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JIRANATEE ASSOCTATES COLLTD.

Jiranatee Assotiates Co.Ltd
63/14-15, 67/35-36

Petchkasem 7,7/1, Rd, Watthapra, Bangkakyai,

Bangkek 10600 (Thatland}

Tel: +6608580812

Mobile: +66853553453

E-mail: jnac-calibration@jiranates.com
Web site: www firanates.com

Certificate Mo, : CL-D0B-66

MEASUREMENT [TEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
1S5UE DATE

ENVIRONMENTAL CONDITIONS:

Py
Accradited calibration laboratory f,,//-";\\\ s
e s 2
BTN S5 NSC—TISI=-TIS 17025
CALIBRATION 0367
Flow measurement lobaratory
Colfbration services department.,

CERTIFICATE OF CALIBRATION

: Top Load Orifice

1 TISCH

: TE-5028A

12926

: Used item

: Integrated Research Center Company Limited,
122 Moo 2, Thatoom, Srimahaphaote, Prachinburi 25140,
Thailand.

120 Mar 2023
224 Apr 2023
: 24 Apr 2023

Ambient candition In the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

CALIBRATION CONDITION:
Preconditioning
Measurement Condition

TABULATION OF RESULTS:

:23.043.0 C
:55.0+15.0 aRH
11010210 hPa

: 24 hours at ambient conditions.
: The average values during measurement are 24.4 °C and 51.3%A/H,

The table on next page glve the measured values.

Calibrated by:

O Mr. Sorawit Thachalad
[ Miss Jittraporn Lertsomphiol

F i signatory:

Page 1 of 2 Pages

Calibration procedure:

The Orifice gas flow device was colibroted agoinst
Stondard Rotary Displocement Meter {Roots
Meter] Model GE5/IMC/W2-dp. The WI-CL-004
waos used o5 o colibration guideline,

Traceability:
This certificate provides o traceability of The
measurement to recognized the national

and to reall; of the i ional
system of units (5I) through the VSL (National
logy Institute of ] vig Certificate

number: G2211901

Uncertainty of Measurement:

The rep o 'y af is based
on the standard uncertainty multiplied by a
coveroge foctar k=2, Which for @ normal

fistribution ¢ Is to g g
of ly 95%. The dard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement
data - Guide to the expression of uncertointy in
measurement’

NAC

JIRANATE ASSOCIATES CO., LTI
—_—

Mr, Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY

S,
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s WSCTISITIS 17025

Equipment:

Model:

Serial No. (or ID.):

Manufacturer:

Condition:
Customer:
Environment Condition:
Calibration Place:
Calibration By:
Calibration Date:
The Method used:
Traceability:

Nemal -

&z DKSH

& Certificate of Calibration

Balance Certificate No.: €01233752
ME36S Issued Date: 06 November 2023
27206085 Job No.: WO-00008313
Sartorius Page: 1of 2

In condition

Integrated Research Center Co.,Ltd.
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand

Temperature 23°C t+ 0B8°C
Humidity 59 %RH % 3.3 %RH

Double A (1991) Public Company Limited.
(Water Labaratory IP1 (Balance Room))

1 Moo 2, Thatoom, Srimahaphot,

Prachinburi 25140 Thailand.

Mr. Piyapat Saidoung

01 November 2023

In-house method, CAL-WI-47, based on UKAS Lab 14

This certificate is traceable to the Sl Units maintained by National Institute of Metrology
(NIMT), Thailand through DKSH Technology Co., Ltd. Certificate No. C02222418

Qw\o(voé&_

(Mr. Piyapat Saidoung)

(Mr. Rungrod Jenkittrakulchai)

Person in charge Authorized signatory
This cartificate is issued the units of ing to the System of Units (SI). It provid of to
| or national dard or other ized national
The y stated is the fed Inty which |s from the ltiplied by the ge factor (k=2) to
provide a level of of app 85%. Itis s in with the Guide to ion of L inty in {GUM).

ified conditions. The results relate only to the items tested, calibrated or sampled. The report shail

These resulls may be aff

by deviations from

not be reproduced except in full without approval of DKSH Technalogy Limited,

u¥dn fiaaday maTulal ais
DKSH Technology Limited

2533 nuugunin wwruaan s Tu npaoomust 10260

2533 Suk R

Banghok 10260

oad, F
Phone: +66 2638 7000  Emait info.calibration@dksh.com  Websile: www,dksh.comfscientific-thailand

Delivering Growth - in Asia and Beyond.

CAL-FM-CO01-14: 12 Sep 20
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Airgas Specialty Gases
Airgas USA, LLC

600 Union Landing Road
Cinnaminson, NJ o8o077-0000
Alrgas.com

Alrgas

an Air Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E03MIS9EB0ADD20 Reference Number: 82-401285019-1
Cylinder Number: LL193324 Cylinder Valume: 83.4 CF
Laboratory: 124 - Riverton (SAP) - NJ Cylinder Pressure: 2215 PSIG
PGVP Mumber: B52018 Valve Outlet: €60
Gas Code: NQO,NOX,S02,BALN Certification Date: Sep 05, 2018
Expiration Date: SeE 05, 2026 ———
Certificati In with "EPA T y Protacel for Assay and Cenlification of Gaseous Calibration Standards (May 2012)" document EPA
GO0/R-120531, using the assay p listed i gy does not require ion far ytical i This eylinder has a total analytical
unceriainty as stated befow with a confidenca level of 95%. There are no significant impurities which affect the use of this mixture. All i areona
ol | baszis unless is2 n
Do Mot Use This Cylinder below 100 psig. Le. 0.7 megapascals.
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 50.00 PPM 50.71 PPM G1 +i- 1.4% NIST Traceable 08/27/2018, 08/05/2018
NITRIC OXIDE 50.00 PPM 50.67 PPM G1 +-1.4% NIST Traceable 08/27/2018, 09052018
SULFUR DIOXIDE 50.00 PPM 50.54 PPM G1 +/- 1.0% MIST Traceable 08/27/2018, 08/05/2018
NITROGEN Balance
CALIBRATION STANDARDS
Type LotiD Cylinder No Concentration Uncertainty Expiration Date
NTRM 16060625 CC442585 50.42 PPM NITRIC OXIDEMITROGEN +- 0.8% Jun 27, 2020
PRM 12368 5604118 26,86 PPM NITROGEN DICXIDE/AIR +- 1.5% Jun 02, 2017
GMIS 7042010104 CC503941 5,101 PPM NITROGEN DIOXIDE/NITROGEN +- 2.0% Jun 01, 2020
NTRM 14010327 KALOD4376 49.08 PPM SULFUR DIOXIDE/NITROGEN +-1.0% Apr 17, 2024
The SRM, FRM or RGM noted above is only in reference 1o the GMIS usad in the assay and not pari of the analysis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet 6700 APW1100391 NO FTIR Aug 09, 2018
Nicolet 5700 APW1100391 NO2 FTIR Aug 31, 2018
Nicolet 6700 APW1100391 502 FTIR Aug 30, 2018

Triad Data Available Upon Request
NOTES:PO# 5218003935

Net weight: 2736 grams
Gross weight; 17393 grams

This calibration std. has been certified in accordance with the May 2012 EPA Traceability Proto
Document EPA-800/R-12/531. All testing processes and measurements conform to the requird
ISO/IEC 17025 and to Airgas SO 9001:2008 and relate anly to items identified on this cerfj
are certified to be NIST Traceable with total uncertainty as detailed under Analytical Uncepl
document shall not be reproduced in full without written approval of the issuer,

/ACCREDITED)
TESTING CERT No. 3082.05

e M,

Approved for Release

Page 1 of 82-401285019-



NSCoTISITIS 17028
VVTISTR CALIBRATION 0057

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0176 MTC No. EEL. BP. 8/0167
CALIBRATION CERTIFICATE

Submitted by : Integrated Research Center Company Limited.

Address : 122 Moo 2, T.Thatoom, A.Srimahaphote, Prachinburi, 23140.

Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Deseription : Sound Calibrator Temperature ((23+3)°C
Manufacturer : Rion Relative Humidity : (50 + 15) %

Model :NC-74 Ambient Pressure  ; (101.325 + 1.500) kPa
Serial No. : 35046798

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214

4. Digital Multimeter Agilent 34401 A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Panasonic VP-7722A S/N 041477D122.

7. Condenser Microphone B&K 4180 5/N 2633526.
Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which arc traceable to the International System of Units through the National Institute of
Metrology (Thailand),

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

Date of Receipt : 3 Jan. 2024

Date of Calibration : 5 Jan, 2024 13

The results relate only to the items tested/calibrated or valus assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governar of TISTR.

FM.BLMTC.002 Rev.s

Head Office " Dffice/Laboratory Office

35 Mu 3 Tamban khleng Ha, Amphoe Khlong Luang,  Sol 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahanyothin Road, Chatuchak, Bangkok 10800,

Changwat Pathurnthani 12120, Thailand Amphoe Muang, Changwat Sarmutprakan 10280, Thatand  Thailand
Tel, (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel, (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax, (66) O 2577 9009 Fax, (66) 0 2323 9165 Fax, (66) 0 2579 8592

E-mail : rurmpaigitistr.or th Websitamaww tisteorth  E-mail : mteg@tistr.onth E-mail : sumaleeg@tistr.orth

NSC-TISETIS 17025
CALIBRATION 0037

IATISTA

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0176 MTC No. EEL. BP.  9/0167

CALIBRATION CERTIFICATE

Submitted by : Integrated Research Center Company Limited.

Address : 122 Moo 2, T.Thatoom, A Srimahaphote, Prachinburi, 25140.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature (23+3)°C
Manufacturer : Delta Ohm Relative Humidity : (50 + 15) %

Model : HD9102 Ambient Pressure  : (101,325 + 1.500) kPa
Serial No. : 10038483

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037,

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.

4. Digital Multimeter Agilent 34401 A §/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Panasonic VP-7722A S/N 041477D122.

7. Condenser Microphone B&K 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technigue.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

Date of Receipt : 3Jan, 2024
Date of Calibration : 5Jan. 2024 Y ?’

The results relate only to the items tested/callbrated or value assigned
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is abtained from the governor af TISTR

FM.BLMTC.002 Rev.

Head Office

35 Mu 3 Tamben Khlong Ha, Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand

Tel. (66) O 2577 9000

Fax. {66) 0 2577 2009

E-mail : rumnpai@tistr.or.th Websitewww tistr.orth

Office/Laboratory

Soi 1€, Bangpoo industrial Estate, Sukhurmvit Road,
Amphos Muang, Changwat Samutprakan 10280, Thaland
Tel, (66) 0 2323 1672-80 ext. 115, 116

Fax. (66) 0 2323 9185

E-mail : mtcgtistr.or.th

Office

196 Phahonycthin Road, Chatuchak, Banghkok 10900
Thailand

Tel. (66) 0 2579 1121-30 ext, 5219, 5225, 5217
Fax. (66) 0 2579 B592

E-mnail : sumaleegtistr.or.th



NSC-TISITIS 17025
VUTISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A 5/N 122037.

