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A Certificate of Calibration

NSCTISI-TIS 17025
o "

Jiraion 008

Equipment: Electronic Balance Certificate No.: C01253246
Manufacturer: Sartorius Job No.: WO-00091493
Model: ME36S Issued Date: 03 November 2025
Serial No.: 27206085 Page: 1of 2
ID No.: -

Condition of the item:  Normal

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

Environment Condition: ~ Temperature 25 °C + 08°C
Relative Humidity 68 % +  24%
Calibration Place: Double A (1991) Public Company Limited.

( Water Labaratory IP1 ( Balance Room ) )
1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand.

Calibration By: Mr. Piyapat Saidoung
Calibration Date: 29 October 2025
The Method Used: In-house method, CAL-WI-47, based on UKAS Lab 14

Traceability: This certificate is traceable to the S| Units maintained by National Institute of Metrology
(NIMT), Thailand through DKSH Technology Co., Ltd. Certificate No. C02250448

’
\'\)VX-—»J : // 07

(Mr. Adisai Maknoi)
Authorized signatory

(Mr. Piyapat Saidoung)
Person in charge

This certificate s issued the units of measurement according to the International System of Unils (SI). It provides traceability of measurement to
international or national standard or other recognized national standard laboratories.

‘The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is determined in accordance with Evaluation of measurement data - Guide to the expression of
uncertainty in measurement (JCGM 100).

‘These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall
not be reproduced except in full without approval of DKSH Technology Limited.

At Aiiosion meTuTal $1iin

DKSH Technology Limited

2533 ouunatyafin 1He9n was: Tuus nqaunNuAS 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2639 7000  Email nf Website

Delivering Growth - in Asia and Beyond. CAL-FM-C01-15: 30 Jun 2025

&= DKSH

Without Adjustment
Job No.WO-00091493
Readability:0.001mg

Error of indication
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Display of balance
XErrorof indication =Uncert (+) =Uncert (-)

Y3 Finodiow wATuTal $aie
KSH Technology Limited

2533 AN WIS WaANaE T NqIMGINAT 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: 466 2639 7000  Email Website: wiw.dksh.

Delivering Growth - in Asia and Beyond.

&z DKSH

Certificate No.: C01253246

Page: 2 of 2
Calibration Results:
Without Adjustment
Eccentric Error: Weight to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.
Bt % Nominal Test Value 10000 (mg)
) Reference Points (mg)
A B Cc D E
- -0.002 -0.001 0.002 0.001
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.001  (mg)
Nominal test value (mg) Standard Deviation
2000 0.0007
20000 0.0008
Error of indication from nominal or mass value., ili 0.001  (mg)
Nominal Value | Conventional Mass Displayed Value Error of indication Uncertainty ’
(mg) (mg) (mg) (mg) (£ mg)
1 1.0020 1.002 0.000 0.0033 2.00
5 5.0010 5.001 0.000 0.0033 2.00
10 10.0020 10.001 -0.001 0.0040 2.00
50 50.0000 50.000 0.000 0.0063 2.00
100 100.0040 100.003 -0.001 0.0082 2.00
500 500.0030 500.003 0.000 0.013 2.00
1000 1000.0120 1000.012 0.000 0.016 2.00
5000 5000.0120 5000.011 -0.001 0.027 2.00
10000 10000.0100 10000.005 -0.005 0.033 2.00
20000 20000.0070 20000.001 -0.006 0.048 2.00
30000 30000.0170 30000.010 -0.007 0.080 2.00
The End of Certificate

i Ainosioy maTulad iin

DKSH Technology Limited

2533 AUUAYIAN LU0 AN TN NTSITEILAS 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong. Bangkok 10260

Phone: +66 2639 7000  Email Website: www.dksh

Delivering Growth - in Asia and Beyond. CAL-FM-C01-15: 30 Jun 2025
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Electronic Balance Checklist

Equipment: Electronic Balance Certificate No.: C01253246

Model: ME36S Job No.: WO-00091493
Serial No.: 27206085
Check date Check before delivery
29 Oct 2025 57n15m57318A (Description) 29 Oct 2025 Mibme
(Normal) | (Defective) (Normal) | (Defective)| ~ (Remark)
General
[m] 1. dwlW azuninas (Electrical wire/ Adaptor) [m]
m] 2. muanysaiganszanfuan (Cover) [m}
(] 3. muduysaiuaesEfii (Bubble spirit level) [m]
O 4. m’mauuirﬁﬂawmwﬁamém (Leveling foot) [m]
m} 5. manoudussvanlunn (Keys) a
[m] 6. AMmANYSOIUaMLIRD (Display) [m]
[m] 7. MAUARIWATaMIIRD (Screen display) m]
[m] 8. amsavaud (Stopper/ Pan support) a
[m] 9. msvivuwenieadiu (Internal/ External Function) =] m]
[m} 10. Audzanvaviadavneuan m)
(External cleanliness of the balance)
[m] 1. dnmsnnaen o donuiidaadasd [m}
(Environment at the location of the balance)

Fauusiy Note :

Mr. Piyapat Saidoung

Service Engineer

N fivosos maTulal $aria

DKSH Technology Limited

2533 DUUAIN WBINN9NN WA TN NSRS 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 26397000  Email Website:

Delivering Growth - in Asia and Beyond.
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& Certificate of Calibration

NSC-TISITIS 17025

Equipment: Electronic Balance Certificate No.: C01253238
Manufacturer: Sartorius Job No.: WO-00091491
Model: BSA224S-CW Issued Date: 03 November 2025
Serial No.: 34490341 Page: 1of 2
IDNo.: -

Condition of the item: Normal

Customer: Integrated Research Center Co.,Ltd.

122 Moo 2, Tambol Thatoom,

Amphur Srimahaphote, Prachinburi 25140 Thailand
Environment Condition: Temperature 25 °C + 0.5°C

Relative Humidity 67 % + 33%
Calibration Place: Double A (1991) Public Company Limited.

Calibration By:
Calibration Date:

( Water Labaratory IP1 ( Balance Room ) )
1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand.

Mr. Piyapat Saidoung

28 October 2025

Calibration Results:
Without Adjustment

&= DKSH

Certificate No.: C01253238
Page: 2 of 2

Eccentric Error: Weight to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.

The Method Used: In-house method, CAL-WI-47, based on UKAS Lab 14
Traceability: This certificate is traceable to the S| Units maintained by National Institute of Metrology
(NIMT), Thailand through DKSH Technology Co., Ltd. Certificate No. C02250448
/ o/
- /] d.
\w)w\»u,( . AN

(Mr. Adisai Maknoi)
Authorized signatory

(Mr. Piyapat Saidoung)

Person in charge

This certificate is issued the units of measurement according to the International System of Units (Si). It provides traceability of measurement to
international or national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is determined in accordance with Evaluation of measurement data - Guide to the expression of
uncertainty in measurement (JCGM 100).

These results may be affected by deviations from specified conditions. The resuls relate only to the items tested, calibrated or sampled. The report shall
not be reproduced except in full without approval of DKSH Technology Limited.

BN Ainioros waTuTal i

DKSH Technology Limited

2533 AUUATIAM WINININ wANSE TS AGIBUAT 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 26397000  Email inf Website: v dksh

Delivering Growth - in Asia and Beyond. CAL-FM-C01-15: 30 Jun 2025
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Without Adjustment
Job No.WO-00091491
Readability:0.0001g

Error of indication
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XError of indication =Uncert (+) =Uncert (-)

wAsn Aieoay waTuTal $a
'DKSH Technology Limited

2533 OUUAUIIR WIHNIIN LS Tae RTIRILAT 10260
2533 Sukhumvil Road, Bangchak, Phrakhianong, Bangkok 10260
Phone: +66 2639 7000 Emait Websie:

Delivering Growth - in Asia and Beyond.

Rl | 2. Nominal Test Value 100 ()
Reference Points (g)
A B [¢] D E
- 0.0001 -0.0002 | -0.0001 0.0001
Repeatability: Determination of the standard iation of weighing balance., 0.0001 (g)
Nominal test value (g) Standard Deviation
20 0.00005
200 0.00007
Error of indication from nominal or mass value., R 0.0001  (g)
Nominal Value | Conventional Mass Displayed Value Error of indication Uncertainty .
@ @ @ © (t9)
0.1 0.10000 0.1000 0.0000 0.00012 2.068
0.2 0.20000 0.2000 0.0000 0.00012 2.06
0.5 0.50000 0.5000 0.0000 0.00012 2.06
1 1.00001 1.0000 0.0000 0.00012 2.06
2 2.00002 2.0000 0.0000 0.00012 2.06
5 5.00001 5.0000 0.0000 0.00012 2.06
10 10.00001 10.0000 0.0000 0.00012 2.05
20 20.00001 20.0000 0.0000 0.00012 2.05
50 50.00001 50.0000 0.0000 0.00014 2.03
100 99.99992 100.0000 0.0001 0.00018 2.01
200 199.99992 200.0000 0.0001 0.00030 2.00
The End of Certificate
whin fmadioy mATuTal dia
2558 e A s R 10260
R T e T e
Delivering Growth - in Asia and Beyond. CAL-FM-C01-15: 30 Jun 2025
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Electronic Balance Checklist

Equipment: Electronic Balance Certificate No.: C01253238

Model: BSA224S-CW Job No.: WO-00091491

Serial No.: 34490341

Check date Check before delivery
28 Oct 2025 FWN5A5INEA (Description) 28 Oct 2025 Wt
(Normal) | (Defective) (Normal) | (Defective) (Remark)
General
[m] 1. sl asuathaas (Electrical wire/ Adaptor) ]
[m] 2. arwanysalgenszanfuan (Cover) [m}
[m] 3. mmaugszﬁmﬁ:ﬁu\iw (Bubble spirit level) O
[m] 4. nwuauuin],mm-umﬁonn‘%aa (Leveling foot) m]
[m] 5 mimauﬂummmﬁ_unﬂ (Keys) O
[m} 6. mmauusnﬁnawﬁwa (Display) ]
O 7. AsudsHaTaMIIea (Screen display) O
[m} 8. 'qmaamu‘f;\i (Stopper/ Pan support) O
[m] 9. msivuaaatendu (Internal/ External Function) ]
[m] 10. ArmdramUBFIATaIEUEN O
(External cleanliness of the balance)
O 1. d@nmsnsan o donufidaedasds [m]
(Environment at the location of the balance)

wauuzly/ Note :

Mr. Piyapat Saidoung

Service Engineer

Whin Finiosiay mATulad $1in

DKSH Technology Limited

2633 OundmIIN W19 (AN Tus nseILAT 10260
2533 Sukhumit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2639 7000  Email inf Website

Delivering Growth - in Asia and Beyond.



N .,
SN="%
il\ St
e
P 5
NAC Accredited calibration laboratory 4,/(///-_\%\\\\
JIRANATEE ASSOCIATES CO.,LTD, ISO/IEC 17025:2017 “Dfy W
NSCTISI-TIS 17025 NSC = TISI - TIS 17025
CALIBRATION 0367

Jiranatee Associates Co. Ltd

63/14-15, 67/35-36

Petchkasem 7,7/1, Rd.Watthapra, Bangkokyai,
Bangkok 10600(Thailand)

Tel: +6608680812

Mobile: +66863999453

E-mail jnac-calbration@jiranatee.com

Web ste: www.jiranatee.com

CALIBRATION 0367

Flow measurement laboratory
Calibration services department.

CERTIFICATE OF CALIBRATION

Page 10f 2 Pages

Certificate No. : COF-022-68
1 if Calibration procedure:
Mwunnzmmsm s Z-T,T:C;Dad e The Orifice gas flow device was calibrated against
Pl : Standard Rotary Displacement Meter (Roots
MODELfTvpe 50284 Meter) Model G65/IMC/W2-dp. The WI-CL-004
SEHAL NS s was used os a calibration guideline.
1D NUMBER
CONDITION AS-RECEIVED Ised item Traceability:
CUSTOMER : Integrated Research Center Company Limited. This certificate provides a traceability of the
122 Moo?2, Thatoom, Srimahaphote, measurement to  recognized the  national
Prachinburi 25140, Thailand. standards, and to realization of the international
system of units (SI) through the NIMT (National
RECEIVED DATE 5 Jun 2025 Metrology Institute of Thailand) via Certificate
MEASUREMENT DATE 2 Jun 2025 number: MW-0016-25.
3 Jun 2025
ESUEDATE " Uncertainty of Measurement:
The reported uncertainty of measurement s based
NTAL CONDITIONS: on the standard uncertainty multiplied by a
ENVIRONME! 3 o ]
coverage factor k=2, Which for @ normal
Amblentiécndition [ theatiorstoriarelas follows % distribution corresponds to a coverage probability
Temperature 3.0+30 of 653 Thestariditd 4
Belathve Humidity 50150 e has been determinedin accordance with the GUM
Atmospheric Pressure 010+10 hPa “Evaluation of measurement data - Guide to the

expression of uncertainty in measurement’

CALIBRATION CONDITION:
Preconditioning
Measurement Condition

4 hours at ambient conditions.
he average values during measurement are 22.7 "C and 52.1 %RH.

NOTED: if

is valid only to the iter and place of calibration.

TABULATION OF RESULTS:
The table on next page give the measured values.

Calibrated by: JIRANATEE ASSOCIATES CO.,LTD.

Mr. Parinya Booncharoen
Calibration Department Manager

Approved signatory:

[ Mr. Sorawit Thachalad
& Miss Jittraporn Lertsomphol

Head Office

Changwat Pathumthani 12120, Thailand
Tel. (66) 0 2577 9036
Fax. (66) 0 2577 9009

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY

AN
i NSC-TISITIS 17025
CALIBRATION 0037

ATISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) 1

Request No. 21-69/0162 MTC No. EEL. BP. 63/0169 ‘

CALIBRATION CERTIFICATE . ‘

Submitted by : INTEGRATED RESEARCH CENTER COMPANY LIMITED ‘

Address 122 MO0 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., A.Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Integrating Sound Level Meter Temperature 1(2313)°C
Manufacturer  : ACO Relative Humidity ~ : (50 + 15) %'
Model 16236 Ambient Pressure :(101.325£1.5) kPa
Serial No. 1192015

Microphone : Type 7052NR No.73303

Preamplifier B

Standards used :

1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.

2. Condenser Microphone Briiel&Kjzr 4180 S/N 2633526.

3. Decade Attenuator Ando AL-205 S/N 00464602.

4. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.
5. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.
6. Sound Calibrator Bruel&Kjaer 4231 S/N 3015154.

7. Measuring Amplifier Briiel&Kjer 2636 S/N 1537484,

Date of Receipt 19 Jan. 2026

Date of Calibration  : 13-17 Feb. 2026

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.BL.MTC.002 Rev.5

Office/Laboratory
668 Mu 2 Tambon Bangpoomai, Amphoe Muang Samutprakan,
Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116
(66) 08 3219 9440
E-mail : mtc@tistr.orth Website www.tistr.or.th

Office

196 Phahonyothin Road, Ladyao, Chatuchak,

Bangkok 10900, Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
(66) 08 1889 6827

35 Mu 3 Tambon Khlong Ha, Amphoe khlong Luang,

NAC

JIRANATEE ASSOCIATES CO.,LTD

Page 2 of 2 Pages
Continuation of Certificate of Calibration Number COF-022-68 B e

MEASUREMENT RESULTS:

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter). The Hufm? 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 0 Standard calibration data

Flow rate Pressure | Temperature | Temperature | Ap_meter | Ap_Orifice . Standard Flow [0s]
Plate [Pa] [Ta] [Tm]
m*/min mmHg °c k. mmHg. inH,0 m’/min

1 0.698 752.986 2265 2205 60.043 1071 1034 g,s:
2 1.003 752.904 2257 2190 44.794 2326 1524 08k
3 1.120 752.767 283 22 39589 2.939 1712 Lost
4 1.167 752.907 2291 232 37.026 3.231 1795 Lim
5 1417 752.831 2313 2257 25460 4930 2217 ¥

Slope (m): 163233

Intercept (b): -0.01636

Correlation coefficient (r): 0.99980

Uncertainty (k=2): 0015 m/min

Table 2: The results of @ actual calibration data

Flow rate Pressure | Temperature | Temperature | Ap meter | Op Orifice , Standard Flow [0g]
Pa] [Ta] [Tm]
e m*/min n!mllg e mmHg inH,0 m’/min

1 0.698 752.986 2265 2205 60.043 1071 0.649 g‘x
2 1.003 752.904 2257 2190 44794 2326 0.956 08t
3 1.120 752.767 2283 221 39589 2.939 1075 10m
4 1.167 752.907 2291 232 37.026 3231 1.12; L1z
5 1.417 752.831 2313 2257 25.460 4.930 1.39: i

Slope (m): 1.02238

Intercept (b): -0.01025

Correlation coefficient (r): 0.99981

Uncertainty (k=2): 0.015  m’/min

*+*End of Certificate of Calibration***

J
NAC

JIRANATEE ASSOCIATES GO, LID.
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NSC-TISHTIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCI (TISTR)

Request

21-69/0162 MTC No. EEL. BP. 63/0169
8 Power Amplifier Briiel&Kjar 2706 S/N 1517650.
9 Speaker Tannoy Limited, Great Britain British Patent No. 215300.

10 Digital Multimeter Agilent 34401A S/N MY44005560.

11 P A T

TPA-303A S/N 2212.

Calibration Procedure :
Fhrat d

p no CP-102-02 and CP-102-03, which

were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 Periodic tests (2013). These calibration

This instrument was calib

d by using

procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the

direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison

measurement method.

d at the Electrical and Electronic Standards

This instrument has been calit against dard:

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.

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%.

Date of Calibration  : 13-17 Feb. 2026 2/9

D

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 s obtained from the governor pf TISTR.

FMBLMTC.002 Rev.5
Head Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand
Tel. (66) 0 2577 9036
Fax. (66) 0 2577 9009

Office/Laboratory Office
668 Mu 2 Tambon Amphoe Muang 196
Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116

(66) 08 3219 9440
E-mail : mtc@tistr.orth Website : www.istr.or.th

Road, Ladyao, Chatuchak,

Bangkok 10900, Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
(66) 08 1889 6827




NSC-TISFTIS 17025

—
QTISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-69/0162 MTC No. EEL. BP. 63/0169

1. Absolute Sensitivity

Reference Acoustic Measured value (dB) | Deviation [A limit| U i i permitted

Signal (dB) (+dB) of measurement (+dB)

93.96 94.2 94.0 0.0 1.0 0.30 N/A

Before adjus After adjust | value (dB) | Class 2 (+dB)

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

was then completed at the display of 114.2 dB.

2. Self-generated noise .

2.1 Normal test

Measured value 1 permitted

(dB) (+dB) of measurement (+dB)

233 0.10 N/A

2.2 The microphone of the sound level meter was replaced by electrical signal input device

Frequency | Measured value |Uncertai imum-permitted
Weighting (dB) (+dB) of measurement (+dB)
A-Weight 13.6 0.10 N/A ‘
C-Weight 19.6 0.10 N/A
Flat 23.7 0.10 N/A
Date of Calibration  : 13-17 Feb. 2026 3/9

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.5
Head Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand
Tel. (66) 0 2577 9036
Fax. (66) 0 2577 9009

Office/Laboratory Office

668 Mu 2 Tambon Amphoe Muang 196 Road, Ladyao, Chatuchak,

Changwat Samutprakan 10280, Thailand Bangkok 10900, Thailand

Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
(66) 08 3219 9440 (66) 08 1889 6827

E-mail : mtc@tistr.or.th Website : www.tistr.or.th

NSC-TISI-TIS 17025

ATISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-69/0162 MTC No. EEL. BP. 63/0169

5. Long-term stability .
Time Measured Value | Deviated value | A limit L i imum-p d
(dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 94.0
0.0 0.3 0.10 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency | Measured Value Deviated value Accep limit U i i P d
Weighting (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB) «
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 94.0 0.0 0.2 0.20 0.2
Flat 94.1 0.1 0.2 0.20 0.2

6.2 Time weightings at 1 kHz

Frequency | Measured Value | Deviated value | A limit U permitted
Weighting (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Fast 94.0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 0.1 0.20 0.2 :
Leq 94.0 0.0 0.1 0.20 02
Date of Calibration : 13-17 Feb. 2026 5/9

< P

mTsTR ittty ]
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) ‘
Request No.21-69/0162 MTC No. EEL. BP. 63/0169
3. Acoustical signal test of frequency weightings
Frequency | Deviation from frequency responsc (dB) A limit 1 i i -permitted
(Hz) A-weight | C-weight Flat class 2 (zdB) (+dB) of measurement (+dB)
125 0.2 0.2 0.0 1.5 0.45 0.6
1000 0.2 0.2 0.2 1.0 0.45 0.6
8000 -5.0 -5.0 -5.1 5.0 0.45 0.7
4. Electrical signal test of frequency weightings
Frequency |Deviation from frequency response (dB) limit L permitted
(Hz) A-weight [ C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
63 0.1 0.1 0.0 20 0.20 0.6
125 0.0 0.1 0.0 1.5 0.20 0.6
250 0.0 0.0 0.0 1.5 0.20 0.6
500 0.0 0.0 0.0 1.5 0.20 0.6
1000 0.0 0.0 0.0 1.0 0.20 0.6
2000 -0.2 0.0 0.0 2.0 0.20 0.6
4000 -0.4 -0.3 0.0 3.0 0.20 0.6
8000 -0.6 -0.6 -0.1 5.0 0.20 0.7
Date of Calibration  : 13-17 Feb. 2026 é“/ 9
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.

