units (SI).

Result of Calibration

The reported uncertainty of measurement was based on standard uncertainty multiplied by a
coverage factor k =2, providing a level confidence approximately 95 percent.

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

the Miracle International Technology Company Limited.

CERTIFIED
Approved by: SOEO?ULLT

(Sarayuth Tochua)

Page | of 3
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Certificate No. :  L202409227-0002

Note : The actual flow rate is determined by the equation :

: Q= Flow rate
: P = Absolute pressure

: T = Absolute temperature

Oue - - PR.f . y — : Subscript "Meas" = Measurement condition
oo T @

Proas  Trar : Subseript "Ref" = Reference condition
Condition As-Received : Used Item

The measurment results and statements of conformity with specification only relate to the item calibrated.
Traceability of Certificate :

The International System of Units (SI) through

NIMT Certificate No. MW-0047-24 MW-0048-24 for Gas Flow meter Serial No. M3209179B/M5209179A, Due 03-Jul-25

End of Certificate

Page 3 of 3
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Certificate No. : L202400227-0002

Environment : Ambient temperature : ( 23 42)°C
Relative humidity : { 50 £15)%RH
Capacity Range : 3 ml/min
Calibration Media : Air
Type : Mass Flowmeter
Unit Under Calibration Reference Condition : Pressure 101.325 kPalabs) , 25 °C, Air
Temperature Pressure UUC Reading  STD Reading Error Uncertainty MPE Pass / Fail
{2C}) (kPa ) { ml/min ) ( ml/imin ) ( ml/min ) (£mlimin) £ ml/min ) Simple
Acceptance
22,11 99.78 0.000 0.00 * 0.000 0.063 0.010 Pass
21.97 105.25 2.000 1.992 = 0.008 0.094 0.026 Pass
2225 108.13 3.000 1.986 0.014 0.13 0.034 Pass
2234 108.97 3.300 3.276 0.024 0.14 0.036 Pass
21.84 111.06 4.000 3.970 0.030 0.16 0.042 Pass
22.30 114.43 5.000 4.958 0.042 0.19 0.050 Pass
Error = Unit Under Calibration - Standard Pass = |error|{<= |MPE|
MPE = Maximum Permissible Error Fail = |error|> [MPE|
Marked * are not included in the NSC-ONSC accreditation schedule for our laboratory.
- ERROR CHART
=
2 0.1
= J—
E 0.0 — sem—m==
= - - e x
= 0.0 rereamen e X
= Ly o - 5¢ X
B 0.0 * ' .
— -
$ | - - -
= 0.0 - == -
— -
- [ e
- -0.1
%
= *  Error { ml/min ) = w e Upper Limit ( ml/min ) = = = |Lower Limit { ml/min }

FLOWRATE ( ml/min )

Page 2 of 3
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USUTED Axat YET AND ENGINEZRING
CONSULTANT COMPANT LIMITED

Tel. 0 2763 2828

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

Fax 0 2763 2800 www.uaeconsultant.com E-mail: vae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Oct 11,2024

Equipment :

Gas Analyzer (NO2)

Model :

Manufacturer : Thermo Scientific

42i

Serial Number :

1201497725

Standard Gas Concentration

Dilutor Detail

Sulphur Dioxide (SOz2) 42.89 PPM Manufacturer :
Nitric Oxide (NO) 46.77 PPM Model :
Methane (CHs) = PPM Serial Number :
Carbon Monoxide (CO) 965.9

Cylinder No. : EB0159156

Expiration Date : Nov 6,2026

Thermo Scientific

146i

1180540071

Multi-point gas test data

Reference Value (ppb) Analyz(zll')bD)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.8 0.80 0.79 0.79
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.29
:Acceptable Limit + 5%
Multi-Point Gas Test Chart |
450
— 400 4066
£2
2 350 -
& 300 300.9
g' 250
5 200 —260-7
2 150
g 1000
< 100 1TUU. O
50 -
0 +0.0-
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—<— Analyzer Display ‘
g, /)
/' Calculate by ///fﬂ/(p rove by/
Lz, af .o /9 7 AL lls g
TG et T
11 10 = 2567 11 Oct 2024
............ Y T Y Sy S
Page 1 of 1 1eNAIUAIUAN




INE
I\

USUTED Axat YET AND ENGINEZRING

CONSULTAN

T COMPANT 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: vae@uaeconsultant.com

Test Date

MULTI-POINT GAS TEST REPORT

: Sep 26,2024

Equipment :
Manufacturer :

Gas Analyzer (NO2)
Thermo Scientific

Model :
Serial Number :

42i

1201778105

Standard Gas Concentration
Sulphur Dioxide (SO2)
Nitric Oxide (NO)

Methane (CHs) -

Carbon Monoxide (CO)
Cylinder No. :

Expiration Date :

Dilutor Detail

42.89 PPM Manufacturer :
46.77 PPM Model :

PPM Serial Number :
965.9
EB0159156
Nov 6,2026

Thermo Scientific

146i

1180540071

Multi-point gas test data

Reference Value (ppb) Analyz(ill-’bD)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.5 0.50 0.50 0.50
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.36
:Acceptable Limit + 5%
Multi-Point Gas Test Chart I
450
—_ 400 4000
Q2
S 350 ,
F 300 300:9
& 250
a ey
E’ 200 — ZUU 0
> 150 =
g ’ri\';\/-;
< 100 LU0 T
50 -
0 +05
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—— Analyzer Display ‘
7)o
7 2 :.7‘[‘// /‘I — /S
/" calculate by ,_{jri?ﬁﬁ-ove by /¢
(L / > /;)' i ", C L
4 f' L{?—\/ L/ g
26 / Sep / 2024
Page 1 of 1 1eNAIUAIUAN




F |/ A United Analyst and Engineering Consultant Co., Ltd.
I 3 Soi Udomsuk 41, Sukhumvit Road. Bangchak. Phrakhanong. Bangkok 10260

USUTED Axat YET AND ENGINEZRING

consutant comeany uaren 1@l 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Sep 20,2024

Equipment : Gas Analyzer (NO2) Model : 42i

Manufacturer : Thermo Scientific Serial Number : 1201778106

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SOz2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM  Model : 146i

Methane (CHs) = PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9

Cylinder No. : EB0159156

Expiration Date : Nov 6,2026

Multi-point gas test data

Reference Value (ppb) Analyz(ill-’bD)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 101.6 1.60 1.57 1.57
Level 3 40.00% 200.0 200.9 0.90 0.45 0.45
Level 4 60.00% 300.0 301.2 1.20 0.40 0.40
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.48

:Acceptable Limit + 5%
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[ ( |/ A United Analyst and Engineering Consultant Co., Ltd.
r

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

UMITED AL YET AND ENGIREZRING

CONSULTANT

coweany wren 1€L 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: vae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Sep 6,2024

Equipment : Gas Analyzer (SO2) Model : 43i

Manufacturer : Thermo SCIENTIFIC Serial Number : 1201778111

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SOz2) 42.89 PPM Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM  Model : 146i

Methane (CHs) = PPM Serial Number : 1180540071

Carbon Monoxide (CO) 965.9

Cylinder No. : EB01159156

Expiration Date : Nov 06,2026

Multi-point gas test data

Reference Value (ppb) Analyz(zll')bD)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 200.9 0.90 0.45 0.45
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.31

:Acceptable Limit + 5%
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[ ( |/ A United Analyst and Engineering Consultant Co., Ltd.
r

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

UMITED AL YET AND ENGIREZRING

CONSULTANT

coweany wren 1€L 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: vae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Sep 6,2024

Equipment : Gas Analyzer (SO2) Model : 43i

Manufacturer : Thermo SCIENTIFIC Serial Number : CM22387061

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SOz2) 42.89 PPM Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM  Model : 146i

Methane (CHs) = PPM Serial Number : 1180540071

Carbon Monoxide (CO) 965.9

Cylinder No. : EB01159156

Expiration Date : Nov 06,2026

Multi-point gas test data

Reference Value (ppb) Analyz(ill-’bD)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 301.1 1.10 0.37 0.37
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.28

:Acceptable Limit + 5%
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ENA

UMITED AL YET AND ENGIREZRING

Tel. 0 2763 2828 Fax 0 2763 2800

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

CONSULTANT COMPANT LIBTED www.uaeconsultant.com E-mail: uae@uaeconsultant.com
MULTI-POINT GAS TEST REPORT
Test Date : Sep 6,2024
Equipment : Gas Analyzer (SO2) Model : 43i
Manufacturer : Thermo SCIENTIFIC Serial Number : CM22387065

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SOz2) 42.89 PPM Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 146i

Methane (CHs) = PPM Serial Number : 1180540071

Carbon Monoxide (CO) 965.9

Cylinder No. : EB01159156

Expiration Date : Nov 06,2026

Multi-point gas test data

Reference Value (ppb) Analyz(zll')bD)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.6 0.60 0.60 0.60
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.24
:Acceptable Limit + 5%
Multi-Point Gas Test Chart |
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ENA

UMITED AL YET AND ENGIREZRING

CONSULTANT

United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road. Bangchak. Phrakhanong. Bangkok 10260
coweany Linren 101 0 2763 2828

Fax 0 2763 2800 www.uaeconsultant.com E-mail: vae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Sep 6,2024
Equipment : Gas Analyzer (SO2) Model : 43i
Manufacturer : Thermo SCIENTIFIC Serial Number : CM22387066

Standard Gas Concentration

Sulphur Dioxide (SO2)

42.89

Dilutor Detail
PPM Manufacturer :

Nitric Oxide (NO)

46.77

PPM Model :

Methane (CHs)

PPM Serial Number :

Carbon Monoxide (CO)

965.9

Cylinder No. :

EB01159156

Expiration Date :

Nov 06,2026

Thermo SCIENTIFIC

146i

1180540071

Multi-point gas test data

Reference Value (ppb) Analyz(zll')bD)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.29
:Acceptable Limit + 5%
Multi-Point Gas Test Chart |
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THE LINDE GROUP

Certificate Of Analysis
Special Gases Mixture

Customer Details
Name: Address: Custamer Tag No
United Analyst & Engineering Co,, Ltd 3 Soi Udomsuk 41, Sukhumvil Rd., Bang

Chak, Khet Phra Khanong, Bangkok 10260

Certificate Details

Number: 3384/20 Date of Issue 4-Aug-2020 Expiry date 4-Aug-2028
Material Details
Production Order: 90161442 Malerial Code 400400-AL-34 Cylinder No D824432
Gas content: 6.60 M* Filling pressure: 137.0 bar Valve: (GA 590 BRASS
Cylinder Owner: LINDE Cylinder Material: Aluminum Cylinder Size 501
Laboratory Report
Analytical Result

Component CD:S;:;'{;?:M Analysis Result' Uncertainty’ Method of Analysis’ Assay Date
Methane 40.0 ppm 39.8 ppm + 1% relative (6) |-PB-352 4-Aug-2020
In Air

Reference Stondord vsed in Assay

Reference Standard Cylinder number Concentration Expiry date:
Methane 25399956 49.29 =039 ppm 4-0ci-2020
In Nitragen

Analytical Instruments used in Assay
Instrument /Make /Madel Analytical Principle Last Multipoint Calibration
FTIR Spectrometers Nicolet 1550 FTIR-CH4 4-Aug-2020

Recommend usage condition

Minimum utilization: 5% of actual content or before expire date whichever comes first,
Storage condition: Keep in well ventilation and secure area.

Comments

When reardering, please quote the material number

Note:

1. Al 1esults expressed in this repart are on male/male basis, unless atherwise specilied. The Assay ol this Standard has been perfarmed |

accordance with the EPA Traceability Protocal EPA-600/R-12/531 for the Assay and Cerlification of Gaseous Calibration Standards using procedure Gi

2. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2, providing a level of confiden = of approximately 95%

The measurement of this malerial is raceable 1o the 5 through the relerence gas standard which is traceable to Swiss National Standard of Mass ol
other iecognised national metrology institutes.
3. (1) Gas Cheomatography, (2) Patamagnetic Oxygen Analyzer, (3) Electrochemical Oxygen Analyzer, (4) Electrochemical Moisture Analys

(5) Total Hydrocarbon Analyzer, (6) Other - Specilied
Sukanya Parinyasoontorm nw/

Page 1of 1 Signatory for and on behalf of Linde (Thailand) Co., Ltd

This report shall not be reproduced except in full PB-002/FO0&

USBn Auid (Ustindlne) $7 (Lvisu) Linde (Thailand) Public Company Limitéd!/ 1, 01 Oclobier 2019

GITEITOOTES PLE. Regahutio s DI07SE7D0O T

U 15 LTonnnooes ©2,/3 nY 14 UUUTIIN-RETR MU, 6.5 R 15" Hloor, Bangna Tower A, /3 Moo 14, Bangna Trad KM, 6.5 Road, Bangkaew

o.UTowd oagnssIms 10540 sl (66) 2338-6100  Insans (66) 2338-6313 Bangples, Samutprakarn 10540, Tel (66) 23386100 Fay (66) 2338-6333

[soomaalnsd: 105 W) 5 AUWAIAS aU0km ooEonsT 24180 Wellgrow Plant: 105 Moo 5 1 Bangssmak, A.Bangpakang. Chachoengsan 24180
Insfur (66) 36.570-479-93 Insans (66) 38.570-323 Thailand, Tel (66) 38.570-479-93 Fax (66) 38.570-323
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ELECTRICAL AND ELECTRONICS INSTITUTE

e\ ELECTRICAL AND ELECTRONICS INSTITUTE
-) FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37,

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 NSC-TISENS 37025

l Vel

CALIBRATION 0119
Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.:
Operation No.:

Equipment:

Manufacturer:

Model/Type:

Serial No.:

ID No.:

Customer:

Address:

Received Date:

Calibrated Date:

Issued Date:

Calibrated by:

CP20240291EA
CP2024070254

Certificate of Calibration

Sound Level Meter

Larson Davis (Meter), PCB (Microphone), PCB (Preampilifier)

LxT2 (Meter), 375A04B02 (Microphone), PRMLXT2C (Preamplifier)
0005396 (Meter), 329350 (Microphone), 073805 (Preamplifier)
UAE.EFM.033/2564

United Analyst and Engineering Consultant Co.,Ltd.

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

25 July 2024
5 -6 August 2024
7 August 2024

Ms. Juntaporn Kunhakom

Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develggpment.

