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List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Andersen Instruments, Inc. G25A Jiranatee Associates Co., Ltd. COF-001-66 14 Jul 24 13 Jul 25 -
Calibrator 158M
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 24p1252 11 Apr 24 10 Apr 25 -
- (Thailand-Japan)
3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24pP1369 22 Apr 24 21 Apr 25 -
(Thailand-Japan)
4 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24H755 10 Apr 24 9 Apr 25 -
(Thailand-Japan)
5 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 04102024 4 Oct 24 3 Oct 25
1201778108
6 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 26092024 26 Sep 24 25 Sep 25 -
1201778105
7 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 20092024 20 Oct 24 19 Sep 25 -
1201778106
8 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 26092024 26 Oct 24 25 Sep 25 -
1201778107
9 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EBO162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
10 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 06092024 6 Sep 24 5Sep 25 -
1201778111
11 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 04092024 4 Sep 24 3 Sep 25 -
1201778112
12 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 04092024 4 Sep 24 3 Sep 25 -
1201778113
13 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 19062024 19 Jun 24 3 Sep 25 -
1201778116
14 |Standard Gases (Mixture) Sulphur Dioxide Airgas EBO162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -

2016PSIG




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Ambient
15 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 09092024 9 Sep 24 8 Sep 25 -
1201497732
16 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 09092024 9 Sep 24 8 Sep 25 -
1200636467
17 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 09092024 9 Sep 24 8 Sep 25 -
1200906880
18 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 09092024 9 Sep 24 8 Sep 25 -
1201497730
19 |Standard Gases (Mixture) Carbon Monoxide Airgas EBO162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
20 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 100/24 22 Feb 24 21 Feb 25 -
2205DR0116
21 [Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 097/24 22 Feb 24 21 Feb 25 -
2112DR0065
22 (Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 098/24 22 Feb 24 21 Feb 25 -
2112DR0052
23 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 099/24 22 Feb 24 21 Feb 25 -
2205070114
24 [Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 24-ACT-121 10 Sep 24 9 Sep 25 -
(Acoustic Calibrator) 6855 Co.,Ltd.
25 |Sound Level Meter Laeq 1 hourst Laeq 24 hrsr Lamaxs Lago Larson Davis LxT2 Innovative Instrument 24-SLM-236 10 Jul 24 9 Jul 25 -
0006691 Co.,Ltd.
26 [Sound Level Meter Laeq 1 hourst Laeq 2 hrsr Lamaxs Lago Larson Davis LxT2 Innovative Instrument 24-SLM-233 10 Jul 24 9 Jul 25 -
0006698 Co.,Ltd.
27 |Sound Level Meter Laeq 1 hourst Laeq 2 hrsr Lamaxs Lago Larson Davis LxT2 Innovative Instrument 24-SLM-234 10 Jul 24 9 Jul 25 -
0005286 Co.,Ltd.
28 [Sound Level Meter Laeq 1 hourst Laeq 24 hrsr Lamaxs Lago Larson Davis LxT2 Innovative Instrument 24-SLM-235 10 Jul 24 9 Jul 25 -
0005346 Co.,Ltd.
List of Instruments Certification for Water Quality Analysis
No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Water
1 |pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 24CH319 14 Mar 24 13 Mar 25 -
HA0C0025 (Thailand-Japan)
2 |DO Meter DO Horiba LAQUA-DO210 Technology Promotion Association 24TW56 13 Mar 24 12 Mar 25 -
HE2L0031 (Thailand-Japan)
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
'CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate No. : 24P1252
Page: 10f 2

Certificate of Calibration

Equipment : U Tube Manometer
£, L Duyer This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 1221-36-W/M Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
1D No.: UAE.EFM.078/2566

Condition As-Received: Used ltem

Received Date: 03 April 2024
Calibration Date: 11 April 2024
Reference: 2404-0118WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (23 * 2) °C

(50 +15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Relative Humi

Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1011 mbar

Procedure used:  The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No.
1) Pressure Calibrator PC106P 1189

Certificate No.
MP-0176-23

Due Date
12 Sep 2024
2.This result of calibration was made on requested at the point specified by customer.

3.Scale and conversion factor is 1 kPa = 4.0146293 inHz0

4.This instrument was used clean air as pressure media.

5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.
6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level.

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

8.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144

Calibrated by :  Suksan Khankaew Approved Signatory :
Issue Date : 17 April 2024 [ ]Phalinee Prabpaipal

[ ]Sura Suwannasri
[V] Attapol Panurach
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Result of callbration:- Without adjustment

Funcl Pressure Measurement

Increasing Pressure

UUC Indication
Applied Pressure High-port side Low-port side &
0.00 0.00 0.00 0.00
2.00 1.00 -1.00 2.00
4.00 2.00 -2.00 4.00
6.00 3.00 -3.00 6.00
8.00 4.00 -4.00 8.00
10.00 5.00 -5.00 10.00
12.00 6.00 -6.00 12.00
14.00 7.00 -7.05 14.05
16.00 8.00 -8.05 16.05
18.00 9.00 -9.05 18.05
20.00 10.00 -10.10 20.10
22.00 11.00 -11.10 22.10
24.00 12.00 -12.10 24.10
26.00 13.00 -13.10 26.10
28.00 14.00 -14.10 28.10
30.00 15.00 -15.10 30.10
32.00 16.00 -16.10 32.10
34.00 17.05 -17.10 34.15
35.80 18.00 -18.00 36.00

The uncertainty of measurement was + 0.11inHzO
* AP = High-port side - Low-port side
* UUC = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k= 2, providing alevel of confidence of approximately 95 %.

-o0o-

Range : 0 inHz0 to 36 inH.0
Scale Inferval : 0.1 inH:O ( The Second Estimate )
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Cert.No.: 24P1252
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

HSCTHLTEITES

Certificate No. : 24P1369
Page: 10f 2

Certificate of Calibration

Equipment : Aneroid Barometer
Mafactiter: Barigo This certificate may not be reproduced other than in ful,

except with the prior written approval of the head of
Model : = Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 3
1D No.: UAE.ANV.013/2547

Condition As-Received: Used Item

Received Date: 05 April 2024
Calibration Date: 22 April 2024
2404-0243 by:  United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (23 * 2 ) °C

Relative Humidity:

(50 % 15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Atmospheric Pressure: 1007 mbar

Procedure used:  The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration

1.Reference standards instruments :

1) Standard Barometer DPI142

icate No. Due Date

Serial No. Cel
1422505046 MP-0094-23 03 May 2024

Instrument Model

2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.

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

4.Scale and conversion factor is 1 kPa = 7.50062 mmHg

5.This result of calibration instrument was in absolute pressure.

6.This instrument was used clean air as pressure media.

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

8.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :
Issue Date :

Suksan Khankaew Approved Signatory :
23 April 2024 [ ]Phalinee Prabpaipal

[ ]Sura Suwannasri

[v] Attapol Panurach
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
'CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484
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Certificate No. : 24H755
Page: 10f2

Certificate of Calibration

Equipment : Dial Thermo-Hygrometer
Mk scter: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : = Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.130/2550

Condition As-Received: Used ltem

Received Date: 05 April 2024
Calibration Date: 10 April 2024
to 18 April 2024
Reference: 2404-0247WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (25 * 3 ) °C

Relative Humidity:

Procedure used:

(50t 20)% 81 Soi Udomsuk 41, Sukhumyit Road,

Bangchak, Phrakhanong, Bangkok 10260

Calibration were conducted using in-house calibration procedure CP-H02 according to comparison
with standard chilled mirror sensor for humidity measurement function and comparison with standard
probe for function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Chilled Mirror Hygrometer Dew Master 44730 21656 02 Aug 2024
2) Handheld Thermometer With Sensor 1521 A5A339 2311238 16 Oct 2024

Result of calibration:- Without adjustment
Function:- Absolu ure Measurem
Increasing Pressure

Range : 720 mmHg to 780 mmHg
Scale Inferval : 1 mmHg ( The Fifth Estimate )

Applied Pressure (mmHg) | 718.40 | 729.71 | 740.61 | 751.07 | 761.97 | 773.05 | 786.91

UUC* Indication (mmHg) | 720.0 | 730.0 | 740.0 [ 750.0 | 760.0 | 770.0 | 780.0

[Error (mmHg) 1.60 029 | -061 [ -1.07 | -1.97 | -3.05 | -6.91

Decreasing Pressure

Applied Pressure (mmHg) | 786.91 | 772.99 | 761.71 | 750.69 | 740.13 | 729.35 | 718.44

UUC* Indication (mmHg) | 780.0 | 770.0 | 760.0 [ 750.0 | 7400 | 730.0 | 720.0

[Error (mmHg) 691 | 299 | 171 | 069 | -0.13 | 0.65 1.56

The uncertainty of measurement was + 0.24 mmHg
* UUC = Unit Under Calibration

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

-olo-
la
Cert. No.: 24H755
Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Humidity Measurement.
Reference Standard uuc* Uncertainty
Temperature Humidity Reading Error of Measurement
(°C) (%RH.) (%RH.) (%RH.) (%R.H.)
25.0 40.1 44 39 1.6
25.0 60.0 61 1.0 1.7
25.0 80.0 76 -4.0 1.8
Result of Calibr: Without Adjustment
i T
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
(°C) (°C) (°C) #°C)
20.007 20.5 0.493 0.72
25.032 25.0 -0.032 0.72
29.997 30.0 0.003 0.72
35.010 35.0 -0.010 0.72
40.019 39.5 -0.519 0.72

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

-o0o-

Cert.No.; 24P1369

Pege: 2 of 2

2.The certificate is valid only to the item calibrated on date and place of calibration.
3.This Certification is traceable to the International System of Unit maintained through:-

-Thunder Scientific Corporation, NVLAB Accreditation No. Calibration 200582-0

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

Calibrated by : ~ Chakrit Waewwanjua Approved Signatory :

Issue Date : 18 April 2024 [ ] Chakrit Waewwanju
[v] Vipom Tantiyawutti

a
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United Analyst and Engineering Consultant Co., Ltd.
3 Sai Udvemauk 41, Sukhumvit Foad, Bangohak, Phrakhanong, Bangkok 10260
Tel 0 2783 2628 Fax 0 2763 2800

.com E-maik uasd: som

MULTI-POINT GAS TEST REPORT

Test Date : Oct 4,2024

H Gas Analyzer (NO2) Model : 42i
er: _Thermo Scientific Serial Number : 1201778108
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156
Expiration Date : Nov 6,2026

Multi-point gas test data

Reference Value (ppb) Analvﬁ;bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 .0
Level 2 120.00% 100. 100.6 .61
Level 3 40.00% 200, 200.7 .7
Level 4 300.f 300.9 .9
Level 5 80.00% 400, 400.0 .01
Remark : Measuring Range 500.0 ppb Average Difference
:Acceptable Limit + 5%
Multi-Point Gas Test Chartl
450
— 400
3
g 0
F 300
g 250
5 200
5 10
g
£ 100
50
0
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
o Calculate by
f e

f
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"4 =" United Analyst and Engineering Consultant Co., Ltd.
AT 3 sl Udormsuk 41, Sukhumit Fload, Bangohak, Phmkhanong, Bangkok 10260
o anrs  Tel 02763 2628 Fax 0 2763 2600 e E-mail: ue@ com

MULTI-POINT GAS TEST REPORT

Test Date : Sep 20,2024

Equipment : Gas Analyzer (NO2) Model : 42i

Manufacturer : Thermo Scientific Serial Number : 1201778106

s Gas C . Dilutor Detai

Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 1461

Methane (CHa) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9

Cylinder No. : EB0159156

Expiration Date : Nov 6,2026

Multi-point gas test data

Reference Value (ppb) Analyt:’:)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 . .00 .00
Level 2 20.00% 100.! 101. . .57 .57
Level 3 40.00% 200. 200.
Level 4 60.00% 300. 301
Level 5 80.00% 400. 400, . . .
Remark : Measuring Range 500.0 ppb Average Difference (%) ). 4
:Acceptable Limit + 5%
450 Multi-Point Gas Test Chart
— 400 ”
5
g 0
F 300
& 20
S 200
£ s
g2 1o
<
50
0
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
} Approve by | |
Page 11 1 enaslumuga

4 (=" United Analyst and Engineering Consultant Co., Ltd.
b1 3 Soi Udomaws 41, Sukhumit Aoad, Bangehak, Phakhanong, Bangkok 10260
v iunrs Tel 02763 2620 Fax O 2763 2800 o E-mail: uned: com

MULTI-POINT GAS TEST REPORT

Test Date : Sep 26,2024

Equipment : Gas Analyzer (NO2) Model : 42i
@ _Thermo Scientific Serial Number : 1201778105
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz2) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM  Model : 146i
Methane (CH4) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156
Expiration Date : Nov 6,2026

Multi-point gas test data

Reference Value (ppb) Analy?:;:)nsplav Difference Error | Percent Error [% Error ]
Level Zero 0.0 0.5 .5 .5 .5
Level 20.00° 100. 100.7 .7 .7 .7
Level 40.00 200, 200.6 .61 .3
Level 300. 300.9 .9 .3
Level 80.00 400. 400.0 .0 .0
Remark : Measuring Range 500.0 ppb ‘Average Difference (%
:Acceptable Limit + 5%
nt Gas Test Chart
450
= 40
g 350
300
g =0
5 20
= 150
2 10
50
4
4 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Calculata by

Page 101 enanslumun

"4 =" United Analyst and Engineering Consultant Co., Ltd.
AT 3 sl Udormsuk 41, Sukhumit Fload, Bangohak, Phmkhanong, Bangkok 10260
TTuma  Tel 0 2763 2828 Fax 0 2763 2600

.com E-maik uasd: som

MULTI-POINT GAS TEST REPORT

Test Date : Sep 26,2024

Equipment : Gas Analyzer (NO2) Model : 42

Manufacturer :  Thermo Scientific Serial Number : 1201778107

s Gas C . pi Detai

Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM  Model : 146i

Methane (CHa) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9

Cylinder No. : EB0159156

Nov 6,2026

Expiration Date :

Multi-point gas test data

Reference Value (ppb) Analyz(z;hb)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0
Level 2 20.00% 100.! 100.3
Level 3 40.00% 200. 200.8 .
Level 4 60.00% 300. 300.7 .
Level 5 80.00% 400. 400.0 .0 . X
Remark : Measuring Range 500.0 ppb Average Difference (%) .1
:Acceptable Limit + 5%
450 oint Gas Test Chart
~ 400 "
3
s 30
& 300
g ™
5 20
= 150
]
& 100
50
0
4 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Approve by

Sep
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|L _/‘..‘\ =" United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuks 41, Sukhumit Aoad, Bangchak, Phrakhanong. Bangkok 10260

Tel 0 2783 2628 Fax O 2763 2800 Leom E-mail: uaed)
. TETOA T . T T MULTI-POINT GAS TEST REPORT
CERTIFICATE OF ANALYSIS
- - - - r Test Date : Sep 6,2024

Grade of Product: EPA PROTOCOL STANDARD i

AR E (THAILAND
Equipment : Gas Analyzer (SO2) Model : 430

@ _Thermo SCIENTIFIC Serial Number : 1201778111

Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC

m— Nitric Oxide (NO) 46.77 PPM  Model : 146i
. Methane (CH4) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9

- - - Cylinder No. : EB01159156
ANALYTICAL R Expiration Date : Nov 06,2026
Actunl Protacol Total
Ci Mathod

Multi-point gas test data

Reference Value (ppb) Analyx(:.';:)nsplav Difference Error | Percent Error [% Error ]
' lev 1 Jzen0 00 00 X 0 X
NITR Level 2 20.00% 100.! 100.9 . . .8
Level 3 40.00% 200. 200.9 . . .4
Level 4 300. 300.7 . . 2.
Typa Lot 10 Cylimder No Level 5 80.00% 400. 400.0 .0C . .00
W ¥ A3 Remark : Measuring Range 500.0 ppb Average Difference (%, .31
:Acceptable Limit + 5%
nt Gas Test Chart
450
— 400
|
2 30
Z 300
g' 250
g 20
akaiMadel Anatytical Brincipse = 150
g 10
50
0
0 50 100 150 200 250 300 350 400 450
: Reference value (ppb)
Calculate by
X Hem, o
e e
Approved for Release Fagu 1 ot 1
- Page 1ol 1 enanslumun
|L _/‘..‘ W= United Analyst and Engineering Consultant Co., Ltd. |L _/‘..‘ W= United Analyst and Engineering Consultant Co., Ltd.
—~A= 2 Sai Udormaus 41, Sukhumwit Foad, Bangehak, Phakhancng. Bangkok 10260 —~A= 3 Sai Udomaus 41, Sukhumyit Aoad, Bangehak, Phrakhanong, Bangkok 10260
= Tal 0 2783 2620 Fax 0 2763 2800 o E-mail: uned: L oy uya Tel 0 2763 2628 Fax O 2763 2800 o E-mail: uned!
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Sep 4,2024 Test Date : Sep 4,2024
Equipment : Gas Analyzer (SO2) Model : 430 Equipment : Gas Analyzer (SO2) Model : 43i
Manufacturer : Thermo SCIENTIFIC Serial Number : 1201778112 Manufacturer :  Thermo SCIENTIFIC Serial Number : 1201778113
s Gas C . Dilutor Detail s Gas C . pi Detai
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 1461 Nitric Oxide (NO) 46.77 PPM  Model : 146i
Methane (CHa) - PPM  Serial Number : 1180540071 Methane (CHa) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156 Cylinder No. : EB0159156
Expiration Date : Nov 06,2026 Expiration Date : Nov 06,2026
Multi-point gas test data Multi-point gas test data
Reference Value (ppb) Analy?:;bb;splay Difference Error | Percent Error [% Error ] Reference Value (ppb) Analyx(z;l:)nsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00 Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 120.00% 100.0 100.7 0.70 0.70 0.70 Level 2 20.00% 100.0 100.3 0.30 0.30 0.30
Level 3 40.00% 200.0 200.9 0.90 045 0.45 Level 3 40.00% 200.0 200.9 0.90 0.45 045
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30 Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00 Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.29 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.20
:Acceptable Limit + 5% :Acceptable Limit + 5%
Multi-Point Gas Test Chart I oint Gas Test Chart
450 450
= 400 — 400
| |
g g 30
F 300 F 300
g 20 & 20
S 20 S
£ 2w
2 00 2 10
< <
50 50
0 0
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value (ppb)
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United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udormsue 41, Sukhumit Aoad, Bangchak, Prrakhanong. Bangkok 10260
Tel 0 2783 2628 Fax 0 2763 2800 .com E-mait uasd