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,

Request No. 21-67/0176 MTC No. EEL. BP. 8/0167
CALIBRATION CERTIFICATE
Submitted by : Integrated Research Center Company Limited.
Address : 122 Moo 2, T.Thatoom, A.Srimahaphote, Prachinburi, 25140.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.
Instrument Calibrated : Ambient Environment
Description : Sound Calibrator Temperature 1(23+3)°C
Manufacturer : Rion Relative Humidity : (50 +15) %
Model i NC-74 Ambient Pressure  : (101,325 + 1.500) kPa
Serial No. 1 35046798

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,
4, Digital Multimeter Agilent 34401 A S/N MY44005560.
5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

ST o
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0176 MTC No. EEL. BP, 9/0167
Nominal Output of Unit Under Test =114 dB re 20Pa at 1000 Hz
Acoustic Qutput in dB re 20(Pa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH
1. Sound Pressure Level
Standard Microphone Measured Sound Pressure | Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 113.84 -0.16 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 988.6 -11.4 +1.5 +2.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) [EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 0.17 +0.50 +4.0%
Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included. S
L
Calibrated by : Approved by : v
......... éL'/% .
B ﬁ
(Mr.Weerachai Deechaiyae) (MrReawate =1 Be
— LT
R
Electrical and Electroni s Laboratory
Date of Calibration 5 Jan. 2024 Industrial Metrology and Testing Service Centre
Date of Issue 5 Jan. 2024 Ref : 2011267010300007003
End of Certificate 3/3

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BLMTC.002 Rev.

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlang Luang,
Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. (66} 0 2577 9009

E-mail.: rumpaigtistr.orth Websitexwwwtistr.orth

Office/Laboratory Office
Sai 1€, Bangpoo Industrial Estate, Sukhumvit Road,
Amnphice Muang, Changwat Samutprakan 10280, Thalland  Thailand

Tel. {66) 0 2323 1672-80 ext, 115, 116 Tel. (66) 0 2579 1121-30 ext, 5219, 5225, 5217
Fax, (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : mtcgtistr.ar.th E-mail : sumaleegtistrorth

196 Phahoryothin Aoad, Chatuchak, Bangkok 10900

6. Audio Analyzer Panasonic VP-7722A S/N 041477D122.

7. Condenser Microphone B&K 4180 S/N 2633526.
Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measureq by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.

Date of Receipt 3 Jan. 2024

Date of Calibration 5 Jan. 2024

The results relate anly to the items tested/calibrated or value assigned.

1/2
w

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.t

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand

Tel. (a6) 0 2577 9000

Fax. (66) 0 2577 9009

E-mail : rumpaigtistr.orth Website:www tistr.orth

Office/Laboratory Office
Sai 1€, Banepoo Industral Estate, Sukhumvit Road,
Armphoe Muang, Changwat Samutprakan 10280, Thalland  Thailand
Tel. (66} 0 2323 1672-80 ext, 115, 116
Fax. (66} (1 2323 9165

E-mail : mtc@tistr.orth

Fax. (66) 0 2579 8592
E-mail : sumaleagtistr.or.th

196 Phahonyothin Road, Chatuchak, Bangkok 10800,

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217



ATISTA

NSC-TISITIS 17025
CALIBRATION 0037

Request No.

Date of Calibration

Date of Issue

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-67/0176

MTC No. EEL. BP.

8/0167

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

factor k = 2, providing a level of confidence of approximately 95%.

Nominal Output of Unit Under Test =94 dB re 20{1Pa at 1000 Hz
Acoustic Output in dB re 201Pa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level
Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.98 -0.02 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1001.5 1.5 +1.5 +1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 0.88 +0.50 +3.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was included at level of 0.16 dB from manual.

Calibrated by :

(Mr.Weerachai Deechaiyae)

5 Jan. 2024
8 Jan. 2024

Approved by :

_— 5
Electrical and EW Laboratory

Industrial Metrology and Testing Service Centre

Ref : 2011267010300007002

End of Certificate

2/2

The results relate only to the items tested/calibrated or value assigned,
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR

Head Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand
Tel, (66) 0 2577 5000
Fax. (66) 0 2577 5009
E-mail : rumpal@tistr.orth Website wwaw tistr.orth

Office/Laboratory

Amphoe Muang, Changwat

Tel. (66) 0 2323 1672-80 ext, 115, 116

Fax, (66) 0 2323 9165
E-mail : mtcatistrorth

Soi 1C, Bangpoo Industrial Estate, Sukhurmvit Road,

FM.BLMTC.002 Rev.
Office
196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Samutprakan 10280, Thailand  Thalland

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217

Fax. (66) 0 2579 8592
E-rmail ; sumalee@tistr.orth

NSC-TISITIS 17025

VITISTR CALIBRATION 0037 .
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) i
Request No. 21-67/0176 MTC No. EEL. BP.  9/0167
CALIBRATION CERTIFICATE
Submitted by : Integrated Research Center Company Limited.
Address : 122 Moo 2, T.Thatoom, A.Srimahaphote, Prachinburi, 25140.

Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature 1(23+3)°C
Manufacturer : Delta Ohm Relative Humidity : (50 + 15) %

Model : HD9102 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 10038483

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,

4. Digital Multimeter Agilent 34401 A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Panasonic VP-7722A S/N 041477D122.

7. Condenser Microphone B&K 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.
Date of Receipt 3 Jan. 2024

Date of Calibration 5 Jan. 2024

"y

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BLMTC.002 Rev.
Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, 5ol 1C, Bangpoo Industrial Estate, Sukhurmvit Road, 196 Phahanyothin Road, Chatuchak, Bangkok 10900
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Sammutprakan 10280, Thailand  Thailand

Tel, (66) 0 2577 9000
Fax, (66) 0 2577 9009
E-mail : rumpaig@tistr.or.th Website:awww tistr.or.th

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. {66) 0 2579 B592
E-mail : sumaleeg@tistr.or.th

Tel. (66) D 2323 1672-B0 ext, 115, 116
Fax. (66) 0 2323 9165
E-rnail : mica@tistr.or.th



NSC-TISITIS 17025
CALIBRATION 0037

ATISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0176 MTC No. EEL. BP.  9/0167
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

factor k = 2, providing a level of confidence of approximately 95%.

Nominal Output of Unit Under Test =94 dB re 20uPa at 1000 Hz
Acoustic Output in dB re 20puPa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone M d Sound P Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) 1EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 93.85 -0.15 +0.10 +0.75 dB

2. Frequency

—

NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

I2TISTR

21-67/0176 MTC No. EEL. BP. 9/0167

Request No.
Nominal Output of Unit Under Test =114 dB re 20Pa at 1000 Hz
Acoustic Output in dB re 201Pa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH

1. Sound Pressure Level

—

Standard Microphone Measured Sound Pressure | Deviated value| Uncertainty Tolerance limit

Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 113.84 -0.16 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 988.6 -11.4 +1.5 +2.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) TEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 0.17 +0.50 +4.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) [EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 988.6 -11.4 +1.5 +2.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) TEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 0.85 +0.50 +4.0%
Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.
Date of Calibration 5 Jan. 2024 g %‘(

The results relate only to the items tested/calibrated or value assigned )
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

Head Office

Fax. (66) 0 2577 5009

FM.BLMTC.002 Rev

Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe khlong Luang,  Soi 1, Bangpoo Industrial Estate, Sukhurmvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 1090¢
Changwat Pathumthani 12120, Thailand Armphoe Muang, Changwat Samutprakan 10280, Thailand  Thalland

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-B0 ext, 115, 116 Tel (66) 0 2579 1121-30 ext, 5219, 5225, 5217
Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:www.tistrorth  E-mail - mitc@tistr.orth £-mal ; sumaleegtistr.or.th

3, The microphone volume correction was not included.

Calibrated by : Approved by :
(Mr.Weerachai Deechaiyae)
So .
Electrical and El’e?trnni!]ﬂﬂls Laboratory
Date of Calibration 5 Jan. 2024 Industrial Metrology and Testing Service Centre
Date of Issue 5 Jan. 2024 Ref : 2011267010300007003

End of Certificate 3/3

The results relate anly to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission Is obtained from the governor of TISTR.

Head Office

FM.BLMTC.002 Rev
Office/Laboratory Office

35 Mu 3 Tambon Knlong Ha, Amphoe Khlong Luang,

Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 5009

E-mail ; rumpaig@tistr.or.th Websitewew.tistr.or.th

5ol 1€, Bangpoo Industrial Estate, Sukhumvit Road,

196 Phahonyothin Road, Chatuchak, Bangkok 10900

Amphoe Muaneg, Chanewat Samutprakan 10280, Thailand Thailand

Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax. {66) 0 2323 9165
E-mail : mtcgtistr.onth

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 B592
E-mail : sumaleeg@tistr.or.th
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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. E23-12097 24 Dec 23 23 Dec 24 -
USA. 0803018
2 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 660614 5 Oct 23 4 Oct 24 -
Oxide of Nitrogen as Nitrogen Dioxide 60899617
Carbon Monoxide
Carbon Dioxide
List of Instruments Certification for Water Quality Analysis
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Water
1 |pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 23CH1226 27 Sep 23 26 Sep 24 -
HA1G0019 (Thailand-Japan)
2 |DO Meter DO Horiba LAQUA-DO210 Technology Promotion Association 23TW219 27 Sep 23 26 Sep 24 .
HE1D0008 (Thailand-Japan)
3 |Conductivity Meter Conductivity Horiba LAQUA-EC210 Technology Promotion Association 23CH1231/1 27 Sep 23 26 Sep 24 -
HCOK0005 (Thailand-Japan)




Envi Equipment Service Co,, Lid.
L2548 Moo 1, Tumbon Bang Rik Phatthans, Amphur Bang Buea Thong, Nosthaburi 11110
Tel. 094 362 9152, 089 478 7883
L-mnil: sales@envi-ces.com

Certificale No, : E13-12097
Page. : lofé

CERTIFICATE OF CALIBRATION

Customer United Analyst and Engineering Consultant Ca., Ltd.
s 154t sk ok B
Deseription of Equipment Console meter
Munufacturer Apes Instrument
XC-572-V
Serinl Number o UBO3018
1D /Control No. UAEANV.193/2551 S/N 0803018
Envi L& + Temyp (as=2"C
Humidity (50 + 15) % RH
Cal. Bate 2401272023
Issue Date 24122023

Ised

15 EFA Methsd {Unsited State Fryvimmmental Prosccton Agency |
This cetificate i imceahle W national saand, which realiee the s of mesauccment scoosdmg o the [memstional Sysem of ey (5]

Result of Calibration

Thie ceetificane miy 0t he reprodiced athur han i ) ¢xocpt wit prioc Wit approval of e Techitral Musager, Frv Fipoo
Service Conmuny [ imites

These feported ssceriniities of messmament s rxpandsd by 1 coverngo [acior o6 k=3, prviding = 95% amlidknee lovel

Approved by

Calibraied by~ : Mr. Sany 2
{Mr. Mana Fuckhud)
Technival Manger

EES

Certificate No. : E23-12097
Page :3of6

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547415
S-POINT METRIC UNIT

Meter Conpnbe Informution alibiution Conditiois

Dae ‘Tim wmaams | 08| saTenp | 23 | K
Calibration . | ]
5K o

Reference No. SER2I-1 24| Std Press 6l mm Hg
Barometric |
P vy TesH1 mmHg Ky U386 |
Calibratlon

Mieter Gamma B.999 Consale Leak r.‘lu:k” PASS |

Calitrration Datn
Heunlts

Stundurdized Duta Dry Gus Meter

Calibration Factor | Flowrate |

Value | Variation | Std & Corr | 0212 m'as/min | Varistion

Dry Gas Meter | Calil

(Vngan} | (Quine) | (Vwiun) | (Qwian) | (Y) (4&Y) { Chmstpenns) (& Hig) (&Hg)
m' | mYmin | m' m'/min mimin mm Ha0
w3 | et | 0037 | sen | osss | emT wo 16,929
0130 | oon | 037 | oon | ovse | aoie 0011 46.702
| 0139 | o0te | 0136 | 0ol | oo | oon 0016 A5HIN
| 0139 | oo 0,136 0016 0,980 it ihile 45915
0278 | oz | oote | 0970 | aom iy 45680
0278 | 0020 | 0267 | oo | osed | oo 0019 49510
0279 | o2 | 0270 | oee | 0967 | 0003 0026 46441
p21e | oir | b2ee | ooze | 0063 | o0t 1026 46,461
3Nt | oM | 026w | om0 | 09sd | omte | oo |
0281 | 0031 | 0267 | 0030 | 0.951 0,019 0o | 0,166
0970 | ¥ Average | anone “E‘l__':;!