F-CAL-004 Ed.1



ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

©

amiilwwhia:3iannsaiind
Il[[mlu.l AND ELECTROMICS INSTITUTE

Certificate No.: CP20240291EA

Calibration Report

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preampilifier)
Model/Type: LxT2 (Meter), 375A04B02 (Microphone), PRMLXT2C (Preamplifier)
Serial No.: 0005396 (Meter), 329350 (Microphone), 073805 (Preamplifier)

ID No.: UAE.EFM.033/2564

Ambient Temperature:
Relative Humidity:
Pressure:

Method of Calibration :-
IEC 61672-3:2013.

(23+2)°C
(50+15)%
(101.3 + 1.5) kPa

Condition of this result of calibration

1. Reference standards instrument :-

Instrument Model Serial No. Cert. No. Due Date
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)|Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
4)[6.5 Digit precision multimeter 8846A 9610014 CB20230200EA 15 November 2024
5)|Pressure humidity and CL1-P240023 24 March 2025

Temperature Transmitter PTUs0L 13950483 CD20240142EA 12 June 2025
6)|Pressure humidity and CL1-P240030 11 April 2025
Temperature Transmitter PTUs0L 13950484 CD20240143EA 12 June 2025
. CB20240035EB 13 February 2025
7)|Perf Audio Anal U8903B MY56510003
)|Performance Audio Analyzer CK20230072EA 13 Septermber 2024

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

3. This certification is traceable to the international system of unit maintained at :-
Reference standards instrument for Acoustic function
- National Institute of Metrology (Thailand)
Reference standards instrument for Electrical function
- National Institute of Metrology (Thailand)
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Result of Calibration:-

Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
1
enaslueuAy
Page 2 of 6 F-CAL-005 Ed.1




ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

©

mwlﬂwm"a sSiannsaiind
'ELECTRICAL AND ELECTRONICS INSTITUTE

Certificate No.: CP20240291EA
Calibration Report
Function : 2. Self-generated Noise
2.1 Microphone Installed
Measured value
(dB)

29.3

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 29.1
C-weighting 28.8
Z-weighting 34.1

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB.

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(H2) (dB) (dB) (dB) (dB)
125 0.3 0.1 0.3 +1.5
1000 -0.1 -0.1 -0.1 +1.0
8000 0.2 0.2 0.2 +5.0

Function : 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
63 0.0 0.0 0.0 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.0 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 -0.1 0.0 +5.0
Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz
Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2
1
enaslueuAy
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240291EA

Calibration Report

5.2 Time weighting at 1 kHz

Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 +0.1
Slow 94.0 0.0 +0.1
LAeq 94.0 0.0 +0.1
Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.
Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.3
Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.1
99.0 99.0 0.0 +1.1
104.0 104.0 0.0 +1.1
109.0 109.0 0.0 +1.1
114.0 114.0 0.0 +1.1
119.0 119.0 0.0 +1.1
124.0 124.0 0.0 +1.1
129.0 129.0 0.0 +1.1
134.0 134.1 0.1 +1.1
139.0 139.1 0.1 +1.1
140.0 140.1 0.1 +1.1
141.0 141.1 0.1 +1.1
1
enaslueuAy
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240291EA

Calibration Report
7.2 Level Linearity on the reference level range, Lower

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.1 0.1 +1.1
43.0 43.1 0.1 +1.1
42.0 42.2 0.2 +1.1
41.0 41.2 0.2 +1.1
40.0 40.3 0.3 +1.1
Function : 8. Tone burst response
Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 135.9 -0.1 +1.0
Fast 2 118.8 -0.2 +1.0;-25
0.25 109.8 -0.2 +1.5;-5.0
Slow 200 129.5 -0.1 +1.0
2 109.9 -0.1 +1.0;-5.0
200 130.0 0.0 +1.0
LAE 2 110.0 0.0 +1.0;-2.5
0.25 101.0 0.0 +1.5;-5.0
Function : 9. Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 135.4 134.8 0.6 3.0
cycle
Positive
134.4 134.0 -0.4 +2.0
half cycle
hegative 134.4 134.0 0.4 20
half cycle
Function : 10. Overload indication
— Measured value (dB) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
143.4 143.4 0.0 +1.5
\onans LurmuA
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240291EA

Function : 11. High-Level Stability

Calibration Report

High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Period to

Apply Signal Reference SPL

Conclusion of Time

Record SPL at

Deviated value Acceptance limits

(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.3
Uncertainty of measurement
. Uncertainty Maximum-permitted uncertainty
Function of measurement
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 0.30 0.60 (10Hz to 4kHz)
- Free-field sound pressure response level ’ 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
11) High-Level Stability 0.10 0.10

Remarks:
a sound calibrator.

2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 2.

4. The coverage factor k = 2.00

- - End of Report - -

Page 6 of 6
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INNOVATIVE INSTRUMENT CALIBRATION LAR LTS
INNOVATIVE INSTRUMENT COL LT0. HEAD OFFICE i &

110

A\ i
_ SS—*
7 130 MOO 13 SOLSUNTINAKORN 11 TANMBON BANG KAEO, = INNOVATIVE M AN A
=L =z -5 ARSI National Accroditation Baare
AMPHOE BANG PHLISAMUT PRARAN PROVINUE 10540 THAIL AN %._h uliin BuTuiafivl Busnune $1fia "._::"’-__“"‘/’/:-:\‘\\35 ACCREDITED
PEL. (66021 16-3860-1 FAX. (6610-2116-7 140 . TR CALIBRATION LABORATORY
AC-296]
Page:1/7
Certificate of Calibration
Customer
Mame ¢ UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Certificate No : 24-5LM-214
Address ¢ 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No @ Req-2024-1379
10260
Unit Under Calibration Derails
Measurement item : : Sound Level Meter Microphone Class ; 2
Manufacturer . Larson Davis Microphone Model : 375A04
Model ¢ ExT2 Micraphone SN : 328675
Serial Number : 0005398 Preamplifier Model ;. PRMLxT2C
1D . UAEEFM.035:2564 Preamplifier SN : 073793
Resolution ;01 4B Instrument Status : Used
Culibration Environment and Details
Temperature ey o g
Humidity 50 %RH £ 20 %RH
Barometric Pressure 13 hPa £ 10 hPa
Received Date 24 June 2024
Calibrated Date + 2 July 2024
Calibration Procedure ¢ In-house method CP-SEM-01 based on IEC 61672-3 : 201 3 Electroncoustics - Sound level meters - Part 3: Periodic tesis
Location of Calibration : Lab Acoustic
Reference Standard
Ingtrument Brand Mudel SN e calibration Iracebility
Standard Microphone GRAS 40AN 188273 20 August 2024 GRAS
Multifrequency Calibrator Quest Quest-cal EFAO002 34 26 July 2024 TS1
Audio Generator Svantek Svand0| 131 § October 2024 WK Electric
Note
The reported unceriainty is based on stundurd uncertainty multiplied by the Coverage Factor k = 2, providing a level of confidence approximately 95 %.
Calibrated By : M']/ Approved By : J"lzh
Mr. Nappadon Lusngart Mr. Pacit Mathavorn
Service Calibration Engimeer Calibration Engincer Supervisor
Issue Date : 2 July 2024

1
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1. Indication at the calibration check frequency
ULC Setting Nominal Before Adjust Alter Adjusi Acceplance
UNCERTAINTY
FAST/A /37139 Level uuc ERR Luc ERR Limit Result
Calibrator Setting (dB) {dB) (dB) (dB) (dB) {+dB) (+dB)
1000 Hz 114 dB3 113.76 1140 0,24 113.8 +.04 0.20 .30 Pass
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SYANTEK, Model 8V 35A, SN. 58079
2. Self-generated noise, Microphone installed
ULC Setting
g, Measured UNCERTAINTY
FAST /37-139
UUC Weighting (dB) (+dB)
A 288 10
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
Measured UNCERTAINTY
FAST/37-139
UUC Weighting (dB) (+dB)
A 28.1 0.10
279 0.10
o’ 3.1 0,10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighti : f Limit
eighting Respone curve m Result
FAST / 37-139 A C A
i (+dB) {+dB)
STD Setting (dB) (dB) (dB)
125 Hz 0.1 0. 0.1 060 L5 Pass
1000 He 0.0 .0 0,0 .66 1.0 Pass
4000 He (AN .6 0.6 0,60 30 Pass
8000 Hz 0.5 04 0.4 0.70 50 Pass
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5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

Certificate No

Request No

24-5LM-214

Reg-2024-1379

ULC Setting Deviation from various Fregquency Acceptance
UNCERTAINTY
FAST/37-139 Weighting Respone curve Limit Result
STD Setting A (dB) C (dB) Z (dB) (+dB) (+dB)
63 Hz “(11 0.0 0.0 20 Pass
125 Hz -0, 1 0.0 0.0 1.5 Pass
250 Hz (.1 0.0 0.0 1.5 Pasy
500 Hz 0.0 0.0 0.0 1.5 Pass
1000 112 0.0 0.0 0.0 020 1.0 Pass
2000 He 0.1 0.1 0.0 2.0 Pass
4000 Hz (.0 0.0 0.1 3.0 Pass
000 Hz 0.0 0.0 0.1 50 Puss
16000 He 0.0 0 =Xl 45 _-INF. Pass
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /37-139 REF UvuC ERR Limit Result
UUC Weighting (dB) (dB) iy (+dB) (+dB)
A 114,04 1140 0.0 0.20 Pass
[ £ 114,00 114.0 0.0 0,20 0.20 Pass
s 11400 114.0 0.0 (.20 Piss
UUC Setting STD Measured Acceplance
UNCERTAINTY
IT-139/ A REF vuc ERR Limit Result
UL'C Time Respone (dB) (dB) (i) { +dB) (+dB)
Fast 1 F4.00 1140 0.0 A Pass]
Slow 11400 114.0 0.0 020 0,10 Pass]
lLeg 1 14.00 114.0 0.0 010 Puass]
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7. Long Term Stability
UUC Setting Measured Acceplance
LNCERTAINTY
FAST/A/37-139 ruc Limit Resuli
STD Setting (dB) (£ dB) (+dB)
Initial 114.0
Final 114.0
Devinted 0.0 10 0,30 Pass
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST/A{37-139 REF uc ERR Limit Result
STD dB {dB) (dB) (dB) {+dB) (+dB)
139.00 139 139.0 0.0 14 Pass
134.00 134 1340 0.0 1.1 Puss
129,00 129 129.0 on 1.1 Pass
124,010 124 124.0 0.0 11 Pass
119.00 19 119.0 0.0 1.1 Pass
114,00 114 1140 0.0 1.1 Pass
109,00 109 1090 0.0 1.1 Pass
104,00 104 1040 o0 (] Pass
99.00 49 99.0 .0 1.1 Pass
94.00 k2] 9319 “0 i1 Pass
R9.00 89 889 -0.4 1.1 Pass
030
B4.00 84 819 =01 1. Pass
79,00 749 789 -0 11 Puss
74,00 74 T390 -] 1.1 Pass
69.00 9 (1] 0.1 14 Pass
4,00 64 639 0.1 1.1 Pass
S9.00 59 589 -0 1.1 Pass
3400 54 514 -0, 1.1 Pass
19.00 49 440 0.0 11 PPass
44,00 R 4.0 0,0 11 Pass
19,00 39 19.3 0.3 1.1 PPass
15.00 38 384 0.4 I:1 Pass
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Certificate No 24-5LM-214
Reguest No Req-2024-1379
9. Level linearity including the level range control
LUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF vuc ERR Limit Result
UUC Range (dR) (dB) (dB) {+dB) { +dRB)
43.60 437 0.1 1.1 Pass
37-139 0,30
114 1140 0.0 1.1 Pass
10. Tone burst response
LUUC Setting ST Anticipated Measured Acceptunce
UNCERTAINTY
A 3T-139 Toneburst Rel vuc ERR Limit Resuli
UUC Time Respone (ms) (dB}) (dB) (dB) (+dB) {+dB)
200 1350 135.0 0.0 10 Prss
Fast 2 118.0 117.8 0.2 +1.0,-2.5 Pass
025 109.0 108.6 (1.4 +1.8, -5.0 Pass
200 128.6 128.5 -0, 1.0 Pass
Slow 0.20
2 109.0 108.9 0,1 +1.0,=5.0 Pass
200 129.0 129.0 LAY 1.0 Puss
SEL - 109.0 109.0 0.0 +10,-25 Pass
025 100,00 89.8 <02 +.5-50 Pass
11. Peak C Sound level
LL'C Setting Anticipated Meansured Acceptance
UNCERTAINTY
FAST /C /95-142 REF e ERR Limit Result
STD Setting (dB) (dB) (dB) ( +dB) (= dR)
Complete cycle 137.4 136.7 0,70 3.0 Pass
Positive half cycle 136.4 1362 -0.20 0.20 2.0 Pass
Negative half cycle 1364 1362 020 20 Puss
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Certificale No  : 24-SLM-214
Request No Reg-2024-1379
12. Overload indication
ULIC Setting Measured Acceplance
UNCERTAINTY
FAST / A/ 37-139 vec Limit Result
STD Serting (dig) (+dB) (=dR)
Positive one-half cycle 420
Nepgative one-hall cyele 142.1
Deviated 0.1 0.20 1.5 Pass
13. High Level Stability
LUC Setting Measured Accepiance
UNCERTAINTY
FAST A/ 37-139 vuc Limit Result
STD Setting (dB) (+dB) {4 dB)
Imitial 138.0
Final 138.0
Deviated 0.0 010 0.30 Pass
Note :
Maximum-permitted
Function
Uncertainty of measurement
1. Indication ut the calibration check frequency Not applicable
2. Self-generated noise, Microphone installed Naot applicable
3. Selt-generated noise, Microphone replaced by the electrical input signal device Not applicable
4. Acoustic signal test of frequency welghtings ar 10 Hz 10 4 kHz 0,60 di3
4. Acoustic signal test of frequency weightings at >4 kHz wo 10 kHz 0.70 dB
5. Electrionl signal test of frequency weightings, Weighting network respone with relative to 1| kHz 0.20 dB
6. Frequency and time weightings at 1kHz 0.20 dB
7. Long Term Stability 0.10di
8. Level linearity on the reference level range 0.30dB
9. Level linearity including the level range control 0.30dB
100, Tone burst response .30 dB
L1. Peak C Sound level 03548
12, Overload indication 0.25dB
13, High Level Swubility 010dB

- Acceptance lmit and Maximum-permitted Uncertainty was |EC 61672-1:2013
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Decision Rule for Statements of Conformity

The stundard decision rnile employed for the statements of conformity 1o gach calibration result will be applied using ILAC-GE:09/2019; Guidelines on the
Reporting of Compliance with Specification as following Fig. and staements

P'ass = The measurement result plus the expanded uncertamny with a 95% coverage probability were within the limit

1
Pass = The mensurement result was within the imit. However. o portion of the expanded uncertaimty of measuroment ot 95" exceeds the lmi

| ; ' .
Fail = The meassrement resull was out of the limit. However, a portion of the expanded nncertainty of measurement ot 950 is within the limit,

Fail = The mensurement result plus the expanded uncertainty with a 95" coverage probability were outside the limit

T

I T Upper limit

Measured value Fail'
Pass'

95% expanded uncertainty 1

.