MULTI-POINT GAS TEST REPORT

Test Date :June 19,2024

Equipment : Gas Analyzer (SOz, Model : 430
+ _Thermo SCIENTIFIC Serial Number : 1201778116
Standard Gas Concentration Dilutor De!
Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156
Expiration Date : Nov 06,2026

Multi-point gas test data

Reference Value (ppb) Analyz:;bb;splay Difference Error | Percent Error [% Error ]

evel Zero 0.0 0.0 .00
evel 20.00% 100.! 100.5 .50

S
evel ]40.00 200. 2013 .3
evel 60.00% 300. 3017 7

evel 80.00% 400. 400.0

.00 .
Remark : Measuring Range 500.0 ppb Average Difference (%)

:Acceptable Limit + 5%

Multi-Point Gas Test Chart
450

150
100

Analyzer Display(ppb)
g

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

—+— Analyzer Display

Approve by

Page 1011 enenslununy

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udormsue 41, Sukhumit Aoad, Bangchak, Prrakhanong. Bangkok 10260
Tel 0 2783 2628 Fax 0 2763 2800 .com E-mait uasd

MULTI-POINT GAS TEST REPORT

Test Date : Sep 9,2024

Equipment : Gas Analyzer (CO) Model : 481

Manufacturer :  Thermo Scientific Serial Number : 1201497732

s Gas C . Dilutor Detail

Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i

Methane (CHa) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 PPM

Cylinder No. : EB01159156

Expiration Date : Nov 06,2026

Multi-point gas test data

Reference Value (ppm) Analy::::l)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0 0 . .0 .0
Level 2 120.00% . . . .7 .7
Level 3 40.00% . . . 4 .4
Level 4 60.00% . . . .9 .9
Level 5 80.00% . . . .0 .0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.20
:Acceptable Limit + 5%
Multi-Point Gas Test Chart
50

E

H

=

&

a

8

=

2

<

4
4 50

Reference value (ppm)

Sep ! 2024

Page 1 of 1 wenaslumun

Airgas

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

THAILAND

NOLNDX.S
Expiration Date: Jul 08, 2031

ANALYTICAL RE
Protocol
airation Mothod

Assay
Dates

CALIBRATION STANDARDS

Cylinder No Caone: Expiration Dato

ANALYTICAL EQUIPMENT

Mako/Maotel Anatytical Principie

> —
Approved for Release Fagu 1ot 1

mnms‘himuqu

|_.: United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udormsue 41, Sukhumit Aoad, Bangchak, Prrakhanong. Bangkok 10260
”C'.T; Tel 0 2783 2628 Fax O 2763 2600  cam E-mail: used)

MULTI-POINT GAS TEST REPORT

Test Date : Sep 9,2024

Equipment : Gas Analyzer (CO) Model : 48i

Manufacturer :  Thermo Scientific Serial Number : 1200636467

s Gas C . pi Detai

Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM  Model : 146i

Methane (CH4) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 96! PPM

Cylinder No. : EB01159156

Expiration Date : Nov 06,2026

Multi-point gas test data

Reference Value (ppm) Dis:’::;y(z:;m) Difference Error [Percent Error| [% Error ]
Level 1 |Zero 0.0 0.0 0.0 0.0 0.0
Level 2 [20.00% 10.0 10.5 0.5 4.8 4.8
Level 3 [40.00% 20.0 20.8 0.8 3.8 3.8
Level 4 ]60.00% 30.0 309 0.9 2.9 2.9
Level 5 [80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.30

:Acceptable Limit + 5%

50
3 400
z
E‘ 0.9
e 0.8
8
2 05
H

0+

0 50

Reference value (ppm)

Page 1 of 1 wnanslumunu



LI\ 4 (=" United Analyst and Engineering Consultant Co., Ltd. L\ 4 (=" United Analyst and Engineering Consultant Co., Ltd.

1 Sai Udoemauk 41, Sukhumsit Aosd, Bangshak, Prrakhancng, Bangkok 10260 1 Sai Udsrmauk £1, Sukhumsit oad, Bangshak, Phrakhencog, Banghok 10200
e o ey uns | Tel 0 2763 2020 Fax 0 2763 2800 com E-mail ity canys, Tel 0 2783 2620 Fax 0 2763 2600 com E-maik
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Sep 9,2024 Test Date : Sep 9,2024
H Gas Analyzer (CO) Model : 481 i H Gas Analyzer (CO) Model : 481
: _Thermo Scientific Serial Number : 1200906880 + _Thermo Scientific Serial Number : 1201497730
Standard Gas Concentration Dilutor il indar ncentrati Dilutor il
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i Nitric Oxide (NO) 46.77 PPM  Model : 1461
Methane (CH4) - PPM  Serial Number : 1180540071 Methane (CH4) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 PPM Carbon Monoxide (CO) 965.9 PPM
Cylinder No. : EB01159156 Cylinder No. : EB01159156
Expiration Date : Nov 06,2026 Expiration Date : Nov 06,2026
Multi-point gas test data Multi-point gas test data
Analyzer " Analyzer Display | _.
Reference Value (ppm! " Difference Error |Percent Error % Error Reference Value (ppm Difference Error | Percent Error % Error
(ppm) Display (ppm) t ! {epm) (ppm) e !
Level 1 |Zero 0.0 0.0 0.0 0.0 0.0 Level 1 Zero 0.0 0.0 0.0 0.0 0.0
Level 2 [20.00% 10.0 10.7 0.7 6.5 6.5 Level 2 20.00% 10.0 10.6 0.6 5.7 5.7
Level 3 [40.00% 20.0 20.9 0.9 4.3 4.3 Level 3 40.00% 20. 209 09 43 4.
Level 4 [60.00% 30.0 30.7 0.7 2.3 2.3 Level 4 60.00% 30.! 308 08 26 2
Level 5 |80.00% 40.0 40.0 0.0 0.0 0.0 Level 5 80.00% 40. 40.0 0.0 _ 0.0 0.
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.63 Remark : Measuring Range 50.0 ppm Average Difference (%) 2.51
‘Acceptable Limit 5% +Acceptable Limit + 5%
Multi-Point Gas Test Chart Point Gas Test Chart
50
50 =
g 400 §
B H
g 7 5
a 8
% 0.9 _2.
I 07 <
0
0 0 50
0 50

Reference value (ppm)
Reference value (ppm)

—e— Analyzer Display

J 2

Sep , 2024
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Airgas

THAT ME

OROLOGICAL DEPARTMENT

CERTIFICATE OF ANALYSIS \é 4357 Sukhumvit, Baogna, Banghok 10260  Tel 65 1-450-2804,0-2390-0460
Grade of Product: EPA PROTOCOL STANDARD Calibration Certificate

Cusiomer: AR LIGUIDE (THAILA)

Nesmbe
der Number

161

sousd by Calibration & Test Section 1 M

ence Mumber aorological Instremeants. Buresu
W

22 Februnery, 2024

A
C0,C02 NONDX 502, BALN Ceification Dale
Expiration Date: _Jjul 08, 2031

& Wired

Camponent Resquestuc Protocol  Total Relative
Coneenimation Mothod Uncartainty
1 +i- 0.8% NIST

51 +f: 0.0% MIET Trace:
A% MIST Tra

CALIBRATION STANDARDS

Conceniration Uncertainty  Expiration Dato

436 PPM TR

10081 hPa

ANALYTICAL EQUIPMENT

Anatytical Principie Last Mubtipoint Calibeation

STANDARD T

RMOMETER

STANDARD BAROMETER

T
e N
Approved for Release Fagu 1 of 1
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fadiiriged Siguatary)

Tor e Chighe
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THAT METEOROLOGICAL DEPARTMENT

4353 Sukhumviy, Bangoa, Bangkok 10260 Tel, OF1-454-2804,0-2398-0468

The Result of Calibration
THAI METFOROLOGICAL DEPARTMENT

4353 Subbumvi, Bangen, Bangkol (0260 Tel. 081-454-204,0-1390-0450 Centification No, |24
22 Fubrusey, 2024 Puge : 3 af §

The Result of Calibration Stanant acameier Tested Baroemotar Comactien
Certificatinn No. 10024 Fresmirg Pragsims mbear
22 Februnry, 2024 Page : 2 of 5 101084 tart 018
Stndard HOOK GAGE MO, 1425 TESTED ANEMOMETER 10f0.60 o a0
Ulieusanle Amemunseter | Frossure | Yacumm| Velocliy Vtucity Corroctin ARl et o2 420
e g Funan] | s i v A 1012 aar
L - - . i) 04 Aotz 012 s
34z = - . 10 i th1zas w2 0z
540 - - B L0 000 Lk 013 w2
T4 ~ - = 10 0.04 01294 k] .05
00 - = e 80 003 101357 LT R
162 = - z 1o 001 a0 04 e
1201 . - - 129 1 o e a2
1501 = . . 145 0.1 Lt w0 o2
17402 - . - 7 002 TEES 101 08
200 - - - 200 007 Ll i 031
1W0tLs1 12 <[a%
Wind Aloh Platting Board 101120 1012 020
US DEPARTMENT OF COMMERCE WEATHER BUREAU W WA 005
WING DIRETICHN TESTED WIND DIRECTION 10128 i3 4
o o 101322 1013 ozz
] 50 101340 14 &1
180 180 Average 012

270 Calibrused by + Hﬂhm'rcf\

Mr. Watchampal Subwat
Calibeated By P\hh_“?\_ Meihanicil Engineer

Mr. Watcharapol S

Mechunica] Engincer

THAT MFETFOROLOGICAL DEPARTMENT

4353 Subbumvl, Basgna, Banghok 10260 Tal, (151 -454-2804,0-239- 1469

The Result of Calibration THA! METFEOROLOGICAL DEPARTMENT

4383 Sulihumyie, Bangna, Ranghok 18260 Tel 081-454-2804.0-2390-0440

Certification No. 10034

22 Febnuary, 2024 Puge - 4 of 5 The Result of Calibration
Staidurd Barometer Tested Baromitar Coryestion.

Bragaumn Fressurs g Certificatson No, 10024
1Ea.49 758 o 22 Februnry, 2004 Page = 5 of §
N T5R i
T50B4 TEG 118 Standard Tomperaturs Sareor Rsading
1519 758 (A Teerp Riskiiig L
5329 150 n.28 ' i '
i s s 4532 45 (1]
TS Teo 435 = ¥ i
- o 53 158 15 02
TEL0 ] oz
TEO.E8 TE1 aaz2
a0 ™ D40
THEOB 2 058
Taiee TR D04
A 68 ot
TEEHE 68 0
s 758 009 Cuffbrind by ¢
TER1Y TER @ %WL
505 ] biyid M. Watehrapol Sl
TE3H et a0 Mechanical Engineer
THOAE 8- LAT S

Average

Calibrated ty ¢ Hﬁ'l!?rw:ro\_

Mr, Watchusupe] Subwar
Meechinizal Engineur

naslumunu



THA! METEOROLOGICAL DEPARTMENT
4351 Sukhumylt, Bangna, Banghok (0260 Tel. 181-454-1504,0-2399-0460

Calibration Certificate

Msund by Calibrabon & Test Section ; Meteorolopical Insirumeants Buresy

Daseof Bsue 22 February, 2024 Cenification No, 97724
Page : | of'§
Objed i ‘Wind Spead & Wind Difscton Data Lagger
Manudaciurer | SCARLETITECH
Type 3 W21
Mig Code Wiralasa Receher 21120R0065
Wind Senpor 211 2DT006S
Customar Lréted Analyst anc Engirasnng Consultant Tz, Lid:

B1 Soi Lidorrsuk 41, Sukhurmvit Rosd,
Bangchak, Prakanang, Bangkok 10250,
Caliration Condibon | Tempersture 251 ®C  Baromatric Prassure 1000.6 nPa

KATIONAL STANDARD WIND TLINNEL * Wind Alofl Platting Board
Micromenometer  Thoooor Fredrions F0014 Sanal Me. 9310118 ; HODK GAGE NG 1425
MULET. Tast Referente Number 7310241480 + Erancar Vieiogiy ot 23 - 33 mises
Ultrasonic Anemometar Mods DA-BSD0-OTV (zamz=or TR-BOAH)
Sarial Number 110730028  fgensor 120629506}
JAPAN QUALITY ASSURANCE ORZAMIZATION Seard e Vesgity 5t 0 - 20 méssc.
STANDARD THERMOMETER Thaador Frietrioh @ Dey NoS3G0GE Wat No: BIAR0Y

Ve, fasin B4 ot N0 02848087~ Thermaschnaldar No.916802
STANDARD BAROMETER Oighal Barometer Vaiestz Tyne FTEZ20.Ma. 1320015
Ajr;ﬂammmr aissia T w& : 1
‘.'Tf.a -
Calitrated by I»[M Sigled s |
ir. 9 .

M. Watohampol Suhwet

Mechanical Enginess

THAT METFOROLOGICAL DEPARTMENT

4353 Sukbumyit, Buugne, Bunghok 10260 Tol 081-454-2804,0- 23000460

The Result of Calibration

Cenifieation Na, (07.24

21 Febranry, 2024 Page : 3 of §
Stundard Barometir Teslnd Baromuater Cormaction

Fragsine Prassur b
araad o1y Q.16
100080 011 -nan
. e T
101247 mz o
0128 o a3
e 101z 025
WIETE 101 o
magy U :1: ]
masz e EEL]
AERT 1014 0.8
g me <
a2 e o
01588 n1e 14
0666 nis 089
101181 mz A48
180 ma A
1208 1013 008
oz Rk 419
0TE2Y 10131 [ *-)
{RE o A5

Averaga 0.03

Calibrated by ¢ uéhw?i\

Mr Warcharapol Subwsr
Mechmnical Engineer

A\ SEe 5

o, S

OgicaL Oy !
slumunu

THAT METEOROLOGICAL DEPARTMENT

4353 Subilnemvis, Uasgna, Bonghok 10260 Tel, 081-454-2804,(-2390-0440

The Result of Calibration

Certification No. 19724
22 February, 2024 Page : 2 of §
Standard HOOK GAGE NO. (425 TESTED ANEMOMETER
Ultrmsonie Anemumuter | Pressere | Vacssm| Velasiy Viloelty Correction
e ik SO0 | ke 10 | e mher miser
Lon - . - 14 0,00
am = - = L iz
00 - - . a9 0,10
704 - - e 4 0,04
Q2 = - - 20 (X3
1.0 - - - 10 (13
13.01 - - & (EX (]
1501 - . . 150 A
1702 - - = 0 0.02
0.0 - > * Pl a2
Wind Aloh Plotting Board,
US.DEPARTMENT OF COMMERGE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTICH
] o
ag 60
180 130
270

Caijbricd by ; u&Jﬁﬁ\TﬁL.