Note:  For Calibiration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter, acceplable
wlerance of individunl values from the svernge s +0.00.

For £ Hg, orifice pressure differential that equates to 0,75 efm (00212 or'min) w standarnd fén

pressure, scceptable wlerance of individual values from the average is <0.2 inches (5. Imm) |

e

Meter Consete Information

Certificate No. : E23-12097
Page 206

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

Calibrathon Conditiom

ﬁ::::'rm"d" | xesmy | 241272023 }:;'5 iﬂ Temp | 393 K
_ﬁ:;-;;;smn | ose3ons | | g’m"&m SER23-12040 : StdPress | 760 | mm Hy
RoM Modet | skasex | | isolniied TESH | morkg | | K 02386

DGM Serial | popogrce !ﬁ:ﬂm . Cousle Leak Cheek | PASS

Hun Time Metering Conmt:_ C il M"",,.
gsﬁ; Volume | Volume 2::: g::;' Volome Volume g::‘; ?.::"::
DH Initial Final Enitinl Final Imitinl Final Initinl Final
(Pl (Vi Vit (i) (tar) (Vwi) (Vwi) (L] (tt)
mim He0 ' m’ a m’ m | e ©
13.0 0.1650 0.36850 17 186,76006 | 18689844 | 25 5 |
150 | 02050 (14450 27 18689848 | 18703686 35 15
W0 | 04520 0.5920 27 18704374 | 18718152 25 15
261 | L5920 lb.?_‘:_l_b b -] 187.181 ’t_! |H'.‘..II'IIQ 25 2%
ELA] | 0.74M "I..ll"_iil IR I8 18732082 | IN7.60284 15 a5 |
i .ll;:ﬂ 1.&13” 13030 | 28 2y 18760284 | 14747292 2% I:F
._‘.il.li L3 };I; | 28 Jl\- IAT.HESTR | 1BR.15R52 15 -H-
0.0 15960 8 % I88.15452 | IR8.43032 il L3
L I.Pﬂi'-'il 9 29 IS8 400F4 | IRR.TIO0S2 24 [ u
111 L1670 ; 19 29 184, TS IEN.‘I"JZ‘M 14 1 N

Certificate No. : E23-12097

Page :dof6
Meter Console Infarmation Calihration Conilitions
Console Madel - 10:45 |
Noaiber | XC-fn-v Date | Time 2411272023 AM Sid Temp 293 K
Comsolc Serial | 405518 | | Collbratlon SER23-12040 SWPres | 760 | mmHg
Number Mo |
Baromefric |
o -
SKISEX Pressure 6541 mmHg K 286 |
Calibration | -
DO THE | | Meter Gamma hove Console Leak Cheek | PASS |

Calibration Dhate

1000 |
0,440
E 0.980
=
g
E
< 0970
H
2
=
0.960
0.950
0,540
0.000 0.0
Comseile Seriat ORO01H

Calibraion Reference No

Meter Gamma vs Flowrute

b
kY
N
o065 0965
\
\
A\
v
11:952

i 0015 0,020 no2s o030

Flowrate Standardized & Corrected (ov'/min)

HER23- | 20

~e=Cigmma ¥
o Max Allow ¥ |
Mol Allow Y

0035




Certificate Mo | E23-12097

Page :5of6
Console Model | . 10:45 -
N bier NC-5T2-¥ ! Daate Time | 241272023 AM Sud Temp 293 K N
) 1
Camle Serial | gq0315 Calibinton SER23-12040 Std Press | 760 | mm Hg
Numbeor No.
DGM Madel ? Barometric -
S . TH5.8 H K 1.386
! KISEX i | ] mmHg _: |
DGM Serial Calibration . i
Numbir 000097 66 | Meter Gamma 0999 Console Leak Cheek | PASS
Cafibration g 4230 Calibrtion Refercnce Mo SER23. (20401
Meter Pressure vs Flowrate |
0040 |
nas
0,030
el
==
= 0475
3
0.0z
7
o
g anis
=
&
ol
0005
(O e ] e fees ! | E———
000 A0.000 BLI00 0000 100 (e
DGM Orifice AH {mm H20)
Ciansale Serial ORIOIE Chmpale Mods! NC-$TIV

ENTECH

Calibration Certificate

Wi . qrghh
b
Certificate No: G 50614
Date of issue ; 06-Oct-23
Instrumaent description Flise Gars Aralyzer
Instrument modal Tesin 350 New
Cantrel unit serial no, 099402/701
Instrument serisl na. t 6089917701
1D no. or contrel no. t LAEEFM. 0072560
Manufacturer + Testo SE B Co. KGan
Proba description o
Probe model =
Probe serial no. =
Customer name United Analyst and Engineering Consaltant Co,, Ltd,
Customer address 81 5o Udomsuk 41, Sukburmvit 8., Bangchak, Phrakhanang, Bangkok 10260
Total pages of certificate 1 7 Fages
Receiving no. T LXaNes
Receiving date. 8-5ep-13
r af cali Gas Cafitration|Cxyaen 2,958, 10.04,21.02 Hwal, Carton Monaxide 80.14,302,1003 ppm,
hitrogen Dicudde 30.34,80.56,201.9 ppm, Nitric Oxice 30,01,151,5,322,5 pom,
Suiphur Dioide 50,36, 100.8,600.8 pom)
Condition of UUC. Used
Ambient condition Al af the Measurment ware caried out the stabirzed labotary
Termperature L3 E50C
Humidaty 1 55 & 15 WAH
Calibration place 1711 Sol A7 Yaek 48, Laksi, Bangkok 10210
no.:  This was cilibeatad by compartsan with Standard gas misture accarding

o cafibration Work Instruction no, W-LL-28C

Tt confrantiion cerfificate swpanabisl uriceriaiaty of MREASLETIENE S Stated 4 e Stanoan noeAny of meastrent

Muitioiee by coverage Sotor ke, i for 2 same o

4 coverage, ar. 5%,

s contiifcate is anobed ol fo Mevr e fest Bmarmnmenta’ conition,

T Caliwation Canmiffcale muy not be reporoiuced Ener T i1 Aol secent wikh the perissn of e Ssung Bbaraton:
Cnilirantion CoNTHCANES Riffoud SENae and seel not val and The résults reinte onl fo-the ifems festedoaltateg

s iraton cenfificate aoaments are iracetulty (o national stancard, wiNTh realee MESSNEMEN Jcovding o the

Jrternatoni System of Lines (ST

Date of calibration t

FMCL-09-C Rev

Entech industrial Sobution Co.Ltd,

05-0ct-23

E2 N

Mrs. Nonguck Wengsettes
Tochnical Manager

Mr. Kwanchal Khamdoung
Calibration Technician

Page 1ol 2 Insuiied Dobe 260216

17/121 Soi Ngarmwangwan 47 Tesk 48 Toonascnghorg, Laks, Bungkok 10210 THALAND Tel O-2770 SE0E 0

Tex 0 0105536035501 wwwentechouth

Certificate No, : E23-12097
Page :holf

THERMOCOUPLES SYSTEM CALIBRATION

Sinpling System Equipment lnformation

Calibration Couditions

Meter Box Model Number | JENCO 765 KF

Console Model Number XC-571-v | Date Time 24712/2023

wole Serial Number 0803018 | Calibration Heference No. SER2-12040
DGM Model Nnﬂb_:r SK25EX .%mwThtﬂameiﬁ_ o IJI&I("JN
DEGM Serial Number D07 66 Serial Number 183169105

Meter Box Serial Number | JC 16095 |

Console Thermocouple Simulutor

Meter Box Channel Temperature Reading ( °C )

-17.0 380 | 940

Chunnel and
test point SI80 | 250 | 380 | 930 | 1490 | 2600 | 3700 | 4820 | 5930 | 8160 | 10380
Staek AIT0 | 250 | 380 | 940 259.0 | 3710 | 4820 | 5030 | B160 | 1038.0

-17.0 | 250 | 380 | %40

-17.0 | 6.0 | 380 | 940

Oven = - | . = _| 2
Exit -17.0 | 260 | 380

Tolerance Range
Stk = 1.50%  Absolute Meter £ 30'C
Probe = T Exit £ 20°C
Filter = 30°C

Standard References  (Table 1)

Certificate No.: G 660614

Standard Cortificats No. Vendor Due date.
Oucyeien { 02 2,458 5 Vol EFICTTY Linde 30-5ep-25
Cnoygen { G2 ) 10.04 % Vol Ch-415321 Rt HB-Now-T6
Orygen { 02 ) 21.02 % Val CG-0041-22 it 10-Feb-27
Carbon moncxdick { 0} B0.14 ppm CE-0040-22 it H-Fob-27
Carbon maraside ( €0 ) 302 ppm 191523 Lnde 16-Jus-25
Carbn rneside { 00 ) 1003 pom 2584/23 Lind 10-5ep-25
Narogen Dioxide | NO2 ) 30,34 ppm 2M3ran Linde 22-Mm-24
Nérogen Dimckie { MO2 ) 50,96 ppm 3021 Linde 25-Jm-24
Ritrogen Diencide ( NO2 ) 201.5 pom 1975/23 Linge 17-Jul-25
Nitric Cxdde { MO ) 30.01 ppm C6-0014-23 Mimt 19-Fabr-25
Wikric Chadcke { MO ) 151.5 ppm s/ Linde 22-Jan-28
Nitric Oxida { NO ) 322.5 ppm 1974423 Linga 17-2ud-25
Sulphur Daoride { S02 ) 50,36 ppmy 2004/33 Linde 17-2i8-25
Sulphur Diowide { 507 ) 100.8 ppm 350722 Lire: 05-Now-24
Suiphur Diawids { 502 ) 6008 ppem 00323 Linde: 17-1-35
Maasured room conditions
Teniperature 21 " Huomadity BR7 WRH Presmure 10094 mivr
Calibration conditions
Gas Temperaturg 23 'C Fowrate @ 1,100 mimin {Gas pressure 10194 miver
Calibration Results (Without ) (Table 2)
Beiaiatar o Standid Standard Maan of i, Uncertainty
Values uuc (13]
02 (Wvel) 2498 248 -0.018 [V RE]
02 {Tvel) 004 10,07 0.3 020
02 (Shvel) 1.0 2110 oo .30
€0 {ppm) a0.14 1 085 30
00 [ppm) 2 304 2 2]
0 {ppmj 1003 1008 ] 12
HOZ (ppm) 3034 8.2 214 80
WOz (ppen) 096 0.5 046 81
MO2 (ppem) me 4.7 8 12
WO (ppm) 0 . ] -L01 wa
MO {ppm) 1515 152 05 a0
MO (ppm) s azn a5 1z
502 {ppm) 50,36 50 436 6.0
502 {pam} 1008 103 12 60
502 {pom} 600.8 606 52 13
Remark : 1 omalfrmal = 1 %l | pmel/mel = 1 pom.
End of Report
i CLA19C Rev B Page 2od 2 Esued Date 260215

trial Sclution Co,Ltd,

Mamrworgwnn 47 Yeek 48 Toongsonehore, Laks
Ta I - GVOSBIBOASSS1

anghok 10210 THALAND Tal 0-2
e artechceth

_enanslumaunu




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3; EQUIPMENT CALIBRATION AND

