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List of Instrument Certificates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*

1 |Analytical Balance TOTAL SUSPENDED Mettler Toledo XSR205DU / C009071872 National Food 2502226-001-01 20/3/2025 19/3/2026

SOLIDS Institute,Ministry of Industry,
Thailand

2 |BOD Incubator BIOCHEMICAL OXYGEN ARCO UC4-1320 / 1021 Technology Promotion 24TM1113 11/7/12024 16/7/2025
DEMAND Association (Thailand-Japan)

3 |BOD Incubator BIOCHEMICAL OXYGEN ARCO UC4-1320 / 1021 Technology Promotion 24TM1114 11/7/2024 10/7/2025
DEMAND Association (Thailand-Japan)

4 |BOD Incubator BIOCHEMICAL OXYGEN ARCO UR-1320/ - Technology Promotion 24TM587 1/4/2024 31/3/2025
DEMAND Association (Thailand-Japan)

5 [DO Meter BIOCHEMICAL OXYGEN YSI 5100/ 11B 101863 Technology Promotion 24TW39 21/2/2024 20/2/2025
DEMAND Association (Thailand-Japan)

6 [Heating Block CHEMICAL OXYGEN Hanna Instruments HI 839800-02 / H 018500 | Hanna Instruments (Thailand) HIT-2510-0375 713/2025 6/3/2026
DEMAND Italia Srl. Ltd.

7 |Heating Block CHEMICAL OXYGEN Hanna Instruments H1839800-02 / 4500052101 Hanna Instruments (Thailand) HIT-2427-0942 1/7/12024 30/6/2025
DEMAND Inc.(Romania) Ltd.

8 [Hot Air Oven TOTAL SUSPENDED Memmert UF55 / B212.0411 Technology Promotion 24TM589 1/4/2024 31/3/2025
SOLIDS Association (Thailand-Japan)

9  |pH Meter pH Horiba LAQUA-PH210 / HAOA0007 technology promotion 24CH399 2/4/2024 1/4/2025

association (thailand-japan
10 [pH Meter pH Horiba LAQUA-PH210 / HAOE0041 technology promotion 24CH725 19/6/2024 17/6/2025
association (thailand-japan
11 |UVIVIS CHEMICAL OXYGEN Hitachi U-5100 / 23A4-008 DQE Services Co.,Ltd. SP24-028 11/9/2024 9/9/2025
Spectrophotometer DEMAND

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

United Analyst and Engineering Consultant Co., Ltd. (UAE) Certificate Page 1 of 1
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List of Instrument Certificates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 Atomic Absorption COPPER FUME Perkin Elmer PinAAcle 900F / PFB20031902 Perkin Elmer Co.,Ltd. Preventive Maintenance 29/4/2025 28/4/2026
Spectrometer IRON FUME Report
2 |Analytical Balance PARTICULATE MATTER Mettler Toledo MS204TS/00 / C252436235 National Food Institute, 2502228-003-01 19/3/2025 18/3/2026
(PM10) Ministry of Industry, Thailand
TOTAL SUSPENDED
PARTICULATE
3 |Gas Chromatography ACETALDEHYDE SCION 456-GC / GC1802G112 Thai Unique Co.,Ltd. SV0425/23011 26/4/2025 25/4/2026
ACETONE INSTRUMENT,USA
ACETONITRILE
BENZENE
ETHANOL
ETHYL ACETATE
FORMALDEHYDE
TOLUENE
4 |Inductively Coupled ALUMINUM 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)
5 [Dionex Aquion RFIC lon CHLORINE Thermo Scientific Dionex Aquion RFIC / 220380031 ARCHEMICA LAB CO., LTD ID1047 23/4/2025 22/4/2026
Chromatography HYDROGEN CHLORIDE
NITRIC ACID
6 [Microbalance RESPIRABLE DUST Mettler Toledo XP6 / B322373893 National Food Institute, 2502228 002 01 20/3/2025 19/3/2026
TOTAL DUST Ministry of Industry, Thailand
7 |UV-vIS AMMONIA Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP25-001 3/1/2025 2/1/2026
Spectrophotometer
8 |UVIVIS HYDROGEN PEROXIDE Hitachi U-5100 / 23A4-008 DQE Services Co.,Ltd. SP24-028 11/9/2024 9/9/2025
Spectrophotometer

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
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Cert.No.: 24CH398
Page.: 1of 3

Certificate of Calibration

Equipment : wH Meter

Manufacturer : Horiba

Maodel ; LAGUA-PHZ10

Serial No. : HAJADOO7

ID No. : UAE.EFM.002/2563{FFM.pH.02/63)

Conditien As-Received: Used ltem

Received Date : Q1 April 2024

Calibration Date : 02 April 2024

Raference : 2404-0037WSC-1

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

3 Sai Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkek 10260

Ambient Temperature : {25 * 25} °C
Relative Humidity : (30 + 15) %
Calibration Procadure : In - house method

- CP-CHS5 by direct measurement with DC valtage
standard and direct measuremant with

certified reference material (CRM)

- CP-CHB8 by comparisan with temperature standard

Calibrated by : Warakorn Lerngagtrakul

Sl

Approved Sig n'atory

Approved by :

{ }Pornthippa Tameyakul
{ }Unnopphel Harachat
{/} Saithip Meangmai

Issue Date : 06 April 2024

The Uncertainties are tor a confidence probahility of approximately 95%

Uhis certificate may not be reprodused othae fan in tull, cxeeps with the prior sriien

Approval of the head of Corporate Services 3 2 Byuipuent Calibraton and Testing Services.
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Cert.No.: 24CH399
Page.: 20of3

Cendition of this calibration result

1. Reference Siandard Instrument

Instrument Serlal No. ID No. Cert. No. Due Date
1) Decument Process Calibrator 54030049 130RCME 23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4882054  110RCO44 231908 26 July 2024

This certification is traceable to the International System of Unit maintained through:-
- Technology Pramction Association (Thailand-Japan)
2. Certified Reference Materials : The measurement resulis are traceable to 31 through CPA chem Ltd,,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 4102 27 Moy 2025
pH 6.986 CPA chem 940104 02 Mov 2024
pH 8.997 CPA chem 240108 02 Nov 2024

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

Calibration Results
Functicn : 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
{ zmV ) k
pH my my pH
pH Meter 4.00 177.48 177.5 4. 0.058 2.00
SN HABADOOT 7.00 0.00 0.2 6.98 0.058 2.00
7.00 .00 0.2 6.98 0.058 2.00
10.00 -177.48 17713 10.01 0.058 2.00
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Cert.No.: 24CH39%
Page.: 3of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,71{7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement factor
{mv) {£) k
pH Eiectrode 4.008 4.0 180.2 0.007V9 2.00
SN QE2aM0181 £.986 5.88 1.3 0.0099 2.00
6,986 7.00 -0.8 0.0099 2.00
9,997 10.00 -168.4 0.011 2.05
Function : Temperature Measurement
{*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : 8652-10D
- Serial No. : Q92nM0181
Dimension of probe
- Length : 103 ™mim.
- Diameter : 16 mm.
- Immersion Depth : ga mm.
Calibration Standard Uuc* Eftor Uncertainty of | Coverage
Point Temperature Reading measurement factor
{°C) (*c) {°¢) (°c) {2°C) k
25.0 25.002 25.0 -0.002 D13 2.00
30.0 30.003 30.0 -0.003 043 200
35.0 35.003 35.0 -0.003 013 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 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES E: o

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

Certificate of Calibration

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :
{ ) Ponpan Paipim

(v") Suwit Imjai
() Kunchit Promprat

Issue Date :

\\‘”I'rlr‘.,
,.Q“‘\__\.__ij"’/,,
S

—

g
I'Jr""‘llllllh;‘.‘

NSC-TISI-TIS1T025
CALIBRATION 0008

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

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

o,

Approved Signatory

5 April 2024

The Uncertainties are for a confidence probability of approximately 95 %

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

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

nas luAuaY
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Equipment : Hot Air Oven Cert. No.: 24TM589
Condition As-Received : Used ltem Page: 20of 3
Reference : 2404-00040C-3

Procedure Used :-

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 )
and Thermocouple Type T.

The temperature scale used was based on |TS-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 )

(*) Without Adjustment

Result of Calibration :-

Function of UUC* :

Temperature Source

Fresh air setting : Close Environment during calibration
|  Beginning Finished
Temp. ( °C ) 27 26
T 2k REL.Humid. ( % ) 47 48
| A AC Supply ( Valt ) 221 220
o e
1 3
2 " Ref. Std. ID No.: @
H | H/2 Calibration Point
‘f’l;, i %/ (120 to 180 )
O & Position : (104)°C
PFwima . Qe D C
— : g 1 21-18TC-01 | 22-18RTD-21
T & 2 21-18TC-0_2_ il 1 BRTD_-%fZ_
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
s5=. B0 ‘om o 0.50 i 6 21-18TC-06 | 18RTD-2/6
b= 50 cm W = 0.80 m 7| 21-18TC-07 | 18RTD-2/7
om: BB o fiia = 8 21-18TC-08 | 18RTD-2/8
Capacity = 0.30 m3 9 (ref.) | 21-18TC-09 | 18RTD-2/9

LA
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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) 1 (C) (1°C) (°C) (°C) k
104.0 104.0 | 104.0 0.032 0.47 0.84 2
120.0 1200 | 120.0 012 0.72 1.3 2
180.0 180.0 | 180.0 0.13 1.2 1.5 2
Calibration Measured Temperature ( °C ) Hnicerfunty
Point Position
{°C) 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| 179.594 | 179.790| 180.287 | 179.961 | 179.802 1.1

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC* : Unit Under Calibration

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

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

-ol0o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

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

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :
( ) Ponpan Paipim

(v/) Suwit Imjai
() Kunchit Promprat

Issue Date :

BOD Incubator

ARCO

UC4-1320

UAE.WAQ.002/2550

NSC-TISI-TIS1T025
CALIBRATION D008

Cert. No.: 24TM1113
Page: 10of3

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 Incubator 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
REL.Humid. ( % ) 78 65
o2 ag AC Supply ( Volt ) 233 234
?
3
g (et} Position : Ref. Std.
" . o T ID No.:
- S 1 19-16RTD-01
£ P 2 19-16RTD-02
J Wiz g ,zjl =~ / 3 19-16RTD-03
-— 4 19-16RTD-04
< T - 5 19-16RTD-05
6 19-16RTD-06
7 21-16RTD-07
Probe Installation Details : Dimension of Chamber : 8 19-16RTD-08
e W D= 062 m 9 (ref.) 19-16RTD-09
b= 10 cm W = 1.2 m
= 10 cm H= 1.2 m
Capacity= 089 m?

ionanslupmuny




Equipment : BOD Incubator Cert. No.: 24TM1113

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

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC* : Unit Under Calibration

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

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

-000-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

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

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :
() Ponpan Paipim

(v/) Suwit Imjai
() Kunchit Promprat

Issue Date :

BOD Incubator

ARCO

UC4-1320

UAE.WAQ.018/2559

=

NSC-TISI-TIS17025
CALIBRATION 0008

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

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

WMl

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.

ionanslumuny



Equipment :
Condition As-Received :
Reference :

BOD Incubator
Used Item
2407-02430C-2

Cert. No.: 24TM1114
Page: 20of 3

Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY49023932 23LMm122 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 :-
Function of UUC* :

(*) Without Adjustment
Temperature Source

Fresh air setting : Mot Available Environment during calibration
Beginning Finished
Temp. ( °C ) 29 29
{ REL.Humid. ( % ) 78 72
2 . AC Supply ( Volt ) 233 234
1 3
c.? = Position : RI'EDf'Nsotf'
H & ' Hi2
s i & 1 20-16RTD-10
i T 2 20-16RTD-02
JWiz }L g / 3 20-16RTD-03 |
¥ = -— i 4 23-16RTD-04
= W - 5 22-16RTD-05
6 20-16RTD-06
7 20-16RTD-07
Probe Installation Details : Dimension of Chamber : 8 | 22-16RTD-08
= 10 em O e 9 (ref.) 22-16RTD-09
= 10 com W = 1.2 m
= 10 om H= 12 m
Capacity = 0.89 m?

ionanslupmuny



Equipment : BOD Incubator Cert. No.: 24TM1114

Condition As-Received : Used Item Page: 30of 3
Reference : 2407-02430C-2
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) (°c) k
20.0 20.0 19.9 0.29 0.81 12 2
Callbl:atuon Measured Tan!pfarature (°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 | 19.908 | 19.872 | 19.955 | 19.818 | 19.758 0.48

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UuUC* : Unit Under Calibration

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

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

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

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

Cert.No.: 24TW39
Page.: 1 of 2

Certificate of Testing

Equipment :
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
(/] Saithip Meangmai

Issue Date :

DO Meter

YSI

5100

11B 101863
UAE.WAOQ.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 Modification Method

Walalak Sirithean

Stk

Approved Signat{ury

22 February 2024

neslumuny



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) (mglL) (mg/L)
8.20 8.19 0.0055

This report was certified only for the instrument we tested.It is allowable to use for study

Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced
other in full,without written approval of the laboratory

-000-



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ,f, :;??:_'\.‘-"'
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Rt

NSC-TISI-TIS1T025

TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
- - - -
Certificate of Calibration Cert.No.: 25CH353
Page.: 10f3

Equipment : pH Meter
Manufacturer : Horiba
Model : LAQUA-PH210
Serial No. : HAOAO0007
ID No. : UAE.EFM.002/2563(EFM.pH.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
(/) Saithip Meangmai

Issue Date :

Used Item

18 March 2025
20 March 2025
2503-0612WSC-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

+ H

Uthen Kankawi

Approved Signatory

20 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.




Cert.No.: 25CH353

Page.: 2 0of 3
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 4982054 110RC044 241757 14 July 2025

- 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 Ltd.,
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 4.007 CPA chem 1066665 18 Jan 2027
pH 6.999 Hach Lenge GmbH C03220 29 Oct 2026
pH 10.010 CPA chem 1066669 18 Jan 2026

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
Unit Under Value | Voltage Actual Reading Measurement factor
Calibration Input
(xmV) k
pH mV mV pH
pH Meter 4.00 177.48 177.6 4.01 0.058 2.00
S/N.: HAOA0007 7.00 0.00 0.3 6.98 0.058 2.00
7.00 0.00 0.3 6.98 0.058 2.00
10.00 -177.48 -177.1 10.01 0.058 2.00




Cert.No.: 25CH353
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 4.007 4.00 150.1 0.0085 2.05
S/N.: 992H0385 6.999 7.00 -26.1 0.0095 2.00
6.999 7.00 -26.7 0.011 2.05
10.010 10.01 -202.4 0.010 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : 9652
- Serial No. : 992H0385
Dimension of probe
- Length : 103 mm.
- Diameter : 16 mm.
- Immersion Depth : 90 mm.
Calibration Standard uuc* = Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (°C) (°C) (°C) (x°C) k
15.0 15.006 15.0 -0.006 0.13 2.00
30.0 29.998 30.0 0.002 0.13 2.00
45.0 44.993 45.0 0.007 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 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

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

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

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

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

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

Issue Date :

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

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

DO Meter

&1

5100

11B 101863
UAE.WAQ.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

SQM

Approved Signatory

18 February 2025
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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-
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vuinuanisnauaauluiuseanisaouiiny (Verification of Certificate)

Certificate No. : 25TW29

Equipment : Do Meter

Brand : YS!

Model ;. 5100

Serial No. : 11B 101863

ID No. : UAEWAO.004/2554

Calibration results

Titration Method Standart Do meter Error% Correction% | Error | Judgement (Total Error <
Deviation Reading Total Error Judgement )
{ mgsL) ( meg/L) ( me/L) { mes/L) { me/L) { me/L) (£ meg/L) { mesL)
8.22 0.0055 B.22 0.0000 0.0000 0.0 D02 pass
A e B9 YU SN, ocve. e «ms.._anmdfguur
Ful..........28/02/2025....c0c0 w28 AW G
WL
[ATIETIT TR e 220

Vwae netappiietapn_LABN ab-BKUNSTRUMENT (11-2Mh6.OCertificate (UAENWRiinuamussuluiutos pufteueoalle e 00 meter WAD 004 2554

UAE.FM.6, 8,00 5- 10K 03-JUL- 2024
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ol food e OHNCIStION fl;lr Industrial Develupmmr National Food Insfitute NSC.TISI-TIS 17025
ministry af Industey - FOOd Industrial Laboratory Service Center CALIBRATION 0081

Calibration Certificate

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

Bangchack, Prakhanong, Bangkok 10260

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

Date of Calibration: 2 April 2024

Calibrated by Mr.Jerawut Prapawuttipong Approved bv / @

Scientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 9 April 2024 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95%

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

F-CS-009 Revision: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2402283-001-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: XSR2050DU Resolution:  0.00001 g/ 0.0001 g
Serial No.: C009071872 ID No.: UAE.WAO.012/2563
Capacity: 220 g
Date of Calibration: 2 April 2024 Page 2 of 4
Environment Condition: Ambient Temperature: 245 + 0.5 °C  Relative Humidity:  47.5 + 2.5 %
Place of Calibration: Laboratory, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Condition of Equipment: Good Condition
Condition of This Results of Calibration:
1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019
2. Reference Standards:
Reference Standard Model Serial No. Calibrated By Certificate No. Due Date
Standard Weight Class E2 1mg to 2009 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.
Cali i Its:
1. Repeatability of Reading:
Mominal Value ( g ) Standard Deviation of Reading (ag)
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.

Q O
jo!
@ v
M
1 2 3 Bl 5 6 (Maximum DifferenceJ_|
( g9 )¢ a dJ¢ g ¥1C o )¢ g 3]C g ) [SSa55)
100.0002 | 100.0001 | 100.0002 99.9999 100.0001 100.0001 0.0003

F-C5-012 Revision: 01 Date: 20-04-65
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Foundation for Industrial Development National Food Institute

rationsl food irstfibte

N
ministry of industy  FO0d Industrial Laboratory Senvice Center CALIBRATION D061

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 { g ) (g ) g ) (= g ) L
Unload 0.000000 0.00000 0.00000 0.0000088 2.00
0.001 0.001003 0.00101 -0.00001 0.0000091 2.00
0.005 0.005003 0.00499 0.00001 0.0000094 2.00

0.01 0.010003 0.01000 0.00000 0.0000091 2.00
0.05 0.049996 0.05000 0.00000 0.0000098 2.00
0.1 0.100011 0.10000 0.00001 0.000011 2.00
0.5 0.500016 0.50001 0.00001 0.000014 2.00
1 1.000003 1.00002 -0.00002 0.000016 2.00
2 2.000023 2.00001 0.00001 0.000017 2.00
5 5.000017 5.00002 0.00000 0.000020 2.00
10 10.000009 10.00000 0.00001 0.000026 2.00
20 20.000031 20.00002 0.00001 0.000037 2.00
30 30.000040 30.00003 0.00001 0.000052 2.00
50 50.000028 50.00004 -0.00001 0.000068 2.00
80 80.000068 80.00005 0.00002 0.00011 2.00

F-CS-012 Revision: 01 Date: 20-04-65
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Foundation for Industrial Oevelopment National Food Insfitute

national food insreure NEC‘TISI'TIS 17025
ministey af ndustry | FO0d Industrial Laboratary Service Center CALIBRATION 0081
Calibration Report
Certificate No.: 2402283-001-01
Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: XSR205DU Resolution:  0.00001 g/ 0.0001 g
Serial No.; CD09071872 ID No.: UAE WAQ.012/2563
Capacity: 220 g
Date of Calibration: 2 April 2024 Page 4 of 4

Calibration Results: (Continued)
ion Range: 81-200g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: 81 - 200 g ; Resolution: 0.0001 g )

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

==mm====== ERd ========-==

F-CS-012 Revision: 01 Date: 20-04-65
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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 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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national faod ramee | OUNdStON for Industrial Develnpmer:’r MNational Food Instirute i NSC-TISI-TIS 17025
ministey of Industry - Food Industrial Laboratory Service Center CALIBRATION 0061
Calibration Report
Certificate No.: 2502226-001-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: XSR2050U Resolution: 0.00001 g/ 0.0001 g
Serial No.: CO09071872 1D No.: UAEWAOD.012/2563
Capacity: 829/220g
Date of Calibration: 20 March 2025 Page 2 of 4
Environment Condition: Ambient Temperature: 212 = 06 °C  Relative Humidity: 48 + 35 %
Place of Calibration: 208 Balance Room, UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Condition of Equipment: Good Condition
Condition of This Results of Calibration:
1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019

2. Reference Standards:
Reference Standard Model Serial No. Calibrated By Certificate No. Due Date

Standard Weight Class E2 1mg to 2009 B505567572 TCS M24041005 19 April 2025
Instrument Model Serial No, Calibrated By Certificate No. Due Date
Thermo-Hygra 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.

Calibration 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 g was placed and moved to various position on pan.

The balance reading obtained is given in the table.

B O
@
follicy
o
1 2 3 L 5 ] (Maximum Difference)
¢ g )¢ g )¢ g )€ g J1¢C 9 JJC g ) e

100.0001 100.0001 100.0001 100.0001 100.0001 100.0002 0.0001 -
tor N
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Certificate No.:
Equipment:

Date of Calibration:

Foundation for Industrial Develapment National Food Institute
Food Industrial Laboratory Service Center
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Calibration Report

2502226-001-01
Electronic Balance
Model: XSR205DU
Serial No.: C009071872
Capacity: 82g/220¢

20 March 2025

Manufacturer:

Resolution:

METTLER TOLEDO
0.00001 g/ 0.0001 g

ID No.: UAE.WAD.012/2563

4

)
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NSC-TISI-TIS 17025
CALIBRATION 0081

Page 3 of 4

Calibration Results:

Calibration Range:

Calibration Adjustment:

(Continued)
0-80 g

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 ) i o { 9 ) ( g ) (£ 9 ) 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 0.0000034 2.00
0.01 0.010003 0.01000 0.00000 0.00000591 2.00
0.05 0.049596 0.05000 0.00000 0.0000098 2.00
0.1 0.100011 0.10000 0.00001 0.000011 2.00
0.5 0.500016 0.50000 0.00002 0.000014 2.00

1 1.000003 1.00001 -0.00001 0.000016 2.00
2 2.000023 2.00005 -0.00003 0.000017 2.00
5 5.000015 5.00005 -0.00003 0.000021 2.00
10 10.000009 10.00005 -0.00004 0.000026 2.00
20 20.000030 20.00012 -0.00009 0.000037 2.00
30 30.00003% 30.00012 -0.00008 0.000050 2.00
50 50.000028 50.00014 -0.00011 0.000068 2.00
80 80.000067 80.00020 -0.00013 0.00011 2.00
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natonal foos ranee - OUNdatoN for Industrial Development National Food Institute o o
ministry of Industry  Food Industrial Laboratory Service Center Eﬁf{{ﬂﬂgﬂgﬁi
Calibration Report
Certificate No.: 2502226-001-01
Equipment: Electronic Balance Manufacturer; METTLER TOLEDO
Model: XSR205DU Resolution:  0.00001 g/ 0.0001 g
Serial No.: C009071872 ID No.: UAEWAD.012/2563
Capacity: B2g /2209
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

( 9 ) G ] { g ) fi—g- (= g ) &
90 $0.00010 90.0002 -0.0001 0.00015 2.00
100 100.00006 100.0001 0.0000 0.00016 2.00
110 110.00007 110.0001 0.0000 0.00017 2.00
120 120.00009 120.0002 -0.0001 0.00018 2.00
130 130.00010 130.0002 -0.0001 0.00019 2.00
140 140.00013 140.0002 -0.0001 0.00019 2.00
150 150.00009 150.0002 -0.0001 0.00021 2.00
160 160.00010 160.0002 -0.0001 0.00022 2.00
170 170.00012 170.0002 -0.0001 0.00023 2.00
200 200.00013 200.0002 -0.0001 0.00028 2.00

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

%N.W—




“HNW“H" H k N N k Hanna Instruments (Thailand) Ltd. \@/f A‘Aﬂ
410/67-68 Soi Ratchadapisek 24, Ratchadapisek Rd., Samsen-nok, = <~ ACCREDITED
InStru ments Huaykwang, Bangkok 10310 Tel: 0-2541-4199 Fax: 0-2541-4198 %ﬁ? Bl
AC-3061
Certificate No. : HIT-2427-0942
Page:1of 2
CERTIFICATE OF CALIBRATION
Equipment : COD Test Tube Heater
Meter Model : HIB39800-02 Serial No. : 04500052101
Tube Heater : 25 Vial Capacity Resolution : 0.1%¢
Temperature Range : (-10 to 160)°C Temperature of Reaction : 150°C
Manufacturer : Hanna Instruments Made in : Romania
Condition As-Received : Used Product Reference : RE241152
Ambient Temperature : (25+2)°C Relative Humidity : (50 X 15)%RH
Customer name : United Analyst and Engincering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Rd., Bangchak,
Phrakhanong, Bangkok 10260
Received date : 26 June 2024
Calibrate date : 1 July 2024
Issue date : 3 July 2024
Calibrated Location : Hanna Instruments (Thailand) Lid.
Calibration Procedure : This calibrator was conducted by using in-house: calibration procedure
CP-04 by using certified reference standard instruments.
Calibrated by : Eer‘ Pichit Petthong Approved by : z" %‘ //:
O Mr. Channarong Soinak Mr. Anan Suwanchaisakul
Authorized Signatory
This certificate was certified only for the instrument we calibrated.
This result of calibration was found accurate on date and place of calibration -:Jnly
** This Cé];fl cat[: may not be;pr-od_uc;d other than in full, except with the prior written **
approval of the head of Hanna Instrument (Thailand). ] !




IRl omen:

Instruments Page : 2 of 2

Condition of this calibration result:

Reference Standard Instruments : This certification is traceable to the international unit of unit maintained through:

Instruments Model Serial No. | Certificate Ne. Traceable
Data Acquisition Switch Unit 34970A MY44065265 | WK2307-164-1 WK Electric Co., Ltd.
Technology Promotion
Digital Thermo-Hygrometer HT-7718D ATLO7155 24H41
Association (Thailand-Japan).
Calibration Resuit:
Measurement Temperatire Source Accuracy for COD Reactor.
Capacity Nominal Value Average Value Uncertainty of Measurement
(Vial) (°0) °0) (+°C)
25 Vial 150.0 149.8 0.48
Unit : °C
(1A) 2A) (3A) (4A) (5A)

149.574 149.873 149.861 149,748 149.878

(1B) (2B) (3B) (4B) (5B)
149.490 149.940 149.954 150.103 150.048

(1C) (2C) (3C) (4C) (5C)
149.625 150.036 150.080 150.015 149.580

(1D) (2D) (3D) (4D) (5D)
149.801 149.541 149.662 150.010 149.499

(1E) (2E) (3E) (4E) (5E)
149.563 149.611 J 149.569 149.831 142.762

Figure: Shows the location of the temperature source.

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

providing a level of confidence of approximately 95%

** End of certificate **
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Equipment :

Meter Model :

Tube Heater :
Temperature Range :

Manufacturer :

Condition As-Received :

Ambient Temperature :

Customer name :

Received date :
Calibrate date :

Issue date :
Calibrated Location :

Calibration Procedure :

Calibrated by :

H k N N k Hanna Instruments (Thailand) Ltd. 3
IﬂStrU me nts 410/67-68 Soi Ratchadapisek 24, Ratchadapisek Rd., Samsen-nok,

\\\' !Ir‘[“

aas

ANS] Narianal Aceradilarion Seard

&

{":‘-'.‘ T “\\“

= ._,-r/-:_—--.____‘-:\ ACCREDITED

z — mEEE—

Huaykwang, Bangkok 10310 Tel: 0-2541-4199 Fax: 0-2541-4198 .-,;d o CALIBRATION LABORATORY
AC-3061

Certificate No. : HIT-2510-0375

Page:1of 2
CERTIFICATE OF CALIBRATION
COD Test Tube Heater
HI839800-02 Serial No. : HO185001
25 Vial Capacity Resolution : 0.1°C
(-10 to 160)°C Temperature of Reaction : 150°C
Hanna Instruments Made in : Romania
Used Product Reference : RE250401
(25+2)°C Relative Humidity : (50%15)% RH

United Analyst and Engineering Consultant Co., Lid.

3 Soi Udomsuk 41, Sukhumvit Rd., Bangchak,

Phrakhanong, Bangkok 10260

5 March 2025

7 March 2025

7 March 2025

Hanna Instruments (Thailand) Ltd.

This calibrator was conducted by using in-house: calibration procedure

CP-04 by using certified reference standard instruments.

/7

Mr. Anan Suwanchaisakul

er. Pichit Petthong Approved by :

O Mr. Channarong Soinak
Authorized Signatory

. HANNA

i -||'|'Instruments
LIS (Thailand) Limited

This certificate was certified only for the instrument we calibrated.

This result of calibration was found accurate on date and place of calibration onIy

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

approval of the head of Hanna Instrument (Tha1lanhﬂﬂaqs‘luﬂ')1]ﬂu




IR e

inStrumentS Page : 2 of 2

Condition of this calibration result:

Reference Standard Instruments : This certification is traceable to the international unit of unit maintained through:

Instruments Model Serial No. Certificate No. Traceable

Data Acquisition Switch Unit 34970A MY44065265 | WK2407-141-1 WK Electric Co., Ltd.

Technology Promotion
Digital Thermo-Hygrometer HT-7715D ALO7155 25H171
Association (Thailand-Japan).

Calibration Result:

Measurement Temperature Source Accuracy for COD Reactor.

Capacity Nominal Value Average Value Uneertainty of Measurement
(Vial) (°0) (°0) (£°0)
25 Vial 150.0 150.4 0.47
Unit : °C
(1A) (2A) (3A) (4A) (5A)

150.407 150.377 150.269 150.402 150.422

(1B) (2B) (3B) (4B) (5B)
150.426 150.394 150.644 150.690 150.542

(1C) (2C) (3C) (4C) (5C)
150.477 150.303 150.627 150.257 150.176

(1D) (2D) (3D) (4D) (5D)
150.462 | 150.456 | 150.199 | 150.406 | 150.102

(1E) (2E) (3E) (4E) (5E)
150.185 150.513 150.235 150.460 150.442

Figure: Shows the location of the temperature source.

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

providing a level of confidence of approximately 95%

** End of certificate **

ienaslumuny




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

DQE Services Co.,Ltd.

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com NSC-TISLTIS 17025
- CALIBRATION 0404

Certificate No.: SP24-028 Page 1 of 5

Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)

Address :

Location of calibration : Laboratory 315

Equipment :  UV-Vis Spectrophotometer

Manufacturer : HITACHI

Model :

Serial No.: 23A4-008

ID No. :

Received Date: 10 September 2024

Calibration Date : 10 September 2024

Issue Date : 13 September 2024

Condition Instrument : Good

Calibrated by :

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

CERTIFICATE OF CALIBRATION

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

U-5100

UAE.WAS.010/2567

o
Approved by :
Tuyed ppeoved iy Ya T 7
{ Mr.Tanawut Rittidach ) { Ms. Chonthicha Sangngern )
Technical Manager Quality Manager

national standards laboratory. This certificate may not be reproduced other than in full except with the prior written approval of the DQE SEWES €o, Ltd,
FM-708-02 RO1 1/T1/2021



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
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D E . 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
QSEI’VICES p ghin 55, Ladp g prao, Ladprao, Bang

DQE Services Co.,Ltd.

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

S e
NSC-TESI-TIS 17025
CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No. : SP24-028

Calibration Results : Without adjustment

Photometric Accuracy :

Page 3 of 5

Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) {Abs) k
0.0000 0.000 0.0000 0.0028 2.00
0.5780 0.575 0.0030 0.0031 2.00
420 1.0484 1.044 0.0044 0.0029 2.00
2.1876 2.190 -0.0024 0.0075 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5595 0.557 0.0025 0.0034 2.00
N 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
b 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
ol 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
e 1.0518 1.049 0.0028 0.0029 2.00
1.9274 1.923 0.0044 0.0080 2.00
naslumuay

FM-708-02 RO1 1/1/2021



DQE

Services

DQE Services Co.,Ltd.

32 Soi Ladprao-Wanghin 53, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

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

HSC-TISI-TIS 17025
CALIERATION D404

REPORT OF CALIBRATION

Certificate No. : SP24-028

Photometric Accuracy :

Page 4 of 5

Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0050 2.00

233 0.7469 0.743 0.0039 0.0056 2.00
0.0000 0.000 0.0000 0.0050 2.00

ek 0.8674 0.862 0.0054 0.0059 2.00
0.0000 0.000 0.0000 0.0050 2.00

- 0.2919 0.291 0.0009 0.0051 2.00
0.0000 0.000 0.0000 0.0050 2.00

30 0.6430 0.639 0.0040 0.0055 2.00

ienasluaiuay
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DQE Services Co.,Ltd.
DQE 2 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services 5
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com NSCTISLTIS 17025
REPORT OF CALIBRATION
Certificate No. : SP24-028 Page 5of5
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
513.75 513.5 0.25 0.18 2.00
528.59 528.6 -0.01 0.18 2.00
575.10 574.9 0.20 0.18 2.00
585.56 585.3 0.26 0.20 2.00
684.70 684.1 0.60 0.18 2.00
740.51 740.0 0.51 0.20 2.00
747.61 747.2 0.41 0.18 2.00
807.04 806.3 0.74 0.18 2.00
879.68 878.9 0.78 0.18 2.00

Remark : - UUC = Unit Under Calinration

= N/A = Not Avaiable

- The result expanded uncertainty of measurement U is stated as the standard uncertainty of measurement multiplied by the coverage factor k |

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

- End of Certificate -

N5 luAuUAY
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Calibration Certificate

Certificate No.: 2502228-002-01

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: Electronic Balance

Manufacturer: METTLER TOLEDO

Model: XP6

Serial No.: B322373893

ID No.: UAE.AIR.019/2556

Order No.: 2502228

Operation No.: 2502228-002

Date of Receipt: 19 March 2025

Date of Calibration: 20 March 2025

Calibrated by  Mr.yothin Charoensuk Approved by '“I‘” N.