Nominal

Lower limit
End of Certificate
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Certificate of Calibration
Customer
Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD, Certificate No : 24-SLM-236
Address : Bl Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong. Bangkok Request No : Reg-2024-1453
10260
Unit Under Calibration Details
Measurement it¢m : Sound Level Meter Microphone Class : 2
Manufacturer : Larson Davis Microphone Model : 375A04
Muodel s LxT2 Microphone S/N @ 335080
Sertal Number  D0066S | Preamplifier Model 1 PRMLxT2C
1D UAE.EFM. 1312565 Preamplifier S/N @ 071563
Resolution 01 dB Instrument Status ¢ Used
Calibration Environment and Details
Temperature 33CE2°C
Humidity LS50 %RH =20 %R
Barometric Pressure 1013 hPa & 10 hPa
Received Date | July 2024
Calibrated Date + 10 July 2024
Calibration Procedure ¢ In-house method CP-SLM-=01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters = Part 3: Periodic tests
Location of Calibration Lah Acoustic
Reference Standard
Instrument Brand Muodel SN, [Bue calibration Tracehility
Standard Microphone GRAS 40AN 188273 20 August 2024 GRAS
Multifrequency Calibrator Quest Quest-cal EFAQ00234 26 July 2024 Tsl
Audio Generator Svanick Svand01 131 8 October 2024 WK Electric
Note
The reported uncertainty is hased on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of conlidence spproximately 95 %,
Calibrated By : 'mt Approved By : .mz‘_}
Mr. Noppadon Luangart Mr. Pacit Mathavom
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : L0 July 2024
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1. Indication at the calibration check frequency
LUC Setting Nominal Before Adjust After Adjust Acceptance
UNCERTAINTY
FAST/ A /37-139 Level uuc ERR vuc ERR Limit Resuli
Calibrator Setting (dB) (dB) (dB) (dB) (dB) {+dB) (+dB)
1000 Hz 114 dB 113.76 1142 0,44 1138 04 0.20 0.30 Pass
Note Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 33A, SN, 58079
2. Self-generated noise, Microphone installed
UUC Setting
Measured UNCERTAINTY
FAST /37-139
ULC Welghting (uB) (+dB)
A a0y 0.10
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
Measured UNCERTAINTY
FAST/37-139
ULC Weighting (di) (& dB)
A 0.8 010
C 0.5 a.10
¥ 350 0.0
4. Acoustic signal test of frequency weightings (Without Windscreen)
Devidtion from various Freguency Ageceptance
ULC Setting UNCERTAINTY
Weighting Respone curve Limit Result
FAST [ 37-139 A C Z
(+dB) [+ dB)
STD Setting (dB) (dE) (dB)
125 Hz ol 0.1 0l 01,60 1.5 Puss
1000 Hz 0.0 0.0 0.0 0.60 1.0 Pass
4000 Hz 2.0 1.9 1.9 0.60 0 Pass
BO00 Hz L7 1.6 =) 0,70 50 Passl
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5. Electrical signal test of frequency weightings, Weighting netwark respone with relative to 1 kHz

Certificate No

Request No

24-5L.M-236

Reg-2024-1453

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST /37-139 Weighting Respoane curve Limit Result
STD Setting A (dB) C(dB) Z(dB) (+dB) (+dB)
63 Hz -0.1 0.0 0.0 .0 Pass
125 Hz -1 0.0 0.0 1.5 Pass
250 Hz 0.1 0.0 0.0 15 Pt
500 Hz 0.0 0.1 0.0 .8 Pass
1000 He 0.0 0.0 .0 0.20 1.0 Pass
2000 Hz 0. 0.1 (1.0 20 Pass
40060 He 0.0 0.0 0.0 3.0 Pass
BOOO Tz 0.0 0 1 50 Puss
16000 He 0.0 -0.1 1.1 +5, -INF, Pass
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/37-139 REF v ERR Limit Result
UUC Weighting (dB) () (dB) (+dB) (+dB)
A 114.00 114.0 0.0 0.20 Pass
C 114.00 114.0 0.0 01,20 0.20 Puss
FA 114.00 114.0 0.0 0,20 Pass
UUC Setting STD Miasured Acceplance
UNCERTAINTY
I7-138 1A REF 5] H & ERR Limit Result
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114,00 114.0 0.0 0.10 Pass|
Slow 114.00 114.0 0.0 020 010 Pass|
Leg 114,00 114.0 0.0 0.10 Pass|
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Certificate No 24-SL.M-236
Request No ; Req-2024-1455
7. Long Term Stability
LUC Setting Measured Acceplance
UNCERTAINTY
FAST/A/37-139 vec Limit Result
STD Setting (dB) (+dB) {+dB)
Initial 114.0
Final 114.0
Deviated 0.0 .10 0.30 Pass
8. Level linearity on the reference level range
LUC Setting Anticipated Deviation Accepiance
LNCERTAINTY
FAST/A737-139 REF vec ERR Limit Result
STD IR (dB) () (dB) (£ dB) ( £dB)
139.00 139 139.0 0.0 1.1 Pass
134.00 134 134.0 0.0 1.1 Puss
1249.00 129 129.0 0 1.1 Pass
124.00 124 124.0 1.0 1.1 Pass
119,00 1y 1190 0 A Pass
1 14000 114 1140 0 1.1 Pass
109,00 10 109.0 0,0 L1 Pass
104,00 104 104.0 0.0 1.1 Pass
89,00 a4 990 (i) 1.1 Pass
84.00 9 040 .0 1.1 Pass
89.00 89 0.0 [IX1} 1.1 Pass
84,00 4 #4.0 0.0 1. Pass
0.30
79,00 79 790 0.0 1.1 Pass
74.00 T4 Ta0 0.0 1.1 Pass
69,00 i 69.0 0.0 1.1 Pass
64,00 64 640 .0 L1 Pass
59.00 59 59.0 0.0 1.1 Pass
54.00 54 4.0 0.0 1.3 Pass
49,00 449 au.l i1 1.1 Pass
44,00 iR 44.2 0.2 (N Pass
43,00 43 433 0.3 1.1 Pass
42.00 42 4213 03 1.} Pass
41.00 41 414 04 L1 Pass
40,00 40 40.5 0.5 11 Pass
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9. Level linearity including the level range control

Certificate No

Request No

24-5LM-236

Reg-2024-1455

LUUC Setting STD Measured Aceeptance
UNCERTAINTY
FAST /A REF (U ERR Limit Result
UUC Range (dB) (dB) (dB) (+ dB) (+dB)
46.00 46.1 1 1.1 Pass
37-139 (.30
114 4.0 0.0 1.1 ['ass
10. Tone burst response
UUC Setting STD Amnticipated Measured Acceplance
UNCERTAINTY
Af3T-139 Toneburst Rel uuc ERR Limit Result
ULC Time Respone (ms) (dB) () (dB) {+dRB) [+ dB)
200 135.0 135.0 .o 1.0 Puss
Fast 2 1180 117.8 0.2 +1.0,-2.5 Pass
025 109.0 108.5 -0.5 +1.5.-50 Pass
200 128.6 128.5 0.1 1.0 Pass
Slow 0.20
] 109.0 10B.B 0.2 +1.0.-5.0 Pass
200 129.0 129.0 0.0 1,0 Pass
SEL 2 109.0 109.0 0.0 +1.0,-2.5 Pass
0.25 1000 997 (1.3 +1.3.-5.0 Pass
11. Peak C Sound level
UUC Setting Anticipated Measured Accepiance
UNCERTAINTY
FAST/C/95-142 REF Luc ERR Limit Result
STD Setting (di3) (dB) (dB) (£dB) [+ dB)
Complete cycle 1374 136.6 =0.80 10 Pass
Positive hall cycle 1364 1362 -0.20 0.20 20 Pass
Negative hall cyele 136.4 136.2 =-0.20 2.0 Pass
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FM-T0R-SLM-01 Rov, 04 lsvoe date 5624
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Request No Reqg-2024-1455
12. Overload indication
ULIC Setting Measured Aceeptance
UNCERTAINTY
FAST / A/ 37-139 | B 1] & Limit Result
STD Setting (dB) (+dB) (=dB)
Positive one=half cycle 144.9
Negative one-half evele 1449
Deviated 0.0 0,20 1.5 Pass

13. High Level Stability

ULC Setting Mensured Acceptance
UNCERTAINTY
FAST/A/37-139 (i & Limit Result
STD Setting {d) {+dB) (+dB)
Initial 138.1)
Final 138.0
Devialed 0.0 0.10 0.30 Pass
Note :
Maximum-permitted
Function
Uncertainty of measurement

| Indication at the calibration check frequency Not applicable
2 Self-generated noise, Microphone installed Mot applicable
1. Seif-generated noise. Microphone replaced by the elecinical mput signal device Mot applicable
4. Acoustic sigmal test of requency weightings at 10 Hz to 4 kHz 0.60 di

4. Acoustic signal lest of frequency weightings ot >4 KHz 1o 10 kHz 0.70 dB

5. Electrical signal test of requency weightings, Welghting network respone with relative 1o | kHz 0.20dB

. Frequency and time weightings at 1kHz 0.20d8

7. Lomg Term Stubility 0.10 dB

8. Level hinearity on the reference level mnge 0,30 dB

9. Level linearity including the level range control 0.30dB

| 0. Tone burst response 0.30 dB

11, Peak C Sound level 0.35dB

12, Overload indication 0.25d8

13. High Leve] Stability 010 dB

Acceptnce limit and Maximum-permuiied Unceriminiy was 1EC 6167212013

1
e results related only 1o the sem calibrated. The certificate shiall not be reproduced except in full, withour written approval of 1t@ﬂaﬂﬁh‘muqu

EM-TB-SLM-01 Rev. 04 lssae date 596724
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Certificate No ;| 24-5L.M-236
Request No @ Req-2024-1455

Decision Rule for Statements of Conformity

The standard decision rule employed for the starements of conformity 1o each calibrution resuli will be applicd vsing 1LAC-GE:0% 2019; Guidelines on the
Reporting of Compliance with Specification as following Fig, and stalements
Pass = The measurement result plus the expanded uncertainty with 1 957 covernge probahility were within the limin
I
Pass = The measurement result was within the Timit, However, a portion of the expanded uncerininty of menasurement ol 95% exceeds the Timi
1 "
Fail = The measurement result was ot of the Timit, However, a porgion of the expanded uncertamiy of measurement af 95" is within the limit

Fail = The mensurement resilt plus the expanded uncerainty with o 95%, covernge probability were outside the limit

Fall’

I —[ = Upper limit

Measured value

85% expanded uncertainty { e
I e R Noiminal
Lower limit
End of Certificate

1
The resulis relmed only 1o the e calibred. The cenificare shull nor be reproduced except in full, withouw writien approval of mﬂam’]uﬂu

FME=TOR-ST =010 Rev, (4 Issue date 26724



Envi Equipment Service Co., Ltd.
110254 Moo 3, Tumhbon Bang Rak Phatthana, Amphur Bang Bua Thong, Nonthaburi 11110
Tel. 098 362 9152, D89 478 7885

E-mail: sales@envi-ees.com

Certificate No.: E24-080074
Page.: | of 6

CERTIFICATE OF CALIBRATION

Customer

Address

Description of Equipment
Manufacturer

Model Number

Serial Number
ID./Control No.

Environment Conditions

Cal. Date

Issue Date

United Analyst and Engineering Consultant Co., Litd.

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

Console meter

Apex Instrument

XC-572-V

0807047

UAE. ANV 212/2551
Temperature (254 2)°C
Humidity {50+ 15) % RH
26/08/2024

26/08/2024

Calibration Method or Calibration Procedure Used

LS EPA Method i United State Environmental Proteclion Agency |

This certificae 15 raceable to national standard, which realize the units of measurement according 1o the International System of Units (15)

Result of Calibration

This certificate may nit be reproduced other than m full except with prior Written approval ol the Technical Manager. Envi Equipment

Service Company Limited

These reported uncertamties of méasurement e expanded by a coverage factor of k=2 providing a 95% confidence level

Calibrated by  : Mr. Sanya Sangnil Approved by

Technical Mangtlrr

nasluemuny



Certificate No. : E24-080074
Page :2ofé6

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425
S-POINT METRIC UNIT

Meter Console Information . Calibration Conditions ] FaclursiCunvenlans

gz"r:ﬁi“rm“de’ XC572V | | Date | Time | 26/08/2024 ":,;:1" Std Temp | 293 K
Console Serial | ggoroa7 | | HPEOR | Serzeosns Std Press | 760 | mm Hg
I[::":b::"de‘ SK25EX E?::s:':;'i" 75591 | mmHg | | K 0.386
gfmmhf:'i“' 00003580 ;‘:'t'::‘;f;“n’:m 1.001 Console Leak Check | PASS
Run Time Metering Console Calibration Meter
3.5;’_’[\;'2 Volume | Volume 2::? ?::‘: Volume Volume ?:::: 2::'?
Elapsed DH Initial Final Initial Final Initial Final Initial Final
(Q) (Pm) (Vi) (V) (i) (i) (Vwi) (Vwi) (twi) (twr)
min mm H:0 m? m’ e oG m’ m’ °C o
11.88 13.0 | 1160.277 | 1160.417 24 24 | 24983548 | 24997320 | 25 25
11.87 13.0 | 1160.417 | 1160.557 23 23 | 249.97320 | 250.11036 25 | 28
8.47 26.0 | 1160.565 | 1160.705 23 23 ::‘ﬂfn*tu_ 250.25472 25 | 25
8.43 26,0 | 1160705 | 1160.845 23 23 | 250.25472 | 250.39116 25 25
13.70 0.0 | 1160856 | 1161.136 24 24 | 25039676 | 250.67384 25 | 25
13.63 0.0 | 1161136 | 1161.416 24 24 | 250.67384 | 25094928 | 25 25
10,27 70.0 | 1161.428 | 1161.708 25 25 | 25095446 | 25123044 | 25 | 25
10.23 700 | 1161708 | 1161.988 26 26 | 251.23044 | 251.50574 25 ' 25
8.98 90.0 | 1162.001 | 1162.28] 26 26 | 25151066 | 25178586 | 24 L 24
8.95 90.0 | 1162.281 | 1162.561 | 27 27 | 251.78586 | 252.06032 24 ;! 24