534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29  FAX.0-2719-9484

S,

TING SERVICES

NSC-TISETIS17025
CALIBRATION 0005

Cert.No.: 23CH1226
Page.: 10f3

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

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

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

(\/) Saithip Meangmai

() Warakorn Lerngagtrakul
() Ponpan Paipim

Issue Date :

pH Meter

Horiba

LAQUA-PH210

HA1G0019
UAE.EFM.202/2564(EFM.pH.10/64)
Used item

26 September 2023

27 September 2023
2309-0881WSC-4

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

(25 + 25) °C

(50 + 15) %

In - house method

- CP-CHS by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)

~ CP-CH8 by comparison with standard thermometer

Warakorn Lerngagtrakul

Salﬂ#p

Approved Signatory

2 October 2023

The Uncertainties are for a pr ility of approxi 95%

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

Calibration Results
Function : pH Measurement

Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
I

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

enaslumuAN
A 0053073

Cert.No.: 23CH1226
Page.: 30f3

1
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage |
Calibration Buffer ing ing |[pH factor

(mV) (%) k

pH Electrode 4.008 4.01 141.5 0.0079 2.00

S/N..m 6.986 6.98 -34.9 0.011 2.00

6.986 7.00 -34.2 0.011 2.00
9.997 10.01 -205.7 0.0085 2.00

Function : Temperature Measurement

(*) Without adjustment

This equipment was connected with Temperature Probe;

- Model : 9652

- Serial No. : =

Dimension of probe;

- Length : 103 mm

o Diameterg 16 mm

- Immersion Depth a 90 mm
Calibrati; uuc* Error Uncertainty of | Coverage

Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (£°C) K
25.0 25.002 25.0 -0.002 0.13 2.00
30.0 30.004 30.0 -0.004 0.13 2.00
35.0 35.003 35.0 -0.003 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

-000-

i
'-.“_:'&L |
tenaslumuAy
a 1182399

Cert.No.: 23CH1226
Page.: 20of3
Condition of this calibration result
1. Reference Standard Instrument : -

Instrument Serial No.  ID No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4982054 110RC044 231908 26 Jul 2024

This certification is traceable to the International System of Unit maintained through:-
- Technology Prometion Association (Thailand-Japan)

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

2. Certified Reference Materials

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 913598 14 July 2025
pH 6.986 CPA chem 863833 28 Dec 2023
pH 9.997 CPA chem 913600 14 July 2024

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 Fluke at pH (4,7)(7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voitage Actual Reading Measurement factor
Calibration Input : (:mV) P
pH mV mV | pH
pH Meter 4.00 177.48 1776 | 401 0.058 2.00
S/N.: HA1G0019 7.00 0.00 0.2 | 7.00 0.058 2.00
7.00 0.00 02 | 7.00 0.058 2.00
1000 | 17748 | -177.2 | 1001 0.058 2.00

enaslumuAy
a 1182400

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

Cert.No.: 23TW219
Page.: 1 of 2

Certificate of Testing

Equipment : DO Meter

Manufacturer : Horiba

Model : LAQUA-DO210

Serial No. : HE1D0008

ID No. : UAE.EFM.207/2564(EFM.DO.09/64)

Received Date : 26 September 2023

Test Date : 27 September 2023

Reference : 2309-0884WSC-3

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

Bangchak, Phrakhanong, Bangkok 10260

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

by Comparison Technique with Azide Modification Method

Test Procedure :

Walalak Sirithean

Slbe

Approved Signatory

Tested by :

Approved by :

(\A Saithip Meangmai
{ ) Warakorn Lerngagtrakul
() Ponpan Paipim

Issue Date : 29 September 2023

enaslumuAy
B 0325261



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

NSC-TISI-TIS17025

Cert.No.: 23TW219
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).

N

Sodium Thiosulfate pentahydrate

Instruments Serial No. ID No. Certificate No. Due Date
1) Burette - 130BU10 23CG1172 22 Mar 2025
2) Balance 1124013382 140RC006 23MM18 20 Feb 2024

. Standard Material :-

Material Manufacturer Lot.No. Assay
Merck AM1763316 100.2%

Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 9K1B0020
Titration Method [ DO Meter
Standard Deviation

(Azide Modification Method) Reading

(mgiL) (mgiL) (mg/L)
5 |

8.16 8.16 0.0071

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

Cert. No.: 23LM168
Page.: 1 of 2

Certificate of Calibration

Equipment -
Manufacturer :
Modelg

Serial No. :

ID No.g

Submitted by :

Location :

Received Order :
Calibrated Date :

DO Meter with Sensor

Horiba

LAQUA-DO210

HE1D0008
UAE.EFM.207/2564(EFM.DO.09/64)

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

Bangchak, Phrakhanong,

Bangkok 10260

TPA Chemistry Calibration Laboratory

25 September 2023
29 September 2023

CALIBRATION 0008

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

-olo-

a P

-.'_mﬁ-],-a

. 1

tenaslumuny
a 1182622

Equipmentg DO Meter with Sensor Cert. No.: 23LM168
Condition As-Received :  Used ltem Page.: 2 of 2
Reference : 2309-0884WSC~4

Procedure Used :-

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

The temperature scale used was based on ITS-90,

Ambient Temperature : (26+10)°C
Relative Humidity : (50:30)%
AC Line Voltage : (220+22)V
Calibrated by : Krisda Malee

[/ 4‘
Approved by Ltn]gggg:'-

Approved Signatory
() Pornthippa Tameyakul
( ) Ponpan Paipim
() Suwit Imjai

Issue Date : 5 October 2023

The Uncertainties are for a pr ility of approxi 95%

This certificate may not be reproduced other Lhan in full, except with the prior writtcn

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

enaslumuAy
A 0059010

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIDRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 T Te1Tes
TEL.0-2717-3000-29  FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 23CH1231/1
Page.: 1 0of 3

Certificate of Calibration

This Certificate was issued to replace to the Certificate No.23CH1231

Condition of this result of calil

ation

1. Reference standard instrument:-

Instrument

Serial No. Cert. No. Traceable Due Date

1) Digital Thermometer 2188080 2211285 TPA 21 Oct 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Function : Temperature measurement.
This instrument was connected with temperature sensor, S/N.: 18F 100252
Calibration| Immersion _| Standard uuc . Coverage
) N Error Uncertainty
Point Depth Temperature Reading - - Factor
() (mm ) (c) (c) (c)_ (#c) | &
25.0 100 25.004 24.8 -0.204 0.16 2.00
30.0 100 | 30.000 29.8 -0.200 0.16 2.00
35.0 100 | 34.998 34.8 -0.198 0.16 2.00

UUC* : Unit Under Calibration

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

-00o-

ot

tenaslumuA
21183569

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

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

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure:
Calibrated by :

Approved by :

(\/)Saithip Meangmai

( ) Warakorn Lerngagtrakul

( ) Ponpan Paipim

Issue Date :

The Uncertaintics are for a

Conductivity Meter

Horiba

LAQUA-EC210

HCOKO0005
UAE.EFM.204/2564(EFM.SCT.09/64)
Used Item

26 September 2023

27 September 2023
2309-0882WSC-4

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

Bangchak, Phrakhanong, Bangkok 10260

(25 + 25) °C

(50  15)%

In -house method i

- CP-CH6 by direct measurement

with certified reference material (CRM)

- CP-CHB8 by comparison with standard thermometer

Warakorn Lerngagtrakul

Approved Signalory

16 October 2023

pr of approxi 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.

enaslumuAy
A 0053485
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Condition of this result

1. Reference Standard Instrument :-
Instrument Serial No.
1) Thermometer 1963878
2) Ref. Std. Thermometer 4982054

of calibration

ID No,
130RC095
110RC044

Certificate No.
2311051
231908

Cert.No.: 23CH1231/1
Page.: 2 of 3

Due date
05 Sep 2024
26 Jul 2024

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

2. Certified Reference Materials :-
= Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to SI
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

= Conductivity Solution Manufacturer Lot No. Exp. date
1413.0 pSfem CPA Chem 913596 14 July 2024
12.880 mS/cm CPA Chem 913597 14 July 2024
- Control Conductivity calibration solution temperature by Water bath (25:0.1) oC-
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration results
Function : Conductivity Measurement
(*) After Adjustment at 1413.0 uS/cm
Conductivity Electrode Serial No.:
| Standard Before Adjustment After Adjustment Uncertainty Coverage
| Conductivity Solution UUC* Reading uuc* ing of factor
[ (#) K
1413.0 uSfem 1441 pS/cm 1413 pSicm 9.2 uS/em 2.00
12.880 mS/cm 12,73 mSicm 12.45 m8/cm 0.086 mS/cm 2.00

Remark

- UUC* = Unit Under Calibration

enaslumuAy
a 1184885

@)

Calibration Results

Function : Temperature Measurement

(*) Without adjustment

This equipment was connected with Temperature Probe;

Cert.No.: 23CH1231/1
Page.: 3 of 3

- Model : 9383
- Serial No. 9BBM0068
Dimension of probe;

- Length : 113 mm

- Diameter : 10 mm

- Immersion Depth : 90 mm

Calibration Standard uuc* Uncertainty of Coverage

Point Temperature Reading Etror Measurement factor
(°c) (°c) (°c) (’c) (£°c) k
25.0 25.001 25.0 -0.001 0.13 2.00
30.0 30.003 30.0 -0.003 0.13 2.00
35.0 35.002 35.0 -0.002 0.13 | 200