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 pemmission is obtained from the governor of TISTR

FMBLMTC.002 Rev.5
Head Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand
Tel. (66) 0 2577 9036
Fax. (66) 0 2577 9009

Office/Laboratory Office

668 Mu 2 Tambon Amphoe Muang 196 Road, Ladyao, Chatuchak,

Changwat Samutprakan 10280, Thailand Bangkok 10900, Thailand

Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
(66) 08 3219 9440 (66) 08 1889 6827
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7. Level linearity on the reference level range
Anticipated | Measured Value Deviated value A limit ¢ permitted
value (dB) (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
122 122.0 0.0 1.1 0.30 0.3
121 121.0 0.0 1.1 030 0.3
120 119.9 -0.1 1.1 0.30 03
119 119.0 0.0 1.1 0.30 03 )
114 114.0 0.0 1.1 0.30 0.3
109 109.0 0.0 1.1 0.30 0.3
104 103.9 -0.1 1.1 0.30 0.3
99 99.0 0.0 1.1 0.30 0.3
94 94.0 0.0 11 0.30 0.3
89 88.9 -0.1 1.1 0.30 0.3
84 84.0 0.0 1.1 0.30 0.3
79 79.1 0.1 1.1 0.30 0.3
74 74.1 0.1 1.1 0.30 0.3
69 69.1 0.1 1.1 0.30 0.3
64 64.0 0.0 1.1 0.30 0.3
59 59.0 0.0 1.1 0.30 0.3
54 54.1 0.1 11, 0.30 0.3
49 49.1 0.1 11 0.30 0.3
44 44.1 0.1 1.1 0.30 0.3
39 39.0 0.0 11 0.30 0.3
34 34.2 0.2 1.1 0.30 0.3 )
33 332 0.2 1.1 0.30 0.3
Date of Calibration  : 13-17 Feb. 2026 4691 9
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7. Level linearity on the reference level range (cont.)
Anticipated | Measured Value Deviated value A limit 1 permit
value (dB) (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
32 323 0.3 11 0.30 0.3
31 313 0.3 1.1 0.30 0.3
30 303 0.3 1.1 030 0.3
8. Level linearlity including the level range control
Atreference sound level on the reference level range
Range Anticipated value | Measured value | Deviated |A limitf € i i P d
(dB) (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)

40-130 94.0 94.0 0.0 1.1 0.30 0.3 5

30-120 94.0 94.0 0.0 1.1 0.30 0.3

20-110 94.0 93.9 -0.1 1.1 030 0.3

20-100 94.0 93.9 -0.1 1.1 0.30 0.3

Date of Calibration  : 13-17 Feb. 2026 7/9
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10. Peak C sound level

Number of cyclesin | Anticipated | Measured | Deviated limit] U p d
test signal value (dB) | value (dB) | value (dB)| class 2 (+dB) (+dB) of measurement (+dB)
Complete cycle 125.4 1255 0.1 3.0 0.20 0.35
Positive half cycle 124.4 124.3 -0.1 2.0 0.20 0.35
Negative half cycle 124.4 124.3 -0.1 2.0 0.20 0.35
11. Overload indication
Measured value (dB) Deviated |A limit] € i i pe d uncertainty
Positive one-half cycle Negative one-half cycle | value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
1325 1325 0.0 L5 0.20 0.25 )
12. High-level stability
Time Measured Deviated value A limit L i i pel d
value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 129.0
0.0 0.3 0.10 0.1
End 129.0

Approved by :

alibrates g /_/7
Caliby :dby/l;frmA )‘A’L

(Mr. Pannasit Phasingsri)

Electrical and Electronic Standards Laboratory

Industrial Metrology and Testing Service Centre

Ref : 2011269010900095001

Date of Calibration  : 13-17 Feb. 2026

Date of Issue : 17 Feb. 2026
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8. Level linearlity including the level range control
At reference level at 5 dB greater than the under-range on a level range
Range | Anticipated value | Measured value | Deviated limit] U permitted
(dB) (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
40-130 45 44.6 -0.4 1.1 030 03
30-120 35 35.0 0.0 1] 0.30 0.3
20-110 25 253 03 1.1 0.30 0.3
20-100 25 253 0.3 1.1 0.30 0.3
2090 25 252 02 11 0.30 03 )
20-80 25 25.1 0.1 1.1 0.30 0.3
9. Tone burst response
Time Toneburst Measured value | Deviated limit U i pel d unc
Weighting | Duration, Tb (ms) (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
200 115.8 0.2 +1.0 0.20 0.3
Fast 2 98.6 -0.4 +1.0;-2.5 0.20 0.3
0.25 89.0 -1.0 +1.5;-50 0.20 0.3
200 109.4 -0.2 +1.0 0.20 0.3
Slow
2 89.8 -0.2 +1.0;-5.0 0.20 0.3
200 109.9 -0.1 +1.0 0.20 0.3
SEL 2 90.0 0.0 +1.0;-2.5 0.20 03
0.25 80.9 0.1 +1.5;-5.0 0.20 0.3
Date of Calibration  : 13-17 Feb. 2026 8/9
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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., A.Muang, Samutprakan 10280.
Instrument Calibrated : Ambient Environment
Description : Sound Level Meter Temperature :(23+3)°C
Manufacturer : Delta OHM Relative Humidity 1 (50 £15) %
Model :HD 2010UC Ambient Pressure :(101.325+1.5) kPa
Serial No. : 11040842480
Microphone : Type UC-52 No.121411
Preamplifier : Delta Type HD2010PNE2 No.11001019
Standards used : .
1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.
2. Condenser Microphone Briiel&Kjar 4180 S/N 2889871
3. Decade Attenuator Ando AL-205 S/N 00464602.
4. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.
5. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.
6. Sound Calibrator Bruel&Kjaer 4231 S/N 3015154.
7. Measuring Amplifier Briiel&Kjar 2636 S/N 1537484.
Date of Receipt : 9 Jan. 2026
Date of Calibration  : 13-17 Feb. 2026 /_’_,_/_/éf_
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8. Power Amplifier Briiel&Kjeer 2706 S/N 1517650.
9. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
10. Digital Multimeter Agilent 34401A S/N MY44005560.

11. P A Tamagawa TPA-303A S/N 2212.

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

This instrument has been calibrated against standards maintained at the 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.

iplied by a ge factor

The reported expanded uncertainty is based upon a standard

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

Date of Calibration  : 13-17 Feb. 2026
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1. Absolute Sensitivity
Reference Acoustic Measured value (dB) | Deviation [A limit| U i i P d
Signal (dB) Before adjust| After adjust | value (dB) [ Class 2 (+dB) (+dB) of measurement (+dB)
93.95 93.7 94.0 0.1 1.0 0.30 N/A

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

was then completed at the display of 94.0 dB.

2. Self-generated noise

2.1 Normal test

Measured value t permitted
(dB) (+dB) of measurement (+dB)
19.6 0.10 N/A

2.2 The microphone of the sound level meter was replaced by electrical signal input device

Frequency | Measured value | permitted
Weighting (dB) (+dB) of measurement (+dB)
A-Weight 18.7 0.10 N/A
C-Weight 25.1 0.10 N/A

Flat 272 0.10 N/A

3/9
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3. Acoustical signal test of frequency weightings

MTC No. EEL. BP. 72/0169

Frequency |Deviation from frequency response (dB) A limit U i i -permitted i
(Hz) A-weight | C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
125 0.3 0.3 0.2 1.5 0.45 0.6
1000 0.3 0.3 -0.3 1.0 0.45 0.6
8000 -5.3 5.1 -5.3 5.0 0.45 0.7
4. Electrical signal test of frequency weightings
Frequency [Deviation from frequency response (dB) Accep limit U permitted
(Hz) A-weight [ C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
63 0.0 -0.1 -0.3 2.0 0.20 0.6
125 0.0 0.0 -0.1 1S5 0.20 0.6
250 0.0 0.0 0.0 1.5 0.20 0.6
500 0.0 0.0 0.0 L5 0.20 0.6
1000 0.0 0.0 0.0 1.0 0.20 0.6
2000 0.0 0.1 0.0 2.0 0.20 0.6
4000 0.0 0.1 0.0 3.0 0.20 0.6
8000 0.0 0.1 0.0 5.0 0.20 0.7
Date of Calibration  : 13-17 Feb. 2026
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5. Long-term stability
Time Measured Value Deviated value A limit ! -permitted
(dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 94.0
-, o 0.0 03 0.10 0.1
6. Frequency and time weightings at 1 kHz .
6.1 Frequency weightings at 1 kHz
Frequency | Measured Value Deviated value Accep limit L -permitted
Weighting (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 94.0 0.0 0.2 0.20 0.2
Flat 94.1 0.1 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency | Measured Value | Deviated value A limit ¢ permitted
Weighting (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Fast 94.0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 0.1 0.20 0.2
Leq 94.0 0.0 0.1 0.20 0.2
Date of Calibration  : 13-17 Feb. 2026
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7. Level linearity on the reference level range

Anticipated | Measured Value Deviated value A limit ! permitted
value (dB) (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
120 120.0 0.0 11 0.30 0.3 '
119 119.0 0.0 L1 0.30 0.3
114 114.0 0.0 1.1 0.30 0.3
109 109.0 0.0 11 0.30 0.3
104 104.0 0.0 1.1 0.30 03
99 99.0 0.0 1.1 0.30 0.3
94 94.0 0.0 1.1 0.30 0.3
89 89.0 0.0 1.1 0.30 0.3
84 84.0 0.0 11 0.30 0.3
79 79.0 0.0 1.1 0.30 0.3
74 74.0 0.0 11 0.30 0.3
69 69.0 0.0 1.1 0.30 0.3
64 64.0 0.0 1.1 0.30 0.3
59 59.0 0.0 L1 0.30 0.3
54 54.0 0.0 1.1 0.30 0.3
49 49.0 0.0 1.1 0.30 03
44 44.0 0.0 L1 0.30 0.3
43 43.0 0.0 1.1 0.30 0.3 3
42 42.1 0.1 1.1 0.30 0.3
Date of Calibration  : 13-17 Feb. 2026 %9
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7. Level linearity on the reference level range

Anticipated | Measured Value | Deviated value A limit L permitted

value (dB) (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
41 41.1 0.1 11 0.30 0.3
40 40.1 0.1 L1 0.30 03
39 39.1 0.1 | 0.30 0.3

8. Level linearlity including the level range control

At reference sound level on the reference level range

Range Anticipated value [ Measured value | Deviated p limit| U permitted
(dB) (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
60-140 94.0 94.0 0.0 1.1 0.30 0.3
50-130 94.0 94.0 0.0 1.1 0.30 0.3
40-120 94.0 94.0 0.0 1.1 0.30 0.3
30-110 94.0 94.0 0.0 1.1 0.30 0.3
20-100 94.0 94.0 0.0 Ll 0.30 0.3
Date of Calibration  : 13-17 Feb. 2026 ' 7/9
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8. Level linearlity including the level range control
At reference level at 5 dB greater than the under-range on a level range
Range Anticipated value | Measured value | Deviated P limitf € i i permitted
(dB) (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
60-140 65 65.0 0.0 1.1 0.30 03
50-130 55 55.0 0.0 1.1 0.30 03 ‘
40-120 45 45.0 0.0 11 0.30 0.3
30-110 35 352 02 1.1 0.30 03
20-100 25 253 0.3 1.1 0.30 0.3
9. Tone burst response
Time Toneburst Measured value | Deviated |A limitf € permitted
Weighting | Duration, Tb (ms) (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
200 115.8 0.2 *1.0 0.20 03
Fast 2 98.8 02 | +L0;25 | 020 0.3 )
0.25 89.6 -0.4 +1.5;-5.0 0.20 0.3
200 109.4 0.2 *1.0 0.20 0.3
Slow
2 89.8 -0.2 +1.0;-5.0 0.20 03
200 109.9 -0.1 *1.0 0.20 0.3
SEL 2 90.0 0.0 +1.0;-2.5 0.20 0.3
0.25 80.9 -0.1 +1.5;-5.0 0.20 0.3
Date of Calibration : 13-17 Feb. 2026 ;f 9

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

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

FM.BL.MTC.002 Rev.5

Head Office

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

Tel. (66) 0 2577 9036

Fax. (66) 0 2577 9009

Office/Laboratory Office

668 Mu 2 Tambon , Amphoe Muang . 196 in Road, Ladyao, Chatuchak,

Changwat Samutprakan 10280, Thailand Bangkok 10900, Thailand

Tel. (6) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
(66) 08 3219 9440 (66) 08 1889 6827

E-mail : mtc@tistr.or.th Website : www.tistr.or.th

NSC-TISITIS 17025

QATISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-69/0162 MTC No. EEL. BP. 72/0169

10. Peak C sound level

Number of cycles in Anticipated [ Measured | Deviated |A limit) € -permitted i
test signal value (dB) | value (dB) | value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
Complete cycle 1354 1353 -0.1 3.0 0.20 0.35
Positive half cycle 134.4 1342 -0.2 2.0 0.20 035
Negative half cycle 134.4 1342 -0.2 2.0 0.20 0.35
11. Overload indication
Measured value (dB) Deviated limit| U i i permitted
Positive one-half cycle Negative one-half cycle | value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
140.5 140.5 0.0 15 0.20 0.25
12. High-level stability
Time Measured Deviated value limit ¢ i i permitted
value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 1390 0.0 03 0.10 0.1
End 139.0

Approved by :

“rannan

Calihraledby:/l//j 3!

(Mr. Pannasit Phasingsri)

)
Electrical and %I&Tta’ds Laboratory

Industrial Metrology and Testing Service Centre

Ref : 2011269010900095010

: 13-17 Feb. 2026
: 17 Feb. 2026

Date of Calibration
Date of Issue

End of Certificate 9/9

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.

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 Knlong Ha, Amphoe Khlong Luang,
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Tel. (66) 0 2577 9036
Fax. (66) 0 2577 9009
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FM.BLMTC.002 Rev.5
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List of Instrument Certificates for Environmental Quality Analysis

No. |Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification D.ate c?f Due date of
No. Calibration Calibration*
1 |Atomic Absorption IRON Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 30/1/2025 29/1/2026
Spectrometer (Thailand) Co.,Ltd. Checklist
Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 26/1/2026 25/1/2027
(Thailand) Co.,Ltd. Checklist
2 |Digestion Units TOTAL KJELDAHL NITROGEN FOSS Analytical DT2508/2520 / 91905060 FOSS South East Asia 15257 12/2/2026 11/2/2027
Co.,Ltd (China)
3 |SCT Meter CONDUCTIVITY (umhos/cm) Horiba LAQUA-EC210 / HC9LO013 Technology Promotion 26CH144 2/2/2026 2/2/2027
Association (Thailand-Japan)
4 |SCT Meter CONDUCTIVITY (umhos/cm) Horiba LAQUA-EC210 / HC1L0016 Technology Promotion 25CH168 5/2/2025 3/2/2026
Association (Thailand-Japan)
5 |lon Selective Electrode FLUORIDE Thermo Fisher Orion Star A214 / X36836 Science Tech Co.,Ltd. ST014/25 20/5/2025 19/5/2026
Meter Scientific, Indonesia
And USA
Thermo Fisher Orion Star A214 / X36836 Science Tech Co.,Ltd. ST018/26 18/5/2026 17/5/2027
Scientific, Indonesia
And USA
6 |Kjeltec Distillation Unit TOTAL KJELDAHL NITROGEN FOSS KT9 / 91905393 FOSS South East Asia 15256 12/2/2026 11/2/2027
7 |Kjeltec System Distilling | TOTAL KJELDAHL NITROGEN Foss Tecator KT200 / 91790524 FOSS South East Asia 13319 27/1/2025 26/1/2026
Unit (Labtec)
8 |Kjeltec Distillation Unit | TOTAL KJELDAHL NITROGEN FOSS Kjeltec 8100 / 91889052 FOSS South East Asia 13854 24/2/2025 23/2/2026
9 |UV-VIS COLOUR (pH 7.0) Agilent Cary 60 G6860A / MY15410009 DQE Services Co.,Ltd. SP25-019 26/5/2025 25/5/2026
Spectrophotometer COLOUR (pH Sample)
Agilent Cary 60 G6860A / MY15410009 DQE Services Co.,Ltd. SP26-013 18/5/2026 17/5/2027
10 [UV-VIS NITRATE Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP25-021 26/5/2025 25/5/2026
Spectrophotometer PHOSPHATE
Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP26-012 18/5/2026 17/5/2027

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

United Analyst and Engineering Consultant Co., Ltd. (UAE)
Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1




List of Instrument Certificates for Environmental Quality Analysis

Certification Date of Due date of
No. [Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator . . . .
No. Calibration Calibration*
1 |Analytical Balance TOTAL SUSPENDED PARTICULATE| Mettler Toledo MX204 / C511670418 METTLER TOLEDO TH2068-032-050825-ACC-TH 8/5/2025 7/5/2026

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

United Analyst and Engineering Consultant Co., Ltd. (UAE)
Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1
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Agilent 55 240 280 Series Atomic Absorption
Spectroscopy Systemns

Preventive Maintenance Checklist

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

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

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

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

Introduction

Customer Information

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

2 Acustomer representative should be available to the engineer while performing the preventive
maintenance procedures,

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

4 |If a systern requires the use of extra or special procedures and/or parts for the maintenance

service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

Revision: 10,00, issued November 2021

& Agient Technologies, Inc. 2021 :ﬁ‘ Agllent
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Instrument Maintenance

System Information

O Check this box if an instrument configuration repart is attached instead of completing the

table.
ml-n_a't:ment System Name and ID 240 F5  BRS
Instrument System Site and |
‘Engeation| T | Uwied Bna\:}’a\ ane Ena\ntsﬁln% tnnau\%\'\*

List System Component Praduct Numbers j Hstle Sernliumbereteach

..... s | Component

1 G sa229 | W™ 6000
2,

3

Preparation, Safe operation and Initial performance checks

Revision: 10, od: MNovet

& Agilent Technologies, Inc. 2021
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Instrument Preventive Maintenance Checklist

Important Customer Web Links

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

« Tosccess Agilent University, visit httpe//www.agilent.comy/erosslab//university/ to learn about
training options, which include online, classroom and onsite delivery.
A training specialist can work directly with you to help determine your best options,

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

« MNeed technical support, FAQs, supplies? - visit our Support Home page at
hittp:/fwww.agilent. com/search/support

» Getanswers. Share insights. Build connections:
Join the Agilent Community at https://community.agilent comy/welcome

Service Engineer's Responsibilities

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

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

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

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

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

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

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

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

This information is subject to change without notice.

Revisicn: 10.00, Issued: November 2021
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Instrumnent Preventive Maintenance Checklist

O agilent A4 safe operation flow chart inspections (to determine if the PM can be performed),

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

d Discuss any specific issues with the customer before starting

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

@ Review the instrument laghaok for recorded problems and comments.
d Save instrument control settings before starting the procedure.