Scientist ( Mr.Pheraphat Tuanjit )

Manager, Division of Calibration Laboratory
Date of Issue: 25 March 2025 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the
units of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other
than in full except with the prior written approval of the National Food Institute.
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Calibration Report
p
Certificate No.: 2502228-002-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: XP& Resolution:  0.000001 g
Serial No.: B322373893 ID No.: UAE.AIR.019/2556
Capacity: 6.1 g
Date of Calibration: 20 March 2025 Page 2 of 3
Environment Condition: Ambient Temperature: 228 <+ 04 °C  Relative Humidity: 48 + 0.95 %
Place of Calibration: 206 Balance Room 2, UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
Condition of Equipment: Good Condition
Condition of This Res 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. 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-Hyaro Meter 608-H1 NFI.BTH 017/23 Quality Reborn QR25-0542 10 February 2026
3. This certification is traceable to SI UNIT
4, This certificate was certified only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration only.
Calibration Results:
1. Repeatability of Reading:
Nominal Value { g ) Standard Deviation of Reading { g}
3 0.00000079
3 0.00000067

2. Off-Center Error:

A mass of 2 g was placed and moved to various position on pan.

The balance reading obtained is given in the table.

» &
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1 2 3 4 5 6 {Maximum Difference)
( ¢ dlt a )|t g 21C o d1¢C g )1¢ g ) ¢ e
2.000018 | 2.000017 | 2.000014 | 2.000014 | 2.000024 | 2.000019 0.000006
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nationa fead nemae | OHNCENoN for Industrial Developrment National Food Institute ulia NSC.TISI-TIS 17025
ministry of industry  Food Industrial Laboratory Service Center CALIBRATION 0081

Calibration Report

Certificate No.: 2502228-002-01

Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: XP6 Resolution:  0.000001 g
Serial No.: B322373893 ID No.: UAE.AIR.D19/2556

Capacity: 6.1 g
Date of Calibration: 20 March 2025 Page 3 of 3
Calibration Results:  (Continued)
Calibration Range: 0-6 g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:

Nominal Value Standard Value Average Reading Caorrection Uncertainty Coverage Factor
(g9 ) { 9 ) L g 3 { 9 ) (+ 9 ) K
Unload 0.0000000 0.000000 0.000000 0.0000032 2.00
0.001 0.0010030 0.001002 0.000001 0.0000032 2.00
0.01 0.0100030 0.010003 0.000000 0.0000034 2.00
0.05 0.0499960 0.050001 -0.000005 0.0000044 2.00
0.10 0.1000110 0.100011 0.000000 0.0000057 2.00
0.15 0.1500070 0.150010 -0.000003 0.0000071 2.00
0.17 0.1700130 0.170012 0.000001 0.0000077 2.00
0.20 0.2000110 0.200015 -0.000004 0.0000065 2.00
1,50 1.5000150 1.500017 0.000002 0.000017 2.00
3.00 3.0000260 3.000017 0.000009 0.000019 2.00
4.50 4.5000610 4.500023 0.000038 0.000023 2.00
6.00 6.0000180 6.000014 0.000004 0.000023 2.00

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

NI - p—— dor N. vmpx).;&_

level of confidence of approximately 95 %.
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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.: C252436235

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.vothin Charoensuk Approved by dr N.

Scientist ( Mr.Pheraphat Tuanjit )

Manager, Division of Calibration Laboratory
Date of Issue: 25 March 2025 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the
units of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other
than in full except with the prior written approval of the National Food Institute.
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Foundation for Industrial Development National Food Institute
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NS
CALIBRATION 0061

Calibration Report

2502228-003-01

Electronic Balance

Certificate No.:

Equipment: Manufacturer:  METTLER TOLEDO

Model: M5204TS/00 Resolution: 0.0001 g

Serial No.: C252436235 ID No.: UAE.AIR.023/2566

Capacity: 220 g

Date of Calibration: Page 2 of 3
Environment Condition: Ambient Temperature: 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:

NFI Method W-MA-001

19 March 2025

211+

1. Calibration Method: 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 only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration only.
Calibration Results:
1. Repeatability of Reading:
Nominal Value (g ) Standard Deviation of Reading |

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.

@ O L
@ ©
1 2 3 4 5 6 (Maximum Difference)
|G D ) O O - I 3 I ol N e ) R )
99.9997 99.9995 99,9995 99.9997 99.9999 99.9998 0.0003
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national food insfirute
ministry of Industry

Certificate No.:

Foundation for Industrial Development National Food Institute
Food Indusirial Laboratory Service Center

Calibration Report

2502228-003-01

NSC-TISI-TIS 1

7025
CALIBRATION 0081

Equipment: Electronic Balance Manufacturer:  METTLER TOLEDOD
Model: MS204TS/00 Resolution: 0.0001 g
Serial No.; 252436235 ID No.: UAEAIR.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 Correction Uncertainty Coverage Factor
(9 ) L9 3 (9 ) { g3 (£ 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 0.000083 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 9.9999 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 59.9998 0.0003 0.00013 2.00
100 100.00006 59,9958 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 %.
do N. W
' U
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ARCHEMICA

Certificate of Calibration

Aquion: (Anion System 1D#1047)
This certificate is to verify that instrument below are calibrated

By Archemica Lab Co., Ltd.

Aquion S/N: 220380031
AS-DV _ S/N: 2203880133

For

UAE Consultgn; Co., Ltd.

£ B
A -\
ARCHEM Y

Ak

UM 8150080 Lau s
ARCHEMICA LAB CO.,LTD

(Mr.Saharat Popayom)

Test Engineer

R
QG
@:@

Date: Apr 23-24, 2025 [ )
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Qualification Report

PM_ Checklist: CM_OQ and PQ
Aquion: Anion (ID#1047)

For
UAE Consultant Co., Ltd.
(1** Contract)
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PM

Preventive Maintenance
Check List
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Checklist ICS Preventive Maintenance
ARCHEMICA

Dionex lon Chromatography
Preventive Maintenance Report

Aquion 220380031

AS-DV Autosampler 2203880133

Consumable Detail

EGC Il KOH
CR-ATC

ADRS600

Remark: -

Perform By Archemica

ﬁﬂCHEM

A LAB
*Iﬁ'ls'n R S,
" ARCHEMICA LAB GOt

ety 6/‘”’/05'

Archemica Customer

2t [efans 24/Fpr /90p

Date ) Date

ienaslumuny



/‘ Checkiist ICS Preventive Maintenance

ILRCHEMTCH

General ICS Maintenance Checklist

No. | Description | Result

1 Instrument power on
Instrument connection

401X
i

injection valve 6 port
- Raoator seal
Stator face

5] Rebuilt awdliary valve -~ port
7 - Rotor seal

| 8 - Stator face

Inlet check valve assembly
Qutlet check valve azsembly

e

Piston rinse seal in primary pump head
Fiston seal in prmary pump head
14 Piston in primarny pump head
15 Piston ninse seal in secondary pump head
18 Fiston seal in secondary pump head

Piston in secandary pump head

[z

Wastie valve
Primi v

(3 O

hec.k canductivity cell

21 Check electrochemical cell
27 - Working electrode
23 - Reference electrode
24 - (Gasket

Cell body

i Sample Loop Size 25 uL
27  Enddine filter -
28 Leak sensor ]
29 Lubricate pump mechanic Lubr%ated -
30 Recaonnected liquid lines to the valve
31 Reconrected liquid lines to pumnp heads - -

32 Primed pump
33 Checked purmp for leaks
34 Checked gas for leaks

{0 P DT

&
O
X
O
O
: : O
O
O
O
O
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Ah Checklist Sampler Preventive Maintenance

AS-DV Autosampler Preventive Maintenance Checklist

K AS-DV : 2203880133 -

Description

AS-DV power on
Z. | AS-DV cannection | ' - - i

Sampling needle O I ]

3 a
4, ;| Sampling tubing (Transfer ling) [ & : Li O
5. | Reconnect sampling needle & tubing & - - a

| 6. | Check carousel movement | - - d
| 7. | Check needle movement - E - - a
: . ]
8. Lubricate needle drive X Lubricated - g
8. | AS-DV cover I O | O
10. | High pressure valve Port O 0 O |
11, - Rotor seal O a O A
12 - Stator face [ | ] M|
- Reconnected liquid line to the
13. valve & | O b

T R

lenaslumIuA
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Chromeleon

Operation Qualification
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Seq: ChromelecnLocal\Archemica\Service Contrach2025\1st Can 23-Apr-2025\Station Qual 2025-04-23

Page 1of 12
ThermoFisher
SCIENTIFIC
Chromeleon Operational Qualification
General Information
Computer Name Version Number:

Instrument Controller: DESKTOP-C4FS3L7 7.3.1 Build 8535
Client: DESKTOP-C4FS3L7 7.3.1.6535
Operator: Saharat Popayom

Overall Test Result: Passed

Comparison Format:

All Parameters: Significant Digits:

10

1.1?1;:13 EJ"I".%IHi.:;'ﬂ B
ARCHEMICA LAR r~

ajﬂﬂw 93‘?'/ ﬁpﬂé&&? Sahavcat 24 Awe W2

Reviewer's Signature /f Date Operator's Signature // Date

Chromeleon {¢) Therma Fisher Scientific 2018
Version 7.3.1.6535

CM_OG / General Information
Printed: 23-Apr-2025 13:14

ienaslumuny



Seq: ChromeleanLocalArchemicatSenice Contrach2025\1st Con 23-Apr-20258tation Qual 2023-04-23

Page 2 of 12

ThermoFisher
SCIENTIFIC

Chromeleon Qperational Qualification, Part 1

Verification of Selected Results

Cetection Algorithm: Cobra

Calibration Type: Lin, WithOffsat

Evaluation Type: Area

Standard Method: Extemal

Calibration Mode: Tatal

Repoit Variable Peak Name Status

Offset (c) Acetanilide ok
Acetophenone ok
Prapiophenane ok

Slope (1) Acetanilide ok
Acetophenone ck
Propiophencns ok

Correlation Caoetfi, Acetanilide ok
Acetophenone ak
Prapicphenang ak

Variange Acetanilide ok
Acetophencnea ok
Propiophencne ok

Btd. Deviation Acetanilice ok
Acetophenone ok
Fropiophanone ok

Rel. Std. Dev, Acetanilide ak
Acetophenone ok
Propiophenone ok

Variance Caeff. Acetanilide ok
Acetophencne ok
Propiophenone ok

Chromealeon [c) Therro Fishar Scientific 2018

Version 7.3.1.6535

Ch_00Q ) Report Formula_Part_1
Frinted: 22-Apr-2025 13:14
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Seq: ChromelecnlocalArche micalService Contracti2025 1st Con 23-Apr-2025\Station CGual 2025-04-23

Fage 3 of 12

ThermoFisher
SCIENTIFIC

Chromeleon Operational Qualification, Part 1

Verification of Selected Results

Report Variable Pezk Nama Siatus
Calibration Pgint X Acetanilide oK
Acetaophenane ok
Propiophanong ok
Calibration Paint ¥ Acetanilide ok
Acelophenone ok
Propiaphenone ok
Amount [ng] Acetanilide ok
Acetophencne ok
Propiophenone ok
Resolution (EP) Acetanilida ok
Acetophenane ok
Rasolution (USP) Acetanilide ok
Acetophenone ok
Peak Asymmetry Aretanilide ak
{(EP/USP) Acefaphanons ok
Propiophengne ok
Peak Asymmetry Acetanilide ok
{AIA) Acetophenone ok
Propiophenone ok

Chromeleon {¢) Thermo Fisher Scientific 2018

Wersion 7.3.1.6535

CM_0OGQ / Report Farmula_Part_1
Printad: 23-Apr2025 13:14
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Seq: ChromeleonlosalArchemicalSenvica Contracti20250 15t Con 23-Apr-20251Station Qual 2025-04-23

Pagz 4 of 12

ThermoFisher
SCIENTI

Chromeleon Operational Qualification, Part 1

Verification of Selected Results

Raport Variable

Theoretical Plates
{EP)

Theoretical FPlates
(USP)

Theoretical Plates
(P

|Peak Name

Slatus

Acetanilide
Acetophenone
Fropiophenone

Acetanilide
Acetophenone
Fropiophenone

Acetanilide
Avstophenang

Test Result:

Chromeleon (o) Therma Fisher Scientific 2018

\ersion 7.3.1.6535

Fropiophenanes

Passed

ok
ak
ok

ck
ok
ok

ok
ak
ak

CM_O0 ! Report Formulz_Part_1
Printad: 23-Apr-2025 13:14
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Seq: ChromelecnLocaltArchemicatService Cantracti 2025115t Can 23-Apr-2025\Station Qual 2025-04-23
Page 5 of 12

ThermoFisher
SCIENTIFIC

Chromeleon Operational Qualification, Part 2

Most Frequently Used Parameters: Comparison with Expected Results

Deataction Algarithm:  Cobira

Calibration Type: Lin, WithOffaet

Evaluation Type: Area

Standard Mathod: External

Calibration Mode: Total

Variable Category | Raport Varjiahla | Peak Name Status

Injection No. ok
Name ok
Type oK
Position ak
Status ak
Volume ak
Dilutien Factor ok
Weight ok
IntS:d ok
InstrumentMethod ok
ProcessingMethod ak

Chromatagrarm Channel ak
Na. of Peaks ok
Chromatogram Start Time ok
Signal Min, ak
Signal Max. ak
Unit ok
MNoise ok

Peak Resuits No. Acetanilide oK
Mo. Acetophenone ok
No. Fropiophenons ak
Peak Name Acetanilide ok
Peak Name Acetophenone ok
Peak Name Propicphenaone oK
Ret.Time Acatanilida ok
Ret.Time Acetophenone ok
Ret.Time Fropicphenone ok

Chromelesn (¢} Therme Fisher Scientific 2013 CM_O0Q ! Report_CM_Part_2
“ersion 7.3.1.6535 Printed: 23-Apr-2025 13:14
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ThermoFisher
SCIENTIFIC

Seq: ChromelsonlLocalArchemicaiService ContractiZ025v1st Con 23-Apr-20251Station Qual 2025-04-23
FPage Gof 12

Chromeleon Operational Qualification, Part 2

Most Frequently Used Parameters: Comparison with Expected Results

Variahle Cateqory | Renorf Yariakile Peak Name Sigtus ___
Peak Resuits Abs . Ret.Dev, Acetanilide ok
Ret.Dev.(abs) Acetaphencne ok
Ret.Dev.(abs) Propiaphanone ok
Ret RetDev. Acetanilide ak
Ret.Dev.irel) . Acetophenons ak
Ret.Dev.(rel) Propicphencne ak
Area Acetanilide ak
Area Acetophenanes ok
Araa Propinphenans ok
Rel.Area Acetanilide ok
Rel Arga (Total) Acetophenana ok
Rel.Area [Total) Fropiophenaone ok
Height Acetanilide ok
Height Acetophenone ok
Height Progiophenong ok
Rel.Height {Total) Acetanilide ok
Rel.Height (Total) Aretophencne ok
Rel.Height (Total) Propiophenone ak
Amount Acatanilids ok
Amount Acetophenone ok
Amosnt Propicphenons ok
Concentration Acetanilids ak
Concentration Aceiophenone ak
Caoncentration Propiophenaneg ok
Rel.,Amount Acetanilide ck
Ral.Amount Acetophenone ck
Rel.Amount Fropiophenons ok
Peak Width {0%) Acetanilide ok
Peak Width (0%) Acetophenone ok
Peak Width {0%) Propiophenone ok
Peak Width {5%) Acatanilide ok
Peak Width (5%) Acetophenone ok
Peak Width {5%) Prapiaphenone ok
Peak Width {10%) Acetanilide ok
Peak Width {10%) Acetophengne ok
Peak Width {(10%) Propiophenone 0k

Chromalgon {2) Therme Fisher Scientfic 2018
Varsion 7,3,1.6535

CM_OQ/ Report_CM_Part_2
Printed: 23-4pr-2025 13:14
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Sed: Chromeleanlacaldrchemicai3ervice Contracti202541 st Con 23-Apr-2025\Station Gual 20025-04-23

Fage 7 of 12

ThermoFisher

SCIENTI

FIC

Chromeleon Operational Qualification, Part 2

Most Frequently Used Parameters: Comparison with Expected Results

Variable Cafegory
Peak Results

Chromaleon {¢) Tharme Fisher Scientific 2013

Varsion 7.3.1.6535

Raport Variable Poak Nama Staius
Peak Width (50%) Acetanilide ok
Peak Width (50%) Acetophenone ok
Peak Width (50%) Propiopghanone ok
Left Width {0%} Acetanilide ok
Left Width {0%) Acetophenone ol
Left Width {0%) Propiophenone ok
Right Width {0%) Acetanilide ok,
Right Width {0%) Acetaphenona ok
Right Width {0%) Propiophanons k,
Peak Start Acetanilide ak
Peak Start Acetophenone ok
Peak Start Fropiophenone ok
Peak Step Acetanilide ok
Peak Stop Acetophencne ok
Peak Stop - Progiophencna ak
Peak Start Value Acetanilide ok
Peak Start Value Acetophenone ok
Peak Start Value Fropiophenones ok
Peak Stop Value Acetanilide ak
Peak Stop Value Acetophenane ak
Peak Stop Value Fropiophenons ak
BlL-Value Peak Start Acetanilide ok
BL-Value Peak Start Acetophencne ok
BL-Valuga Peak Start Prapiophanonea ak,
BL-Value Peak Stop Acatanilide ak
BL-Value Feak Stop Anetophencne ok
BL-Value Peak Stop Propiophenonsa ak
Type Acatanilide ak
Typa Acatophenone ak
Type Propiophanona ak
Resclution (EF} Acetanilide ok
Resclution(EP) Acetophenone ak
Resclution(USP) Acetanilide ok
Resclution(USP) Acetophencne ok
Asymmetry{EP) Acetanilide ak
Asymmetry{EP) Acetophencnhe ok
Asymmetry(EP) Fropiophenone ok

Ch_GCQ/ Report_CMW_Part_2
Printed; 23-Apr-2025 1314
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ThermoFisher

SCIENTI

FIC

Sey: Chromedeonlocal\ArchemicalService Contracti202511 5t Con 23-Apr-20251Station Qual 2025-04-23
Page B of 12

Chromeleon Operational Qualification, Part 2

Most Frequently Used Parameters: Comparison with Expected Results

Variable Cateqory | Report Varigbls | Peak Name S(atus

Peak Results Asymmetry{AlA) Acetanllide ok
Asymmetry(AlA) Acetophenane ok
Asymmetry(AlA) Propiophenone ok
Theor. Plates{EP) Acetanilide ok
Thecr. Plates{EP) Acetophenone ok
Theer. Plates{EP) Propiophenona Gk
Theor. Plates{USP) Acetanilide ok
Thear. Plates{U3P} Acetophencone ak
Thear, Plates{UsP} Propiophenonea ok
Thaor.Plates (JP) Acetanilide ok
Thear, Plates{JP) Acetophencne ok
Thear. Plates{.P) Propiophenone ok

Peak Calibration Cal.Mode Acetanilide ok
Cal.Mode Acetophenons ok
ai.Mode Propiophengns ok
Cal.Type Acstanilide ak
Cal.Type Acetaphenone ak
Cal.Type Propiophenone ak
Welghis Acetanilide ak
Weights Acetophenane ok
Weights Prapiophenanes ak
Calibr. Coefficient CO Acetanilide ak
Calibr. Coefficient CQ Aretophenone ok
Calibr, Coefficient CQ Fropiophenone ok
Calibr, Coefficient C1 Acetanilide ok
Calibr, Coefficient €1 Acetophenone ok
Calibr, Coefficient €1 Fropiophenone ok
RF-Value Acetanilide ok
RF-Value Agatophanone ak
RF-Value Propiophenons ak
No. of Peints Acetanilide ok
Mo. of Points Acstophensons ak,

Chrometecn {c) Therme Fisher Scienttfic 2013
Version 7.3.1.6333

CM_0GQ f Report_CM_Part_2
Printec); 23-Apr-2025 1314
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Jeq. ChromeleanLocaltrchemicalService Contracti202541 st Con 23-Apr-202518tation Qual 2025-04-23

Fags Qof 12

ThermoFisher
SCIENTIFIC

Chromeleon Operational Qualification, Part 2

Most Frequently Used Parameters: Comparison with Expected Results

Variable Cateqory
Pzak Calibration

Chremslgan (€} Therma Fisher Scientfic 2013

Varsion 7,3.1.6535

Roport Variahie FPaak Name Stafus
No. of Points Propiophenone ok
MNo. of Points{disabled} Acetanilide ok
Mo, of Points{disabled) Acetophenone ak
MNo. of Poini{s(disabled} Propiophencnse ak
Variance Acetanilide ok
Vatiance Acstophenons ok
Variance Propiophsnona ak
Var.Coeff Acetanilida ak
Var.Coeff Acetophenone ok
Var.Coeff Fropiophenons ok
Std.Dev. Acetanilide ok
Std.Dev. Acetophencne ak
Std.Dev. Fropiophenons ak
Rel.5td.Dev. Acetaniide ok
Rel.5td.Dev, Acetophencne oK
Rel.5td.Dev. Fropiopheanone ok
Corr.Coeff. Acetanilide ok
Corr.Coeff. Acetophencne ok
Corr.Coeff. Fropiophenone ok
R-Square Acetanilide ok
R-Square Acetophencone ok
R-Square Fropiophenone ak
Adj. R-5quare Acetanilide oK
Adj, R-Square Acstophencne ok
Adj. R-Square Propiophanoneg ok
.4 Acetanilide 0K
X Acetophencone ok
X Propiophenone ok
Y Acetanilide oK
Y Acetophencne ak
Y Fropiophenone ok
w Acatanilide ok
W Acetophencne ok
W Fropiophsnone ok
X Acetanilide ok
F{X} Acetophencne oK
F{X) Fropiophenone ok

CK_OO Y Repert CM_Part_2
Printed; 23-Apr-2025 13:14
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Seq: ChromeleonlocalbrchemicalService Contract2028vist Con 23-Apr-2025\Station Cual 2025-04-23
Paga 10 of 12

ThermoFisher
SCIENTIFIC

Chromeleon Operational Qualification, Part 2

Most Frequently Used Parameters: Comparison with Expected Results

Variable Category | Report Varighle Peak Name Status

Peak Calibration Residual for Cal.Point X Acetanilide ok
Residual for Cal.Point X Acetaphenone ok
Residual for Cal.Polnt X Propiophenane ak,
Calibration Point Status Acetanilide ok
Calibration Poini Status Acetophenans ok
Calibration Point Status Propiophencne ok
Amecunt Acetanilide ak
Amount Acefophanone ak
Amount Propiophenone ak

Component Cal.Type Acetandide ok
Peak Type Acetaniide ok,
Left Limit Acetophenone ok
Right Limit Acetanilide ok
Graup Acetanilide ok
Factor Acetophencons ok
Amaunt Acetanilide ok
Conc.Unit Acetophanone ok

Chromelzon {£) Thermo Fisher Scientific 2015 Ch_00 ¢ Report_Ch_Part_2

Version 7.3.1.6535 Printed: 23-Apr-2025 1314
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Seq: ChrameleanLasaliArchermicalService ContrachZ02611 st Con 23-Apr-2025\Station Qual 2025-04-23

Page 11 0f12

ThermoFisher
SCIENTIFI1C

Chromeleon Operational Qualification, Part 2

Mast Frequently Used Parameters: Comparison with Expected Results

Variabie Category
Peak Purity

Test Resuflt:

Report Variabie

PP

PP

PP

RESD PPI
RSD PFI
RSD PFI
Maich
Maich
Match
RSD Match
RSO Match-
RSC Match
Rel.Max at
Rel.Max at
Rel.Max at

Passed

Crromelean (¢} Thermo Fisher Scigntific 2018

“arsion 7.3,1.6535

PeakName ______Sfafus
Acetanilide ak
Acetaphencna ak
Propiophencone ak,
Acetanilide ok
Acetophenones ok
Fropiophencne ak
Acetanilide ok
Acetophenone ak
Progiophencone ak
Acetanlide ak
Acatophanans ak,
Propioghenang ok
Acetanilide ok
Acelophenone oK
Propiophenone ok

CK_OQ / Report_CM_Part_2
Printed: 23-Apr-2025 13:14
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Seq: ChromeleonLocalsrchemicalService Contracti202541 5t Con 23-Apr-2025Station Qual 2025-04-23

Page i2af 12

ThermoFisher
SCIENTI1IFI C

Chromeleon Operational Qualification, Part 3
System Suitability Test: Comparison with Expected Results

Variable Category
System Suitability
Test Case

System Suitability
Tast Case Result

Test Resuit:

Report Variable Sigtus
NMumber ok
Name ok
Inj.Condition ok
Eval. Formula ok
COperator ok
Statistics ok
Rounding ok
MinimumiumberOfinjections ok
MaximumNumberOfinjections ok
Channel ok
Paak ok
Ref. Value Formula 1 ok
Ref. Valug Formula 2 ok
MN.A. ok
Inj. Eval. Result ak
Eval. Resuit ok
Peak Resuit ok
Injection Condition Result ok
Ref. Value 1 ok
Ref. Value 2 ok
Result ok
Message ok
Average ok
Count ok
Maximum ok
Minimum ok
Range ok
Rel. Range ok
Rel. Btd. Dev. ok
Std. Dev. ok
Sum ok
Fassed

Chromelecn ¢} Therma Fishér Stiantific 2018

Wersion 7.3.1.8533

Ch_CQ } Report_CBA_Part_3
Printed: 23-4pr-2625 13:14
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IC PUMP FLOW RATE ACCURACY

ThermoFisher
SCTIENTIFEF|LC

IC Pump Flow Rate

Set Point (mL) (mL/min)

Reading (mL/min)

Deviation (%)

0Q Limit (%) Result

0.5

0.4964

0.720

2.0 PASS

1.0

0.9958

0.42

+2.0 PASS

/U

OVERALL TEST RESULT ' PASS
TEN BIIANNT LF
ARCHEMICA LAS

Field Service Representative Signature:

Customer Signature:

ﬁﬁbwwﬂ—

Date: D Hlﬁ" '1“‘5

e
Date: @a’%&@?@

RPG Reports v2.070
© 2025 Thermo Fisher Scientific

23-Apr-2025
IC Pump Flow Rate Accuracy Report Page 1 of 1
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NOISE AND DRIFT (CD)

ThermoFisher

S CIENTILIEILL
{
4 -
3 -
2 -
@
& =
E o 1 |
= 1 4 O -:
e i
-3 T T |
0.0 50 100 15.0 250 30.0 35.0
Minutes
Information
System .
Tk AquionRFIC
Detector
SN 220360045
Data Path chrom://desktop-c4fs3I7/ChromelecnLocal/Archemica/Service Contract/2025/1st Con 23-Apr-
2025/AguionRFIC %231047/IC 0OQ.seq/884.smp/ECD_1.channel/ECD_1.chm
Noise and Drift
Test Measured (nS) 0Q Limit (nS) Result Conversion Factor
Moise 0.2 nS 2.0 nS PASS 1000
Drift 12.9 nS/hr < 20.0 nSthr PASS 1000
@
ARCHEMC o
OVERALL TEST RESULT: PASS e
ARCHEMICA LAB 70 1TD
Field Service Representative Signature: Customer Signature:
Stlhaval
Date: A& [Ay [ 14 Date:
RPG Reports v2.070 23-Apr-2025

@ 2025 Thermao Fisher Scientific

Naoise and Dt (CD) Report Page 1 of 1
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TEST EQUIPMENT AND STANDARDS Thermo F'Sher
SEIENTILFEFILE
Test Equipment
Equipment Manufacturer Model Serial Number Cal/Ver Date Good Until
Multimeter Fluke 289 59270015 N/A N/A
Thermocouple Fluke K-Type 59270015 N/A N/A
Balance MetllerToledo AB204-5 1129361010 N/A N/A
IC Qualification Thermo Scientific Test Box 24158332 N/A N/A
N/A N/A N/A MN/A N/A N/A
Standards/Chemicals
Description Manufacturer Concentration Part Number Lot Number Expiration Date
Nitrate Thermo Scientific 5 ppm 080254 241021 Oct-2025
Mitrate Thermo Scientific 10 ppm 060254 241021 Oct-2025
Nitrate Thermo Scientific 25 ppm 060254 241021 Oct-2025
Nitrate Thermo Scientific 50 ppm 060254 241021 Oct-2025
Nitrate Thermo Scientific 100 ppm 060254 241021 Oct-2025
Nitrate Thermo Scientific 1000 ppm 060254 241021 Oct-2025
MN/A MN/A MN/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A
MN/A N/A N/A NIA N/A N/A
o A’-f'?_i—i =
V5um oriimdinn um
ARCHEMICA LAB o L TT
Field Service Representative Signature: Customer Signature:
Salsvat « A
Date: 2.4 A!ﬂ WL Date: fPﬂ",@i, SAYn
RPG Reports v2.070 23-Apr-2025

B 2025 Thermo Fisher Scientific

Test Equipment and Standards Report Page 1 of 1
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REPEATABILITY (CD)
ThermoFisher
SCIENTIEIC
Information
System Name
Detector SN
Data Path ChromeleonLocal./fArchemical/Service Contract/2025/1st Con 23-Apr-2025/AquionRFIC #1047/IC
Peak Results
Sample Name Injection Volume (uL) Retention Time (min) Area
Repeatability 01 25 0.4487 3.611
Repeatability 02 25 0.4487 3.616
Repeatability 03 25 0.4487 3.807
Repeatability 04 25 0.4487 3.827
Repeatability 05 25 0.4467 3.615
Repeatability 06 25 0.4467 3971
Repeatability
Test Measured (% RSD) 0Q Limit (% RSD) Result
Retention Time 0.0 =50 PASS
Area 0.5 =1.0 PASS
i

'I"_\::" Al
OVERALL TEST RESULZsPASS " 7 - .
ARCHEMICA LAB CO..LTD

Field Service Representative Signature:

Customer Signature:

gakavai[

< Yaki»

Date: 24 Ay WS

Date: fDr U AL
7

RPG Reports v2.070
© 2025 Thermo Fisher Scientific

23-Apr-2025
Repeatability (CD) Report Page 1 of 1
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CARRYOVER (CD)

ThermoFisher
SCIENTIFIC

Information

stem Name
Detector SN

Aguion

2203680045

Data Path ChromeleonLocal://ArchemicalService Contract/2025/1st Con 23-Apr-2025/AquionRFIC #1047/IC

Peak Results

Sample Name

Injection Volume (pL) Retention Time (min) Area
Reference Blank 25 0.4467 0.056
High Standard 25 0.4483 47.903
Carryover 25 0.4467 0.06
Results
Test Obhserved (%) 0Q Limit (%) Result
AREA 0.01 =0.10 PASS

ARCHERN: 1 :
OVERALL TEST REBUET;PASS: . . . .
ARCHEMICA Lag rr -

Field Service Representative Signature:

Customer Signature:

$ahaval Cand?
Date: 24 Apr WS Date: ﬁp@fc@c; Zaks

RPG Reports v2 070
© 2025 Thermo Fisher Scientific

23-Apr-2025

Cammyover (CD) Report Page 1 of 1
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DETECTOR LINEARITY (CD) ThermoFisher
SCIENTIFIC

70 A
60
= 50 A
= 40
b~ |
= 30 4
iu Eu -
10 -
D T T T T 1
0.0 20,0 40.0 60.0 80.0 100.0 120.0
Concentration
Information
System Name Aquion
Detector SN 220360045
: ChromeleonLocal://Archemica/Service Contract/2025/1st Con 23-Apr-2025/AquionRFIC #1047/1C
Data Path 0a
Peak Results
Sample Name Concentration Peak Height Calculated
Detector Linearity 01 5 3.478 5.01
Detector Linearity 02 10 6.52 10.08
Detector Linearity 03 25 15.515 25.08
Detector Linearity 04 50 30.296 49.71
Detector Linearity 05 100 60.532 100.11
Linearity
Test Observed 0Q Limit Result
r? 1.000 =0.999 PASS
@
OVERALL TEST RESULT: F Y
vim ansadim wau i
ARCLERNSA T AR S0 L TH
Field Service Representative Signature: *  Customer Signature:
AT YT 7 1
Date: 14 Ayr 2008 Date: Fprdd. RRIE
£ i

RPG Reports v2.070

23-Apr-2025
© 2025 Thermo Fisher Scientific

Detector Linearity (CD) Report Page 1 of 1
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TEMPERATURE ACCURACY

Column Compartment

ARCHE A8

OVERALL TEST RES"I&%; "E&Eg]‘l‘:". way e

HEMICA LAB CO.LTP

Set Point (°C) Reading (°C) Deviation (°C) 0Q Limit (°C) Result
30.0 30.7 0.7 2.0 PASS
@

Field Service Representative Signature:

Customer Signature:
——

Salrargt

N

Date: Up Apr 2WLG

Date: oy < 2@
P

RPG Reports v2.070

© 2025 Thermo Fisher Scientific

23-Apr-2025

Temperature Accuracy Report Page 1 of 1
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Certificate

Certificate of Standards and

Instruments for Qualification
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Customer Name.

Archemica Lab Co., Ltd.

Customer Address.