Mr. Wischarapol Sutrwan
Mechanieal Engineer

THAT METEOROLOGICAL DEPARTMENT

353 Sukhomvit, Bangaa, Bangkek 1260 Tel H81-454-2804,0-2350-0460

The Result of Calibration

Certifiention Mo, (9724
22 Februasy, 2024 Page : 4 af 5
Standard Barometer Testod Barometer Comrechian
Pressurg Pretairn mmHg
reann 58 o1s
Fea.m T5E: 00
TERM 5B 0g4
a0 758 .19
rsa3g e n2g
TEBLE Toe 035
F5955 Tha 085
TR i AL
0. kL] 420
TE0 AR T L]
a0 ThF -0t
T 08 62 008
rEraE T B
Tara3 TH: 04T
B AE T -
75631 5 009
rERA e an
TERAT e 043
T99.08 T 2
ez 18 T 0.8

Callbrated by : H’M

Mr. Warcharnpol Subwat
Mecharioal Enguinecr

"‘\_u-:u,pu\. '
enaslumunu



THAI METEOROLOGICAL DEPARIMENT

4353 Sukbumyvit, Bangna, Bunghol 10260 Tel, 081-454-2804 0-2395-0409

The Result of Calibration

Centifieation Na. 097/34

23 Februnry, 2024 Tuge : Sof &
Sandard Tamparaturs Sensor Reading
Tamp. Ranifing Comclion
© e c
B2 a3 0z
03 0 [i%:]
TEE 0 Qi

Calibried by < Nbi

Mr. Watchwrapal Subwat

Mechanicnl Engineer

wonamslumunu

THAT METEOROLOGICAL DEPARTMENT

4353 Sulhumvit, Bangus, Bonglok 10260 Tel 081-454-2804,0-2390-04 09

The Result of Calibration

Cerlification Mo. 19824

22 Felsiary, 2004 Poage : 2 of §
Standard HODI GAGE NO, 1425 TESTED ANEMOMETER
Utteasomie Amemumseter | Pressure | Vacimm| Velucity Vilurity Correstion
mivec st 0 | ket | MG miser. [T
Lag - - - 10 iy
e = = - 30 0oz
540 . . = 50 .00
704 - - - 70 0.04
i = - - an o
1102 - - . 10 2
1301 - - - 130 000
15.01 . = E (EX] 001
7.0 E = E 168 042
20.02 - = > 159 {183
Windt Ateft Plotting Soard.
US.DEPARTMENT OF COMMERCE WEATHER BUREAL
WIND DIRETION TESTED WIND DIRECTION
o @
ag a0
180 180
i)

Callbiited by I\Iﬂbﬂﬂrd\

Mr. Watcharapel Subwn

Mechanicnl Enginger

THAT METEOROLOGICAL DEPARTMENT
4353 Sulhumyi, Basgia, Bangkok 10260 Tel, 081-454-2804,0-2399-0409

Calibration Certificate

lssued by : Calibration & Teat Sectlon : Metecroiogical Instremants Bureai

Date of fiste 22 Febrissry, 2024 Cartificntion No, 09824
Poge = 1 of 5
Dhject £ Wind Spaed & Wind Direction Dia Loggar
Manutactursr SCARLET/TECH
Type 3 Wi-21
Mg Code Wirslegs Recaiver 2111 DRODSZ
\inet Sensar 2111010052
Customar Lndad Anaiyst and Engineering Coraultant Co., L,

B1 5ol Lidemauak 41, Sukdamyd Rgad,
Bangehak, Prakanong, Bangkok 10280,

Canditicn P 251 "¢ Bammeire Pressure W8S HPs

NATIONAL STANDARD WIND TUNMEL = Wind Alof| Plotting Beard
MCromancmeler  Theader Frisdrichs FOOYS Senal Mo, 8310119 HOOK GAGE NO 1425
MLET. Teal Refersnce Numbsr 731241480 + Stwncan Vilocity &t 70 - 30 mives
itrasanic Aremomelnr Mool DA-GED.ATY |sansor TR-O0AH)
Seral Numbier 110730020 {sansor 1206205881
JAPAN CUALITY ASSURANCE DRGAMZATION Ssarwdeent Velochy af 0 - 20 mésse
STANDARD THERMOMETER Theoder Friadnch ; Dry No.8350004. Wat Mo, B3R%/94

- temic, ety B45 Serial Mo 02848087 1 Thesmoschnsider No-918802

STANOARD BAROMETER 1 Diggtal Berometer Visala Tyne FTEZZD No. V1220015
"Digy Beromster Vasala Ty BTN, 01

Calibrued by : Hah“r-}\‘ Sigc(s.- )
Mr. Witcharmpol Subwat e Fisodd icasun

Mechaical Ersgineer

THAT METFEOROLOGICAL DFEPARTMENT

4353 Subhoomyit, Bungna, Baeghok (0260 Tel, ON1-434-2604,0-2198-0460

The Result of Calibration

Certification Mo, 09524

22 Fehruary, 2024 Poge c 3 of 5
Standnrd Barnmeter Testad Baromatar Comction
Pressune Preasuss mbar
A4 w1 08
100GE0 (L1 L4
1L 1012 0.2
Mzt a2 017
1z 1012 o
1mezs 1mz 035
mare ma “h21
101256 012 085
miaer 0t <hap
044,45 1014 o6
1METS 05 ikl
0802 1098 oz
101686 1046 a
1588 1015 088
LSRR 1012 A9
10118 1ms 02
1208 03 006
1028y 1043 419
ntaze 1015 022
01348 ma 049
Ayarage

Calibruted by - “Fﬂ&wrn\
e, Winchurnpal Subwas

Mieghanial Engincer




THAI METEOROLOGICAL DEPARTMENT

4353 Subilwemvid, Bengna, Benghok 10260 Tel 081-154-2504,0-2399-0469

The Result of Calibration

Certification Ma. 00824

12 Pebwruary, 2024 Poge : & of §
Standard Barameter Tewed Barormeser Comsctian
Pressurs Prassura mmHg
7Ea,18 TS0 o
T80 758 nm
TEARL 788 .18
(== THE [R]
rea.39 789 g
reazs ThE 025
TSR:ES a0l 03
TERIT T80 033
TEOAG T80 B
Tonge 60 .68
rargo T2 QL]
TE208 k- o8
TELE6 [T 004
Tevda T2 a7
TSBAE THY L1
U1 e <0.0e
TER1 82 an
LAY 0 0.4
750.95 760 £.02
TEIAG 760 (RL]

Calibrated by |

M. Watcharopal Subwar
Mechanical Enginees

THAT METEOROLOGICAL DEPARTMENT

Calibration Certificate

4333 Sukhumvil, Bangna, Bangkok 10260 Tel 081-454-280M,8-2390-0459

lsgued by . Callbrabion & Test Section | Mateorological Instrumanie Suresu
Dateaflesue 22 Februmry, 2024 Curtification No, 099124
Page 1| of 8
Dbgact Wind Spesd & Wind Disction Data Logger
Manufaciueer - SCARLET/TECH
Tipe W21
Wig Code Wireless Recaiver 2205DR0Y 14
Wincl Senaor 22E0TO14
Customar United Analysl anct Enginseding Corsultant Go., Lid,
H1 Gk Lidomeuk 41, Sukhumyit Rosd,
Banguhak, Prakanong, Bangkok 10260
Callly Condifian - 251°C  Bametnc Pressurs 10091 hPa

NATIONAL STANDARD WIND TUNMEL

L Wing Akt Plotting Boand

Micromanometer Theodor Frinonchs FCO14 Sadal Mo, 1310118 - HOOK GAGE ND 1425

MNAST. Test Refersnce Number 731/241480

+ Erarcien) Volocity at 20 - 33 mitssc

- Ultrasanie Anarmamatar Mool DA-B50-3TV (sensor TR-G0AH)

JAPAN OUALITY ASSURANCE OHRGANIZATION
STANDARD THERMOMETER

Iesgden. (s P Serlal N, (2526057
STANDARD BARCMETER

Berinl Mumber 110730028 (sensor 120629586]

Digital Barometer Vaisata Type PT:

Starvird Veipeky 6t 0 - 20 psas
Theoder Friecirich = Dry No.BISOES Wet No. 538654
= Thermoschneider Mo.818802

V1220016

Calibruted by :

Mecharsical Erginesr

sl

ﬁ'ﬂqm Barametar Valssia Tme/injﬂmm

;
Mr, Wantchasapol Sibwat Mr.z'idasd

The Result of Calibration

THAS METEOROLOGICAL DEPARIMENT

4353 Sukibumyie, Bongnn, Bunghok 10260 Tel, 151-054-2804,0-2398-1460

Cortifiostion No. 09824

22 February, 2024 Puge : 5 of 5
Sandard Tempersting Sennce Plaading
Tamp. Faading Comeeon
c - ‘e
g 4 0z
@3 n a5
156 1 08

Calitunted by : Hd

Mr. Watcharapol Subaat
Mechmnical Engineer

THAT METEOROLOGICAL DEPARTMENT

4353 Sulhwmvit, Bangna, Banghok 10260 Tel 081-454-2804,0-2300-0469

The Result of Calibration

wnmslumuny

Clertification No. 09924
22 Februnry, 2034 Page =2 of 5
Stnndurd HOOK GAGE MO, 1425 TESTED ANEMOMETER
Ubirmsoniy Anemumeter | Presisee | Voessm| Veloely Valoelty Corvection
misee oo 100 | wmaH20 | MYsec misec misec
(KL = Lo 0,00
3z = = 30 ooz
500 = 50 0.0
704 70 004
a0 Lx o2
102 * 1.0 w0y
1am - 134 0,01
1440 = 1540 .01
1702 = = na 001
i = i % 0o
Wind Aloft Plalting Board,
US.DEPARTMENT OF COMMERCE WEATHER BUREAL
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pH Meter

Horiba

LAQUA-PH210

HAOC0025
UAE.EFM.117/2583(EFM.pH.07/63)
Used Item

12 March 2024

14 March 2024

2403-0386WSC-1

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

{25 = 25) °C

(50 + 15) %

In - house method

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

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard
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Condition of this calibration result
1. Reference Standard Instrument

Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 54030048 130RC116  23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4982054 110RCO044 231808 26 July 2024

This certification is lraceable to the International System of Unit maintained through:-
- Technology Promotion Asscciation (Thailand-Japan)
2. Certified Reference Materials : The measurement results are traceable to S| through CPA chem Ltd.,

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 940102 27 Nov 2025
pH 6.986 CPA chem 940104 02 Nov 2024
pH 9.997 CPA chem 940106 02 Nov 2024

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

Calibration Resulits
Function : mV Measurement
Performing standard curve by Document Process Calibrator at pH (4,7){7,10)

Nominal Standard N Uncertainty of Coverage
. Actual Reading
Unit Under Value Voltage Measurement factor
Calibration Input
o (tmV) k
pH mv mv pH
pH Meter 4.00 177.48 1775 4.01 0.058 2.00
S/N.: HAOC0025 7.00 0.00 0.0 7.02 0.058 2.00
7.00 0.00 0.0 7.02 0.058 2.00
10.00 -177.48 -177.5 10.01 0.058 2.00

Sedl
Lna'n‘lumua

21206341
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Cert.No.: 24CH319
Page.: 3of 3

ration Results

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

Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading [pH Measurement factor
(mv) (£) K
pH Electrode 4.008 4.01 149.4 0.0091 207
SIN.: - 6.985 7.00 -25.1 0.0093 2.00
6.986 7.02 -24.3 0.011 200
9.997 10.01 -199.5 0.0095 2.00

Function : Temperature Measurement

(*) Without adjustment

This equipment was connected with Temperature Probe;
- Model -

- Serial No. -

Dimensicn of probe

- Length 103 mm
- Diameter 16 mm
- Immersion Depltn : 90 mm.
Calibration Standard uuc e Uncertainty of | Coverage
rror
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (£°C) Kk
250 25.001 260 -0.001 013 2.00
300 30.001 300 -0.001 013 2.00
35.0 35.002 36.0 -0.002 013 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-
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Cert.No.: 24TW586
Page.: 2 of 2

Condition of this result of calibration

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

Instruments Serial No. ID No. Certificate No. Due Date
1. Burette - 130BU10 23CC1172 22 Mar 2025
2. Balance 14233821 110RC0O01 23MM405 16 July 2024

2. Standard Material :-

Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 9K2HO053
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mgiL) (mg/L) (mg/L)
8.18 8.19 0.0055

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

-o00o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

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

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

Cert.No.: 24TW56

Page.: 1 0f 2
Certificate of Testing
Equipment : DO Meter
Manufacturer : Horiba
Model : LAQUA-DO210
Serial No. : HE2L.0031
ID No. © UAE.EFM.020/2566(EFM.DO 05/66)
Received Date : 12 March 2024
Test Date : 13 March 2024
Reference : 2403-0385WSC-1
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Laboratory Condition © Temperature (254 5)°C

Humidity (50£20)%
Test Procedure : In - house melhod = CP-CH9

by echnique with Azide Method
Tested by : Walalak Sirithean

Approved by : 60“ t
Approved Signati

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

Issue Date : 15 March 2024

Lenms‘l:imuqu

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
EQUIPMENT CALIBRATION AND TESTING SERV
SUANI UANG BANGKOK 10250

ES

CORPORATE SERVICE
534/4 PATTANAKARN ROAD SOI 18, SUANLUA
TEL. 02717300029 FAX

NSC-TISITISt7025
3484 CALIBRATION 0008

Cert. No.: 24L.M41

Page.: 1 of 2
Certificate of Calibration
Equipment : DO Meter With Sensor
Manufacturer : Horiba
Model : LAQUA-DO210
Serial No. : HE2L0031
1D No. : UAE.EFM.020/2566(EFM.D0O.05/66)
Submitted by : United Analyst and Engineering Consuitant Co. Ltd.

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

Location : TPA Chemistry Calibration Laboratory
Received Order : 12 March 2024

Calibrated Date : 14 March 2024

Ambient Temperature : (26:10)C

Relative Humidity : (50+30)%

AC Line Voltage : (220:22)V

Calibrated by : Preecha Hiahib

)

Approved by :
Approved Signatory

( ) Pornthippa Tameyakul

() Unnecphol Harachai

(/1 Suwit Imjai

Issue Date : 29 March 2024

The Uncertainties are for a confidence p of approximately 95%

other than

cept with the prior written

e anendlumuny
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Equipment : DO Meter With Sensor Cert. No.: 24_LM41
Condition As-Received :  Used Item Page.: 2 of 2
Reference : 2403-0385WSC-2
Procedure Used :-

Calibration were conducted using in-house ion p CP-OTO1 g 10 o with

Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.
The temperature scale used was based on ITS-9C.

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

Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer A52847 2311222 TPA 10 Oct 2024

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- (*) Without Adjustment
Function : Temperature measurement.
This instrument was connected with temperature sensor, S/N.. SK2HC053
Calibration| Immersion Standard Error Uncertaint Coverage
Point Depth Temperature I Hneenainty. Factor
(C) (mm ) Cc) () (£C) k
25.0 100 25.005 25.1 0.095 0.16 2.00
300 100 30.004 300 -0.004 0.16 2.00
350 100 35.002 35.0 -0.002 0.16 2.00

UUC* : Unit Under Calibration

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

-00o-
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List of Instruments Certification for Environmental Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Equipment for Air Quality Analysis
1 |Analytical Balance TSP Mettler-Toledo MS204TS/00 National Food Institute, 2402420-003-01 19 Apr 24 18 Apr 25 -
(Readability 0.1 mg) C252436235 Ministry of Industry, Thailand
Equipment for Water Quality Analysis
2 |pH Meter pH Mettler-Toledo Seven Easy S20 / DKSH (Thailand) Ltd. C07240167 9 Apr 24 8 Apr 25 -
1230525212
3 |BOD Incubator BOD Arco UCa-1320 / Technology Promotion Association 24TM303 10 Feb 24 9 Feb 25 -
(UAE.WAQ.015/2561) (Thailand-Japan)
4 |DO Meter DO YS! 5100 / Technology Promotion Association 24TW39 21 Feb 24 20 Feb 25 -
11B101863 (Thailand-Japan)
5 |Analytical Balance SS Mettler-Toledo XSR205DU / National Food Institute, 2402283-002-01 2 Apr 24 1 Apr 25 -
(Readability 0.01 mg) 210685394 Ministry of Industry, Thailand
6 |Hot Air Oven Memmert UF55/ National Food Institute, 2500116-001-01 8 Oct 24 7 Oct 25 -
B216.1666 Ministry of Industry, Thailand
7 [Analytical Balance Fat, Oil & Grease Mettler-Toledo XSR204 / Technology Promotion Association 24MM293 11 May 24 10 May 25 -
(Readability 0.1 mg) C117635043 (Thailand-Japan)
8 |Gas Chromatrography - VOCs Agilent System ID: CN17100005 Agilent Technologies (Thailand) Certificate of 1 Mar 24 1 Mar 25 -
Mass Spectrometer (GC-MS) Technologies Intovu 9000 (G3950A) / CN17100005 Co.Ltd. System Quialification
5977B MSD (G70778B) / US1715M030 GSMS-0Q
9 |Atomic Absorption Cd, Cr, Pb Agilent System ID:G8432A Thailand Institute of Scientific and MTC.ACL.No 11 Mar 24 10 Mar 25 -
Spectrophotometer (AAS) Technologies AA240FS / Technological Research(TISTR) 358/67
MY13160001
U3t gludin wouundes wews WBudiiiess eeudaunuii S0
foeUfuRn1sinsziinIgIu ISO/IEC 17025 Page 1/1


../Balance/BL2024/24 0402 Balance Mettler Toledo C210685394 UAE WAO 010 2565 2402283 002 01.pdf
../Hot air oven/Cert. Oven 2023/23 1011 Hot air oven memmert UF55 B216.1666 Cer no 2400141-001-01.pdf
../AAS,ICP/24 0610 AAS_AligentAA240FS_MY13160001_UAE.HEM.001_2558.pdf
../AAS,ICP/24 0610 AAS_AligentAA240FS_MY13160001_UAE.HEM.001_2558.pdf

NMTANAIUATINADUNANIENURIWINADY
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List of Instruments Certification for Environmental Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Equipment for Water Quality Analysis
10 |Atomic Absorption Hg Perkin Elmer PinAAcle 900F / Perkin Elmer Co.,Ltd. PinAAcle 900F 14 May 24 13 May 25 -
Spectrophotometer (AAS) PFBS20031902 Preventive Maintenance
Report
11 |Inductively Coupled Plasma Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 4 Nov 24 3 Nov 25 -
(Iicp) Technologies GBO15AA / Co.Ltd. Maintenance
MY18030001 Checklist
12 |Incubator Total Coliform Binder KB400 / Technology Promotion Association 24TM647 1 Apr 24 31 Mar 25 -
20200000015535 (Thailand-Japan)
13 |Incubator Memmert IPP 260 / Technology Promotion Association 24TM650 2 Apr 24 1 Apr 25 -
V616.0066 (Thailand-Japan)
14 [Water Bath Memmert WNE 14/ Technology Promotion Association 24TM29 10 Feb 24 8 Feb 25 -
1.416.0606 (Thailand-Japan)
15 |Water Bath Memmert WNE 14 / Technology Promotion Association 24TM30 10 Feb 24 8 Feb 25 -
1416.0612 (Thailand-Japan)
16 |Auto Clave ALP CL-40L / National Food Institute, 2403982-001-01 7 Aug 24 6 Aug 25 -
807298 Ministry of Industry, Thailand
17 |Auto Clave ALP CL-40L / National Food Institute, 2402281-001-01 2 Apr 24 1 Apr 25 -
808763 Ministry of Industry, Thailand
18 |Analytical Balance OHAUS PX623 / DKSH (Thailand) Ltd. 2402419-001-01 19 Apr 24 18 Apr 25 -
C236754745

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

U3t gludin wouundas wewst 1BuAileds Aeudaunudi $1iin
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Calibration Certificate
Certificate No.: 2402420-003-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 0f3
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: MS204T5/00
Serial No.: €252436235
ID No.: UAE.AIR.023/2566
Order No.: 2402420
Operation No.: 2402420-003
Date of Receipt: 19 April 2024

Date of Calibration: 19 April 2024

Calibrated by  #r.pheraphat Tuanjit Approved by M‘L‘é

{ Miss Preeyaporn Jaengkarnkit )}

Vice Fresident, Department of Laboratory Services
Date of Tsswe: 23 April 2024 Responsible for the Technical Management Team
are far of z 95%

This Certificate is issued in accardance with the condibons of accrediation granted by the Thai Laboratory Acoreditation Scheme
wihich has ssiessed the mesiurement cagabiity of the laboratery a0t its traceabiity 1o recognized national Sandas and to the
units of messurament regkzed &t the comezpondng national stendards. Rboratory. This cartificate may not be reproduced cther
than i full excent with (e prior wrktsn approval of the National Food Institute.