& performa general inspection of the system for cleanliness

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

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

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

& usesvp to perform a Full Wavelength Scan for CuHCL - "As found test_1"
E’ Perform a Basic Cu ABS test - "As found test_Z°*

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

@ Agilent Technologies, Inc. 2021

- Agilent
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Instrument Preventive Maintenance Checklist
Preventive Maintenance Procedures

FLAME SYSTEM section
Q section not applicable
d Review and confirm instrument configuration data in SVD

él Confirm power supply voltages using the SVD Power Supply diagnostic.
E‘fl For Dual Beam instruments - Confirm RBC frequency using the SVD RBC frequency
diagnostic.
é Check the burner adjuster controls for complete and free movernent. If the burner adjuster
needs lubrication, use Molykote 321 or mineral-based molybdenum disulphide grease.
ﬁ Run SVD tests to exercise all motor drives over the full range of their travel:
3_ Menochromator drive
Slit drive
" Lamp selector
QO ABRA
Ef Check that external optical surfaces are clean — Clean or replace as required.
@ Use svDand perform Mono Wavelength Correction.
ﬁ Use SVD and perform Siit Calibration.
ﬂ Use 8VD and perform Grating Squareness Diagnastic.
El Use SVD and perform Zero Order Offset/Mone Correction.
ﬁ Use SVD and perform Wavelength Repeatability.

Ef Physically inspect selected HC lamps (customer to supply per their choice) and measure
the % Gain for each lamp. Advise customer if lamps are showing emission degradation due
1o age.

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

Revigion: 10.00, lssued: Novernber 2021

© Agilent Technologies, Ine. 2021
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Instrument Preventive Maintenance Checklist

FURNACE SYSTEM section
ﬁ Section not applicable
Electronic compaonents
O Review and confirm instrurnent configuration data in SVD

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

O Run SVD tests to exercise all motor drives over the full range of their travel:
O Menochromator drive
O slit drive
O Lamp selector

Optics components

0O Check that external optical surfaces are clean — Clean or replace as required.

(3 Use SVD and perform Mono Wavelength Correction,

O use VD and perform Siit Calibration.

O Use 8VD and perform Grating Squareness Diagnostic.

QO Use 8vD and perform Zero Order Offset/Mano Comection.

O use SVD and perform Wavelength Repeatability.

QO Physically inspect selected HC lamps (customer to supply per their chaice) and measure
the % Gain for each lamp. Advise customer if lamps are showing emission degradation due
1o age

O inspect the GTA workhead gas hoses and connections for leaks.
Q eressure test for gas leaks

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

0O Inspect the GTA workhead water hoses and connections for leaks.

QO check all graphite components and replace if necessary.
FRevighon: 10,00, Issued: November 2021

@ Aglient Technologies. Inc. 2021
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d Inspect the burner interlock plate to ensure that the interlock pin is secure and correct for
the burner type.

Instrument Preventive Maintenance Checklist

Ei Clean the burner slot with a clean white card.
Check the uniformity of the slot width,
d Clean the burner if reguired,
Ef Change the burner o-ring,
ﬁ Clean the nebulizer, spray chamber and liguid trap.
ﬁ Change all o-rings and seals in the nebulizer, nebulizer block and spray chamber
Ej Check that the pressure relief bung releases readily.
d Change o-rings on the fuel and oxidant delivery barbs
d Leave the liquid trap EMPTY and verify the flame will not ignite in this state.
m, Refill liquid trap and check that overfill drains freely into the drain/waste tube.

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

Iﬁ Check and clean the igniter electrode

d Pressure test for leaks

E‘l’ Leak test gasbox intemal components and connections

d Check safety interlock status and operation using the SVD interlock monitoring i i
E ignite a flame

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

EI' Optimize the instrument ready to perform Cu sensitivity test.

|3‘ Create a manual method to perform a Basic Cu ABS test - "Final Performance Testing ©

E{ Run a PM completed sensitivity test for a 5 pprm copper sample and record the results in
the AA PM Performance test results and measurernents table.

Resisiore 10,00, Issued: Novernber 2021
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Instrument Preventive Maintenance Checklist

0 Tube

O Electrodes

O shroud
O check and clean the end windows on the workhead
O Check safety interlock operation.

O Optimize the instrument ready to perform Cu sensitivity test.

Q Runthe sensitivity test for a 25 ppb copper sample and record the results in the results
table.

PSD autosampler accessory for Furnace systems

d Section NOT Applicable
O check condition of the PSD capillary - replace if necessary

0O Check condition and operation of PSD syringe — ensure it does not have air locks and
bubbles.

0O change PSD rinse bottle a-ring.
Q Check and clean the rinse vessel,

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

0 Ensure that the waste vessel is suitable for use with the furnace system.
s int . (SIPS)
lﬁ Section NOT Applicable
O Re-torgue screws securing the hubs, presser arms and pump rotors
O Adjust each roller so that it rotates freely.
0 Wipe clean the pump rotor rollers and pump bands with & dry clean cloth.
Q ensure that the presser arms and the surfaces near the pump are free from dirt and spills.

Q Remove the pump module rear cover and check for the incursion of liquids and any signs of
corrosion,

O Re-torgue the nuts that fasten the moter mounting plates to the chassis.

Q Check clips securing the diluents holder and replace if necessary.

O Disconnect, clean T-piece, and reassemble the tubing using the fallowing steps.
Revision: 10.00, lssued: Noveriner 2021
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Instrument Preventive Maintenance Checklist

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

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

0 wash the T-piece under a tap with a strong flow of water.

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

O Reassernble.

Sample preparation system (SPS 4) accessory

ﬁ Section NOT Applicable
The Agilent SPS 4 autosampler is designed to need minimal maintenance,
The following maintenance requirements are suggested to maintain the performance of the
autosampler.
O Cleaning the spill tray, rack location mat, end frames and chassis sccessories with a damp
soft cloth and diluted mild detergent.
0O Cleaning the autasarmpler cover panels with domestic window cleaner.

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

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

NOTE: The autosampler requires no extra lubrication throughout its lifetime,
For further details refer to the SPS 4 service manual G3410-30050.

Sample preparation system (SPS 3) accessory

ﬂ Section NOT Applicable

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

QO Check belt tensions - adjust if required

QO Check the lubrication pad for single x-axis shaft, If pad is dry or customer has observed any
wvibration or erratic movements of the x-axis camiage, add 1 mL of Dow Corming 200 & Fluid,
200 CS into the well.

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

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

Revision: 10,00, Issued: Novernber 2021
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Instrument Preventive Maintenance Checklist

Signature Page
Service Review

@’ Attach available reports/printouts of all tests to this docurmentation,
Record the Preventive Maintenance service activity in the custormer's records/logbook.
d Update/reset instrument maintenance counters as appropriate.
d Affix the PM sticker to the system or instrument logbook based on the customer's request.
Ef Complete the Service Engineer Comments section if there are additional comments,
@ Review this service, parts replaced, and test results obtained with the customer.
d If the instrument firmware was updated, record the details of the change in the Service

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

Test Results

Flame optics PMT Gain test

For copper at 324 8 nm, 4 ma, 0.5 nm sit wisth <55% 497
Flarme performance test with § ppm copper sample

Hir facetylene, mixing paddle removed Abs value = 0.5 0.559%
Air facetylene, mixing paddle installed. 10 replicetes %ASD <10 0.2 f
Deuterium furmace optics PMT Gain test

Far copper a1 324.8 nm, 4 mA, 0.5 nm slit width <55% -
Deuterium furmace performance test with 25 ppb copper sample (324.8 nm)

Precision %RE0 S4.0% -
Abs valug =015 -
Zeeman fumace analytical performance: 25 ppb copper sample (327.4 nm)

Precision %RS0 24.0% -
Abs value =010 -
MSR% =70 % -

Revision: 10,00, kssued November 2021
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Instrument Preventive Maintenance Checklist

O Section NOT Applicable

Q Inspect VGA gas supply hose.

Q Inspect/replace VGA pump tubing.

QO Check low gas pressure interlock setting— adjust if required,

O Check precision orifice gas flow setting — adjust if required.

O check gas regulator pressure to 46 psi (325 kPa) — adjust if required.

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

UltrAA lamp accessory (external)

@ section NOT Aplicable
O Check the condition of the power cable,

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

Restore System

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

Guidance

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

Revision: 10,00, Issued: November 2021
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Instrument Preventive Maintenance Checklist

AA consumable and parts list table

Test Solution - Cu Sppm

solution 6610030100 50 55 140 240 280 PM supplied r—
Test Solution - Blank solution | 5190-7001 50 55140 240 280 P suppled Cormman
Copper, 1000 ug/ml, 100m| £190-8279 50 55140 240 280 . Common
Kit, Mk 7 O-rings, aguecus,

pestiiriie 9910093400 5055140 240 280 Pt supplad Flame
Organic Kit 9910093500 50 55140 240 280 P supped Flame
‘wire Mebulizer Cleaning 9910024700 50 55 140 240 280 ‘conaumebla Flame
Tubing-Capillary Std Mebs 9910024800 50 55 140 240 280 consumabia Flame
Capillary Tube Hivac Neb (3)

(crganics anly) 9910044000 50 55140 240 280 consumable Flame
Gleas impact beads (5/pk) 9910025700 50 55 140 240 280 ‘conaumehia Flame
Teflon impact beads (5/pk):

(erganics only) 9910053300 50 55140 240 280 ‘consumable Flame
Burner clegning strip (100/pk) | 9910053900 50 55 140 240 280 consurmatie Flame
Window UV zilica — round

{right i) 2010082500 | 5055140 240 280 PMauppled (oo
Wirsdow UV silica - 3

bibicclurid Lolenet 2010082500 | 5055140 240 280 PMsupplied [ oo
Pad adhesive window (round) | 4910012700 50 55 140 240 280 PM supplied Commaon
Pad adhesive window "

{rectangular) 4910012800 50 55140 240 280 PM supplied Comman
Electrode kit {1 pr) (D) E310003400 GTA120 PM supplied Fumace
Shroud (D2) E310003100 GTA120 PM supplied Furnace
Zeeman electrode kit (1 pr) 6310003500 GTA120 PM supplied Furnace
Zeernan shrowd 6310003600 GTAI120 PM supplied Furnace
O-ing PSD rinse bottle E910025900 PSDT20 PM supplied Furnace

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

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

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

Revision: 10.00, Issued: Novemier 2021
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Service Engineer Comments (optional)

nstrument Prew

Maint

SVD Results Report

)
£

BEporiing  oiagagstic sta

Adldlr Soi Lk K dt, il R,

Configuration:

Serial Number: MY13160001

Customer: UAE Service Engineer: Kanyakom 5,
Contact Dotails: 02637636341

Turret Type:

Instrument Model: Vorian AA140/2400280  Number Of Lamps:

Fiamao Instrumant: Trus

b Trus

fnglrun

Zzeman Present: False

Mono Type:

Gashox Type:

Auto Burner Adjuster:
Mains Frequency:
Firmware Version:
Photomultiplier Type:

FWE Version:

VARIAN

Auslomatic

4

Auomatic

"Y' Gas Box
False

50

211
Mormai{800nm)

45

Eiono Correction: 0770

Flame Hou

11,834

02 Run Hours:

D2 Serial Humber:
D2 Install Date:

D2 Criginal Intensity:
C2 Last Intensity:

53396.500
nol sat |
111970
1.000
475.000

Service Completion

Service request number G003 43143 Date service 30 Jaw 2025
Agilent signatura h a:ﬁua‘\ﬂ.\}‘\'\ S . Customer signature Lo b o 1

Total nurnber of pages in this document 13

enenslumuRy

Frequency:

Averaging Period: 30.0
Datapeint Count: 20

Upaer Limit: Highest Measured Frequency:
51.00 50.00

nge Frequency:
s0.00

Lowest Measured Frequency:
50.00

Result

- Agilent

Power Su,. -

Avrraging Period: 30.0

1*apoint Count: 20

Lower Limit (%} Actual (V) Uppoer Limit (V) Result:
12,00V © 10.80 1212 13,20 i Passed |
12,00V Rall 12,20 1190 -10.80 i Passed |
5.00V Rail 4.50 5.04 5.50
M0G0V Fa 220.00 341,00 i Passed |

SVD Results annﬂw

Report Generated At LRP02S 24725 At z

enenslumuRy

Report Genoratod Ay LNYI025 947.05 AM 1

nanslumuny

Beam Balar

Lamp Type: Coppor

Peak Selected: 324.60
Lamp Alignment: FiEETCON

Lamp Socket Usec: 2

“f Lamp Screw

Samgic Poak:

Upper Limit:

‘ ' o

el PLY

| 0738 1

1 oot Limik

| CoE )
i ¥ Lamp Screw Result:

! nmn Elemontie): Copper
53
400
w05

$ 32480

™

Upper Limit (nm) Result:

IP4TE 325.15 Passed

3 VD M&mm

Ropart G crated 1
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Wavelono!

Lamp Current{mA): 4

1750 £

Jizith{nm}: 0.2
Slit Height: Normal

Connecin -

LR

mn Alicnmeant: ¥

524,828 Upper Limitinm)

b Fra Ziov Cirtoe)

2 en)

24.827 124,823
= a3 224.873 124823
Lt o 124877 124,819
At T e ;124,819

2t e
Jzan: 224  Jevialion: 0.003
Pesytt: 270
Fnpart Generalud A1 1INE0IS 47,0 ]
'
wenenslumuRy
Result: :
Gi a ;. B - o
i
W ' .
Kowghorv D 30 Jow ze25
akor 5. Date

enenslumuRy

o J
Wavelenglh Orive:
® AR
Slit Drive:
Turret Drive:
Auiz G ar
[t
H i b o Mode
Ysper Limit Result:
g | 2u7 "'I, *‘.'m
5 1 191
271 332
o ! 578
4} 1008
g 5 o 1754
3053
o g1

Flane Detect: FHDLIE
20U Activi
2xidani Pressure: FIRLEN
ntastso |

Ignition: EEE

nat Changeover:

5 5V0 Results anurf.

enanslumuny

Sequential by time report 1132025 10:53 AM SpectrAA
Page 1 of 1
Analyst
[Date Started 1302025 10:33 AM GMT: 13012025 3,33 A
Worksheet Sansiivity Test 01
Comment
Methods. [=1}
Computer name  DESKTOR RSUFRS
Serial Number: MY 13160001
Method: Cu {Flame)
Sampl T Cane mglL RS0 Mean Abs
CAL ZrD 0.000 BE o.0002
Faatings

0.0003 0000 132025 10:51:45 AM
STANDARD [} 0.5571

0.5563 05575 173042025 105222 AM

Abs Lingar Qrinin - Cal. Set 1
0567 |
|
fan”
|
20
U.EIDJ_. |
—
0,000 2.000 4,000 5.500
CurmgL
Curve Ft = Lingar Oirigin
Charatteristic Cane = 00 L
f = 10007
Calculated Conc = 0002 6000
Fesiduals = 0,000 0,000
& ppm 03 05558
0 5596 05815 132025 5254 AM

nanslummuny



Flarne Optimization

. Olplimizatior: Lamp
Sequential by time report 1/30/2025 10:48 AM SpectrAA Sampler Offline HC Lamp
Page 1 of 1 Golo Tobe =—————"—] 130
Analyst
Date Startod 1I3N2025 10:33 AM GMT- 1/30/2025 3:33 AM i Bk [ B |
Worksheat Fraciion Tast a _ﬂ | L
Commant
Mathods Cu

Computer name  DESKTOR.FEUFRS
Serial Num ber; MY 13180001

Mrthod: Cu (Flame) Dowin beight
EaTT Pusmp speed
CALZUD 3 e —
Kooy to lube colore
Sample
T Cafbration

10:46:52 AM
T Calbialicen/0C

STANDARD 1

i o
10:47:24 AM o \.
(111
BEBE
chyCheck i 48 nm, A4 buries o e |
Curve Fi
Charac
v
Calculatad Cone
Residuals
Abs =012
SppmCu T 5.4 T —
Paa
06047 06047 06042 0.6079

0.5064 0.6079

25 10:48:32 AM
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Agllent AA Series Sp ters Pr ive M; Checklist
Agilent

Agilent AA Series Spectrometers Contents
Customer information .
3

= . . Service Engineer's Responsibiliti

Preventative Maintenance Checklist : ponsbilties 3
Other important Customer Web links 3
System infarmation 4
Preparation, Safe operation and Initial perfarmance checks 4
Preventative maintenance procedures 5
Flame systems IS
5
Fumace systems &
Foreword Accessories 8

: R ’
Agilent Preventive Maintenance provides factory recommended service for your estone Systam ]
analytical systems to assure reliable operation and the accuracy of your results. Guidance g

Deliverad by highly trained and certified service engineers using genuine Agilent parts Signature Page
and supplies, Agilent Preventive Maintenance provides everything you need to reduce . 9
unplanned downtime and keep your systems operating at their peak. This checklist will Service Review .

be completed at the end of the service and provided to you as a record of the Test Results
Installation 10
Af consumable and parts list 10

urrent production A% instrument and or ory models are not covered Service Engineer Comments (optional)
n this document it can be used as a basic reference. el n
Service Completion 12
1

For mare information about Agilent Technologies senvicas please visit our web site
using the following URL  httpi/fwww.agilent.corn/en-us/services

i 120, bssued: Mowernbar 2005
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Agilent AA Series Sp fve Mail {

Agilent AA Series i i Checklist

Customer information System information

+  Customers should provide all necessary operating supplies upan request of the engineer.

* A customer representztive should be available to the engineer while performing the
preventive maintenance procedures.

«  Any parts, not included in the Parts Lists section of this document, are not part of the

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

[ system name and 1D 24085 BRS

;ﬁgﬂmm Preventive Maintenance service, nor are they included in the price of this I system site and location I Uwied Hv\a\\\s\ v En ——— Eon bu\\?\“
List duct numk List the serial numbers of each
«  If a system requires the use of extra or special procedures and/or parts for the Byeen il ] Zetidadaled il
maintenance senvice, then these must be ordered separately and charged as a repair, 1 e 1 YW G000
which may incur additional costs. G i B el
2 2
3 3
Service Engineer's Responsibilities 7 F
& &
«  Contact the custormer and ensure that all necessary supplies are available before the -
preventive maintenance visit, 6 &
+  Confirm the ability of the instrument to deliver continued safe operation as established via I
the Agilent A8 safe operation flow chart. (Refer directly to the AA 55/240/280 Preventive ? |7
Maintenance Scope of Work to make this declslon.) 8 =
= Cnly select those pages that relate to the system ar madule being serviced. T
«  Complete empty fiskds with the relevant information. 9 a
» Complete the relevant checkboxes in the checklist using either a "x” or tick mark *v"~. 10 10
+  Check "Section not applicable” check boxes to indicate services/tasks not delivered, as .
appropriate.

« Complete the Preventive Maintenance senvice in the arder of the tasks listed,
= Complete the Service Review section together with the customer.

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

«  Complete the tatzl number of pages field in the Service Completion section

«  Ask the customer to sign the Service Completion section including the customer's and your O Agilent AA safe operation flow chart inspections (1o determine if the PM can be
signature. performed).

Preparation, Safe operation and Initial performance checks

This information is subject to change without notice.

If by following the flow chart the instrument is deermed to be unsafe far continued use you
MUST NOT continue PM wark Infarm the customer immediately of the Agilent
recommendation that use of the instrument be discontinued

Other important Customer Web links

|j Discuss any specific guestions or issues with the customer prior to starting.

ta get ""f'{llmioﬂ on your product: Literature Library — [0 For HF application systems, if standard sample intreduction system was not
agilent. library installed, ask the customer to install it. W\t

Review the instrument logbook for recorded problems and comments

= How

«  Meed to know more? www,agilent. com/chemyeducation
«  Meed technical support, FAQs? www.agilent.com/chem/techsupp

5 g ¥ Save instrument control settings before starting the procedure.
«  Need supplies? www.agilent. comychem/supplies

Perform a general inspection of the system for cleanliness.
Check for proper installation of parts, assemblies, sensors etc

SNENCNEECS

Check systern for required installation of components, settings as defined by
current Service Notes
Revisiar: 12, Issusel: November 2025

Document Mumber. DO140717 Page3af 13
& Aplert Technologies, Inc. 2025

- Agilent

{! Agilent
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Agilent AA Series F ive h Checklist

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

Use SVD to perform a Full Wavelength Scan for Cu HCL - "As found test_1*
@ Perform a Basic Cu ABS test - "As found test 2"

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

Preventative maintenance procedures

Flame systems
O Section NOT applicable,

Electronic eomponents
Review and confirm instrument configuration data in SVD

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

Mechanical compenents

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

o Run SVD tests to exercise all motor drives over the full range of their travel:
o Monochromator drive
o siit crive
Lamp selector
O Automatic Burmer Adjuster

Optice components

g Check that external optical surfaces are clean - Clean or replace as required.
@ Use SVD and perform Mono Wavelength Correction.