SYSTRONICS INSLAB COMPANY LIMITED

19/11-12, Sukhumvit Rd., Nernphra, Muang Rayong, Rayong 21150, Thailand
Tal.+66(38) 694 145-8, Email : calibration@systronics.co.th

CERTIFICATE OF CALIBRATION

WsC - T - TiL L7028
CALIBRATION 0312

Certificate No:  EL241787

JobNo: 24110052
Page: 1 of 5

Received Date: 14 Nov 2024

39 Sol Sukhumvit 63 ( Ekamai )

Sukhumvit Rd.,North Klongton,

Calibrated Date : _1§__Na~.r 2024
Issued Date:

18 Nov 2024

Wattana , Bangkok 10110 o
Instrument Description. : TRUE RMS MULTIMETER Tag Mo : -
Manufacturer. :  FLUKE
Model No. ;289 )
Serial Number. 59270015

Service ; -

Condition As Received : %e_d s

Calibration Procedu

Calibration were conducted using in-house calibration procedure aocordi'ng to direct measurement with refé
A

Procedure No. it B M way e

CP-EL-D1, 02, 03, 04, 05, 06, 07, 10. F
Comment.

iCA LAB CO.LTD

i

21p Apr WS
Refe e Standa ument.

Instrument Name Model

Multi-Function Calibrator

Due Date.
03 Apr 2025

Serial No. Cert. No.
Fluke 55224 2177901 EE-0033-23

Traceability Information.
- Traceable to the International System of Units (SI) through the National Institute of Metrology (Thailand), NIMT.

Enviranmental Conditions.

Temperature : (23 +/-3)°C_ Relative Humidity : (50 +/- 15) %

Cal ion Inform
- The result of calibration was found accurate as show on date and place of calibration only.
- The reported uncertainty of measurement is based on standard uncertainty multiplied by a coverage factor & = 2,
providing confidence level of approximately 95%.

Calibrated by : Mr.Suputthana Prapasai

fram the calibration organization issuing this report.

=
ienaslumuny




N L‘]

SYSTRONICS INSLAB COMPANY LIMITED 555

. 18/11-12, Sukhumyit Ad.. Nemphra, Muang Rayong, Rayong 21150, Thaitand /"”‘_—_‘,’R“\\"‘“\-\

Tel.+G5{38) 694 145-8, Email : calibration@systronics.co.th Hedab
CERTIFICATE OF CALIBRATION

Certificata No. EL241787
Page. 2of5

NS TE TS A70RS
EAr|BRATHH

Range _ Standard Value UuC+*Reading Error (£} Uncertainty

Function : DC Vaoltaga Meastirement (Without Adjustment)

50 my 0.0000 my 0.000 mY 0.000 my 00016 mv
5¢ my 2.0000 my 4,995 mYy -0.005 my 0.0016 my
5 my 45.0000 mv 44,993 my -0.007 my 0.0022 my
S0 m¥ -45.0000 mY . -45.002 my -0.002 my 0.0022 my
500 mi 50.000C my 50.00 mV 9,00 my 0.0061 mv
500 mv 450,000 my 443,983 mv -0.02 mv 10,0080 my
500 mv -450.000 myY ~4443.9% my a0t my 0.0080 mYy
5 W 0.500000 ¥ 0.5000 vV 0.0000 V (.000052 v
5 ¥ 4.50000 ¥ 44997 ¥ -0.0003 V 0.000082 vV
5 ¥ -4,50000 V 44997 V 0.0003 v o.000082 ¥
50 L' 5.00000 ¥ 5.000 v 0.000 V 0.00059 ¥
50 i 45,0000 ¥ ' 44,997 ¥ -0.003 v 0.00095 ¥
50 Y -45,0000 ¥ -44,997 V 0.0a3 ¥ 0.00095 v
S00 v 500000 v 50.00 V 0.00 ¥ 0.0065 ¥
200 vV 450000 V 449.57 ¥ 003V 0.0095 v
500 ¥ -450.000 V -449.57 ¥ 0403 v 0.0095 v
1200 V 100,0000 ¥ p LI FRIRY 0.058 v
1000 Y 3900.000 V 2000 v nov 0.060 v
o v -900.000 W -800.0 V ooV 0.060 ¥

Function : DC Voltage Measurement LoZ {(Without Adjustment)

C
a0 ¥ 0.0000%00 v IRRY 0.0V 0.058 ¥
00 v 100.00006 v 100.1 v a1y 0.058 V
000 ¥ S00.000 W 200.8 v a8y {4.060 v
w0ea Y -8G0.000 v -900.8 v -8 W 0.060 V

Bunctinn : AC Yoltage Measurement (Withouk Adjustment)

50 my E.000 mv 30 Hr 4,588 mv -0.012 mV 0.0053 mY

S0 my 45.000 my 5 Hz 45.003 mv 0003 my 0.043 mv
500 my 30,000 my o Hz 49.94 my -0.06 my 0.014 my
500 my 450,00 my 50 Hz 430,13 mv 0.13 my 0.11 mv

3 ¥ 0.50000 V 50 Hz D.4886 V -0.0014 Y Q.00012 v

5 v 4.5000 ¥ 50 Hz 45012 ¥ Q.0012 v 0.0011 vV
5} W S.0000 Y 50 Hz 4.988 V <0012 v 0.0012 v

50 v B Rl sRY 50 Hz 4502 Y 0.012 Y 0.0085 v
500 W so.goo v 50 Hz 43.88 -0z v RN NY
500 v 450.00 V 50 Hz 450.16 ¥ 0.5 v izv
iooe W 100,000 v 50 Hz 100.0 vV 0oy 0060 Y
1000 v 900.00 v 30 8004V 04V 023V

Remarl : {*) BUC : Unit Under Calibeation
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SYSTRONICS INSLAB COMPANY LIMITED

18/11-12, Sukhumvit Rd., Nermphra, Muang Rayong, Rayong 21150, Thailand
Tel.+66(38) 694 145-8, Email : calibration@systronics.co.th

CERTIFICATE OF CALIBRATION

MEC - Tili - THE 17034
CALTBRATION 9312

Certificate No. EL241787
Page. 3of5

Range Standard Value

UuC*Reading

Error (+) Uncertainty

Function : AC Voltage Measurement LoZ (Without Adjustment)

1000 \
1000 V

100.000 v 50
900.00 V 50

100.4 V
905.7 V

Function : DC Current Measurement (Without Adjustment)

500 uA 0.000 uA
500 50,000 uA
00 450.00 vA
5000 500.00 uA
5000 4500.0 uA
30 5.0000 mA
50 45.000 mA
40.000 mA
360.00 mA
5 0.50000 A
5 4.5000 A
10 1.00000 A
10 5.0000 A

0.00 ud
49,99 uA
449.95 uA
500.0 vA
4499.4 uA
5.001 mA
44,996 mA
39.99 mA
359.93 mA
0.5001 A
4.4991 A
1.000 A
8.998 A

Function : AC Current Measurement (Without Adjustment)

500 uA
500 UA
5000 UA
5000 uA

50.00 uA 50
450.00 uA 50
500.00 uA 50
4500.0 uA 50
50 ma 5.0000 mA 50
50 mA 45.000 mA 50

mA 40.000 mA 50
mA 360,00 mA 50
5 A 0.50000 A 50

5 A 4.5000 A 30
10 A 1.00000 A 50
10 A 9.0000 A 50

Remark : (*) UUC : Unit Under Calibration

Hz
Hz
Hz
Hz
Hz
Hz
Hz
Hz
Hz
Hz
Hz
Hz

49,82 UA
449 85 uA
499.8 uA
4501.0 uA
4,988 mA
44,981 mA
39.96 mA
360.13 mA
0.4990 A
44972 A
1.000 A
8.999 A

04V 0.060 v
57V 0.23 v

0.00 uA 0.017 uA
-0.01 uA 0.023 uA
-0.05 uA 0.078 uA
0.0 uA 0.097 uA
-0.6 uA 0.57 uA
0.001 mA 0.00082 mA
-0.004 mA 0.0058 mA
-0.01 mA 0.0077 mA
-0.07 mA 0.090 mA
0.0001 A 0.00013 A
-0.0009 A 0.0022 A
0.000 A 0.00081 A
-0.002 A 0.0040 A

-0.18 uA 0.13 uA
-0.15 uA 0.48 uA
-0.2 uA 0.51 uA
1.0 uA 3.1 uA
-0.012 mA 0.0032 mA
-0.019 mA 0.031 mA
-0.04 mA 0.029 mA
0.13 mA
-0.0010 A
-0.0028 A
0.000 A
-0.001 A

ARCHEMICA LAB Co.: =T
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SYSTRONICS INSLAB COMPANY LIMITED ;ﬁﬁ
19/11-72, SUkhumvit Ad., Nemphra, Muang Rayong, Hayong 21150, Thafiand 2/77(_-\-\\{‘
Tel.+B6{38) 684 145-8, Emall : callbration@systronics.co.dh ol
h3-Tidy -T2 11013
CERTIFICATE OF CALIBRATION -
Certificate Na. E| 241787
Page. 4 of 5
Range Standard Value UJUC*Reading Error {1]) Uncertainty
Function : Resistance Measurement {Without Adjustment)
500 Q 0.0000 & 000 Q 0.00 2 0.0075 2
500 Q 50.0000 & 4999 -0.0% £2 0.0084 Q
500 Q 450,000 £ 449.53 Q -0.07 & 0.017 &
5 2 0.500000 kQ 0.4939 kQ -0.0001 k2 0.000060 ko
5 L8, 4. 50000 ki} 4.4986 kS -0.0014 k3 0.00017 k2
=] kid 5.00000 ko 5.000 k2 000 k2 000060 kQ
=] W2 45,0000 <} 45,001 k52 .001 k82 0.0017 k2
500 K2 50,0000 kQ 40,99 {0 -0.01 k2 0.0060 kQ
500 ki 450.000 k2 449,57 k2 .13 k2 0.018 Kk
5 MQ 0500000 M0 04998 MO -3.0802 M Q 2000061 MQ
5 M 02 450000 M Q 44981 M4 -0.0019 M Q Q.00056 M 0
3Q M £ 3.000000 M L 3.000 MO Looo0 M Q 000061 M 2
30 M 02 27.00000 ML 20987 M O -0 MG 00075 M Q
=i MQ 500000 M0 500 M& .0 MAQ 0.0c059 M Q
50 MQ 45,0000 M Q 4487 M Q2 gEmMa 0021 M0
100 M 10.00000 M Q 10.0 M2 0.0 M 0.0s8 MQ
100 MQ 900000 M 2 239 M0 0.1 MG 0.069 MQ
00 M 250.0000 M 245.4 M N6 MR 068 MO
500 M 45000 [ &2 448.0 M Q2 =2.0M85 samMa
Function : Resistance Measurement Lo {Without Adfustment)
50 9] 000G 2 0.000 2 0,000 & 0.0047 2
50 & 5.0000 & S04 0 0.004 2 0.0049 2
S0 9] 25.0000 24996 1 -0.004 Q 00057 G
50 Q 45.0000 Q 44993 Q2 =0.007 2 0.0060 Q
Function : Capacitance Measuremant {Without Adjustmeant)
1 nf 0.0000 nF 0.000 nF 0.000 nF 0.0078 nF
i nF C.5000 nF 0,489 nF 0,001 nF 0.0058 nF
i nF (.90 nF {.BS8 nF -0.002 nF 0.012 nF
10 nF 1.0000 nF 140 nF 0.00 nF 0.013 nF
10 nF 9.0000 nF 9.00 nF 0.00 nF 0.029 nF
100 nF 10.0000 nF 16.0 nF 0.0 nF (1064 nF
100 nF 93,000 nF 90.0 nF 0.0 nF 0.29 nF
1 uF 0.100000 uF 0.100 uF G000 uF 000064 uF
1 uF 0.900040 uF 0.900 uF 0000 uF 00029 uF
1 uf 1.00000 uF 1.00 uF 0.00 uF 0.0064 uF
10 UF 9.0000 uF 9.00 uF 0.a0 uF 0.028 uF
104 UuF 1000600 uF 100 uF 0.0 uF 0.064 uF
100 uF 92,000 uF 0.0 UF 0.0 uf 0.42 uF
1000 ufF 100.000 uF 100 uF G uF 0.72 uF
1000 uf Q0000 uf 599 uF -1 uF 4,2 uF
1a mF 1.00000 mF 1.00 mF (.00 mF 0,0072 mF
10 mF 9.0000 mF Q.00 mF 0.00 mF 0.043 mF
100 mF 10.0000 mE 10.0 mF 0.0 mF 0.072 mF
100 mF 90.000 mi 9.8 mF -0.2 mF 0.8% mF
Remark : (*) UUC: Unit Under Calibration - |,




SYSTRONICS INSLAB COMPANY LIMITED

19/11-12, Sukhumvit Ad., Nernphra, Muang Rayong, Rayong 21150, Thailand
Tel.+66(38) 694 145-8, Emall : calibration@systronics.co.th

CERTIFICATE OF CALIBRATION

Certificate No. EL241787
Page. 50of5

Range Standard Value UuC*Reading Error {£) Uncertainty

WEC - TTS - T1S 17018
CALIBRATION G112

Function : Frequency Measurement (Without Adjustment)

100 Hz 10.00 Hz 1V 10.000 Hz 0.000 Hz 0.00059 Hz
100 Hz 90.00 Hz 1V 90.000 Hz 0.000 Hz 0.00066 Hz
1000 Hz 100.00 Hz 1V 100.00 Hz 0.00 Hz 0.0058 Hz
1000 Hz 900.0 Hz 1V 900.00 Hz 0.00 Hz 0.0061 Hz
10 1.0000 kHz A By 1.0000 kHz 0.0000 kHz 0.000058 kHz
10 kHz 9.000 kHz 1V 9.0000 kHz 0.0000 kHz 0.00007 kHz
100 10.000 kHz 1y 10.000 kHz 0.000 kHz 0.00058 kHz
100 90.00 kHz 1V 90.000 kHz 0.000 kHz 0.00061 kHz
1000 100.00 kHz 1V 100.00 kHz 0.00 kHz 0.0058 kHz
1000 500.0 kHz 1V 500.00 kHz 0.00 kHz 0.0059 kHz

e EBe28886 8

Required
UuC*Reading

Function : Thermocouple Measurement K Type (Without Adjustment)

-200 to 1350 °C -5.550 mv -180.0 °C -178.6 °C
-200 to 1350 °C 0.000 mV [TH 1 5 0.6 °C
-200 to 1350 °C 4.096 mV 100.0 =C 100.6 °C
-200 to 1350 °C 24.905 mY 600.0 °C 600.6 °C
=200 to 1350 °C 37,326 mvV 800.0 °C 900.6 °C
-200 to 1350 °C 48.838 mvV 1200.0 °C 1200.7 °C

Remark : (*) UUC : Unit Under Calibration

Uuc*Reading Error (£) Uncertainty

Range Standard Value

END OF CALIBRATION i o i

ARCHEMICA LAB CO..LTD
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Thermo CERTIFICATE OF CONFORMITY

SCIENTIFIC

IC QUALIFICATION TEST BOX II

This certificate validates that the product values referenced below meet or
exceed all Thermo Scientific functional specifications and release requirements.

Instrument Serial Number: 241592372
Instrument Part Number:  22000-60001

TEST BOX LOADS AND FUNCTIONS

AES 1009 +/- 5% [x] CR-TC 3-pin ANA INT 1.3KQ
EGC CAP KOH 1000 +- 5% [x] CR-TC 3-pin CAP INT 13.05kQ
EGC CAP MSA  100Q +/- 5% [x] CR-TC 4-pin ANA INT 1.3KQ
EGC ANAKOH 100Q +/- 5% [x] CR-TC 4-pin CAP INT  13.05k<2
EGC ANA MSA  100Q +/- 5% T& mmo Memory Test

ERS (CC) 120 +- 5% § “Memory Test

ERC (CV) 250QQ  +-5% 2R C — Memory Test

Tester: ..h/ {leres ralawctos %o:nw_wnh__ mwpﬂ, w m”wwﬁm. \ _. IbJU« : _.Ue\m.l..h_.

P/N 22000-97001 C




Better Separations Through

Certificate of Analysis Betier Chermistry

Dionex Nitrate OQ/PQ IC Standards Kit
(Set of 6)

Product Number 060254
Certificate of Analysis

Lot Number 241021

Expiration of Certification
October 2025

The Dionex Nitrate Standard was developed to aid the analysis of anions by lon Chromatography
(IC). The single-ion standard was prepared by the dissolution of high-purity salt in >18.2
megohm deionized water, which was tested by IC for ionic contaminants. The bottle label states
the nominal concentration value of the ionic component for informational purposes only. The
actual ion concentration value was determined by Ion Chromatography. The IC system was
standardized using the National Institute of Standards & Technology (NIST), Standard Reference
Material, SRM 3185 (Nitrate Standard Solution). Actual concentration values determined fpr ?

single-ion is listed below. %
Dionex Nitrate Standard .
A3 smiii v v
Vial # Concentration ARGHENSCA Lap = 4
{mg/L)
1 495 +0.09
2 9.97 +0.02 Sﬂlwo"dr
3 2533 012
4 5046  +0.28 e /4]7 r s
S 101.4 + 1
6 1004 + 4

The concentration value is based a proven reliable method of analysis. The estimated
uncertainties are two standard deviations of the concentration value. The concentration value is
warranted to be stable for one year from the date of manufacture.

The preparation and analyses of the Dionex Nitrate Standard was performed with extreme care
by Thermo Scientific Corporation Consumables Manufacturing Department in Sunnyvale

California.
Document Mo, 078690-01 20-Dec-2011
thermoscientific.com/dionex ) therm 0
© 2018 Tharmn Fisher Scisnfific inc. All fights reservad. ANl Irademarks are the progesty of Therma Fisher Scientific
Therma Fisher Sclestific and B subsidiaries. Spacifications, tarms and picing 2w subject 1228 Tilan Way " i
i change. Hat all products are availebile n 3l couniries. Please consult your local sales P0. Box 3603 I I
regumasnistive for datails Sunnyvale, CA D40B8-3603
XX21149-EN 02158 031318-11 (404) 7370700
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ThermoFisher
SCIENTIFIC

Certificate of Completion

This certifies that

Saharat Popayom

Has successfully completed

OJT RPG Z_m:ﬁoa:m“ [on Chromatography System
n/Service Training

r,fr _ Issued electronically and
approved by:
Valid for 3 years from: thavak
o— » —_— Thermo Fisher University LMS
© Aug/26/2024 Fﬁv\ ‘D_%\ howt& Certification Management and
nva Compliance Group
nl.us. tme.training@thermofisher.com

1 The certificate is only valid during employment with the Thermo Fisher
mlm:_:_.r including its subsidiaries and certified contractors.

The world leader in serving science




Agilent
CrossLab

From Insight to Outcome

Agilent CrosslLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

.

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 what you need to reduce unplanned downtime
and keep your systems operating at their peak performance.

This checklist is used as a guide for completing the preventive maintenance tasks. A signed copy
of this checklist is provided for your records.

Revision: A.02, Issued: 21 January 2022 .'.;.'.
Document Number: G8014-90075 Page ) of 14 ."'. '

® Agilent Technologies, Inc, 2022 "
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C rOSS La b

From Insight to Qutcome

Introduction

Customer Information

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

» A customer representative should be available to the engineer while performing the preventive
maintenance procedures. Customers are responsible for regular maintenance and are
encouraged to observe the service representative.

e 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.

e |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.

e For customers using HF applications, the instrument should be returned to its standard
sample introduction system.

T
Revision: A.02, Issued: 21 January 2022 ey’ "
Docurnent Number: G8014-90075 page 2 of \br i ™ Agl Ient
® Agilent Technologies, Inc. 2022 F

lenanslumIuA



Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C rOSS Lab

From Insight to Qutcome

Important Customer Web Links

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
waork directly with you to help determine your best options.

To access the Agilent Resource Center web page, visit https://www.agilent.com/en-
us/agilentresources. The following information topics are available:

= Sample Prep and Containment
* Chemical Standards

*  Analysis

« Service and Support

*  Application Workflows

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

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

Need to place a service call? Flexible Repair Options | Agilent

.

"W =
Revision: A.02, Issued: 21 January 2022 oty -
Document Number: G8014-00075 Pageioflﬁ_ pat " e Agllent
© Agilent Technologies, Inc. 2022 e e
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Agllerlt
Agilent 5100, 5110 Preventive Maintenance Checklist rOSS Lab

From Insight to Qutcome

Service Engineer’'s Responsibilities

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

¢ 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 “Service not applicable” check boxes to indicate services/tasks not delivered, as
appropriate,

s Complete the Preventive Maintenance services in the most logical order relevant to the
individual system 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

¢ Add relevant page numbers to selected pages and complete the total number of pages field in
the Service Completion section

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

e W@

Revision: A.02, |ssued: 21 January 2022 b -

Document Number: G8014-90075 F’Elged'_'oflﬁr "':..:."' Agllﬂﬂt
Il Y

@ Agilent Technologies, Inc. 2022
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist CrOSS Lab

From Insight to Outcome

Instrument Maintenance

System Information

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

Instrument System Name and ID 51O NDN I0P-0tS

Instrument System Sit_e and E?cation Uwiled ﬁha\ﬁjl\ yd T ojmee .;'M,ﬁ Cow so\awl

List System Component Produc:‘t Numbers List the Serial Numbers of each Component

1. G sowh VY 16036007

2.

3.

4

5.

6.

¥

8.

9.

ICP-OES Configuration Table Circle the type or write in the type if other

: Mebulizer Type SeaSpray | Conikal | Other ;

Spray Chamber Cyclonic Single Pass [(Cyclonic Double PassY Other

| Torch Radial | Other
i Taorch Type One Piece | Semi Demountable)| Fully Demountable | Other ;

Injector Diameter 2.4mm 1.4mm | 0.8mm | Other
Injector Material Ceramic | Other

Revision: A.02, Issued: 21 January 2022 e '.
Document Mumber: GBO14-90075 Page 2 of 10 . ..
© Agilent Technologies, Inc. 2022
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C rOSS La b

From Insight to Outcome

Preparation

I S O e 5 N B

E 1| A" L ] :
Document Number: G8014-90075 Page X of L 'Y

Revision: £.02, Issued: 21 January 2022 IR
[
© Agilent Technologies, Inc. 2022 .

Discuss any specific issues with the customer before starting.

Review the instrument logbook for recorded problems and comments.

Save instrument control settings before starting the procedure.

Perform a general inspection of the system for cleanliness.

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

Check system for required installation of components and implementation of Service Notes

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

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

Ask the customer to remove any samples from the ICP-OES sample introduction area, auto
sampler or around the ICP-OES.

=~ Agilent

.

-
K
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C{OSS La b

Fram Insight to Outcome

Preventive Maintenance Procedures

Record Pre-PM instrument performance
E’f Run Instrument Performance test.
P_’f Record results in Instrument Performance Test Results Table — Pre-PM.

Clean and inspect ICP-OES system

B/ Look for any obvious external damage or problems.
Inspect water cooling hoses, gas lines and power cord for excessive wear or damage.

Perform a general internal inspection of the system for excessive dust accumulation, clean if
necessary.

Inspect sample introduction components and record any required maintenance in the Service
Engineer Comments and notify the customer as the required actions required.

Record the instrument operating conditions in the ICP-OES Status Results Table.
Replace the polychromator purge filter.

Replace the radial pre-optics window

Replace the axial pre-optics window for SVDV and VDV instruments.

Check exhaust flow for the correct positive extraction at the exhaust duct to insure they meet
minimum specifications.

Replace air inlet dust filter.
Replace high capacity air inlet dust filter element if installed. W f

BO0E EEEEE B B

Remove and clean instrument water inlet filter.

Agilent Water Recirculator

[1 Service not applicable

ﬁ Drain cooling fluid and remove any particles from the chiller reservoir
[ Remove, clean and reinstall water inlet metal mesh filter if present.
[ Re fill with Agilent Cool Clear cooling fluid.

E( Clean the cooling system Air filter and the condenser.

.
-

Revision: A.02, |ssued: 21 January 2022 ".o." =
Document Number: GBO14-90075 Page 1 of 14 '":...'."' Agllﬂl’lt
® Agilent Technolegies, Inc. 2022 L
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C rOSS La b

Fram Insight to Qutcome

SPS 3 Auto Sampler

7 Service not applicable

[0 Power cycle the autosampler and verify successful initialization.
Inspect X and Z axis belts for wear. Replace is necessary.

Clean X and Z axis slide shafts.

Using customer's racks and the Agilent software move the sample probe to the 4 outermaost
corners and rinse port, ensure that the probe is approximately centered in the vial.

H 3B

SPS 4 Auto sampler

ﬁ Service not applicable

[J Clean the spill tray, rack location mat, end frames and chassis with a damp soft cloth and
diluted mild detergent.

[1 Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner.

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

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

L1 Pump Tubing Replacement. Replace peristaltic pump tubing. Replace all tubing that goes
from the rinse station to the pump and from the pump to the waste/rinse bottles

[ Test using customer's tray and move the sample probe to the sample vial 1, wash vial and
rinse port and ensure that the probe is centered in the vial. If not use calibration wizard and
calibrate the position.

AVS 4, 6, 7 Advanced Valve System

B/ Service not applicable

] Replace valve rotor seal

] Check fittings for signs of leaks

[J Check tubing including autosampler tubing for kinks or excessive wear
[J Check high flow pump for signs of leaks

.0 ; ..
Revision: A.02, |ssued: 21 January 2022 “e%s" =
Document Number: GE014-00075 F‘agec_E> of ﬂl_ﬁ' o ':...:' v Agl Ie nt
© Agilent Technologies, Inc. 2022 2 W
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C rO SS La b

Fram Insight to Qutcoms

ICP-OES adjustment

® Check position of Zn peak, adjust if required.

& Check Argon Ratio, adjust to specified value if required.
ﬁ Perform Detector Calibration.

IZ( Perform Instrument Calibration.

Record Post-PM instrument performance

M Run Instrument Performance test.
[ Record results in Instrument Performance Test Results Table - Post PM.
A For systems using ICP Expert version 7.3 and above, run the following Instrument tests

& Subsystem Communications Test
1 Air Flow

@ Water Flow

@ GasFlows

@ RF Generator

@ Camera Test

(4 Optics Test

[41 Nebulizer Test

¥l Record the result in the Instrument Test Results Table

Revision: A.02, Issued: 21 January 2022 oty =
Document Number: GB014-90075 Pageiofl‘b" ""...'"' Agllent
© Agilent Technalogies, Inc. 2022 P s S
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Agilent

Agilent 5100, 5110 Preventive Maintenance Checklist Cro SSLab

Fram Insight 1o Outcome

Restore Instrument

O
=

For HF applications, ask the customer to reinstall their sample introduction system. ¥ \8
Leave system in an idle state: on and purging.

Er 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.

Service Review

EN ARG EEE

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

Record the Preventive Maintenance service activity in the customer's records/logbook.
Record the PM event in the Smart Alerts logbook, if applicable.

Update/reset instrument maintenance counters as appropriate.

Affix the PM sticker to the system or instrument logbook based on the customer’s request.
Complete the Service Engineer Comments section if there are additional comments.
Review this service, parts replaced, and test results obtained with the customer.

If the instrument firmware was updated, record the details of the change in the Service
Engineer's Comments box. Systems ina compliant environment may need additional
documentation.

Complete the Signature Page with both Service Engineer and Customer signatures.

-

Revision: .02, Issued: 21 January 2022 ; %’ =
Document Number: GB014-90075 Page@ufﬁﬁ* g ':.....' i Ag | I EI'It
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist CrOSS Lab

From Insight to Quicome

Test Results

Instrument Performance Test Results Table

Note: These measurements do not form part of any specification and are for reference only.

Pre PM Sensitivity Check Post PM Sensitivity Check

Radial Axial * Radial Axial*
£n 213.857 nm SRBR 1500. % 22V, & 4124, 5% E4c5. 4
Mn 257.610 nm SRBR 201\9. 0 1442, 1 VO30V s 32\ 6
Al 396.152 nm SBR 4.9 A0, A3 217
K 766 497 nm SBR .7 2% A % 4£%5.3

* Axial result is not applicable for GB016AA, GB012AA Radial View instruments.

Instrument Test Results Table

Note: The Instrument Test results are for systems using ICP Expert version 7.3 and above only.

Instrument Test Result

Subsystern Communications Test P:.; 55

Air Flow ?@ $S

Water Flow ?&SS

Gas Flows ‘?3 $s

RF Generator ?3 ss

Camera Test ‘? 2s%

Optics Test ?Q 5

Nebulizer test ‘?& 5s
D el -3 Agilent
® Agilent Technologies, Inc. 2022 g e
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Agilent 5100, 5110 Preventive Maintenance Checklist

ICP-OES Status Results Table

Agilent
CrossLab

From Insight to Outcome

Note: These measurements do not form part of any specification and are for reference only.

@ Agilent Technologies, Inc. 2022

.
®

Measurement Standby Mode Plasma On
Mains Voltage 224, 4\ VAC 29¢.%3) VAC
Mains Current 0. 0%\ A 0.1 05 A
Instrument Temperature 29.1 °C 73.5 °'C
RF Air Flow (sensor speed) VA O Hz a0 Hz
Plasma Exhaust Temperature No measurerment £3.% °C
Water Flow Oscillator Mo measurement N, D4 L/rmin
Water Flow Detector 0.%6 L/min 0. %\ L/min
Water Inlet Temperature N7 °C - °C
Polychromator Temperature 3150 °C 35.0 °’C
CCD Ternperature s e L L&
Thermal Stabilizer 25 0 *C 35.0 *C
Argon Supply Pressure C4%.47 kPa 501,55 kPa
Purge Gas Supply Pressure*1 oG, LC kPa AR kPa
Option Gas Supply Pressure*1 - kPa - kPa
Nebulizer Flow Mo measurement 0.30 L/min
Nebulizer Back Pressure No measurement \D%. 43 kPa
Plasma Gas Flow Mo measurement .44 L/min
Auxiliary Gas Flow No measurement AOD L/min
RF Power Mo measurement 19204 3 W
RF Supply Current Mo measurement 1.%5% A
RF Supply Voltage Mo measurement 704, 5V v

*1 If option installed

sl e oy -3’5 Agilent
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C rO SS La b

From Insight to Qutcome

Consumed PM Parts

Product or Model# Quantity

Part Description Part Number where used consumed
_ o G8010A, GBOT1A,
Axial Pre-Optic Window G8010-68014 G80714A/G8075A A
Radial Pre-Optic Window G8010-68015 All )
. , 3 Agilent Water
Agilent Cool Clear Coolant Fluid 5799-0037 Reciroulator -
Purge Gas Filter G8010-60136 All 1
Air inlet filter G8000-68002 All 3
High Capacity Air Filter GB010-60189 Optional -
Rotor seal for 6-7 port valve for AVS6/7 GB494-60002 GB494A/GB495 -
Rotor seal for 4 port valve for AVS4 G8493-60002 G8493A -
1R$se solution to rinse station 2.5mm id x G84710-80123 SPS 4 =
Barb connector 2.5mm-1.5mm ID GB410-80124 SPS4 -
PVC waste tubing,8mm od x Smm id, 2m GB410-80122 SPS4 !

Additional Parts may be required from engineer’s stock:
X axis drive belt 5410047500 SPS3 =
Z axis drive belt 5410047400 SPS3 =

Peristaltic pump tubing, PVC SolvaFlex, 3

bridged, 3710049000 5PS 4 =

Consumed Parts Reference
(Purchased by customer, not included as part of PM)

ﬁ Section Not Applicable.