Certificate No. : E24-080074
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METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425
5-POINT METRIC UNIT

Console Model ) _ . 01:10 3 ;
_§72- 2

Nicabes | XC-572 ‘o— Date | Time 26/08/2024 PM Std Temp 93 K

Console Serial Calibration - :

Niakbiar 0807047 Riforimos No. SER24-080032 . Std Press 760 mm Hg

DGM Model SK25EX Barometric 755.91 mmHg Ki 0.386

Number Pressure

DGHE Serial 00003sgg | | Calibration 1.001 Console Leak Check | PASS

Number B Meter Gamma

Calibration Data

Results
Standardized Data Dry Gas Meter
Calibration Factor Flowrate
Dry Gas Meter | Calibration Meter | Value | Variation | Std & Corr | 0212 m’wa/min Variation
(Vi) | (Quargy) | (VW) | (QWiag)) (Y) (AY) (Qmistdjieom) (&Hg) (&Ha)
m’ m*/min m? m /min m/min mm H,0
0.137 0.012 0.135 0.011 0,981 0.005 0.011 44.831 -0.558
0137 0.012 0.134 ol 0.977 IR ol 45.071 r| -0.318
0.137 0016 0.134 0,016 0.974 | -0.003 ll.llli 46.259 ! 0.870
0,137 0.016 0.133 0.016 0971 | -0.005 0.016 46,125 | 0.736
0275 | 0020 | 0271 0.020 | 0985 | 0.008 0,020 45.532 | 0.143
0.275 .Tl.u:l;- " 0.269 0.020 0,979 | 0.002 0.020 _45.tEH | 0.240
0.276 0.027 0.270 0.026 0.978 Ii 0.001 0.026 45..!-1.1: R | -0.021
(L276 0.027 _ILZh‘J R 0.026 1L976 I' 0,001 0.026 : 45.297 l -0,092
0.277 0.031 0.270 .03 0.973 | -0.003 0.030 | 44.935 | -0.454
0.277 0.03] 0.269 (L0300 0.971 . -0.006 0.030 l 44.843 | -0.546
0.977 | Y Average | | 45389 ( A‘?E"r'f;e

Note: For Calibration Factor Y. the ratio of the reading of the calibration meter to the dry gas meter, acceptable
tolerance of individual values from the average is £0.02.
For £aHg, orifice pressure differential that equates to 0.75 cfm (0.0212 m/min) at standard temp
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Certificate No. : E24-080074
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* Meter Console Information | | Calibration Conditions I

1 - .
Console Model | xcs72.v | | Date | Time | 20082024 | °0:10 | | StaTemp | 293 K
Number PM
— — ] e . | |
Console Serial | (000049 Calibration | o0y a80032 Std Press | 760 | mm Hg
Number | Reference No, | |
T = f 1
DCM Madu | SK25EX DArsaE 75591 | mmHz | | Ki 0.386
Number Pressure |
RO Serial ‘ 00003580 | | Chlibration 1.001 Console Leak Check | PASS
| Number Meter Gamma | |
| =
| Calibration Date; 26-R-2024 Culibration Relerence No SER24-080032
Meter Gamma vs Flowrate
1,000 T
0.990
= 0980
% 0.97¢ ——Gamma Y
3 = Max Allow Y
‘E Min Allow Y
= 0970 |
|
(1.960 I
| |
|
i
L 0.950 - : |
| 0,000 0.005 0.010 0.015 0.020 0.025 0.030 0.035

Flowrate Standardized & Corrected (m*/min)

Console Senal; 0807047
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Certificate No. : E24-080074
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Meter Console Information ‘ Calibration Conditions ._

Console Model . 5 | 01:10 |
(C.572- 2 S
Neiskics XC-572-\ Date Time | 26/08/2024 PM Std Temp L 293 K
—n e = T Er— =

Console Serial 0807047 Calibration SERTA-080002 Std Press 760 s By

Number Reference No.

DI PRucel SK25EX CAFHIETR: 75591 | mmHg | | K 0.386

Number Pressure

DGM Serisl. | ongo3sse | | CAlibratics 1.001 Console Leak Check | PASS
(Number | """ | | Meter Gamma ) R B . e

Calibration Date 26-8-2024 Caltbration Reference No: SER24-080132

Meter Pressure vs Flowrate

0,040
(1.035
0.030 | 0.030

(.025

0.020 | //'ﬂ.ﬁlll

0.016

Corrected (m*/min)

0.015

Flowrate Standardized &

1011
0.010

0.005 |

0.000 -
0.000 20.000 40.000 60.000 £0.000 100.000

DGM Orifice AH (mm H20)

Console Senal: (807047 Console Model: XC-572-V
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THERMOCOUPLES SYSTEM CALIBRATION

Sampling System Equipment Information | Calibration Conditions
Console Model Number XC-572-V Date Time 26/08/2024 | 03:10 PM
Console Serial Num ber | 0807047 Calibration Reference No. SER24-080032
DGM Model Number SK2I5EX Reference Thermometer DIGICON
DGM Serial Number 00003080 Serial Number 183169105
Meter Box Model Number JENCO 765 I(I"_; —I
Meter Box Serial Number JC 19778 | |

Console Thermocouple Simulator

Channel and Meter Box Channel Temperature Reading ( *C )

test point -18.0 | 25.0 l‘as.n ] 93.0 | 149.0 | 260.0 | 371.0 | 482.0 | 593.0 | 816.0 | 1038.0
Stack -17.0 IS.HI 3-8.ﬂ 92.0 147.0 | 256.0 | 368.0 | 485.0 | 590.0 | 814.0 1036.0
Anx 7.0 | 250 | 380 | 920 | 1470
Probe -17.0 25.0 | 38.0 92.0 147.0
Filter -17.0 | 25.0 | 38.0 | 92.0 | 147.0
Oven -17.0 25.0 38.0 92.0 147.0

 Exit -17.0 | 25.0 | 38.0

Tolerance Range
Stack ¢ 1.30%  Absolute Meter + 3.0°C

Probe 3.o°C Exit += Z0%C

Filter = 30°C




Envi Equipment Service Co., Ltd.
110/254 Moo 3. Tumbon Bang Rak Phatthana. Amphur Bang Bua Thong, Nonthaburi 11110
lel. 098 362 9152, 089 478 7885

E-mail: sales@envi-ees.com

Certificate No.: E24-080073
Page.: 1 of 6

CERTIFICATE OF CALIBRATION

Customer : United Analyst and Engineering Consultant Co., Ltd.

81 So0i Udomsuk 41, Sukhumvit Road. Bangchak. Phrakhanong,

Addvew Bangkok 10260

Description of Equipment : Console meter

Manufacturer ;. Apex Instrument

Model Number : XC-572-V

Serial Number : 1904011

ID./Control No. : UAE.EFM 118/2562

Environment Conditions ¢ Temperature (25+£2)°C
Humidity (50 £15) % RH

Cal. Date . 21/08/2024

Issue Date : 21/08/2024

Calibration Method or Calibration Procedure Used

LS EPA Method (United State Environmental Protection Agency)

This certificate is tracenble (0 national stendiard. which realize the units of measurement according o the International System of Units (15)

Result of Calibration

I'his certificate may not be reproduced other than in full except with prior Written approval of the Technical Manager, Envi Equipment
Service Company Limited

I'hese reponed uncenainties of measurement are expanded by a coverage factor of k=2, providing o 95% confidence |evel

Calibrated by - Mr. Sanya Sangnil Approved by

{Mr. Mana Fuekhud)

Technical Manger

nasluemuny




Meter Console Information I

Certificate No. : E24-080073

Page

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425
5-POINT METRIC UNIT

Callbnt_iun Conditions

:20f6

Console Model | _ ... | . 10:00 | | o o
XC-572-% 2 he

Nutishes XC-S Date Time 21/08/2024 AM Std Temp 293 K

Console Serial | Calibration e ’

SER24-07002 -
ety _ 1904011 Rifivense No. N_&_l{ 070026 - | Std Press & 760 mm Hg
gﬁM Model SK25EX Barometric 758.16 mmHg K 0.386

umber Pressure
DGM Serial Calibration .
I3
Number 00008685 Meter Gamma 1.001 Console Leak Check PASS

Calibration Data

Run Time Metering Console Calibration Meter )
3:: l'ln:e Volume | Volume ?:;:?: (T}::I:.:: Volume Volume 2:;:‘:: 2:;:‘:
Elapsed DH Initial Final Initial Final Initial Final Initial Final
(Q) (Pe) (Vomi) (V) (tmi) (tme) (Vwi) (Vwf) (twi) (twr)
min mm H,0 m’ m’ °C °C m’ m’ T °C
11.97 | 13.0 1.2810 1.4210 30 30 247.58494 | 247.72266 28 \ 28
T T
12.02 13.0 | 14210 | L5610 | 30 30 | 247.72266 | 247.86142 | 27 | 27
H.-l.i_ 26.0 | '|_.5f1;U 1.7080 . 1‘_1 29 247.86722 | 248.00508 27 | 27
| .40 26.0 1.7080 18480 29 20 248.00508 | 248.14262 _Zfl_ li 26
| 1378 40.0 1.8550 | 2.1350 29 20 | 24815146 | 24842030 | 26 | 26 |
13.82 40.0 2.1350 24150 29 29 248.42930 | 248.70800 26 26 i
10.28 70.0 2.4270 2.7070 30 30 248.71530 | 248.99126 25 25 r
10.33 70.0 2.7070 2.9870 30 R1l] 248.99226 | 249.27106 25 25 ]
B.U5 90.0 3.0020 J.2820 3 31 24927896 | 249.55508 25 25 i
8.92 90.0 3.2820 | 3.5620 31 31 24955508 | 24983062 25 | 25




Certificate No. : E24-080073
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METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425
5-POINT METRIC UNIT

' Meter Console Information | Calibration Conditions |

Console Model ) 2 : 10:00
e XC-572-V Date | Time 21/08/2024 L Std Temp 293 K
Console Serial Calibration . 3 )
Nutober | 1904011 | | Reference No. SER24-070026 Std Press 760 mm Hg
i &
[;GM Model | crospx Barometric 75816 | mmMg | | Ki 0.386
umber | | Pressure | M 1 il | ol
DGM Serial | | Calibration i i .
Nusiber . 00008685 Miic Cacroi 1.001 | Console Leak Check | PASS

Calibration Data

Results
Standardized Data Dry Gas Meter
Calibration Factor Flowrate

Dry Gas Meter | Calibration Meter | Value | Variation | Std & Corr | .0212 m*ys/min Variation

(Vi) | (Qusaar) | (VW) | (QWeaay) (Y) (AY) (Qugsryeon)) (AHg) (&AHa)
m’ m’/min m’ m'/min m’/min mm H:0

0.136 (.011 0.134 0.011 (,981 -0.001 0.011 45.783 0.623
137 l 0011 0.135 hO711 (L989 [ 0006 0011 45.326 iIB L 166
0.137 0.016 0.134 R 0.016 | 0.981 B __tTun_: _ _lr.illﬁ R ] 45,347 0.187
0.137 ﬂlli 0.134 0.016 0.979 -1, 004 0016 l 45.048 -0.112
0.275 0.020 0.271 0.020 0.987 0.005 0.020 ' 45.852 J 0.692
| l;:'—'S 0.020 0.272 | 0.020 0.99] 0.008 0.020 45,790 ! 0.630
i 0.276 0.027 0.271 (L026 0.981 -.oo1 0.026 45.058 -0.102
' 0.276 0.027 l' 0.273 0.026 0,988 0.005 0L.026 44.899 -0.261
0.277 (031 0.271 0.030 0.977 -0, 00 0.030 44.320 -1.840
0.277 | 0.031 0.270 0.030 | 0975 -(.008 0.030 44.176 -0.984

;| (0.983 | Y Average 45160 . "'-?::‘:;E;f

Note:  For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter. acceptable
tolerance of individual values from the average is +0.02,
For A Hg, orifice pressure differential that equates to 0,75 ¢fm (0.0212 m*/min) at standard tempgse
pressure, acceptable tolerance of individual values from the average is =0.2 inches (5.1mm) H
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Meter Console Information Calibration Conditions Factors/Conversions
Console Model : : % 10:00
XC-572-V s
Kisiliir Date _ Time 21/08/2024 AM | Std Temp 293 K
y - = . l I
Console Serial | o000 Calibration — ‘ Std Press 760 | mm Hg ‘
Number Reference No. | )
DOM Model | gieospy | (| Barumstiic 758.16 | mmHg | | Ki 0.386 ]
Number Pressure [ | R i |
DGM Serial Calibration ' i .
< ) ) 8
et 00008685 Meter Camiiia Console Leak Check | PASS |
Calibration Date 2182024 Calibrution Reference No SER24-0T0026 ‘
Meter Gamma vs Flowrate ‘
1.010 1
- - L 3 : ]
1000
=
= 0.990)
| =1 .
E 0989 T~ ——Gamma Y
o] 1 o Max Allow Y
= 0985 ™~ 0985 : y
5 sy e Y Min Allow Y
= 0980 o \\
0.980 \
0.976
0.970
0960 — —_—
0.000 0.005 0,010 0.015 0,025 0.030 0.035
Flowrate Standardized & Corrected (m*/min)
| Console Senal: 1904011 Console Model KC-572-V

|




Certificate No. :
Page :
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Meter Console Information Calibration Conditions Factors/Conversions
Console Model : . : 10:00 :
-572- 2 < 2
 Nustber XCSTV || Date | Time | 21082024 | |0 Std Temp 03 K ‘
Console Serial .| Calibration [ ———— '
SE 7026 ;
e | 1904011 | | ol rence No, | SEREHT0 Std Press | 760 | mm Hg |
) . |
DGMModel | gy | | Barometric 758.16 | mmHg | | Ki 0.386
Number | | Pressure ]
DGM Serial || Calibration |
Nuaniber 0000868 | Mitir Camiid 1.001 | Console Leak Check | PASS |
[ Calibration Date 21-8-2024 Calibration Reference Mo SER24-0TIMR26
Meter Pressure vs Flowrate
0.040 |
0035 |
0.030 | 0.030
<
T o 026
o 0.025
&
2 E
g—= 0020 /%u
W =2
[T} S‘
EE 0015 / 016
E '
h 0.010 | 0.0 |
| |
0.005 |
0.000 R
0.000 20,000 40.000 60,000 80.000 100.000
DGM Orifice AH (mm H20)

Console Serial:

1904011 Console Model:

XC-572-Y
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THERMOCOUPLES SYSTEM CALIBRATION

Sampling System Equipment Information Calibration Conditions
Console Model Number XC-572-V Date Time 21/08/2024 "GO:I}U PM
Console Serial Number 1904011 Calibration Reference No. SER24-070026
_.EGM Mudi:l_f;l. u_be-rﬂ_ S-I'?USEX Reference Thermometer DIGICON
DGM Serial Number (10008685 Serial Number IEI 69105
Meter Box Model Number JENCO 765 KF
Meter Box Serial Number JC 17215

Console Thermocouple Simulator _j

Chiannel and Meter Box Channel Temperature !;:ading (i ) 5
test point -18.0 25.0 38.0 93.0 149.0 | 260.0 | 371.0 | 482.0 | 593.0 I 816.0 | 1038.0 [

Stack -19.0 | 240 37.0 93.0 148.0 | 257.0 | 368.0 | 477.0 | 586.0 | 805.0 | 1025.0 |

Aux -19.0 24.0 37.0 93.0 148.0

Probe | -19.0 i 24.0 37.0 93.0 | 148.0

Filter ’ -19.0 f 24.0 37.0 93.0 148.0

Oven | 190 | 240 | 37.0 | 930 | 1480

 Exit [-190 | 240 [ 370 | |
Tolerance Range

Stack + 1.50%  Absolute Meter + 3.0°C

Probe 3.0°C Exit t 2.0°C

Filter + 30%C
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Difference For Greatsr Yalue

Instrument description
Instrument model
Instrument serial no.
Control unit serial no.
ID no. or control no.
Manufacturer

Probe description
Probe model

Probe serial no.
Customer name
Customer address

Total pages of certificate :

Receiving no.
Receiving date.