F-C5-009 Revison: 11 Date: #1-04-65
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Calibration Report
Certificate No.:  2402420-003-01
Equipment: Electrunc Balsnce Manufacturer:  HETTLER TOLEDO
Modal: MSIHTSA0 Reselution: 00000 §
Serial Ne.t (25M3E135 B0V UL AR 0232560
Capacity: 220 g
Date of Calibration: 19 Api 2004 PageJof1
Calibration Results:  (Continued)
Calibration Range:  0-200 g
Calibration Adjustment: Tnternal Calibration
3. Departure from Nominal Value:
Mg Vs Stlird] Vi Maragu Readng [ Unceranty Coverage Factnr
L g ] a1l L g | (g} {4 g | L
tinkan 0.00000 9,000 00000 0000054 300
o1 0.10000 01000 0.0000 00005 200
0,995 L0050 0000 007 100
5 49097 %0000 ©.0000 00006 100
i 10.00002 130000 0000 00001 200
25 200003 20,0001 0001 0034 o
= 45.59958 50,0003 40003 000013 200
k) 7000600 00005 40005 00017 200
10 59997 1000006 00005 o001 200
150 14909294 150.0012 00013 000053 200
20 20000001 2000015 D0015 000078 200

¥
23 147”‘1' 2odk

The repertnd uniataity f MH3RUTSNL WS Dae0d on 8 Randard LncEmamy mukichod by 2 coverge factor & | providing &
vl ol corfonnot of appraemately 95 %

F-C5-012 Revision: 01 Dabe: 20-04-65

o
o
A 4
N
FEamnssuBLAyEISdaanUILE NS £ &
AUELSMSATUNTEN SaEAINNSSUE TS ;//'_‘\\ 3
u\l'
Feundaton i iIndusinal Development Masona Food nstiue il o e S
Food indusial Laboratory Serice Center CALIBRATICN 0081

Calibration Report

Certificate No.: 2402420-003-01
Equipment: Eisctronic Balanca Mamufactwrer:  METTLER TOLEDD

Modeli  MEHN4TSD0 Resalution: oo g

Sorial No.: CISPI6795 10 No.: UAE ABR033/2566

Capacitys 2% g
Date of Calibration: 19 sri 02 Pagezor3
Environment Condition: aroiect Temperstwre: 217 = 15 T BeesheMumisy: 65 (¥R
Place of Calibration: Reean 206 Balangn Riem 2, UNITED APALYST AKD) ERGINEERING CONSLLTANT €O, TR
Condition of Equipment: Sood Condon
Candition of This Results of Calibrati
1. Calbratiori Method: NL Method WMA-001  In-House Metrod bosed on LMK Lab 14 : 2018

2. Ruferenc Staeoans
Beference Standard  Modal Serial No.  Calibrated By Certificate No. Due Date

Seanadand Wisght Cliss EZ 1-500mg 15280 TS M23113815 28 November 2024
Sandad Weght Cless £2 1-500g 15887 s HAIL1IA2S 28 Nowomber 2024
Instrument Model SerlalNo.  Calibrated By Certificate Mo,  Dus Date
Therme-Hygro Meber B08-H1 NFLETH A3 ety Rt QRI4-047 A March J025

3 Ths cartification & tacsabio o 51 UNTT

3 This certificate was corbfied oréy for the instrument we caibmated.

5. This resut oF callbrabion was found acourata as shown on date and pisce of calbration ony.
Calibration Results:

1. Repeatability of Reading:

Nomnal vake (g} Searderd Devistion of Reating Lgl
0o 0.000074
an 000007

2. Off-Center Error:

Arpssel 100 g wae PlaCRd and Mo 10 o pORGAN B0 pan

The balance reading obtm1ed s gven T the tatle

.Y,\.. o

1 i i
gyl g 3i¢-g
100.000% | 3000006 | 100000)

FLS-012 Revision| 01 Dste: 200465

&z DKSH

Certificate of Calibration

Equipment: £H METER Certificate No.: CO7240167
Maoded: SevenEasy Issuad Dale: 9 Apeil 2024
Serfal No. (or ID.): 1230525212 (UAEWAS.0053/2553)  Job No.o  WO-D0D24208
Manufacturer: METTLER TOLEDO Page: 10of 3
Electrode Serial No.: 1156883 Modet:  Inlsh Sobde Brand:  METTLER TOLEDO
Condition: In Condition
Customer: United Analyst and Engineering Consultant Company Limited

3 Soi Udomsuk 41 Sukhumvit Road,
Bangeckak, Prakanong, Bangkek 10260 Thalland

Emviranment Condition: Temperature I t 2 C
Hurmidity 50 %RH S 15 %RH
Calibration Place: Environment Laboratory, DKSH Technology Limited,

2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand

Calibration By: Miss.Orawan Khiaiphboi

Calibeation Date: 9 Aped 2024

The Method used: In house method, CAL-WI-58, base on ASTM E 70-07

Traceability: This certificate is traceable to SI Units, Samgle Test is assured through prmary

meaurement method Harmed cell, through CPAchem Lid. (ISVEC 17034) Certificate
No. 938377, 931985, 831984 And pH Scale traceable to the SI Unils maintained by
National Institute of Mesralogy (NIMT), Thailand through Indusirial Foundation
Elecirical and Electronics Institule Cenlificate No. CA20230350E4

( ])rawsng ﬁm 5

(Miss Crawan Khiziphiol) {Mr. Nitinun Srihawan)
Person in charge Authorized signatory
This cectfizals i mausd the unis of ucssaiing 1 tha Units (945 1) presidess Fmcnstsliy of suiusanint 15 il
o nassons! stanand o oiter racogRized nmnu eancnd laborains.
¥ s ootaines from e siandard uncertainty mutiEbes by the coverge taciar (k=3 In

mnlmﬂmmdwmm His calermines i accancaon win 4 Guide t Expesaaiin o Licersiny in Maasurmmart (BLM)
Thesas et iy b alliiad by daviaorn Tom sl condibn. Tha nesds relas ey 10 P ens sexted, el o sanghd, Tha raport shal not
b seprockaced mucapt i Ful wilhot approent of DHSH Technoiugy Limiiet.

i Femsaiars T Sal i
EHEH Tachrusiogy Livsted

Tt ssam
933 Bukturrs ftes, Ragchas, Prrshancn, Bangick Y280
Phans: [

mnam‘bimqu

Delvering Growth - In Asla and Beyond. CAL-FM-COT-14: 3 Apr 2024
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Certificale No.. COT240167 Page 2of 3

Calibration Results:
pH Scale
Input pH Meter Reading Uincertainty :anrNJ (Coverag Facior (i)
{mv) {mh) Ermar (m¥) (pH)
41492 A4 012 0.00 0.58 200
354,98 355 0.04 1.00 0.58 2,00
205.8 296 0.20 200 058 200
23684 237 0.36 300 058 200
177.48 178 0.52 4,00 058 200
118.32 118 -0.32 500 058 200
59,18 59 <016 6.00 058 200
0 o 0.00 7.00 058 200
-58.16 -58 _U.FB 8.00 058 200
-118.32 -118 | 0.3z . 9.00_ | o058 i _2.00—
_-1??43 177 048 10.00 058 200
-236.84 -Z38 D.84 11.00 058 200
-2958 -6 020 12.00 058 200
-354.95 -355 -0.04 13.00 0.58 200
-414.12 414 a42 14.00 0.58 200
A Arapase o ulat 41
SE38 o e o T a5
23 Skt Ao B, Preskturcey Bongent 260 '
Delivering Growth - in Asiz and Beyond. Laﬂﬁg:k{g?‘ygﬂ 2024

€= DKSH

m& Certificate of Calibration

L1 1 17
st
Equipment: Dagital Thermomster with Probe Certificate No.: 15240373
Madel; SevenEasy pH Issued Date: 09 Apnil 2024
Serial No.! 1230525212 Job Mo WO-00024208
Manufacturer: METTLER TOLEDO Page: 1af2
1D No.2 UAE.WAS 0032553 Candition: In Candition
Customer; United Analyst and Engineening Cansultant Company Limited
3 Soi Udomsuk 41 Sukhumvit Road,
Bangekak, Prakanong, Bangkok 10260 Thagand
‘Condition: ;. 22'C % asc
Humidity: B0%RH + 20 %RH
Vellage: 220VAC £ 0%
Calibration Place: Tharmo-Hygro Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Calibration By: Mr. Nateskarm Mitit
Calibration Date: 0% April 2024
The Method used: In house method, CAL-WI-10, by tmion with standard
Tracaability: This certi is 1o the | onal System of Unit by

Quality Rebom Cao, Ltd, (GR) Cerificate No. GR23-1073

A __A

(Mr. Nateskamn Mitjity {Mr, Framote Ramrong}
Persan In charge Authorized signatory
This canificaln is sued e units ol aczardng o Syatam of Unite (81 1 pronides imceabiity of
measurament o imermational or rabional standand or giver recogrized natonal standard aborataries.
Tha ¥ & the which = cbiained from the standard urcertainty rulipied by the

caversge Baictar (W=2) 1o prioviss i beved of confiiee of Reprmiely S5% 1 8 duenmined In sccordane with th Gukds o Exprasaon of
Urcertainty in Messursment (GUM}

These resuhis may be affecied by deviatons from apecfied condtions. The rsults reimle only b the fleme (ssted, caitemed or Eampled.
T raport sal ol b mprcducsd skt in 1l wehoul aperoval of DKSH Technoogy Limiad

i vy o Tulid difn
Limimt

gy
T e .
FPhone <00 2608 000 Grmes twtrsin

tenaslumunu
Dolivering Growth - in Asia and Beyond, CAL-FM-C15-14 08 Dec 2022

&z DKSH

Certificate No.: CO7240167 Paga 3of 3
Practical slope and zero paint*
Thae three-poin calibration using three standard buffer solutions; pH 4.008 | pH 6.985 and pH 9,987

-During calibration, dispiay of pH mater reading; pH 4.0, pH 7.00 and pH 10.01
The practical siope of the pH slectrode; S7.01 (mVipH). 96.37%

The zero poind of the pH electrode; 688 (pH)
Sample Test Results
Standard Buffer Unit Under : Uncerainty of
Solution (pH) Callbration (pH) | DTEreneRPH) | e remant (k) |COYRRae Faater (k)
A.008 .90 -0.018 0.0070 2.00
6085 7.00 0.018 00081 200
9,847 10,02 0023 00074 200

* Callbration Marked * Not TIS] Aceredited * in this Cenificate have been incisded for complatenass,

The End of Certificate
S st senTToll i
D5 Tacnckagy Limdsd .
am &!mm&%w&m)m mnmm:&; .
. kg
wnanslaueuny
Delivering Growth - m Asia and Beyond CALFM-COT-14; § hpr 2024
Cartificate No.: C15240373
Page: 2af 2
[ Equipment | cenficatero | caldate | NextCal date

Digital Thermometer with Probe I QR23-1073 [ 2 May 23 [ 2 May 24

Calibration Results:

Without Adjustment

Sensor Type: RTD Channel. -

Diameter {mm) 4 Length {mm): 135 Immersicn {mm); 110

Calibeale PoinL("C) | STD. Reading {*C) | UUC. Reading ("C) |Carmection of UUC ["C)|  Uncertainly (¢ *C}
160 15.010 5.1 0080 0.076
250 25006 251 -0.064 o.ore
B0 35004 350 0.004 n.ore

The End of Certificate
whin sipanay oen e 1nll 41Fm
DHEH Technokagy Limaed
51 TR VRN PeEl g T N Sy 10260
2533 Bukesneni . Proakhanceg. Bangok 10260
Prone +668 2630 T Evvesl Phkda

lﬂﬂ?ﬁ'ﬂ!jﬂ‘)ﬂﬂﬂ

Delivering Growth — in Asla and Bayond, CAL-FR-C15-50. 08 Dec 2022



TE OLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: FQU
53464 PATTANAKARN ROADH

TEL. :f:;sl'-"::z: Equipment : BOD Incubator Cert. No.: 24TM303
Condition As-Received : Used tem Page: 3o 3
Reference : 2402-02340C-1
Result of Calibration :- {*) Without Adjustment
Cert. No.: 24TM303 Function of UUC* : Temperature Source
. . . : 3 A
Certificate of Calibration RS e 1 B
Calibration | UUC* uuec Overall
Foint Sefting | Reading stability Factor
Equipment BOD Incubator (°c) i ] IR ko) (£°C) {'C) [ k
200 201 18.9 0.37 072 1.4 2
Manufacturer : Arco = ¢y
. Foint Position
Mherdal 2 Hiasta ] T ] 2 | 3 | &« [ 8 [ & | 7 | 8 [ogery| (+c)
S s 200 | 19.873 | 19803 | 20322 | 19600 | 19615 [ 19585 | 19612 [ 19558 [ toees | ose
Average* : The average of 30 values in each position,
ID No. : UAE WAD. 0152581 Temperature stability : One-hall of the greatest of at any one sensar.
Temp tTha i of at any sensors and the measurad
Submitted by : United Analyst and Engineering Consultant Co, Lid. temperature at the reference location: which are observed af the same time or al as close an cbservalion time as
3 Soi Udomsuk 41, Sukhumvit Road, poseible to the pattern or b y within the chamber under steady-state condifions.
Bangehak, Phrakhanong, Overall : The Di of the and mini d lemp j
Bangkok 10260 UUC* : Unit Under Calbraticn
Locaiizan s Lab Fioor 2 Nate @ The reported uncertainty of measurament was included stability and excluded uniformity |
The reported uncertainty of measurement was based on & standard i lied by a
Received Order : 10 February 2024 factor k, iding a leval of of 05 %.
Calibration Date : 10 February 2024
Ambient Temparature (26+10)°C -olo-
Relative Humidity : (B0£30)%
Calibrated by = Tawalchal Pama

Approved by : F?:-}:ib}ﬁ’ DL—.

Approved Signatory

[ ) Pornthippa Tameyakul
{ v} Unnopphol Harachai

) Suwit Imjsi
Issue Date : 18 February 2024
The Uncertaintles are for a fid probability of app 1

Lﬂﬂﬁ’l‘l‘lﬁﬁg ,

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 ; EQUIPMENT CALIBRATION AND TESTING SERVICES

Equipment : BOD Incubatar Cert. No.: 24TM303

Condition As-Recelved :  Used ltam Page: 2of3 53404 PATTANAKARN ROAD SOI 1B, SUANLUANG, SUANLUANG BANGKOX 10250

Reference ; 2402-023400C1 TEL A-17IT-3000 FAX. (-2719:-5484

Procedure Used :-
[ ion wore using cali [l CP-0OT02 based on TLAS G-20 according 1o direct

measuremant mathod with Data isition which with R Temy re Detector { RTD ), CerLNo.: 24TW30
The temperature scale used was based on ITS-80. Page.: 1of 2

Condition of this result of calibration
1. Reference standard instrumeant-

Certificate of Testing

Instrument Serlal No. Cert, No, Traceable Due Date
1 ) Data Acquisition MYS9003411  23LMz208 TPA 27 Dec 2024 Equipment : DO Mater
2. This cartificate is valid only to the item calibrated on date and place of calibration, :
3. This s 1o the ional System of Unit. ioalontiliadd i
Remark : TP# : Technology Promation Association { Thailand - Japan ) Mode! : 5100
Rasult of Callbration == {* ) Without Adjustment Serlal No, : 118 101883
Function of UUC" ; Temperature Source
Fresh air setting : Mot Availzble during 18 Na; 2 HARARAC 0SS
Beginning Finished Received Date : 20 February 2024
48 il Test Date : 21 February 2024
{ 70 65
& - [AC Supgly { vall ) 233 234 Reference : 2402-062005C-1
f-‘v g Submitted by © United Analyst and Englneering Consultant Co,,Lid
g TR Ref. Std. 3 Soi Udomsuk 41, Sukhumyit Road, Bangehak,
H Tow ID No.: Ptwrakhanong, Bangkok 10260
g1 [ 1| RTD2n ; G ; 4 e
EE: 2 20RTD-22 b : fEpeiat (50'20’ p
Wiz ,-'M;L Li 3 20RTD-2/ iy drea0)
- P 5 T Test Pracedure : In- house mathod © CP-CHE
= ORTD-214 3 : ;
i 5 J0RTD25 by with Azide Method
[ 20RTD-26 | Tested by : walalak Sirlthean
7 20RTD-27
Probe Installation Detalls - Dimension of Chamber : 8 20RTD-278 &lﬂ :
A= D e i e 8 jref) 20RTD-2/8 T B )
b= 0 em W= LR m Approved Signatory
e= 10 em H= 12 m
Gapaclly = 0.8 mw { ) Pomnthippa Tameyakul

{ ) Unnopphol Harachal
(A Saithip Meangmai

Issue Date © 22 February 2024

wnmw @nmslimuny
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Fond indusmal Laboratony Serdice e CALIBRATION D08Y
CertNo.: 24TW39 Calibration Certificate
Page.: 2of 2
Condition of this of calibration
Certificate No.: 2402283-002-01
1. Reference Standard Instruments : Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD.
This is to the System of Unit through the reference standards Address: 3 SOI UDOMSUK 41, SUKHUMVIT ROAD,
Iaboratory of Industrial Calibration Canter, T gy Promation (Thadand-Japan). Bangchack, Prakhanang, Bangkok 10260
Instruments Serlal No. 1D No. Cartificate No. Due Date
1. Burette - 130BU10 23061172 22 Mar 2025 L ts
2. Balanca 142336821 110RCO01 23MM405 16 July 2024 :
Equipment: Electronic Balance
2. Standard Material -
Material Manufacturar Lot.No. Assay Manufacturer: METTLER TOLEDO
Sodium Thiosulfste pentahydrate  Morok 100.2%
Model: ASR2050U
Result : Dissolved Oxygen Meter Adjustmeant With Air 100 % Serial No.: 210685394
Dissolved Oxygen Probe No.: 228100125
ID No.: UAE.WAD.010/ 2565
Titration Method DO Mater
Standal i
(Azide Madification Method) Reading I Dviatin Order No.: Ty
m
(mgiL) {mgL) (mgiL} Operation No.: 2402283-002
8.20 818 0.0055 :
Date of Receipt: 2 April 2024

Date of Calibration: 2 april 2024

This report was certified anly for the instrument we tested.It is allowable to use for study
Intend to use for advertising and referral purpose is peohibited, This report may not be reproduced Calibrated by wr. A by ﬁi{

ather in full without written approval of the laboratony Sehenkist o { Mr.Pheraphat Tuanjit |
Manager, Division of Calibration Lsboratory
-olo- Date of Issue: 9 April 2024 for the Technical Team
The i for a B y of 95%

This Certfficate i msued in eccardance with the conditions of accreditation granted by the Thal Labaratory Arcreditation Schame
which has assessed the measurement capablity of the labaratory ard & tracesbsiily to recognized nationz| standards and to the
units of measurement resiized st the cormspending national stardards laboratory, This certificate may not be reproduced other
han in full except with the prior writtan approval of the National Faod Institute.