Product or Model# Quantity
Part Description Part Number where used consumed

Revision: A.02, Issued; 21 January 2022 -
Document Number: G8014-90075 Page D of & "'1..."" Aglle“t
@ Agilent Technologies, Inc. 2022
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Agilent 5100, 5110 Preventive Maintenance Checklist

Signature Page

Agllent

CrossLab

Fram Insight to Outcome

Service Engineer Comments (optional)

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

Service Verification

Service Request Number;
€003 3100
Service Engineer Name:
Kavuswoty 3.
Service Engineer Slgnature
Kew ;)a\m W

Total numb of pages in this document:

Revision: A.02, Issued: 21 January 2022
Document Mumber: GBO14-90075
© Agilent Technologies, Inc. 2022

Date Service Completed:

04 Wov 2024
Customer Mame:

aphorn  Qnkaong

Customer Signature:

Aphon Oy koﬂj

4

S LT Agllent
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(Report Summary

Instrument Model
Instrument ID

Instrument Serial Number
Software Version
Firmware Yersion

Tested By

Test Completed On

Result Surmmary

Subsystem Communications Test
Air Flow Test

Water Flow Test

Gas Flows Test
RF Generator Test

Camera Test

Optics Test

Advanced Valve System Test
Resolution Test

Sensitivity Test

Precision Test

Agilent S100/5110 VDV ICP-CES
G3Q11A/GBD15A
MY 18030001

7.3.1.9507

3442

Pre Test_ PM_Kanyakorn S.
11/4/2024 9:19:10 Al

Skipped
Skipped

Skipped
Skipped
Skinped
Skipped

Skipped
Skipped

Pass
Fail

Pass

Fage 1of4
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Resolution Test Pass
Element Wavelength Specification  Width
N{174.213 nm) <940 .98
As (188.980 nm) =820 6.17
C (193.027 nm) £ 11.50 8.30
Mo (202,032 nm) £8.20 8.33
Cr(206.158 nm) = 13.40 898
Zn (213.857 nm) <870 6.60
Pb (220 353 nmy} £950 7.09
Co {228.615 nm) £17.20 11.67
Bz (230 424 nm) £9.40 7.20
Mn {257 810 nm) £13.30 943
Mn (260.568 nm) € 20.30 1411
Cr (267.716 nm) < 11.00 8.04
Cu (324.754 nm) 22500 18.97
Cu (327,395 nm) =14.20 11.23
Sr(338.071 nm) £ 33.50 24,30

| Ba {455,403 nm) 4400 33.47

Sr (460 733 nmy) < 36.00 17.23

Ba (493.408 nm) = 36.00 2537

Ba (614.171 nm) 5 42.00 25 54

Ar{675.283 nm) =74.00 5B.51

K (766.491 nm) < 80.00 65.86
Page 2 of 4
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Sensitivity Test

Fail
Radial
Element Wavelength Specification  Method  Ratio Standard Blank
As {188.980 nm) =450 SRBR 104 .1 783.0 50.8
Se (196.026 nm) 2 41,0 SRBR 8786 862.0 79.7
Zn {213.857 nm) = 1421.0 SRBR 1500.8 41823.3 749.0
Pb {220.353 nm) z 46.0 SRBR 1707 2432.0 1748
Mn {257.610 nm) z 3318.0 SRBR 3915.0 264700.2 4420.0
Al (396.152 nm) >34 $BR 7.7 484548 5563.2
Ba {493,408 nm) z 340 SBR 459 19667197 41803.8
K {786.4%1 nm) = 1.8 SBR 5.7 55038.2 148877
Axial
Etement Wavelength Specification  Method  Ratio Standard Blank
As (188,980 nm) =2080 SRBR 126.5 1498.8 119.0
Se (186.026 nm}) z159.0 SRER 120 17736 197.8
Zn {208.200 nm) 2234.0 SREBR 458.0 B8784.2 1997
Zn {213.857 nm} > 1743.0 SRER 2217 4 85597.6 17897
GCd {214.439 nrm) 24327.0 SRBR 1819.3 687246 12364
Ph (220.353 nm) 2 3200 SRER 3328 7929.5 499.0
Mn (257.610 nmy) = 10625.0 SRBR 7492.2 991238.3 16911.7
Cr (267.716 nm) = 1048.0 SRBR 22545 1297066  3150.9
Cu (324.7584 nm) z18.0 SBR 26.9 290746.3 10407 5
Al (396.152 nm) =60 SBR 10.7 211329.2 18005.0
Ba (493.408 nmy) =600 SBR 483 8958460.4 138336.9
K (766491 nm) =240 5BR 281 13851802 473962
Fage 30of4
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Precision Test

Pass
Radia!
Element Wavelength Specification  Measured
Value % RSD
As (188.980 nm) =260 0.73
Se (196.026 nm) 22860 0.95
Zn {213.857 nm) £1.50 0.31
Pb {220 353 nm) <260 0.73
Mr1 {257 610 hm) < 1.50 0.39
Al {398,152 nm) £ 150 0.39
Ba (493.408 nm) =1.50 0.ar
K (766.491 nm) =150 0.32
Axial
Element Wavelength Specification  Measured
Valug % RSD
As (188.980 nm) <150 1.24
S& (196.026 nm) £ 1.50 0.84
Zn {206.200 nm) = 1.50 0.58
Zn (213.857 nm) =150 0.98
Cd (214.439 nm) <150 0.26
Pb (220.353 nm) £ 1.50 0.51
Mn {257 610 nm) £1.50 087
Cr (267.716 nm) < 1.50 0.22
Cu {324 754 nm) <1.50 0.24
Al (395152 nm) £1.50 0.33
Ba {493.408 nm) £ 1.50 0.40
K (766.491 nm) =150 0.65
Page 4 of 4
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Report Summary

Instrumeant Mode|
Instrument 1D

| Instrument Serial Number

Soffeare Wo sl

.
Teclzd By

Test Completed On

Result Summary

Agilent £100/5110 VDV ICP-QES
GBOT1A/GB015A
MY 18030001

¥.3.1.9507

3442

Fost Test_ PM_Kanyakorn S.
117412024 11:07:24 AM

Subsystem Communications Test Pass
Air Flow Test Skipped
Water Flow Test Skipped

BT P T E AT
5as Flows Test Skipped
s VRIS
RF Generator Test Skipped

| Camera Test Skipped
Optics Test Pass
Advanced Valve System Test Skipped
Resalution Test Pass
SEE‘IEEHVH‘_\,’ Test Fsil
Frecision Test Pass
Subsystem Communications Test Pass
Optics Test Pass
Radial Axial
Intensity 3184054 3177175
Wavelength  737.212 737.212
Page 10of 4
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Resclution Test Pass
Element Wavelength Specification  Width
N{174.213 nm 5 9.40 6,97
As (188,980 nm) = 8.20 6.14
G (193.027 nm) £ 11.50 8.33
Mg [203 1133 nm) <8.20 6.33

- Cr(20€.178 i) - 213.40 9.08

| Zr (213.657 ) <870 8.70
Pb (220,353 nmy) 5 9.50 ¥.03
Co (228615 nm) £17.20 11.72
Ba (230.424 nm) £9.40 7.32
Mn {257.610 nm) £13.30 944
Mn {260.568 hm) = 20.30 14,21
GCr(267.716 nm) £ 11.00 7.94
Cu {324,754 nm) £ 25.00 18.99
Cu (327 395 nm} £ 14.20 11.27
Sr{338.071 nmj} < 33580 24.47
Ba (455 403 nm) <4400 3350
Sr (460.733 nm) 2 36.00 17.31
Ba (493 408 nm) = 36.00 2544
Ba {614.171 nm} < 42.00 25.18
Ar (875283 nm) £ 74.00 56.15
¥ (765491 nm) = 80.00 65.56

Page 2 of 4
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Senziiviy Test Fail
Radial
Slement Vilzveisngth Specification  Method  Ratio Standard Blank
As (188.980 nmyj = 46.0 SRER 130.6 977 .1 50.4
5e {196.028 nm) z41.0 SRBR 108.0 958.7 702
Zn {213.857 nm) =14210 SRBR 41248 440377 1134
Pb (220.353 nm) > 46.0 SRBR  207.2 2554.7 136.2
Mn (2567.610 nm; z 3518.0 SRER 13017.5 271846.6 4347
Al(396, 152 nm) 234 SBR 87 50615.5 47470
B,a. (_493.408 nm) = 34.0 S5BR 1337 2089203.0 153583
K {766,491 nm) z18 SEBR 4.8 100189.5 172355
Axial
Element Wavelength Specification  Methad - Ratio Standard Blank
As (188.980 nm) z 208.0 SRBR 174.9 1566.7 730
Se (188,028 nmy} z159.0 SRER 167.0 1863 4 110.2
Zn (205,200 nm) 22340 SRER 7409 D836.0 831
ZniZ13.857 nm) =1743.0 SRBR 59659 1015681 211.7
Cd (214,435 nm) =4227.0 SRBR 5781.0 72852.9 1581
Pb £220.353 nm) > 320.0 SRBR 5010 3464.3 2677
kn {257 619 nm) = 10825.0 SRBR 311216 1006637.8 10440
Cr {267.716 nmj 2 1048.0 SEBR 4424 8 1322028 380.8
Cu {324,754 nmy} z19.0 SBR 83.7 I02907.8 43458
All (396.152 nm) =60 SBR 211 218¥71.0 9892.3
Ba {493.408 nrm} =600 SBR 250.8 71373808  28367.3
K (766.491 nm) 2240 SBR 45.3 14358050.6 310250
Page 3of 4
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i Precision Test. Pass
Radial
Element Wavelength Specification  Measured
Value % RSD
As (188.880 nm) £ 260 Q.81
Se {196.026 nm} £ 2860 0.98
Zn (213,857 nm) £ 1.50 0.22
Pk {220.353 nim) =260 0.37
Mn (257.510 nm) £1.50 0.27
AI'{395.152"nm) =150 0.25
Ba (493.408 nmj) < 1.50 0.53
K {766.491 nm) = 1.50 0.15
Axial
Element Wavelength Specification  Measured
Value % R3D
As {188.930 nm} =1.50 0.81
Se (106027 nn} £1.50 0.65
70 (206 250 ray =150 0.79
Zn {213.857 nm) <150 0.81
Cd (214439 nm) = 1.50 0.35
Pb {220.353 nm) = 1.50 0.33
Mn (257.810 nm) = 1.50 1.02
Cr {267 716 nrm) =1.50 0.32
Cu {324.754 nm) <1.50 0.51
Al {396.152 nm) 3 1.50 0,37
Ba {49?.40;‘:! nrm) % 150 0.68
K (766491 nm) <150 0.74
Fage 4 of 4
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Repott Summary

Instrument Model
Instrument 1D

Instrument Serjal Number
Software Version
Firmware Version

Tested By

Test Completed On

Result Summary

Agilent 5100/5110 VDV |CP-QES
GBO11A/GE0154
MY18030001

7.53.1.9507

3442

Post Test_PM_Kanyakorn S.
11/4/2024 11:20:15 AM

Subsystem Communications Test Pass
Air Flow Test Pass
Vifater Flow Test Pass
Gas Fiows Test FPass
RF Generator Test Pass
Camera Test Pass
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Skipped
Sensitivity Test Skipped
Pracision Test Skipped
Subsystern Communications Test Pass
Air Flow Test _ Pass

30% Air Flow (relative  75% Air Flow (relative

speed) speed)

15.00 18.00
Water Flow Test ‘Pass

RF Water Flow(L/min)  Camera Water Flow Water Inlat Temperature

{L/min}

1.30 0.81

(*C}
20.55

Page 1 of 2
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Eas Flows Test Pass
Nebulizer Actual Flow Back Auxiliary Actual Flow Back
Target Flow Pressure Target Flow Pressure
0.70 0.70 154.65 2.00 2.00 110.92
Makeup Actual Flow Back Plasma Actual Flow Back
Targst Flow Pressure Target Flow Pressure
2.00 2.00 115.38 18.00 17.87 21.48
RF Generator Test Pass
RF Power Supply Test Passed
RF Power Supply (V) 128 554
RF Oscillatar Test Passed
RF Oscillator Frequency 25.834
{MHz)
Work Cail Current (A) 44 660
RF Power Supply Current {A) 1.999
Camera Test Pass
Integration Time  Standard Deviation Status
(ms)
Electronic Offset Tast 1000 5.228 Passed
Dark Current Test £000 1,168 Passed
Array Test 5 0.024 Passed
Linearity Test 0.118 Fassed
Page 2 of 2
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Report Summary -

Instrument Model Agitent 5100/5110 VDV ICP-OES

[ Insirdment 1D G2011A/GB015A
instrument Serial Number MY 18030001
Software Version 7.3.1.9507
Firmware Version 3442
Tested By change mirror
Test Complated On 11/6/2024 10:35:28 AM

‘Result Summary

Subsystem Communications Test Skipped
Aif Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped

| RF Generator Test Skipped
Camera Test Skipped
Optics Test Skipped
Advanced Valve Systern Test Skipped
Resolution Test Pass

' Sensitivity Test Pass
Precision Test Pass

Page 10of 4
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Resolution Test . “Pass
Element Wavelength Specification  Width
N.(174.213 nm) <940 £.79
As (188.980 nm) =820 5.80
C {193.027 nmy <11.50 8.15
Mo (202 032 nm) £8.20 5.90
Cr(206.158 nm) < 13.40 &85
Zn {213.857 nm) =870 677
Pb (220253 nmy) £ ¢ 50 8 61
Co (228.615 nm) £ 17.20 11.79
Ba (230.424 nm) <940 7.25
Mr (257 610 nm) £13.30 9.47
Mn (280.568 nm) =20.30 14,50
Cr (267.716 nm) £11.00 7.91
Cu (324.754 nm) =2500 18.72
Cu {327.395 nm) 1420 11.09
5r(338.071 nm) =33.50 25.39
Ba (455.403 nm) < 44.00 3309
51 (460,733 nm) = 36.00 18.54
Ba {493,408 nm) < 38.00 2574
Ba (614.171 nm) =42.00 25.23
Ar (675.283 nm) = 74.00 58.52
K (766.491 nm) = 80.00 £83.16

Page 2 of 4
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Sensitivity Test Pass
Radial
Element Wavelength Specification  Method  Ratio Standard Blank
As {188.980 nm) 2460 SRBR 1105 868.9 54.3
Se (196.028 nm) =410 SRBR 88.3 9347 91.3
Zn {213.857 nm) z 1421.0 SRBR 35354 44017.7 153.9
Pl (220.353 nm) 2450 SRER 184.5 24923 159.8
Mn {257 610 nm} = 3518.0 SRER 11099.8 249595.3 503.8
Al (396.152 nm) z 34 SBR 8.7 50274.4 5172.0
Ba (493.408 nm) . 2 34.0 SBR 1245 1903164 1 15166.0
K {786.491 nm) =13 SBR 8.9 1100414 13981.2
Axial
Element Wavelength Specification  Method Ratio Standard Blank
As (188.980 nm =208.0 SRBR 293.3 37443 108.3
5e (196.026 nm) 2 158.0 SRBR 2087 41987 3472
Zn (208.200 nm) 22340 SREBR 923.0 12282.3 172.1
Zn (213.857 nm) z 17430 SRBR 6358.3 1575515 Bi1.7
Cd (214.439 nm) 2472270 SRBR 5069.2 Qo873.7 385.2
Pb (220.253 nm) = 320.0 SRBR 389.0 10641 1 653.6
Mn (257.610 nm) > 10625.0 SRBR 211904 9855287  2153.6
Cr (267.716 nm) = 1048.0 SRBR -3054.1 131797 6 1811.6
Cu (324.754 nm) 2190 SBR 363 3014014 8082.¢
Al{396.152 im) z6.0 SBR 10.8 2233595 18280.5
Ba (493408 rim) 2 8(.0 SBR 106.5 64604215  G01228
K (766.491 nm) 2240 SBR 30.2 16368406 525621
Page 3of 4
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Precision Test Pass
Radial
Element Wavelength Spe'ciﬁcation Measured
WValue % RSD
As (188.980 nm) =260 . 1.56
Se (196.026 nm) <280 1.16
Zn (213.857 nm) s 150 0.50
Pb {220.353 nm) =280 0.74
Mn (257.610 nm) =£1.50 (.62
Al (356,152 nrm) = 1.50 0.54
Ba (493408 nm) £150 0.78
K {766.497 nm) =1.50 044
Axial
Elament Wavelength Specification  Measured
Value % RED
As (188,980 nm) £1.50 (.33
Se (1596.026 nm) < 1.50 g.82
Zn {206.200 nm) =150 0.35
Zn {213.857 nm) = 1.50 0.34
Cd (214.438 nm) £ 150 0.44
Pb {220.353 nm) £1.50 0.48
Mn (257.610 nm} =150 0.83
Cr (267.716 nm) 5150 0.53
Cu (324754 nm) 5150 0.68
Al (388152 nm) =150 0.56
Ba {4932.408 nm) =150 1.29
K (768.481 nm) =150 074
Fage 4 of 4
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PerkinElimer’
For the Better

PinAAcle 900F
Preventive Maintenance Report

Company Name: UAE Consultant Co., LTD.
Instrument Location: 41 Sukumvhit Rd.,
Phra Khanong, Bangkok 10260

Instrument Serial No.: PFBS20031902

Date: 29-Apr-2025
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PinAAcle 900F Preventive Maintenance (PM)

Company Name: United Anzlyst and Engineering Consultant Co, LTD.
Address 41 Sukumvhit Rd,, Phra Khanong, Bangkok 10260
{Instrument Location):
Serial Number: PFBS20031902 PM Number: 1of2
Customer Name K. Yainda Telephone 095-5580049
{if applicable): Number:
Customer Support K. Chayanan Service Order WO-03126047
Engineer Name: Number:
Next PM Due
Date PM Performed: A 20.0ct-2025
MY 29-Apr-2025 Date: 0
(DD-MMM-Y¥YY]
Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date , )
09370145 Rev.9 A lanuary 2018 PerkinElmer’

Scope

The purpase ofthis PM is to ensure the continued functionality of the PinAAcle 900F by inspacting and
replacing any worn or damaped parts. This service should only be performed by a trained representative of
PerkinElmer,

The customer should save their methed before the PW bagins.

General Instructions:

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

Always check with the customer before making any changes that may affect the custemer's analysis or calibration,
including a current back-up of systern software andfor data files.

The completed document should be signed by an authorized PerkinElmer and customer representative and laft with
the custamer,

Lpdate the PM sticker and instrument logboak as required.

Capyright Information

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

Mo part of this publication may be repreduced in any form whatsagver or translated into any language without the
prior, written permission of PerkinElmer, Inc,

Copyright @ 2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, ete. used in this document, even when not specifically marked as such, are pratected
by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and registered trademarks
not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.
Except as specificzlly set forth in its terms and conditions of sale, PerkinElmer makes ne Watranty of any kind
with regard to this document, including, but not limited to, the implied warranties of merchantability and
fitness for a particular purpose.

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

PinAAcle 900F Preventive Mainlenance Report (PM) Page 1 of 7
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Component List

Component J Specific Model Serial # Configuration Notes
PinAACIeQ00F PFBS20031902 Syngistix V4.0.1.1935
FIAS100 100524040501
Parts Lists
Parts Included with the PM
Part Number (if I
Description uantit
appllcable) Pt Q ¥
BOSO1696 Fan Filters 2
N3150156 Q-Ring Kits for Sampling introduction { Stainless Steels Nebulizer} fp/A
MN3180157 O-Ring Kits for Sampling Introduction ( Plastic Nebulizer) 1
N9301714 Replacement Acetylene Filter Cartridge 1
THOO1022 Replacemant Air Filter Cartridge 1
Additional Reagents and Standards Required for PM
Part Number -~ Expired Dat
; ; Description ali Batch/Lot # xpired Date
{if applicable) P Quality / [V /YY)
NS300183 1000 mg/L Copper Standarg AR 27-39CIUV1 Nov 2025

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

Part Number [if - . Explration
. Description Quanti Batch/Lot #
applicable} ot v / Date (mm /vy
MAA DI Water 250 ml. AR AR
NfA 0.5% HNOy 250 ml. AR AR
PinA Acle 300F Preventive Maintenance Report (P} Page 2 of 7
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Additional Tools Required for PM

(T: :p:;z::e r} Description Quantity Serial #
N10313000 0.2A Neutral density filter 1 101NOD89015
N1013002 1.0A Neutral density filter 1 TOTNGOBSG 5
03030997 Systern 2 EDL Driver 1 03030557
N3050605 As System 2 EDL 1 16148
M3050121 Cu Lumina HCL 1 060419-020180
N3050109 Ba Lumina HCL 1 061219-020041
MN3050139 K Lumina HCL 1 030819010130
N3050152 Mi Lumina HCL i 052719-020020

PinAAcle 200F Preventive Maintenance Report (PM) Page 3 of 7
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Procedure Checklist

Use [+ ) ta check off those steps in the checklist that have been completad.

1. General:

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

K Imspect the customer log book and make any appropriate PM entries.

¥l perform general inspection of systermn for cleanliness.

2. PC Instrument Software:

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

3. Mechanical:

P! Inspect and clean all fans and filters, Replace filters If necessary

¥ Inspect all gas lines for leaks andfor wear. Replace if needed.

! Clean exterior of the instrument.

B Inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Guide.

¥i Check burner head dimensions with the feeler gauge as stated in the Hardware Guide inthe
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification

¥ Check the condition of the end cap, burner head, and nebulizer Q-rings. Replace if necessary.

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

Fi Visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
{if applicable}.

4. Electrical:

Fi Inspect PC boards. Clean if necessary.
¥ Carefully check all internal and external cable connections.

¥ Check instrument firmware revisions upgrade to current levels {if necessary)
¥} Run Diagnostics Test within the Advancad function of the Spectrometer page. Check the
results in the service log folder in the Spectrometer BM Log Viewer.

5. Optics:
¥ tnspect and clean the sample compartment windows, if needed.
¥ inspect optics. Clean or replace if necessary,

B. Gasses:

¥ Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.
¥ Verify that the acetylene filer and air filter elerment is dry. Replace f necessary.

PinAAcle 900F Preventive Maintenance Report (PM) Page 4 of 7
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7. Flame Interlock Chack:

Description: Check to ensure that all safety interlocks are closed.

Parameter Specification Test Results Pass/Fail
Flame Sensor Air/C;H, Flame correctly shuts down Active Passed
Cirain Sensor Air/CoH; Flame correctly shuts down Activa Passed
Mebulizer Sensar AirfCH; Flarme carrectly shuts down Active Passed
€;H; Pressure Sensor AirfC;H; Flame correctly shuts down Active Passed
Air Pressure Sensor Air/C;H; Flame correctly shuts down Active Fassed
Burner Head Sensor Chousmg. Nltrous‘CI}(lde asthe oxdant | » e Fassed

should trigger an interlock shuts down

8. After PM Performance tests:

8.1 Detector Linearity with Borium

Description: Ensures that the detector is linear in the Visible Range.

Certificata Value

Parameter Specificarion 2t §53.6 nm {Abs.) Test Results Pass/Fail
1.0 A ND Filter % 5% from Cert. 0.9668 0.9878 Passed
0.2 A ND Filter + 5% from Cert. 0.1953 01876 Passed

8.2 Baseline Noise at 1.0 Absorbance with Barium

Description: Ensures that a high absorbance will not produce excessive noise.

Parameter Speclfication Results Pass/Fail

Standard Deviatlon s0.010 0.0005 Passed

8.3 AA Baseline Noise with Copper

Description: Check haseline noise.

Parameter Specification Results Pass/Fait
Standard Deviation £0.001 0.0001 Passed
PinAAcle S00F Preventive Maintenance Report (P} Page 5 of 7
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8.4 0, Background Compensotion with Copper

Description: Verifies the instruments ability to compensate for Background zhsorption.

Parameter Specification Results Fass/Fail

=0.010

Standard Deviation 0.009 Passed

8.5 AA-BG Baseline Noise with Copper

Description: Ensures that backgroeund correction does not produce excassive noise.

Parameter Specification Resuits Pass/Fail

Standard Deviation £0.005 0.0001 Passed

8.6 AA-BG Baseline Noise with Arsenic

Description: Ensures that background correction does not produce excessive noise at 2 low
wavelength.

Parameter Specification Results Pass/Fail
Standard Deviation £0.005 0.0004 FPassed
8.7 Flame Sensitivity

Description: Instrument Sensitivity checked against Copper standard.

Standard Copper Sensitivity Specification Results (Abs.) Pass/Fall
5 me/L Sensitivity 55 Neb (If applicable) > 0,250 Abs, N/A Mot Applicable
2 me/L Sensitivity HS Neb [if applicable) >0.250 Abs. N/ A Passed
10. Review:

¥l Review with the customer PM work performed.

ﬂ Review with the customer routine maintenance procedures.

] Discuss recommeanded custamer supplied materials to have on hand.
¥ Attach PM sticker.

PinAAcle 200F Preventive Maintenance Report (PM) Page 6 of 7
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Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for PinAAcle 300F have
been completed,

This PinAAcle 900F Passes B Faifs [ the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmprRepresantative: Date:
% ) 29 Apr 2025

{CD-MMM- YV
Authorized Customer Represen O Date:
r)b 29 Apr 2025
[OD-MMM-ATYY)
PinAAcle 900F Preventive Maintenance Report (PM) Page 7of 7
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| Re

PerkinElmer’

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Foi Soormdjai 4

Khwang Bangkapi, Khet Huay Kwang
Bangkok 10310

Thailand
Tel: 6B 2713 6420 ; Fax: #66 2 319 7000

For the Better hitp: Hwww. perkinelmer com
Service Report
York, Order Number Activity Coda Eillling Type Requested Start Dale Maodel I Zeqial Number
WIO-03126047 Ma:a;;:::cs Conract SOA0IZEER 11:08 |, AANI200081 I PFES20031802
Sarvice Represantalive Name Contract Number Expiry Data Equipment 1D Sysiam 1D
Kanan, Chayanan SC-O035664102 A12025 A, NiA
DI Number
NFA
Equipment Localion Bill To Nama

i g Twdia usae BEe Laus
WU LTI LD B LA
AprALrTwas 51 10260 TH

¥ yhedn wawalaEn waun
WU AU THRIN VDA T
TR TWAT 51 10260 TH

Custemer Cantact

Phone Mumbar Fax Numbsar

Emalk Purchase Order

K. tyeflun wamndngluunawy

NE-5530049 A nighakom.pragmai | F8@Egmail.com HFQ-250100002

Work Dascription

- P 212 (AAuaTaans)
- Cleaning Cell, Chamber, Fiter
- Wavalancth Calizrate ; Fass

= Wavalangth Scan As,Cu Ba K Ni; Pass

-Align call witk Hy, | OK

Slart Date End Daita

Work Descriptlon

29042025 Q5052025

Tonols Used
. . - ) Last Callbraton | Next Callbratbon
Guantity Calibrated Tool Descriplion Sarial Mumber Dale Data
*** ke Cabbratad Tocls Used =™
Material Used
Part Number Part Dascriplan MNata L riz| CQuantity
Mumber
“** N Parts Used =
Labiour Detadls
Part Number Part Description Start Dete h Quartity
SOOI Praventative maintenance 20i04/2025 | 4
Wark Complets Clrstamer Sianatiere Teachnigian Signature |

Yes Mo

O

PRMIQQIFY Left wilh Custemer

Yes D ]

AR oY

DIH2EEE K, ardlum wrndngluiou)

Chrcugprcmn &

252558 Kanan, Chayanen

Terms & Condiions

Page 1 of2
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Customer Ackncaleds mant of receipt of the above apair f redecamant
e Terws and Condilons: This is il an ineics,

axes v || be apoad o wour inmoica iF applicabla.

SSEEEE WO-0512608T FPego2 of 2
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Atomic Absorption/FIAS 100/400 Preventive Maintenance (PM)
Company Name: United Analyst and Engineering Consultant Co., LTD.
!,nst,u;ggﬁs;a,,ml: 41 Sukumvhit Rd., Phra Khanong, Bangkok 10260
Room Number: Lab
Asset Number Customer :
{if applicable): 2 of 2W System ID; K. Yanida
Sarvice Englneer Service Order
Name: K. Chayanan Number: WO-03051971
- Next PM Due
Dat?niﬂﬁrﬁ?&%neu' 29-Apr-2025 Date: 29.0ct-2025
{DD-MMM-YYYY)
Part Number Release Publication Date i )
09370005 C January 2013 PerkinElmer’

Scope

The purpase of this PM is to ensure the continued functionality of the Atomic Absorption/FIAS
100/400 by inspecting and replacing any worn or damaged parts. This service should only be
performed by a trained representative of PerkinElmer,

The customer should save their method before the PM begins.

General Instructions:

Always check with the customer before making any changes thal may affect the customers
analysis ar calibration.

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

Uipdate the PM sticker and instrument logbook as required.,

Copyright Information

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

Mo part of this publication may be reproduced in any form whatsoever or translated into any
language without the prigr, writen permission of PerkinEimer, Inc. Copyright © 2013
PerkinElmer, Inc.

Trademarks

Registared names, trademarks, sfc. used in this document, even when not specifically marked as
such, are protected by law. PerkinElmer is a registered trademark of ParkinElmer, tnc. Al other
frademarks and registered trademaris not owned by PerkinElmer, Ing. or its subsidiaries that are
depicted herein are the property of their respective awners.

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

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

" Atomic Absorption/FLAS 1004400 Preventive Maintenance Page | of 6 H
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Component List

Component / . Firmware
Specific Model Serial # Version Configuration Notes
FIAS100 100524040501 {2.20 Syngistix vV4.0.1.1935

Parts Lists

Paris included with the PM

Part Number Expiration
- (if Description Quantity Batc: Lot Date
| applicable) (MY
| Bo50 2708 Fan Filter 1 N/A N/A

Additienal Tools Required for PM

Part Number Calibration
(If Desgcription Quantity | Serial # Due Date
applicable) (MELYY)
N/A Digital Volt Meter 1 - N/A N/A

Additional Reagents and Standards Required for PM

Part Number Expliration
(if Description Quantity | BateRLet Date
applicable)} MMAYY)
N/A N/A N/A N/A N/A

[ Aromic Absomtion/FIAS 100/40{) Preventive Maintenance Page 2 ois |
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Procedure Checklist

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

1. General:
Review the instrument performance with the customer and document any
recent problems.

Is the Working Environment Acceptable? If not, document.

[ ] Visual Damage (if yes, describe)

Check incoming AC line voltage for praper levels and grounding.

Verify Voltage switch on back of instrument is correct

Perform general inspection of system for cleanliness. Clean if needed.

Gas supply cylinders secured, lines leak checked and argon or nitrogen
supply pressure verified {45 — 58 psi).

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

Fan checked and filter cleaned

Heating mantle or Universal Cell Holder checked

2. Instrument components

Non-return valve checked/repaired/replaced if needed (BO19 8111). Clean
the valve if there is any liquid in it. Replace the rubber sleeve (B013 5123)
if it is worn. Check the flow meter for any signs of fluid in it. Clean the flow
meter if needad.

Verily condition of pump pressure adiustment levers (BO50 7794 - look for
cracks or problems with the springs), pump rollers {B300 0251 check for
wear), and thumb screws {B0O50 7796).

Check the Multipert valve for proper switching, flow, and insure there are
na leaks. Clean valve parts and replace o-rings if needed (large o-ring:
BO50 1250, small o-ring: BO04 5095). Use a squirt bottle & fishing ne to
try to dislodge clogs.

Firmware Version checked. Latest is 2.20.

3. Mixing/Separation Assembly & Pump Tubing:
Mixing separator assembly checked
Filter/membrane checked (BO5( 8306)
Condition of the pump tubing (replace if necessary), correct pump tubing
for the solutions being run. Make sure the correct magazines are being
used. BOS0 7781 for 0.13 — 1.80 mm fubing; BOS0 7722 for 1.60 — 3.18
mrm tubing.

[ Atomic Absorption/FIAS 100/400 Preventive Maintenance Page 3 of 6 |f
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4. Cell, Cell Windows, Transfer Line:
Call checked
Celt windows checked
Transfer lina checked for moisture (if moisture is a problem, the Mation
dryer might be needed)

5. QOperational Tests:
Run DI water through the carrier/freductant/'sample system. Verify smooth
flow of liquid throughout without leaks. Replace tubing & fittings if needed.

6. Review:
Review with the customer PM werk performed.
Review with the customer routine maintenance procedures.
Discuss recommended customer-supplied materials to have on hand.
Attach PM sticker.
Update Logbook.

L Atomic Absorption/FIAS 100/400 Preventive Maimenanee Page 4 of 6 ||

1ansn 3 liauas



Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and If applicable performance tests for FIAS
100/400 have been compleled.

This FIAS 100/400 Passes Faiis[ | the preventive maintenance.

Roview of Preventive Maintenance:

Autharized PerkinElmer Representative: Date:
d/f) e z;’\' 29 Apr 2025
(DD-MMM-YYYY)
Authorized Gustomer Representglive: Date:
Z\) '\2\)0%@"] 29 Apr 2025
! (DO-MRMM-YY YY)

|| Atomic Absorption/FIAS 100/400 Preventive Maintenance Page 50f 6 ||
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Document History

Revision Rescription of Change Page(s) Date
A First release May 2008
B Addition of Batch/Lot Number, Expiration Date, 2,7 February
and Report Figlds. 2009
C Update to new format All January
2013
| Atormic AbsorptionFIAS 1004400 Preventive Maintenance Page 6 of 6 |
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PerkinEimer Scientific {Thailand) Co., Ltd.
240 ai Soonvijai 4

Khwang Bangkapi, Khet Huay Kwang
Bangkok 10310

Thailand

Tel 66 2718 6420 ; Fax: +66 2 310 7500

| B

PerkinElmer

For the Better http:{fwww perkinelmer.com
Service Report
Wit Qrder Numbsr Activity Gode | Eilling Typa Reguested Starl Date Madsl Sericd Mumber
WO-05051871 Plannad Contracl 10/03/3565 23,08 1, BUS0E570 100524040507
Makrianance
Service Reprasentative Name Contragt Numbar Expiry Date Equipmenl T Syetern I
Kanan, Chayanan SC-0035659000 248/05/202% NiA WA
LD| Mumber
M
Equipmenl Location Eil To Hams
1 e eeuusdan waun e g lde saundEn waun
WUTIUTITIN (rAsE T e W09 emaas T
AfumausiaT 51 1062860 TH TSILHIMAURS 8% TC2E0 TH
Customer Contacl Bhons Murm bed Fgx Mumnber Emall Purchase Crder
K. Nichakorn mslin {95-5580049 Hia penpitcha, 2 @gmail.com HPO-240a00211
Ywork Description
= P 212 Wrantanty
= Cleaning Parl Yale, Manifold, Tuning
= Run Hg ezl ; Pazs
Start Date End Dala Wark Deacription
2OM2025 piclIng fd vy
2O 025 OIS
Tools Used
Cuuaniity Calibrated Tool Description Serlal Number Last Callbration | Next ‘Ej:’“'”"
*** Wo Calitwated Taals Usad ***
Material Usad
Part Number Parl Description Mote LotiSerial Quentity
Mumber uan
“** No Pariz Usad
Labour Details
Part Number Fart Description Start Date Cluantity
SYLOO013 Preweniative maintenance 2902025 3
Swoononz Semnvice Traveal 28/0472025 1
Wark Comphate Cushormer Signeture Tachnician Signalure
Yes Na D
PMIQGAPY Left with Customer O C;_) é
- Do 2\ ﬁ\)@%@q / |
=/
SE/2568 1, Nichakom wmsluy WHIZ5EE Kanan, Chayanan
Tanmg & Condtione

Page1of2
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i, slopgr Acinewdedgrnent of receipt of the above mpin f replAce el
Spscial Tarms and Condillers: Thls 5 not 2 iwaice.