Remark : - UUC* = Unit Under Calibration

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

-00o-

Sadkp
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Tasemsisaluinasanusousiy UsEv wdauwua wines wwaun 3 3199 szegaiuns

sEMhasieuNnTIAN - Tguigy WA, 2567

57180151USUTRERUWIEU/NIUFIU 1ATallananUsziniauURn1snsned dusuidnsnzinunindindey

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
insesslananysziniasujiRnisiiaszigaunineaniea
1 [Analytical Balance TSP Mettler-Toledo AB204-S / Technology Promotion Association 23MM331 7 Apr 23 5 Apr 24 -
(Readability 0.1 mg) 1128312528 (Thailand-Japan)
2 |Analytical Balance Mettler-Toledo AB204-S/FACT / Technology Promotion Association 23MM332 7 Apr 23 5 Apr 24 -
(Readability 0.1 mg) B108115858 (Thailand-Japan)
3 |UV-VIS Spectrophotometer NO, Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP23-021 20 May 23 18 May 24 -
Technologies MY15410009
4 |UV-VIS Spectrophotometer Hitachi U-1900 / DQE Services Co.,Ltd. SP24-008 16 Jan 24 15 Jan 25 -
2021-064
isasfiandnuszdviasufiRnisiinszinaninin
5 |Conductivity Meter Anu g SI Analytics Lab955 / DKSH Technology Limited C24240057 11 Mar 24 10 Mar 25 -
16300356
6 |UV-VIS Spectrophotometer an’aﬂiﬁ, lumse, Weawa, & (Color) Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP24-018 7 May 24 6 May 25 -
Tasdlonlnsandu Technologies MY15410009
7 |UV-VIS Spectrophotometer Hitachi U-1900 / DQE Services Co.,Ltd. SP24-008 16 Jan 24 15 Jan 25 -
2021-064
8 |[Digestor Unit wian, Tasdlelnsrdust FOSS 2520auto / FOSS Customer Service Report 9809 8 Feb 24 7 Feb 25 .
TECATOR 91794469
9 |Distillation Unit FOSS KT8100/ FOSS Customer Service Report 9807 9 Feb 24 8 Feb 25 -
(Kjeldahl Method) TECATOR 91889052

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

U3Em glufin weuundas wous 1Bulilese aeudauaun din

Mo uRnTIATIERNINTEIU ISO/IEC 17025

Certificate Page 1/1


../../../2023/1-66/ภาคผนวก/ภาคผนวก จ สอบเทียบเครื่องมือ/UAE/Balance/BL2023/23 0407 Balance 1128312528 Cer No 23MM331.pdf
../../../2023/1-66/ภาคผนวก/ภาคผนวก จ สอบเทียบเครื่องมือ/UAE/Balance/BL2023/23 0407 Balance B108115858 Cer No 23MM332.pdf
../../../2023/1-66/ภาคผนวก/ภาคผนวก จ สอบเทียบเครื่องมือ/UAE/Spectrophotometer/SP2566(2023)/23 0520 UV-VIS Spectrophotometer Cary60 Cer No SP23-021 (P).pdf
../../../2023/1-66/ภาคผนวก/ภาคผนวก จ สอบเทียบเครื่องมือ/UAE/Spectrophotometer/SP2565(2022)-test/22 0120 Spectrophotometer U-1900 Cer No SP22-007.pdf
../../../2023/1-66/ภาคผนวก/ภาคผนวก จ สอบเทียบเครื่องมือ/UAE/Conductivity Meter/23 0316 Conductivity meter  SI Analytics Lab955 C24230059.pdf
../../../2023/1-66/ภาคผนวก/ภาคผนวก จ สอบเทียบเครื่องมือ/UAE/Spectrophotometer/SP2566(2023)/23 0520 UV-VIS Spectrophotometer Cary60 Cer No SP23-021 (P).pdf
../../../2023/1-66/ภาคผนวก/ภาคผนวก จ สอบเทียบเครื่องมือ/UAE/Spectrophotometer/SP2565(2022)-test/22 0120 Spectrophotometer U-1900 Cer No SP22-007.pdf
../../../2023/1-66/ภาคผนวก/ภาคผนวก จ สอบเทียบเครื่องมือ/UAE/Digestor,Distillation Unit(TKN)/23 0330 Digestor Unit_FOSS_2520_91794469_UAE.WAS.011_2560_ 2302413-001-01.pdf
../../../2023/1-66/ภาคผนวก/ภาคผนวก จ สอบเทียบเครื่องมือ/UAE/Digestor,Distillation Unit(TKN)/23 0529 Distillation unit_FOSS_Service Report_KT8100_8411.pdf
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Cert.No.: 23MM331
Page.: 103

Certificate of Calibration

Equipment : Ebectronic Balanca

Manufacturer : Mettler Toledo

Model : ABZ0A-5

Serial No. 1128312528

10 Ne. : UAE AIR D18/2550

Submitted by : United Analyst and Enginearing Consuttant Co.,Lid.
3 Sol Udomsuk 41, Sukhurmvit Road.
Bangchak, Phrakhanong,
Bangkok 10260

Location : Balance Room 2

Received order : 07 April 2023

Calibration Date : 07 April 2023

Ambient Temperature 15°c a0 c

Relative Humidity : 30 % 1o 90 %

Calibrated by : Suwit Imjai

Approved by : z

Approved Signatany
) Pornthippa Tameyakul

!
[/: Malee Butkruea

Issue Date : 10 April 2023

The Uncertainties are for a confidence probability of approximately 95%

i

Equipment : Electronic Balance
Condition As-Recelved :  Used item
Reference : 2304-00150C-1

nmilumugy

Cert.No,; Z3MM331
Page: 3 of 3

Resuit of calibration

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

The welghing machine reading eror abtained is given in the table

Frien

Maximum difference between

Posltion 1 Position 2 Position 3 Position 4 Position 5§ off-center and central loading
(1:3] (g) (g) §:3] (g} (g)
-0.0001 ~0.0002 +0.0004 -0.0001 -0.0006 0.0005
3. Doparture from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
tg) (g) (g) (xmg) (k)
Unload 0.0000 0.0000 015 213
ad 0.0899 +0.0001 015 213
1 0.9888 +0.0001 015 213
5 49998 +0.0001 0.15 213
10 9.9999 +0.0001 0.15 2N
20 20,0000 0.0000 0.15 21
50 50.0000 0.0000 016 2.06
T 68.9999 +0.0001 0.18 204
100 99.5999 +0.0001 018 2,03
150 150.0003 -0.0003 0.29 2,00
200 2000005 -0.0005 029 200
The reported uncerlainty of measurement was basad on a by a

factor k , a level of of approx ly 95 %.

-olo-
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Equipmant : Elactronic Balance
Condition As-Recelved :  Used ltem
Refarence : 2304-00150C-1
Procedure used :-
Cali wara using in-h dure CP-OB01 ding to direct

measuremant method against standard weight.
Condition of this result of calibration
1. Referance standard instruments:-

Instruments Model Serlal No. ID Mo. Test report No.
1) Standard Weight Set (E2) 15884 24053 TORCOOT MM-0010-22

2. This certificate is valid only 1o the item calibrated on date and place of calibration.
3. This result of on was made on req) at the point specified by customer.
4. This certificate is not cerified for any commercial transaction.

5. This is ta the System of Unit,
Result of calibration () Without A {*) After A by Internal T
Range capacity : 0 g to 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measuremant Coverage
Applied Weight Reading Correction Uncertainty Factor
(g} (g) (a) {+mg) Y
100 99.9989 +0.0001 019 203
200 200.0001 -0.0001 0.29 200
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g} of Reading (g}
100 0.00007
200 000007

CertNo.: ZaMM331
Page: 2 of 3

Due date
20 Jan 2024

wnmslunniigh:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORA ERVICES 3 EQUIFMENT CALIBRATION AND TESTING SERVICES
5 HANGKOK 10230

MEC.TELTIRTON
EALIRRATION 3604

Cert.No. Z3MM332
Page.: 1of3

Certificate of Calibration

Equipment : Electronic Balance

Manufacturer : Metler Toledo

Model : AB204-5 FACT

Serial No. : E108115658

ID No. : LIAE AIR.016/2555

Submitted by : United Analyst and Englneering Consullant Co_ Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Balance Room 2

Received order © OF April 2023

Calibration Date : 07 April 2023

Ambient Temperature : 15°cwa’c

Relative Humidity : 30 % to 80 %

Calibrated by : Suwil Imjai

Approved by @ ¥

Approved Signatory

{ ) Pomthippa Tameyakul

(/) Males Butkruea

Issue Date : 10 April 2023

The Uncertainties are for a

Th may ant b

Apprensd of the him

rpar




Equipment : Electronic Batance Cert.No.; 23MM332
Condition As-Received :  Used ltem Page: 2 of 3
Reference : 2304-00150C-2
Procedure used :-
Cali were ol using in-h ion p CP-0B01 ing to direct
measurement method against standard weight.
Caondition of this result of calibration
1. Reference standard instruments:-
Instruments Model Serial No. 1D No. Test report Mo, Due date
1} Standarnd Waight Set (E2) 15884 24053 TORGHIT 001022 20 Jan 2024
2, This cerlificate is valid only to the item calibrated on date and place of calibration
3. This result of calibration was made on at the point by
4. This cerificate is not cerified for any commercial transaction.
5. This ion is to the | System af Unit,
Result of calibration | ) Without Adjustment  { * ) After Adj by Internal Calib
Range capacity : 0 g to 220 g Resolution 00001 q
Before Adjustment -
Balance Measurement Coverage
lied Weight Reading Correction Uncertainty Factor
(a) tg) (g) (£mg) (k)
100 100.0002 -0.0002 021 2,06
200 200.0002 -0.0003 0.29 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(9) of Reading (g)
100 0.00009
200 0.00007

enaslamaun.,

DQE Services Co.Led.
DOE o vices 3250 Ladprao-Waaghia 55, Ladgrae- Wanghin R, Ladpeso, Ladprao, Bunghok 10230

Plaane | +66 (0012 538 2054, Eoail @ dgeservicesinfoGzmail.com Frietrhined

CERTIFICATE OF CALIBRATION

Certificate No. :  SP23-021 Page 10of5

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

Address: 3 Soi Udomsuk 41, Sukhumvit Road, B hak, Phrakl

Bangkok 10260

Location of calibration :  Laboratory 313

Equi + UV-Vis §
M: er:  Agilent T i
Model : Cary 60

Serial No,: MY 15410009

1D No, N/A

Received Date: 20 May 2023
Calibration Date : 20 May 2023
Tssue Date : 23 May 2023

Condition Instrument :  Good

Calibrated by : Ty ‘:5' Approved by : e I o

{ Mr-Tanawut Rirtidach ) { Ms. Chonthicha Sangngerm )
Technical Manager Quadisy Manager
liss cmly % the above nd was -
ity af the Iabseatury and i realiesd ot i
natinnal standars tabarssory. This eeetificate sy it be rep than i full escopt m appocwval of the DUE Services Cis, Ll

PM-208-42 ROL 171172020

mnm-:'lzimuqu

Equipment : Electronic Balance Cart.No.: 23MM332

Condition As-Received :  Usad llem Page: 31 3
Reference : 2304-00150C-2

Result of calibration

2. Effect of off center loading

A mass of 100 g was placad to various position on the pan.
The weighing machine reading error obiained ia given in the table