7 Use SVD and perform Slit Calibration.

Pj Use SWD and perform Grating Squareness Diagnostic.

Ij Use SVD and perform Zero Order Offset/Mono Correction,

& Use SVD and perform ‘Wavelength Repeatability.

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

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

N Limuas

onans lilmuns

Agilent AA Series Sp F it i Checklist

Sample introduction and Atomization
ﬂspeﬂ the burner interlock plate to ensure that the interlock pin is secure and
carrect for the burner type.

Clean the burner slot with a clean white card.

IZ, Check the uniformity of the slot width.
Clean the burner if required

Ij Change the bumner a-ring and lubricate with PFPE grease,
Clean the nebulizer, spray chamber and liquid trap.

o Change all o-rings and seals in the nebulizer, nebulizer block and spray chamber
and lubricate,

@ Check thatthe pressure relief bung releases readily.

7| Change ¢-fings on the fuel and oxidant delivery barbs and lubricate.

E{ Leave the liquid trap EMPTY and verify the flarme will not ignite in this state.
Refill liquid trap and check that overfill drains freely into the drain/waste tube.

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

Check and clean the igniter electrode,

Gas handling companents and safety interlocks
[ Pressure test for leaks
Leak test gasbox internal components using gasbox leak tester G8434-67013
1{ Check safety interlock status and operation using the SVD interlock monitoring
diagnostic.
Analytical performance for Flame systems
Ignite a flame.
7 Check that you can adjust the nebulizer uptake rate from 4 to 6.5 mlb per minute.
E"r Optirize the instrument ready to perform Cu sensitivity test.
Create & manual methad 10 perform a Basic Cu ABS test - “Final Performance
Testing ”
Run a PM completed sensitivity test for a 5 ppm copper sample and record the
results in the AA PM Performance test results and measurements table.

Furnace systems

E{ Section NOT applicable.

Electronic components

O Review and confirm instrument configuration data in SVD

O Canfirm power supply voltages using the SVD Power Supply diagnostic:
Mechanical compenents

O Run 5VD tests to exercise all motor drives over the full range of their travel:

O Monochromatar drive
O Slit drive

oA Agilent
N3 limuau




Agilent AA Series i i Checklist

Revisian: 120, Issued Noverrber 2025
Document Number: DO140717 Page 7of 13
& Agilens Technalogies, inc. 2025

O Lamp selector

Optice components

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

Use 3VD and perform Slit Calibration.

Use SVD and perform Grating Squareness Diagnostic.

Use SVD and perform Zero Order Offset/Mono Cormection.

Use SVD and perform Wavelength Repeatability.

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

0000000

Gas handling, water system, and workhead compaonent checks
O Inspect the GTA workhead gas hoses and connections for leaks.
O Pressure test for gas leaks

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

O Inspect the GTA workhead water hoses and connections for leaks.
O Check all graphite components and replace if necessary.
0O Tube
O Blectrodes
0O Shroud
O cCheckand clean the end windows on the workhead.
O Check safety interlock operation.

Analytical performance for Furnace systems

O Optimize the instrument ready to perform Cu sensitivity test.

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

P5D autesampler accessory for Furnace systems

Section NOT applicable,

Check condition of the PSD capillary - replace if necessary

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

Change PSD rinse bottle oing.
Check and clean the rinse vessel.

Check the drain tube for good drainage. It should nat have tight bends, kinks or
loops and the lower end must be above the liquid level in the waste vessel.

Ensure that the waste vessel is suitable for use with the furace system,

L 1 i 2 ) e Y 5

S5 Agilent
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Agilent AA Serles i i Checklist

Vapor generation accessory VGA (hydride generator)

O Section NOT Applicable.

O Inspect VGA gas supply hose

O Inspect/replace VGA pump tubing.

O Check low gas pressure interlock setting— adjust If required.

O Check precision orifice gas flow setting - adjust if required.

[0 Check gas regulator pressure to 46 psi (325 kPe) — adjust if required,

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

UljrAA Lamp Accessory (external)

Section NOT Applicable.
O Check the condition of the power cable,

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

Restore System

O If you have altered the customer’s instrumentation during the course of PM,
restore to the original status to allow the customer to conduct their nermal
activities {e.q., reload the customer’s methaod.)

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,

Agilent AA Series F i Checkli

Accessories
O Section NOT applicable.

Sample introduction pump system (SIPS) accessory

Section NOT Applicable.

Re-torque screws securing the hubs, presser arms and pump rotors,
Adjust each roller so that it rotates freely.

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

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

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

Re-torque the nuts that fasten the motor mounting plates to the chassis.
Check clips securing the diluents holder and replace if necessary.
Disconnect, clean T-piece, and reassemble the tubing using the following steps.

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

Place the T-piece in an ultrasonic bath containing strong detergent 1-5% Decon 30
ar similar, for approximately 510 minutes.

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

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

Reassemble.

GG DR CEREEERE B BRI

B

Sample preparation system (SPS 4) accessory
Section NOT Applicable.
The Agilent SPS 4 autosampler is designed to need minimal maintenance.

The ing mai q are
autosarmpler,

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

0 Cleaning the autosampler cover panels with domestic window cleaner,
O Checking the X- axis and Z- axis drive belts for cracks, splits, damaged teeth,
m]

alvy to maintain the performance of the

excessive fraying, color changes or degradation from fumes.

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

The autosampler requires na extra lubrication throughout its lifetime.

For further details refer to the SPS 4 service manual G8410-90050.

Rewvizion: 12.0, Issuect Novermber 2025
Documeant Kumbser 00140117 Page 8 of 13
& Agilent Technologies, Ing. 2025
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Agilent A& Series Sp 5 i i Checklist
Test Results
iTest description Expected test result | Actual test result

Flame eptics PMT Gain test

For copper at 3248 nm, 4 mA, 05n0m <55% A6 _'
dlit width 3

Flame performance test with 5 ppm copper sample
Air facetylene, mixing paddle removed  Abs value = 0.5 063\

Air facetylene, mixing paddle installed. %RSD < 1.0 o i
10 replicates o =
Deuterium furnace optics PMT Gain test

For copper at 3248 nm, 4mA, 0.5nm  <55%
slit width

Deuterium furnace performance test with 25 ppb copper sample (324.8 nm)
Precision %RSD =4.0% i
Abs value 2015 =

Zeeman furnace analytical performance: 25 ppb copper sample (324.8 nm)

Precigion %RSD = 4.0% -
Abs value =015 -
MSR% (327.4 nrm) =70 % =

AA consumable and parts list

Signature Page [ Product/Madel £ | PM sﬁpplied or | Instrument-
g g Part Description PartMumber | Lo ised ‘E:nnsumab!a Type
Service Review Test Solution — Cu Sppm 5610030700 55240 280 PM supplied
solution . Common
O Attach available reports/printouts of all tests to this docurnentation. Test Solution - Blank solution  5190-7001 55 240 280 P supplied Commaon
O Record the Preventive Maintenance service activity in the customer's _
records/logbock. Copper, 1000 ug/ml, 100m| 51908272 55240 280 * Commen
O Update/reset instrument maintenance counters as appropriate. Kit, Mr 7 O-rings, aquecus, 9910033400 55 240 280 P supplied e
O Affix the PM sticker to the system or instrument logbook based on the customer's comalete set !
request. Organic Kit 9910093500 55 240 280 P supplied Flame
[0 Complete the Service Engineer Comments section if there are additional
Egmrs\:ﬁst £ 9 Wire Mehulizer Cleaning 9910024700 55240 280 consumable Flame
O Review this service, parts replaced, and test results obtained with the customer. Tubing-Capillary Std Nebs 9910024800 55 240 280 consumable Flame
O if the instrument firmware was updated, record the details of the change in the Cal s i \
8 pillary Tube Hivac MNeb (3) -, i &
Service Engineer's Comments box or if necessary, in the customer's 1Q records, -:orgar-iés anly) 9970044000 55240 280 cansumable Flame
Glass impact beads (5/pk) 2910025700 55 240 280 consumable Flame
Renision. 12.0, lasued November 2025
Decurnent Number: 00140117 Page @ of 13 H
& Agilent Technalogies, Ing 2025 " Aglle“t
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Agilent AA Serles Sp F Checklist Agilent AA Series Spectrometers Preventative Maintenance Checklist

Teflon Impact beads (5/pk): Service Completion

{arganics onky) 9910053300 55 240 280 consumable Flame

Bumer cleaning strip (100/pk) 9910053900 55 240 280 consumable Flame Service Request Nurnbes Date of Servica Completion

Window UV silica = round (right = % e Jdow ik

side) 2010082600 ;55240 280 b spplied Camman Customer Name:
Aowidhe Yomo

Windaw UV silica — rectangular : :

(left side) 2010082500 55 240 280 P supplied Comman

Pad adhesive window (round] 4910012700 55240 280 PM supplied Cammen J

Pad adhesive windaw §

(rectangutar) 4970012800 55240 280 PM supplied Commen

Electrade kit (1 pr) (D2) 6310003400 GTA120 P supplied Furnace

Shroud (D2) 6310003100  GTAT20 P supplied Fumace

Zeeman electrode kit (1 pr) 6310003500 GTAT20 Pt supplied Furmnace

Zeeman shroud 6310003600 GTA120 P supplied Furnace

Crring PSD rinse bottle &910025900 PSD120 PM supplied Furnace

* For engnesrs wha anly serdce AR nsisments 5190-6279 can be used as a cheaper siternative far A610030100.
Items classified as Ph supplied in the above table are included in the standard PM.
Those classified as consumable should be provided by the customer or charged to the
customer if supplied by the Agilent service engineer.

Service Engineer Comments (optional)

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

Ravision: 120, Issued: Movernber 2025
Document Number 00140117

Paga 11 of 13

£ Ailern Technalogies, Inc. 2025 i \1 has “gilel’lt
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ower Supply:
> o
SVD Results Report A )
VARIAN Averaging Period: 300
int C: t: 20
ReportID3  Diagnostic Start Time:1/26/2026 8:39:56 AM  Diagnostic End Time:1/26/2026 9:05:49 AM Datapoint Coun
Gustomor: UAS Ssivice Englneacs Kaqakom S LowerLimit(v)  Actual(V)  UpperLimit(V)  Result:
Address: Contact Details: 02637636541
12.00V Rail 10.80 12,20 13.20 Passed
-12.00V Rail 1320 11,90 -10.80 Passed
Eahfigurssian: 5.00V Rail 450 5.02 5.50 Passed
Serial Number: MY13160001 Turret Type: Automatic 310,00V Rail 7500 22000 4100 Passad
Instrument Model: varian AA140:240280  Number Of Lamps: 4 !
Flame Instrument: True Mono Type: Automatic
Furnace Instrument: True Gashox Type: v Gas Box
Zeeman Present: False Auto Burner Adjuster: False
Internal Zeeman: False Mains Frequency: 50
Internal UltrAA: False Firmware Version: 2.1
Optics Type: Double Beam Ph Itiplier Type: 1
D2 BG Correction Fitted: True PWE Version: 45
Boot Block Version: 1.09
EEPROM Data:
Instrument Run Hours: 79270.602 D2 Run Hours: 58906.000
Zero Wavelength Offset: 30.095 D2 Serial Number: not set !
. D2 Install Date: 1/1/1970
Mone Correction: 0765 D2 Original Intensity: 1.000
Flame Hours: 35125.582 D2 Last Intensity: 475.000
Frequency:
Averaging Period: 300
Datapoint Count: 20
Upper Limit: Highest Measured Frequency:
51.00 50.00
Average Frequency:
50.00
Lower Limit: Lowest Measured Frequency:
49.00 50,00
Result: J{EEETL]
fReport Generated At: 1262026 $:06:40 AM i 5VD Results Rapwrm Repart Genersted At 1/26/2026 9:06:40 AM 2 SVD Results Repoﬂw

ena T limuaw N3 lmuax



Beam Balance:

Lamp Type: Copper
Lamp Socket Used: 3

Peak Selected: 324.80
Lamp Alignment:

X' Lamp Screw '_\‘_'"L“;_a‘mp Screw

Sample Peak: [ 0523 Sample Peak: [ .805
b ™,
\
\
h 0% Samp
Com | s
X
\ J e
Uaper Limit: s -~ Upper Limit
[ O788 ]
Rel P11 Raf Pt 2: RefP11: Ref Pt 2:
AFl CKFil 0737 [ o738
Lower Lamil: Lower Limil:
|
X Lamp Screw Result: BGEECE] Y Lamp Screw Result: JlET 0

Grating Squareness:

Lamp Element(s}): Copper
Lamp Turret Position: 3
Lamp Current{mA): 4.00
Slit Width{nm): 0.5
1st Order Wavelength(nm): 324.60

Lamp Alignment:

Lower Limit (nm) Actual (nm) Upper Limit (nm) Result:

Zero Order -0.10 0.00 0.10 Passed

First Order 32445 324.74 325.15 Passed
Second Order 649.23 649.50 649.97 Passed

Report Generated At 1/2E2026 B06:40 AM ] SV Resulls Repar!

N lmuas

Wavelength Drive:

:“;iit Drive:

Turret Drive:

Auto Burner Adjuster Drive:

Miscellaneous:
b

Signal Processing Linearity:

Calculate Mode: New Calc Mode

Lower Limit Actual Upper Limit Result:
S0 114 261 207
s1 156 165 191
s2 271 296 332
s3 a74 508 579
s4 825 919 1008
S5 1435 1529 1754
S6 2498 2m 3053
s7 4347 4755 5313

Interlocks:

Burner Fitted: Flame Detect:
N20 Burner Fitted: GCU Active:
Flame Shield Closed:
Gas Control Fitted:
Pressure Release Bung Fitted: [IICLIE Oxidant Changeover:
| Working |

j
itk

Oxidant Pressure:

Liquid Trap Fitted: Ignition:

SVD Reduls Repor m

N lmuas

Report Generated At: 12672026 §:06:40 AM 5

Wavelength Repeatability:

Lamp Used: Copper
Peak Used(nm): 324.750
Connected to Socket: 2

Lamp Current(mA): 4
Slit Width(nm): 0.2
Slit Height: Mormal

Lamp Alignment:
Lower Limit{nm) 324782 324.888 Upper Limit(nm})
{Appraach from Zero Ccar) {Apnragch from aad)

Sample 1: 324.828 Sample 2: 324.823
Sample 3: 324.823 Sample 4: 324.823
Sample 5: 324.823 Sample 6: 324.819
Sample 7: 324.823 Sample 8: 324.819

Sample 9:; 324,819 Sample 10: 324.819
Mean: 324823 Standard Deviation: 0.003

BN Passed

Report Gunersted At: 1262026 8:06-40 AM 4 1 FVEL Rty "*"“"w
Auto Lamp Recognition:
Lamp 1: &7 - Silver/Cadmium/Lead/Zine{UltrAa) (Ag'CLamp 5:1MNot Supported

Lamp 2: 65 - Zinc (Zn)
Lamp 3: 14 - Copper (Cu)
Lamp 4: Unceded Lamp/Not Connecled

Lamp 6: Mot Supported
Lamp 7: Not Supported

Lamp 8: Not Supported

GTA Temperature Monitorin

Notes: n
Signatures:
<o & Brayg 23 D gy > 26 Jgw
UAE Date Kanyakern 5. Date
Report Gonevated At: 6 SVD R @
SVD Resulls Repor

N7 llAue



Sequential by time report 112612026 8:56 AM Sodcia Sequential by time report 1126/2026 10:15 AM SpectrAA
Page 1 of 1 Page 1of1
Analyst Analyst
Date Startod 12812026 07 AM GMT: 1/26/2028 2.07 AM Dala Started 11262025 2.07 AM GMT: 1126/2026 2.07 AM
Worksheet Sansitiviy Test :\'-"k“l:“ll Frecision Test
Comment amme
Methods cu Methods Cu
Computer name  DESKTORRIUFRS Computer name  DESKTOP.-RIUFRS
Serlal Number: MY 13160001 Serlal Number: MY 121E0001
Methad: Cu [Flame) Mathod: Cu (Flame)

Sarrple ID Exp Aibs RSO Wean Abs Sarrple ID Exp Abs RS0 Mean Abs
5ppmCu 053 Y] Y] 5 ppmCu 0818 o7 06160

Readings Readings

08413 0.6340 08241 e 08145 0.6187 06081 06188 06253 08156

06197 06195 06168 06189 1282026

ena T lmuas N3 lAmuax

FOSS South East Asla
3388 Sirinrat Building, 25th — 26th Floor, Unit N
Rama IV Read, Klongton , Klongtoey, Bangkok, Tha

FOSS

Customer Service Report
o] Feb 12, 2026 [ o] UAE
o] 14570 [ immr—]
instrument: ] D7363e Serial:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

| Report No.: i

15257 3 EQ CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKDK 10250
TEL 0-2717-3000-29 FAX.0-2719-9484

NEC.TISSTIS1T025
CALIBRATION 3088

B v Lok

G944 o5 péo

Certificate of Calibration

Cert.No.: 26CH144

Travel To Customer [Hrs) Labour [Hrs) Travel From Custormer (Hrs) Page.: 1 of 3
Start = [ERE | P - | g6::
— e, L. oo i =
Fosh e : Equipment : Conductivity Meter
Job Type Manufacturer : Horiba
Abplication Svacid Sondand Model : LAQUA-EC210
Distributor Courtesy Visit ~In House 3
Digital Service PMA Approval Check Cuate - M g b3 Serial No. : HC9L0013
Internal Warranty - Repair HC Visit .
Trairing T Tovestigate T ID No. : UAE.EFM.011/2563(EFM.SCT.05/63)
Condition As-Received: Used Item
Hegricans . Smurtcus Fro Fosscare == Received Date : 02 February 2026
PMA Type
Smartcare Advance Fosscare Pro NA Calibration Date : 03 February 2026
Reference : 2602-0038WSC-3
Dutails of Work / Tast
—Pr g Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
— W1 gva] Checl 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
4 g [eeh ~ok Phrakhanong, Bangkok 10260
£ (o iy —ole A
- Ambient Temperature : (25+25) C
— fhewae PO F g B -8k Relative Humidity : (50 £ 15) %
=,
T L PP Calibration Procedure: In -house meth.od 1
+ Qoicy_wadlg - CP-CH6 by direct measurement
+ Vof Tows fimir ok with certified reference material (CRM)
+ Row : - - CP-CH8 by comparison with temperature standard
= hgetiiy ~al
— LA = UP fddowm ~ol Calibrated by : Walalak Sirithean
— fleovn X0d 0T Lith Crged Pemd
Instrument Ready for Use | 0K | | Not OK* |
Part No: Batch Description Oty Approved by : el o Sy T S
c00 797 1 5. 08. Je2e [Fell PO kit Jasito- LTV Ll Approved Signatory
T, ¥ () Chakrit Waewwanjua
() Ponpan Paipim
(/) Saithip Meangmai
Issue Date : 04 February 2026
| canfirm this report is accurate and complete
Signed FOSS A Signed Customer o
An
Name: Aot/ Bdelae /" Dehltas i Name The U inties are for a confid probability of approxi ly 95%
Tel: Tel: This cartificats may not be reproduced gthar than in ful, axcapt with the prior writtsn
Email: Email; Approval of the head of Conporate Services 3 © Equipment Calibration and Testing Services.
*Remark:

Please scan GR code



Cert.No.: 26CH144 Cert.No.: 26CH144

Page.: 3 of
Page.: 2 of 3 age.: 3 of 3
Calibration Results
Condition of this result of calibration 7
Function : Temperature Measurement
1. Reference Standard Instrument :- N thout adjustment
(*) Without_adjustment
Instrument Serial No. ID No. Certificate No. Due date g . .
f e o~ . This equipment was connected with Temperature Probe;
1) Thermometer 9549224  130RC003 251440 16 Apr 2026 Model 9383
2) Ref. Std.Thermometer 4982054 110RC044 251708 03 July 2026 PR N' T oorozee
- Serial No. :
- This measurement result is traceable to S| throught Technology Promotion Association (Thailand - Japan) Dimension of probe; Y v ]
2. Certified Reference Materials :- Length : - o
- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to S| Diamet(;r 2 Tmm
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835 o 'Deplh g ’I—()Omm
Conductivity Solution Manufacturer Lot No. Exp. date
1413.5 pSicm CPA Chem 1150497 30 Oct 2026 Calibration Standard uucr E Uncertainty of | Coverage
rror
12.881 mS/cm CPA Chem 1081099 11 Mar 2026 Point Temperature Reading Measurement factor
- Control Conductivity calibration solution temperature by Water bath (25 + 0.1) °C (°c) (°c) (°c) (°c) (£°C) k
3. This certificate is valid only to the item calibrated on date and place of calibration. 15.0 15.002 150 0.002 013 2.00
Calibration results 30.0 30.001 30.0 -0.001 0.13 2.00
Function : Conductivity Measurement 45.0 45.001 45.0 -0.001 0.13 2.00
(*) After Adjustment at 1413.5 pS/cm & - UUC* = Uit Undenc o bia
Conductivity Electrode Serial No.: 9B9F0286 Remark : - =Unit UndegCa histion
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
Standard Before Adj After Adj Uncertainty Coverage - .
factor k, providing a level of confidence of approximately 95 %.
Conductivity UUC* Reading uuc* ing of factor
Solution (%) k -000-
1413.5 pyS/lcm 1431 pS/cm 1413 pS/cm 9.2 pS/cm 2.00
12.881 mS/cm 12.92 mS/cm 12.76 mS/cm 0.086 mS/cm 2.00
Remark : - UUC* = Unit Under Calibration
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) IBC-HRA
CORPORATE SERVICES 3: caL AND TESTING ey
534/4 PATTANAKARN RDAD S0I 18, SUANLUANG, SUANLUANG BANGKOK 10250 e
TEL.0-2717-3000-29 FAX.0-2719-0484 CALSIRATION 0008
Cert.No.: 25CH168
Page.: 2 of 3
Condition of this result of calibration
Certificate of Calibration CertNo.: 25CH168 1. Reference Standard Instrument -
Page.: 1 0f 3 Instrument Serial No. ID No. Certificate No. Due date
LS 1) Thermometer 1963878  130RC095 241995 09 Sep 2025
uipment : Conductivity Met
iy IR gt 2) Ref. Std. Thermometer 4982054  110RCO44 241757 14 July 2025
Manutacturer;: florica - This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)
Model : LAQUA-EC210 2. Certified Reference Materials :-
Serial No. : HC1L0016 - Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to SI
ID No. : UAE.EFM.014/2565(EFM.SCT.01/65) through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
Condition As-Received: Used Item Conductivity Solution Manufacturer Lot No. Exp. date
Received Date : 04 February 2025 1412.9  pSlcm CPA Chem 1005307 15 June 2025
Calibration Date : 05 February 2025 12.881 mS/cm CPA Chem 1005308 15 June 2025
Reference : 2502-0107WSC-4 - Control Conductivity calibration solution temperature by Water bath (25 + 0.1) °C
Submitted by : United Analyst and Engineering Consultant Co.,Ltd. 3. This certificate is valid only to the item calibrated on date and place of calibration.

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

Ambient Temperature : (25+25) °C

Relative Humidity : (50 + 15) %

In -house method :

- CP-CH6 by direct measurement

with certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Calibration Procedure:

Calibrated by : Warakorn Lerngagtrakul

Approved by :
Approved Signatory

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

Issue Date : 06 February 2025

The U inties are for a confid probability of approxi 95%

This certificate may not ba reproduced other than in full, except with the priar written
Approval of the head of Corparate Services 3 : Equipment Calibration and Testing Senacas.

tanms‘laimuqu

Calibration results

Function : Conductivity Measurement

(*) After Adjustment at 1412.9 pS/cm
Conductivity Electrode Serial No.: 9B1J0042

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

Solution (%) k
1412.9 uS/cm 1355 uS/cm 1413 pS/cm 9.2 pS/em 2.00
12.881 mS/cm 12.26 mS/cm 12.72 mS/cm 0.086 mS/cm 2.00

Remark : - UUC* = Unit Under Calibration

I.Oﬂ?ﬂi‘hllﬂ'JUQN




Head Office :  321/43 Nanglinchee Rd. Ch dsee Yannawa B
10210 Thailand Tel. 0-2285-4101 Fax. 0-2285-4856 www.sciencetech.th.com

Scnnce Tech Laboratory :  279/27-29 Soi Watpoman Sathupradit 19 Rd.
Yannawa Bangkok 10120 Tel. 0-2285-4101 Fax. 0-2285-4856 &sﬂ-ﬁ#&#%
Cert.No.: 25CH168
Page.: 3 of 3
Calibration Results
Function : Temperature Measurement Job No. : J014/25 Certificate No. : ST014/25
This equipment was connected with Temperature Probe; P t1af2
- Model : 9383
- Serial No. : 951J0042 Certificate of Calibration
Dimension of probe;
- Length : 110  mm Equipment : pH/ISE Meter
- Diameter : 16 mm Manufacturer : Orion
- Immersion Depth : 100 mm Made in : USA
Calibration Result : Without adjustment Model : STAR A214
Calibration Standard uuc* E Uncertainty of | Coverage Serial No. : X36836
rror
Point Temperature Reading Measurement factor 1D No. : UAE.WAT.025/2560
(°c) (c) (°c) (°c) (£°C) k R - Oto 14 ol
15.0 15.003 15.0 -0.003 0.13 2.00 LALLTHE LI i AL e
30.0 30.002 29.9 -0.102 0.13 2.00 UUC Conditlon As-Received : Good
5.0 45:001 at'd G0402 013 200 Submitted by : 1w gluiiia uomnnfod uoud o aousoun $iia
Remark : - UUC* = Unit Under Calibration A ADCEMINYALENRN I LN
wansz Tvua ngamme 10260
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage Ambient Temperature : @s+3°C
factor k, providing a level of confidence of approximately 95 %.
Relative Humidity — : (50t 15pP%

-o0o- Calibration Procedure : In - house method : WI-ST-LAB-7.21 based on direct
‘measurement by using standard voltage calibrator
Issue date : Wednesday, May 21, 2025

SOk

Calibrateded by : Khannika Sangkham Approved by :
(Khannika Sangkham)
Laboratory mansger
The: are for a of 95%
‘This certificate is issued il th the of _gmm:d by the Thai
burmry mﬁdﬁahun&:lwme wlu:h hnmessedlhe andﬂs

traceability mwgllzednmnaimﬂwthmdmﬁmmufmmmmrn]medmlh:mrﬁu
national slandmis z This certificate may not be reproduced other than in full, ex, the prior
written approval of the tory.

enaslumugy i .

F/W-ST-LAB-7.21 #2

ufflendai o1 Fudszmmld 1164

Head Office : 321,43 Nanglinchee Rd. Ch ksee Yannawa B
Thailand Tel. 0-2285-4101 Fax. 0-2285-4856 www.sciencetech.th.com

kok 10120

Sc:ienu Tech l.aborno.ry 279/27-19 Soi Watpoman Sathupradit 19 Rd.
dsee Y kok 10120 Tel. 0-22854101 F -1
JobNe.: 101425 Certificate No. : ST014/25 snree B ¢ ax Guciagtao
Recelved date : Friday, May 16, 2025 Page : 20f2
Calibration date : Tuesday, May 20, 2025 Job No. : JF006/25 Certificate No. : FT006/25
Condition of this calibration result
; Page : 1of2
| Reference standard instrument : Voltage calibrator Yokogawa 7651 S/N. 91H441999 Certificate No. 24E3876
Due date 12 June 2025 TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) Cerﬁﬁcate of Calibraﬁon
2 This certificate was certified only for the instrument we calibrated
ipment : H/ISE Meter
3 This result of calibration was found accurate as shown on date and place of calibration only Equip P
Manufacturer : Orion
Result of Calibration
Made in : UsA.
Function : pH meter
Model : STAR A214
Performing standard curve by Voltage Calibrator a1 pH (4,7,100
Applied Voltagd Nominal Value| UUC Reading | Correction | Uncertainty Kk Serial No. : X36836
Unit Under Calibration . :
(mV) (pH) (mv) (mv) (+mV) Factor IDNo. : UAE.WAT.025/2560
pH Mter 177.48 4 1714 ol 0.060 200 lon Selective Model : S409BN
Model STAR A214 0.0 T oo 00 D64 2.00 Serial No. : ZW1-18420
SN, X36836 -17748 10 -1774 0.1 0.078 200 Referance Electrode Model : 900100
‘This reported uncertainty of measurment was based on a standard uncertainty multiplied by a coverage factor k |, providing Serial No. : ZWI1-16834
a level of confidence of approximately 95% Range : 0o 14 pH
Resolution : 0.001 pH 0.1 mV
-0000- End of Certificate of Calbration -oa00- Submitted by : i gluite uennded ueud duidled aousaumd $1in

3 WOURAUTY 41 nu‘uwﬁn WY UHIN

sz Tvua nzamma 10260

Ambient Temperature : (25%3)°C
Relative Humidity (50 % 151%
Issue date : ‘Wednesday, May 21, 2025
Calibrateded by : Khannika Sangkham
Approved by : All A,,Z—

(Khannika Sangkham)

Laboratory manager
R wamilaniuay, N3 llmuas




Head Office : 321/43 Nanglinchee Rd. Ct isee Yannawa Bang]
10210 Thailand Tel. (-2285-4101 Fax.0-2285-4856 www.sciencetech.th.com
fmence Tech Laboratory :  279/27-29 Soi Watpoman Sathupradit 19 Rd.

JobNo. ¢ Jrossns T T S R fsee Yannawa k10120 Tel. 0-2285-4101 Fax. 0-2285-4856 NSC-TISI-TIS 17025
Received date : Friday, May 16, 2025 Page : 20f2 A PO e
Calibration date : Tuesday, May 20, 2025
Candition of this calibration result Job No.: J018/26 Certificate No. : STO1826
1 Reference standard materials :  Certified Fluoride standard reference solution (Directly measured by differential Page : 1of2

" with the aid of fuoride "quasi without transference”

against solutions prepared from primary reference materials from NIST)

Certificate of Calibration

2 This certificate was certified only for the instrument we calibrated Equipment : pH/ISE Meter
3 This result of calibration was found accurate as shown on date and place of calibration only Manufacturer : Orion
Result of Callbration At i
Function : pH/ISE Meter with Probe Model : STAR A214
Direct Measurement Serial No. : X36836
First Standard concentrated - 01 ppm 1D No. : UAE.WAT.025/2560
Secondary Standard concentrated = 1 ppm Range : Oto 14 pH
Te Standard concentrated = 10
e et Resolution : 0.001 pH 01 mV
Fourthly Standard concentrated = 100 ppm
UUC Condition As-Received :  Good
w o a4 R Subaitied . - 1 =) - o .‘%ﬁnd - {ﬁw
: il Submil by : UTHN § IUIAR LBUWIDHA WBUA IEUILOT] ADUTALAUT 1INR
Standard Concentrated UUC Reading Correction Stdev 3 WHORRUTY 41 nuu:ﬂuin UUINN
Unit Under Calibrathon ANzl NFUNNA 10260
( ppm) (ppm) ( ppm)} (ppm)
Ambient Temperature : (25+3)°C
Model : o1 0.109 -0.009 0.00 Relative Humidity (50 £ 15)%
S409BN SN, ZW1-18420 1 103 00z 0.01 Calibration Procedure : In - house method : WI-ST-LAB-7.2/1 based on direct
OO0100 SN, ZWI1-16834 10 997 0.3 0.03 ., .
measurement by using standard voltage calibrator
100 99.6 0.4 LIT
Issue date : Wednesday, May 20, 2026
-ooloo- !
Calibrateded by : Khannika Sangkham Approved by : 3
/_D?é (Khannika Sangkham})
Laboratary manager
The ies are for a ility of a95%
This centificate is_issued d with the f itation granted by the Tha
Laboratory Aocmdr.munn ;‘:Iwmc which has assessed lhe = bility of du? I, and its
to recogn namnal md 1o the units of realized at the ding
national T v not be reproduced other than in full, except with the prior
written approval of the Science Teth l.aboralnry
lonsNY b»lﬂ‘lﬂﬂﬂ §
F/W-ST-LAB-7.21 42 ufflyrdait o1 Sudhlsznd® 1116s
'ECH CO., LTD
Head Office : 321/43 Nanglinchee Rd. Chongnondsee Yannawa Bangkok 10120
Thailand Tel. 0-2285-4101 Fax. 0-2285-4856 www.sciencetech.th.com
Science Tech Laboratory :  27%/27-29 Soi Watpoman Sathupradit 19 Rd.
22 -,
Toli Mok JO18/26 Certificate No. : STO18/26 Chongnondsee Yannawa Bangkok 10120 Tel. 0-2285-4101 Fax. 0-2285-4856
Received date : Friday, May 15, 2026 Page : 20f2
Calibration date : Monday, May 18, 2026 Job No, : JFO04/26 Certificate No. : FT004/26
Candition of this calibration result
Page : 10f2

1 Reference standard instrument : Violtage calibrator Yokogawa T651 8/N. 91H441999 Centificae No. 26E7
Certificate of Calibration

Due date § June 2026 TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-IAPAN)

2 This certificate was centified only for the instrument we calibrated

R N Equipment : pHASE Meter
3 This result of calibration was found accurate as shawn an date and plass of calibration anly
Manufacturer : Orion
Result of Calibration i
Made in : USA.
Function : pH meter
Maodel : STAR A214
Performing standard curve by Voltage Calibrator at pH (4,7,10)
Seri 3 3
LApplied Voltagd Nominal Value| UUC Reading | Comection | Uncertaingy k Sectal o i)
Unit Under Calibration In . :
{mv) {pH) (mv) {mv}) (+mV) Factor Ik Mozs LARM AT.02 Y2500
pH Meter 177.48 4 1774 01 0,060 200 lon Selective Madel : 9409BN
Model STAR A214 oo 7 0.0 (1] 0064 2,00 Serial No. : ZW1-18420
SN, X36836 -177.48 10 -1774 -0l 0.078 2.00 Referance Electrode Model = 900100
This reported uncertainty of measurment was based on a standard uncertainty multiplied by a coverage factor k , providing Serial No. : ZW1-16834
alevel of confidence of approximately 95% Range : 0w 14 pH
Resolution : 0.001 pH 0.1 mV
~aoou- End of Certificate of Calibration -ooou- Submitted by : s gluda umaniod ueud \Auddieda noudauA i

3 WoogAuTY 41 I‘I\.Il.li‘l"l\l':m WA
wansz Twua NFANHA 10260
Ambient Temperature : (25t 3)°C

Relative Humidity (50151

Issue date : Wednesday, May 20, 2026
Calibrateded by : Khannika Sangkham
Approved by : /-_—D~z£ ,DZ

(Khannika Sangkham)
Laborwiory manager

wnmfblmm@"ﬁ

lenfadl 00 Tuidsenld 176

N3 [muaK

FW-ST-LAB-7.21% 3



Joh Mo, : JF004/26

Received date ©

Calibration date :

Friday, May 15, 2026

Tucaday, May 19, 2026

Certificate No. : FT004/26

Page : 2of2

FOSS

Customer Service Report
[T ] Feb1p, 2920

FOS5 South East Asia
33EE Sirinrat Building, 25th - 26th Floor, Unit No. 3388//90,
Rama |V Road, Klongton , Klongtoey, Bangkok, Thailand 10110

| Report No.: l

15256

| Customer:

L

/ -‘IJE.'

Job No.: ] 14s8s

')
E‘)L\ﬂ-\ el

7

2010

Condition of this calibration result
| Reference standard materials :  Cenified Fluoride standard reference solution { Directly measured by differential

T i y with the aid of p

fuoride “quasi without transference”
against selutions prepared from primary reference materials from NIST)
2 This certificale was certified only for the instrument we calibrated

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

Result of Calibration

Instrument: |

s [ Sarial: |k

Funetion : pH/ASE

Direct Measurement

eter with Probe

First Standard concentrated

0.1 ppm
Secondary Standard concentrated 1 ppm
Tertiary Standard concentrated = 10 ppm
Fourthly Standard concentrated 100 ppem
Slope = -579 mViDec.
Channel : 1

Standard Concentrated UUC Reading Correction Srdev

Unit Under Calibration
{ ppm) { ppm} { ppm} { ppm)
Model : ol 0107 -0.007 0.00
S409BN S/N, ZW1-18420 1 102 002 0.01
90010 S/MN. IW1-16834 10 101 0.1 0,05
10y 1 o 0.46

~oolao-

N llmuax

FOS5S South East Asia

3388 Sirinrat Building, 25th - 26th Flaoe, Unit No. 3388/90,
Rama IV Road, Klongton , Klongtoey, Bangkok, Thailand 10110

FOSS

Travel To Customer (Hrs) Labour (Hrs] Travel From Custemer [Hrs)
Start Ui % e 07, 50 P £
Finish il 1%. 20 " e
Job Type
Application Special Standard
i Courtesy Visit Installation In House
Digital Serviee PMA Approval Check Cuote P X b d
Internal ‘Warranty - Repair HC Visit
Training Sales Suppert Investigate Othars
Smartcare Smartcare Pro Fosscare 5
PMA Type
Smartcare Advance Fosscare Pro N/A
Details of Work / Test _
— [ -
= Cheels
~ole
=Bl
=t 1 Sef ~ ek
g =Y.
—gle
==
~ Negd WP
—ok
Instrumant Ready for Usa | oK [ w1 Not OK* |
Part No: Batch Deseription Q'ty
GolaoT™E [1-¢3 . Z20I% T pi\ A 05T [late 1
| confirm this report Is accurate and complete
igned FOSS A of|  signed custo -
Signe o el igned Customer 'IJH -
Name: Augoni v/ Pl S Jekelort Name
Tel: Tal: Oyl9Geuni+
LLLLE Emall Pitigs. Subyma® ameflcam
*Remark: k) :

FOSS

Customer Service Report

Plaase scan R code BI5

FOSS South East Asla
3388 Sirinrat Building, 25th - 26th Floor, Unit No. 3388/90,
Rarna IV Road, Klangten , Bangkok, Thailand 10110

| Report No.: | 13854

[ ommme | UDE

 ——
[ Job No.: 111335

I Address: I £ A phow

| Instrument: |¥TKIUU

| Serial: | 158051

Customer Service Report | Report No.: I 13319 |
I Date: I T I3, 902 ) I Customer: I Ul'"":_
| Job No.: [ 11695 I Address: | .P-)’\N]kﬂi’
Instrument: k1geo Serial: 9 1790524
Travel To Customer (Hrs) Labour (Hrs) Travel From Customer (Hrs)
Start 9. 0d 1 10- 0y - =
Finish 0-o0 | | 200 — -
Job Type ¥ G
Special Standard . - T
Courtesy Visit x Il X = Training ]
Digital Service PM& i X Quote 5 In Housd™ — -—
Internal Warrai FRepair % e »
Investigate Sales Support Remote __Health Check 3 ]
o |
Smartcare Smartcare Pro | % 13
PMA Type r o 1
Smartcare Advance Fosscare Pro 1 Ax
Details of Work / Test
— -
+ Yigyal (Tedes
_ Mo | ek —oF
-~ Vg doyere O heafer ol wede ' dde — et of
= )
a1 L = L
[ Wens  hasdir 0. Nashe  deaTch  WIOVDl Yo — ok
T b Pn A ¥ 1 5o o
® Finelin, (Do ®
= Popey on fOPF [ 1 letey pun, ~ ok
— Al L, X o
~ Stepwe ] /
~  Coridon Ji ) !
Instrument Ready for Use | oK | T | Not OK* |
Part No: Batch Description Qty
inh m9965 & 7024 [ o0 P8 kT FErdew Heler Pkt /Jich 1
{o00751] . 0> 2] Heel b eleret, T feam : 1
16650 11t 0. (0. 2021 | Ju) Fde LEaokwT T2 B i
] %ﬂmmmnu accurate and complats
Signed FOSS é 3 Signad Customer @"‘g"zﬂ
Name Name
[ Email: | [ Customer Contact.: |