Exes will »a applied to your irve'cs if apclicable.

M5I2568 WO-03051571

Fape 2 af 2
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Tems & Condions

fCusiomer Ackeowledy menl of redeipt of the aboyve rapalr § seplagemgnt.
{Special Tarms ard Conditions: This is wotan invoica.

[Tanes will be applied 16 wour invaice d applicati,

AE/ZEE8 WO-03126040

Fage 2of2
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DQE Services Co.,Ltd.

DQE Se Wi ces 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

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

HSC-TIS-TIS 17025
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

3 January 2025

Received Date :

Calibration Date : 3 January 2025

Issue Date : 8 January 2025
Good

Condition Instrument :

Calibrated by : Approved by :

Ly

( Mr.Tanawut Rittidach )

Technical Manager

a7 8

( Ms. Chonthicha Sangngern )

Quality Manager

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

The measurement capability of the laboratory and its traceability to recognized national standards and to the unit of measurement realized at the corresponding

1
national standards laboratory. This certificate may not be reproduced other than in full except with the prior wmtwlqllﬁﬁﬁgﬁlﬁﬁﬁd
9
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DQE Services Co.,Ltd.

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

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

CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No.: SP25-001 Page 2 of 5
Environment Condition : Ambient Temperature 25+ 5 g s

Relative humidity 55 +20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 115663 25 October 2025
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25806 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025

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

Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC : 1.5 nm.

Scan Speed of UUC: 200 nm/min

Scan Interval of UUC : 0.1 nm.

Resolution of UUC : Photometric 0.001 Abs.

Wavelength 0.1 nm,

ienaslumuny
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DQE Services Co.,Ltd.
DQE Services 32 S0 Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 L* £ “:
Phone : +66 (0)2 538 2054, Email : dqeservicesinfof@gmail.com Nec-msi-Tis 17025
REPORT OF CALIBRATION
Certificate No. : SP25-001 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) {Abs) (Abs) {Abs) k
0.0000 0.000 0.0000 0.0028 2.00
0 0.5780 0.578 0.0000 0.0031 2.00
1.0484 1.045 0.0034 0.0029 2.00
2.1876 2.192 -0.0044 0.0075 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5595 0.560 -0.0005 0.0034 2.00
R 1.0239 1.023 0.0009 0.0035 2.00
2.1230 2125 -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
b 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
ol 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
S 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
%R 1.0518 1.050 0.0018 0.0030 2.00
1.9274 1.923 0.0044 0.0079 v 2,00

[ONaTs LIAIUAY
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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 : dgeservicesinfo@gmail.com

NSC-TISE-TIS 17025
CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No. : SP25-001

Photometric Accuracy :

Page 4 of 5

Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
- 0.0000 0.000 0.0000 0.0050 2.00
0.7469 0.744 0.0029 0.0057 2.00
0.0000 0.000 0.0000 0.0050 2.00
. 0.8674 0.863 0.0044 0.0059 2.00
0.0000 0.000 0.0000 0.0050 2.00
- 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
.
ienaslumuny
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DQE Services Co.,Ltd.
DQE . 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com Wec.Tisi 17025
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
279.45 279.0 0.45 0.18 2.00
287.81 2873 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
472.50 472.3 0.20 0.18 2.00
513.47 5134 0.07 0.18 2.00
528.88 528.9 -0.02 0.18 2.00
573.17 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
- NfA = 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 -

lenanslumIuA
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UIEN "Lﬂﬂgﬁﬂ MNA THAI UNIQUE CO., LTD.

80-82 nuutsznidine wviamesyunsnue lwanszuAs n3unwe 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200

T

Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawatu@thaiunique.com, Website : www.thaiunigue.com

GAS CHROMATOGRAPH TEST CERTIFICATION
Certificate No. : SV0425/23011
Instrument Type : Gas Chromatography
Manufacturer : SCION INSTRUMENT
Model : 456-GC
Serial Number : GC1802G112
Organization : United Analyst and Engineering Consultant Co..Ltd
Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakhanong, Bangkok 10260

Date : 26/04/2025

ELECTRONIC TEST
CPU V] PASS L] FAIL
LED & DISPLAY TEST V] PASS [ FAIL
VENT TEST V] PASS [ FAIL
KEY ECHO TEST [v] PASS [ FAIL
DESTRUCTION RAM TEST V] pASS [ FAIL

RUN CHROMATOGRAM TEST

DETECTOR : Flame lonization Detectors ( Front-FID )
INJECTOR :  Split/Split Less Injector (Front-SSL)

GC CONDITION:
Column 80 °C hold 1 min., rate 20 °C/min. to 200 °C hold Imin.
Injector 220°C
Detector 300 °C
Column flow 5 mL/min
Makeup flow 25 mL/min
Air flow 300 mL/min
Hydrogen flow 30 mL/min

Column: Capillary Column CPsil5CB0.25IDx 15 M
Sample: 1 pL Injection FID Test Sample 0.218 g/L C14,C15,C16 in hexane Dilute to 30ppm

SENSITIVITY TEST: C15. ( Area count >1,667 pV.Min ) = 14,380.3 pV.Min.

)
%

VARIAN SERYICE DEPARTMENT
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80-82 auuilsz¢iflao WUV NYUNITHH LUANTEUAT NTUNHY 10200

80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawatt@thaiunigue.com, Website : www.thaiunigue.com

1"'r= 13N lnegla §1fia THAI UNIQUE CO., LTD.

Detector Sensitivity (FID)

Detector Response Result Specification
Baseline Noise (uV) 34.0 = 50
Baseline Drift (%) 0.14 <1
Sensitivity (S/N for C15) 23,826 > 1,024
Temperature Specification
Temperature Set Result Specification
Column Oven (" C) 80 78.0 +5
Injector (* C) 220 220 £8§
Detector (* C) 300 299 +5
Incubator (" C) : 60 N/A +5
Relative Standard Deviation % (% RSD)
Checkout Procedure Result Specification
Area C15 (%) 0.55 < 5
Retention Time C15 (%) 0 =05

Engineer : Somchai Pohtongkam

N —V7 I

Date : 26/04/202

22
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13t Inegia 91l THAI UNIQUE CO., LTD.

(T
Rl
" 80-82 auudsznidlas wwviamayunsny luanssuas nianmwe 10200

80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawatt@thaiunique.com, Website : www.thaiunique.com

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type SSL Injector
C15 Area 1 14,432.6
Cl15 Area 2 14,3552
C15 Area 3 14,296.1
C15 Area 4 14,490.1
C15 Area 5 14,327.5
C15 Area Average 14,3803
*% RSD(=2%) 0.55

* The precision specification should be less than 2.0 % RSD ** ( Relative Standard Deviation ) for an Auto sampler injection and

less than 5 % for Manual injections. To calculate the %RSD, select the C15 peak area for each of the five ( 5 ) samples.

** (Relative Standard Deviation is determined by dividing the standard deviation by the average and multiplying by 100.)

% RSD = ( std.dev /avg ) * 100

Compliance Pass L1 Fail o .
— Fa Ii ; '
Performance by QJM /’7 5 @
i .
Date o O’/C’(F /ZC)Q = %‘M

Comments

Reviewed by !'j‘l\- @n-m‘ Date -2"".'_3 I’O'-F!-Ev.zg

)
;-‘1}‘5 1/1
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80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawatt@thaiunigue.com, Website : www.thaiunigue.com

1_r= 13tm Inegiia §1i@  THAI UNIQUE CO., LTD.

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type SSL Injector
CISRT 1 3.90
CI5RT 2 3.90
CI15RT3 3.90
CISRT 4 3.90
CI15RTS5 3.90
C15 RT Average 3.90
"% RSD (<0.5%) 0

* The precision specification should be less than 0.5 % RSD ** ( Relative Standard Deviation ) for an Auto sampler injection and

less than 0.5 % for Manual injections. To calculate the %RSD, select the RT C15 peak for each of the five ( 5 ) samples.

** (Relative Standard Deviation is determined by dividing the standard deviation by the average and multiplying by 100.)

% RSD = ( std.dev / avg ) * 100

Compliance E/PEE_____\ O Fail
Performance by E?L(L A~
Date Qg/c'f}/zd? S.

Comments

Reviewed by C:i'lt—-.. % Date -7 ,’ Dt\f }QG 2'[;

A
Zs 11
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ANALYSIS / TEST REPORT

UNITED ANALYST AND ENGINEERING CONSULTANT COMPANY LIMITED
fidstd1_4_26_2025 11_38_11 AM.DATA - Front (FID)

300,000,
280,000 . o ®
g 5 o
0
260,000
240,000
220,000
200,000
180,000
160,000
=
= 140,000
120,000
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Index | Name | Time | Quantity Height | Area % Area Area | Width 50%
[Min]| [ng/uL] [uV] [%6] | [WV.Min] | [uV.Sec] [Min]
1 Ci14 3.29 30.09 | 261050.9 | 31.334 | 13207.7 | 792462.3 0.05
2 C15 3.90 30.11 12700403 | 34240 14432 6| 8659585 0.05
4 |C16 4.47 30.09 | 2688905 | 342093 | 14454 9| 867295.1 0.05
Tatal 90.29 | 800856.1 | 100.000 | 42151.4 | 2529083.7
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ANALYSIS / TEST REPORT

UNITED ANALYST AND ENGINEERING CONSULTANT COMPANY LIMITED

300,000 fidstd2.DATA - Front (FID)
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Index | Name | Time | Quantity Height | Area % Area Area | Width 50%

[Min] | [ng/ul] (V] [%] | [V Min] | [uV.Sec] [Min]

1 C14 3.29 2997 12603706 31.386] 13155.5| 789331.9 0.05

2 _|C15 3.90 2095 (2738459 | 34248 14355.2| BE1309.7 0.05

3 |C186 4.47 2998 | 276898 6| 34365 14404 1| 864243.3 0.05
Total 89901811115.01100.000| 41914.7 | 2514885.0
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ANALYSIS / TEST REPORT

UNITED ANALYST AND ENGINEERING CONSULTANT COMPANY LIMITED

300,000 fidstd3.DATA - Front (FID)
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Index | Name | Time | Quantity |  Height | Area % Area Area | Width 50%
[Min] | [ng/ul] [pV] [%] ] [UM.Min] | [pV.Sec] [Min]
1 C14 3.29 29.86 | 2578767 | 31.400| 13106.6| 7863934 0.05
C15 3.90 29821273243 5| 34250) 14296 1| 857767.2 0.05
3 |Ci18 447 29.85 | 266672.1 ] 34349 ) 14337.3| 8602402 0.05

Total 89,53 | 797792.3 |1 100.000 | 41740.0 | 2504400.7
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ANALYSIS / TEST REPORT

UNITED ANALYST AND ENGINEERING CONSULTANT COMPANY LIMITED

300,000 : fidstd4. DATA - Front (FID)
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Index | Name | Time | Quantity | Height | Area % Area Area | Width 50%
[Min]| [nglul] V] [%] | [UV.-Min]| [uV.Sec] [Min]
1 C14 3.29 30,23 | 263354 5| 31,347 | 13268.2 ] 7960909 0.05
15 2,90 30.23 | 271861.3 | 34.234 | 14490.1| 8694046 0.05
4 |C16 4.47 30.21 | 268560.8 | 34.288| 14513.0] 8707819 0.05

oo

Total 90.67 | 804657,1 | 100.000 | 42326.3 | 2539580.9
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ANALYSIS / TEST REPORT

UNITED ANALYST AND ENGINEERING CONSULTANT COMPANY LIMITED

300,000 fidstd5.DATA - Front (FID)
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Index | Name | Time | Quantity Height | Area % Area Area | Width 50%
[Min] | [ngful] [pV] [%] | [UV.Min] | [uV.Sec] [Min]
1 c14 3,29 2986 [261391.7] 31330} 13107.3| 786435.0 0.05
c15 3.90 29892741156 | 34246 | 14327 5| 859648.1 0.05
4 |C16 447 2987 | 265568.4 | 34.294 | 14347.5| B60849.8 0.05

[g&]

Total 89.62 | 8019222 | 100.000 | 41836.3 | 2510180.7
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e Agilent Technologies

Certificate of Analysis
FID-TCD Performance Evaluation Sample Kit
Agilent Part Sample Lot
Number: 5080-8842, 18710-60170 Number: 0066750304

This analytical reference material was manufactured and verified in acgordance with an [SO 9001 registered quality system,
and the analyte concentrations were verified by an 150 17025 accredited laboratory. The certified value for each analyte was
detﬂrm‘ined sravimelrically.

i

Concentrations:
n-teiradecanc 0.218 g/L (= $.5%) 0.033 wiw
n-pentadecane 0.218 g/L (& 0.5%) 0.033 wiw %
n-hexadecane D213 o/L (£ 0.5%) 0.033 wiw %

Selvent: hexane

Calibrated Class A glassware and clean bottles were used in the manufacture of Wiis standard. Balances used in the
manufacture of this standard are calibrated with weights waceable to NIST in compliance with ANSI/NCSL Z-540-1
and 150 900§, .

Puriiies:
a-tetradesane 99 6%
n-pentadecans 9U%
n-hexadecane 09.5%
hexane Q0%

Typical Analytical Spectrizm or Chromatography

GC Chromatography — n-tetradecane, n-pentadecane, and n-hexadecane in hexane

[N 1] C15

AT Diexane Cté

G Conidisiuns:

Agbfoa 4898 S
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Date of release: 30 June 2023
Date of expiration: 31 July 20253

Monica Bourgeois
OM3S Representative
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68/242 Moo 5, Sawaipracharaj Rd., Tumbol Ladsawai, Amphur Lamlukka, Pathumthani 12150 AC2487

Tel. +66 2993 4773, +66 2153 7132-3 Fax. +66 2994 5509 E-mail : wk.calibrations@gmail.com www.wk-etc.com

Certificate of Calibration

Certificate No.:  WK2412-053-1 Page 1 of 2
Customer : THAI UNIQUE CO., LTD.

80-82 Prachathipatai Rd., Bangkhunphrom,

Pranakorn, Bangkok 10200
Instrument : AMD Flow Meter Ambient Temperature :{2312)°C
Manufacturer  : Agilent Technologies Humidity : (50 £15) %RH
Model © GGE91A Received Date P 4-Dec-24
Serial No. : MY16470347 Calibrated Date : 11-Dec-24
Identity No. » SV-DF-001 Issued Date ! 13-Dec-24
Range ! 0 ml/min to 750 ml/min Calibrated Location : In Lab
Resolution : See to Data
Calibration Method : CP-WEK-M10
Reference standard instruments :

Instrument Serial No. Certificate No. Due Date Traceabi
Flow Calibrator 140215-134 L.202304114-001 18-Apr-25 MIT

Primary Flow Calibrator 1107-8 WE2405-049-5 22-May-25 WK Electric Co.,Ltd.

MIT : Miracle International Technology Co.,Ltd.
This result calibrate was found accurate as shown on date place of calibrate only
This certificate is traceability to the International System of Unit (SI)

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

Calibrated by :

Myr. Thippatai Mungpungklang

Approved by :
Ms. Bu;sagorn Patcha

Authorized Signatory

This certificate may not be reproduced except in full unless permission for the reproduction has been obtained in

F5100

writing from the laboratory.
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Measuretronix Limited

2425/2 Lat Phrao Road, Saphan Song

Wangthonglang, Bangkok 10310, Thailand

Phone : 0-2514-1000, 0-2514-1234

Fax : 0-2514-0001, 0-2514-0003 NSC-TISI-TIS 17025
Website : www.measuretronix.com CALIERATION 0210

Certificate of Calibration

Certificate Number  :LF24-0278

Equipment : Thermometer
Manufacturer : Fluke

Model 13l

Serial Number : 5910857

Asset Number : 5910857

Customer - Thai Unique Co., Ltd.

80-82 Prachathipatai Road,

Bangkhunphrom, Pranakorn,

Bangkok 10200
Date of Calibrate : 26-Jun-2024
Date of Issue : 27-Jun-2024

This calibration certificate documents the traceability to national standards, which realize the units of measurement
according to the International System of Units (SI).

This calibration certificate applies only to the item identified and shall not be reproduced other than in full, without
specific written approved by Measuretronix Cal-Lab. Calibration certificates without signature are not valid,

The measurements marked with an asterisk (*) in this certificate are outside our range of accreditation. They have been
included for completeness.

The Calibration interval (Cal.Due) is the responsibility of the end user.

Calibrated by Approved by
5 b
/'/an-ﬂ-!‘m N/thpn nJ \ i
Mrs. Nanthiya Ngampring Mrs. Arunee Bamrungtham
Metrology Technician Cal-Lab Manager
Certificate No. : LF24-0278 Model : 51 Serial No. : 5910857 Page 1 of 3

Form 421 Rev.07 Date : 05-Jun-2024

tanan s luandieer



CERTIFICATE

This 1s to certify, that
.. d0mcehai Pohthongkham.......
has participated the course
... Basic GC and Sampler training
Date: ... 24 =27 May..2004....
Location: ..., Middelburg.............

Instructor: ... W.J.Buys

sgnature mstructor et A" A

Varian Analytical Instruments
4 Varian Chrompack Intermational BY
p Herculeswey 8
> < P.O. Box BO33
4 h 4330 EA Middelburg
Ihe Metherlands

Tel: +31 118 671000
VAR AN Fax: +31 118 633118
warw varianinec.com

1ansN 3 ldauan



TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN)  Jlac-NiRA
GORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVIGES f}";ﬂ;x\:‘b
§34/4 PATTANAKARN ROAD SOI 1B, SUANLUANG, SUANLUANG BANGKOK 10250 RO~ M.

TEL.D-2717-3000-29 FAX 0-2719-9484 CALERATION (008

Cert.No.: 24CH725

Certificate of Calibration Page.  1o0f3
Equipmant : pH Meter
Manufacturer : Heribxa
Medel : LAQUA-PH210
Sarlal No. : HADOEQO41
ID No. : UAE EFM.068/2564(EFR. pi4.02/84)

Conditlon As-Received:
Received Date :
Calibration Date :
Reference :

Submitied by :

Amblent Temperaturs :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

{ ) Unnopphol Harachal
{ ) Ponpan Paipim
() Saithip Meangmai

Issue Date :

Used tam

18 June 2024

12 June 2024
2406-0570WSC-3

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

{25 * 2.5} °C

(80 * 16) %

In - house method .

- CP-CHS5 by direct measurement with DC voltags
standard and direct measurement with

certifizd reference material (CRM)

- CP-CHA by comparisen with temperature standard

Warakorn Lerngagtrakul

Sy

Approvad Signatory

20 June 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not ba raprodused ather thar in full, sxcept wilh ke priar written
Appraval of the head of Corporate Services 3 Equipment Cakibration and Tesling Services.




Cert.No.: 24CH725
Page.: 2of3
Condition of this calibration rasult
1. Reference Standard Instrument
Instrument Serial No. 1D No. Cerf. No. Due Date
1) Document Process Calibrator 54030049 130RCT16 23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4382054  110RCO44 231908 26 July 2024

- This Certification is traceable to S| Throught Technology Fromotion Association (Thailand - Japan)

2. Certified Reference Materials : The measurement results ara traceable to 81 through CPA chem Lid.,

ANS-ASG National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.002 CPA chem 70451 25 Apr 2026
pH 6.988 CPA chem 970852 25 Apr 2025
pH 9997 CPA chem 97853 25 Apr 2025

3. This certificata is valid only fo the item calibrated on date and place of calibration.

Calibration Results
Function : mV Measurement
Performing standard curve by Document Process Callbrator at pH {4,7){7,10)

Neminal Standard Uncertainty of Coverage
. Actual Reading
Unit Under Value Voltage Measurement factaor
Calibration Input
{ +mV } (.1
pH mv mv pH
pH Meter 4.00 177.48 177.4 4.0 0.058 2.00
S/N.: HAGEDO41 7.00 0.00 0.1 7.00 0.058 2.00
7.00 0.00 0.1 7.00 0,068 2.00
10.00 -177.48 -177.2 10.01 0.058 2.00




Cori.No.: 24CH725
Page.: Iof3
Cailibration Results
Funetion : 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
Calibratlon Buifer Sclution Reading Reading |pH Measurement factor
{mV) (&} k
pH Elactrode 4,008 4.01 1776 0.0085 2.05
S/N.: Q9AAQ001 6,986 7.00 2.5 0012 2.05
6.986 7.00 31 0.011 2.00
0.997 10.01 -170.8 0.0092 2.00
Function : Temperature Measurement
{*)} Without adjustment
This equipment was connected with Temperature Probe;
- Model : 9652-10D
- Serial No. : C8AADOD
Dimension of probe
- Length : 103 mm.
- Diamater : 16 mm.
- Immersion Depth : 80 mim.
Calibration Standard uuc Ervor Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (°C}) {°C) (°C) (£°C) k
25.0 25.004 25.0 -0,004 0.13 200
0.0 30,002 300 -0.002 0.13 200
35.0 35.002 350 -0.002 0.13 200
Remark - UUC™ = Unit Under Calibration

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

factor &, providing a level of confidence of approximatsly 95 %.

-000-




&,
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) &
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES % /'_L“,ff—_:\‘\ ";:
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 Pl NSC-TISI-TIS1T025
TEL. 0-2717-3000-29 FAX. 0-2719-9484 CALIBRATION 0008

Cert. No.: 24TM587

Certificate of Calibration -
Equipment : BOD Incubator
Manufacturer : ARCO
Model : UR-1320
Serial No. : -
ID No. : UAE.WAO.018/2551
Submitted by : United Analyst and Engineering Consultant Co. Ltd.

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

Location : Lab Floor 2

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

Ambient Temperature : (26 +£10)°C

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

Approved by : é)M

Approved Signatory

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

Issue Date : 5 April 2024

The Uncertainties are for a confidence probability of approximately 95%

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

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

a5 luauay
A 006506



Equipment : BOD Incubator
Condition As-Received : Used |tem
Reference : 2404-00040C-1

Procedure Used :-

Cert. No.: 24TM587
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.

Cert. No.

1 ) Data Acquisition MY57013711

23LM115

Traceable Due Date
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 :-
Function of UUC* :

Temperature Source

( *) Without Adjustment

Fresh air setting : Not Available Environment during calibration
| Beginning Finished
Temp. ( °C) 27 26
REL.Humid. { % ) 48 49
52 . AC Supply ( Volt ) 221 220
: :
g (ref) G Ref. Std.
7 ?HJZ Position : D No.:
S 8 1 18-18RTD-01
i 7 2 18-18RTD-02
J Wiz g m}L cfb / 3  18-18RTD-03
— == 4 |1e-18RTD.04
W 5 18-18RTD-05
i 6 23-18RTD-06
T 18-18RTD-07
Probe Installation Details : Dimension of Chamber : 8 22-18RTD-08
g 10  em D= 062 m 9 (ref.) 18-18RTD-09
b= 10 cm W= 1.2 m
c= 10 cm H= 12 m
Capacity = 0.89 m?

4
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Equipment : BOD Incubator Cert. No.: 24TM587

Condition As-Received : Used Item Page: 3of 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) (°¢) k
20.0 20.0 20.0 0.45 0.55 1.3 2
Calibration Measured Temperature { °C ) Uncectality
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 | 19.738 | 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 %.

-00o-
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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
Stack
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 -
USA. 0807047
2 |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
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. COF-045-67 4 Nov 24 3 Nov 25 -
Calibrator Particulate Matter < 10 pm (PM,,) 3540
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 24pP1250 10 Apr 24 9 Apr 25 -
Particulate Matter < 10 pm (PM,,) - (Thailand-Japan)
3 [Mass Flow Meter Ethyl Alcohol Alicat Scientific, Inc. MB-55CCM-D/5M Miracle International 1.202408224-0003 27 Aug 24 26 Aug 25 -
202984 Technology Co.,Ltd.
4 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24P1369 22 Apr 24 21 Apr 25 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
Ethyl Alcohol
5 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24H752 10 Apr 24 9 Apr 25 -
Particulate Matter < 10 pm (PM,,) (Thailand-Japan)
Ethyl Alcohol
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 17102024 17 Oct 24 16 Oct 25 -
1201778110
7 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 04102024 4 Oct 24 3 Oct 25 -
1200636462
8 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 20092024 20 Sep 24 19 Sep 25 -
1200636463
9 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
10 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 04092024 4 Sep 24 3 Sep 25 -
1201778113
11 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 19062024 19 Jun 24 18 Jun 25 -
1201778116
12 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 04092024 4 Sep 24 3 Sep 25 -
1182920012
13 [Standard Gases (Mixture) Sulphur Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG




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
14 |Sound Level Calibrator Calibrate Sound Level Meter 01dB CAL31 Innovative Instrument 24-ACT-087 25 Jun 24 24 Jun 25 -
(Acoustic Calibrator) 84065 Co.,Ltd.
15 |Sound Level Meter Laeq 24 hrsr Laeq 1 b Lamase Lasor Lagn Larson Davis LxT2 Innovative Instrument 24-SLM-235 10 Jul 24 9 Jul 25 -
0005346 Co. Ltd.
16 |Sound Level Meter Laeq 24 hrs' Laeq 1 hr Lamaxe Lasor Ladn Larson Davis LxT2 Innovative Instrument 24-SLM-237 10 Jul 24 9 Jul 25 -
0005393 Co.,Ltd.
17 |Sound Level Meter Laeq 24 hrsr Laeq 1 hr Lamase Lasor Lagn Larson Davis LxT2 Innovative Instrument 24-SLM-214 2Jul 24 1Jul 25 -
0005398 Co.Ltd.
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 Ecosence pH100A Technology Promotion Association 24CH1422 14 Nov 24 13 Nov 25 -
24H005160JEN (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 |Primary Flow Calibrator Calibrate personal pump TSlInc 4146 Innovative Instrument 24-AFM-156 19 Aug 24 18 Aug 25 -
41462327002 Co., Ltd.
2 |Aneroid Barometer Total Dust Barigo, Germany - Technology Promotion Association 24P1370 22 Apr 24 21 Apr 25 -
Respirable Dust (Thailand-Japan)
Ethyl Alcohol
TVOCs
3 |Digital Thermo - Hygrometer Total Dust Digicon TH-02 Technology Promotion Association 24H1486 15 Jul 24 14 Jul 25 -
Respirable Dust 435031147 (Thailand-Japan)
Ethyl Alcohol
TVOCs
4 |Gas Detector TVOCs RAE Systems, Inc. MiniRAE 3000 Executive Trading Limited RA 168/24 15 Jul 24 14 Jul 25 -
592-908144
5 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV35 Innovative Instrument 25-ACT-040 17 Mar 25 16 Mar 26 -
(Acoustic Calibrator) 44792 Co.,Ltd.
6 |Sound Level Meter Laeq s hrs Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL25113 28 Jan 25 27 Jan 26 -
00408980
7 |Sound Level Meter Laeq 8 hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL25034 13 Jan 25 12 Jan 26 -
01010786
8 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 24-NDM-105 25 Apr 24 24 Apr 25 -
117689 Co. L td.
9 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 24-NDM-127 17 May 24 16 May 25 -
117690 Co.,Ltd.
10 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 25-NDM-037 19 Feb 25 18 Feb 26 -
117721 Co.,Ltd.
11 |Light Meter Lux Extech Instrument, 407026 Innovative Instrument 24-LXM-197 1 Aug 24 31 Jul 25 -
Taiwan A 062336 Co., Ltd.




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

E-mail: salesi@envi-ees.com

Certificate No.: E24-080074
Page.: 1 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., Ltd.

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

Console meter

Apex Instrument

XC-572-V

0807047

UAE.ANY 212/2551
Temperature  (25+2)°C
Humidity (50+15) % RH
26/08/2024

26/08/2024

Calibration Method or Calibration Procedure Used

US EPA Method ( United State Environmental Protection Agency )

This certificate is traceable to national standard. which realize the units of measurement according to the International System of Units (15)

Result of Calibration

This certificate may not be reproduced other than in full except with prior Written approval of the Techmical Manager. Envi Equipment

Service Company Limited,

These reported uncertainties of measurement are expanded by a coverage factor of k=2, providing a 95% confidence level

Calibrated by  : Mr. Sanya Sangnil Approved by

(Mr. Mana Fuekhu

Technical Mangtlzr

wnanslumuny



Meter Console Information

Certificate No. : E24-080074
:2.0f6

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

Calibration Conditions

Page

Factors/Conversions -

Congole Model | 4o oy Date | Time | 26/082024 | °1:10 Std Temp | 293 K
Number PM

Console Serial 0807047 Calibration SER24-060032 Std Press 760 mm Hg
Number Reference No.

DGM Model | cooepy BRroutee 75591 | mmHg | | K 0.386

Number Pressure )

EN A S 00003580 Calibration 1.001 Console Leak Check | PASS
Number _M_@t_.?r Gamma

Run Time Metering Console Calibration Meter
(?lfl'?:e Volume | Volume 2::": 2::‘: Volume Volume (;::EI: 2::::
Elapsed DH Initial Final Initial Final Initial Final Initial Final
Q) (Prm) (Vini) (Viur) (tmi) (tms) (Vwi) (Vwi) (twi) (twr)
min mm H:0 m’ m? & m? m? % o
11.88 13.0 1160.277 | 1160.417 24 249.83548 | 249.97320 25 25
11.87 13.0 1160.417 | 1160.557 23 249.97320 | 250.11036 25 25
8.47 26.0 1160.565 | 1160.705 23 I _25-Ii._;17‘)4 250.25472 25 25
8.43 I'.f:_.(_l 160,705 | 1160.845 23 250.25472 | 250.39116 25 25
13.70 40.0 1160.856 | 1161.136 24 250.39676 Ziﬂl.h_‘-"ﬂﬁ-l 25 _ 25
13.63 40.0 1161.136 | 1161.416 24 250.67384 | 250.94928 -25 ‘ 25
10.27 70.0 1161.428 | 1161.708 25 250.95446 15I.23(H; 25 _; 25
10.23 70.0 1161.708 I.I 61.988 26 251.23044 | 251.50574 25 ! 25
8.98 90.0 1162.001 | 1162.281 26 251.51066 | 251.78586 24 24
8.95 90.0 1162.281 | 1162.561 27 2151.78586 | 252.06032 24 24




Certificate No. : E24-080074
Page :3ofé6

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 | ooy | | Date | Time | 26/0872024 | ®1% | | seaTemp | 203 K
Number o PM

Console Serial Calibration R : :

Nabher 0807047 i SER24-080032 Std Press 760 mm Hg
DGM Model SK25EX Barometric 755.91 mmHg Ki 0.386

Number Pressure .