Parameter of calibration :

Condition of UUC.
Ambient condition

Calibration place

Calibration procedure no. :

Calibration Certificate

NST-TEI-TiE T7es
CALIBRATION piaT

Certificate No: G 670643
Date of issue : 13-5ep-24

Flue Gas Analyzer
Testo 350 New
60723967/609
03064673/609
UAE.EFM.027/2559
Testo SE & Co. KGaA

UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
B1 SOI UDOMSUK41,SUKHUMVIT ROAD, BANGCHAK PRAKANONG BANGKOK 10260

2 Pages
L-243478

06-Sep-24

Gas Callbration{Oxygen 2.50,10.04,21.02 %vol, Carben Monoxide 80.18,302,1007 ppm,
Nitrogen Dioxide 30.68,81.32,201.9 ppm, Nitric Oxide 30.01,151.5,322.5 ppm,

Sulphur Dioxide 50.36,100.8,600.8 ppm)

Used

All of the Measurment ware caried out the stabilized labotary

1243 45°C

+55 £ 15 %RH

Temperature
Humidity

17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210

This instrument was calibrated by comparison with Standard gas mixture according
to calibration Work Instruction no. WI-CL-28-C

The callbration certificate expanded uncertainty of measurement Is stated as the stangard uncertainly of measurent
Multiplied by coverage factor k=2, which for a normal distribution corresponds (o a coverage probability of approximately 95%.

This certificate is applied only to item under test Environmental condition.

This Calibration Certificate may not be reporduced otfer than in full except with the permission of the issuing labaratory.
Calibration certificates without signature and seal not valid and The resulls relale only to the items tested/calibrated.

This calibration certificate documents are tracebility to national standards, which realize measurement according o the

International Systerm of Units (SI).

Date of calibration

FM-CL-09-C Rev.8

13-Sep-24

2 ot

Mrs. Nangluck Wongsettee

Jfnrmroheri /i,
Mr. Kwanchal Khamdoung

Calibration Technician Technical Manager

Issued Date 26/02/16

wnanslumuny

Page 1of2

ENTECH INDUSTRIAL SOLUTION CO..LTD.
17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong. Laksi. Bangkok 10210 THAILAND Tel 0-2779-8888 Fax. 0-2778-8888 nfo@entech.co.th
Tax ID : 0106536035591  www.entech.co.th




ENTEECIH Calibration Certificate

Difference For Greaigr Value

Standard References (Table 1)

HEC-TISHTIE TS
CALIBRATION D157

Certificate No.: G 670643

Standard Certificate No. Vendor Due date
Oxygen (02 ) 2.50 % Vol 2412/23  Unde  27-Aug-27
Oxygen ( 02 ) 10.04 % Yol CG-0153-21 Mirmt 1B-Nov-26
Oxygen ( 02 ) 21.02 % Vol CG-0041-22 Nimt 10-Feb-27
Carbon monoxide ( CO ) 80.18 ppm CG-0002-24 Nimt 11-Jan-29
Carbon monoxide ( CO ) 302 ppm 1915/23 Linde 16-Jun-25
Carbon monoxide ( CO ) 1007 ppm 1870/24 Linde 17-Jun-26
Nitrogen Dioxide ( NO2 ) 30.68 ppm 2832/24 Linde 08-Sep-26
Nitrogen Dioxide { NO2 ) B1.32 ppm 3546/23 Linde 14-Jan-26
Nitrogen Dioxide ( NO2 ) 201.9 ppm 1975/23 Linde 17-dul-25
Nitric Oxide ( NO ) 30.01 ppm CG-0014-23 Mirnt 19-Feb-25
Nitric Oxide ( NO ) 151.5 ppm D161/23 Linde 22-Jan-25
Nitric Oxide ( NO ) 322.5 ppm 1974/23 Linde 17-1ul-25
Sulphur Digxide { 502 ) 50.36 ppm 2004/23 Linde 17-Jul-25
Sulphur Dioxide ( SO2 ) 100.8 ppm 3507722 Linde 09-Nov-24
Sulphur Dioxide ( S02 ) 600.8 ppm 2003/23 Linde 17-Jul-25
Measured room conditions
Temperature - 22.7 °C  Humidity :61.2 9%RH Pressure ¢ 1010.7 mbar
Calibration conditions
Gas Temperature : 23 °C Fowrate : 1,200 ml/min Gas pressure @ 1013.8 mbar
Calibration Results (Without adjustment) (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc (t)
02 (%Val) 2.50 2.47 -0.03 0.15
02 (%Val) 10.04 10.11 0.07 0.20
02 (%Val) 21.02 21.12 0.10 0.30
CO (ppm) 80.18 81 0.82 3.0
CO (ppm) 302 304 2 6.0
€O (ppm) 1007 1011 & 12
NOZ (ppm) 30.68 325 2.56 8.0
NO2 (ppm) 81.32 B0.2 -1.12 8.0
NO2 (ppm) 201.9 204.2 23 12
NO (ppm) 30.01 31 0,99 8.0
NO {ppm) 151.5 154 2.5 8.0
NO (ppm) 3225 324 1.5 12
S02 (ppm) 50.36 51 0.64 6.0
S02 (ppm) 100.8 100 -0.8 6.0
S02 (ppm) 600.8 598 -2.8 13

Remark : 1 cmal/mal = 1 %vol. 1 pmol/mol = 1 ppm,

End of Report

FM-CL-09-C Rev.B Page 2 of 2

ENTECH INDUSTRIAL SOLUTION CO..LTD.

Issued Date 26/02/16

nasluemuny

17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Fax. 0-2778-8888 info@entech.coth
Tax ID : 0105536035591  www.antech.co.th



ENTEECIH

Difference For Greater ¥Yaiue

Instrument description
Instrument model -
Instrument serial no.
Control unit serial no.

ID no. or control no. -
Manufacturer -
Probe description .
Probe model :
Probe serial no. ¥
Customer name 3
Customer address £

Total pages of certificate :
Receiving no. :
Receiving date.
Parameter of calibration :

Condition of UUC, 3
Ambient condition H
Calibration place :
Calibration procedure no. :

Calibration Certificate

WEC-TESI-TIS 1 H28
Chi IBRATION G157

Certificate No: Gs70763
Date of issue : 31-Oct-24

Flue Gas Analyzer
Testo 350 New
60899617/701
03099402/701
UAE.EFM. 007/2560
Testo SE & Co, KGaA

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

2 Pages

L-244222

30-Oct-24

Gas Calibration{Oxygen 2.50,9.984,21.02 %vol, Carbon Monoxide 80.18,302,1007 ppm,
Nitrogen Dioxide 30.68, B1.8, 201.9 ppm, Nitric Oxide 30.0, 151.5, 322.5 ppm,

Sulphur Dioxide 50.36, 100.8, 600.8 ppm)

Used

All of the Measurment ware caned out the stabilized labotary
Temperature 23459
Humidity : 55 = 15 %RH

17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210

This instrument was calibrated by comparison with Standard gas mixture according
to calibration Work Instruction no. WI-CL-28-C

The calibration certificate expandad uncertainty of measuremernit Is stated as the standard uncertaimly of measurent
Muttiplied by coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%.

This certificate is applied only to item under fest Environmental conaition.

This Calibration Certificate may not be reporduced other than i full except with the permission of the fssuing laboratory.
Calibration certificates without signature and seal niot valid and The resulls refate only to the ftems tested/calibrated,

This calibration certificate documents are fracebility to national standards, which realize measurement accorging to the

International System of Units (ST).

Date of calibration H

FM-CL-03-C Rev.8

ENTECH INDUSTRIAL SOLUTION CO.LTD.

31-Oct-24

[<snorrro P g @,Wo

Mr. Kwanchai Khamdoung Mrs. Nongluck Waongsettee
Calibration Technician Technical Manager
Page 1af 2 Issued Date 26/02/16
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ENTECIH Calibration Certificate

WEC-TI8ETIS TS

Difference For Greaier Valde CALIBBATE® 0157

Certificate No.: G 670763

Standard References (Table 1)

Standard Certificate No. Vendor Due date
Oxygen ( 02 ) 2.50 % Vol 2412/23 Linde 27-Aug-27
Oxygen ( 02 ) 9.984 % Vol CG-0113-24 Nimt 01-Aug-29
Oxyagen ( 02 ) 21.02 % Vol CG-0041-22 Nimt 10-Feb-27
Carbon monoxide ( CO ) B0.18 ppm CG-0002-24 Mimt 11-Jan-29
Carbon manexide ( CO ) 302 ppm 1915/23 Linde 16-Jun-25
Carbon monoxide ( CO ) 1007 ppm 1870/24 Linde 17-Jun-26
Nitrogen Dioxide ( NO2 ) 30.68 ppm 2832/24 Linde 08-Sep-26
Nitrogen Dioxide { NO2 ) 81.8 ppm 2330/24 Linde 01-Aug-26
Nitrogen Dioxide ( NO2 ) 201.9 ppm 1975/23 Linde 17-1ul-25
Nitric Oxide ( NO ) 30.0 ppm CG-0065-29 Nimt 06-May-26
Nitric Oxide ( NO ) 151.5 ppm 0161723 Linde 22-]an-25
Nitric Oxide { NO ) 322.5 ppm 197423 Linde 17-Jul-25
Sulphur Dioxide { SO2 ) 50.36 ppm 2004423 Linde 17-Jul-25
Sulphur Dioxide ( S0O2 ) 100.8 ppm 3507722 Linde 09-Nov-24
Sulphur Dioxide ( 502 ) 600.8 ppm 2003/23 Linde 17-Jul-25

Measured room conditions

Temperature ! 23.2 °C Humidity : 674 U%RH Pressure : 1010.1 mbar
Calibration conditions
Gas Temperature : 23 °C Flowrate : 1,200 mi/min Gas pressure  :  1013.5 mbar
Calibration Results (Without adjustment) (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Error

Values uuc (B3]
02 (%Vol) 2.50 2.46 -0.04 0.15
02 (%Vol} 0.984 9,92 -0.064 0.20
02 (%Vol) 21.02 21.14 0.12 0.30
CO (ppm) 80.18 79 -1.18 3.0
CO {ppm) 302 302 0 6.0
CO (ppm) 1007 1005 =2 12
NO2 (ppm) 30.68 323 1.62 B.0
NO2 (ppm) B1.8 80.5 -1.3 8.0
NO2 (ppm) 201.9 200.2 e 12
NO (ppm) 30.0 31 1.0 8.0
NO (ppm) 151.5 154 25 8.0
NO (ppm) 322.5 322 -0.5 12
S02 (ppm) 50.36 51 0.64 6.0
S02 (ppm) 100.8 101 0.2 6.0
502 (ppm) 600.8 603 2.2 13

Remark : 1 cmol/mol = 1 %vol. 1 gmol/mel = 1 ppm,, Sensar CO, NO, 502 New Sensor

End of Report

FM-CL-09-C Rev.8 Page 2 ofd Issued Date 26/02/16

ENTECH INDUSTRIAL SOLUTION CO.LTD. lﬁﬂﬂ'ﬁ‘hlﬂ'l‘l]ﬂll
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TECHNOLOGY PROMOTION ASSQCIATION (THATLAND-JAPPAN)

CORPORATE SERVECES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

3344 PATTANAKARN ROAD 8O1 18, SUANLUANG, SUANTITANG BANGROK 102506

TEL. 0-2717-3004¢ FAX, (-2719-9434

Cert.No.: 24TW58
Page.: 10of 2

Certificate of Testing

Equipmeant :
Manufacturer :
Model :

Serlal No. :

ID Ko, :
Received Date :
Test Date :
Reference :

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

{ ) Pornthipps Tameyakul
{ ) Unnopphol Harachai
(./ } Saithip Meangmai

Issue Date :

DO Meter

Horiba

LAQUA-DO210

HEZL0031

UAE.EFM.020/2566(EF M .00 .05/66)
12 March 2024

13 March 2024

2403-0385WSC1

United Analyst and Engineering Consultant Ce. Lid.
A S0i Udomsuk 41, Sukhurnvit Road, Bangchak,
Phrakhanong, Bangkok 10260

Temperature {25+ 5 }°C

Humidity { B0 20 ) %

In - house method | CP-CHS

by Comparisan Technigue with Azide Modification Method

Walalak Sirithean

Sall,

Approved Signatbry

15 March 2024

wnaslumua



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

Condition of this result of calibration

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

Instrurnents Serial No. 1D No. Certificate No. Duse Date
1. Burette = 130BU10 2306172 22 Mar 2025
2. Balance 14233821 110RC001 23IMI405 16 July 2024

2. Standard Material :-

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

Dissolvaed Oxygen Probe No.: OKZHO053

Titration Methad DG Mater
Standard Deviation
{Azide Modificatlon Method) Reading
(mgiL) {mg/L) {mg/L)
8.18 8.19 (.0055

This report was certified only for the instrument we tested It is allowable to use for study
Intend 16 use for adverising and referral purpose is prohibited. This report may not be reproduced
other in full without written approval of the laboratory
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TECHNOLOMGY PROMOTION ASSOCTATION (THAILAND-JAPAN)
CORPORATE SERVICLS 3: EGUIPMENT CALIBRATION AND TESTING SERVICES
534/2 PATTANAKARN ROAD 801 18, SUANLUANG, SUANT.TIANG RANGKOK 14123)