Maximum difference between

Position 1 Position 2 Position 3 Position 4 Pasition 5 off-center and central loading
tag) ta) ta) (g) (g} (g}
+O000 -0.0003 +0.0003 +0.0006 +0.0002 0.0005
3. Departure from nominal value
Balance Measurement Coverage
Applied Welght Reading rrection  Uncertalnty Factor

(a) tg) (g) {xmg}) (k)

Unioad 0.0000 0.0000 o.ie 27

L] 0.0988 +0.0001 018 AT

1 0.9988 +0.0002 018 217

§ 5.0000 0.0000 018 27

10 10.0000 0.0000 018 a7

20 20,0000 0.0000 0.8 215

80 50,0001 00001 018 21

0 70.0001 00001 .20 2.07

100 100.0002 -0.0002 a1 2.06

150 50,0004 -0.0004 029 2.00

200 200.0005 -0.0005 029 2.00

The reported uncertainty of measurement was based on a standard Inty multiplied by a Il
factor k , iding a level of ot of i 85 %
-olo-

enaslamauiier

DCE Services Co, Lid,
DQE Services 12 Soi Ladpro Wanghin 55, Ladgrao-Wanghin Rl Ladprso, Ladprao, Bangkok 10210 "

Phome : +66 (012 538 2054, Ensail : dgeservicesinfo@gmail com oy

REPORT OF CALIBRATION

Certificate No. ¢ SP23-021 Page 2of35
Environment Condition:  Ambient Temperature 25 = § i

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. Diue date
Ahsobance Standard set 25760 95933 22 October 2023
Absohance Standard set 25757 95929 22 October 2023
Wavelength Standard set 25806 95916 22 October 2023
Wavelength Standard set 25758 05915 22 October 2023

Ti This certi ion is to the i System of Unit maintained at National -

Institute of Standards and Technology (NIST) through Starna Scientifie Limited
Spectral Band Widthof UUC: 1.5 nm.
Scan Speed of UUC @ 60 nm/min
Scan Interval of UUC: 015 nm,
Resolution of UUC:  Photometric  0.0001 Abs,

Wavelength 01 nm.

FMT0802 R 07112021

lﬂﬂm‘lhl'ﬂ’l'l.lﬂﬂ



DOQE Services Co.Lud
DQE Services 5ot Ladpmo-Wanghin 55, Ladprao-Wanghin R, Ladprao, Ladpruo, Bengkok 10230
Phane : 466 (012 538 2054, Email : dqeservicesinfo@grmail.com s e
REPORT OF CALIBRATION
Certificate No. : SP23-021 Page 3of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage factor
{nm.) {Abs) {Abs) {Abs) (Abs) i
0.0000 0.0000 L0000 0.0028 2.0
420 0.5787 0.5742 0.0045 0.0031 200
1.0450 10423 L0067 0.002% 200
2,1900 21847 0.0053 0.0075 2.00
0.0000 0.0000 L0000 0.0028 2.00
0.5607 0.5577 0.0030 0.0034 200
W 1.0247 1.0234 00013 0.0035 2.00
2.1229 21171 00058 0.008% 2.00
00,0000 0.0000 (L0000 0.0028 200
_ 05238 5184 0052 0.002% 2.00
= 0.9634 0.9607 0.0027 L0029 2.00
1.9763 19715 0.0048 0.0081 .00
0.0000 ~0.0001 (10001 0.0028 200
0.5191 0.5159 00032 0.0031 2.00
e 1.0003 0.9950 (L423 0.0033 .00
1.9987 1.9817 0.0070 0.008T 2.00
00000 (L0000 0.0000 0.0028 2.00
500 0.5523 0.5501 0.0022 0.0030 .00
1.0809 | OB0E 0.0001 0.0030 200
2.0391 20336 0.0055 G008 2
0.0000 0.0000 0.0000 0.0028 .00
635 05601 0.5585 00016 00031 2.00
1.0512 1.0485 0.0027 0,0030 24
1.9294 19317 -0.0023 0.0083 2.00
EM-T06-02 ROL 111522021
Ll
enenslumugu
DOE Services Co_Ltd.
DQE it 32 Soi Lodpraa-Wanghin 55, Ladprao-Wanghin Rd,, Ladpro, Lodpren, Bangkok 10230 A
Phone ; +66 (0)2 538 2054, Email - degscrvieesinfogmail.com e
REPORT OF CALIBRATION
Certificate No. : 5F23-021 Page Sof§
Wavelength Accuracy :
CRMs Values | UUC Reading Correction Uncertainty Coverage factor
{mm.} {nm.) {nm.) (nm.) k
HLm 2420 -028 018 2.00
27945 9.5 -0.08 018 2.00
267.81 2675 0.31 .18 200
134,06 3335 0.56 018 2.00
36093 3603 0.63 018 2.00
418.59 4180 0.59 0.18 2.00
445,94 445.3 .64 .18 2.00
453.66 453.0 0.66 018 2.00
460.02 4596 042 0.18 2.00
536,59 5364 019 018 200
63798 638.3 032 018 2.00
431.38 4310 038 0.18 2.00
AT2.50 4725 0.00 018 200
51347 5135 -0.03 0.18 2.00
528.88 529.0 012 0.18 2.00
57317 5730 oA7 018 2.00
585.35 585.0 035 0.20 200
644,40 684.5 010 018 2.00
T40.72 741.0 -0.28 0.20 2
T48.55 485 0.05 18 2.00
807.03 507.0 003 018 2.00
87928 3795 022 018 2.00
Remark ;- UUC = Uit Under Cainestion
- NiA = Nt Avalable
U s sated sm of the coverage fuctor & |
witich for & neemal i i ility of

= * Emicates non TIS) acumdsted

- End of Certificate -

FM-TOR-02 R1 11112021

I.Bflﬂ"libl'mtlf]ﬂ

DQE Services Co, Lid.
5 32 Soi Ladpmo-Wanghin 35, Ladprao-Wanghin Rd., , Ladpeno, Bangkok 10230
DQE [ ] i Ladprmo- in anghin Rd., Ladprao, Ladpmo,
Fhane ; +66 (112 538 2054, Email | dqeservicesinfoi@gmail.com .
REPORT OF CALIBRATION
Certificate No. : SP23-021 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage factor
| (am) (abs) (Abs). Abs) (Abs) &
335 0.0000 0.0000 L0000 0,0050 200
0.7478 0.7436 0.0042 0.0058 2.00
555 0.0000 0.0000 0.0000 0.0050 .00
(.8686 0.8648 0,0038 0.0064 2.00
313 0.0000 0.0000 0.0000 0.0050 2.00
02912 0.2908 0.0004 0.0052 2.00
Xl 0.0000 (L0000 0.0000 00050 2.00
0.6448 0.6398 0.0050 00058 2.00
FM-TOR-02 ROT 171172021
v
wnaslunugy

DOE Services Co. Lid.
|m Services S LadsruorWanghin $5 Ludpeso Wanghin i, Ladpran, Ladyrao, Banghok 10230
Phone © +66 (012 538 2054, Email : dqeservicesinfn@gmail.com wACTRL TS
CERTIFICATE OF CALIBRATION

Certificate No.:  SP24-008 Page 1 of 5
Customer :  United Analyst and Engineering Consultant Co. Ltd. (Head Office)
Address : 3 Soi Ud k 41, 5 it Road, Bangchak, Phrakh g, Bangkok 10260
Location of calibration :  Labomtory 315
Equipment:  UV-Vis Spectrophotometer
Manufacturer :  Fitachi
Model : U-1900
Serial No,: 2021-064
ID No.:  UAE WAS.006/2552
Received Date : 16 January 2024
Calibration Date : 16 January 2024
Issue Date : 19 January 2024
Condition Instrument :  Good

Calibrated by : ﬂ-’-} mj Approved by : ‘Hl‘ﬁ a“zﬁ

{ Mr. Tanawut Rittidach ) ( Ms. Chonthicha Sangngem )
Technical Manager Quality Manager
The calibeation resalt s app y calihates items and was found accurste a5 show on dai and placs of callbeeion caly.
11 USSR GapatullLy Of Lo latsiraiey Gl B avmendardds and e i wnlk o' el
naticeal ssndands lsboralory. nos hsan i ful nept with the prior writies approval of the DOE Services Co. Lad,

Lana'n'laimuqu

PM-TO8-02 ROT 17112021



DAOE Services Ca. Lid DQE Services Co., Lul
DQE Services 27 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladpru, Ladprao, Banghok 10230 DQE Services 32 Soi Ladprac-Wanghin 55, Ladprac-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phine : +66 (012 538 2054, Email : dqeservicesinfoagmail com e T s Phone - +66 (012 518 2054, Fmail : dgeservicesinfog@gmail com e v
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No.:  SP24-008 Page 2 o0f 3 Certificate No. : SP24-008 Page 3of 5
Environment Condition :  Ambient Temperature 23 £ 35 ¢ Calibration Results : Without adjustment
Relative humidity 55 +20 %RH Photometric Accuracy :
Wavelength CRMs Values UL Reading Correction Uncertainty Coverage factor
Calibration method : In-house method CP-01 Based on ASTM E275-08
(nm.} [Abs) {Abs) {Abs) (Ahs} k
3 .| (L0000 00028 200
Certified Reference Materials : %0000 9500
0.5780 0.575 0.0030 0.0031 2.00
420
Material Serial No. Certificate No. Due date 10484 1.046 0.0024 0.0029 2.00
21876 2.186 0.0016 0.0080 2,00
Absobance Standard set 25760 115663 25 October 2025 0.0000 0,000 0.0000 0.0028 2,00
0.5595 (.558 00015 0.0034 2.00
Absobance Standard sct 25757 115638 25 October 2025 440 i i - .
1.0239 i.iizd .0035 2.
Wavelength Standard set 25806 115657 25 October 2025 i 214l 0.0020 0.0079 200
0.0000 0.000 0.0000 0.0028 2.00
‘Wavelength Standard set 25758 115665 25 October 2025 01,5230 0.520 0.0030 0.0030 2.00
465
0.9633 0.961 0.0023 0.0029 2.00
Traceability - This is 1o the Inter System of Unit maintained at National - 19753 1975 0.0003 0.0070 200
. R _ 0.0000 0.000 0.0000 0.0028 2.00
Institute of Standards and Technology (NIST) through Starna Scientific Limited
0.5181 0.516 0.0021 0.0031 2,00
546.1
Spectral Band Width of UUC : 40 nm. L0002 0.999 0.0012 0.0033 2.00
1.9973 1.994 0.0033 00084 2.00
Scan Speed of UUC : 200 nm/min 0.0000 0,000 0.0000 0.0028 2.00
o 0.5517 0.550 0.0017 0.0030 200
S literval oL UNG:: L e 1.0803 1.080 0.0003 0.0030 200
20373 2.032 0.0053 0.0080 2.00
: Photometric  0.001 .
Resolution of UUC etric 001 Abs. FFrre o0 000 T =05
Wavelength 0.1 nm. s 0.5591 0.558 0.0011 0.0031 2.00
1.0518 1.051 0LO00E 0.0030 2.00
' 1.9274 1923 0.0044 0.0079 200
onaslumuny —toner1staraunx
TM-TO8-02 ROT 17112021 M- RO L0G21
DQE Services Co. Ltd. DO Services Co, Lid.
mi N 32 Sod Ladprao-Wanghin 35, Ladprao-Wanghin Rd.. Ladprao, Ladproo, Bangkek 10230 N 32 Soi Ladpro-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services DOE 5o rvices
Phame : +66 (012 $38 2084, Email : dqeservicesinTodgmail.com T i Phane : +56 (002 538 2054, Email : dgeservicesinfostgmail.com e
REPORT OF CALIBRATION REPORT OF CALIBRATION
L SP24- Page 5o0f5
Certificate No. : SP24-008 Page 4of Certificate No. : SP24-008
Wavelength Accuracy :
Photometric Accuracy : CRMs Values UUC Reading Correction Uncertainty Coverage factor
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor (m.) (am) (nm.) (nm.) k
(nm.) (Abs) (Abs) (Abs) (Abs) k 241,54 2411 044 018 200
0.0000 0.000 0.0000 0.0050 2.00 279.40 2789 .50 018 2.00
235
0.7469 0.748 -0.0011 0.0057 2.00 28870 288.0 0,70 018 200
0.0000 0,000 0.0000 0.0050 200 33427 3338 0.42 018 2.00
257
0.8674 0865 0.0024 0.0059 2.00 361.26 608 (.46 018 2.00
4 0.0000 0.000 0.0000 0.0050 200 41848 4182 028 0.18 200
31
0.2019 0.293 -0.0011 0.0051 2.00 446.70 4460 0.70 0.18 .00
00000 0.000 0.0000 0.0050 2.00 45320 453.1 010 018 200
350
0.6430 0.641 0.0020 0.0055 2.00 460,06 459.6 .46 018 2.00
536,90 536.4 0.50 018 200
63794 6376 0,34 018 200
440,74 440.1 064 018 200
47212 4720 0.22 018 200
513.70 5135 0.20 018 2.0
528.72 5282 0.52 01E 2.00
574.60 5743 0.30 0,18 200
SE5.48 585.0 0.48 0.20 2.00
68463 684.2 0.43 018 2.00
740.27 T40.0 0.27 .20 2.0
T48.28 T4T R 048 18 2.00
80716 8068 0.36 018 2.00
87970 8792 0.50 018 200
Remark : - UUC = Unit Under Calinration
- NiA = Not Avaiabls
The sesult expanded uncerainay of measurement 1 s stated ax the wandard wnceressnty of measurement multiplied by the coversge factor §
which for & meemal h ility of aratly T
a "hj - Inificates aom TIS| sochafilod o ﬁ‘hj
L nu - End of Centificate - LoneT nu
PRA-TO802 BT 1L LA TR ROT 10 20