DGMSerisl. | gogq3ssp | | LANDration 1.001 Console Leak Check | PASS
Number ~ | | 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) | (Quga) | (VW) | (QWisaa) (Y) (AY) (Qusidycorr)) (AHg) (&AHa)
m? m’/min m? m’/min m’*/min mm H,O
0.137 0.012 0.135 0.011 0.981 0.005 0.011 44.831 h -0.558 |
0.137 0.012 0.134 0.011 0.977 0.001 0.011 45.071 -0.318
0.137 0.016 0.134 0.016 0.974 | ~|_|.(l"3 0.016 46.259 0.870
0.137 0.016 0.133 0.016 0.971 | -0.005 0.016 . 46.125 | 0.736
0275 | 0020 | 0271 | 0.020 | 0985 | 0.008 0.020 | 45532 |  0.143
0.275 ll.(.l_'..’l]' i (0.269 0.020 0.979 | hLo02 0.020 _4.'."-?-.(123 ‘I 0.240
0.276 0.027 0.270 S 0.026 0.978 Il (001 0.026 45.368 . _{ -0.021
0.276 0.027 ILZEI‘J. 0.026 0.976 [| -0.001 0.026 ] 45.297 | -0.092
0277 | 0.031 | 0270 | 0030 | 0973 | -0.003 0.030 | 44935 |  -0.454
0.277 0.031 0.269 U.[Iﬁ-li' ] ll."J'il_ Il -0.006 0.030 _l 44.843 [ -0.546
0977 | Y Average l 45.389 f Af‘:;‘: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.
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Meter Console Information |

Calibration Conditions

Certificate No. : E24-080074
:4 of 6

Page

Factors/Conversions :

Console Model | v sy v | | Date | Time | 26/0872024 Std Temp | 293
| Number | | _

Cowsols Seriul 0807047 | Calikration | SER24-080032 Std Press 760

Number | | Reference No. |

1 1 = I

DGM Model | oopy CABMISIIE. | e Ki 0.386

Number | Pressure ,

AN oeN | pomeang | | TNV 1.001 Console Leak Check

Numbtg[*_ . o | Meter Gamma |

Calibration Date: 26-8-2024
1000
0.990 |
2
E 0.980
g
5
o
z
= 0.970
|
|
| 0.960 |
L 0.950

Meter Gamma vs Flowrate

0.972

' 0.000 0.005

Console Senal: (807047

Flowrate Standardized & Corrected (m*/min)

Calibration Reference No:

0.015 0.020 0.025

—+—Gamma Y
= Max Allow Y
Min Allow Y

0.035

SER24-080032




Meter Console Information |

Calibration Conditions

Certificate No.
Page

Factors/Conversions I

- E24-080074
:50l6

Console Model | . ., y Time | 26/0872024 | °51% | ISidTemp | 203 | K
Number PM
e - - = — =
Console Serial 0807047 Calibration SER24-060032 Std Press 760 ——
Number Reference No.
DR Mo, SK25EX SAvOIRETe 75591 | mmHg | | K 0.386
Number Pressure -
DGM Serml | gnagasey | | ERUBbon 1.001 Console Leak Check | PASS
Number i Meter Gamma | iy
Calibration Date 26-8-2024 Calibration Reference No: SER24-080032
Meter Pressure vs Flowrate .
0.040 | ,
|'
0.035 |
0.030 |
“ |
TE |
N 0.025 |
-
e |
S5 0020 |
vi [
W 3
5 E I
;- 3 0.015 |
2 |
= |
0.010 |
|
0.005 |
0.000 — — |
0.000 20.000 40.000 60.000 80.000 100.000
DGM Orifice AH (mm H20)
Console Serial: 0807047 Console Model: XC-572-V




Certificate No. : E24-080074
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THERMOCOUPLES SYSTEM CALIBRATION

Calibration Conditions

Sampling System Equipment Information

Console Model Number XC-572-V 26/08/2024 | 03:10 PM
Console Serial Number [ 0807047 Calibration Reference No. SER24-080032

DGM Model Number SK25EX Reference Thermometer DIGICON

DGM Serial Number 00003080 Serial Number 183169105

Meter Box Model Number JENCO ?_ﬁrS_I_(F —I
Meter Box Serial Number J_C _IQ??S ‘ f

Console Thermocouple Simulator
Channel and Meter Box Channel Temperature Reading ( °C )

test point [18.0 | 250 | 380 | 93.0 | 149.0 | 260.0 | 371.0 | 482.0 | 593.0 | 816.0 | 1038.0
Stack I -17.0 25.0 ;3.0 92.0 147.0 | 256.0 | 368.0 | 485.0 | 590.0 | 814.0 | 1036.0
Aux -17.0 | 25.0 38.0 92.0 | 147.0
Probe -17.0 | 25.0 .%.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 170 | 250 | 380 T

Tolerance Range
Stack + 1.50% Absolute Meter = 3.0°C

Probe 3.0°C Exit + 2.0°C
Filter

H

3.0°C
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USITED ANaLYET AMD EMNGINEEZRING
CONSULTANT 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: uae@uaeconsultant.com

Test Date

MULTI-POINT GAS TEST REPORT

: Oct 17,2024

Equipment :

Gas Analyzer (NO2)

Model :

Manufacturer :

Thermo Scientific

Serial Number :

42i

1201778110

Sulphur Dioxide (SO2)
Nitric Oxide (NO)
Methane (CHs)

Carbon Monoxide (CO)
Cylinder No. :

Expiration Date :

Standard Gas Concentration

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(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% 200.0 200.9 0.90 0.45 0.45
Level 4 60.00% 300.0 300.5 0.50 0.17 0.17
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 |
450
—_ 400 460-0
£2
2 350
& 300 3005
& 250
a A0
‘ﬂ-) 200 [Aviviey
5 150 -
g ﬂrm‘,;
< 100 1TUU. O
50 -
0 +0.0-
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—<— Analyzer Display ‘
)
p 7 / 7/ - kf
( e Gglgﬁlate by - / Approve by /(
= / ’ { 4 ! 4 i ';‘l /[ ‘\,,
/7 )7 {j A . L, 7 ‘/Lf '\/ffa’m v
17 10f"’“ 7 2567 17 / Oct 2024
Page 1 of 1 1eNAIUAIUAN




F |/ A\ i United Analyst and Engineering Consultant Co., Ltd.
S

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

MULTI-POINT GAS TEST REPORT

Test Date : Oct 4,2024

Equipment : Gas Analyzer (NO2) Model : 42i

Manufacturer : Thermo Scientific Serial Number : 1200636462

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% 100.0 100.5 0.50 0.50 0.50
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 (%) 0.23

:Acceptable Limit + 5%

Multi-Point Gas Test Chart I
450

400
350
300
250
200
150
100
50
0

N
D
D
o

J48)
D)\
P\
©w

N
4\

.__,
D\
|
[6)]

Analyzer Display(ppb)

P
D\

0 50 100 150 200 250 300 350 400 450
Reference value (ppb)

—— Analyzer Display ‘

7 / /) 7
(_calculate by - |/ #pprove by

(G . 1ptlom O
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F |/ A\ i United Analyst and Engineering Consultant Co., Ltd.
S

3 Soi Udomsuk 41, Sukhumvit Road. Bangchak, Phrakhanong. Bangkok 10260
e Tel. 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 : 1200636463

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(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% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 200.5 0.50 0.25 0.25
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 (%) 0.25

:Acceptable Limit + 5%

Multi-Point Gas Test Chart |
450

400
350
300
250
200
150
100
50
0

w,
D\
B\
[{»)

A\

B
D\
3\
~

Analyzer Display(ppb)

P
@\

0 50 100 150 200 250 300 350 400 450
Reference value (ppb)

—<— Analyzer Display ‘

/

/7 / / ) 7 ) ,
(_7rCalculate by ( /.~ ~7Kpprove by /X

.................................... yin A T T T T T T E LT e
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= Airgas Specialty Gases
AI as Airgas USA LLC
b 6141 Easton Road
an Air Liquide company Plumsteadville, PA 18040
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer: AIR LIQUIDE (THAILAND)

LFD+- e
Part Number: EO5NI9T1E15A0014 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,CO2,NO,NOX,S0O2, BALN Certification Date:  Jul 06, 2023

Expiration Date: Jul 06, 2031

Certification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Callbration Standards (May 2012)" document EPA
B00/R-12/531, using the assay procedures fistcd. Analytical Methodelogy does not require correction for analytical interference. This cylinder has a total analytical
unceriainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
mole/mole basis unless otherwise noted. The results relate only to the items tested, The report shall not be reproduced except in full without appraval of the laboratery. Do
Mot Use This Cylinder below 100 psig, i.e. 0.7 megapascails.

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 06/27/2023, 07/06/2023
NITRIC OXIDE 100.0 PPM 100.2 PPM G1 +/- 0.9% NIST Traceable 06/27/2023, 07/06/2023
SULFUR DIOXIDE 100.0 PPM 100.0 PPM G1 +/- 1.4% NIST Traceable 06/27/2023, Q7/06/2023
CARBON MONOXIDE 200.0 PPM 193.2 PPM G1 +/- 0.3% NIST Traceable D6/26/2023
CARBON DIOXIDE 8.000 % 7.982 % G1 +/- 1,2% NIST Traceable 06/27/2023

NITROGEN Balance

CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
GMIS 104202308 CCTa4364 9B.36 PPM NITRIC OXIDE/NITROGEN +-0.4% Jan 04, 2031
PRM c2218101 APE1514048 100.19 PPM NITRIC OXIDE/NITROGEN +/- 0.3% Feb 28, 2025
GMIS 2023042525 CC754381 9B.52 PPM NITRIC OXIDE/NITROGEN +-0.4% Apr 25, 2031
PRM 12409 D913660 15.01 PPM NITROGEN DIOXIDE/AIR +/-1.5% Feb 17, 2023
GMIS 153400202002 EBQ130037 9.693 PPM NITROGEN DIOXIDE/NITROGEN +-1.6% Sep 29, 2025
NTRM 160102-22 KALDO3B20 97 .69 PPM SULFUR DIOXIDE/NITROGEN +- 0.8% Nov 01, 2027
co 230801 CCT45802 249 47 PPM CARBON MONOXIDE/NITROGEN +-0.3% Dec 09, 2028
NTRM 130606-02 CC411730 13.355 % 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 not part of 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 AUP2010245 NO FTIR Jun 29, 2023
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Jun 15, 2023
Nicolet iS50 FTIR AUP2010245 502 FTIR Jun 08, 2023

o DA

Approved furuR;Iéase Page 1 of 1
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[ ( |z’ AN i United Analyst and Engineering Consultant Co., Ltd.
o

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

MULTI-POINT GAS TEST REPORT

Test Date : Sep 4,2024

Equipment : Gas Analyzer (SO2) Model : 43i

Manufacturer : Thermo SCIENTIFIC Serial Number : 1201778113

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 06,2026

Multi-point gas test data

Reference Value (ppb) Analyz(z:)bD)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.3 0.30 0.30 0.30
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 (%) 0.20

:Acceptable Limit + 5%

Multi-Point Gas Test Chart |
450

400
350
300
250
200
150
100
50
0

1)
D\
P\
~ \\

N
D\
D\
©

H
D\
D\
w

Analyzer Display(ppb)

P
D\

0 50 100 150 200 250 300 350 400 450
Reference value (ppb)

—<— Analyzer Display ‘

,‘I
” /]

C e (@I/cﬁlate bg“ /) /Approve by
/ }//ZL //Zm . ",-’// (//f ‘\/ é;“{ﬁ')” v

Page 1 of 1 1eNAIUAIUAN



ﬂ
Klr"—\;

UMITED ANALYET AND ENGIREZRING
CONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.

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

Test Date : June 19,2024

MULTI-POINT GAS TEST REPORT

Equipment : Gas Analyzer (S02)

Model :

Manufacturer : Thermo SCIENTIFIC

Serial Number :

43i

1201778116

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 06,2026

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 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.5 0.50 0.50 0.50
Level 3 40.00% 200.0 201.3 1.30 0.65 0.65
Level 4 60.00% 300.0 301.7 1.70 0.56 0.56
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.34
:Acceptable Limit + 5%
Multi-Point Gas Test Chart I
450
—_ 400 4000
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g 350
& 300 3017
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a o Tat] /;
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UMITED ANALYET AND ENGIREZRING
CONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road. Bangchak, Phrakhanong. Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

Test Date

MULTI-POINT GAS TEST REPORT

: Sep 4,2024

Equipment :

Gas Analyzer (S02)

Model :

Manufacturer : Thermo

SCIENTIFIC Serial Number :

43i

1182920012

Sulphur Dioxide (SO2)

Standard Gas Concentration

Dilutor Detail

Nitric Oxide (NO)

Methane (CHs)

Carbon Monoxide (CO)

Cylinder No. :

Expiration Date :

42.89 PPM Manufacturer :
46.77 PPM Model :

- PPM Serial Number :
965.9

EB01159156

Nov 06,2026

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 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.4 0.40 0.40 0.40
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.8 0.80 0.27 0.27
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.20
:Acceptable Limit + 5%
Multi-Point Gas Test Chart I
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INNOVATIVE INSTRUMENT CALIBRATION LAB Wi,
SN 7,
INNOVATIVE INSTRUMENT COL LTD, HEAD OFFICE :‘&’1
P e | IRk

T A9 MOO 13, 500 SUNTINAKORN 1 TAMBON BANG KAEQ. =
ANSI Natioral Accregitation Soarg

AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10530 THAILANEG E_ whiin Butunfol Sunwysns £1hn %ﬁ:\:‘: ACCREDITED
TEL. 16630-21 16-5860-1 FAX: 16610-2116-7 140 S ""f’hf..l.n't"w r.A_LI;aanrmru u.anm;iom
AC-294)
Pagelof3.
Certificate of Calibration
Customer
Name : UNITED ANALYST AND ENGINEERING Certificate No : 24-ACT-087
CONSULTANT CO.LTD. Request No : Req-2024-1365
Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Prakanong, Bangkok 10260

Unit Under Calibration Details

Measurement item . Acoustic Calibrator Class : |
Manufacturer -01dB Range : 94 dB/ 1000 Hz
Model : CAL31 Instrument Status : Used
Serial Number : 84065

1D : UAE.EFM.167/2561

Calibration Environment and Details

Temperature (23 HEE)
Humidity : (5020 %RH)
Barometric Pressure : (1013 =10.0 hPa)
Received Date : 200 June 2024
Calibration Date : 25 June 2024

Location of Calibration : LAB 1 Acoustic

Calibration Procedure  : 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 EE! 12 June 2025
THD Multimeter 2015 1047765 NIMT 16 January 2025
Traceability : This certificate providoes traceability of measurement to recognized national standard, and to the

realization of the international System of Units (S1).

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

confidence approximately 95 %a.

Calibrated By : wé. Approved By : ATH
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 25 June 2024

[ |
The results related only to the item calibrated. The cenificate shall net be reproduced except i full, without written approval of the Iilmlﬂaﬂshﬂquﬂu

FM-708-ACT-02 Rev.03 Issue date 5/6/24
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Certificate No : 24-ACT-087
Request No : Req-2024-1365
Sound pressure level Calibration Results : Without Adjustment
Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Deviated value Measured Deviated value (£ dB) Class 1 (£ dB) i
94 dB / 1000 Hz 93.78 -0.22 z - 0.13 0.25 Pass
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
{Hz) Measured (Hz)| Deviated Measured (Hz) | Deviated (£ %) Class 1 ( £ %) g
94 dB / 1000 Hz 1000.00 0.00 m = 0.01 0.70 Pass
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjustment Adjustment Unecertainty | Acceptance limit
{Hz) Measured (%) Measured (%) (£ %) Class 1 ( £ %) i
94 dB/ 1000 Hz 0.14 - (.40 2.5 Pass
Note :
Maximum-permitted
Function
Uncertainty of measurement
Sound pressure level 0.15 dB
Frequency 0.20%
Total distortion+noise 0.50%

- Acceptance himit was IEC60942:2017 Class 1
= The calibration results exclude the calibrator pressure correction

= The calibration results exclude the microphone volume correction

1
The results related only to the nem calibrated. The cenificate shall not be reproduced except in full, without written approval of the Itumﬂansluﬂququ

FM-T08-ACT-02 Rev.03 Issue date 5/6/24
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Decision Rule for Statements of Conformity

Certificate No

Request No

: 24-ACT-087

: Req-2024-1365

The standard decision rule emploved for the statements of conformity to each calibration result will be applied using ILAC-GE:09/2019: Guidelines on the Reporting

of Compliance with Specification as following Fig. and statements
Pass
1
Pass
el
Fail

Fail

The measurement result plus the expanded uncertainty with a 95% coverage probahility were within the limit

The measurement result plus the expanded uncertainty with a 95% coverage probability were outside the limit

y

Measured value

95% expanded uncertainty {

.Pass

l Fail

Fail

Pass’

End of Calibration

= The measurement result was within the limit, However, a portion of the expanded uncertainty of measarement at 5% exceeds the limit

The measurement result was out of the limit. However. a pontion of the expanded uncertainty of measurement at 95% is within the limit

Upper limit

Nominal

Lower limit

1
The results related anly to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the rmmﬂﬂ.’.lﬁluﬂ'JUﬂu
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Customer
MName

Address

10260

Unit Under Calibration Details

Measurement iten :
Manufacturer
Model

Serial Number

1D

Resolution

¢ Sound Level Meter
. Larson Davis

s LT

: D005346

: UAE.EFM.043/2563

0.1 dB

Calibration Environment and Details

Temperature
Humidity
Barometric Pressure
Received Date
Calibrated Date

Calibration Procedure

Location of Calibration

Reference Standard

i Tt e R

: 30 %RH %20 %RH
: 1013 hPa £ 10 kPa
;1 July 2024

: 10 July 2024

. Lab Acoustic

Certificate of Calibration

: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.

¢+ 81 So1 Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok

Microphone Class :
Microphone Model :
Microphone S/N :
Preamplifier Model :
Preamplifier S/N :

Instrument Status :

Certificate No : 24-5L.M-235

Request No 1 Req-2024-1454

2

375802
11798
PRMLxT2B
056138

Used

¢ In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics = Sound level meters - Pari 3: Periodic tests

Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 20 August 2024 GRAS
Multifrequency Calibrator Quiest Quest-cal EFA000234 26 July 2024 TSI
Audio Generator Svantek Svan40] 131 8 October 2024 WK Electric

Note

The reporied uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 95 %.

Calibrated By :

wé

Mr. Noppadon Luangart

Service Calibration Engineer

Approved By :

M TN

Mr. Pacit Mathavom

Calibration Engineer Supervisor

Issue Date :

10 July 2024

1
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Certificate No 24-SLM-235
Request No Req-2024-1454
1. Indication at the calibration check frequency
ULUC Setting Nominal Before Adjust After Adjust Acceptance
UNCERTAINTY
FAST/A/37-139 Level vuc ERR uuc ERR Limit Result
Calibrator Setting (dB) (dB) (dB) (dB) (dB) {+dB) (+dB)
1000 Hz 114 dB 113.76 115.3 1.54 113.8 +0.04 0.20 0.30 Pass

Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN, 58079

2. Self-generated noise, Microphone installed

UUC Setting
Measured UNCERTAINTY
FAST /37-139
UUC Weighting (dB) ( +dB)
A il4 0.10

3. Self-generated noise, Microphone replaced by the electrical input signal device

UUC Setting

Measured UNCERTAINTY
FAST/37-139
UL'C Weighting (dB) (+dB)
A 2l .10
C 30.5 0.10
Z 350 0.10
4. Acoustic signal test of frequency weightings {Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
Result
FAST/37-139 A C Z
(+dB) (+dB)
STD Setting (dB) (dB) (dB)

125 Hz 0.0 0.1 0.1 (.60 1.5 Pass
1000 Hz 0.0 0.0 0.0 (.60 1.0 Pass
4000 Hz 1.1 L1 1.1 (1.60 3.0 Pass
8000 Hz 2.6 25 2.6 0.70 5.0 Pass]

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of |laﬂa1§hﬂquﬂu

FM-TO8-5LM-01 Rev.04 Issuc date 5/6/24
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5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz
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AC-2961
Page : 3/7.
24-SLM-235

Certificate No

Request No

Req-2024-1454

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST /37-139 Weighting Respone curve Limit Result
STD Setting A (dB) C (dB) Z (dB) ( + dB) (+dB)
63 Hz -0.] 0.0 0.1 2.0 Pass
125 Hz -0.1 0.0 0.0 I5 Pass
250 Hz 0.1 0.0 0.0 1.5 Pass
500 Hz 0.0 0.1 0.0 1.5 Pass
1000 Hz 0.0 0.0 0.0 0.20 1.0 Pass
2000 Hz 0.0 0.l 0.0 20 Pass
4000 Hz 0.0 0.1 0.0 3.0 Puss
8000 Hz -0.1 -0.1 0.0 5.0 Pass
16000 Hz 0.1 -0.1 -0.1 +5, -INF. Pass
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceplance
UNCERTAINTY
FAST /37-139 REF vuc ERR Limit Result
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 114.0 0.0 0.20 Pass
C 114.00 114.0 0.0 0.20 0.20 Pass
Z 114.00 114.0 0.0 0.20 Pass
UUC Setting STD Measured Acceplance
UNCERTAINTY
37-139/ A REF uvuc 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 0.20 0.10 Passl
Leg 1 14.00 114.0 0.0 0,10 Passl

1
Thee results related only 1o the item calibrated. The cenificate shall not be reproduced except in full. without written approval of |@ﬂﬁﬂ§1ﬂﬂquﬂu

FM-TOE-SLM-01 Rov.(M lssue date 5624
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Certificate No : 24-5LM-235
Request No :  Req-2024-1454
7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 uuc Limit Result

STD Setting (dB) (+dB) (£ dB)
Initial 114.0
Final 114.0

Deviated 0.0 0.10 0.30 Pass
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST/A/37-139 REF uuc ERR Limit Result
STD dB (dB) (dB) (dB) (+dB) {+dB)

139.00 139 139.0 0.0 1.1 Pass
134.00 134 134.0 0.0 1.1 Pass
129.00 129 129.0 0.0 1.1 Pass
124.00 124 124.0 0.0 L Pass
119.00 19 119.0 0.0 1.1 Pass
114.00 114 114.0 0.0 11 Pass
109.00 109 1040 0.0 1.1 Pass
104.00 104 104.0 0.0 1.1 Pass
9800 99 99.0 00 1.1 PPass
§4.00 94 94.0 0.0 11 Pass
£9.00 B9 89.0 0.0 1.1 Pass
£4.00 &4 #4.0 0.0 0,30 1.1 Pass
79.00 79 79.0 0.0 1.1 Pass
74.00 T4 74.0 0.0 1.1 Pass
69.00 69 6.0 0.0 1.1 Pass
64,00 4 64.0 0.0 1.1 Pass
59.00 59 59.0 0.0 L1 Pass
54.00 54 54.0 0.0 1.1 Pass
49.00 449 49.1 0l 1.1 Pass
44.00 H 442 02 Ll Pass
43,00 43 43.3 0.3 | *ass
42.00 42 42.3 0.3 1.1 Pass
41.00 41 41.4 0.4 kil Pass

1
T'he results related only to the item calibrated. The centificare shall not be reproduced except in full. withou written approval i-l|kﬂﬂﬁ4§h‘ﬂqwﬂu

FM-T08-5LM-01 Rev.04 Issue date 5/6:24
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Certificate No ¢ 24-5LM-235
Request No @ Reqg-2024-1454
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /A REF vuc ERR Limit Result
UUC Range (dB) (dB) (dB) (+dB) {+dB)
46,40 46,5 0.1 1.1 Pass
37-139 0.30
114 114.0 0.0 .1 Pass
10. Tone burst response
LUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
Al3T-139 Tonehurst Rel vuc ERR Limit Result
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 135.0 134.9 -0.1 1.0 Pass
Fast 2 118.0 117.6 0.4 +1.0,=2.5 Pass
025 109.0 108.5 0.5 |5 =50 Pass
200 128.6 128.4 -().2 1.0 Pass
Slow 0.20
2 109.0 108.8 0.2 +1.0,-5.0 Pass
200 129.0 129.0 0.0 1.0 Pass
SEL 2 109.0 108.8 -0.2 +1.0,-2.5 Pass
0.25 100.0 99.7 0.3 +1.5, -5.0 Pass
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
LUNCERTAINTY
FAST /C/95-142 REF uuc ERR Limit Result
STD Serting (dB) (dB) (dB) (+dB) (= dB)
Complete cycle 1374 136.8 -0.60 3.0 Pass
Positive half cycle 136.4 136.2 -0.20 0.20 20 Pass
Negative half cycle 136.4 1362 -0.20 2.0 Pass

1
I'he resulis related only 1o the item calibrated. The certificate shall not be reproduced except in full, without written approval of ttﬁﬂﬂﬂﬁlﬂﬁ?ﬂﬂu
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12. Overload indication

Certificate No 24-S1L.M-235

Request No Req-2024-1454

UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit Result
STD Setting (dB) (+dB) (= dB)
Positive one-half cycle 1454
Negative one-half cycle 1453
Deviated 0.1 0.20 1.5 Pass
13. High Level Stability
LUUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 vuc Limit Result
STD Setting (dB) (+dB) (+dB)
Initial 138.0
Final 138.0
Deviated 0.0 0.10 0.30 Pass
Note :
Maximum-permitted
Function
Uncertainty of measurement
I, Indication at the calibration check frequency Not applicable
2. Self-generated noise, Microphone installed Not applicable
3. Self-generated noise, Microphone replaced by the electrical input signal device Not applicable
4. Acoustic signal test of frequency weightings at 10 Hz to 4 kHz 0.60 dB
4. Acoustic signal test of frequency weightings at >4 kHz o 10 kHz 0.70 dB
5. Electrical signal 1est of frequency weightings, Weighting network respone with relative to | kHz 0.20 dB
6. Frequency and time weightings at 1kHz .20 dB
7. Long Term Stability 0.10dB
8. Level linearity on the reference level range (.30 dB
9. Level linearity including the level range control 0.30 dB
10. Tone burst response 0.30 dB
11. Peak C Sound level 0.35 dB
12. Overload indication 0.25dB
13. High Level Stability 0.10 dB

- Acceptance limit and Maximum-permitted Uncenainy was |EC 61672-1:2013

1
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Certificate No ;  24-SLM-235
RequestNo  :  Req-2024-1454

Decision Rule for Statements of Conformity
The siandard decision rule employved for the statements of conformity o cach calibration result will be applied using 1L AC-GE:08 2019 Guidelines on the
Reporting of Compliance with Specification as following Fig. and statements
Pass = The measurement result plus the expanded unceriainty with a 95" coverage probability were within the limit.
|
Pass = The measurement resull was within the limit. However, a portion of the expanded uncertainty of measurement at 95" exceeds the limit.
1
Fail' = The measurement result was out of the limit. However. a portion of the expanded uncertainty of measurement at 95%, is within the limit

Fail = The measurement result plus the expanded uncentainty with a 95" coverage probability were owside the limit,

J. - Upper limit
Measured value Fail'
L
95% expanded uncertainty e
......................... it s o T Nominal
Lower limit
End of Certificate

1
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Certificate of Calibration
Customer
Name ¢ UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Certificate No : 24-S51L.M-237
Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No : Req-2024-1456
10260
Unit Under Calibration Details
Measurement item : : Sound Level Meter Microphone Class : 2
Manufacturer : Larson Davis Microphone Model : 375A04
Model v LaT2 Microphone S/N : 329354
Serial Number : 0005393 Preamplifier Model : PRMLxT2C
1D UAE.EFM.030/2564 Preamplifier S/N ; (073808
Resolution . Q1 dB Instrument Status @ Used
Calibration Envirenment and Details
Temperature i B . oy e
Humidity : 50 %RH £ 20 %RH
Barometric Pressure : 1013 hPa = 10 hPa
Received Date 1 July 2024
Calibrated Date ¢ 10 July 2024
Calibration Procedure ¢ In-house method CP-S5LM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Pant 3: Periodic tests
Location of Calibration : Lab Acoustic
Reference Standard
Instrument Brand Maodel SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 20 August 2024 GRAS
Multifrequency Calibrator Quiest Quest-cal EFA000234 26 July 2024 TSI
Audio Generator Svantek Svand0] 131 8 October 2024 WK Electric
Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 95 %o.
Calibrated By : ﬁ'l‘@ Approved By : MmEo
Mr. Noppadon Luangart Mr, Pacit Mathavom
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 10 July 2024

1
The resulis related only 1o the item calibrated, The cenificate shall not be reproduced except in full, without written approval uf1@ﬂﬂ%§hﬂ?ﬂﬂu

FM-T0B-SLM-01 Rev.0d [ssue date 56/24



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT COL LTD. HEAD OFFICE

[ ] HOVATIV_E

R r

T 139 MOO 13 SO SUNTINAKORN 11 TAMBON BANG KAEQ,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAN u¥in Bulundiv Buawjwues $1ke

= L _rsomc ro2s
TEL: (6OM=21160-5800-1 FAX: (6610-2116-7140 i CALIDRATION LABORATORY
AC-2961
Page: 2/7.
Certificate No :  24-SLM-237
Request No  :  Reg-2024-1456
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust After Adjust Acceptance
UNCERTAINTY
FAST/A/37-139 Level uuC ERR Lvuc ERR Limit Result
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 114 dB 113.76 114.3 0.54 113.8 +0.04 0.20 0.30 Pass
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 354, SN, 58079

2. Self-generated noise, Microphone installed
UUC Setting
FAST /37-139

Measured UNCERTAINTY

UUC Weighting (dB) (+dB)

A 28.7 0.10

3. Self-generated noise, Microphone replaced by the electrical input signal device

UUC Setting
Measured UNCERTAINTY
FAST /37-139
UUC Weighting (dB) (+dB)
A 284 0.10
| 284 0.10
£ 329 010
4, Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit Soiile
FAST / 37-139 A C Z
(+dB) (+dB)
STD Setting (dB) (dB) (dB)
125 Hz 0.0 0.1 0.1 0.60 1.5 Pass
1000 Hz 0.0 0.0 0.0 0.60 1.0 Pass
4000 Hz 0.6 0.6 0.6 0.60 3.0 Pass
8000 Hz 0.3 0.3 0.4 0.70 3.0 Pass

1
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5. Electrical signal test of frequency weightings, Weighting netwark respone with relative to 1 kHz

Certificate No

Request No

24-5LM-237

Req-2024-1456

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST/37-139 Weighting Respone curve Limit Result
STD Setting A (dB) C (dB) Z (dB) (+dB) (+dB)
63 Hz -0.1 0.0 0.0 20 Pass
125 Hz 0.1 0.0 0.0 1.5 Pk
250 Hz -0.1 0.0 0.0 15 Pais
500 Hz 0.0 0.0 0.0 1:5 Pass
1000 Hz 0.0 0.0 0.0 .20 1.0 Pass
2000 Hz 0.0 0.1 0.0 10 Py
4000 Hz 0.0 0.0 0.0 3.0 Piss
RO00 Hz 0.0 0.0 0.0 5.0 Pass
16000 Hz 0.1 0.1 0.1 +5, -INF. Pass
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /37-139 REF vuc ERR Limit Result
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 1 14.00 114.0 0.0 D.20 Pass
C 1 14.00 114.0 0.0 0.20 0.20 Pass
£ 114.00 114.0 0.0 0.20 Pass
UUC Setting STD Measured Acceptance
UNCERTAINTY
37-139/ A REF vuC ERR Limit Result
UUC Time Respone (dB) (dB) (dB) {+dB) (+dB)
Fast 114.00 114.0 0.0 010 Passl
Slow 114,00 114.0 0.0 0.20 010 Passl
Leg 114.00 114.0 0.0 0.10 Passl

1
The resulis related only 1o the item calibrated. The certificate shall not be reproduced except in full. withouwt written approval of tbﬂlﬂﬁﬂﬁ‘hﬂ?&jqu

FM-T08-SLM-01 Rev 04 1ssuc date 5/6/24



INNOVATIVE INSTRUMENT CALIBRATION L AB LT
W Y

-

\‘:ﬁ/},
——

INNOVATIVE m
I ANSI P-.r.-.:lr.'.l' Accredilation Board

wiin BuTuiiiv Suanjuus $90a ACCREDITED
" f"‘\ \\‘

INNOVATIVE INSTRUMENT (O LTD. HEAD OFFICE

T 139 MO 13, SO SUNTISAKORN 1] TAMBON BANG KAED

\
r“,l

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THATLAN

TEL: (66M0-2116-5860-1 FAX: (66)0-2116-7140 LT “'—'““““ﬁ‘“'—“f““““““
AC-296
: Fl'agc (4T
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Request No  :  Req-2024-1456
7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 vuc Limit Result

STD Setting (dB) (+dB) (+dB)
Initial 114.0
Final 114.0

Deviated 0.0 0.10 0.30 Pass
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST/A/37-139 REF vuc ERR Limit Result
STD dB (dB) (dB) (di) { +dB) (+dB)
139.00 139 135.0 0.0 1.1 Pass
134.00 134 134.0 0.0 1.1 Pass
129.00 129 129.0 0.0 1.1 Pass
124.00 124 124.0 0.0 1.1 Pass
119.00 119 119.0 0.0 11 Pass
114.00 114 114.0 0.0 1.1 Pass
109.00 109 109.0 0.0 1.1 Pass
104.00 104 104.0 0.0 I.1 Pass
99.00 99 99.0 0.0 1.1 Pass
94.00 94 94.0 0.0 L1 Pass
£9.00 29 89.0 0.0 1.1 Pass
0,30

#4.00 w4 840 0.0 1.1 Pass
79.00 79 79.0 0.0 1.1 Pass
74.00 74 4.0 0.0 1.1 Pass
69.00 69 69.0 0.0 1.1 Pass
64,00 i 64.0 0.0 L1 Pass
59.00 59 59.0 0.0 1.1 Pass
54.00 54 34.0 0.0 1.1 Pass
49.00 49 49.0 0.0 L1 Pass
44.00 44 44.1 0.1 1.1 Pass
39.00 39 394 0.4 1.1 Pass
38.00 L+ 38.5 0.5 1.1 Pass
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Certificate No 24-51L.M-237
Request No Req-2024-1456
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF vuc ERR Limit Result
UUC Range (dB) (dB) (dB) (+dB) (+dB)
43.80 43.9 0.1 1.] Pass
37-139 0.30
114 114.0 0.0 1.1 Pass
10. Tone burst response
UUC Setting S5TD Anticipated Measured Aceeptance
UNCERTAINTY
A/37-139 Toneburst Rel e ERR Limit Result
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 135.0 134.9 =0.1 1.0 Pass
Fast 2 118.0 117.9 0.1 +1.0,-2.5 Pass
0.25 109.0 108.7 -0.3 +1.5,-5.0 Pass
200 128.6 12684 -0.2 1.0 Pass
Slow 0.20
2 109.0 108.8 0.2 +1.0,-5.0 Pass
200 129.0 129.0 0.0 1.0 Pass
SEL 2 109.0 109.1 +0.1 +1.0,-2.5 Pass
0.25 100.0 999 =01 +1.5.-5.0 Pass
11. Peak C Sound level
ULC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST/C/95-142 REF vuc ERR Limit Result
STD Setting (dB) (dB) (dB) (+dB) (£ dB)
Complete cycle 137.4 136.8 -0.60 3.0 Pass
Positive half cycle 136.4 136.2 -0.20 0.20 20 Pass
Negative half cycle 136.4 136,2 -0.20 2.0 Pass

1
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12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 {0 8] o Lirmnit Result
STD Setting (dB) (+dB) (£ dB)
Positive one-half cycle 142.6
Negative one-half cycle 142.6
Deviated 0.0 0.20 1.5 Pass

13. High Level Stability

UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 uvuC Limit Result
STD Setting (dB) (+dB) (+dB)
Initial 138.0
Final 138.0
Deviated 0.0
Note :
Maximum-permitted
Function
Uncertainty of measurement

1. Indication at the calibration check [requency Not applicable
2. Self-generated noise, Microphone installed Not applicable
3, Self-generated noise, Microphone replaced by the electrical input signal device Not applicable
4. Acoustic signal test of frequency weightings at 10 Hz 10 4 kHz 0.60 dB

4. Acoustic signal test of frequency weightings at >4 kHz 1o 10 kHz 0.70 dB

5. Electrical signal test of frequency weightings, Weighting network respone with relative to | kHz 0.20 dB

6. Frequency and time weightings at 1kHz 0.20 dB

7. Long Term Stability 0.10 dB

8. Level linearity on the reference level range 0.30 dB

9, Level linearity including the level range control 0.30 dB

10, Tone burst response 0.30 dB

1 1. Peak C Sound level 0.35dB

12. Overload indication 0.25dB

13. High Level Stability 0.10 dB

- Acceptance limit and Maximum-permitted Uncentainty was 1EC 61672-1:2013

1
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Certificate No : 24-SLM-237
Request No  :  Req-2024-1456

Decision Rule for Statements of Conformity

The standard decision rule employed for the statements of conformity 1o each calibration resuli will be applied using [LAC-GE:0920019; Guidelines on the

Reporting of Compliance with Specification as following Fig. and statements

Pass = The measurement result plus the expanded uncerainty with a 959 coverage probability were within the limit

I A ’ y .
Pass = The measurement result was within the limit. However. a portion of the expanded uncertainty of measurement at 95% exceeds the limit.