FL5-009 Revigon: 01 Datel 20-04-65

i,
R
&

aBIFrEsUEILNS0SEesULE v 1s AFEACss LB RO B Rar UL TS

i

ALEUSM St IMSana NsSUETS ALEUSMEA a0 R MS3Ea MNSSUS TS ﬁ\\\)}
= Horfy i
Founclanan fer noustnal Cevelopmers National Food nsaune ATy Forckahon for ndussal Development Nanoral Food instue frki e Tsiin
Food relsia Laborrory Sere Caner : TION G081 Food rcbsmial Laboranory Servee Corter CALIZRATION 0081
Calibration Report Calibration Report
Certificate No.: 2402283-002-01 Certificate No.: 2402283-002-01
Equipment: Encronc Balmce Manufacturer:  METTLER TOLEDO Equipment: Electrankc Baance Monaifactures:  METTLER TOIEDO
Modal: XSRI0S0U Resotutions  0.00001 g/ L0001 g Moded:  XERIVIOU Resolution:  (0.00001 /00001 g
Sarial No.: CHDES5T4 T0 Mot LAE WAC DLOGISES Serlal Mo.: C210GHSI 1D Mo.i LA WAD D10/2585
Capacity: 220 ¢ Capadty: 710 g
Date of Calibration: 2 apl 2004 Page 2of 4 Date of Calibration: 2 son 2074 Page 3af 4
Condition:  ambient M5+ 05T Remhe ety 475 : 15 % Calibration Results:  (Continued)
Place of Calibration: Laboratney, UNTTED ANALYST AND ENGINEERING CONSULTANT £O., LTD. ) i x 0-B0g
Condition of Equipment: Good Condiion
nt ¢ . Calibration Adjustment: [nitemal Calibration
1. Catration Method! T Methiod WMAGDL  Tn-Housn Meihod asod on LIKAS: Lab 14 ; 2019 3. Departure from Nominal Value: (Range: 0 - 80 g ; Resalution: 0.00001 5 }
2. Reference Standerds:
Reference Standard ~ Model Serlal No. Calibrated By~ Cerificate No. Due Date Hommal Value Standerd Ve hwirage Besdig Correction Uresstarty Convraga Facter
: e z - . .
Sterdaed Weght Ciss £2 e b B0y BS05567572 i} TS M2IEIS 8 bt 2024 L g3 [ 2.3 {8 4 L g L= g «
Madel Sarial No, Calibrated By  Certificate No, hue Date
Instryment o Usinad 1.000000 0.00000 000000 0.000086 100
Therms-Hyggr Mitor BOB-HL MFLETH 015/23 Qualky Rebom QR24-0043 0 Febraary 2025
e i 0008 100103 000301 D000 00000088 100
4, This cetificate was corsed oy for the instrument we cabbrated, 0,005 1005063 Q00500 SLE0000. oo 2L
5. Thig resul of casbration wirs found acourite 3s shown on date and place of colibrtion only. 0031 0.010063 001060 000000 00000085 100
Calibration Resuits: 085 0042556 0.05000 000000 00000096 200
1. Repeatabiity of Reading: 0.1 0.100011 1.19000 200001 no0naiL 200
s G.S00056 050001 0.00001 000014 200
Mormnsl Wahe | g ) St Déviation of oading tgl
w i 1 1000063 10002 100002 000016 200
a0 00000052 3 2000003 200001 0.00001 CLOOKIT 200
i 00048 5 S.000017 5.00002 000000 000000 100
200 Do0At 10 10 000005 10 D00 000001 D00 200
LTS Cantar. BTyt 0 0000031 20.00000 000603 DLO0N37 200
A mass of 10 il mareed & 0 b n
T K T T 30 30 000D 30.00061 000003 000055 200
Thes helnce reating ol ed i givee n me table R
] 50000028 50 002 000001 0000055 i)
11} B0 0000EE B0.00002 0.00005 000011 200

[ {Mesemum Dxfference)

[

3 ] gl L g
| 100.0000 | 1000001 359959 | £3.5900 100 0001 1000000 00001 ﬁ/ ﬁ/

F-C5-012 Reveian: O) Daste: 20-04-65

F-C5-052 Reysion; 01 Date: 20-04-65
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Founcahan for incusma Bevelopmen Nationa Food newmie oo T | e NEC.T12.T18 17025
Food noletal Laboratory Serice Cemer B S CALIBRATICN 001

Calibration Report Calibration Certificate

Certificate No.: 2402283-002-01

Equipment: Elecarenic Bitaree Manufactures:  METTLER TOIED0 Certificate No.: Z000 5L L
Model:  XSRI050U Resalution: 000601 g/ 06001 Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
Serinl Ne.: 210605154 10 Mo.: LAE WAD 0101565 Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Capadity: 120 g Bangchack, Prakhanong, Bangkok 10260
Date of Calibration: 2 spni 2024 Page 4af 4
Calibration Results:  [Continued) Pa——
Calibration Range: 81-2008
Calibration Adjustment: [nterna! Calibeation Equip! t: CHAMBER (Mot Air Oven)
3, Departure from Nominal Value: (Range; 81 - 200 g ; Resolution: 0000 g }
Manufacturer: MEMMERT
Mol Vb Sanare] Vel hvrage fiing Corection Uneertainty Covaraga Factor
1o} {93 o [ 1: g4 I} Model: UFSS
@ 5000010 500001 00000 0.00015 200
100 10000006 1000001 G000 0.00015 200 Serial No.: B216.1666
1o 11000007 10,0001 [200) 0.0003E 100
20 12000009 1200000 oo D007 100 1D No.: VAE.WAD.027/2559
130 13000010 1300000 o001 000019 100
140 1000k 190 0000 -3 oo 100 Order No.: 2500116
150 150.00008 150 0001 00000 000000 100
Operation No.: 2500116-001
160 16000010 10,0001 00000 000033 100
1 A7 g2 1700001 o000 L0002 "
: 20 Date of Receipt: & October 2024
200 200 000t 200 0002 00000 00003 100
Date of Calibration: & October 2024
Calibrated by Mr.Yothi Approved by /ﬁ
Sciantist { Mr.Pheraphat Tusnjit )
Manager, Division of Callbration Laboratary
Date of Tssua: 15 October 2024 far the Technical Team
The are for & of 95 %,
The it ki of i ™ e b - " s This Centficats 15 issuad N aocordanca with the condtions of acoeditation granted by the Thai Laboratory Accrediiabion schems

whith has assessed the measuremant capabiity of the laboratory and its traceabslty to recogrized naticna standards and 1o the units
ot e af measurament realized at the camesponcing rational standards lebaratory, TH cenificate may not be reproduced ather than i full
encapt wih the prior written sparoval of the Hationsl Foad Istitue.

PRSSESSE +'F .

FACS 07 Apvision; 07 Date: 20-04-65 5009 Rervsion: OF Diste- 20-04-68

. ..w'\“‘"\j;—;,,%
£ _‘: FEEANSSATLU AT ST aan WL £ =3
‘1,‘:'4?;—\-\\.‘“ = ALl ﬁaoun;‘un-?e(:-\e < ) ’J"/’f—’./,;/,;;?,\\;‘\s:
U e e Ei | "
Calibration Report Calibration Report
Cartificate No.: 2500116-001-0 Certificate No.: 2500116-001-01
Equipment: CHAMBER (Mot Air Oven) Equipment: CHAMBER (Hot Air Oyen)
Maodel: UFsS Seral Mo B216.1666 Model: UFss Serial Mo.!  B216.1666
Resoluticn: 0.1 T TDMNe:  UREWADLO27/2559 Resohition: 0.1 T IDNeo  LAEWADLDZ#2559
Manufactures: MEMMERT Manufacturer! MEMMERT
Date of Calibration: & Dctober 2024 Page 2af3 Date of Calibration: 8 October 2024 Page Jod 1
Calibration point: 104.0,130.0 and 1800 °C
Location: Lisbaratory, UNITED ANALYST AND ENGINEERTNG CONSULTANT COLATD. result: = =y
Environment Condition: fmbient Temperature [ 303 £ 1 ) °C Callbration | Temperature | Relative | Lise Voltage o -
Relative Huridty [ 55 1 )% Condition ey Humigity [%) [vom) L]
Line Voitage (230 = 3 ) voh M 3 54 270 - =
Max 31.2 56 2320 | T e
Tabled : of "
Candition of this results of Calibration: Ciﬁ;:::ﬂﬂ Measured :‘mgﬂ:n};}*mm
1. This instrument was calibrated by msert 9 standard tharmeenetes ino its charber and calibration according to 6y 1 2 =3 ¥a a5 'Y 57 iE T + )
W-TE-014 Basod on TLAS G-20-1/02-08 {E): Guidelines for Calitration and Checks of Temperature Cantralled Enclosures. 104.0 103.69 | 10365 | 103.08 | 103.89 | 10440 | 10308 | 10370 | 109.10 | 104.15 0.53
- The temperatime scale ussd wis based on TT5 - 90, 1900 139,85 | 128,53 | 139.87 | 139.88 | 14067 | 140.00 | 13960 | 140.25 | 140,23 0.73
- All data shaw below were final values and the inibai data may be obined upon request, 180.0 179.67 | 179.22 | 179.71 | 178,76 | 18103 | 180.06 | 17941 | 180.87 | 180.39 g.90
2. Reference Standard Instrament - Table 2: of Ch ization Result
Model Serial No./ID No. No. | DueDate Through | UUC* Setting UUC™ Reading [°C) Stability Uniformity | Overall Variation
MIN MAX Avera *(°C i
Dq"::ﬂ* sensnr J::;TJ;‘ mamnu‘-‘::.nf';u;i-m TegHARGA Bine e MM I‘;ﬂ) 104.0 104.0 lm.l:= ﬂ.‘ls‘ ;2 ::;
3. This certificase Is traceable to Internationel Systen of Unds (ST Units) 140.0 140.0 140.0 140.0 0.13 0.71 1.2
4. This certificate was certifid only for the instrument wa calibrated. 18,0 160.0 180.0 140.0 .13 1.2 [E]

5. This result of calibratian was laund accurate &5 shown on date and place of alibration andy,

6. Candition af Caliarated hem Goad Hote  The quated uncertainty include * Stability * and " Loading effect {20% of Temp Uniformity] *

Uuc* = Unit Under Calbration

gl Erability = One-hall of the greatest manimum difference of measured temperatures 8t any one sensars,
Time of Record 1 Hour 2 M AL 104.0,140.0 and 160.0. °C for &t least haf an hour aftor reaching steady state:
Fresh air Dampar Ogen Pasition Unifarmity = The mammum difference of messured temperatures st any sansors and the measured
Close Fan [s] temperature at the reference location which are observed at the same tme.
Not Avaiable (verall Varation = The diference af the maximum and minimum measured temperatures threugeut cbasrvation time.
7, Rigsult of Calibration | [%] wabowadusment [ | aferadjustment

The repart unceranty of measurement was based on standard uncertainty multiplied by coverage factar k= 2, providing a
&’ lewel of eeafidence of aporoximately 95 %, é

R R—

PL5-017 Rsisaon! 01 Dt 20-D4-65 FL5-012 Rensor 01 Date: 20-04-65




CORPORATE SERVICES 3: EDUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANARARN ROAD 501 18, SUANLUANG, SLANLLIANG BANGKOK 10250 i
TELO-2717-3000-29 FAX.0-2719-9484 CALIRRATION Se08

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ih

Certificate of Calibration  ©e[ie: 2

Page.: 1of 3
Equipment : Elecironic Balanca
Manufaciurer : Mettler Tolads
Model : X5R204
Sarial No. © C11TE35043
ID No. : UAE.WAS.012/2564
Submitted by : United Analyst and Engineering Consutant Co. Lid,

3 Sl Udomsuk 41, Sukhwemivit Road,
Bangohak, Phrakhanong.

Bangkok 10280
Location : Balance Room [108)
Recaived order : 11 May 2024
Calibration Date : 1 May 2024
Ambient Temparatura ; 15Cro40’c
Relative Humidity : 30 % 10 90 %
Calibrated by ; Khit Ruttanaprapachai
N ld—.
Approved by | K Y L
Approved Signatory
[} Panpan Faigim
[ ) Suwit imjal
[+ } Kunchit Promprat
Issue Date : 15 May 2024
The are for & confld: pi y of 95%

This cerlificite may not be reproduced cther then in ful, except with the prior written
Anproval of tha head of Corparats Serioss 3 - Equinmant Cakbration snd Testing Senicss

lﬂﬂﬂ"l‘i‘lljﬁ’nmﬂ

Equipment : Elactronic Balance
Condition As-Recsived :  Used ftem
Referance : 2405-01660C-2
Result of calibration

2, Effect of off center loading

A mass of 100 g was placed o various position on the pan.
The weighing machine reading error oblained is ghven In the table

Maximum difference between
Position 1 Position 2 Posltion 3 Position 4 Poslition 5 off-center and central loading
(g} (9} (9) (g} (a) ta)
*0.0002 =0.0001 0.0000 +0.0002 0.0000 0.0003
3. Departure from nominal value
Balance Measurement Coverage
Appliad Waeight Reading Correction Uncertainty Factor
la) (g} tal (xmg} (k)
Unload 0.0000 0.0000 015 213
1 1.0000 10,0000 015 213
5 £.0000 0.0000 018 213
10 10.0000 0.0000 015 21
20 20.0000 00000 019 203
50 50.0001 -0.0001 o1 206
B0 60,0001 -0.0001 018 204
BO B0.0001 -0.0001 027 2
100 100.0002 -0.0002 a7 203
120 120.0001 -0.0001 0.20 2
200 200.0001 -0.0001 o 2

The reported uncertainty of measuremant was based on 8 standard uncertsinty multiplied by a coveraga
Factor k | providing a level of confidence of approximately 85 %.

-olo-

tenanslumuny

Equipment : Blectronic Balance Cort.No.: 24MM293
Conditien As-Recelved :  Used ltem Page: 2ol 3
Reference : 2405-01880C-2
Procedure used

[t ion were using in-house CP-DBOY based on UKAS LAB 14

asccording to direct messuremsant method sgainst standand weight.
Condition of this result of calibration

1. Referance standard instrumants:-

Instruments Modeal Serial No. 1D Ne, Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 7ORCOG7 MM00153-24 25 jan 2026

2. This certificate is valid only fo the ifem calibrated on date and place of calibration

3, This result of calibration was made on requested at ihe point specified by customer

4. This certificate ia not cerified for any commercis! transaction.

&, This certification is fraceable to the Intemational System of Lini

Result of calibration | | Without Adjustment  ( * ) After Adjustment by Internal Calibration

Range capacity : 0 g to 220 g Resolution 00001 l
Before Adjustment :
Balance Measuremeant Coverage
Applied Weight Reading Comrection Uncertainty Factor
la) (g} la) (£ma) (k)
100 100.0000 0.0000 ozr 2,03
200 200.0001 -0.0001 031 2
After Adjustmant ;
1. Determination of the standard deviation of weighing machine (A=10]
Applied Weight Standard Deviation
(g} of Reading (g )
100 000007
200 ©.00007

wonanslirun

Agilent
CrossLab
From insight 3 Qurome
Agilent CrossLab Start Up Services
Agilent Intuvo 9000 Gas Chromatograph

Preventive Maintenance Checklist

Agilent Preventive Maintenance provides factory recommended service for your analytical instruments to assure

reliable oparation and the eccuracy of your results.

i i i Agitent parts and supplies, Agllent
Delivered by highly trained and certified service enginesrs using genuing .
Preventive Malntenance provides everything you need to reduce unplannid do_wntlma aﬂd_keep your systems i
operating at their peak. This checklist will be completed &t the end of the service and provided 1o you a5 a recos

of the preventive malntenance activities.

Agilent

enanslumunu



Agilent
Agilent Intuvo 9000 GC Preventive Maintenance Checklist Cms I'ab

Introduction

Custormer Information

‘Customers should provide all necessary operating supglies upon request of the enginesr,
= A customer representative should be avaiable to the eng while the

maintenance procedures.
*  Any parts, not Included in the Parts Lists section of this document, are not part of the
dp

reventive serdce, nor are thay inchuded in the price of this senvice,

ifa system requires the use of exira or special procedures and/or pants for the maintenance
sarvice, then these must be ordered separately and charged as & repalr, which may incur
additional costs,

Important Customer Web Links

« Formare ion ahout Agilent Technologies services, plesse visit our website
following URL: http://www.agilent.com/en-us/ A i using the

= The M1Imt Community is an excallent place to get answers, collaborate with others about
wglmanm and Agilent products, and find in-depth documents and videos relevant 1o Agilant
Visit hitps: agilent com/welcome.