*Rermark:

Travel To Customar [Hrs) Labour {Hrs) ravel From Customer (Hrs)
start [ 2B 07 100 11-00
Finish T Ty Y] 0N
Job Type
Application Spacial Standard
Distributor Courtesy Visit Installation
Digital Service PMA Onboarding Quote IR House
Intarnal Warranty Repair \
Investigate Salas Support Remate Health Check Visit
Smartcare Smartcare Pro Fosscare k- sal
PMA Type
Smartcare Advance Fosscare Pro NfA
Detalls of Work / Test
2P0 leTlby 1Mo
- Jed Tofere gra
— 1 fanine _ WrHoD , 56 M0 Tegdauy
= foshine Plevlt _guryp
— e} Opttetton
_ DiN¥as £U - 0w
— Olctilalion. & vim 180 =070 meL
~fheli B0 -BonL
=1 gug
Instrument Ready for Use | oK || Not OK* |
Part No: Batch Description aty
LOAL1ZIe 0B-0L. 7024 Fol P eir WRipee teo L 5D [
| confirm this raport is accurate and complete
Signed FOSS G—:’z@/ /ﬂ—q.su signed Customer | <, ol faen ik
Nama Name
Email: | | Customer Contact.: |
*Remark:




DOE Servicss Co.,Lid. DQE Services Co.,Ltd.
DQE Services 32 SoiLadprao-Wanghin 55, Ladprao-Wanghin Ru, Ladprao, Ladprao, Bangkok 10230 DQE Services 32 e Ladprar-Wanghin 55, Ladprac-Wanghin R, Ladprao, Ladprao, Bangkok 10230
Phone : +66 (012 538 2054, Email : dgeservicesinfoiTgmail.com T Phorse : +66 (012 538 2054, Email : dgeservicesinfo@gmail.com sac s ma s
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
Certificate No.:  SP25-019 Page 10of3 Certificate No.:  SP25-019 Page 2of 5
Customer :  United Analyst and Engineering Consultant Co. Ltd. (Head Office) Envi t Condition :  Ambient Temg 255 °C
Address : 3 Soi Udomsuk 41, it Road, Bangehak, Phrakh Bangkok 10260 Relative humidity 55 + 20 %RH
Location of calibration :  Instrument room (207) Calibration method : In-house method CP-01 Based on ASTM E275-08
Equipment :  UV-Vis Spectrophotometer Certified Reference Materials :
Manufacturer :  Agilent Technologies Material Serial No. Certificate No. Due date
Model :  Cary 60 Absobance Standard set 25760 115663 25 October 2025
Serial No.:  MY15410009 Absobance Standard set 25757 115638 25 October 2025
ID No.: UAEWAT.020/2558 Wavelength Standard set 25806 115657 25 October 2025
Received Date: 26 May 2025 Wavelength Standard set 25758 115665 25 October 2025
Calibration Date: 26 May 2025 Traceability : This certification is traceable to the International System of Unit maintained at National -
Issue Date: 29 May 2025 Institute of Standards and Technology (NIST) through Starna Scientific Limited
Condition Instrument :  Good Spectral Band Width of UUC : 15 nm.
r\S = Sean Speed of UUC: 60 nm/min
Calibrated by : ] UJ ) Approved by : ofa 5l
( Mr.Tanawut Rittidach ) ( Ms.Chonticha Sangngem ) Scan Interval of UUC: 0.15 nm.
Technical Manager Quality Manager
Nibention result s applicd culy to the firated icem mod v shown on brution only ion of UUC : Pl ic  0.0001 Abs.
The measurcment capability of the labormtory and s traceability to recagmized national 1o the unit o Jized at th
nationa] standands Isboratoey. This cestificate may mat b reproduced other thar in ful except with the peioe writien appeoval af the DIJE Serviees Ca., Lid. Wavelength 0.1 nm.
tenans ldmuan tonan lauan
- RO 11172021 Fu-ThE-02 RO1 17112021
DQE Services Ca.,Ltd. DNQE Services Co.,Lid.
DQE Services 12 Soi Ludprav-Wangin 55, Ladpruo-Wangin Rd., Ladprao, Ladprao, Bangkok 10230 DQE Sapviins 32 Soi Ladprac-Wanghin 55, Ladprao-Wanghin Ril, Ladpeso, Ladprac, Bangkok 10230
Phane : +66 ()2 538 2054, Email : dgeservicesinfoi@gmuil.com ncTne Phane : +66 (]2 538 2054, Email : dgeservicesinfo@gmail.com wac.mmma e
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP25-019 Page 3 of 5 Certificate No. : SP25-019 Page 4 of 5
Calibration Results : Without adjustment Photometric Accuracy :
‘Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
Photometric Accuracy :
(nm.) (Abs) (Abs) (Abs) (Abs) k
‘Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor 0.0000 0.0000 0.0000 0.0050 2.00
235
(nm.) (Abs) (Abs) (Abs) (Abs) k 0.7469 0.7488 -0.0019 0.0063 2,00
SHO000 0.0000 0.0000 0.0028 2.00 0.0000 0.0000 0.0000 0.0050 2.00
257
50 0.5780 0.5739 0.0041 0.0031 200 0.8674 0.8663 0.0011 0.0067 2.00
1.0484 1.0430 0.0054 0.0029 2.00 0.0000 0.0000 0.0000 0.0050 2.00
313
2.1876 2.1876 0.0000 0.0084 200 0.2919 0.2902 0.0017 0.0052 2.00
0.0000 0.0000 0.0000 0.0028 200 0.0000 0.0000 0.0000 0.0050 2.00
e 0.5595 0.5581 0.0014 0.0034 2.00 B 0.6430 0.6428 0.0002 0.0063 200
1.0239 1.0219 0.0020 00035 2.00
21230 21207 0.0023 0.0085 2.00
0.0000 0.0000 0.0000 0.0028 2.00
o 0.5230 0.5190 0.0040 0.0029 2.00
0.9633 0.9609 00024 0.0029 2.00
1.9753 1.9719 0.0034 0.0079 2.00
0.0000 0.0000 0.0000 0.0028 2.00
i 0.5181 0.5161 0.0020 0.0031 2.00
' 1.0002 0.9979 0.0023 0.0033 2.00
1.9973 2.0021 -0.0048 0.0102 2.00
0.0000 0.0000 0.0000 0.0028 2.00
_— 0.5517 0.5503 0.0014 0.0030 2.00
1.0803 1.0808 -0.0005 0.0031 2.00
2.0373 2.0324 0.0049 0.0105 2.00
0.0000 0.0000 0.0000 0.0028 2.00
s 0.5591 0.5583 0.0008 0.0031 2.00
1.0518 1.0513 0.0005 0.0030 2.00
1.9274 1.9281 -0.0007 0.0102 2.00

e llaunn wnm llmwgn

ROI WI1/2021



DQE Services Co.Ltd.
DQE . 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Banglkok 10230
Services
Phone - +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com e e e
REPORT OF CALIBRATION
Certificate No. : SP25-019 Page 5of §
‘Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (mm.) (nm.} (nm.) k
241.72 2420 -0.28 0.18 2.00
279.45 279.5 -0.05 0.18 2.00
287.81 287.6 0.21 0.18 2.00
334.06 3338 0.26 0.18 2.00
360.93 360.5 0.43 018 2.00
418.59 4179 0.69 0.18 2.00
44594 4454 0.54 018 2.00
453,66 4532 0.46 018 200
46002 4506 0.42 018 2.00
536.59 536.5 0.09 018 2.00
63798 6385 -0.52 018 2.00
43138 4307 0.68 018 200
472.50 4723 0.20 018 2.00
51347 5135 -0.03 018 200
528.88 5289 -0.02 018 200
573.17 5738 -0.63 018 2.00
5B5.35 585.2 015 0.20 2,00
684.40 685.1 -0.70 0.18 2.00
T40.72 T41.1 -0.38 0.20 2.00
T48.55 T48.9 -0.35 0.18 2.00
B07.03 BOT.1 -0.07 018 2,00
£79.28 8791 0.18 018 2.00

Remark : - UUC = Unit Under Calinration
« N/A = Not Avaiable

- The result expanded i U s saiod ¥ of!

multiplied by the covernge facior £,
which for 1 distribut d il i 5%

- End of Certificate -

N limuas

FME-TOGA02 ROT 1102021

DQE Services Co., Ltd.
DQE Services 3 Svi Ladprio-Wanghin 55, Ladprao-Wanghin R, Ladprao, Ladpeao, Bangkok 10230
Phone : +66 (D)2 538 2054, Email : dgeservicesinfofgmail.com e
CERTIFICATE OF CALIBRATION
Certificate No.:  SP26-013 Page 10f5
Customer :  United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
Address: 3 Soi Ud k 41, Sukl it Road, Bangchak, Phrakt 2, Bangkok 10260
Location of calibration :  Instrument room (207)
Equipment:  UV-Vis Spectrophotometer
Manuf; er:  Agilent Technol
Model :  Cary 60
Serial No.: MY15410009
ID No.: UAEWAT.020/2558
Received Date: 18 May 2026
Calibration Date : 18 May 2026
Issue Date : 21 May 2026
Condition Instrument :  Good
Calibrated by : . Approved by :  E ol
% niy e Va7 )
{ Mr.Pacit Mathavorn ) { Ms.Chonticha Sangngem )
Calibration Engincer Quality Manager
The calfbration nesult is applied cnly o the above calibrated item and was found accurate as shown an date and place of calibration caly.
The messarement capability of the lsbaratory and its tracesblity i i and 10 the unit of realized st
naticeal standards luborssary. This cerificste may nat be reproduced ather than in full exoept with the prioe wrilten approval of the DQE Services Co.. Lid.

DOQE Services Co. Lul
DQE Services 32 SoiLadprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (012 338 2034, Erail : dgeservicesinfogmail com smcans w

N3 lAmuax

FM-TO08-02 RO 1/1152021

REPORT OF CALIBRATION
Certificate No.:  SP26-013 Page 2of 5
Environment Condition :  Ambient Temperature 25+ 5 ‘c
Relative humidity 55+ 20 %RH

Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 136858 3 November 2027
Absobance Standard set 25757 136848 5 November 2027
Wavelength Standard sct 25806 136824 5 November 2027
Wavelength Standard set 25758 136827 5 November 2027

Traceability : This certification is traceable 1o 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.

Sean Speed of UUC : 60 nm/min

Scan Interval of UUC: 0,15 nm.

Resolution of UUC :  Photometric 0,000 Abs.

Wavelength 01  nm,

na T lmuas

FM-TE-02 RO1 171172021

DOE Services Co.,Ltd.
DQE Services 2 S0 Ladprac-Wanghin 55, Ladpesa-Wanghin Ral, Ladpran, Ladprso, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dgeservicesinfofgmail com T e
REPORT OF CALIBRATION
Certificate No. : SP26-013 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 0.0001 -0.0001 0.0028 2.00
B 0.5772 0.5731 0.0041 0.0031 2.00
1.0478 1.0427 0.0051 0.0029 2.00
2.1879 2.1782 0.0097 0.0075 2.00
0.0000 0.0000 0.0000 0.0028 2.00
11 0.5581 0.5574 0.0007 0.0034 2.00
1.0224 1.0210 0.0014 0.0035 2.00
2.1227 2.1159 0.0068 0.0083 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5225 0.5184 0.0041 0.0029 2,00
469 0.9628 0.9603 0.0025 0.0028 2.00
1.9744 1.9698 0.0046 0.0073 2.00
0.0000 0.0000 0.0000 0.0028 2.00
Sici 0.5174 0.5150 0.0024 0.0031 2.00
0.9990 0.9964 0.0026 0.0033 2.00
1.9953 1.9884 0.0069 0.0085 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5508 0.5491 0.0017 0.0030 2.00
= 1.0801 1.0781 0.0020 0.0029 2.00
2.0356 2.0274 0.0082 0.0078 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5579 0.5570 0.0009 0.0031 2.00
L 1.0512 1.0491 0.0021 0.0029 2.00
1.9257 1.9201 0.0056 t 0.0079 q dﬁ“ii%:&

FM-T08-02 RO1 /1172021



DQE Services Co. Lud.
DQE Serv‘lces 32 Soi Ladprao-Wanghin 53, Ladprao-Wanghin Rd., Ladprao, Ladpmo, Bangkok 10230
Phone : +66 (12 538 2054, Email : dgeservicesinfoi@gmail.com e s
REPORT OF CALIBRATION
Certificate No. : SP26-013 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values ULIC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
e 0.0000 0.0000 0.0000 0.0050 2.00
0.7455 0.7457 -0.0002 0.0056 2.00
i 0.0000 0.0000 0.0000 0.0050 2.00
0.8656 0.8665 -0.0013 0.0059 2.00
- 0.0000 0.0000 0.0000 0.0050 2.00
0.2910 0.2907 0.0003 0.0051 2.00
a0 0.0000 0.0000 0.0000 0.0050 2.00
0.6414 06414 0.0000 0.0055 2.00
ena T limuas

FM-T08-02 RO 111172021

DQE Serviees Co,Lid
DQE Services 32 Soi Ladprao-Wanghin 35, Ladpeso-Wanghin R, Ladprao, Ladprao, Bangkok 10230

Phone : +66 {0)2 538 2054, Email : dqeservicesinfod@igmail.com maC.TELTIS 175s

CALIBRATION 3834

CERTIFICATE OF CALIBRATION

Certificate No.:  SP25-021 Page 1of5

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

Address : 3 Soi Udomsuk 41, Suk} it Road, Bangchak, P Bangkok 10260

Location of calibration :  Instrument room (207)
Equipment :  UV-Vis Spectrophotometer
Manufacturer :  HITACHI

Model :  U-2900

Serial No.: 21E22-009

ID No.: UAEWAT.051/2564

Received Date : 26 May 2025

Calibration Date : 26 May 2025

Issue Date : 29 May 2025

Condition Instrument :  Good

Approved by : ‘Qfs’*‘ E'Ebﬁ,

( Ms.Chonticha Sangngern )

Calibrated by : J u} N

{ Mr.Tanawut Rittidach }

Technical Manager Quality Manager

The calibration resill is applied only ko the above calibrated flem and was found sccurate as shown on date and place of calibeation only.

i by ry and its traceability ired nati and 1o the unit of

national ry. This i may nat i ther than im full except with the prior writien appeoval of the DQE Services Co., L.

T llaygn,

1 W1IZ021

DQE Services Co.Lid.
DQE Servicas 32 Soi Ladprac-Wanghin 53, Ladproo-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone ; +66 (002 538 2054, Email : dgeservicesinfo@gmail com R T
REPORT OF CALIBRATION
Certificate No. : SP26-013 Page 5of 5
Wavelength Accuracy :
CRMs Values ULC Reading Correction Uncertainty Coverage factor

(nm.) (nm.) (nm.) (nm.) k
241.70 241.6 .10 018 200
279.44 2792 0.24 018 2.00
287.71 2876 011 018 2.00
334.02 3335 0.52 0.18 2.00
360,89 3602 0.69 0.18 2.00
418.53 4178 0.73 018 2.00
44582 4452 0.62 018 200
453.67 453.0 0.67 018 200
459.99 459.6 0.39 0.18 2.00
536.52 536.4 0.12 018 2.00
638.00 6382 -0.20 018 2.00
431.22 4305 0.72 0.18 200
47266 4722 0.46 018 2.00
513.39 5133 0.09 0.18 200
528.90 528.7 0.20 018 2.00
57299 573.6 -0.61 018 2.00
585.19 5857 -0.51 0.20 2.00
684,50 6845 0.00 0.18 200
T41.02 T41.2 018 0.20 200
748,56 T49.0 -0.44 018 2.00
807.02 B06.8 0.22 018 2.00
B79.41 8794 0.01 0.18 2.00

Remark : - UUC = Unit Under Calinration
= N/A = Mot Avaiablo

- The resul expanded uncertainty of messuremest L is statcd as the standsnd uncertsinty of measurcenent rubtipliod by the coverage factor & ,

which for a normal distributis peohability of %
- * Indicaes non TIS| sccrediled

= End of Certificate -
P onen g ldanuau

FM-T0B-02 RO 171172021

DQE Services 32 SoiLudpmo-Wanghin S5, Ladprao-Wanghin Rd. Ladprso, Lacprao, Bangkok 10230

DQE Services Co.,Lid.

Phone : 466 (0)2 538 2054, Email : dqeservicesinfo@amail. com e

REPORT OF CALIBRATION

Certificate No.:  SP25-021 Page 2o0f3

Envir Condition:  Ambient T 2545 e

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 Intemnational System of Unit maintained at National -

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

Spectral Band Width of UUC : 1.5 mm.
Scan Speed of UUC ¢ 200 nm/min
Sean Interval of UUC: 0.1 nm.

Resolution of UUC : Ph i 0.001 Abs.

‘Wavelength 0.1  nm.

N3 lmuax

FM-T08-02 ROT 1/10/2021



DQE Services Co,,Lid,
DQE Seryices 3250 Luiprao Wanghin 53, Ladprao-Wanghin Rd. Ladprso, Ladprao, Banghok 10230
Phone : +i6 (D)2 538 2054, Email : dqeservicesinfo@gmail.com e s
REPORT OF CALIBRATION
Certificate No. : SP25-021 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
‘Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.} (Abs) {Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0028 2.00
0.5780 0.574 0.0040 0.0031 2.00
e 1.0484 1.043 0.0054 0.0029 2,00
2.1876 2.185 0.0026 0.0075 2,00
0.0000 0.000 0.0000 0.0028 2.00
0.5595 0.558 0.0015 0.0034 2.00
= 1.0239 1.022 0.0019 0.0035 2.00
2.1230 211 0.0020 0.0079 2,00
0.0000 0.000 0.0000 0.0028 2.00
155 0.5230 0.519 0.0040 0.0030 2.00
0.9633 0.960 0.0033 0.0029 2,00
1.9753 1.973 0.0023 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5181 0516 0.0021 0.0031 2.00
aca 1.0002 0.998 0.0022 0.0033 2.00
1.9973 1.995 0.0023 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5517 0.550 0.0017 0.0030 2.00
0 1.0803 1.080 0.0003 0.0030 2.00
2.0373 2.036 0.0013 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5591 0.558 0.0011 0.0031 2,00
i 1.0518 1.051 0.0008 0.0030 2,00
1.9274 1.926 0.0014 lﬂwuﬁﬂﬂﬁu
FM-T08-02 RO 1112021
’7 DIQE Services Ca.,Lid.
DQE s " 32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rd., Ladprao, Ladprao, Bangkok 1023}
ervices ; ol
Phone ; +66 (012 538 2054, Email : dgeservicesinfo@gmail.com g
REPORT OF CALIBRATION
Certificate No. : SP25-021 Page Sof3
Wavelength Accuracy :
CRMs Values | UUC Reading Correction Uncertainty Coverage Tactor |
(nm.) (am.) (nm.) (am.) L
241.72 241.0 072 0.18 2.00
27945 2788 0.65 0.18 2.00
287.81 287.2 0.61 018 2.00
334.06 3336 0.46 0.18 2.00
360.93 360.6 033 018 200
418.59 4182 0.39 018 200
44594 5.6 0.34 018 2.00
460.02 459.8 0.22 018 2.00
536.59 536.6 001 018 2.00
63798 638.0 -0.02 018 2.00
431.38 431.2 018 018 2.00
47250 4724 .10 0.18 2.00
51347 513.4 007 018 2.00
52888 5288 008 0.18 2.00
573.17 573.2 -0.03 0.18 200
58535 585.0 035 0.20 2.00
68440 6844 0.00 018 200
74072 7410 -0.28 0.20 200
T48.55 T4E.E -0.25 018 200
B07.03 807.2 -0.17 018 2.00
879.28 379.6 -0.32 0.18 2.00
Remark : - UL = Unit Under Calinration
- NIA = Nat Avaiable
- The result expanded uncenainty of U s staced s the coverape fhctor & ,
which fir & noemal disti ponds 1o @ coverage probabilicy of approxismately 95%

- End of Certificate -

tenans ldmuan

FM-TOS-02 ROD 11112021

DOE Services Co., Lad.
= 32 Boi Ladprac-W in 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
DQE g yices Sl = &
Phone : +66 (2 538 2054, Email : dgeservicesinfo@gmail.com TN T
REPORT OF CALIBRATION
Certificate No. : SP25-021 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) {Abs) {Abs) (Abs) k
0.0000 0.000 0.0000 0.0050 2.00
235
0.7469 0.748 -0.0011 0.0057 2.00
0.0000 0.000 0.0000 0.0050 2.00
257
0.8674 0.866 0.0014 0.0059 2.00
i 0.0000 0.000 0.0000 0.0050 2.00
0.2919 0.291 0.0009 0.0051 2.00
o0 0.0000 0.000 0.0000 0.0050 2,00
0.6430 0.640 0.0030 0.0055 2.00
N3 lAmuax

FM-T08-02 ROT 1/11/2021

DQE Services Co. Lid.
DQE Services 32 5o Ladprao-Wanghin 55, Ladprav-Wanghin R, Ladprao, Ladpeao, Bangkok 10230

Phone : +66 (112 538 2054, Email - dgeservicesinfo@gmail com

CERTIFICATE OF CALIBRATION
Certificate No.:  SP26-012 Page 10of5
Customer :  United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
Address : 3 Soi Udi k 41, Sukh it Road, B: hak, Phrakh Bangkok 10260

Location of calibration :  Instrument room (207)

Equipment :  UV-Vis Spectrophotometer
Manufacturer :  HITACHI
Model :  U-2900
Serial No.: 21E22-009
IDNe.: UAE.WAT.051/2564
Received Date: 18 May 2026
Calibration Date: 18 May 2026
Issue Date : 21 May 2026
Condition Instrument :  Good

Calibrated by : Approved by :

hid]

{ Ms.Chonticha Sangngern )

iy

{ Mr.Pacit Mathavorn )

Calibration Engineer Quality Manager

L hy 40 the shove and

a8 shown on date and place of cafibration cnly.