1
Fail = The measurement result was out of the limit. However. a portion of the expanded uncertainty of measurement at 95% is within the limit,

Fail = The mexsurement result plus the expanded uncertainty with a 95" coverage probability were owtside the limit.

l Fail
Measured value Fail'
1
95% expanded uncertainty { e
......................... B e i
End of Certificate

Upper limit

Nominal

Lower limit

1
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ilae?myx
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES NN
534/4 PATTANAKARN ROAD SOl 18, SUANLUANG, SUANLUANG BANGKOK 10250 gl

NSC-TISI-TIS17025

TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
Certificate of Calibration CertNo.: 24CH1422
Page.: 10f 3
Equipment : pH Meter
Manufacturer : EcoSense
Model : pH100A
Serial No. : 24H005160JEN
ID No. : UAE.EFM.042/2567(EFM.pH.05/67)

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

13 November 2024
14-15 November 2024
2411-0421WSC-5

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
11/14/2025 12:00:00 AM

Warakorn Lerngagtrakul

S

Approved Signatory

20 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.

nansluemuny
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Cert.No.: 24CH1422

Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. ID No. Cert. No. Due Date
1)Document Process Calibrator 54030049 130RC116 24E2759 25 Aug 2025
2)Ref. Standard Thermometer 4982054 110RC044 241757 14 Jul 2025

- 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 Ltd.,
Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00
:The measurement results are traceable to S| through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 1034203 27 Sep 2026
pH 6.999 Hach Lenge GmbH C03145 28 Feb 2026
pH 10.010 CPA chem 1034205 27 Sep 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
(xrmV) k
pH mV mV pH
pH Meter 4.00 177.48 177 4.01 0.58 2.00
S/N.: 24H005160JEN 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

nansluemuny



Cert.No.: 24CH1422
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 4.008 4.01 173 0.0071 2.00
SIN.: 240904SIA605377 6.999 7.00 0 0.0092 2.00
6.999 7.00 0 0.0085 2.00
10.010 10.01 -173 0.0085 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : =
- Serial No. : 240904S1A605377
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) (x°C) k
15.0 15.002 15.1 0.098 0.13 2.00
30.0 30.002 30.0 -0.002 0.13 2.00
45.0 45.003 44.8 -0.203 0.13 2.00
Remark - UUC* = Unit Under Calibration

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

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

-00o0-

nansluemuny
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Certificate of Calibration
Customer
Name » UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Certificate No : 24-SLM-214
Address . 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No : Req-2024-1379
10260
Unit Under Calibration Details
Measurement item : . Sound Level Meter Microphone Class : 2
Manufacturer . Larson Davis Microphone Model : 375A04
Maodel : LxT2 Microphone S/N : 328675
Serial Number . 0005398 Preamplifier Model : PRMLxT2C
1D . UAE.EFM.035/2564 Preamplifier S/N : 073793
Resolution c 0l dB Instrument Status : Used
Calibration Environment and Details
Temperature il S s
Humidity 1 50 %RH £ 20 %RH
Barometric Pressure : 1013 hPa £ 10 hPa
Received Date : 24 June 2024
Calibrated Date o 2 July 2024
Calibration Procedure ¢ In-house method CP-SLM-01 based on 1EC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests
Location of Calibration . Lab Acoustic
Reference Standard
Instrument Brand Muodel SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 20 August 2024 GRAS
Multifrequency Calibrator Quest Quest-cal EFAD00234 26 July 2024 TSI
Audio Generator Svantek Svan40] 131 8§ October 2024 WK Electric
Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k = 2, providing a level of confidence approximately 95 %,
Calibrated By : W Approved By : -h?""'
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 2 luly 2024

1
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Certificate No : o 24-8LM-214
Request No  :  Req-2024-1379
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Alter Adjust Acceptance
UNCERTAINTY
FAST/A/37-139 Level uuc ERR vvc ERR Limit Result
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 1 14 dB 113.76 114.0 0.24 1138 +0.04 0.20 0.30 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

UUC Setting
e— Measured UNCERTAINTY
FAST /37-139
UUC Weighting (dB) (+dB)
A 28.8 0.10
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
Z 321 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Res ; Limit
eighting Respone curve Limi Result
FAST / 37-139 A C Z
ro (+dB) (+dB)
STD Setting (dB) (dB) (dB)
125 Hz 0.1 0.1 0.1 0.60 e Pass
1000 Hz 0.0 0.0 0.0 0.60 1.0 Pass
4000 Hz 0.6 (1.6 0.6 0.60 30 Pass
8000 Hz 0.5 0.4 0.4 0.70 5.0 Pass

1
The results related only to the item calibrated. The centificate shall not be reproduced except in full, without writien approval ;.n&aﬂﬁnj:luﬂ:quu
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5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST /37-13% Weighting Respone curve Limit Result
STD Setting A (dB) C (dB) Z(dB) {+dB) (+dB)
63 Hz -0.1 0.0 0.0 20 Pass
125 Hz -0.1 0.0 0.0 15 Pass
250 Hz -0.1 0.0 0.0 1.5 Pass
500 Hz 0.0 0.0 0.0 1.5 Pass
1000 Hz 0.0 0.0 0.0 0.20 1.0 Pass
2000 Hz 0.1 0.1 0.0 20 Pass
4000 Hz 0.0 0.0 0.1 30 Pass
8000 Hz 0.0 0.0 0.1 50 Pass
16000 Hz 0.0 0.0 0,1 +5, ~INF, Pass
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /37-139 REF uuc ERR Limit Result
LUC Weighting (dB) (dB}) (dB) (+dB) (+dB)
A 114.00 114.0 0.0 0.20 Pass
G 114,00 114.0 0.0 0.20 0.20 Pass
F 114.00 114.0 0.0 0.20 Pass
UUC Setting STD Measured Acceplance
UNCERTAINTY
37-139 1 A REF uuC ERR Limit Result
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114,00 114.0 0.0 (.10 Pass|
Slow 114.00 114.0 0.0 0,20 0.10 Pass|
Leq 114.00 114.0 0.0 010 Passl

1
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7. Long Term Stability

Certificate No

Request No

24-51L.M-214

Req-2024-1379

ULIC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 Luc Limit Result

STD Setting (dB}) (+dB) (+dB)
Initial 114.0
Final 114.0

Deviated 0.0 0,10 0.30 Pass
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST /A /[ 37-139 REF vue ERR Limit Result
STDhdB (dB) (dB) (dB) {+dB) (+dB)
139.00 139 139.0 0.0 1.1 Pass
134.00 134 134.0 0.0 1.1 Pass
129.00 129 129.0 0.0 1.1 Pass
124.00 124 124.0 0.0 1.1 Pass
119.00 119 119.0 0.0 1.1 Pass
114.00 114 114.0 0.0 1.1 Pass
109,00 109 109.0 0.0 1.1 Pass
104.00 104 104.0 0.0 1.1 Pass
99.00 29 99.0 0.0 1.1 Pass
94.00 94 919 0.1 1.1 Pass
89,00 19 889 -0.1 1.1 Pass
0.30

84.00 84 839 0.1 1.1 Pass
79.00 79 789 0.1 1.1 Pass
74.00 74 739 -0.1 1.1 Pass
69,00 69 68.9 -0.1 1.1 Pass
64.00 4 63.9 -0.1 1.1 Pass
59.00 59 589 0.1 1.1 Pass
54.00 54 519 0.1 1.1 Pass
49.00 49 49.0 0.0 1.1 Pass
44.00 44 4.0 0.0 1.1 Pass
39.00 39 39.3 0.3 1.1 Pass
38.00 I8 384 0.4 1.1 Pass

1
Ihe resulis related only to the item calibrated, The centificate shall not be reproduced except in full, without written approval of nLﬂﬂﬂlil‘nlle’Jﬂ”
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9. Level linearity including the level range control
UUC Setting 5TD Measured Acceptance
UNCERTAINTY
FAST / A REF uvuc ERR Limit Result
UUC Range (dB) (dB) (dB) (+dB) (+dB)
43.60 43.7 0.1 1.1 Pass
37-139 .30
114 114.0 0.0 | Pass
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A37-139 Toneburst Rel LH 0 ERR Limit Result
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 135.0 135.0 0.0 1.0 Pass
Fast 2 118.0 117.8 0.2 +1.0,-2.5 Pass
0.25 109.0 108.6 1.4 +1.5,-5.0 Pass
200 128.6 128.5 <11 1.0 Pass
Slow 0.20
2 109.0 108.9 -0.1 +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
0.25 100.0 99.8 0.2 +1.5.-5.0 Pass
11, Peak C Sound level
LUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST/C/95-142 REF vuc ERR Limit Result
STD Setting (dB) (dB) (dB) (+dB) (=dB)
Complete cycle 137.4 136.7 -0.70 3.0 Pass
Positive half cycle 136.4 136.2 -0.20 0.20 2.0 Pass
Negative half cycle 136.4 136.2 -0.20 2.0 Pass
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12. Overload indication

Cenrtificate No

Request No

24-5LM-214

Reg-2024-1379

UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 vuc Limit Result
STD Setting (dB) (+dB) (=dB)
Positive one-half cycle 142.0
Negative one-hall cycle 142.1
Deviated 0.1 0.20 1.5 Pass
13. High Level Stability
LUC Setting Measured Acceplance
UNCERTAINTY
FAST/A/37-139 uvucC Limit Result
STD Setting (dB) (+dB) (+dB)
Initial 138.0
Final 138.0
Deviated 0.0 0.10 0.30 Pass
Note :
Maximum-permitted
Function

Uncertainty of measurement

1. Indication at the calibration check frequency Not applicable
2, Self-generated noise, Microphone installed Not applicable
3. Self-generated noise, Microphone replaced by the electrical input signal device Mot applicable
4. Acoustic signal test of frequency weightings at 10 Hz 10 4 kHz 0.60 dB
4. Acoustic signal test of frequency weightings at >4 kHz to 10 kHz 0.70 dB
5. Electrical 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 0.10dB
8. Level linearity on the reference level range 0.30 dB
9. Level linearity including the level range control 0.30 dB
10, Tone burst response 0.30 dB
1. Peak C Sound level 0.35dB
12. Owverload indication 0.25dB
13. High Level Stability 010 dB

- Acceptance limit and Maximum-permitted Uncertainty was 1EC 61672-1:2013
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Certificale No  : 24-SLM-214
RequestNo  :  Req-2024-1379

Decision Rule for Statements of Conformity

The standard decision rule employed for the statements of conformity 1o each calibration result will be applied using 1LAC-GE:09:2019; Guidelines on the

Reporting of Comphiance with Specification as following Fig. and statements

Pass = The measurement result plus the expanded uncertainty with a 95% coverage probability were within the limir.

! 1 n - + &
Pass = The measurement result was within the limit. However, a portion of the expanded uncertainty of measurement at 95" exceeds the limir.

Fail = The measurement result was out of the limit. However, a portion of the expanded uncertainty of measurement at 95%. is within the limit,

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

Measured value

95% expanded uncertainty

End of Certificate

Upper limit

Nominal

Lower limit

1
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Certificate of Calibration

Customer Certificate No : 24-AFM-156
Name . UNITED ANALYST AND ENGINEERING CONSULTANT CO.. LTD. Request No : Req-2024-1575
Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok

10260

Unit Under Calibration Details

Measurement ltem . Air Flow Meter

Manufacturer : I5l Accuracy : 2% of Reading
Model : 4146 Sensor Model : -
Serial Number ;41462327002 Sensor Serial Number : -

1D : UAE.EFM.125/2566

Location of Calibration : LAB 4 AIR VELOCITY METER
Calibration Environment and Details
* 23

Temperature pl B % I 0

Humidity : 55 %RH = 20 %oRH
Barometric Pressure : 1013 hPa = 10 hPa
Received Date 2 15 July 2024
Calibration Date ;19 August 2024

Calibration Procedure

Instrument Status

: Used

. In-house method CP-AFM-01 by Comparison technigue with Standard Primary Flow Calibrator

Reference Standard Maodel Serial Number Traceble Due Calibration
Air Flow Meter Gilibrator 3 Low flow 18501010006 Sensidyne & August 2025
Air Flow Meter Gilibrator 3 Standard flow 19031011003 Sensidyne 2 August 2025

Temperature meter GT 11 OR0DODOST Qreborn I March 2025
Pressure meter CPG2400 41000KDU/6518582 TPA 9 November 2024

Traceability :

This Certificate is traceable 1o 51 Unit through Sensidyne AZLA 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 %,

Calibration By :

b

Mr. Noppadon Luangart

Service Calibration Engineer

Approved By :

Issue Date :

A5
Mr. Pacit Mathavorn

Calibration Engineer Supervisor

27 August 2024

wnanslumuny
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Request No : Req-2024-1575
Result of Calibration : Without Adjustment
Temperature Pressure STD uuc Error Uncertainty MPE
Result
(°C] (kPa) {1/min) (I/min) (1/mim) (I/min) (/'min)
21.50 100.55 0.020 0.021 0.001 0.0013 0,005 N/A
21.30 100.53 0.050 0.052 0.002 0.0033 0.005 N/A
21.40 100.56 0.099 0.101 0.002 0.0028 0.005 N/A
21.30 100.58 (.200 0.204 0.004 0.0056 0.005 N/A
21.50 100.54 0.500 0.505 0.005 0.007 0010 N/A
21.60 100.52 1.000 1.019 0.019 0.014 (.020 N/A
21.40 100.58 |.649% sl 0.033 0.024 0.034 N/A
21.70 100.63 1.999 2.037 0.038 0.029 0.040 N/A
21.60 100.64 2.998 3.057 0.059 0.043 0.060 N/A
22.00 100.80 4.002 4.079 0.077 0.056 0.080 N/A
22.30 100.96 5.001 5.094 0.093 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 equation :
- Pres Tinea:
Qmeas = Qref XX
Pret Tret
where () = Flow Rate P = Absolute Pressure T=

Meas = Measurement Condition

* Indicates non accredited

Absolute Temperature

ref = Standard Condition

MPE = Maximum Permissible Error (Specified in Manufacturer's Specifications)

N/A = Not Aavailable, Customer does not require a statement of conformity.

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co.. Ltd.
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Decision Rule for Statements of Conformity

Certificate No : 24-AFM-156

Request No : Req-2024-1575

The standard decision rule emploved for the statements of conformity 1o each calibration result will be applied using ILAC-GE:09/2019; Guidelines

on the Reporting of Compliance with Specification as following Fig. and statements

Pass = The measurement resull plus the expanded uncertaimty with a 95% coverage probability were within the limit.

1
Pass = The measurement result was wiihin the limit. However, a portion of the expanded unceriainty of measurement at 95% exceeds the limit,

I
Fail = The measurement result was out of the linut. However. a portion of the expanded uncerainty of measurement a1 95% s within the limit,

Fail = The measurement result plus the expanded uncertainty with a 95% coverage probability were outside the limit,

I l Fail
Measured value Fail'
95% expanded uncertainty e

End of Certificate

Upper limit

Nominal

Lower limit

nasluemuny
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) N
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES i[?ﬁui& 3
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %"/ maa® m

TEL. 0-2717-3000-24 FAX. 0-2719-9484 il s NSC-TISI-TIS1T025
CALIBRATION 0008

Certificate of Calibration  Sefieste No. - 2471570

Equipment : Aneroid Barometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 111MS Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.EMA2.065/2552

Condition As-Received: Used Item

Received Date: 05 April 2024
Calibration Date: 22 April 2024
Reference: 2404-0243WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
Ambient Temperature: ( 23 * 2) °C

9 1 Soi k 41 kh it R B hak
Relative Humidity: (50 + 15 ) % 81 Soi Udomsu , Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1007 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. Due Date
1) Standard Barometer DPI142 1422505046 MP-0094-23 03 May 2024

2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.
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 :  Suksan Khankaew Approved Signatory :
Issue Date : 23 April 2024 [ 1Phalinee Prabpaipal

[ ]1Sura Suwannasri

[v/] Attapol Panurach

nanslueuay



Result of calibration:- Without adjustment

Function:- Absolute Pressure Measurement

Increasing Pressure

Range : 720 mmHg to 770 mmHg

Cert.No.: 24P1370
Page: 2 of 2

Scale Interval : 1 mmHg ( The Fifth Estimate )

Applied Pressure (mmHg) | 715.75 | 726.88 | 738.53 | 749.84 | 761.99 | 774.19
UUC* Indication (mmHg) 720.0 730.0 740.0 750.0 760.0 770.0
Error (mmHg) 4.25 3.12 1.47 0.16 -1.99 -4.19

Decreasing Pressure

Applied Pressure (mmHg) | 774.19 | 761.85 | 749.40 | 738.00 | 726.53 | 715.75
UUC* Indication (mmHg) 770.0 760.0 750.0 740.0 730.0 720.0
Error (mmHg) -4.19 -1.85 0.60 2.00 3.47 4.25

The uncertainty of measurement was + 0.24 mmHg
* 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 %.

-000-
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Equipment :

Manufacturer:
Model :
Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used:

NI,

‘\.\ Wt e
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ﬁ@ %
—— T

|:'\‘

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGKOK 10250

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TIS-TIS17025

CALIBRATION 0008

Certificate No. : 24H1486
Page: 1of 2

Certificate of Calibration

Digital Thermo-Hygrometer

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.

Digicon

TH-02A

435031147
UAE.EFM.005/2567
New Iltem

10 July 2024

15 July 2024
to 17 July 2024
2407-0393WSC

(25 £3) °C

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

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

{50 +20) %

Calibration were conducted using in-house calibration procedure CP-HO3 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 ;

1) Standard Chilled Mirror Hygrometer Sensor

Instrument Model Serial No. Certificate No. Due Date
Dew Prime || 31863 21819 25 Sep 2024
1523 5717096 231321 08 Nov 2024

2) Handheld Thermometer With Sensor

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
-Technelegy Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :
Issue Date :

Surasit Phansudnoi
17 July 2024

V‘\?ovn

[ ]Chakrit Waewwanjua

Approved Signatory :

[v/] Viporn Tantiyawutti
[ 1Unnopphol Harachai

ionanslumuny




Result of Calibration:-

Without Adjustment

Function: Humidity Measurement.
Reference Standard uuc*

Temperature Humidity Reading
(°C) (%R.H.) (%R.H.)
25.0 40.1 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

24 984 252

30.050 30.2

40.027 401

UUC* : Unit Under Calibration

Cert. No.: 24H1486

Page.: 2 of 2
Uncertainty
Error of Measurement
(%R.H.) (%R.H.)
-1.1 1.4
-2.1 1.6
-2.0 1.6
-1.2 1.8
Uncertainty
Error of Measurement
(°C) (£°C)
0.286 0.42
0.216 0.42
0.150 0.42
0.073 0.42

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

-00o-
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Certificate of Calibration
Customer
Name : UNITED ANALYST AND ENGINEERING Certificate No : 25-ACT-040
CONSULTANT CO.,LTD. Request No : Req-2025-0481
Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Prakanong, Bangkok 10260

Unit Under Calibration Details

Measurement item
Manufacturer
Model

Serial Number

ID

: Acoustic Calibrator

Class : 1

: SVANTEK Range : 94,114 dB/ 1000 Hz
: SV 35 Instrument Status : Used

: 44792

: UAE.EFM.020/2559

Calibration Environment and Details

Temperature

Humidity

Barometric Pressure
Received Date
Calibration Date
Location of Calibration

Calibration Procedure

:(23£2°C)

: (50 £20 %RH)

- (1013 +£10.0 hPa)
: 19 February 2025
: 17 March 2025

: LAB 1 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 4 February 2026
Traceability : This certificate providoes traceability of measurement to recognized national standard, and to the

Note

realization of the international System of Units (SI).

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

confidence approximately

Calibrated By :

95 %.

Approved By :
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 17 March 202

tonNd

slueunu

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd.

FM-708-ACT-02 Rev.03 Issue date 5/6/24
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Page 2 of 3.
Certificate No : 25-ACT-040
Request No : Req-2025-0481
Sound pressure level Calibration Results : Without Adjustment
Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Deviated value Measured Deviated value (+dB) Class 1 (+ dB) el
94 dB / 1000 Hz 93.96 -0.04 - - 0.13 0.25 Pass
114 dB /1000 Hz 114.03 0.03 - - 0.13 0.25 Pass
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz)| Deviated Measured (Hz)| Deviated (£ %) Class 1 (+ %) et
94 dB / 1000 Hz 1000.00 0.00 - - 0.01 0.70 Pass
114 dB /1000 Hz 1000.00 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 (= %) el
94 dB / 1000 Hz 1.34 - 0.40 2.5 Pass
114 dB /1000 Hz 0.45 - 0.40 2.5 Pass

Note :
Maximum-permitted
Function
Uncertainty of measurement
Sound pressure level 0.15dB
Frequency 0.20%
0.50%

Total distortion+noise

- Acceptance limit was IEC60942:2017 Class 1
- The calibration results exclude the calibrator pressure correction

- The calibration results exclude the microphone volume correction

nasluemuny

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd.

FM-708-ACT-02 Rev.03 Issue date 5/6/24
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Certificate No : 25-ACT-040
Request No : Req-2025-0481

Decision Rule for Statements of Conformity

The standard decision rule employed for the statements of conformity to each calibration result will be applied using ILAC-G8:09/2019; Guidelines on the Reporting

of Compliance with Specification as following Fig. and statements
Pass = The measurement result plus the expanded uncertainty with a 95% coverage probability were within the limit.

1

Pass = The measurement result was within the limit. However, a portion of the expanded uncertainty of measurement at 95% exceeds the limit.
1

Fail = The measurement result was out of the limit. However, a portion of the expanded uncertainty of measurement at 95% is within the limit.

Fail = The measurement result plus the expanded uncertainty with a 95% coverage probability were outside the limit.

I J_ S Upper limit
Measured value Fail'
95% expanded uncertainty Fass
P
”””””””””””””” B Nominal
Lower limit
End of Calibration

nasluemuny

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd.
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Cert. No. : ACL25113
Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :

SOUND LEVEL METER
RION

Model : NL-42 / Microphone UC-52 / Preamplifier NH-24

Serial No.: 00408980/ 186170 /90425

ID No.: UAE.EFM.007/2564

Condition As Found : GOOD

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 SOI UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND.

Location : =

Ambient Temperature : (230 £3) g &

Pressure : (1013 =3 ) kPa

Relative Humidity : ( 50.0 £20 ) %

Received Date : 14 JANUARY 2025

Calibration Date : 28 JANUARY 2025

Date of Issue : 30 JANUARY 2025

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 Laboratory.
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CALIBRATION LABORATORY

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No. : ACL25114
Job No. : VC68AC0061
Pages : 20f8

This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM 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
Waveform Generator 33210A
Waveform Generator 33511B
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 34461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAl

Serial No.
MY48017076
MY52302742
MY53220104
MY53220076
MY60024273

62100114

2977900

34560495

Cert. No. Due Date
EF-0009-24 05-FEB-25
EF-0007-24 05-FEB-25

EEL.BP 21/0267 13-FEB-25
EEL.BP 20/0267 15-FEB-25
EEL.BP 22/0267 15-FEB-25
EF-0008-24 05-FEB-25
AA-1001-24 12-FEB-25
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).
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associates — CALIBRATION LABORATORY

Cert. No. : ACL25114
Job No. : VC68ACO0061
Pages : 3 of8

mmary of Measur nt 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 03 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 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 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

nasluaual
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associates — CALIBRATION LABORATORY

Cert. No. : ACL25114
Job No. : VC68ACO0061

Page : 4of8
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 +0.3

2, Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.8

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

Frequency Weighting

Weighting (dB)

A - weight 11.6

C - weight LT
Flat 23.6

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)
AHE) Flat C-weight A-weight Acr:f:pt.ance
Limits
125 0.3 0.3 0.3 1.5
1000 0.2 0.2 0.2 + 1.0
8000 24 2.4 24 +5.0

nasluaIual
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SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No. : ACL25114
Job No. : VC68AC0061
Pages : 50f8

6. Long - term stability

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : ] Acceptance
Flat C-weight A-weight o
Limits
63 0.0 0.0 0.0 2.0
125 0.1 0.1 0.0 +1.5
250 0.1 0.0 0.0 *1.5
500 0.0 0.1 0.0 %1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 £2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 45.0
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 1 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 +0.1
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 +0.3

londns tilﬂ’)
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7. Level linearity on the reference level range

Cert. No. : ACL25114
Job No. : VC68ACO0061
Pages : 60f8

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 + 1.1
136.0 136.0 0.0 1.1
135.0 135.0 0.0 + 1,1
134.0 134.0 0.0 11
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 £[.1
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 L1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 £71.]
99.0 99.0 0.0 &3]
94.0 94.0 0.0 L1
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 kT, ]
54.0 53.9 .1 £
49.0 49.0 0.0 o] 0
44.0 44.0 0.0 11
39.0 39.0 0.0 #1:l
34.0 34.0 0.0 +1.1
30.0 30.0 0.0 £1.1
29.0 29.0 0.0 %11
28.0 28.1 0.1 £1.1
27.0 27.1 0.1 1.1
26.0 26.1 0.1 =11
25.0 25.2 0.2 + 1.1

lﬂﬂﬂ'ﬁhiﬂ’) d
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Cert. No.
Job No.
Pages
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 29.0 29.0 0.0 £1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting {(ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.05-2.5
200 800 134.0 134.1 0.1 +1.0
S 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 =1.0
0.25 1 99.0 98.9 -0.1 1555-5.0
SEL 2 3 108.0 108.0 0.0 1.0;-25
200 800 128.0 128.1 0.1 +1.0

: ACL25114
: VC6BAC0061
: 7of 8
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Cert. No. : ACL25114

Job No. : VC68AC0061
Pages : 8of8
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
B in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 +3.0
One 133.4 133.4 0.0 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB )
Continuous 133.0 132.9 -0.1 +2.0
Positive half cycle 1354 135.1 -0.3 +2.0
Negative half cycle 135.4 135.1 -0.3 +2.0
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.5 0.0 *1.5
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
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SITHIPORN ASSOCIATES CO., LTD. N2
e =
CALIBRATION LABORATORY SITHIPORN)  Slaceu
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451-451/1 Sirinthorn Road, Bangburnry, Bangplud, Bangkok, 10700 Thailand KT rreetic, Al
Tel +66 2433 8331 Email : calibration@sithiphorn.com CALIBRATION 0354
Cert. No. : ACL25034
Pages 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

SOUND LEVEL METER

RION

NL-42 / Microphone UC-52 / Preamplifier NH-24
01010786 / 194541 / 14664
UAE.EFM.089/2565

GOOD

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 SOI UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND,
Location : o
Ambient Temperature : (23.0+3) °C
Pressure : (1013 £3 ) kPa
Relative Humidity : ( 50.0 £20 ) %
Received Date : 03 JANUARY 2025
Calibration Date : 13 - 14 JANUARY 2025
Date of Issue : 15 JANUARY 2025
Calibrated by : Nathakorn Pisutpaisan
Approved by : 7—. ,&/‘%/
. .

(  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 Laboratory.
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CALIBRATION LABORATORY

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No. : ACL25034
Job No. : VC68AC0056
Pages : 20f8

This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM 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
Waveform Generator 33210A
Waveform Generator 33511B
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 34461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAl

Serial No.
MY48017076
MY52302742
MY53220104
MY53220076
MY60024273

62100114

2977900

34560495

Cert. No. Due Date
EF-0009-24 05-FEB-25
EF-0007-24 05-FEB-25

EEL.BP 21/0267 13-FEB-25
EEL.BP 20/0267 15-FEB-25
EEL.BP 22/0267 15-FEB-25
EF-0008-24 05-FEB-25
AA-1001-24 12-FEB-25
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).

Lanmﬂ,;i% .
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Cert. No. : ACL25034
Job No. : VC6eSACO0056

Pages : 3of8

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 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 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

lﬂﬂﬂﬂ‘lj%
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Cert. No. : ACL25034
Job No. : VC68AC0O056

Page : 4of8
Result of ealibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 93.9 0.0 0.3

2, Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.4

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

Frequency Weighting

Weighting (dB)

A - weight 10.8

C - weight 17.2
Flat 23.0

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)
Ll Flat C-weight A-weight Ac::f?pt.ancc
Limits
125 0.3 0.4 0.3 * 1.5
1000 0.2 0.2 0.2 +1.0
8000 1.0 1.1 1.1 £5.0

lﬁﬂﬂ’?}ﬁ%
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4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No. : ACL25034
Job No. : VC68ACO0O056

Pages : 50f8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ; : Acceptance
Flat C-weight A-weight
Limits
63 -0.1 -0.1 -0.1 £2.0
125 0.0 0.0 0.0 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 x1.0
2000 -0.1 0.0 0.0 2.0
4000 0.0 0.0 0.0 £3.0
3000 0.0 0.0 0.0 +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
Welgitg (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 1 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 = 0.1
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 94.1 0.1

oneT B
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7. Level linearity on the reference level range

Cert. No. : ACL25034
Job No. : VC6BAC0056
Pages : 60of8

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 == ok |
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 £ 1.1
134.0 134.0 0.0 =11
133.0 133.0 0.0 #1.1
132.0 132.0 0.0 -2
131.0 131.0 0.0 =11
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 +1.1
119.0 119.1 0.1 £34
114.0 114.0 0.0 = 1.1
109.0 109.0 0.0 £=1,1
104.0 104.1 0.1 &l
99.0 99.0 0.0 = 1.1
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 =T
74.0 74.0 0.0 1.1
69.0 69.0 0.0 =11
64.0 64.0 0.0 11
59.0 59.0 0.0 +1.]
54.0 54.0 0.0 &1
49.0 49.0 0.0 13
44.0 44.0 0.0 de 1
39.0 39.0 0.0 =1 |
34.0 34.0 0.0 + 1.1
30.0 30.0 0.0 £ 1.1
29.0 290 0.0 + 1.1
28.0 28.1 0.1 +1.1
27.0 270 0.0 +1.1
26.0 26.0 0.0 #1.1
25.0 5l 0.1 +1.1 \

lﬂﬂﬂ’ﬁlﬁlgﬁ%
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Cert. No. : ACL25034
Job No. : VC68ACO0056
Pages : 7of8
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 29.0 29.0 0.0 £1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 108.0 0.0 15:=50
Fast 2 8 117.0 117.0 0.0 1.0:2 =225
200 800 134.0 134.1 0.1 +1.0
i 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1025
200 800 128.0 128.0 0.0 +1.0
'
Lanm%m_
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Cert. No. : ACL25034

Job No. : VC6BACO0056
Pages : 8of8
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 +3.0
One 133.4 133.3 -0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 1354 135.1 -0.3 +2.0
Negative half cycle 135.4 135.1 -0.3 +2.0
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.6 0.1 +1.5
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
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AMPHOE BANG PHLI SAMUT PRAKAN PROVINGE 10540 THAILAND
—— .
; - CALIBRATION LABORATORY

TEL: (66ME2116-5860-1 FAN (6621 16-T140 AC-2961

Page:1/4,
Certificate of Calibration
Customer
Name : UNITED ANALYST AND ENGINEERING CONSULTANT COLTD. Certificate No : 24-NDM-105
Address . 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260 Request No @ Reg-2024-0726
Unit Under Calibration Details
Measurement item : Noise Dosimeter Microphone Class : 2
Manufacturer : SVANTEK Microphone Model © 5V27
Model : 5V 104 Microphone S/N @ 112934
Serial Number : 117689 Preamplifier Model : -
1D UAE.EFM.113/2565 Preamplifier S'N: -
Resolution . 01 dB Instrument Status : Used
Calibration Environment and Details
Temperature S i = 2
Humidity : 50 %RH 20 %RH
Barometric Pressure . 1013 hPa=x 10 hPa
Received Date . 15 March 2024
Calibrated Date . 25 April 2024
Calibration Procedure ¢ In-house method CP-NDM-01 based on IEC 61252 : 2017
Location of Calibration ¢ Lab Acoustic
Reference Standard
Instrument Brand Model SN, Due calibration Tracebility
Multifrequency Calibrator Cuest Quest-cal EFAO00234 25 July 2024 TSI
Standard Microphone GRAS 40AN 188273 21 August 2024 GRAS
Sine Generator Svantek Svand(i| 131 9 October 2024 WK Electric
Timer EXTECH 2 05-ACT 14 March 2025 TPA
Naote
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2. providing a level of confidence approximately 95 %
Calibrated By : h’rﬁ Approved By : ..-'\'\;"'1
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 25 April 2024

1
The resulis related only to the item calibrated, The certificate shall not be reproduced except in full. without written approval of LlnLﬂﬂﬂﬁ]ﬁhﬂnluqu

FM-708-NDM-01 Rev.02 Issue date?/1123
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ANSI Nafional Accreditation Board
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CALIBAATION LABORATORY
AC-2961

Page:2/4.
Certificate No 24-NDM-105
Regquest No Reg-2024-0726
1. Absolute acoustical sensitivity
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 55-140 Ref (MRS Rel vuc Error Limit
Calibrator Setting (s) (s) {Pa: h) (Pa2 h}) (%a) (%a) (%)
1000 Hz 114 dB 120 120 308 313 -1.6 £ | =21, +26
Note Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN. 58079
2. Frequency weightings
Deviation from various Tolerances
LUC Setting UNCERTAINTY
Frequency Weighting Limit
FAST / 55-140 A C
(+dB) (+dB)
STD Setting (dB) (dB)