-
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TCL. 0-27 I7-3000-2%  FAX . 0-27 190484

NSC-TISI-MISITOLE
CALIERATION O0DF

Cert. No.: 24LM41
Page.: 1 of 2

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID Mo. :

Submitted by :

Location :

Received Order :
Calibrated Date :
Ambient Temperature :
Relative Humnidity :

AC Line Voltage :

Calibrated by :

Approved by :

{ ) Pornthippa Tameyakul
{ ) Unnophol Harachai
(/] Suwit Imjai

Issue Date :

DO Meter With Sensor

Horiba

LAQUA-DOZ210

HEZ2L0031
UALC.EFM.O20/2566(EF M. 0O.05/66)

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

Bangchak, Phrakhanong,

Bangkok 10280

TPA Chemistry Calibration Laboratory

12 March 2024
14 March 2024
(2610 }°C
(50:30)%
(220 220V

Preecha Hiahib

LI,

Approved Signatory

28 March 2024

The Uncertainties are for a confidence probability of upproximately 95%

This certif-cae may nol 5o reprduced ather than in full, excep: with tae prior writden

1
Approval of 1he head af Corparats Services 3 ¢ Cquipment Calizzation and Testing Services. Laﬂa']s‘luﬂ'JUﬂu
a 9




Equlpment ;

Condition As-Received ;

Reference :

DO Meter With Sensor
Used liem

2403-0385WEC-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,
Condition of this result of calibration

1. Reference standard instrument:-

Cort. No.: 24LM41
Paga.: 2 of 2

Instrument Serial No. Cert. No. Traceabis Dug Date
1) Digital Thermometer AS2847 23222 TRA 10 Oct 2024
2. This certificate Is valid only to the item calibrated on date and place of calibration.
3. This certification is fraceable to the Intarnational System of Unit.
Remark : TPA : Technology Promotion Assodiation { Thailand - Japan }
Result of Calibratian :- {*) Without Adjustment
Function ! Temperature measurement.
This instrument was connacted with temperature sensor, S/N.: 8K2H0053
Calibration| Immersion Standard uucH Coverage
. Errer Uncertainty
Point Depth Temperature Reading Factor
(°C) (mm ) (‘C) (°C) (°C) (£°C) k
25.0 100 25.005 251 0.095 0.16 200
30.0 1060 30.004 30.0 -0.004 016 2.00
35.0 100 35.002 35.0 -0,002 0.16 2.00

UuUC* : 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 approximataly 95 %.
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INNOVATIVE INSTRUMENT CALIBRATION LABR \\\.l\"!"fu_‘
SINELA

INNOVATIVE INSTRUNENT €O LTI HEAD OFFICE h":‘"‘.____‘:'___...-ﬂ""/"-

7130 MO0 13, 801 SUNTINAKORN 11 TAMBON BANG KAEQ, e ewarnsve | m

lIIIIIIII

ARSE] Falional ACrocitaion Soace

AMPHOE BANG PHLLSAMUT PRAKAN PROVINCE 1040 THA = i el e 2’%}? ACCREDITED
T P =
TEL: (6610-2116-5860-1 FAX: (66)0-2116-7 130 R S R
Page 1/3
Certificate of Calibration
Customer Certificate No : 24-AFM-223
Namie : UNITED ANALYST AND ENGINEERING CONSULTANT CO.. LTD. Request No ¢ Reg-2024-1942
Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok
10260
Unit Under Calibration Details
Mensurement lem o Air Flow Meter
Manufacturer =T8I Accuracy & 2% or 0.005 Ipm. whichever is greater
Model : 4146 Sensor Model ; -
Serial Number : 41461813030 Sensor Serial Number : -
1 : UAEEFM.102/2561 Instrument Status 3 Used
Location of Calibration : LAB 4 AIR VELOCITY METER
Calibration Environment and Details
Temperanure P i 1 . T e
Humidity : 55 %RH =20 %RH
Barometric Pressure 1 1013 hPa = 10 hPa
Received Date 1 28 August 2024
Calibration Date = 8 November 2024
Calibration Procedure  : In-house method CP-AFM-01 by Comparison technique with Standard Primary Flow Calibrator
Reference Standard Maodel Serial Number Traceble Due Calibration
Air Flow Meter Gilibrator 3 Low [low 18501010006 Sensidyne 6 August 2025
Air Flow Meter Gilibrator 3 Standard flow 19031011003 Sensidyne 2 August 2025
Temperature meter GT 11 08000057 Qrebomn I March 2025
Pressure meter CPG2400 41000KDL/6S 1882 TPA 21 October 2025
Traceability :
This Certificate is traceable to 81 Unit through Sensidvne A2LA Accreditation No. 3943.01
Note :
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & =2, providing a level of confidence
approximately 95 %o,
Calibration By : me Approved By : p;,?m
Mr. Noppadon  Luangart Mr. Pacit Mathavom
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 8 November 2024

The results related dnly (o the item calibrated. The certificate shall not be reproduced exeept in full, without written approval of the Innovative Instrument Co., Lid.

wnanslumuny

FM-708-AFM-01 Rev.04 Issue date 17/6/24



INNOVATIVE INSTRUMENT CALIBRATION LAB Wy
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INNOVATIVE INSTRUMENT COL LT HEAD OFFICE

AT W

FEEm v SR Al SA B Tad A EE A ¥ 48

TOHAG MO 13S0 SENTINAKORN 1 TAMBON BANG KAEQ,

ANST Kanmna egregiatom Boare

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THA %___"__ sk b ::imfﬂ;:‘;?? by A AR lR
TEL: (66MF2116-8860-1 FAX (66K-2110-7 140 Dol """““""__',E’."":,‘,‘j'?"“"““*
Page 2/3
Certificate No : 24-AFM-223
Request No @ Reqg-2024-1952
Result of Calibration : Without Adjustment
Temperature Pressure STD uuc Error Uncertainty MPE
Result

(C) (kPa) (L/mnim} (V'min) {1/min} (I/min) (I/min)

23.30 101.30 0.022 0.020 -0.002 00013 0,005 N/A
2350 101.30 0.051 0.050 -0.001 00033 0,005 N/A
231.53 101.30 0102 0.100 -0.002 0.0028 0,005 N/A
23.30 10068 1.202 0.200 -0.002 0.0056 0.005 NiA
23.50 10130 508 0.500 -0,008 L0073 0.010 N/A
23.60 101,30 1010 1.000 -0.010 0014 0,020 NIA
23.30 10140 1717 1.702 -0.015 0.025 .034 N/A
23.10 10140 2,026 2.000 -(.026 1,029 0.040 N/A
23.60 101,61 3014 3.000 -0,014 0.043 0,060 N/A
23,70 101.72 4.023 4.000 -0.023 0.056 0.080 N/A
23.90 101.95 5.025 5,001 -0.024 0,072 0.100 N/A

Note STD ; Standard UUC : Unit Under Calibration

- UUC Reference Condition : 21.1 'C, 101.3 kPa, Air

- Flow Rate was corrected for non-standard operating condition by using equaiion ;

B Pn!:‘ Twmea:
inens = Qref 7 X
Prer T:ef
where Q= Flow Rate P = Absolute Pressure T = Absolute Temperature
Meas = Meussurement Condition ref = Standard Condition

* Indicates non accredited
MPE = Maximum Permissible Error (Specified in Manufacturer's Specilications)

N/A = Not Aavailable, Customer does not require a statement of conformity.

wnanslumuny

The results related only 1o the item calibrated, The cenificate ghall not be reproduced except in full. without writien approval of the lnnovative Instrument Co,, Lid

FM-708-AFM-01 Rev.04 Issue date 17/6/24



INNOVATIVE INSTRUMENT CALIBRATION LARB
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AMPHOE BANG PHLI SAMLU T PRAKAN PROVINCE 10540 THA
L %
"!-u‘..l..\-‘\ CALIDAKTION LABORATORY
AC 2961

TEL: 1660021 16-5860-1 FAX! (66KF21 16-7 140
Page 3/3

Certificate No : 24-AFM-223

Request No : Req-2024-1952

Decision Rule for Statements of Conformity

The standard decision rule emplayed for the statements of conformity 1o each calibration result will be apphied using ILAC-GE09 201%: Guidehnes
on the Reporting of Compliance with Specification as following Fig. and statemznis

Pss = The mensurement result plus the expanded unceriainty with & 98% covernge probability were within the limit,

Pass = The measurement result was within the limit. However. a portion of the expanded uncertainty of measurement at 95% exceeds the limil
Fmtl =The measurement result was out of the limit, However, u portion of the éxpanded uncertainty of mensurement at 95% ig within the limil

Fail = The measurement resull plus the expanded uncerturnty with a 95% covernge probability were outside the lmit

I l Fall Upper limit
Measured value Fail'
Pass’
895% expanded uncertainty {
P
e eer ey Nrysinal

Lower limit

End of Certificate

nasluemuny

The resulls related only to the item ealibrated, The certificate shall not be reproduced except in full, without written approval of the Innovative Instrament Co.. Lid
FM-708B-AFM-01 Rev,04 Issue date 17/6/24



Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Recelved:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Atmospheric Pressure:

Procedure used:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORFORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
3344 PATTANAKARN ROAD 801 18, SUANLUANG, SUANLUANG, BANGKOK 10250

Certificate of Calibration

A MU
)

iy

TEL. 0-2717-3000-24 FAX. 0-2719-9484 MSC-TISI-TIS17028

CALIBRATION DDO&

Certificate No. : 25P1358
Page: 10of2

Anerald Barometer

Barigo
111IMS

This certificate may not be reproduced dther than In full,
except with the prior written approval of the head of
Corporate Services 3: Equipment Calibration and Testing Services,

UAE.EMAZ2.067/2552

Used ltem
10 April 2025
17 April 2025

2504-0315WSC
(23 £2)°C

151 %

.

+

( S0

1008 mbar

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

81 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260

The calibration was conducted by direct comparison method against Pressure Measuring Instruments

Standard according to calibration procedure CP-P10, using " DKD-R 6-1 | Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration

1.Referance standards instruments :

Instrument

1) Standard Barometar

ode! Serial No. Certificate No. Due Date
DPI142 1422505046 MP-0133-24 15 May 2025

2.This instrument was installed in vertical orientation and center of the dial was used as the reference leval,

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

4.Scale and conversion factor Is 1 kPa = 7.50062 mmHg

5.This result of calibration Instrument was in absolute pressure,

6.This instrument was used clean air as pressure media.

7.The certificate Is valid only to the item calibrated on date and place of calibration.

8.This Certification Is traceable to the International System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :
Issue Date :

Kaerkpon Salvichal
21 April 2025

AHopo| P

Approved Signatory : '
[ ]1Phalines Prabpaipal

[ ]Sura Suwannasri

[v/] Attapol Panurach

nasluemuny




Range ; 720 mmHg to 780 mmHg

Cart.No.: 25P1359
Page: 20f 2

Scale Interval . 1 mmHg ( The Fifth Estimate )

Applied Pressure (mmHg) | 717.92 | 728,95 | 739.74 | 750.28 | 781.55 | 77352 784.47
UUCT Indication (mmHg) 720.0 730.0 740,0 750.0 760.0 770.0 780.0
Ermor (mmHg) 2.08 1.05 0.26 -0.28 -1.55 -3.52 -4.47
Decreasing Pressure

Applied Pressure (mmHg) | 784.47 | 773.53 | 76151 | 750.35 | 730.81 | 720.05 | 718.10
ULIC* Indication (mmHg) TB0.0 770.0 760.0 750.0 740.0 730.0 720.0
Error {mmHg) -4.47 -3.53 -1.51 -0.35 0.18 0.85 1.80

The uncertainty of measurement was + 0.24 mmHg
* UUC = Unit Under Calibration

The reported uncerainty of measurement was based on a standard uncertainty multiplied
by a coverage factor & = 2, providing a level of confidence of approximately 85 %.

-00o-
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CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 50] 18, SUANLUANG, SUANLUANG, BANGKOK 10250

||“I|“|I|,l
SN

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

TEL. 0-2717-3000-24 FAX. 0-2719-9484 HSC-TISLTIS17025

CALIBRATION D008

Certificate No. : 24H1486

Certificate of Calibration

Page: 1of 2

Equipment : Digital Thermo-Hygrometer
Manufacturer: Digicon This certificate may nol be reproduced other than in full,

except with the prior written approval of the head of
Model : TH-02A Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 435031147
ID No.; UAE.EFM.005/2567
Condition As-Received: New ltam
Received Date: 10 July 2024
Calibration Date: 15 July 2024

to 17 July 2024
2407-0383WSC

{25 +£3)°C

Reference: Submitted by: United Analyst and Engineering Constultant Co.,Ltd.

Ambient Temperature:
B1 Sol Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity: (50 £20)%

Calibration were conducted using in-house calibration procedure CP-HO3 according to comparison
with standard chilled mirror sensor for humidity measurament function and comparison with standard
temperature probe for temperature measurement function into humidity / temperature chamber.

Procedure used:

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No, Certificate No. Due Date
1) Standard Chilled Mirror Hygrometer Sensor Dew Prime || 31863 21819 25 Sep 2024
2) Handheld Thermometer With Sensor 1523 5717096 2311321 08 Nov 2024

2.The 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 maintained through:-
-Thunder Scientific Corporation, NVLAB Accreditation No. Calibration 200582-0
-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

v \?mm
[ ]Chakrit Waswwanjua

[v/] Viporn Tantiyawutti
[ ]Unnepphol Harachai

Surasit Phansudnoi
17 July 2024

Calibrated by :
Issue Date :

Approved Signatory :

ienanslumuny



Result of Calibration:-

Without Adjustrment

Function: Humidity Measurement.
Reference Standard uuc*

Temperature Humidity Reading
(°C) (%R.H.) (%R.H.)
250 401 39
25.0 50.1 48
25.0 60.0 58
25.0 70.2 69

Result of Calibration:- Without Adjustment

Function: Temperature Measurement.
Standard uucr
Temperature Reading
(°C) (°C)

20.014 203
24,084 252
30,050 302
40.027 40.1

UUC® : Unit Under Calibration

Error
(%eR.H.)

-1.1
-2.1
-2.0
-1.2

Error

(*C)
0.286
0.216
0.150
0.073

Cert. No.: 24H1486
Page.: 2 of 2

Uncertainty
of Measurement
(+%R.H.)