*  Toasccess Agilent University, visit hitp://www agilent. com/crosslab/university/ to leamn abeut

training options, which Include online, classroom and onaite delivery, A training specialist can work

directly with you to help determine your best options.

quick lists of consumables for new instruments, and other valuable information. Check out the
Resource Page hare: hittps./ fwww.agilent. Il

= Need technical suppors, FAQs, supplies? = visit our Support Home page
g/ fwww agilent.comdssarch/suppan.

= Videos about specific for your i can be found by the

Agilant YouTube channel &t hitps )’a’\;ww.)'Dmuhe.com..’uger.fagllem.

Revislon: 203, Issued: February 27, 2023
Agile Docurnent Number; DO0T3614
DE number. 44166.7597222222

© Agilent Technalogies, Inc. 2023 ree — ot " iy et
wnanslunuAy
Agient
Agitent Intuva 2000 GC Preventive Maintenance Checklist CFDSSLab

o gt 1 s

System Information

Q  Chack this box If an instrument configuration report is attached instead of completing the table
babow,

Instrument System Name and 1D ¢ N1Z100005
! Lmnl System Site and 3} PE
I S List the ril::ll Numbers of each
1 &350k ﬁ'\l"‘r 100005
. I
3
4.
5
a.
7
g
e
10.
Preparation

¥ Discuss any specific issues with the customer bafare starting.

T Review the instrument logbook for recorded proglems and comments:

g Save instrument coatrol gettings before starting the procedure.

L Parform a general inspection of the system for cleanliness

" Check for proper installation of parts, assemblies, senaors etc.

D/ Check systemn for required installation of compenents, settings as defined by current Service Notes.
O Check for required firmware updates and verify with customers if they would like them installed.

@ Before starting the following procedures, record the Detector Signal Output(s) in the results takle. if
the GC is turned OFF or in a Service mode, comparing the detector outputs before and after the
service ks not possibla.

Revision: 2.03, Issued: Febeuary 27, 2023

Agite Document Murmber: 0013614

DE number, 44166.7597222222 Pege __ of
@ Agilem Technalogies, Inc. 2023

wnaslueugu

ces/servicerepair

A uszful Agllent Resource Center web page Iz avallable, which includes shert videos on maintenance,

CrdssLab

Agilent Intuve 9000 GE Preventive Maintenance Checkiist - .

Service Engineer's Responsibilities

+  Contact the customer and ensure that all necessary supplies are available before the prevertive
meintenance visit.

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

+  Complete empty fiskds with the relevant informaticn,

. the redevant inthe checklist using either a X" or tick mark ">,

. [:‘hec;‘s.cﬂunnm PP kb indicate serv ka not defivered, as appeop

« Complete the Preventive Maintenance seevice 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 selacted page

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

«  Ask the customer to sign the Service Complation section including the customer’s and your

signatire.

Additional Instruction Notes

»  Check for any active service notes for this unit, If there are any applicable "Safety” or_'Mndlﬁcaﬁon
Recommended” Service notes, plan to implement the changes on this unit befare doing any
gualification service.

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

Revision: 2.03, issued: February 27, 2023

#gile Document Mumber: DO013614

D number: 44156.7597222222 Page __ of
@ Agilent Technologies, Inc. 2023

wenanslapauny

CrossLab

Agllant Intuva 000 GC Prevantive Maintenance Checkiist i

Preventive Maintenance Procedure

Clean and inspect GC

& Unplug power cord from the power source.

& Open GC covers and yacuum/remove any dust/debris. Pay particular attention to cooling fans.
[ Inspect Internal connectars for proper contact and placement.

@ Reconnect Power ta the GC. Power the GC on and verify the power on seif-test passed,

@ Verify operation of all Instrument fans.

Inlet and detector consumable replacement

@ For the inlet installed, perform infet mainienance using the built4n procedures accessed from Agllent
9000 touch screen display or web Interface.

@ Replace column Comgression Bolts.

@ Replace the split vent trap for the Spliv/Spiitiess Capillary (S5L) or Multi-Mede Inket (MMI) using the
bullt-in procedure accessed from Agilent 3000 tauch screen display or web interface.

[3' | the GC includes a Flame lonlzation Detector (FID), replace the jet. If the ignitor shows any buildup of
sample or corresion, repiace the ignitor. Examine the FID collector and castle assemblies for
contamination - clean as necessary. Use the buili-in procedures accessed from Aglient 9000 tauch
sereen display or web interface.

@’ Replace the Guard Chip or Jumper Chip for the Split/Splitiess Capillary (S5L) or Multi-Mode Iniet
(MMI) using the built-n procadure accessed from Agilent 2000 touch screen display or web interface.

Inlet and Detector Tests

Zero all pressure SENSOTE,

Perform the inlet pressure leak test.

Perform the inlet restriction test.

Pperform the FID jet restriction test if FID installed,
Perform the FID leakage test if FID nstalled.
Record if test passed or failed in the results table.

EEGAW A

Ruvigion: 2.03, Issued: February 27, 2023
Agile Document Number. DO013614
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Agilent Intuvo 9000 GE Preventive Maintenance Chacklist

CréssLab

ALS Maintenance

C¥ Check all cabling and configuration settings between GC, tray, and njectors.
& Vacuum or remove eny dust, especially around fans.

' Check cpeeation of =l fans,

@ Check syringe for smooth plunger aperation,

B Check for smocth operation of the needle support rod — clean if necessary
B Chack for correct operation of syringe volume stops

Restore Instrument

B Restore the normal

ing itions using the Keyboard or Data System.
Check and record the post PM detector signal output values. Results shauld ba similar or lower then
the detector cutputs recorded prior to PM.

o e e

Signature Page
Service Review

@ ttach available reports/printouts of all tests 1o this documentation.

Record the Preventive Maintenance service activity in the customer's records/logbook,
Upe i counters as appropri
Affix the PM sticker to the system of instrument logbook based o the customer's request.

Complete the Service Engineer Comments saction if there are additional comments,
Reviiew with the customet this service, parts replaced, and test results obtained.

If the instrurnent firmware was updated, record the details of the change in the Service Engineer's
Comments box or If necessary, in the customer's 1D records,

Supply the customer with a copy of the Smart Alerts flyer,
Describe Smart Alerts to the customer.

Install Smart Alerts if requested.

DOoQ0 E4OHBEDB

PM Test Results Table
Perform & chemical checkout. If this is a routine PM, inject the custormer's s ina the ALS if Detector ‘Outputs ; % o7 |
applicable. This will act as a final checkout of bath thei.:i.s and the GC. Eple Leing e LS Sk BATSREM Service ésl::‘l;:l
il ; Detector cutput [D1] a5 /7
If the PM Service is performed prior 1o & qualification service, then use the qualification proced Detector output [07] |
guide for final Instrument set up and checkout. Aeee procecure s | N/A
[Tests Expected Result ' Actual Result or
NiR
Inlet Leak Test Pass ﬁ’.\ﬁﬁ
Inlet Restriction Test Pass %
FIT) Jef restriction test if FID installed Pass [
FID leakage test if FID installed Pass Thay
Revision: 2.03, issusd: February 27, 2023
Agile Docurrent Mumber DO013614
DE number: 44166, 7507222222 Page — of
. @ Agllent Technologies, inc. 2023
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Agilent Intuve 9000 GC Preventive Malntenane

Checklist

CrossLab

T i 1 e

Intuvo Parts List Table

provides “""‘“::“a g
{om and ccuracy of your resuits. jve Maintenam provi

assure reliable sing senulnu:ﬁsﬂzntpam and supplies, Agilent Preventive

service engineers W

at their pealt
systers operating
downtime and keep FOuT
Note: The fallowing kits are recommended for caplllary and MuftiMaode inlets. If this s & general PM and everything you need 10 reduce unplenned

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

! isit our web site using the followind
Agilent Technolagies el sl
o “W
Part Description’ Part Number Prodocumodels | Quantiy e
FID Jet 0.1 Tinch 1D 5200-0176 5'3“;!56%"._;% Consumel Customer Illfol’llmﬁon ing supplies upon Tequest e i
Tniet PM it 51886437 GI950A +  Customers should provide all figegmory: mml:m::m engineer while performing the BreveRin
FID Ignitar Glow Flug 19231-60660 G3950A A customer Tepresentative should be availab e
Bus Bolt with Washer BasH1 60760 G3050A *  aintenance procedures: . <ection of this document, axe Tt part of the recomme
Guard Chip for 55 inlet GAGET-B0565 GI050A arts, not included in the Parts Lists included in the price of this service.
Guard Chip for WL GASE7 60665 G950 * mpwmp {ive Maintenance service, nor 878 e procedutes and/or parts for the mmﬁmﬂom
Jumper Chip for S8 inlet Ga5E750573 GA950A It a system requires the use of additionsl 0T spﬁ::; Frarged ns & repair, which may et
Jumper Chip for M1 | G4567-60675 G3950A 2 s;vite then these must be ordered sepnralely
Column Compression Bolts G581 60260 G3950R, costs.
Spplit Vent Trap Fitter (2ok) 5188-6497 GAE0A

Service Engineer’s Responsibﬂines Jp—
| | {he system
Service Engineer Comments o Only complete/printout Pages a-meme_mfmmn_ serviced
Complete empy fields with the relevant ind . e
. mpbete:m relevant checkboxes in the checldist using a O et a2 e
. cumlew Wot Applicable heck boxes to indicate services T
. grrr“;leﬂ the PM service in the order of the mhs::;,,mm,
) vice eview Sectio UV!Ml Wiﬁh <3
gt R . A erprlnrmnl’llwdemrrﬁm which parts are inetalled in

!f there are any specific points you wish 1o note as part of performing the service or other ems of
interest for the customer, please write include them in this box.

%
¢
g
g
g
£
3
g

inal

off of the contents of the origin

standard PM Kit contents Bre based e loop, different
Standard PM Kit. mﬁ?ﬁmﬂmd Lwepsment for the sample probe and samp:
shipment. Different ! e
sample loop sizes, alrfué._ﬁe‘_mt “are required, reference the Agilent supplies catalog for part
the PM procedure. K di ports
numbers.

Service Completion

Service request number 6(}(‘ 6 7T 535’?

Total number of pages in this d

[Date service d

| May 2024
Agilent sl

Customar signature

Rewision: 2.03, tssued: February 27, 2023 qsiom: B
Agite Document Number: D0013614 Tosued: 10-Fob-20 T et
DE number 44166, 7597223222 Page __ of
& Agilent Technologies, Inc. 2023
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Agilent Technologies

TGITA Headspace Sampler |
Preventive Mal Checkli d

System Information

Guidance

O Check this box if an instrument ¢

report is attached instead of completing the table,

Instrument system name and 1D

C N5

Instrument system site and location URE

L GASSE —sdooe ! Mook
2 2
a. 3
4 i+
B. B,
% .
% 7.
B A
5. 0
10, 10
Preparation

G Dhiscuss any specific issues with the customer prior to starting.

A Review the instrument loghook.

@ Save instrument control settings before starting the procedure.

0¥ Perform general inspection of system for cleanliness

@ Check for proper installation of safety-related parts, assemblies , sensors ete

O Check for required firmware updates and verify with customers if they would like it installed,

[ lzsued: 10-Feb-2017, Revision: &

Checkli Frh 3

i
7697A Headspace Sampler | “ Agilont Tachnologies
ki

g
Copyright & 2016 i
ok tieridlemnL—

sample probe, sample loop and transfer line,
Q¥ Use the Leak Test under the Service Mode ey on the instrument keypad to run the instrument

restriction and leak test. Verify that is passes (make a note below in the tests results table), If it fails,
consult the customer for repair options,

Tray Components

O Section NOT applicable.
& Check for any debris in the sample trays and clean if necessary.

3" Checle that the tray gantry rod is clean, If it is dirty or dusty, wipe it clean with & dry eloth. Do not
apply any kind of lubrication,

d' Check that the sensors are not dusty. If they are, use air duster to remove the dust,

p‘ Check the tray belts for any wear, If they are worn, consult with the customer to determine if they
should be replaced,

@' Verify that the three LED's for the tray racks light up when the trays are installed.
@' Run the tray calibration.

@ Reset the counter (pressing the OFF key) of the tray calibration.

Restore Instrument

&’ Reconnect the headspace transfer line if it has not been already reconnected.
,'2[‘ Return instrument to initial conditions,

& Perform system checkout procedure or test.

Guidance
If the PM service is d prior to a ion service, then use the qualification procedure as a
#uide for final instrument set up and checkout.

Inspect and Clean Sampler
TROVE access to the oven.

If a tray is part of the system, £e] meu-ayandpmunnu‘csboalluwm;ms fmﬂrmw

g‘ i mhpartofmawmm,chedxu\atmeshumrmsoru not dusty. 3
a

remove the dust.
@ Check for any debris in the carousel and clean if necessary. ) i
@ 1fatray is part of the system, reinstall the tray and preumatics wnil

the fr tpaneloimejnsuumem ) T
g ‘ée’“ﬂ"m;e eawumsel belt for wear, If it is worn, consult with the customer ta determine
laced. .
i ::a a dry, clean cloth to wipe the lifter rod(s) clean. Do not apply any lubrican
¥ Vacoum the inside of the unit.
lﬂ\tﬁunlpmlnfmemmmmt. —
g ?JeiL::L;e Manual Operations funetion under the Service Mode Key on the nstroment keyp:
L]

confirm that the following components work:

o Tray Lifter - if present

o Sample Li

@ Carousel Motor

O Shutter Motor - \f present

Pneumatic Components

Remaove sample probe and the sample loop. ) e
: Fepl 22 8ix wn.r;she yotor, Do not begin until the valve is cool eneugh to handle. For complt
place r
instructions, refer to your service procedures. — .
@ Unscrew the valve assembly. Do move the preset socket M“smwm et
@ Carefully loosen and remeve the rotor from the valve assembly raor
: "
:lh;n and inspect the valve body. Note any seratches. Recommend repairs in the engineer notes.
@ Install the new rator in the valve assembly with m::::: ::?::T: nspieslilin
into the valve o
@ Screw in the valve assembly body point
the rotor.
@ To seat the valve, cycle it 10 times. ) T —_—
@ With the valve in the full clockwise or counterclockowise position, tigh
@ Cycle the valve 3 times.
@ Install the new sample ioop and the new sample probe.

° Repec.ld ::wmﬁdgmﬁmﬂ after the PM, remove the fused silica transfer line and do
5 3

dure.
not reinstall it until the mnﬁrnnsmnmmtismmr&emprwe
nstall the fused silica transfer fine. —_—
g Eﬂ Sc.r\l'ic:kemmers under the Service Mode Key to reset the conntir (press the OFF key)
56

fon 6 Copyright © 2018
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7697A Headspace Sampler | i~ Agilent Tachnologies
i Mai Checklist - Enhanced |
Service Review

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

@ Record the PM service activity in the customer’s Instrument records/Inghook

@ Update/reset instrument maintenance counters as appropriate

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

¥ Complets the Service Review Comments section below if there are additional comments

& Review the service and any test results with the customer,

O If the Instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box below or if necessary, in the customer's 1Q records,

i e Sampler Test

Tray Callbration

Leeak Test

Pass ﬁ;ﬁ

Chemical Checkout, Test

H (] Table

THHTA Enhanced PM Kit @

GABEE-ETOIZ 76074 HS Sampler | 1
7697A HS Sampler | 1 (Optional, not |
Ferrube Flexi Inort 0.69mm Col 10/PENFE | GB188-27509 AND GI5204 included in PM
module leit)

0 Part numbers and descriptions for the kit contents,

Sample Probe G4558-60126 1
Sample Loop (1mL} 04666-30106 L
Six Port Valve Rotor 15635-4052 1
THETA Fused Silica and ProSteel Kit GI903-81001 L
Polyimide, Valcon Ferrule, § pack O100-2665 1
Mut and reducing union for 6 port valve transfer line 0100-2584 1
Thermal Gap Insulation Foam GA5I0-00610 1

Liner, direct, 2mm ID, deactivated Gi81-BE18 1

[ Iszued: 10-Feb-2017, Revision: §

e eieriZiiotstona—

[ Issued: 10-Feb-2017, Revision: &
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Agilent Technologies

Checklist - Enh d

THITA Headspace Sampler 1
Pr ive
)

Service Engineer Comments (optional)

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

Other Important Customer Web Links

chemylibrary

O How to get information on your product: Literature Library - http. s/ www aglent. o
O Need to know maore? - www, [l i
O Need technical support, FAQs? - w
O Need liea? - www agilent.oomy chem/supplies

Service Completion

[ 57 ¢

Service request number Date service completed

Agilent signature Customer signature

Document part number: G4556-00023

Issued: 10-Feb-2017, Revision: & Copyright & 2016 Agilent
Page & of & N A Uﬁ
Agilent
Ao g v ki CrossLab
From insight w0 Deicome
Introduction

This covers the following

80 5373 Sares MSD
0 5975 Sevies M5S0
=a) 5077 Serles MSD
10 7000 Series MS/MS
0 7010 Series MS/MS
qror 7200 Sevies QTOF
avor 7250 Beries OTOF

Customer Information
* Customers should provide all necessary operating supplies upon request of the engineer.

+ Acustomer representative should be available to the enginesr while performing the preventive
maintenance procedures. Customers are responsible for regular maintenance and are
encouraged to observe the service representative,

«  Any parts not included in the Parts Lists section of this document are not part of the
fed ¢ A service ror are they included in the price of this

Senice,

» If a2 system requires the use of extra or spegial procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs,

Customer Responsibilities

Customers should ensure that all necessary operating supplies, consumables, and usage-
dependent items such as gases, vials, syringes, calibrant solution and solvents required for
successful preventive maintenance are available. A customer representative should be availahie
while the preventive maintenance Is being performed.