The mensurement capalslity of the laborsiory and its iracesbility 10 the wnit of

realized at thy

nativnal standards labaratory. This certificate may not be reproduced oeher than in full exceps with the prior writien appeoval of the DOE Services e, Lid.

N3 lmuax

FM-TOB-02 RO /112021



DOQE Services Co,,Lid,
DQE SEWiCES 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfodgmail.com wBCTEATE 1S

CALTIRATICN BiBd

REPORT OF CALIBRATION

Certificate No.:  SP26-012 Page 2of5
Environment Condition :  Ambient Temperature 25+ 5 e

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 136858 5 November 2027
Absobance Standard set 25757 136848 5 November 2027
Wavelength Standard set 25806 136824 5 November 2027
Wavelength Standard set 25758 136827 5 November 2027

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

of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC @ 1.5 nm

Scan Speed of UUC : 200 nm/min

Sean Interval of UUC : 0.1 nm.

Resolution of UUC : Photometric  0.001 Abs.

‘Wavelength 0.1 nm.

ena T lmuas

FM-TO8-02 ROD 1112000

DQE Services Co. Lid.
DQE Se WiCES 32 Soi Ladprac-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprso, Bangkok 10230
Phone : +66 (002 538 2054, Email : dqeservicesinfo@gmail.com mCTALTS o
REPORT OF CALIBRATION
Certificate No. : SP26-012 Page 4of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
{nm.) {Abs) {Abs) {Abs) (Abs) k
s 0.0000 0.000 0.0000 0.0050 2.00
0.7455 0.742 0.0035 0.0056 2.00
257 0.0000 0.000 0.0000 0.0050 2.00
0.8656 0.860 0.0056 0.0059 2.00
313 0.0000 0.000 0.0000 0.0050 2.00
02910 0288 0.0030 0.0051 2.00
350 0.0000 0.000 0.0000 0.0050 2.00
0.6414 0.635 0.0064 0.0055 2.00
tansn llmuau

FM-T08-02 ROT 171172021

DQE Services Co.,Lid.
DQE Services 3259 Ladprav-Wanghin 55, Ludprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 ()2 538 2054, Email : dgeservicesinfor@igmail.com acrmm
REPORT OF CALIBRATION
Certificate No. : SP26-012 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uneertainty Coverage factor
(mm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0028 2.00
0.5772 0.575 0.0022 0.0031 2.00
- 1.0478 1.043 0.0048 0.0029 2.00
2.1879 2.197 -0.0091 0.0075 2.00
0.0000 0.000 0.0000 0.0028 2.00
b 0.5581 0.558 0.0001 0.0034 2.00
1.0224 1.022 0.0004 0.0035 2.00
21227 2.131 -0.0083 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
s 0.5225 0.518 0.0045 0.0029 2.00
0.9628 0.961 0.0018 0.0028 2.00
1.9744 1.981 -0.0066 0.0070 200
0.0000 0.000 0.0000 0.0028 2.00
0.5174 0.515 0.0024 0.0031 2.00
it 0.9990 0.997 0.0020 0.0033 2.00
1.9953 1.995 0.0003 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
500 0.5508 0.549 0.0018 0.0030 2.00
10801 1.079 0.0011 0.0029 2.00
20356 2.036 -0.0004 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5579 0.558 -0.0001 0.0031 2.00
= 1.0512 1.050 0.0012 0.0029 2.00
1.9257 1.928 -0.0023 0.0079 2.
2 (NN Tt
FM-T08-02 RO 17112021
DQE Services Co., Lid.
DQE Sarilcas 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkak 10230
Phone : +66 (012 538 2054, Email : dgeservicesinfo@gmail.com e ey e
REPORT OF CALIBRATION
Certificate No. : SP26-012 Page 5 of 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uneertainty Coverage factor
(nm.) (mm.) (nm.) (nm.) k
241.72 2413 042 0.18 2.00
27945 2790 0.45 0.18 2.00
287.81 2874 0.41 018 2,00
334.06 3338 0.26 018 2.00
360.93 360.5 043 018 2.00
418.59 4180 0.59 0.18 200
44594 4455 0.44 0.18 200
453.66 453.5 016 018 2.00
460.02 459.5 0.52 018 2.00
536.59 536.5 009 013 2.00
63798 638.0 -0.02 018 200
43138 431.0 0.38 018 200
47250 4725 0.00 018 200
51347 5133 017 0.18 2.00
528.88 528.5 038 0.18 2.00
57307 573.0 017 0.18 2.00
58535 585.0 0.35 0.20 2.00
6B4.40 634.0 0.40 0.18 200
T40.72 740.5 0.22 0.20 2.00
T48.55 748.5 0.05 018 200
807.03 BO7.0 0.03 018 2,00
879.28 879.3 002 018 2.00

Remark : - LILAC = Unig Under Calinration

- WiA = Not Avnisble

- The result expanded uncertainty of U i stated 85 the seandard uncertainty of' multiplicd by the coverage faciar & ,

which fiar ! disributi pands o a caverage probability of appeosis 5t

- * Indicates non TIS1 accredited

= End of Certificate -
T onentliauau

FM-T08-02 ROL 1112021



o sz 0 METTLER TOLEDO

Metmer-Taledo (Thailand) Lid.
8484 - 84605 Lasalle Rd,, Bangna Tai Sub-District
Bangna Disarict, Bangkok 10250

Calbration Gatcsto ID METTLER TOLEDO Service

TH2068-032-050825-ACC-TH

Error of i

+BE2 773 0362
MT-TH ServicoSuppor@mLcom CamaATIn 2083
. . .
Accuracy Calibration Certificate
Customer
Company: United Analyst and Consutant Go., Lin
Address: 3 Sai Udam Suk 41, Sukhumvit R, Bang Chak
City: Phra Kharang Cantact: Budsakam Lemdparumas
Zip | Postak 10260
State [ Province:  Bangkak
ot M
Weighing Device
Manufacturer; Mattier Toledo Instrumant Type: Waighing Instrument
Model: Mxa04 Amsat Numbar: UAE.AIR.011/2568
Serial No.: CE11670413 Terminal Modul:
Buiding: WA Terminal Sorial No.
Floce: 2 Terminal Assot No.:
Roam: Balsnca Room 206
Procedure
Calboration Guidsline:

METTLER TOLEDO Work Instruction:

was not modified after As Found calibration. Therefore, results far As Laft comespond to As Found,
Thi sensitivityiapan of the weighing instrumant was adjusted balons calibration with & buill-in weight.

In accardance with ELURAMET cg-13 (11/2015), the lest loads were selected fo reflact the specific use of the weighing device ar to
accommudate specific calbration conditans.

| As Found | _Start 20.9°C End: 21.2°C Start: 836 % End: 52.3 %

#As Found Calibration Date: O8-Mary-2028 I\ f 5
Calibrator. A

As Lo Callbration Date: HiA f‘”“W,FJ‘"‘ C

Issue Date: lﬂ-Ma]l\-?(_l_??__ Naruephan Ch\:np(:smsuk

s G

Technical Manager | Head of Caltwation Cenler

Sohmare Varsion: 1.24.0,505 ©uETTLEA TOLDO Page 1of 5
Flepasd Versisre 21033 ™ i sy =ok bo pariall rope
Form haumer; F103G wriien BerTission of the issuing caltvation labsutry

N limuas

mm&smz-uwn?s:::c-m METTLER TOLEDO Service

As Found

| 0.0000 g 2
[ 01000 g | 0.0000 g 013 mg F
[ | 0888 g | -0.0001 g 0.13mg 2
I 30000 g I 0.0000 g .16 mg 2
| 50000 g I 0.0000 g .14 mg 2
100000g | 0.0000 g .14 mg 2
168598 g -0.0001 g .16 mg 2
| soooeng | 0.0000 g 0.18mg 2
| emmseag | 0.0000 g 0.24mg 2
| ommseag | 0.0000 g 024 mg 2
| isoocong | 0.0001 g 034 mg 2
: 2000001 g 0.0002 g | 0.38mg 2
- © As Found
s f * asLen
E
5 b | = .a--"”—‘
£ T S WO ot | | For improwad kagitiity of the graphics
E 48 g . caamee bttt et
= r ane shown and messuremant peints
B I I I closs ta zer ares not displayed
&

04+

o PR 00 58

Calrsion Ports |g|

The expanded measurement uncarainty is reporied s the standard messurement uncertainty mulplied by tha coveraga facior k such
that the coveraga prababilily comesponds to approximately 66 %.

The user ks respansdie far mainlaining emvironmental conditions and the setings of the waighing Instnument when il was calibrated.
The results of this cabration cericate ralate anly ta the calibrated #em

Test Equipment

All waights used for matrological testing e traceable o national or inbemational standards. The weights ware calbrated and certified by
an accredited calibration labaratary.

Waight Set 1: OIML E2

Measurement Results
Repeatability

Test Load: 100 g

© A5 Found
A 1 As Left 1 (Test Pt

99,9989
o by
2 100.0000 g K,
! ;
3 99,0098 g | Nify b -
4 w8998 g A 34
& 100.0000 g M 24
8 100.0000 g | 1 % X
7 99.9959 g | A
i a 95.9959 Y o
9 100.0000 A
IET 999980 A
& 4
Standant
. 0.00008 g Nik
T 13
8
The " in the: graph rep: L "9 rang L ha
fast woe periormed.
The resulks of this graph are based upon e abschis vakes of B difsmences
from e mean vilue
Eccentricity
Tast Load: 100 g
AN
a I 1d 1d
2 N |
I .9938 9 | Hif )
| 4 100,0000 g iR,
s 100.0000 g A od 1d
. g ; 2
o — w000t g | A o
The " in the graph raprasents the readatiity of the rangednteral in which
Erep——
Softwars Wacson: 1740535 & METTLER TOLEDD Faga 2ol 5
Apon Vemion: 21933 Thi ard may nel ba parally
Fom Nermtme: FI00G wikien pemrissien ol (he lrsing calibeaton lsbartony

N limuas

Waight Sat No.: w22 Date of Issus: _23-Sep-2024
Cartiicate Number: 194558 _ Cafibralion Due Date: 17:Mar. 2026
Therma Hygrometar
Eguipment No.: INZB4 Diate of Issue: 23-Jan-2025 )
Cerificata Number: SGH-D01E268 _ Galibration Due Date: 20-Jar 2026
St Versizn: 134 0888 SNETTLER TOLEDD Page 3cf6
Aopen Yarsion: 21833 This in.an negieal Sncurent asd may not 5o parially repeduced wihau Be
Famn Norsbae: FAC witan parmission of the Hsving calibeabon labortory.

N3 lmuax

e METTLER TOLEDO Service

Remarks

FACT adjusiment funclicnalily sclivaled
Equpmant candition: Good
Calbration aftar installation
Next calbration according 10 customers procedure
Callbration data not decide by calbralion labaralary

End of Accrediled Section

Thea information below and any aftachments 1o this calibration certificate are not part of the accredited calibration

Softwars Vason: 1.24 01535 ©UETTLER TOLEDD Pagadaf &
Rupert Yarsion: 21893 This i 6 aegiral docurrmet and may st b partaly rapmdvced winGU (e

Fomm Hsmbar: F103C i lanm"l“ﬂquﬂu



Callbration Certficate ID \ ”
i A METTLER TOLEDO Service

Measurement Uncertainty of the Weighing Instrument in Use

Stated | the expanded uncerainty wilth k=2 in use. The farmuda shall be used far the estimation of the uncertanty under cansideration of
the arrors of indication. The value R represents the net laad indication in the unit of measura of the cavica.

Temparstura coalciant for Ihe evakislicn of the measurement ucertainty in use: 201001 K_ .
Tempersture range an site for e evaluation of the measurement uncartainty in usa: 3K
Uinaarization of Uncartainty Equation

1) booolg | 2xg | Uy ﬂ_‘anutn.ﬂ)ﬁ?&'\luh'_ﬁ___l_ Mif

To optimize the stability of the Bnearization, besides of the zerc load only increasing measurement points with & test Ioad of 5% of the
mBaBUrEMENt fange or larger are taken for the calculation of the Inear squaticn,

4 B
i ;

Waghing arge %] Fancing [g)

As Found As Lefl

‘Satwars Varsion: 1240 558 ® METTLER TOLEDD Page 5ol 5

T enEd e

Fam Numoer, FI0IC

ooy e METTLER TOLEDO Service

GWP* Cartificate

Minimum Weight

As Found Minimum Weight Table

fety factors

I Sataty Factor
Toweance | 1 | 2 3 | 5 | 10

| o | nisessg 026692 g 040315 g oelazg | 1aiaTg
| oz | ooesss | onamss | odwwstg Dausng | oesiszg
i 03% | oossag vomerrg | oasssg ‘ 022193g | nassseg
| osw 002637 T 01lssg | nzesszg
| 0017y ansyg | ooseseg 00BE0S | DA3zmsg
T T 001317 g | 0T g | 0.03297 g | 1.0BEOS g

%  ooumsg | 0.00527 g | noK7a0 | Lo1T g | 0.02637 g

,/ Pass: The defermined minimum walght meals the requirement far he smalest net weight,

As Left Minimum Weight Table

Mirimum waigh tolerancss and safoty factors

| Safuiy Factor
| Towrance | 1 2 3 | 5 | 1
o | otassg oaseszg | aaddtsg 0681329 141207 g
| ez | oomessg | odumsg 01951 g 03Ma0g n6e132g
| oaw 004388 noseirg | 04assg 0221839 | nadmseg
05% 0.02637 g 0.08281 g 0D7’932‘s| 013288 g , 026692 g
% an37 g amearg | o0mseg | Goeosg | 0q3essg
% 0.00650 g amnrg | oowerrg | eowsrg | oosedsg
% 0.00263 g aooserg | DooTang 0o1m7e | nozsarg

‘/ Pass: The determined mirimum walght meats ihe requiremsant far the smallest net weight

Al these net minimum weight values, ihe messursment uncestainty of the weighing device is equal o or less than 111 {no satety Tactar], 112,
173, 115, ar 1110 of Iha required talaranca, Th vakies are calculated with k = 2 and based on Ihe linear formula of the maasurement uncertsinty
of the waighing davice in use.

Tha safely factar far As Found is akways 1, This imples no safety factor. As Found tesing loois at the behavior of the instrument froem the past
until test accurred, For e past, i is necessary ta knaw thal the lalerance was met, but not the safaty facior. The safety factar is a proactive
messuns o apply for future messurements.

Hotes on minimum weight values in above table:
1. M *NiA” is shown above, no appropriale value could be calculased
2, METTLER TOLEDO is nat for the: dediniti the process

Softwarn Varsion: 124 0585 ©METILER TOLEDG Fage 2ol 4
Finpon Varsisn 21833

and may rat be

Fam Mumser FI0IC wriEn periasion of e issuing cakisrusen laboraicry. tﬁnm"l‘]ﬂquﬂ“

Attachment lo Calibration Certificate: METTI-ER TOI-EDO ‘U)BF\.-’ |{1 e

TH2066-032-050825-ACC-TH
GWP* Canficate

GWP®
Certificate

As

A
Found J L:ft ¢

The weighing device meets the given The weighing device meets the given
process requirements. process requirements.
Tests Perlonmed: V] s Faund AsLeht V] Mo adjustmantsimodificalions made. As Left resulls

correspond ta As Found.

Process Requirements

Waighing Tolerance: 0.3% | Smallest Net Waight: 0,1000 g Salaly Faclor: 2

Safe Waighing Ranga

ey s 60

W Lo vl i s . e p curva ase sy . unbess ey Aa F:
paromed

Sabwars Version: 134.0.508 © WETTLER TOLEDD Page 1 of 4

Rapar Verson: 2.18.33 Tois s s criginal documant and may ol be parkaly eprosiused wibou! the

Fom Numbes: FA0aG writen penvssion of e ssuing cabbrasen labweatcry. lanm{l“ﬂquﬂu

Attachment to Calibration Certificate METTI-ER TOLEDO S{Jr\”(ﬂp

TH2068-032-050825-ACC-TH
GWP* Certificaie

Measurement Results
Results Summary

Rapaatabiity
As Found|
As Lot
= Passad
X = Failed
= Safety Facior nat mat

Repeatability

Test Load: 1009

0.1% 0.00008 g v |
0.2% 0.00010 g o | ./
0.3% 000015 g L L
0.5% 0.0002% g 000005 g 4 0.00005 g o
1% 0.00050 g v v
2% | 40100 g v | 13
5% | 0.00250 g v I '

Thie weighing tolerance is met i the standard deviation is less than or equsl 1o the corespanding cantrol Emil

Tost Load: 100g

As Laft

Tolerance seriral Limit

Daviation Rosult

0.0800 g s

0.2% 01000 i
0.3% | 016009 +
05% | 0.2600 g ./ 0.0001 g v
1% 05000 g v | v

2% 1,0000 g v .(

5% 2.5000 g v v

The waighing talerance is met if tha caviation & less shan or agual to the comespending contral lmil,
Satwar Version: 1241565 © WETTLER TOLEDD Faga 3af4

Repan Verson: 1033 This In:an napinal docament and may nel be il rinsedued wiheu e

. et | SOEYY INAAUAN



Attachment ta Calibration Cartificate; MmLER TOI.EDO Ser \f | CQ

TH2068-032-050828-ACC-TH
GWF® Ceriilicate
Error of

As Found

e e et o e

brara) | b s

sarit i

e Stardari Vi | Aewrere Penchog o Corveetn prr— Tate Erer «

Juigrers §

10,1000 g
i | W I’ w w
025009 | 05000g | 12809 | s - . X
10,3500 g 0.7000 g 1.7800 g I :m; ‘:m‘::
0.5000 g 1.0000 g 25000g | L -
0.7500 g 1.5000 g aT8adg Z 23000 2000
1.0000 g 2.0000 g 50000 g ”:‘ - ":;
A | v v

e
As Laft Lo
Control limits f L o 1ma0
| e
0.0000g | | | sie S
-0.0001 g 0000g | 0.0500 g 0.1000 g 0.2000g ns00g | s WL (E%
| ooonog o0y | 0.1250 g 0.2500 g 0.5000 g 12600 g bt
| ooo00g 003505 | 01750 g 0.3500 g 0.7000 g 17800 g
0.0000g 0.0500 g 0.2500g | 08000g | 1.0000g | 25000g
149.99999 | 0.0001g 00750 g 03750g | 07500g | 18000g | A7800g . 1.
1999999 9 0.00029 01000 g 050009 | 10000g | 20000g | S000g
v v | v | v v

The waighing tolerance is mel if the error {of indication) for sach test point is less than or equal to the comaspanding control
fimit far that particular weighing tolarance, Fasuts at or chose 1o the zero paint cannal be assessed.