*63 Hz 0.1 0.1 0.40 20
125 Hz 02 0.1 0.40 1:5
250 Hz 0.0 (1 0.40 1.5
500 Hz 0.0 0.1 0.40 1.5
1000 Hz 0.0 0.0 0.40 -
2000 Hz 0.0 0.0 0.40 2.0
4000 Hz 2] 2.1 0.40 30
8000 Hz 0.6 0.6 .40 5.0

1
The results related only 1o the item calibrated. The certificate shall not be reproduced except in full, without written approval ufll:Lanam[s‘luﬂalUﬂu

FM-TOE-WDM-01 Rev.02 Tssuc date?/11/23
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Page:3/4
Certificate No  :  24-NDM-105
Request No Req-2024-0726
3. Linearity of response to steady signals
a. Sound exposure meter, linearity of response for changes of input sinusoidal signal level
UL'C Setting FAST 7 A / High
Ref (de) | s5.0 | 80.0 | s0.0 | 100.0 | 1100 | 114.0 | 1200 | 130.0 | 140.0
1000 Hz level A | (dB) | 545 802 902 1000| 1100] 1140| 1200 1300/ 1400
Error {dB) 04 02 02{ oo/ 00 oo 0o 00 o0
Ref (dB) geo| o89| 1oso| 1129| 1189| 1289| 1389
8000 Hz Level A (dB) 89.0| 989| 1083 1129| 1189| 1285 1388
Error (dB) 0.0 0.0 0.0 -0.1
Ref (dB) g7.8| o93.8| 1088 1133
63 Hz Level A (dB) ar.8l 937| 1037 1137
Error (dB) ool -01] -01] -01
Tolerances Limit (ZdB) 1.0
UNCERTAINTY (+dB) 0.3
b. Sound exposure meter linearity of error
UL'C Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A / 55-140 Refl uuc Rel L] 6 Error Limit
Calibrator Setting (s} (s} ll’n: h) ;Pa: h) (%a) (%) (%)
1000 Hz 110 dB 27 27 0.30 0.30 0.00
1000 Hz 110 dB 45 45 0.50 0.50 0.00
1000 Hz 110 dB o) 90 1.00 0.99 -1.00 56
1000 Hz 110 dB |80 180 2.00 1.98 -1.00
1000 Hz 120 dB i6 6 4.00 4.03 +0.75
-21,+26
1000 Hz 120 dB 72 72 800 805 +0.63
1000 Hz 120 dB o0 o 10.00 10,13 +1.30
1000 Hz 120 dB 180 180 20.00 20.22 ¢1.10 56
1000 Hz 120 dB 3ol 360 40.00 40.34 +0.85
1000 Hz 120 dB 720 720 80.00 80,49 +0.61

[ ]
The results related only to the item calibrated, The certificate shall not be reproduced except in full. without written approval nf'ﬂuLﬂ‘nﬂmtilumgMﬂu
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Certificate No 24-NDM-105
Request No Req-2024-0726
4. Response to short duration
a. Response for sinusoidal signals - reference level
LUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 55-140 Refl Luc Rel vuc Error Limit
Calibrator Setting (s) (s) (Pa'h) (Pa' h) (Pa h) (Pa’ h) (Pa'h)
4000 Hz 95 dB 2846 2846 1.00 (.98 -0.02 0.052 -0.29 - +0.41
b. Sound exposure meter response for series of toneburst impulses
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A /55-140 Ref e Refl vuc Error Limit
Calibrator Setting ©) (s) (Pa'h) (Pa'n) (%) (%) (%)
Burst | ms, 95 dB 2846 2846 1.00 0.98 =2.00 21 - +26
Burst | ms, 100 dB Q00 900 1.0 0.98 =2.00 5.6 =29 - +41
Burst | ms, 108 dB 143 143 1.060 (.99 =1.00 -29 - +41
5. Response to unipolar pulse
ULC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A /55-140 vuc uuc Different Limit
Calibrator Setting ) (Pa’h) %) (%) (%)
Continuous Rectangle + 10,37
29 0.00 37 21 -+26
Continuous Rectangle - 10,37

* Indicates non accredited

End of Certificate

1
The results related only 1o the item calibrated. The certificate shall not be reproduced except in full. without written approval ofrll(LamamjluﬂnUﬂu
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Certificate of Calibration
Customer
Name ¢ UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Certificate No : 24-NDM-127
Address #1 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260 Request No : Reg-2024-1030
Unit Under Calibration Details
Measurement item : ¢ Noise Dosimeter Microphone Class : 2
Manufacturer SVANTEK Microphone Model : SV27
Muodel © SV 104 Microphone S/N : 112809
Serial Number 117690 Preamplifier Model : -
1D - UAE.EFM.114/2565 Preamplifier S/N @ -
Resolution 0.1 dB Instrument Status : Used
Calibration Environment and Details
Temperature  23TCE2TE
Humidity : 50 %RH £ 20 %RH
Barometric Pressure 1013 hPa = 10 hPa
Received Date . 8 May 2024
Calibrated Date 17 May 2024
Calibration Procedure In-house method CP-NDM-01 based on IEC 61252 : 2017
Location of Calibration Lab Acoustic
Reference Standard
Instrument Brand Muodel SN. Due calibration Tracebility
Multifrequency Calibrator Quest Quest-cal EFAQD0234 25 July 2024 TSI
Standard Microphone GRAS 40AN 188273 21 August 2024 GRAS
Sine Generator Svantek Svard1 131 9 October 2024 WK Electric
limer EXTECH = 05-ACT 14 March 2025 TPA
Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2. providing a level of confidence approximately 95 %.
Calibrated By : LS Appered Oy ME
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 17 May 2024

1
The results related only to the tem calibrated. The certificate shall not be reproduced except in full, without written approval GI'Thetmaﬂthﬂw u
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Certificate No 24-NDM-127
Request No Reg-2024-1030
1. Absolute acoustical sensitivity
LUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A [/ 55-140 Rel Lec Ref vec Error Limit
Calibrator Setting (s) (s) [l"a.l h) [Pn: h) (%a) (%%} (%)
1000 He 114 dB 120 120 3.23 313 -3.1 3.1 =21, +26

Note !

2. Frequency weightings

Deviation from various Tolerances
LUC Setting UNCERTAINTY
Frequency Weighting Limit
FAST / 55-140 A C
z (+dB) (£ dB)
STD Setting (dB) (dB)
*63 Hz (1 0.1 0.40 20
125 Hz 0.0 02 0.40 1.5
250 Hz 0.0 02 0.40 1.5
300 Hz 0.0 0.3 0.40 1.5
1000 Hz 0.0 0.0 0,40 -
2000 Hz 0.1 02 0.40 2.0
4000 Hz 1.8 1.9 (.40 3.0
ROOO Hz Ll 1.3 0,40 5.0

Absolute sensitivity was esiablished by the use of Sound Calibrator Brand SVANTEK, Model 5V 354, SN. 73249

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of lht@ﬂﬂﬂﬁ‘lmw u
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3. Linearity of response to steady signals

Cenrtificate No

Request No

a. Sound exposure meter, linearity of response for changes of input sinusoidal signal level

24-NDM-127

Req-2024-1030

UUC Setting FAST / A / High
Ref (dB) | 55.0 | 80,0 | 90.0 | 1000 | 1100 | 1140 | 1200 | 1300 | 1400
1000 Hz Level A (dB) | sas| s04| o901| 1000| 1100 114.0| 1200| 1300| 1400
Error (dB)| 04| o04] 01| o0 oo] ool ool o0 o0
Ref (dB) gso| ogo| 1089 1129| 1189| 1289| 1389
8000 Hz Level A (dB) 890 990| 108s| 1129 1189| 1289| 1388
Error (dB) 0.0 0ol 00| -01
Ref (dB) g7.8| 938 1038 1138
63 Hz Level A | (dB) g87.8| 93s8| 103.8] 1138
Error (dB) 0ol oo| oo oo
Tolerances Limit (£dB) 1.0
UNCERTAINTY (£dB) 0.3
b. Sound exposure meter linearity of error
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 55-140 Ref vuc Ref Lvuc Error Limit
Calibrator Setting (s) (s) (I'u!h} (P:{‘h) (%a) (%a)
1000 Hz 110 dB 27 27 (.30 0.30 0.00
1000 Hz 110 dB 45 45 0.50 0.50 0.00
1000 Hz 110 dB a0 ) 1.0H) 1.01 +1.00
1000 Hz 110 dB | B0} | B0} 2.00 202 +1.00
1000 Hz 120 dB i6 36 4.00 394 -1.50
| T
1000 Hz 120 dB 7 72 $.00 7.87 -1.63 o
1000 Hz 120 dB 90 90) 10.00 5.90 -1.00
1000 Hz 120 dB 1 RO} 180} 20.00 19.76 -1.20
1000 Hz 120 dB 360) 360 40.00 39.42 -1.45
1000 Hz 120 dB 720 720 80.00 78.66 -1.68

[ |
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of IllteﬂaﬂﬁmuﬂWﬂu
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Certificate No 24-NDM-127
Request No Req-2024-1030
4. Response to short duration
a. Response for sinusoidal signals - reference level
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 55-140 Rel ruec Refl Lec Error Limit
; 2 2 2
Calibrator Setting (s) (s) (Pa h) {I‘nzh} l;l’.-a1 h) (Pa h) (Pa h)
4000 Hz 95 dB 2846 2846 1.00 0.98 -0.02 0.052 -0.29 - +0.41
b. Sound exposure meter response for series of toneburst impulses
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 55-140 Rel vuc Ref vec Error Limit
Calibrator Setting (s) () {Pazh] [Pa:hj (%a) (*a) (o)
Burst | ms, 95 dB 2846 2846 1.00 0.98 -2.00 -21 -+26
Burst | ms, 100 dB 900 900 1.00 0.98 -2.00 5.6 “29-+4]
Burst | ms, 108 dB 143 143 1.00 0.99 -1.00 -29 - +4|
5. Response to unipolar pulse
ULC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A / 55-140 uuc uec Different Limit
Calibrator Setting (s) (Pa h) (%) (%a) (%)
Continuous Rectangle + 10,13
20 0.00 37 =21 - +26
Continuous Rectangle - 10,13

* Indicates non accredited

End of Certificate

[
The results relatad only to the item calibrated. The certificate shall not be reproduced except in full. without written approval of thtgﬂﬂﬁﬁlwﬂw u
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Certificate of Calibration
Customer
Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO..LTD. Certificate No : 25-NDM-037
Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260 Request No : Req-2025-0195
Unit Under Calibration Details
Measurement item : ¢ Noise Dosimeter Microphone Class : 2
Manufacturer . SVANTEK Microphone Model : SV 27
Model : 8V 104 Microphone 8/N : 73696
Serial Number : 117721 Preamplifier Model : -
D : UAE.EFM.118/2565 Preamplifier S/N - -
Resolution : 0.1 dB Instrument Status : Used
Calibration Environment and Details
Temperature P 23C=2'C
Humidity : 50 %RH % 20 %RH
Barometric Pressure : 1013 hPa= 10 hPa
Received Date : 24 January 2025
Calibrated Date : 19 February 2025
Calibration Procedure ¢ In-house method CP-NDM-01 based on IEC 61252 : 2017
Location of Calibration : Lab Acoustic
Reference Standard
Instrument Brand Model SN, Due calibration Tracebility
Standard Microphone Bruel&Kjaer 4192 2294985 25 June 2025 NIMT
Audio Generator Svantek SVAN 401 131 15 Cctober 2025 WK Electric
Timer EXTECH - 05-ACT 14 March 2025 TPA

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 95 %.

Calibrated By : IP‘E Approved By : M 3 s
Mr. Noppadon Luangart Mr. Pacit Mathavom
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 19 February 2025

naslupmuaN

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Lt
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Certificate No 25-NDM-037
Request No Req-2025-0195
1. Absolute acoustical sensitivity
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A /55-140 Ref uuc Ref uuc Error Limit Result
Calibrator Setting (s) (s) (rnl h) {p;a.1 h) (%) (%) (%)
1000 Hz 114 dB 120 120 .17 3.13 -1.3 341 -21, +26 Pass

Note .

2. Frequency weightings

Absolute sensitivity was established by the use of Sound Calibrator Brand Svantek, Model SV 35A, SN. 58079

Deviation from various Tolerances
UUC Setting UNCERTAINTY
Frequency Weighting Limit i
FAST / 55-140 A C
(+dB) (+dB)
STD Setting (dB) (dB)
*63 Hz 0.2 0.4 0.40 2.0 Pass
125 Hz 0.1 0.2 0.40 1.5 Pass
250 Hz -0.1 0.0 0.40 1.5 Pass
500 Hz -0.1 0.0 0.40 1.5 Pass
1000 Hz 0.0 0.0 0.40 E <
2000 Hz 0.7 0.7 0.40 2.0 Pass
4000 Hz 1.7 1.6 0.40 3.0 Pass
2000 Hz 3.0 30 0.40 5.0 Pass

anslupun

The resulis related only to the item calibrated, The certificate shall not be reproduced except in full. withowt written approval of the Innovative Instrument Co.
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Certificate No 25-NDM-037
Request No Reqg-2025-0195
3. Linearity of response to steady signals
a. Sound exposure meter, linearity of response for changes of input sinusoidal signal level
UUC Setting FAST/ A / High
Ref {dB) | s5.0 | 80.0 | s0.0 | 100.0 | 1100 | 114.0 | 1200 | 130.0 | 1400
1000 Hz Level A (dB) | s4s5| s02| 902 1001 1101 1140 1200| 1200| 140.0
Error (@B) | os| o2 o020 01/ o01] oo| 00| o00] o0
Ref (dB) 112.9] 1189| 1289| 138.9
8000 Hz Level A (dB) 112.9| 1189| 1288 1387
Error (dB) ool 00| 01| -02
Ref (dB) 87.8| 93.8| 1038] 1138
63 Hz Level A (dB) g7.8| 937 1037 1137
Error (dB) oo] -01] -0af -0a
Tolerances Limit (+dB) 1.0
UNCERTAINTY (+dB) 03
Result Pass
b. Sound exposure meter linearity of error
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 55-140 Rel vuc Ref uuC Error Limit Result
Calibrator Setting s) (s) (Pa’ h) (Pa h) (%) (%) (%)
1000 Hz 110 dB 27 27 0.30 0.30 0.00 Pass
1000 Hz 110 dB 45 45 0.50 0.50 0.00 Pass
1000 Hz 110 dB 90 Ty 1.00 0.99 -1.00 5.6 Pass
1000 Hz 110 dB 180 180 2.00 1.98 -1.00 Pass
1000 Hz 120 dB 36 16 4.00 3.94 -1.50 Pass
.21, 426
1000 Hz 120 dB 72 72 £.00 7.87 -1.63 Pass
1000 Hz 120 dB 90 90 10.00 9.90 -1.00 Pass
1000 Hz 120 dB 1RO 180 20,00 19.76 -1.20 5.6 Pass
1000 Hz 120 dB 360 360 40.00 3942 -1.45 Pass
1000 Hz 120 dB 720 720 80,00 78.66 -1.68 Pass

nanslupuaN
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Certificate No 25-NDM-037
Request No Req-2025-0195
4. Response to short duration
a. Response for sinusoidal signals - reference level
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 55-140 Ref uuc Ref uvuc Error Limit Result
Calibrator Setting (s) (s) [I'al h) (Pal h) [I‘a’a1 h) l[l‘a1 h) {l’al h)
4000 Hz 95 dB 2846 2846 1.00 0.98 -0.02 0.052 -0.29 - +0.41 Pass
b. Sound exposure meter response for series of toneburst impulses
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST/ A /55-140 Ref uuc Ref vuc Error Limit Result
Calibrator Setting (s) (s) (Pah) (Pa'h) (%) (%) (%)
Burst | ms, 95 dB 2846 2846 1.00 0.98 -2.00 -21-+26 Pass
Burst 1 ms, 100 dB 900 900 1.00 0.98 -2.00 5.6 -29 - +41 Pass
Burst 1 ms, 108 dB 143 143 1.00 0.99 -1.00 29 - +41 Pass
5. Response to unipolar pulse
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A /55-140 uvuc uuc Different Limit Result
Calibrator Setting (s) [Pazh) (%) (%a) (%a)
Continuous Rectangle + 10.37 Pass
29 0.00 3.7 -21-426
Continuous Rectangle - 10.37 Pass

* Indicates non accredited

nanslupuay
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Certificate No - 25-NDM-037
Request No - Req-2025-0193

Decision Rule for Statements of Conformity

The standard decision rule employed for the statements of conformity 1o each calibration result will be applied using ILAC-GB:092019; Guidelines on the
Reporting of Compliance with Specification as following Fig. and statements

Pass = The measurement result plus the expanded uncertainty with a 95% coverage probability were within the limit.

Pa,-;sl = The measurement result was within the limit. However, a portion of the expanded uncertainty of measurement at 95% exceeds the limit,

|.=a'||l = The measurement result was out of the limit. However, a portion of the expanded uncertainty of measurement at 95% is within the limit.

Fail = The measurement resuli plus the expanded uncertainty with a 5% coverage probability were outside the limit.

J. - Upper limit
Measured value Fail'

95% expanded uncertainty

Nominal

Lower limit

End of Certificate

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the [nnnvaﬂ Instrument Co.. Ltd ﬂ

FM-TOE-NDM-01 Rev.05 Issue date 2924
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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
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

HSC-TISI-TIS 17025
CALIBRATION D87

Certificate No: G 670643
Date of issue : 13-Sep-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.
81 SOI UDOMSUK41,SUKHUMVIT ROAD,BANGCHAK PRAKANONG BANGKOK 10260

2 Pages

L-243478

06-5ep-24

Gas Calibration(Oxygen 2.50,10.04,21.02 %vol, Carbon 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
Temperature 123 +5°C
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 expanded uncertainly of measurement is stated as the standard uncertainty of measurent
Multiplied by coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%.

This certificate is applied only fo item under test Environmental condition.

This Calibration Certificate may not be reporduced other than in full except with the permission of the issuing laboratory.
Calibration certificates without signature and seal not valid and The results relate only to the items tested/calibrated.

This calibration certificate documents are tracebility to nabional standards, which realize measurement accoraing to the

International System of Units (SI).

Date of calibration

FM-CL-09-C Rev.8

13-Sep-24

V2RV

Mrs. Mongluck Wongsettee

/E‘wmm
Mr. Kwanchai Khamdoung

Calibration Technician Technical Manager

Issued Date 26/02/16

nasluemuny
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ENTEECIH Calibration Certificate

Difference For Grealer VYaiue

HEC-TISITIS 17025
CALIBRATION D157

Certificate No.: G 670643

Standard References (Table 1)

Standard Certificate No. Vendor Due date
Oxygen ( 02 ) 2.50 % Vol 2412/23 Linde 27-Aug-27
Oxygen ( 02 ) 10.04 % Vol CG-0153-21 Mimt 18-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 menoxide ( 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 ) 81.32 ppm 3546/23 Linde 14-Jan-26
Nitrogen Dioxide ( NO2 ) 201.9 ppm 1975/23 Linde 17-Jul-25
Nitric Oxide ( NO ) 30.01 ppm CG-0014-23 Nimt 19-Feb-25
Nitric Oxide ( NO ) 151.5 ppm 0161/23 Linde 22-)an-25
Nitric Oxide ( NO ) 322.5 ppm 1974/23 Linde 17-Jul-25
Sulphur Dioxide ( SO2 ) 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 (%Vcol) 2.50 2.47 -0.03 0.15
02 (%Val) 10.04 10.11 0.07 0.20
02 (%Vol) 21.02 21.12 0.10 0.30
CO (ppm) 80.18 81 0.82 3.0
€O (ppm) 302 304 2 6.0
CO (ppm) 1007 1011 4 12
NO2 (ppm) 30.68 32.9 2.56 8.0
NO2 (ppm) 81.32 80.2 -1.12 8.0
NOZ2 (ppm) 201.9 204.2 2.3 12
NO (ppm) 30.01 3 0.99 8.0
NQ (ppm) 151.5 154 2.5 8.0
NO (ppm) 322.5 324 1.5 12
502 (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 cmol/mol = 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
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NAC

JIRANATEE ASSOCIATES CO.LLTD

Accredited colibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025

liranatee Associates Ca. Ltd CALIBRATION 0367

63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai,
Bangkok 10600 {Thailand)

Tel: +660B680812

Maobile: +66863999453

E-mail; jnac-calibration @jiranatee.com

Web site: www._jiranatee com

Flow measurement laboratory
Calibration services department.

NSC —TISI - TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificate No. : COF-045-67

MEASUREMENT ITEM : Top Load Orifice

MANUFACTURER : TISCH

MODEL/TYPE : TE-5025A

SERIAL NUMBER 13540

ID NUMBER : UAE.EFM.176/2561

CONDITION AS-RECEIVED : Used item

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

RECEIVED DATE : 24 Oct 2024

MEASUREMENT DATE 1 04 Nov 2024

ISSUE DATE : 05 Nov 2024

ENVIRONMENTAL CONDITIONS:

Ambient condition in the laboratory are as follow:

Temperature :23.0+3.0 €

Relative Humidity :55.0+15.0 MWRH

Atmospheric Pressure :1010 £ 10 hPa

CALIBRATION CONDITION:
Preconditioning
Measurement Condition

: 24 hours at ambient conditions.

NOTED: The certificate is valid only to the item calibrated on dote and place of calibration.

TABULATION OF RESULTS:
The table on next page give the measured values.

Calibrated by: ) |

1 M, Sorawit Thachalad ; ; -
] Miss Jittraporn Lertsomphol = B

: The average values during measurement are 23.7 "C and 49.7 %RH.

Page 1 of 2 Pages

Calibration procedure:

The Orifice gas flow device was calibroted against
Standard Rotary Displocement Meter (Roots
Meter) Model G65/IMC/W2-dp. The WI-CL-004
was used as o calibration guideline,

Traceability:

This certificate provides o troceability of the
measurement to  recognized the national
standards, and to realization of the international
system of units (SI) through the NIMT (National
Metrology Institute of Thailand) via Certificate
number: MW-0063-23.

Uncertainty of Measurement:
The reported uncertainty of measurement is based

on the standord uncertainty multiplied by a
coverage foctor k=2, Which for o normaol
distribution corresponds to o coverage probability
of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement data - Guide to the
expression of uncertainty in measurement’

APPrOVE SIENTROTY: .....c oo iosiion semsnsiiss Fivmasseses ottt semtos s issas it neasans tsssabsras

Mr. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRUDE!] iEn !z gﬂti Bg:iis!!!

IN WRITING FROM THE LABORATORY



NAC

JHHRANATEE ASSOCIATES COLTD

Continuation of Certificate of Calibration Number COF-045-67

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 [Qs]
Plate [Pa] [Ta] [Tm] ¥
m’fmin mmHg °c i mmHg inH,0 m?/min

1 0.702 755.241 23.67 22.27 5?(3-1 1.612 1.268 0.651

2 1.000 755.312 23.55 2271 61.321 3.248 1.801 0.920

3 l 1117 755.324 23.36 22.72 41.180 43009 2075 1.057 |

4 [ 1.163 755.361 23.37 22.77 30.028 4,806 2,192 1119 |

5 1417 755.397 23.65 23.10 29.199 7.191 2.680 1363 |
Slope (m): 1.98270
Intercept (H): -0.02316
Correlation coefficient (r): 0.99988
Uncertainty (k=2): 0.015 m*fmin
Table 2: The results of @ actual calibration data

Flow rate Pressure Temperature | Temperature Ap_meter Ap_Orifice Standard Flow [(g]
Plate [Pa] [Ta] [Tm] ¥
m’/min mmHg °c t mmHg inH,0 m*/min

1 | 0.702 [ 755.241 23:67 257 57.134 1.612 0.786 0.652

2 | 1.000 | 755,312 23,55 2271 61.321 3.248 1.129 0.921

3 1.117 | 755.324 23.36 22.72 41.180 4.309 1.301 1.058

4 | 1.163 | 755361 23.37 22.77 30.028 4.806 1.374 1119

5 | _1.41? ] 755.397 23,65 2;_.10_ 29.199 1.191 1.681 1.365
Slope {m): 1.24186
Intercept (h): -0.01454
Correlation coefficient (#): 0.99988
Uncertainty (k = 2): 0.015 m’/min

***End of Certificate of Calibration***

wnanslumuny



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

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration  Cerfieate :‘;f R

Equipment : U Tube Manometer
Manufacturer: Dwyer This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 1221-36-W/M Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.EFM.076/2566

Condition As-Received: Used Item

Received Date: 03 April 2024
Calibration Date: 10 April 2024
Reference: 2404-0118WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
Ambient Temperature: ( 23 * 2) °C

9 1 Soi k 41 kh it R B hak
Relative Humidity: (50 + 15 ) % 81 Soi Udomsu , Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1007 mbar

Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to calibration procedure CP-P04, 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. Due Date
1) Pressure Calibrator PC106P 1189 MP-0176-23 12 Sep 2024

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

3.Scale and conversion factor is 1 kPa = 4.0146293 inH20

4.This instrument was used clean air as pressure media.

5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.
6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level.

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), NSC-ONSC Accredited No. Calibration 0144

Calibrated by :  Suksan Khankaew Approved Signatory :
Issue Date : 17 April 2024 [ 1Phalinee Prabpaipal

[ ]1Sura Suwannasri

[V/] Attapol Panurach

nanslueuay



Result of calibration:- Without adjustment

Function:- Pressure Measurement

Increasing Pressure

Applied Pressure
0.00
2.00
4.00
6.00
8.00
10.00
12.00
14.00
16.00
18.00
20.00
22.00
24.00
26.00
28.00
30.00
32.00
34.00
35.50

High-port side
0.00
1.00
2.00
3.00
4.00
5.05
6.05
7.05
8.10
9.10
10.10
11.10
12.10
13.15
14.15
15.20
16.20
17.20
18.00

The uncertainty of measurement was + 0.11 inH20

*Ap = High-port side - Low-port side
* UUC = Unit Under Calibration

Range : 0 inH20 to 36 inH20

Cert.No.: 24P1250
Page: 2 of 2

Scale Interval : 0.1 inH20 ( The Second Estimate )

UUC Indication

Low-port side
0.00

-1.00
-2.00
-3.00
-4.00
-4.95
-5.95
-6.95
-7.95
-8.95
-9.95
-10.95
-11.95
-12.95
-13.95
-14.95
-15.95
-16.95
-17.70

0.00

2.00
4.00

6.00

8.00
10.00
12.00
14.00
16.05
18.05
20.05
22.05
24.05
26.10
28.10
30.15
32.15
34.15
35.70

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 %.

-000-

Error
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.15
0.15
0.15
0.20

nanslueuay



o S,
MIRACLE INTERNATIONAL TECHNOLOGY CO.,.LTD Tt
214 Bangwack Rd. Bangpai Bangkac Bangkok 10160 f-,;f};:\";“-\*;
Tel.: 0-2865-4647-8 Fax: 0-2865-4649 http://www.mit.in.th Kt
HSC-TIE-TIS 17025
CALBRATION 005E
- o P o
m:g[w] CALIBRATION CERTIFICATE
'
E Certificate No, ; L.202408224-0003

Date Issued : 28-Aug-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-50SCCM-D/5M
Serial No. : 202984

ID No./Tag No. : UAE.EFM.197/2562
Date Received : 19-Aug-24

Date Calibrated : 27-Aug-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: 60:30\7 t}-l‘)h—[

{Sarayuth Tochua)

Page | of 3
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Certificate No. : 1.202408224-0003

Environment : Ambient temperature :

Relative humidity :
Capacity Range : 30 ml/min

Calibration Media : Air

( 23
( 350

2Y%¢

+15)%RH

Type : Mass Flowmeter
Unit Under Calibration Reference Condition : Pressure 101.325 kPa{abs) , 25°C, Air
Temperature Pressure UUC Reading  STD Reading Error Uncertainty MPE Pass / Fail
(°C) (kPa) { ml/min ) { ml/min ) { ml/min ) { £ ml/min ) = ml/min ) Simple
Acceptance
21.05 100.82 0.00 0.000 * 0.000 0.063 0.100 Pass
22.67 101.37 3.00 3.048 -0.048 .13 0.124 Pass
22.31 101.35 3.33 3419 -.089 .14 0.127 Pass
21.92 101.58 4.00 4.035 -0.035 016 0.132 Pass
21.19 102.57 9.00 9.107 -0.107 0.17 0.172 Pass
20.82 102.84 10.00 10.113 =0.113 0.18 0.180 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
e 0.2 4+— — . - = o
? 0-2 j -___—-----------------
g 0.1 - - G =
< 0.1 i
. 0.0 x— — : _ :
= -0.1 ¢ 2 4 6 8 10 12
= -0.2 '| . - ----"---—q_l---—__.___-
= 0.2 - ==
-~
-~
=

*x  Error { ml/min )

o= w o |Ipper Limit { ml/min ) = == | ower Limit { ml/min )

FLOWRATE ( ml/min )

Page 2 of' 3
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Certificate No. : L202408224-0003

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

; Q= Flow rate

: P = Absolute pressure

. T = Absolute temperature

. Subscript "Meas" = Measurement condition

Pﬂﬂf % TMeas
Pyeas Tref ; Subscript "Ref" = Reference condition

Maas = Qregp X

Condition As-Received : Used ltem
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

MIT Calibration Certificate No. L202210258-007 for Mass Flow Calibrator (200 SCCM) Serial No. 96093001 W. Due 07-Noy-24

End of Certificate

Page 3 of 3
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) N
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES jlac-MRA R

Vs s
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ™ /‘_H/;‘-:\\ = m

TEL. 0-2717-3000-24 FAX. 0-2719-9484 ' NSC-TISI-TIS1T025
CALIBRATION 0008

Certificate of Calibration  Sefieste No. - 241505

Equipment : Aneroid Barometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.013/2547

Condition As-Received: Used Item

Received Date: 05 April 2024
Calibration Date: 22 April 2024
Reference: 2404-0243WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: ( 23 * 2) °C
(50 + 15 ) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Relative Humidity: =
Phrakhanong, Bangkok 10260

Atmospheric Pressure: 1007 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. Due Date
1) Standard Barometer DPI142 1422505046 MP-0094-23 03 May 2024

2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.
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 :  Suksan Khankaew Approved Signatory :
Issue Date : 23 April 2024 [ 1Phalinee Prabpaipal

[ ]1Sura Suwannasri

[v/] Attapol Panurach

nanslueuay



Result of calibration:- Without adjustment

Function:- Absolute Pressure Measurement

Increasing Pressure

Range : 720 mmHg to 780 mmHg

Cert.No.: 24P1369
Page: 2 of 2

Scale Interval : 1 mmHg ( The Fifth Estimate )

Applied Pressure (mmHg) | 718.40 | 729.71 | 740.61 | 751.07 | 761.97 | 773.05 | 786.91
UUC* Indication (mmHg) 720.0 730.0 740.0 750.0 760.0 770.0 780.0
Error (mmHg) 1.60 0.29 -0.61 -1.07 -1.97 -3.05 -6.91

Decreasing Pressure

Applied Pressure (mmHg) | 786.91 | 772.99 | 761.71 | 750.69 | 740.13 | 729.35 | 718.44
UUC* Indication (mmHg) 780.0 770.0 760.0 750.0 740.0 730.0 720.0
Error (mmHg) -6.91 -2.99 -1.71 -0.69 -0.13 0.65 1.56

The uncertainty of measurement was + 0.24 mmHg
* 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 %.

-000-

nanslueuay



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

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

A

FQ.

NEC-TISI-TIS1T025
CALIBRATION 0008

TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate No. : 24H752
Page: 1 of 2

Certificate of Calibration

Equipment : Dial Thermo-Hygrometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : = Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.004/2548
Condition As-Received: Used ltem
Received Date: 05 April 2024
Calibration Date: 10 April 2024

to 18 April 2024

Reference: 2404-0247TWSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
Ambient Temperature: (25 +3) °C
Relative Humidity: (50 +20) % 81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

Calibration were conducted using in-house calibration procedure CP-H02 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.

Procedure used:

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Chilled Mirror Hygrometer Dew Master 44730 21656 02 Aug 2024
2) Handheld Thermometer With Sensor 1521 A5A339 2311238 16 Oct 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

Calibrated by :
Issue Date :

Chakrit Waewwanjua Approved Signatory :
18 April 2024 [

] Chakrit Waewwanjua
[v] Viporn Tantiyawutti
[ 1Unnopphol Harachai

nanslueuay



Result of Calibration:- Without Adjustment
Function: Humidity Measurement.
Reference Standard uuc*
Temperature Humidity Reading
(°C) (%R.H.) (%R.H.)
25.0 40.1 41
25.0 60.0 60
25.0 80.0 78
Result of Calibration:- Without Adjustment
Function: Temperature Measurement.
Standard uuc*
Temperature Reading
(°C) (°C)
20.014 20.5
25.033 25.0
30.010 30.0
35.027 34.5
40.013 39.5

UUC™* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied

by coverage factor k = 2.00, providing confidence level approximately 95%.

-00o0-

Error
(%R.H.)
0.9
0.0
2.0

Error
(°C)
0.486
-0.033
-0.010
-0.527
-0.513

Cert. No.: 24H752
Page.: 2 of 2

Uncertainty
of Measurement
(x%R.H.)

1.6
1.7
1.8

Uncertainty
of Measurement
*°C)

0.72
0.72
0.72
0.72
0.72

nansluemunA