€= DKSH

ila@& & Certificate of Calibration

Q% DKSH

MSC-TERETES 17028
a1
Equipment: CONDUCTIVITY METER Certificate No.: C24240057
Madel: Lab 955 Issued Date: 11 March 2024
Serial No. (or 1D} 16300358 Job Mo WO-00020308
Manufacturer: 51 Analytic Page: 1af 2
Electrode Serial Mo, 16070067 Model - LF413T Brand : SI Analytic
Candition: In Condition
Customer: United Analyst and Engineering Consultant Company Limited
3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand
Environment Condition: Temperature 23 e % 2 o
Hurmidity 50 %RH : | 15 %RH
Calibration Place: Environment Laberatory, DKSH Technology Limited.
2533 Sukhumvit Read, Bangchak,
Pnrakhanong, Bangkok 10260 Thailand
Calibration By: Mr. Pangpisut Suebehantha
Calibration Date: 11 March 2024
The Method used: In house method, CAL-WI-48, base on ASTM D 1125-14 and D 5391-14
Traceability: This cartificate is traceable to the S| Units maintained by CRM of NIST(SRM)

through CPA chem Co., Ltd (ISONEC 17034) Certificate No. 960753, 830591,
BA0593

Woobios

(Mr.Pongpisut Suebchantha)

(Mr Nitinun Srihawan}

Authorized signatary
Bystam of Linits (82, I provides

Person In charge

s izt the units of
tionat standard or other
Thee measuramant uncariainty sinad is tha

=tandard Isborataries.

s cbiained from ¥ ied try the caverage factor (k=2) o
5%, It is distermired In accordance wilh ihe Guide i Expressian al Uncartainiy in Massurement (ELM).
These results may be affected by deviations from specfied conditions. The resuta relate only 10 the fers iseled, calinmind or sampled. Tha mpon shall not ba
Tegrnduced auneot in full winout anomual of DXEH Technalooy Limited.
Wi Aimimas T BE S
‘achvckegy Limed

DKEH T

260
2533 ubtunetl Fioad, Bangcnsk, FhrakPanong. Bangkok 11260
Phone. +66 2038 7000 Erais ink Watmtn

wneslimuay

Delivering Growth - in Asia and Beyond. CAL-FM-CIR-06 12 Sep 2022
DiJE Services Co, Lid.
DQE Services 32 8ai Ladprso-Wanghin 59, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bunglok 10230
Phone : +66 {002 538 2054, Email : daeservicesinfof@gmail.com it
CERTIFICATE OF CALIBRATION
Certificate No. : SP24-018 Page lof 5
Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)

Address : 3 Sod Uds k 41, Sukk it Road, B hak, Phrakh Bangkok 10260

Location of calibration :  Laboratory 315

Equipment : UV-Vis Spectrophotometer
Manufacturer : Agilent Technologies
Model : Cary 60

Serial No. : MY 15410009

ID No. : UAEWAT.020/2558
Received Date : 7 May 2024

Calibration Date : 7 May 2024
Issue Date : 9 May 2024

Condition Instrument :  Good

Calibrated by : Approved by : =
by ey BNy dfai
{ Mr.Tanowut Rittidach } { Mis. Chonthicha Sangngemn }
Technical Manager Cuality Manager
The calibrt pap—— oo amd e " Az otk Rkl
Tha lity of y and iss traceaility se0d mat A 10 e it o readizad
standands Inbaury. thaes Iy Tt et with the i written approval of the DX Services Co., Lsd.

ionenTlipaunaL.

Cerfificate No.: C24240057 Page: 20of2
Calibration Results:
Before Adjustment
Standard Unit Under Calibration Coverage Factor
Correction Uncartainty { £}
Conductivity Sclution Reading (k)

25000 pSiem 287 uSiem 4700 pSiom 2.00 021 uSicm
1413.0 wsicm 1428 wilem -150 pSicm 200 2.0 puSicm
M3 mSicm 1084 mSicm 28 mSicm 200 0.E7 msfcm
After Adjustment ;  at 1413 pSiem

Standard Unit Under Calibration Coverage Factor .
Caorrection Uncertainty { £ )
Conductivity Solution Reading (k)

25000  pSicm 259 uSicm 0900 pSlem 2.00 021 wSlem
1413.0 HSicm 1413 WSlom 0.0 whiem 2,00 9.0 fr=tlay]
a3 mBicm 1075 mSdem a8 mSicm 2,00 067 mE/em

The End of Certificate
it s cwTTan difle
DWEH Te Limited
D533 ML FR T et Tae NN TR 10260
2403 Sakhurmvil Fcad, Bangshak, Prrakmancng, Sanghok 10280
Phoo: +55 2838 TO00  Emat Wbiie i hisl;

wnaslimuagy
CAL-FM- 08: 12 Sep 2022

Delivering Growth — in Asia and Beyond.

DQE Services Co. Lid.

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

Phone : +66 {012 538 2034, Email : dgeservicesinfoi@gmail com e o el
REPORT OF CALIBRATION
Certificate No, :  SP24-018 Page 2of 5
Envi Condition : Ambient Temy 2545 C
Relative humidity 55 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materinls :

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 113665 25 October 2025

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

Institute of Standards and Technology (NIST) through Stama Scientific Limited
Spectral Band Width of UUC : 15 nm.
Scan Speed of UUC : 60 nm/min
Sean Interval of UUC :

015 nm.

Resolution of UUC : Fi 0.0001 Abs.

Wavelength 0.1  nm.

tonanglainauny



DOE Services Co. Lid.
DQE Services 250 Ladpo-Wanghin 35 Ladorao-Wanghin Rd. Ladprao, Ladprao, Banghok 10230
Phone : +66 (012 538 2054, Email - dqeservicesinfoigmail com st s
REPORT OF CALIBRATION
Certificate No, : SP24-018 Page 3 of5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values ULC Reading Correction Uncertainty Coverage laclor
(mm.) (Abs) (Abs) {Abs) (Abs) L3
0,000 0.0000 0.0000 0.0028 2.00
(L5780 0.5747 0.0033 0.0031 2.00
0 1.0484 1.0438 0.0046 0.0029 2.00
2.1876 2.1832 0.0044 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5595 0.5581 0.0014 0.0034 2.00
o 1.0239 1.0231 0.0008 0.0035 2.00
2.1230 21219 0.0011 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5230 0.5184 0.0046 0.0030 2.00
463 0.9633 0.9614 0.0019 0.0029 2.00
1.9753 1.9731 0.0022 0.0070 2.00
(L0000 0.0000 (L0000 0.0028 2.00
0.5181 0.5150 0.0031 0.0031 2.00
e 1.0002 0.9964 0.0038 0.0033 2.00
1.9973 1.9914 0.0059 0.0088 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5517 0.5485 0.0032 0.0030 2.00
90 1.0803 1.0772 0.0031 0.0030 2.00
20373 2.0293 0.0080 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5591 0.5565 0.0026 0.0031 2.00
o L0518 1.0482 0.0036 0.0030 2.00
1.9274 1.9202 0.0072 0.0079 2.00

ienazzlaavay

DQE Services Ca.,Lid,
DQE S - 32 Sol Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
ervices
Phone : +566 (0)2 538 2054, Email : dqeservicesinfvfigmail.com Tt iena i
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 5of5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

{nm.) {mm.) (nm.) (nm.) &
24192 2420 -0.28 018 2.0
279.45 279.5 -0.05 0.18 2.00
28781 2879 -0.09 018 200
334.06 3339 0.16 0.18 2.00
360,93 360.5 0.43 0.18 2.00
418.59 418.1 .49 0.18 .00
44594 445.6 0.34 0.18 .00
433.66 4533 .36 018 200
460.02 459.8 0.22 0.18 .00
336,59 536.0 0.59 0.18 2.00
637.98 638.7 .72 .18 .00
431,38 430.8 0.58 0.18 200
47250 472.4 1 .18 .00
513.47 5137 .23 0.18 .00
5S2K.88 529.1 022 018 2.00
573.17 573.5 -0.33 0.18 .00
58535 3852 0.15 020 2.00
634,40 65,1 .70 0.18 2.00
740.72 7414 -0.68 0.20 .00
748,55 749.1 -0.55 0.18 2.00
BO7.03 8073 027 018 2.00
E79.28 B79.3 -0.02 0.18 200

Remark : - UUC = Unit Under Calinragion

-~ N/A = Not Avaiable

- The 13 inty of U is stabed us the inty of the coverage factar k.

which for & noamal disrib 2 cirvorage probabili ionately 95%

- * Indicates non TIST accredited

- End of Certificate -

wonanzlaiegua,

DOE Services Co. Lid.