Botware Versior: 1 240545 SNETTLER TOLEDG Page 4 af 4
Rapon Varsion 21033 . -

e ——— | AR INAUAN N3 lAmuax




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 25CH1181 15 Oct 25 14 Oct 26 -
24H005159JEN (Thailand-Japan)
2 |Conductivity Meter Conductivity YSI Pro30 Technology Promotion Association 25CH1183 15 Oct 25 14 Oct 26 -
18K100976 (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
Stack
1 [|Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-V Envi Equipment Service Co., Ltd. E25-060064 23 Jun 25 22 Jun 26 -
USA. 0707048
2 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 250001 7 Jul 25 6 Jul 26 -
Oxide of Nitrogen as Nitrogen Dioxide 61658806/0419




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) Iac-um

CORPORATE SERVICES 3: EO CAL AND TESTING
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKDK 10250 e
TEL.0-2717-3000-29 FAX.0-2719-0484 CALBIRATION 0008
Certificate of Calibration CertNo.: 25CH1181
Page.: 10f3
Equipment : pH Meter
Manufacturer : EcoSense
Model : pH100A
Serial No. : 24H005159JEN
ID No. : UAE.EFM.041/2567(EFM.pH.04/67)
Condition As-Received: Used Iltem
Received Date : 14 October 2025
Calibration Date : 15 October 2025
Reference : 2510-0389WSC-1
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Cert.No..  25CH1181

Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116  25E2743 25 Aug 2026
2) Ref. Standard Thermometer 4982054 110RC044 251708 03 July 2026

- This measurement result is traceable to S| throught Technology Promotion Association (Thailand - Japan)

2. Certified i ‘The 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 4.007 CPA chem 1114384 12 June 2027
pH 6.999 Hach Lenge GmbH C03273 13 May 2027
pH 10.010 CPA chem 1135355 16 Aug 2026

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

Calibration Results
Function : mV Measurement

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

(25 + 2.5) °C
(50 = 15) %
In - house method :

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

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Calibrated by : Walalak Sirithean

Approved by : /%“]L.

Approved Signatory

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

Issue Date : 17 October 2025

The U inties are for a confid probability of approximately 95%

This certificate may not ba reproduced other than in full, except with the prior writtan
Appraval of the head of Corporate Services 3 : Eguipment Calibration and Testing Senvices.

tanms‘l:ianu

Cert.No.: 25CH1181

Page.: 3of3
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 4.01 167 0.0085 2.05
S/N.: 240904SIA605377 6.999 7.00 -8 0.0096 2.00
6.999 6.99 -7 0.0095 2.00
10.010 10.00 -179 0.0092 2.00
Function : Temperature Measurement
(*) Without adjustment
This i was with Temp Probe;
- Model : -
- Serial No. : 240904S1A605377
Dimension of probe B
- Length : 110 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibrati uuc* Erfor Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (£°C) k
15.0 15.001 14.8 -0.201 0.13 2.00
30.0 30.002 29.8 -0.202 0.13 2.00
45.0 45.002 44.8 -0.202 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 %.

-o0o-

tanms‘lu'mqu

Performing curve by D Process Cali at pH (4,7)(7,10)
Nominal | Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input
(zmV) k
pH mV mV pH
pH Meter 4.00 177.48 177 4.01 0.58 2.00
S/N.: 24H005159JEN 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

tanms‘laimuqu

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250

MEC-TIBLTIST0ZS

TEL 0-2717-3000-29 FAX.0-2719-9484 CAUSIRATION T08

Certificate of Calibration CertNo.: 25CH1183
Page.: 1 0f 3

Equipment : Conductivity Meter

Manufacturer : YSI Environmental

Model : Pro 30

Serial No. : 18K100976

ID No. : UAE.EFM.071/2562(ENV.SCT.01/62)

Condition As-Received: Used Item

Received Date : 14 October 2025

Calibration Date : 15 October 2025

Reference : 2510-0392WSC-1

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

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

Ambient Temperature : (25 £ 2.5) °c
Relative Humidity : (50 = 15) %
Calibration Procedure: In -house method :

- CP-CH6 by direct measurement
with certified reference material (CRM)
- CP-CH8 by comparison with temperature standard

Calibrated by : Walalak Sirithean

1
-
Approved by :

Approved Signatory
(V/) Chakrit Waewwanjua
() Ponpan Paipim
() Saithip Meangmai

Issue Date : 17 October 2025

The U inties are for a confid probability of approximately 95%

This certificate may not ba reproduced other than in full, except with the prior writtan
Appraval of the head of Corporate Services 3 : Eguipment Calibration and Testing Senvices.

I.Oﬂ?ﬂi‘hllﬂ'l‘llﬂﬂ




Cert.No.: 25CH1183

Page.: 2 of 3
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. D No. Certificate No. Due date
1) Thermometer 9549224  130RC003 251440 16 Apr 2026
2) Ref. Std.Thermometer 4982054  110RC044 251708 03 July 2026

- This measurement result is traceable to SI throught Technology Promotion Association (Thailand - Japan)

2. Certified Reference Materials :-
- Conductivity calibration solution, CPA chem Ltd., The 1t results are le to SI

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

Conductivity Solution Manufacturer Lot No. Exp. date
1413.5 puSlcm CPA Chem 1135361 16 Aug 2026
12.881 mS/cm CPA Chem 1081099 11 Mar 2026
- Control Conductivity calibration solution temperature by Water bath (25 + 0.1) °C
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration results
Function : Conductivity Measurement
(*) After Adjustment at 1413.5 uyS/cm
Conductivity Electrode Serial No.: 18L100008
Standard Before Adj| After Adj Uncertainty Coverage
Conductivity UUC* Reading uuc* ing of factor
Solution (%) k
1413.5 pS/cm 1415 pS/cm 1414 pS/cm 9.2 pS/cm 2.00
12.881 mS/cm 12.91 mS/cm 12.88 mS/cm 0.086 mS/cm 2.00

Remark : - UUC* = Unit Under Calibration

Lenmi‘l:imuqu

Envi Equipment Service Co., Ltd.
1104254 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.: E25-060064

Page.:1 of 6

CERTIFICATE OF CALIBRATION

Customer United Analyst and Engineering Consultant Co., Ltd.

81 Soi Udomsuk 41, S
Bangkok 10260

Address it Road, B k, Phrakh

Cert.No.: 25CH1183

Page.: 30f 3
Calibration Results

Function : Temperature Measurement
(*) Without adjustment

This equipment was connected with Temperature Probe;

- Model : PRO30 COND-T
- Serial No. : 18L100008
Dimension of probe;

- Length : 936 mm

- Diameter : 27 mm

- Immersion Depth : 90 mm

Calibration Standard uuc Erl Uncertainty of | Coverage

Point Temperature Reading Measurement factor
(°c) (°c) (°c) (°c) (x°C) k
15.0 15.002 14.9 -0.102 0.13 2.00
30.0 30.002 29.9 -0.102 0.13 2.00
45.0 45.001 44.9 -0.102 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

-00o-

tanms‘l:imuqu

Centificate No.

+ E25-060064
Page :2of6

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

Meter Console Information
Console Model

Calibration Conditions

Description of Equipment
Manufacturer

Model Number

Serial Number
ID./Control No.

Environment Conditions

Cal. Date

Issue Date

Console meter
Apex Instrument
XC-5T2-V
0707048

UAE.EFM 154/2550

Temperature {25+ 2)°C
Humidity (50 £ 15) % RH
23/06/2025

23/06/2025

Calibration Method or Calibration Procedure Used

W

5

‘A Method {United State Environmental Protectie Agency)

This certificale is tracesble 1o nationsl standard, which realize the units of measurement according 1o the International System of Usits (15).

Result of Calibration

This certificate may rot be reproduced other than in full except with prioe Written approval of the Techmical Mansges, Envi Equipment

Service Company Limised

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

Calibrated by

5 Mr. Sanya Sangnil

Approved by
{Mr. Mana Fuekhud)
Technical M:
4

snaTlimuny

koo XCSTV | | Date | Time :mmuu_! '::,". Std Temp | 293 K
;EETTLMMB?@F" ﬁ:]ril:::'::‘ol SER2S-060026 | Std Press 760 ! mm Hg
| sxx | |EEEESEE 75666 | mmAg | | K 0386 | .
| 2:;':'::"“' DODOSTIS :1:"2’::_:::“?“ | Lo Console Leak Check | PASS

I. S\(‘m ‘Il“i‘me' T 5 _hlgleringCamle Calibration Meter |
3::"'\:? Volume | Volume 2:;': g:;:c; Volume I Volume ?:;:: ?::z [
Elapsed DH Initial Final Imitial Final Inmitial Final Initial Final
Q) (Pa) (Vi) (Vi) (L) (temt) (Vwi) (Vi) (twi) ()
0 e b L L R S UL Mool LG
1243 13.0 1494.165 | 1494305 30 30 31824808 | 318.38780 27 7
1248 13.0 1494.305 | 1494445 29 29 31838780 | 318.52746 .ll:n g 1‘{;
B.68 I-l"_-l.S‘lJ 29 .2lJ. 31853544 | 318.67534 26 26
-f.i.ISN. ¥ 26.0 1494.593 | 1494.733 19‘ 29 318.67534 | 31881470 26 26
14.00 40.0 1494.744 | 1495024 29 29 31882562 | 319.10360 26 !;S
13.95 | 400 1495.024 | 1495304 29 29 319.10360 | 319.38016 26 26
10.43 | 70.0 | 1495317 l~1"FS.S‘J'.‘ 19. ) __"‘J 319.3939% | 319.66846 25 25
1042 | 700 1495.597 | 1495877 29 29 319.66846 .H'}.'Hl';;i_ 3 .’.‘- 25
92.13 | 90.0 1495888 | 1496.168 29 29 319.95320 | 320.22582 5 5
.12 1! 0.0 | 1496.168 | 1496.448 30 30 _‘1”.11.‘6:“ .)..;.".-;F'KU- I Z‘_ i -¥_-

Lﬂﬂﬂ']ﬂ!.llﬂ'l'l.lﬂu
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METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425 Console Model 10:10

XC-572-¥ Date | Time 23/06/2025 Std Temp 293 K
5-POINT METRIC UNIT Number AM
alibra hditonE ‘Console Serial Calibration
o Calibration Conditions W Number 0707048 Reference No, SER2S-060026 Std Press a0 mm Hg
onsole Model
XC-572-¥ Std Temp 293 K DGM Model Barometric
z....':::sm.l . | Number SK25EX g 756.66 mm g Ki 0.386 ibg
on: n
Number 0707048 | | Reference No. | SER260026 | ] 768 | umEg zf:lms“i" 00005715 mm::m 1.001 Consale Leak Check | PASS
| DGM Model Barometric
| Number SK25EX Piiatiie 756.66 mmHg Ki 0.386
M Serial Calibratio EEE 2
il 0000TIS | | Nt or Gamma 1.001 Console Leak Check | PASS Calibration Date: 2362025 Calibruion Reference No:  SER23-060026
Meter Gamma vs Flowrate
1010 —————— |
Standardized Data Dry Gas Meter | |
Calibration Factor Flowrate
Dry Gas Meter | Calibration Meter | Value | Variation | Std & Corr | 0212 m*yu/min Variation 1.000
(Vi) | (Quuimsr) | (Vi) | (Qwiss) | (Y) (4Y) Qo) (&Ha) (&Ha)
m’ | m¥min m? m/min m/min mm H:0 £
0136 | 0.011 | 0.136 0.011 0.998 0.014 0.011 | 47.763 0.542 g 0.9%
0.137 | 0.011 0.136 0011 0.997 0.013 0.011 48.028 0.808 g [ [ most
|| —=Max Allow Y
0137 | 0.016 | 0137 0016 | 0.998 0.014 0.016 46.435 -0.786 g ‘ Min Allow ¥
0137 | 0016 | 0136 | | 0.994 0.010 0.016 46.795 -0.425 0.950
0274 | 0.020 | 0271 0.990 0.006 0.019 47.163 -0.058
0274 | 0.020 | 0.270 0.019 | 0.985 0.001 0.019 47.308 I 0.088 |
0.276 | 0.026 | 0269 | 0026 | 0975 | -0.009 0.026 a3 | 0098 0570 :
0276 | 0.026 | 0.269 0.026 | 0.974 -0.010 0.026 47.034 -0.186 |
0276 | 0.030 | 0.267 0.029 | 0.966 -0.018 0.029 47.253 0.033 | 0.965
= T T ISP
0.276 | 0.030 | 0.267 1029 .9 -0.02 029 7.
i o o8 B . S A, LI : Muﬁ 0.000 0005 0010 0015 0020 0025 0030 0035
| 0.984 | ¥ Average e
L IS il Flowrate Standardized & Corrected (m*min)
Note:  For Calibration Factor ', 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. Conasla Ak g Console Model: NC-ST2V
For £ Hg, orifice pressure differential that equates to 0.75 cfin (0.0212 m*/min) at standard temperatyg

pressure, acceptable tolerance of individual values from the average is +0.2 inches (5.1mm) Ha0,

Certificate No. : E25-060064 Certificate No. : E25-060064
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THERMOCOUPLES SYSTEM CALIBRATION

Console Model % 10:10
,thr Xcsnv | | Date |Time | 2amen0s | 'l |

Console Serial Calibration = Sampling System Equipment Information
SERIS-060026 b/
Number 0707048 | | Reference No. Bie Eren ol it Console Model Number XC-572-V Date | Time 23062025 | 00:15 PM
ot masex | [EERTEE 75666 | mmHg | | Ki 0.386 Console Serial Number | 0707048 | [ Calibration Reference No. | SERZS060026 |
——et i DGM Model Number SK2SEX Reference Thermometer DIGICON
DSMBerial. | opoouyrs | [EMIiaiien Loo1 | Console Leak Check | PASS
Number Meter Gamma | DGM Serial Number 00005715 Serial Number 183169105
Meter Box Model Number JENCO 765 KF
i o Meter Box Serial Number JC 15588
Calibration Date: 236-2025 Calibration Reference No: SER25-060026
Meter Pressure vs Flowrate Console Thermacauple Simulator
Chisnosl and Meter Box Channel Temperature Reading ( °C )
e SRR 1 test point 180 [ 250 | 380 | 930 | 149.0 [ 260.0 [ 3700 | 4s2.0 | 593.0 | 8160 | 10380
0,035 I Stack A7 | 240 | 380 | 920 | 147.0 | 256.0 | 366.0 | 476.0 | 585.0 | 5050 | 1036.0
| Aux -17.0 240 380 220 | 1470
§ 0029 Probe 170 | 240 | 380 | 920 | 1470
'EE s Filter 170 | 240 | 380 | 920 | 1470
E"‘E’ Oven -17.0 | 240 | 380 | 920 | 1470
g oo Exit 170 | 240 | 380
E E 0.015
g [a}
2
0.010 1 Tolerance Range
| Stack + 1.50%  Absolute Meter + 30°C
0.005 | | 1 Prabe + 30°C Exit £ 20°C
Filter £ 30°C
D000 ———t |
0.000 20.000 40,000 60,000 80000 100,000
DGM Orifice AH {mm H20)
Console Serial: 0707048 Coesole Model: XC-572-V
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Certificate No: G 250001

Date of issue :  07-Jul-25

Instrument description Flue Gas Analyzer
Instrument model Testo 350 New
Instrument serial no. 61658806/0419
Contral unit serial no, ~ :  03345171/0419

UAE.EFM 122/2562
Testo SE & Co. KGaA

1D ne. or control no.
Manufacturer
Probe description H -

Probe model H -

Probe serial no. H -

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

Customer address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bang 10260

Total pages of certificate : 2 Pages
Recelving no. H L-252465
Receiving date. 30-Jun-25
of calil i H Gas Calib Oxygen 2.50, 9.984, 21.01 Y%vol, Carbon Monoxide 80.45, 300.9, 1007 ppm,

Nitrogen Dioxide 30.68, 81.8, 202.6 ppm, Nitric Oxide 30.0, 151.8, 322.5 ppm,
Sulphur Dicxide 50.36, 100.7 ,600.8 ppm)
Condition of UUC. H Used

Ambient condition All of the Measurment ware caried out the stabilized labotary

Temperature 1 23 45 °C

Humidity 55 + 15 %RH

Calibration place t 17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210

Calibration procedure no :  This instrument was calibrated by comparison with Standard gas mixture according

to calibration Work Instruction no. WI-CL-28-C

The cahbration certificate expanded uncertainty of measurement is stated as the standard uncertainty of measurent
Multiphiad by coverage factor k=2, which for a normal distribution corresponds [0 a coverage probabity of approximately 95%.

This certificate is applied only to ftem under test Environmental condition.

This Calibration Certificate may not be reporduced other than in full except with the permission of the issuing faboratory.
Catibration certificates without signature and seal not vald and The results refate only to the ftems tested/calibrated.

This calitvation certificate documents are tracebiiity to national standards, which reafize measurement according to the

Intemational System of Units (ST).

Date of calibration H 07-Jul-25

Lol A

Mr. Kwanchai Khamdoung

Mrs. Nongluck Wongsettee

Calibration Technician Technical Manager
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Standard References (Table 1)

Calibration Certificate

NSCTSI IS 17025
CALIBRATION 0157

Certificate No.: G 250001

Standard Certificate No. Vendor Due date
Oxygen ( 02 ) 2.50 % Vol 2412/23 " Linde 27-Aug-27
Oxygen ( 02 ) 9.984 % Vol CG-0113-24 Nimt 01-Aug-29
Oxygen ( 02 ) 21.01 % Vol CG-0112-24 Nimt. 01-Aug-29
Carbon monoxide ( CO ) 80.45 ppm CG-0132-24 Nimt 10-Sep-29
Carbon monoxide ( CO ) 300.9 ppm 142225 Linde 21-May-29
Carbon monaxide ( CO ) 1007 ppm 1870/24 Linde 17-Jun-26
Nitrogen Dioxide ( NO2 ) 30.68 ppm 2832/24 Linde 08-Sep-26
Nitrogen Dioxide { NO2 ) 81.8 ppm 2330/24 Linde 01-AUg-26
Nitrogen Dioxide ( NO2 ) 202.6 ppm 3794/24 Linde 23-Dec-26
Nitric Oxice ( NO } 30.0 ppm CG-0065-24 Nimt 06-May-26
Nitric Oxide ( NO } 151.8 ppm 0404/25 Linde 09-Feb-27
Nitric Oxice ( NO ) 322.5 ppm 1974/23 Linde 17-1ul-25
Sulphur Dioxide ( S02 ) 50.36 ppm 2004/23 Linde 17-Jul-25
Sulphur Dioxide ( $02 ) 100.7 ppm 2662/24 Unde 25-Aug-26
Sulphur Dioxide { SO2 ) 600.8 ppm 2003/23 Lnde 17-Jul-25
Measured room conditions
Temperature B 217 °C  Humdity : 683 %RH Pressure 1010.4 mbar
Calibration conditions
Gas Temperature @ 22 °Cc  Flowrate @ 1,300 mi/mn Gas pressure 1014.2 mber
Calibration Results (Without adjustment) (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc )
02 (%Vol) 2.50 2.45 -0.05 0.15
02 (%vol) 9.984 9.89 -0.094 0.20
02 (%Vol) 21.01 21.07 0.06 0.30
€0 (ppm) 80.45 80 -0.45 3.0
€O (ppm) 300.9 300 -0.9 6.0
<0 (ppm) 1007 1004 3 12
NOZ (ppm) 30.68 28.9 1.78 8.0
NOZ (ppm) 81.8 80.4 14 8.0
NO2 (ppm) 202.6 193.5 31 12
NO (ppm) 30.0 3 2.0 8.0
NO {ppm) 1518 154 2.2 8.0
NO (ppm) 322.5 323 0.5 12
502 (ppm) 50.36 50 036 6.0
502 (ppm) 100.7 101 03 60
502 (ppm) 600.8 603 2.2 13

Remark : 1 cmol/mol = 1 %vol. 1 pmol/mal = 1 ppm., Sensor (CO, NO2, NO, SO2) New.

End of Report
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