Revision: 408, kssued: by 2073
DE Numiber DE3AB2E731 Page __of
® Agilenit Technologies, inc. 2023

Agilent
CrossLab
From Irsight o Cuncoms.

Agilent Preventive Maintenance Services

Agilent GCMS
Preventive Maintenance

Agilent Preventive Maintenance provides factory recommended service for your analytical
instruments to assure reliable operstion and the acou racy of your results

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides what you need to reduce unplanned downtime
and keep your systems operating at their pesk performance.

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

Agilent

enesluAuRN

Agilent
Agilent GCMS Preventive Malntenance Checidim CI'USSLab

From lesight n Cuscoma
Important notice for customers

The should plete the following before the Support Provider arives on site:

lu/ Perfarm an autetune and retain the printad tune report just price 4o the start of the PM to verify
performance of the equipment.
Note: it is recommended to have the run the and tune evaluation prior to
the PM and then start the vent cycle so that the instrument will be ready for the service
representative,

Important Customer Web Links

* Toaccess Agilent training and education, visit Dttt fww agilent comychemitraining 1o learn
about training options, which include onling, ciassroam and cnsite dedivery. & training
specizlist can waork directly with you to help determine your best options.

* Toaccess the Agilent Resource Center web page, visit hitps://www.2ailent cam/en:
us/agiientresources, The following information topics are available:

+  Sample Prep and Containment

* Chemical Standards

Analysis

Service and Support
+  Application Workflows
= The Agilent Community is an excellent placs 1o get answers, collaborate with others about
applications and Agilent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit https://community sgilent. com/iwelcome

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

*  Need to place a service call? Flexile Repair Options | Agilent

Service Engineer's Responsibilities

» Contact the customer and ensure that all necessary supplies are avallabls before the
preventive mamtenance visit.

= Only select those pages that relate to the system ar module being serviced

»  Complete empty figlds with the relevant information.

Anvigion: A0S, lssuad; July 2023
DE Mumiber DE4RS2ATIT Page.__of
€ Agitern Technelogies, fre: 2023
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Agilent
Agilant GOMS Preventive Maintenance Checklist CrOSSLab
From Snsight a0 Detsame.
= Complete the relevant checkboxes in the checklist using either a "X or tick mark v,

+  Check "Service not applicable” chack bowes to Indicate services/tasks not deliversd, as
appropriate.

= Comgete the Preventive Malntenance services in order by sections: Review, System Checks,
Pump maintenance, Cleaning System and Filters, then System Post Check.

o Thetasks in 2ach section may be completad in the most logical order relevarit to
the system. Complete the Service Review section together with the custorner,

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

+ Add refevant page numbers o salected pages and complete the total number of pages field in
the Service Verification section

= Compiete Signature Page and attach Signature Page to Service Order,

Additional Instruction Notes

+ Praventive malntenance is a factory recommended procedure designed to reduce the
likelibcod of electromechanical failures. Failure to perform preventive maintenance may
reduce the long-term refiabllity of certain instruments and systems. Two preventative
maintenances (PMs) per year are recommended, the Major PM Service will be performed
annually with an Interim PM performed 6 months after the Major PM.

Definition of the Task/Recommended items within the document

& g : i 2} : B
o Yes selected means that the task was done or the
part was required |
v Mo selected means that the task was not done or
1he part was not required,
7 Interim selected means that this task s
recommended 1o be done at &-manth intervals

Major selected means that this task s

v recommended to be done yeariy; If the customer
would ¥ke a service to be done at the &-manth
Interval then the service could be purchased

As needed selected means that the task was
v dong, ar the part was used as needed. For

example, there could be two types of filters that

could be used, and this was the one selected.

Revision: A5, Issued: July 2003
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Agilart G Preventive Maintenance Checkliat CrOSSLab

Fram insighi oo lstzooes:

Preventive Maintenance Procedures
[ Service Not Applicable

Interim / Major Preventive Maintenance - GCMS

| Descrigtion

® @ |Perfom geersl mepeciion of Sysiem for cearingss
Ao B = Fsmss arTy probleme the custamer 5 hawing wih fhe Inairament
a0 B ® | Riwiew customar manterance records and exclude maintenance on recantly serviced ltama
[aJ] "

5] Review the most recent sutetine report. Thes will give a startng paint for avaluating speciral |
|Desks. baseling noiss, pesk shaps, ma i and resciution

Interim / Major Preventive Maintenance — System Checks

[ Service Not Applicable

System Checks
Ves/No intermMaior |Description
[BF T & @ |verly that calibrtion peska wiere saan price 16 stariing e B
FO ® ®© [ventthe nstrument — 1]
B 8 @ |inapect vacuum hoses, pump, avhalst (bing, and powsr ords Tor ERoassivE welr.
00 & © [Visually nspect callbrent kvels - PRTEA PFOTD ( apal), 1AM (F Bppt). Refil i svailabie
BB @ @ |Look for any chious extemal damage & problama
a0 B & (Chean ar intake(s). Cosmatic covers) may nped 10 be ramaved,
T O B @ |venlysystemir g P Yes ' WoO
ll:‘l A B @& Fot Hydrcinert systerms, verify customer is nunning hydrogen Yes O No O [

Interim / Major Preventive Maintenance - Wet Mechanical vacuum pumps

[0 Service Not Applicable
fesio O O Wet Mechanical vacuum pumps
Yes/Na interim/Major Eu::ipllun

[=] = Check for evidence of oll leskage. Check purrg gasket for leakage.

o
o

B GE/MS S0 with diffusion pump; dran end replace diffusion pump ol
|
B [Drein and replace mechanical purmg ol

B O 8

= i
@0 @ ® lf?.‘eplamﬂilMlstF:f:erifaDDllcable.

FReevtsion: &.05. issoed July 025

L i Pogs ol oridk :‘lﬂl Mﬁ“t

Agllent GCMS Preventive Maintenance Checkést Cl%lénél_ab

Fram syt 1oy Dupeoma

Instrument Maintenance

Select the appropriate service to be performed.

O Interim Preventive Maintenance (when available, is typically 6 months or at the request of the
custarmer]

O Major Preventive Malntenance (Yearty)
O Enhanced Preventive Maintenance (when available, is provided *As needed")

System Information

m] CI-Iljck this box if an instrument configuratian report is attached instead of completing the
table.

] CNIEl o0oes
| uAE
— =}

List the Serial Numbers of sach Companent
Uiz 5030

Preparation

W Discuss any specific issues with the custamer before starting.

& Review the instrument logbook for recorded problems and comments,

[ Save instrument cortrol settings before starting the procedure.

£ Perform a general inspection of the system for cleanliness

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

£l Check system for required installation of companents and implementation of Service Notes

] Check firmware version(s). Updating to the most current WErSKns is strangly recommended.
Verify with the customer befare updating.

Favision: A0S, lssuad July 2025
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Agient GOMS Preventiva Mantenance Checklist CrGSSLab
Feem Ingight tn Outcame

3 AT S - 2o
Discuss with custemen the need for mare freguent il changes if
Dot use mist filters with Chemical knization

Perfomm ant-suckhacs valve tess, Power on until side plate s neld dosed, powar off ard

check that side phate hoids closed. Visually confirm that no o retums up wacuum hase

R,
Interim / Major Preventive Maintenance - Dry vacuum pump
- Diaphragm
2" Service Not Applicable
o ® Thack Tor madence of poor vacJLm — TUTba pawer demend, poor manifold vacuLem, efe.

o o -] Clear ar flow paths of dust,

OO0 w [ i [ 1he diaphragm pump.

Od @ Fefomm ant-suckiack vave Test. Power on untl side plate |6 held closed. power off and

eheck that side plate holds closed.

Interim / Major Preventive Maintenance — Dry Mechanical vacuum pumps
- Scroll

{3’ Senvice Not Applicable

Replace the 1ips seal an the IDF pump.

oo B B cns*furevidenceodpmrvawun—m:qhuacmwuuﬁmmmmd.pmr
rraanifiold vacuum, e,

8 = @ Replace the Exhaust Fiter if required.

| | Diiscuss wiih custormer e need for more feguent changes, if needed.
oo @ @ '|‘~'— that pure shoukd lied all the time.
BT @ @ [Peram aniauckback valve t2aL. Power on Unth 310e plate is hed closed, power off and

check that side plate holds closed.

FRendgrion: A5, lssusd: July 7023
OF Murmker DE4I526731 Pege_—of
@ Aglkent Technolegies, Inc 2023
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Agilent BOMS Prevenive Maintenance Checklist I'OSS Lab
From night i Dtzeme
Interim / Major Preventive Maintenance - Cleaning System and Filters

O Service Not Applicable

l[_lfﬂ L Rernawve dust from fans and ven covers.
d0 8 @ [Verify Tane are functional and that there is enaugh space round The
Instrurmant for praper cooling.
Source sleaning (el sources except Hydrolnert)
o o @ rD"Enaniah'zerand remave the source.
o o @ Cesassermble, Clean. fe-assemble source, (T200, also, remove and cean
entrance lens]
o oo@ Re-instat soures and ciose analyzar.
Hydrednert Source
Source NOT to be &b o clean irod at FM. 1T &
o® o 0 decreasa in parfi E d, o th that
filarnants, Immm{repellerannm:uscwq e«traﬂorlqna ard repeller lans
ray need b be replaced o restone parformance. Hytroinert source should
rit b run with heliurn sarrier
Filters
o
) o @ Riplace FibASH-2 Helium gas fiter (collision cel ges) — 4 applicabie
oF o @ Regiace AMSN-2 Nitrogan gas fiter (oollsion cell gas) - if appiicatle,
oO&F O ® Fieplace AMEHY-Z Hydrogan gas fiter [Hydroiner] and Jetiean) - 17
A [CPI7973 - Bas Clean GE/MS Fiter {for He, N2 or M2 carrer) ~ if required
=]
A 0 w7 5190-9077 ~ Methare Gas Filter (C1 syatems) - If appicabls

Guiiiance: Gas fill bech andy If required (1& Ind show calor change, or If Big Universal
are approaching saturation based on &nelmnueda—numhernfgesqlmom chanpged for that trap) s

Raniclon: 805, lesued July 2625
DE Number DE48526731 Page__of
 Agilent Tachraiogies, Ine 2023
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Fram imigh m Gacme

Signature Page

Service Engineer Comments (optional)

If there are ary specific points you wish ta note as part of performing the serace review or
ather iterns of interest for the customer, please write in this box.

Service Verification

Service Reguest Mumbar: Date of Service Completion:
00LF2 L35 | M &L a
Servive Engingsr Marne, Custormar Hame:

ﬁnvmﬁ!' CLMW‘N'}

Service Engineer Signature:

=y

Pidheron 7

Tetal nurnber of pages in this document:

Rewion: 405, eusd. July 023
DE Mo DE4BS26731 Page __of
& Agient Technologies, i 20623
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Agilent GOMS Preventive Malntenance Checidist

Interim / Major Preventive Maintenance - System Post Check

[ Service Not Applicable

earNo Interim/Major | Description
oo B B Pump gyetem back down. WaiT untd syatemn atahilty has bean achieved.
g0 B & Verily gysterm dingle] vis the lier.
o B Leak Chack
o @ 2 |\c‘enhr System in manust une
o B =2 |Ccmpam agenst previous fune file report(s)
o B @ Cngngemeeanﬁuenfy that &l temperetures, peeasures, and gas fows reach method set
o @ =2 C?::: rrarrally that you have calibration peaks.
o B ®& El Autotune Performed

Guldence: if the #M Senice is performead prior to @ qualfication senvice, then wee the quetficaton procedura as a guide
for final mstrument setup and checkowt.

Service Review

[ Attach available reports/printouts of all tests 10 this decumentation,

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

Update/reset instrument maintenance counters as sppropriate

Afflx the PM sticker to the system o instrument logbook based on the customer's request.
Complets the Service Engineer Comments section if there are additional comments,
Review this service, parts replaced, and test results abtained with the customer,

If the instrument firmware was updated, recard the details of the change in the Service
Enginesr's Comments box. Systerns in a compliant environment may need additionz|
documentation,

O Complete Signature Page and attach Signature Page to Service Order,

OERHEEA

Test Results
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CALIBRATION CERTIFICATE

HOMENCLATURE - 1. Atomic Absorption Spectrophotometer *Aglent Technologies”
Model AAZ40FS, Serial No. MY13160001
2. Working standard solution “Inorganic Ventures™
Muti Analyte Custormn Grade Solution, Lot No. 52-MEB&TS610
SUBMITTED BY : United Analyst and Fngineering Consultant Co., Ltd,
3 Soi Udomsuk 41, Sukhurmat Road, Bangchak, Prakanong, Bangkok 10260

CALIBRATION PROCEDURE : 1. Performance Verification of Atomic Absorption Spactraphotometer
{W1-500-02-30)
2 Estimation Uncertainty of Measurement in Analytical Chemistry (QP-513)

CALIBRATION RANGE: 0.02, 0.10, 0.30, 0.50, 0.70 mg/l at 2268 m,Cd, 0.10, 020, 0.30, 0.50, 0.70 mg/A at 357.9 nmCr,

05, 010, 030, 0,50, 0.70 ma/ at 324,7 nm.Cu, 0,10, 0.30, 050, 070, 100 me/l at 2483 nim Fe,

.20, 050, 0.70, 1.00, 1.50 mg at 217.0 nm.Po, 0.05, 010, (.30, 0.50, 0,70 megd at 2795 nmon,

010, 0:30, 0.50, 0.70, 1.00 mgh at 232.0 nem.bi, 0.05, 010, 0.30, 0.50, 0.70 meA at 2139 am.Zn
CALIBRATION DATE : 2 February 2024
REFEREMCE MATERIAL : Traceabie to MIST “Agilent Tachnologies”, *CARLG EREA"
Cadmium Lot No. (06585926, Chromium Lot No. 0112384886, Copper Batch Mo, 71170984, Iron Batch No, T1260874,
Lead Lot No. 1227873, Manganese Batch No. TI0922BA, Nicked Batch Mo. TET01784, Zinc Batch Mo, TEZ01904
AMBIENT CONDITIONS : Temperature 25 + 5°C Relative hurmidity 50+ 20 %

The Atamic Absorpticn Spectrophotometer has been callbrated agsinst Reference Material

traceable to National Institute of Standards and Technalogy ( NIST ) by The .!\nalyik;ﬁ Chermistry Labaratory,
The results are attached harewith,

Calib 1 by Atipat

{ Mr. Atipat Ratana )

o f
Director of W Labaratory
Ref, 201526T020100454001

Issued Date : 11 March 2024
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1. Moise Level
Elmiment cd o Cu Fa Po Mn Hi n
0.0006 0000 | -0000d | 00001 00011 | 00005 00008 000
0001 00017 | -00008 | 00008 D.O30] DO002 | <0003 | 0007
000046 00017 | -D0020 0.0005 D005 0.000d 00013 @00
0oeat Q0018 | 00007 0.0005 00004 | 00003 | 00000 00010
0000 00019 | 00084 0.0003 00010 00000 Q0002 | -0.0001
ool 00014 | 0007 00009 | 00008 | 00004 0.0006 00010
00002 | 00015 | -00015 | G0003 | DOCOR | -0.0006 | 0.0005 | OOOL3
00006 | G0012 | 00001 | GO00G | 00008 | 00001 | 0OO02 | 00013
00008 | 0008 | 00003 | Q0003 | 00005 | 00002 | 00000 | G000
Meorberice 00012 | 00011 | 00012 | G0008 | 00003 | 00000 | GO004 [ 00015
0003 00015 | 00019 0.0001 0002 | 00000 | 00005 DU
Q0005 ®0017 | -00019 | -DO0OT 00006 | -0.0007 | 0.0005 DLO00S
00006 | COME 0.0000 0.0006 0001 20013 DLDIDE O00ED
0.0003 001 | -00002 | 00001 20007 | 00008 0.0009 00002
Go003 | 00M2 | 0001 | Q0007 | -R00D3 | RO00S | COMO | 00009
GO004 | 0008 | 00018 | 00004 | 0006 | 00008 | 0OT (00007
00001 [ 00058 | G008 | 00M3 | 00006 | 00001 | 0O0MS | 00006
00003 | CO0IT | 0001 | 00001 | 00012 | 00004 | 00001 | 00002
00AI0 | CLHME | 00007 | 00003 | -D000S | 00002 | 0001 00003
0.0004 0009 | <0008 | 00000 | 00004 | 0003 00002 (L0008
Average Atsortxenice 0000 0001 -0.00 0000 0000 0000 0.000 0001 L4

Continue 2/5
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2. Precision
El.emﬂ'w Conc. Absortance
fmgl)

007 | D.007A] C.007A ] 0.0069 | (L0075 (L0071 | B.0070] 00078 | L00TA| D077 | 00067
cd [ 030 [0.1008] 0.1007 | 0.0999 | 00997 0.1000| 0.0996 | 01008 | 0.1002 | 0.1005 | 0:0999
.70 | 02301 | D2306 | 02277 | 0.2305 | 02310 | 02295 | 0,229 | 0.2293 | 0.2305 | 0.2296
.10 | 0.0054 | 0.0093 | 0.0053 | 0048 | 0.0090 | 0.0095 | 0.0090 | 0,009 | 0.0090 | 80090
o | 030 | 0291 0023 | 00221 | 00238 | 00231 | 00226 | 00231 | 0.0223 | 0.0230 | 0:0231
070 nﬁlﬁ_ﬂ_f‘?ﬁﬁmm"‘ﬁﬁmﬁ 00500
005 | D10061) 00062 | 015064 | 006 | 00068 | 1069 | G006 | 0.0062| 0,064 | 60061
Cu [ 030 |0019] 00411 | 00902 | 00407 | 0.0405 | ELOAGA | 00359 | 0,040 00399 | 00900
L0960 | 00957 | 0.0947 | 01955 | 00952 | 00952 | G:0951 | 0955
0103 | 00100 | 00095 | .09 | 0.0106 | 00099 | 0,015 | .0102
| 00028 | 00027 | 0.0821 | 0.0026 | 00913 | 0.0430 | 0.0421 | 0-0419 |
C0BAT | (10634 | 00632 | DL0BZ0 | 0.0839 | (0636 | 00837 | 0.0845