14
1.6
1.6
1.6

Uncertainty
of Measureament
(£°C)
0.42
0.42
0.42
0.42

The reported uncertainty of measurement was base on standard uncertainty multiplied

by coverage factor k = 2.00, providing confidence level approximately 95%.

-o0o-

onanslumuny
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ST CALIBRATION LABDRATORY
AL 2061

Customer

Name

Address

Certificate of Calibration

Certificate No : 24-LXM-200

UNITED ANALYST AND ENGINEERING CONSULTANT Request No : Req-2024-1493
CO..LTH. Page: 1/3

81 Soi Udomsuk 41, Sukhumyit Road, Bangehak, Prokanong,

Bangkok 10260

Unit Under Calibration Details

Instrument Name
Manufaciurer
Model

Serial Number
Resolution

1D Number

Light Meter Range Calibration !
EXTECH Aiceuracy !
407026 Instrument Status
AD62337

1,101x

LUAEEFM. 11072566

Calibration Environment and Details

Temperature
Humidity
Received Date
Calibrated Date

Calibration Procedure

Reference Standard

25°9%C+2°C

60 “aRH + 20 “aRH
3 July 2024

| Augusi 2024

The measurement was done in accordance with CP-LXM-01

Photometer and luminance Sensor, Serial No.: 30662/2, 30592/2, which was

Certificaic No.: TP-1045-23

2000, 20000 1%
4 % of Reading + 2 digiis
Used

calibrated on 31 Oclober 2023,

Traceability This Certificate is traceable to International System of Unit (S1) Unit through National Institute
of Metrology (Thailand)

Note

The reported uncertainty is based on a standard uncertainty multiplied by the Coverage Factor & = 2, providing a level ol

confidence approximately 95 %,

Approved By :

.m:fl"‘

Mr. Pac
Cahbration E

Issue Date : | Au

it Mathavorn
ngineer Supervisor

gust 2024

wnasluemuny

The resulls related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Irmovative Instrument Co., Lid,

FM=T08-LXM-01 Rev.02 lssue date 1724
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INNOVATIVE INSTRUMENT CU, ETIY HEAD OFFICE

TAAPAOY 13, SO SUNTINAKOREN 11 TAMBON BANG KAFOD

AMPHOE BANG PHLL SAMUT PRAKAN PROVINCE 105440 THATLAND
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ACCREDITED
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CALIERATION LABORATOHRY
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Calibration Note

UUC Adjustment

Result of Calibration :

* Inchicates non accredited

ZLero ndjustment before 1se

Certificate No ; 24-LXM-200

Request Mo @ Reg-2024-1493

Page : 2/3

Standard UUC Reading | Correction Uneerfainty MPE
LUUC Range (Ix) Reslt

{lx) (ix) (Ix) (=) i)
0. ] 1] 0.58 2 N/A
50 50 ] 2.5 % of Reading 4 N/A
104 101 =1 2.3 % of Reading 6 N/A
2400 201 =il 2.2% of Reading 10 N/A
300 303 -3 2.2 % of Reading 14 NIA
400 402 -2 2.2 % of Rending 18 N/A
G0 605 -5 2.2 % of Reading 26 NIA

2000

BOU 805 -5 2.2 % of Reading 34 N/A
L0H 1007 -7 2.2 % of Reading 42 MN/A
1200 1208 -8 2.2 % of Reading 50 NIA
14010 1406 - 2.2 % of Reading 58 N/A
1600 1604 -9 22 % of Reading i NIA
1806 1807 -7 2.2 % ol Reading 74 N/A
200 R 11 2.2 % of Reading 82 NIA
3000 2970 30 2.2 % of Reading 121 N/A
2OH)0M) $000 1970 30 2.2% of Reading 161 N/A
000 4950 S0 2.2 % of Reading 200 N/A

MPE = Maximum Permissible Error (Specified in Manufaciurer's Specification)

N/A = Nol Aavailable, Customer does nol require a statement of conformity,

nasluemuny

The results reluted only o the item calibrated. The certificate shall not be reproduced except in foll. without written approval of the Innevative Instrument Ca.. Lid,

FM-=TO8-LXM-01 Rev.02 Issue date 17724



IKNOVATIVE INSTRUMENT CALIBRATION | AR M‘ |"|F'r

INNOVATIVE INSTRUMENT CUC LTD. HEAD OFFIC § “\ ;:;_
7 13 MOO 13 SOLSUNTINAKORN || TAMBON BANG KAEO, N ATTVYE
- ____ ANSY Watisng! .!..r_n-_e;l_l_l:_ur Hogrp
AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10560 THAILAND vaRw BT Sumwias. 4/ ‘-{ /""\ ¥ ACCREDITED
quf N -\‘n\ B mois o 8
TEL: (O60F2T Ih-2800-1 FAN: (660=21 16714 Fafy ol oahwy CALIBRATION LABDRATONY

2861

Certificate No @ 24-LXM-200
Request No @ Reg-2024-1493

Page: 33

Decision Rule for Statements of Conformity

The standard decision rule emploved for the statements of conformity 1o each calibration result will be applicd using ILAC-GE:09/2019,
Guidelines on the Reporting of Compliance with Specification as following Fig. ond statements

Pass = The measurement result plus the expandid uncertainty with o 95% coverage probability were within the limit.

Pass = The measurement result was within the limit However, a portion of the expanded uncertainty of measurement at 95% exceeds the Timit
Fail = The messurement résult was out of the limit. However, a portion of the expanded uncertainty of measurement at 95% is within the Hmit,

Fail = The measurement resull plus the expanded uncertainty with a 95% coverage probability were outside the Timit
: gE i

I 1 — Upper limit
Fail'

Measured value
P 1
895% expanded uncertainty { e

"""""""""""""""""""""""""""""""""""" Nominal

Lower limit

End of Certificate

Calibrated By : m

Mr; Noppadon  Lunngart

nasluemuny

The results related only 10 the item calibrated. The cerfificate shall not be reproduced except in full, withou| written approval of the Innovative Instrument Co,. Lid,

FM-T08-L XM-01 Rov.02 Issue dare 1'7/24
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Certificate of Calibration

Customer

Name C UNITED ANALYST AND ENGINEERING
CONSULTANT CO.LTD.

Address : &1 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Prakanong, Bangkok 10260
Unit Under Calibration Details

Measurement item - Acoustic Calibrator

Manufacturer : LARSON DAVIS
Model : CALIS0

Serial Number L 6171

1D : UAE.EFM.117/2562

Calibration Environment and Details

Temperature {23276

Certificate No - 24-ACT-086

Request No : Reg-2024-1364
Class : 2
Range : 94, 114 dB / 1000 Hz

Instrument Status - Uised

Humidity
Barometric Pressure

Received Date

Calibration Date
Location of Calibration

Calibration Procedure

11504 20%RH )

(1013 +10.0 hPa )

20 June 2024

- LAB | Acoustic

:In-house method CP=ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 12 June 2025
THD Multimeter 2015 1047765 NIMT 16 January 20235

Traceability

Note

realization of the international System of Units (S1).

. This ¢ertificate providoes traceability of measurement to recognized national standard, and 1o the

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & =2, providing a level of

confidence approximately 95 .

Calibrated By :

e

Mr. Noppadon  Luangart

Service Calibration Engineer

Approved By :

s
:

My~

Mr. Pacit Mathavorn

Calibration Engineer Supervisor

Issue Date : 25 June 2024

[ |
The results related anly fo the tem colibrated. The cemificate shall not be reproduced except in full, withow: written approval of the Inrl»ﬂ-ﬂﬂ:ls‘luﬂq‘ljﬂu

FM-70B-ACT-02 Rev.03 Issue date 5/6/24



INNOVATIVE INSTRUMENT CALIBRATION LAB

Wi,

R X
INNOVATIVE INSTRUMENT 00, LTI, HEAD OFFICE ‘";'“-\:\g% Ah
T 13 MOO 13801 SUNTINAKORN 11 TAMBON BANG KAEQ, NNOVvATIVE | m

AN Nathimal Eepreiiirbae Boa

ANMPHOE BANG FHLESAMUT PRAKAN PRONINGE 10540 THAILANE wiiin BuTunfidl Bumwome Sifie = ﬁ ¥ ACCREDITED
A T
TEL: (ORI 58601 F AN (610-21 16-T 140 il CALIBRATION LABOFAT
AL -TOE]
Page 2 of 3 .

Certificate No : 24-ACT-086

Request No : Reqg-2024-1364

Sound pressure level Calibration Results : Without Adjustment

Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
{dR) Measured Deviated value Measured Deviated value (=dB) Class 2 (= dB) "
94 dB / 1000 Hz 93.99 -0.01 - - 0.13 0:.40 Pass
14 dB / 1000 Hz 114.02 (.02 = (.14 (.40 Pass
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz) Deviated Measured (Hz) | Deviated (£ %) Class 2 ( £ %) ——
94 dB /1000 He 100,00 .00 - - 0.01 1.7 Pass
114 dB /1000 Hz 1000.00 00.00 - - 0.01 B Pass
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) { £ %) Class 2 ( £ %) e
94 dB/ 1000 Hz 0.05 S 0.40 30 Pass
114 dB /1000 Hz (.30 e 040 3.0 Pass
Note :
Maximum-permitted
Function
Uncertainty of measurement
Sound pressure level .35 dB
Frequency 0.20%
Total distortion+noise 1.00%

= Accepiance limit was IECG0S42:2017 Class |
- The calibration results excluds the calibrator pressure cotrection

= The calibration resulis exclude the microphone volume correction

[ |
The resulis related anly to the wemn cahibrated. The cemificae shall not be reproduced except n full, srithouwt written approval of the lmlﬂmmluﬂquﬂu

FM-708-ACT-02 Rev.03 lssue date 5/6/24
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Certificate No : 24-ACT-086
Request No : Req-2024-1364

Decision Rule for Statements of Conflormity

I'he standard decision rule emploved lor the stalements of confarmity 1w eoch colibration resull will be applied usmy ILAC-GE09 2019 Guidelney on the Reparting

of Complianee with Specification as following Fig and sinlements
Pass = The measurement result plus the expanded oncertaimty with a 95% coverage probahiliny were within the limit
I
Pazs = The measurement resull was within the limit. However. a portion of the expanded unceriainty of measurement at 95%, exceeds the limit

]
Fuil = The mensurement result was oul af the mil. However: a parfion of the expanded uncertainty of mebsunement at 95%% is withm the fmi

Fail = The messurement result plus the expanded uncertainty with 4 95% coverage probability were outside the limi
B P L e P )

I J_ = Upper limit
Measured value Fail'
95% expanded uncertainty { T
P %
.......................... B e N T o
Lower limit
End of Calibration

]
The resulis related omiy to the item calibmted. The cemificate shall not be reproduced except m full, without written approval of the Immmmququ

FM-708-ACT-02 Rev.03 |ssue date 5/6/24



SITHIPORN ASSOCIATES CO., LTD. v,

S
CALIBRATION LABORATORY SITHIPORN m
451-451/1 sirinthorn Road, Bangburmry, Bangplud, Bangkok, 10700 Thailand ""‘hfﬁl_:\l‘\ £/0
Tel, +66 2433 8331 Email : calibration@sithiphorn.cem CALIBRATION D394

Cert. No. : ACL24274
Pages : l1of9

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

SOUND LEVEL METER

RION

NL-43 / Microphone UC-52 / Preamplifier NH-24
00430294 /202717 / 28144

UAE.EFM.157/2566

GOOD

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 S01 UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.

(230 +3) . &
(1013 £3) kPa
( 50.0 £20 ) %

02 SEPTEMBER 2024
12 -17 SEPTEMBER 2024
19 SEPTEMBER 2024

Calibrated by : Nathakorn Pisutpaisan

Approved by : 7 M

(  Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laborato

Brianslumuny




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN,

451-451/1 Sirinthorn Road, Bangbumr u, Bangplud, Bangkok, 10700 Thailand associates

Tel. +66 2433 833 Email ; calibration@sithiphorn,com N5C-TISETIS 17025

CALIBRATION 0394
Cert. No. : ACL24274
Job No. : VC6TACOD136
Pages : 209
Calibration Procedure : CP-AC-02
Calibration Method :

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

The SL.M had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

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

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

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0009-24 05-FEB-25
Waveform Generator 33511B MY 52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY353220104 EEL.BP 21/0267 13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25
Digital Multimeter 34461A MY 60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-FEB-25

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :

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

Lanzﬁsmmu



SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN)

45+ 451f1 Sirinthern Read, Bangbumru, Bangplud, Bungkok. 10700 Thailand assoclates

Tel.+66 2433 8331 Email : calibration@sithiphorn.com NSCATEATIS THES

CALIBRATION 0394

Cert. No. : ACL24274
Job No. : VCG6TACO0136

Pages : 30f9

Summary of Measurement Result ;

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For> 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at | kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 02 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1

il 2525/ 52




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451f1 Sirinthorn Road, Bangbumny, Bangplud, Bangkok, 10700 Thoilond
Tel. +66 2433 8331 Email : calibration@sithiphom.com

SITHIPORN
associates
MNSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL24274
Job No. : VC67TACO0136

Page : 4d4of9
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 93.9 0.0 +(.3

2, Self-generated noise
2.1 Normal test

Measured Value
(dB )
15.9

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

Frequency Weighting

Weighting (dB)

A - weight 13.8

C - weight 18.9
Flat 247

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ) . Acceptance
Flat C-weight A-weight i
Limits
125 0.1 0.1 0.1 +1.5
1000 0.0 0.0 0.0 = 1.0
8000 -1.1 21 -1.1 5.0

® ﬂ%im




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45451 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand

Tel.+66 2433 8331

Email : calibration@sithiphorncom

SITHIPORN

associates

NSC-TISI-TiS 17025

4. Electrical signal tests of frequency weightings
Weighting network response with relative to | kHz.

CALIBRATION 0324
Cert. No. : ACL24274
Job No. : VC6TACO136
Pages : 50f9

Frequency Deviation from various frequency weighting response curve (dB)
CHE) Flat C-weight | A-weight Acceptance
Limits
63 0.0 0.0 0.0 2.0
125 0.0 0.0 -0.1 +1.5
250 0.0 0.0 -0.1 *1.5
500 0.0 0.0 -0.1 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 -0.1 -0.1 -0.] +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) {(dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at | kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 94.0 0.0 + Q.1
6. Long - term stability
SLM Display | SLM Display [ Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A -weight 94.0 94.0 0.0

ALY,




SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY

45+451/1 Sirinthern Road, Bangbumru, Bangplud. Bangkok, 10700 Thailand
Tel +66 2433 B833) Email ; callbration@sithiphorn.com