DQE Servi 32 8ol Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprso, Bangkok 10230
ervices
Phone : +66 (012 338 2054, Emnil : dqeservicesinfodgigmuil.com s s

REPORT OF CALIBRATION

Certificate No. : SP24-018 Page 4of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) {Abs) (Abs) 3
0.0000 0.0000 0.0000 0.0050 2.00
B (.7469 (.7435 0.0034 0.,0057 2.00
0.0000 0.0000 0.0000 0.0050 2.00
=7 0.8674 0.8639 0.0035 0.0060 2.00
0.0000 0.0000 0.0000 0.0050 2.00
A 0.2919 0.2907 0.0012 0.0051 2,00
0.0000 0.0000 0.0000 0.0050 2.00
0 0.6430 0.6402 0.0028 0.0055 2,00

wenanslunauay

DOE Services Co. Lid.
‘DQE Services 7S Ladsruo-Wanghin 55, LadpsorWanghin R, Ladpras, Ladprao, Banghok 10230

Phone © +66 (012 538 2054, Email : dqeservicesinfn@gmail.com wACTRL TS

CERTIFICATE OF CALIBRATION

Certificate No.:  SP24-008 Page 1 of 5
Customer :  United Analyst and Engineering Consultant Co. Ltd. (Head Office)

it Road, Bangchak, Phrakk &, Bangkok 10260

Address : 3 Soi Ud k 41, 5
Location of calibration :  Laboratory 315
Equipment:  UV-Vis Spectrophotometer
Manufacturer :  Hitachi

Model : U-1900

Serial No,: 2021-064

ID No.:  UAE WAS.006/2552

Received Date : 16 January 2024
Calibration Date : 16 January 2024
Issue Date : 19 January 2024

Condition Instrument :  Good

Calibrated by : Jll} mj Approved by : ‘Hl‘ﬁ 5“25
{ Mr. Tanawut Rittidach ) [ Ms, Chonthicha Sangngem )
Technical Manager Qualify Manager

The calibration resalt cafibrated item and was found aocurse as shown on dae and place of callbrgion caly.

11 SIS Gty of 1 labmauiey aan 5 aumerdarnda el o s wnrh T

natiooal sandands lsboralory, L] than in fuld encept with the prior wrines approval of the DOE Servioes Co., Lid,

Lana'n'laimuqu

PM-TO8-02 ROT 17112021



DAOE Services Ca. Lid DQE Services Co., Lul
DQE Services 27 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladpru, Ladprao, Banghok 10230 DQE Services 32 Soi Ladprac-Wanghin 55, Ladprac-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phine : +66 (012 538 2054, Email : dqeservicesinfoagmail com e T s Phone - +66 (012 518 2054, Fmail : dgeservicesinfog@gmail com e v
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No.:  SP24-008 Page 2 o0f 3 Certificate No. : SP24-008 Page 3of 5
Environment Condition :  Ambient Temperature 23 £ 35 ¢ Calibration Results : Without adjustment
Relative humidity 55 +20 %RH Photometric Accuracy :
Wavelength CRMs Values UL Reading Correction Uncertainty Coverage factor
Calibration method : In-house method CP-01 Based on ASTM E275-08
(nm.} [Abs) {Abs) {Abs) (Ahs} k
3 .| (L0000 00028 200
Certified Reference Materials : %0000 9500
0.5780 0.575 0.0030 0.0031 2.00
420
Material Serial No. Certificate No. Due date 10484 1.046 0.0024 0.0029 2.00
21876 2.186 0.0016 0.0080 2,00
Absobance Standard set 25760 115663 25 October 2025 0.0000 0,000 0.0000 0.0028 2,00
0.5595 (.558 00015 0.0034 2.00
Absobance Standard sct 25757 115638 25 October 2025 440 i i - .
1.0239 i.iizd .0035 2.
Wavelength Standard set 25806 115657 25 October 2025 i 214l 0.0020 0.0079 200
0.0000 0.000 0.0000 0.0028 2.00
‘Wavelength Standard set 25758 115665 25 October 2025 01,5230 0.520 0.0030 0.0030 2.00
465
0.9633 0.961 0.0023 0.0029 2.00
Traceability - This is 1o the Inter System of Unit maintained at National - 19753 1975 0.0003 0.0070 200
. R _ 0.0000 0.000 0.0000 0.0028 2.00
Institute of Standards and Technology (NIST) through Starna Scientific Limited
0.5181 0.516 0.0021 0.0031 2,00
546.1
Spectral Band Width of UUC : 40 nm. L0002 0.999 0.0012 0.0033 2.00
1.9973 1.994 0.0033 00084 2.00
Scan Speed of UUC : 200 nm/min 0.0000 0,000 0.0000 0.0028 2.00
o 0.5517 0.550 0.0017 0.0030 200
S literval oL UNG:: L e 1.0803 1.080 0.0003 0.0030 200
20373 2.032 0.0053 0.0080 2.00
: Photometric  0.001 .
Resolution of UUC etric 001 Abs. FFrre o0 000 T =05
Wavelength 0.1 nm. s 0.5591 0.558 0.0011 0.0031 2.00
1.0518 1.051 0LO00E 0.0030 2.00
' 1.9274 1923 0.0044 0.0079 200
onaslumuny —toner1staraunx
TM-TO8-02 ROT 17112021 M- RO L0G21
DQE Services Co. Ltd. DO Services Co, Lid.
mi N 32 Sod Ladprao-Wanghin 35, Ladprao-Wanghin Rd.. Ladprao, Ladproo, Bangkek 10230 N 32 Soi Ladpro-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services DOE 5o rvices
Phame : +66 (012 $38 2084, Email : dqeservicesinTodgmail.com T i Phane : +56 (002 538 2054, Email : dgeservicesinfostgmail.com e
REPORT OF CALIBRATION REPORT OF CALIBRATION
L SP24- Page 5o0f5
Certificate No. : SP24-008 Page 4of Certificate No. : SP24-008
Wavelength Accuracy :
Photometric Accuracy : CRMs Values UUC Reading Correction Uncertainty Coverage factor
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor (m.) (am) (nm.) (nm.) k
(nm.) (Abs) (Abs) (Abs) (Abs) k 241,54 2411 044 018 200
0.0000 0.000 0.0000 0.0050 2.00 279.40 2789 .50 018 2.00
235
0.7469 0.748 -0.0011 0.0057 2.00 28870 288.0 0,70 018 200
0.0000 0,000 0.0000 0.0050 200 33427 3338 0.42 018 2.00
257
0.8674 0865 0.0024 0.0059 2.00 361.26 608 (.46 018 2.00
4 0.0000 0.000 0.0000 0.0050 200 41848 4182 028 0.18 200
31
0.2019 0.293 -0.0011 0.0051 2.00 446.70 4460 0.70 0.18 .00
00000 0.000 0.0000 0.0050 2.00 45320 453.1 010 018 200
350
0.6430 0.641 0.0020 0.0055 2.00 460,06 459.6 .46 018 2.00
536,90 536.4 0.50 018 200
63794 6376 0,34 018 200
440,74 440.1 064 018 200
47212 4720 0.22 018 200
513.70 5135 0.20 018 2.0
528.72 5282 0.52 01E 2.00
574.60 5743 0.30 0,18 200
SE5.48 585.0 0.48 0.20 2.00
68463 684.2 0.43 018 2.00
740.27 T40.0 0.27 .20 2.0
T48.28 T4T R 048 18 2.00
80716 8068 0.36 018 2.00
87970 8792 0.50 018 200
Remark : - UUC = Unit Under Calinration
- NiA = Not Avaiabls
The sesult expanded uncerainay of measurement 1 s stated ax the wandard wnceressnty of measurement multiplied by the coversge factor §
which for & meemal h ility of aratly T
a "hj - Inificates aom TIS| sochafilod o ﬁ‘hj
L nu - End of Centificate - LoneT nu
PRA-TO802 BT 1L LA TR ROT 10 20



FOSS South East Asia
3388 Sirinrat Sulling, 25th - 26th Floor, Unit No, 3388/50,
Rama IV Road, Klangton , Kiengtoey, Bangkak, Thalland 10110
Customer Service Report r Report No: | 9809 ]
[ ome ] T Pebovory
Gomer.__ | AE [t | oo vhedle
instrument: | DTLS10 [CEeriat A1 314465
Hours Travel To Customar Labour Travel From Customer
start | P Thioo &: 06
Finish 550 Theoo | L Tooa vha
Job Typa
lication Special Standard
Harmal Courtesy Visit Training
Distributar P& Onboarding Quoate In House
Internal Warranty Repair (] £
Digital Sorvice Sales Support Remote Dther
[ PO/Quate Number: | T ]
| PMAType | FOSSCort  spplicani | contractNe. | ]
Details of Work / Test Conditian / Status
¥ fm PTisie
= ¥hog Ao s s i
- 9 Cenraghan I
- WA Odwy  (nHe Ll  feep Wi oy 7 Ol
= Yegoy prodh gurad | Fws
= %pp- (90 E * 1o et |
- %00- 910f = 43 mim T
- Idhument G418 § mehe -4 7

e
Instrument Ready for Use | (D‘l }| ot OK_| [

Part No: Batch Description m
GOoFaRsT 1308, s (nlbie kit digeitor 1
100 liesi 13 el Ternprphy  cobog ]
I confirm this gaport is sccurate and complete
—f"——|. :
Signed FO5S qvg’ i Signed Customer afﬁqﬂ e
Name Nama |
| Woauld you be willing te participate in @ brief survey in order to tell us how we performed? |
'
wnaslumunu

FOSS South East Asla
3388 Sirinrat Building, 25th - 26th Floor, Unit No, 3388/20,

FOSS

fama IV Rioad, kiangton , Klongtoey, Bangkok, Thailand 10110

Customer Service Report ] Report No: | 9807
[ Gate ]| B-9Feb twinm
—r— T (s BANG oW
[Cretmument: ] eTHI00 et ] 2ig 052
Hours. Traval To Customer Labour Traval From Customes
Start 5% =
Finish LB ishis Tioo | Let tha
Jcb Type
Application Special Standard
Narmal Courtesy Visit Installation Training
Distributar x PMA O Cuota In House
Intemal ‘Warran Repair M A
Digital Servica Sales Support Remote Othar
[ PO/ Quate Number: |
i PMAType | Fosalivre. oo ol [ Contracthe, | f apy
Datails of Work / Test Candition / Status
F#m kTi1ee

- O i yropacda ) B I

Faneg Albwbne = 68 - 58 F

- o et Pl b

|
e T L g
fire
- folipn e p Prekeod] [
- Dogay iede) §33 g ¥ BA |
]
Blndl. 015
Pechouy » \06 f1

Instrument Ready for Use

[ or ] wetok |

Part No: Batch Description

£00TIf0F 15. 1o, @5 Foll pm Wit Woe JRwe 17 e |

| confirm this report is accurate and complets

Signed FOSS e _'4_/ el T

[ Wiouid you be willing to participate in a hrief survey in order ta tell a3 how we perfarmed? |

tanms‘laimqu