SITHIPORN))

assoclates

NSC-TISI-TIS 17025
CALIBRATION D334

7. Level linearity on the reference level range

Anticipated Measured Deviated Accepiance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 =i I
136.0 136.0 0.0 *1.1
135.0 135.0 0.0 + 1.1
134.0 134.0 0.0 = |
129.0 129.0 0.0 = 1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 + 1.1
114.0 114.0 0.0 + 1.1
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 %111
94.0 94.0 0.0 +1.1
9.0 89.0 0.0 +1.1
84.0 84.0 0.0 1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 + 1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 £ 1.1
39.0 39.0 0.0 +1.1
34.0 34.0 0.0 +:1:1
29.0 28.9 -0.1 + 1.1
28.0 27.9 -0.1 +1.1
27.0 26.8 -0.2 = 1.1
26.0 25.9 -0.1 = 1.1
25.0 24.8 -0.2 + 1,1

Cert. No. : ACL24274
Job No. : VC6TACO0136

Pages : 60of9



SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-45\1 Sirinthorm Road, Bangbumru, Bangplud, Bangkok, 10700 Thoiland
Tel +66 2433 833]

SITHIPORN

assocjiates
NSC-TISI-TIS 17025

Email : calibration@sithipham.com

CALIBRATION 0394
Cert. No. : ACL24274
Job No. : VC6TACO136
Pages : 709
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 +1.1
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.6 29.6 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighitutg (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.0 0.0 +1.0
Slow 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 | 99.0 989 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 £1.0

lﬂﬂ@?i%l A



SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

451-451/1 Sirinthorn Road, Bangbumruy, Bangplud, Bangkok, 10700 Thailand

Tel, +66 2433 8331

Email : calibration@sithiphom.com

SITHIPORN

assocliates

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No.
Job No,
Pages
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceplance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 +3.0
One 133.4 133.0 0.4 +3.0
Number of cycle Anticipated Measured Deviated Acceplance
in Value Value Value Limits
test signal (dB) (dB) (dB ) (dB)
Continuous 130.0 130.0 0.0 +2.0
Positive half cycle 132.4 132.2 0.2 32.0
Negative half cycle 132.4 132.2 0.2 +2.0
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
BO.5 29.5 0.0 1.5

: ACL24274
: VC6TACO136

: 8of9

Lang:}sw_




SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

4514511 Sirinthom Road, Bangbumry, Bangplud, Bangkok, 10700 Thailand
Email ; calibration@sithipharn.com

Tal.+66 2433 B33l

SITHIPORN

associates

NSC-TISI-TIS 17025
CALIBRATION 0394

: ACL24274

: VC67AC0136
: 9ofY

Cert. No.
Job No.
Pages
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

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

End of Calibration Certificate



INNOVATIVE INSTRUMENT CALIBRATION LARB
INNONVATIVE INSTREMENT U ETE. HEAD OFFICE

TAFEMOO IS SO0 SUNTINARDORS 1T TAMBON BANCG KA

INNOVATIVE |

whiw Buleoriidd Bwewpans e

ANPHOE BANG PHLESAMU T PRAKAN PROVINCE 10540 THAILAND NSC-TISETIS 17028

CALIBRATIOND298

TEL: (662 | S8l ] FAN: (6602 ] 167 140

Customer

Name

Address

Certificate ol Calibration
Certificate No : 25-TPM-143
UNITED ANALYST AND ENGINEERING Request No @ Req-2025-0472

CONSULTANT COLLTD.
#1 Soi Udomsuk 41, Sukhumyit Road, Bangchak, Page: 112

Prakanong, Bangkok 10260

Unit Under Calibration Details

Calibration Parameter
Instrument Name
Manufacturer

Model

Senal Number
Resolution

1D Number

Temperature

Thermal Environment Monnor Range Calibration = 20 °C 10 60 “C
TSIQUEST Type of Sensor :  RTD

QT-32 Sensor Diameter (mm) @ 4.5
TPWO200071 Calibration Posiion imm) :  67.5

0.1°C Ingtrument Status © Used

VUAEEFM.121/2565

Calibration Environment and Details

Temperature
Humdity
Recewved Date
Calibrated [Dawe

Calibration Procedure

Reference Standard

Traceability

Note

2ICLIC

55 %RH + 15 %RH

19 February 2025

11 March 2025

In-house method CP-TPM-01 by Comparison with Standard Thermometer.

Digital Thermometer with Sensor, Manufacturer; GINGO/GINGO, Maodel: GT1 1/ RTD100, SN
12000077, 11: AR-TPM Which was calibrated on 15 October 2024, Calibration Centificae No. : QR24-
2836

This Certificate is traceable 1o S1 Unit through Quality Rebom Co., Lid,, NSC-ONSC Acereditation No.;

Calibration 0292

The reported uncertainty is based on standard uncertainty muliiplied by the Coverage Foctor #=2, providing a level of confidence

approximately 95 %

Approved By : MC_
Mr. Noppudon  Luangart

Technical Manager

Issue Date : 11 March 2025

1
The resulis relmed anly 10 the nem calibrated. The cerificae shall not be reproduced excepr i full, without writien approval m':lﬁtaﬂﬂaqit”‘ﬁ?p u
FM-TO8-TPM-0] Rey 01 ssuﬁ‘u: 3220



INNOWVATIVE INSTRUMENT CALIBRATION LAB

INSOVATIVE ISSTRUMENT COL LTI HEADROFFICE INNOWVATIVE |
T MO SOTSUNTINAKORN 11 TAMBON BAMNU KAED), i Bl Bummyunme 4yhe

AMPHOE BANG PHETSAMUT PRAKAN PROVINCE 10530 THATLAND

NSC-TISI-TIS1 7028
CALIBRATIONO2%A

FEL  ta6i20 16-5860« 1 FAN (66021 16-7140

Calibration Note Certificate No ; 25-TPM-143
PUC Adjustmiem Not Adjust Request No : Req-2025-0472
Page: 22
Result of Calibratlon :
Stusialsrd
VUL Wrnding Lnrreetiog Unzertainry
LUC Sensor Temiperatiary
=t R} 2L ]
(8]
200001 202 ={h2 14
25,002 252 - 0.2 0.14
300002 an2 -0:2 014
315001 15,1 =] 014
WET
4000002 0.1 =1 .14
45.002 45.1 -1 0.14
50003 a0l =1 014
60,003 2 - 1.2 .14
20003 201 -1 0.14
25003 25.1 - 0.1 014
p.002 o2 - 0.2 014
35.002 35.1 - 0.1 0.14
DRY
40002 40.1 =0.1 [INE}
45,003 45.1 -0 014
s0.00% Sl -D.1 014
60.003 60.2 = .2 ol
20.002 0.2 D2 0,14
25.003 252 - 02 014
30003 o2 -02 0,14
35,003 I52 =02 0.14
GLOBE
40,003 40.2 =02 014
45.002 452 -3 014
S0.002 02 =02 014
60,003 602 =02 014

End of Certificate

Calibrated By : @&\,

Mr. Sintichok Jirapukdessakul

1
The resules related only 1o the tem calibrited. The cerificate shall not be reproduced excepr i full, withour writen approval ﬁmlﬂﬂm’hjm u
FM-T08-TPM-01 Rn.:MﬂLﬂc 130220



INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

INNOVATIVE |

7/139 MOO 13. SOI SUNTINAKORN 1] TAMBON BANG KAEO, E P ————
. g = iy ' NSC-TISI-TIS17025
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND CALIBRATIONO298
TEL: (66)0-2116-3860-1 FAX: {66)0-2116-7140
Certificate of Calibration

Customer Certificate No : 24-TPM-313

MName ¢ UNITED ANALYST AND ENGINEERING CONSULTANT CO..LTD. Request No : Req-2024-1485

Address " 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Page: 1/2

10260

Unit Under Calibration Details

Calibration Parameter : Temperature

Instrument Name : Thermal Environment Monitor Range Calibration : 20 °C to 60 °C
Manufacturer : TSI QUEST Type ol Sensor :  RTD

Maodel r QT-34 Sensor Diameter imm) : 4.3

Serial Number : TEX040015 Calibration Position (mm) :  67.5
Resolution T 5 [ Instrument Status @ Used

1D Number » UAE.EFM.119/2566

Calibration Environment and Details

Temperature £ AP0
Humidity i 55%RH =15 %RH
Received Date 1 3 July 2024
Calibrated Date : 9lJuly 2024

Calibration Procedure = In-house method CP-TPM-01 by Comparison with Standard Thermometer.

Reference Standard . ; . . "
Digital Thermometer with Sensor. Manufacturer: GINGO/GINGO, Model: GT11/ RTDI100, SN: 08000057, 1D: 02-TPM

Which was calibrated on 1 March 2024, Cahibration Centificate No, : QR24-0478

Traceability This Certificate is traceable to SI Unit through Quality Reborn Co., Ltd., NSC-ONSC Accreditation No.: Calibration 0292

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & =2, providing a level of confidence approximately 95 o,

Approved By : ’{ne,

Mr. Noppadon  Luangart

Technical Manager

Issue Date : 10 July 2024

nanslupmun

The results related only 1o the item calibrated. The certificate shall not be reproduced except in full, without sritten approval of e Innovative Instniment Co., Lul

FM-T08-TPM-01 Rev 01 Issue date 1340220



INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOWVATIVE INSTRUMENT C'Cx, LTD. HEAD OFFICE

T39 MOQ 13, SOISUNTINAKORN 1] TAMBON BANG KAEO,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66M-2116-3860-1 FAX: (66)0-2116-T140

L R

e

whily Buluefidd Buawyiue $ifn

NSC-TISI-TIS17025
CALIBRATIONO298

Calibration Note

UUC Adjustment o Not Adjust

Result of Calibration :

Certificate No : 24-TPM-313
Request No ¢ Req-2024-1485

Page : 272

Standard
ULIC Reading Uarrection 'neeriainiy
UUC Sensor Temperaiure
(] (RS ")
*C)
20.032 2000 0.0 IR E]
25.032 250 0.0 0.13
30.031 30.1 =01 013
35.037 351 -0 013
WET
40.040 40.2 -0.2 013
45,038 45.1 =1 13
S0.042 50.2 -2 0.13
Ai.045 6.3 =0.3 013
20,033 20,0 0.0 th13
25.030 250 0.0 013
30,033 30.1 -0 013
35.034 35.1 -0.1 013
DRY
40,039 40.2 - 0.2 0.13
45.038 451 0.1 013
S0.042 50,2 -0.2 0.13
60,046 60.3 -0.3 0.13
20,033 19.9 + 0.1 013
25.030 251 =01 0.3
30033 o 0.0 013
15.035 350 0o 013
GLOBE

40,038 4001 =01 013
45.041 451 =1 0.13
50,040 0.1 - 0.1 0.13
60,043 iN -0l 013

End of Certificate

Calibrated By : @M{

Mr. Sitichok Jirapukdeesakul

nanslupmuny

The results related only 10 the item calibrated. The centificate shall not be reproduced except in full, without wrinen approval of the Innovative Instrument Co,, Lid

FRA-TIR-TINA-NT Rew N Tegne daes 1 3070




INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT €0, LTD, HEAD OFFICE

INHCI\IlA'!:‘I\.II!E

3 Fw i 4 88 44 RS E Pa

139 MOO 13, 501 SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND un;ﬁ%‘;;ﬂﬁ

i Buluai Buawgann $6a

TEL: (66)0-2116-5860-1 FAX: (66/0-2116-7140

Certificate of Calibration

Customer Certificate No : 24-TPM-315
Name ; UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Request No : Reg-2024-1482
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Page: 1/2

10260

Unit Under Calibration Details

Calibration Parameter : Temperature

Instrument Name : Thermal Environment Monitor Range Calibration : 20 °C 1o 60 °C
Manufacturer ;. TSIQUEST Type of Sensor :  RTD

Muodel s QT-34 Sensor Diameter (mm) @ 4.5

Serial Number : TEX040016 Calibration Position tmm) :  67.5
Resolution £ 1o Instrument Status @ Used

ID Number i UAE.EFM.120/2566

Calibration Environment and Details

Temperature O A oy B T

Humidity : 55 %RH 15 %RH

Received Date : 3 July 2024

Calibrated Date : 9 July 2024

Calibration Procedure @ In-house method CP-TPM-01 by Comparison with Standard Thermomeler.

Reference Standard . i ) i )
Digital Thermometer with Sensor, Manufacturer: GINGO/GINGO, Model: GT11/ RTDI00, SN: 03000057, 1D: 02-TPM

Which was calibrated on | March 2024, Calibration Certificate No, : QR24-0478

Traceability This Certificate is traceable to S1 Unit through Quality Reborn Co., Lid., NSC-ONSC Accreditation No.: Calibration 0292

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & =2, providing a level of confidence approximately 935 %.

Approved By : ﬂ'ref
Mr. Noppadon  Luangart

Technical Manager
Issue Date : 10 July 2024

nansluemuny

The results related only to the item calibrated, The certificnte shall not be reproduced except in full, without written approval aof the Innovative Instrument Co,, Lid.

FM-708-TPM-01 Rewv 01 lssue date 13:02°20



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

139 MOO 13, SOI SUNTINAKORN |1 TAMBON BANG KAEOQ,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

e A

4w s

Wi Bluniidd Busvgius Sae

NSC-TISI-TIS 17025
CALIBRATIONO298

Calibration Note

UUC Adjustment

Result of Calibration :

Not Adjusi

Certilicate Mo :

Reguest No :

Page : 22
Standard
VU Hewding Correcting Uneeriminty
VLT Sensor Temperature
(= (s 2 0)
0
200032 19.9 + 0.1 013
25.032 25.0 0.0 0,13
30,031 301 -0.1 0.13
315,037 150 0.0 0.13
WET
40,040 40.0 LX) 013
45038 451 | 013
50,042 50.1 =01 13
60,045 60.0 0.0 0.13
20033 20.0 0.0 D.13
23.030 251 =01 D.13
033 3.1 =01 013
35034 351 =01 013
DRy
40.039 a0.2 0z 013
45038 452 =02 0.13
30,042 502 =02 0.13
60,046 60,2 -0.2 013
20033 199 + .1 013
25.030 250 0.0 013
033 LN | =01 013
35.035 35.1 =0l 013
GLOBE
40,038 40.2 =02 013
4504 453 =0.3 013
30,040 502 =02 0.13
6045 6.3 -0.3 013
End of Certilicate

Calibrated By :

Mr. Sittichok Jimpukdeesakul

nansluemuny

The resulis velated only 1o the wem calibeated, The cenificaie shall not be reproduced except in full, without written approval of the lanovative Instroment Co., Lid

FM-T08-TPM-01 Rev.01 lssue date 130220
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