00678 | 0.0074 | 0.0075 | 00078 | 0.0076 | 0.0078 | 0.0077 | 00078 | 0.0076 | 0.0077 |
b [ .70 | 0028|0273 | 0.0271 | 00267 | 0.0270| 00261 | 0070 | 0.0273] 00269 | 04

00551 | 00508 | Q0552 | 00555 | 0,057 | 00596 | 00541 | 00507 | 0.0505 | C.05A7 | 0,055 0.0004 | 0.60
005 | 0114 | 00107 | 0.0110 | 0.0103 | 0.0306 | G108 | 0.0112 | 00107 | 0,010 | 0.0108( 8,011 | 0.0003| 3.15
Mn | 030 | 0.0850] 00693 | 00640 | 0.0651 | 0.0686 | 00686 | 0.0643 | 0,0686 | 0.060 | 0,0608 0,065 | C.0003| 0.48 |
070 | 01963 | 01965 | 0.1958 | 0.1871 | 0,175 | 01478 | 0.1887 | 0.1873 | 0,186z | 01868 | & 147 | 0.0008 | 056
A0 | 00095 | 0.0100 ] 0.0096 | 00102 | 0.0102 | 0.0096 | 00100 | 6.0035 | 0.0097 | 0.00 10] 00003 | 504
W[ 050 | 0:0n#3] 00033 | 00038 | 0.0040 | 0.0830| 00037 | 0.0%40 | 60437 | 0.0438 | 00434 | 0,080 | Q0005 | 1.0
100 | D.0812| 0.0B20 | 0.0639 | 0.0825 | 0.081E | 00628 | 0.0631 | 00835 mmmm
0.05 | 00370 | 00377 | 00273 | 00377 | 0.0578 | 0.0377 | 00373 | 0.0571 | 0,037 | 0.0374 | 0.057| 00002 | 061 |
7n [ 030 | 01985 |0.1995 | 01575 | 0.1992 | O.1978| 0,156D | 0.1995 | 0.1505 | 0.1978| 02004 | 1.19% | 00009 | 0,47 | i
.70 | 06027 | OAU31 | Q.ADNG | 00021 | 0023 | 0,351 | 0.004Z | 0.0025 | 0.3993 | 03997 | 0,002 | 00019 | 0,08 'i'(
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3. Trueness

3.1 Reading on wavelength- Cadmium(Cd) at 2288 nm.

Elernent | Standard Value of RM|  Reading | Emor of Enor of v
{mah tmg) (g} () (mgl
o a0 G000 L1 + 0005
Cd 0301 0361 000 o1l + 0005

L 1) 0013 185 + 0,008

3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm,

Elament | Standard Value of AM|  Reading | Emor of Enoe of
{mg) (mg/1) (mg/th 196 fmgAd
1ot 0.104 .00 349 + 0.00%
Cr 0.3035 s 0006 an = 0012
7071 0685 -hoEs ER L = 04023

33 Reading on wavelength- Copper (Cu) at 3247 nm.

Elernent | Standard Value of @)  Reading | Emor af Erice of
gk {mg) gy 1) gty
sl aga7 0004 758 +0.003
Cu 0.303 0.2% 0007 219 £ 0009
.70 0458 -D.005 o = (L0 ( '
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3.4 Reading on wavelength- Iron (Fe) at 2983 nm.
Element | Standard Value of RM| Readng | Emor of Emor of L
(mg/l imad) migfll (56) (mgAl)
0100 0104 (i) .60 + 014
fe 0.500 0482 0018 155 £ 0016
1006 0268 038 375 + 0029
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.
Element | Standaed Value of AM|  Reading | Evorof Error of
tmast) im0 (gt} ) et}
G201 o202 0001 03 = (014
Pb Q.706 [t a0z 173 = (L0
1513 1450 0058 357 = (6t
3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm.
Flement | Standard Value of AM|  Resdiog | Enorof Errex of
{mgA (mg/t) {magA) () ]
00505 a0sa 0.000 0483 + 0005
M 03031 0305 0.003 11z £ 0007
07023 0.698 -0.004 062 40018 L

%,-Y
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3.7 Reading on wavelength- Nickel (Ni} at 232.0 nm.

[Flement | Stancard Value of #M|  Reading Erar of Mexsurement | Frror of Measuremeant | Uncertainty

MTC. ACL. No. 358 / 67

imefl) mg1) (mg) ) gt}
a1 [T -0.003 290 + 0013
L] 0.508 052 0006 116 = (018
Lmz nesz 051 502 + 0.082

3.8 Reading on wavelength- Zinc (Zn) at 215.9 nm.

Element | Standard Value of RM]  Reading | Emor of Ermor af
{mgAl gty Trrgfl) (£3] gl
0050 0,085 -0.005 5.3 s003 |
Zn 0303 0324 0ozt 704 + 0013
[ 675 -0z 452 + 0019

Foerark : The reponed uncensinty = an expanded uncertainty caloulated wusing a coverage fachor of 2 (k< 2)

wiiich gves a Leval of confidance of approsimately 95%

by . W=D~

(Miss Suladda Deawtong)
Director of Analytical Chemistry Laboratory
Issused Date : 11 March 2024

c by ... BT

{Mr. Atipat Ratana)

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
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PinAAcle 900F Preventive Maintenance (PM)

Company Name: United Analyst and Engineering Consultant Co., LTD.
Address N 41 Sukumvhit Rd., Phra Khanong, Bangkok 10260
(Instrument L
Serial Number: PFBS20031902 PM Number: 20f2
@S EHE T K. Yainda Telephone 095-5580049
(if applicable): Number:
Cust:?mer Support K. Chayanan Service Order WO-02787590
Engineer Name: Number:
Next PM Due
Date PM Performed: 14-May-2024 ry 14-Nov-2024
(DD-MMM-YYYY) 8
(DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date )
09370145 Rev.9 A January 2018 PerkinEimer’
Scope

The purpose of this PM is to ensure the continued functionality of the PinAAcle 900F by inspecting and
replacing any worn or damaged parts. This service should only be performed by a trained representative of
PerkinElmer.

The customer should save their method before the PM begins.

General Instructions:
The customer must provide the engineer operational data to demonstrate recent instrument performance prior to
starting the PM.

Always check with the customer before making any changes that may affect the customer’s analysis or calibration,
including a current back-up of system software and/or data files.

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

Update the PM sticker and instrument logbook as required.

Copyright Information
This document contains proprietary information that is protected by copyright. Al rights are reserved.

No part of this publication may be in any form or translated into any language without the
prior, written permission of PerkinElmer, Inc.

Copyright © 2013 PerkinElmer, Inc.

Trademarks
Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected
by law. PerkinElmer is a registered trademark of Perki Inc. All other and registered

not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.

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

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

IPinAAclc 900F Preventive Maintenance Report (PM)
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Company Name:

Instrument Location: 41 SukumvhitRd.,

For the Better

Preventive Maintenance Report

Phra Khanong, Bangkok 10260

Instrument Serial No.:

Date: 14-May-2024

UAE Consultant Co., LTD.

PFBS20031902

PinAAcle 900F

Component List

Component / Specific Model Serial # Configuration Notes
PinAACIe900F PFBS20031902 Syngistix V.4.0.1.1935
Fias100(New Install) 100524040501
Parts Lists
Parts Included with the PM
Part Number (if
applicable) Description Quantity
B0501696 Fan Filters N/A
N3160156 0-Ring Kits for Sampling Introduction ( Stainless Steels Nebulizer) [N/A
N3160157 O-Ring Kits for Sampling Introduction ( Plastic Nebulizer) N/A
N9301714 Replacement Acetylene Filter Cartridge N/A
TH001022 Replacement Air Filter Cartridge N/A
/Additional Reagents and Standards Required for PM
Part Number -~ Expi
Description i Batch/Lot # xpired Date
(if applicable) escriptio Qi /! (MM/YY)
N9300183 1000 mg/L Copper Standard AR 27-39CUY1 Apr 2025
i and quired for PM (Customer Support Solution)
Part Number (if P " Expiration
0 Description uanti Batch/Lot #
applicable) L& @ Y /! Date (Mm/YY)
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO; 250 ml. AR AR
|PinAAcle 900F Preventive Mainienance Report (PM) Page20(7 |
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Additional Tools Required for PM
I.’art Nl'lmber i Quantity Serial #
(if
N1013000 0.2A Neutral density filter 1 101N0089015
N1013002 1.0A Neutral density filter 1 101N0089015
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 060419030180
N3050109 Ba Lumina HCL 1 061219-020041
N3050139 K Lumina HCL 1 030819010130
N3050152 Ni Lumina HCL 1 052719-020020
[PinaAcie 900F Preventive Maintenance Report (PM) Page30f7 |
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7. Flame Interlock Check:

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

Parameter Specification Test Results Pass/Fail
Flame Sensor Air/C,H, Flame correctly shuts down Active Passed
Drain Sensor Air/C;H, Flame correctly shuts down Active Passed

Nebulizer Sensor Air/C;H; Flame correctly shuts down Active Passed

C,H, Pressure Sensor Air/C,H, Flame correctly shuts down Active Passed

Air Pressure Sensor Air/C;H; Flame correctly shuts down Active Passed

BT GTE Chunslng. Nltmus.Oxlde as the oxidant Active Passed
should trigger an interlock shuts down

8. After PM Performance tests:

8.1 Detector Linearity with Barium

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

S Certificate Value 1

Parameter Specification at 553.6 nm (Abs.) Test Results Pass/Fail
1.0 AND Filter +5% from Cert. 0.9995 1.0143 Passed
0.2 AND Filter +5% from Cert. 0.1936 0.1966 Passed

8.2 Baseline Noise at 1.0 Absorbance with Barium

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

Results Pass/Fail
Standard Deviation 0010 0002 Passed
8.3 AA Baseline Noise with Copper
Description: Check baseline noise.
Results Pass/Fail
Standard Deviation <0001 0.0002 Passed
| PinAAcic 900F Preventive Maintenance Report (PM) Page5of7 |
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Procedure Checklist

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

1. General:

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

¥ Inspect the customer log book and make any appropriate PM entries.

¥ Perform general inspection of system for cleanliness.

2. PClinstrument Software:

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

3. Mechanical:

4] Inspect and clean all fans and filters. Replace filters if necessary

¥ Inspect all gas lines for leaks and/or wear. Replace if needed.

¥ Clean exterior of the instrument.

4] Inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Guide.
Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification

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

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

4] Visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
(if applicable).

4. Electrical:

¥ Inspect PC boards. Clean if necessary.

4] Carefully check all internal and external cable connections.

¥ Check instrument firmware revisions upgrade to current levels (if necessary)

¥ Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the
results in the service log folder in the Spectrometer BM Log Viewer.

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

6. Gasses:

M Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.
4} Verify that the acetylene filter and air filter element is dry. Replace if necessary.

| PinaAclc 900F Preventive Maintenance Report (PM) Paged of 7 |
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8.4 D, Background Compensation with Copper

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

Results Pass/Fail

<0.010

Standard Deviation 0.0001 Passed

8.5 AA-BG Baseline Noise with Copper

Description: Ensures that background correction does not produce excessive noise.

Results Pass/Fail

Standard Deviation <0.005 0.002 Passed

8.6 AA-BG Baseline Noise with Arsenic

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

Results Pass/Fail

<0.005

Standard Deviation 0.0022 Passed

8.7 Flame Sensitivity

Description: Instrument Sensitivity checked against Copper standard.

Copper itivi ificati Results (Abs.) Pass/Fail
5 mg/L Sensitivity SS Neb (if applicable) >0.250 Abs. N/A Not Applicable
2 mg/L Sensitivity HS Neb (if applicable) >0.250 Abs. 0.8005 Passed

10. Review:
M Review with the customer PM work performed.
M Review with the customer routine maintenance procedures.
¥ Discuss recommended customer supplied materials to have on hand.
™ Attach PM sticker.

| PinaAcic 900F Preventive Maintenance Report (PM) Page6of7 |
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Additional Comments

Additional Comments Regarding the PM

Review

The i i checks and if e P tests for PinAAcle 900F have
been completed.

This PinAAcle 900F Passes ¥1 Fails O] the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative; Date:
/& 14-May-2024
: (DD-MMM-YYYY)
Authorized Customer ReprEsentatlvEQ Date:
Z\) ’Y’zx)o%%r] 14-May-2024
" (DD-MMM-YYYY)
=4
| PinAAcic 900F Preventive Maintenance Report (PM) Page7of 7 |
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Fram keagan e amome

Introduction

Customer Information

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

* A custemer representative should be available 1o the engineer while performing the preventive
maintenance procedures. Customers are responsible for reqular maintenance and are
encouraged to ohserve the service representative

* 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

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

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

Pevigion ALZ, Bsusd 21 January L
Dccurmient Number: GBIT4-50075 Page 4 ot M
@ agilent Technalagies, inc, 2022
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Fram kgt 1z Dutrome.

Agilent CrosslLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

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

Deliverad by highly trained and certified service engineers using genuine Agilent parts and
supphes, Agilent Preventve Maintenance provides what you need to reduce unplanned downtima
and keep your systems operating at their peak performance.

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

I daruary 2022 % &
i 2E014-90075 Fage | of *
& Aglem Technalagias, ino. 2022 H
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Agilent
Agilent ST00, 5710 Preyentive Meimtenace Chackiist Cr{)SSLab

Fram Iraight 1o Duncime

Important Customer Web Links

* Toaccess Agllent University, visit ity /www agllent com/crosslab/unbersity/ to learn about
training cpticns, which include anline, ela: orm and onsite defivery. A training specialist can
wark directly with you 1o help determine your best options

» Toaccess the Agilent Resource Center web page, visit https.//www. agilent.com/en-
us/agilertresources. The following infarmation toples are available;

«  Sarnple Prep and Containment
= Chemical Standards
Analysls
Service and Suppart
Application Workflows
s The Agilent Community is an excellent place to get answers, collaborate with others about

applications and Agilent products, and find in-depth documents and videcs relevant to Agilent
technalogies. Visit httpsy//community.agilent.com/welcome

»  Videos about specific preparation requirements for yaur instrument can be found by
searching the Agilent YouTube channel at https/fwww youtube comyuser/agilent

» Need to place a service call? Flexitle Repair Ootions | Agllent

Fiviaion A,
Deocument
@ aqglent Texh

insued 21 January 2022
0TS
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Agilent
Agdent 5100, 51710 Preventive Maintenancs Checkist CrOSSLab

From Insighs m Qutsome

Service Engineer’'s Responsibilities

= Contact the customer and ensure that ali necessary supplies are avallable belore the
preventive malntenance vsit.

s Only select those pages that relate 1o the system or module being serviced.
« Complete empty fields with the relevant infermation.
» Complete the relevant checkboxes in the checkiist using eithera "X or tick mark "™

» Check "Sarvice not applicable” check boxes to indicate sarvices/tasks not delivered, as
appropriate.

»  Complete the Preventive Maintenance services in the most logical order relevant to the
Individual system service in the order of the tasks listed

+  Complete the Service Review section together with the customer,
= Complets the fields for page numbers at the foot of each selected page

«  Add relevant page numbers 1o selected pages and cormplete the total number of pages field in
the Service Completion section

=  Ask the customer to sign the Service ion section including the 's and your
signature.

Revision AJ2, Issusd 21 January 2002
Oooument Number: GEO14-90075 Faget ot 1
@ aglen Technalagies, inc 2022
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agilent 5100, 5110 Freventiva Mainienance Checkist CTOSSLab

From limight i Dutoans

Preparation

[ Disciss any specific issues with the customer before starting.

Review the instrument logboak far ded problems and co

Save instrument control settings before starting the procedure.

Perfarm & general inspection of the system for cleanliness.

Check for proper installation of parts, assemblies, sensars eto.

Check system for required instailation of components and implementation of Service Notes
Check for required firmware/saftware updates and verify with custamers if they would like
them installed.

Far HF application systems, if standard sample introduction system was not installed, ask the
customer to install it. p\&

Ask the customer to remave any samples fram the ICP-0ES samiple intraduction area, auta
sampler or arcund the 1ICP-OES,

B O BEEBRBEBE

Revison A02, ssued 21 January 2022 T
Decument Mumber, GB014-50075 hg!&ﬂ;
& Agient Technolagie, Ing 2022
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i gt Chtesmmn

Instrument Maintenance

System Information

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

Instrument System Name and 1D F70 40N 109-0%8

Instrument Systam Site and Location

| Dwidied ?\ng\\aﬂ s E-.-.j'\-\ee\'ma Con sultawt

| st System companent Product Numbers Lt the Serial Numbers of each Companent

! G =owh Py bl oot
2
3
4.
5
LN
7
a
9
]Icn—nﬁs Configuration Table Circle the type of write In the type if atfer
Nebulzer Type Seaﬁ:ray@ Corsal | Other

Saray Chirriber Cychinic Srigle Piiss i@;lmi: Daubile Pessy Ottrer

Tatch Radial @I Deher.

Tarch Type Dae “m»@ RI3)| Fuly | Cbar
| Injesstar Diametar ?nrrm| Aerym [ D 8rmem | Other

[ 7

| trimstar Material Guartz) Cerarmi | Other

Fevisian: A 02 tssued: 21 January 2002 N
Docurnent Nutrber: GE014-90075 Page Eul'-.b"
© Agikent Technolagies, ing 2022
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Agtient ST00, 5170 Prevertive Mainfenance Checklist CrUSSLab

From Iraigh 1o Ducana

Preventive Maintenance Procedures

Record Pre-PM instrument performance
ﬁ Run Instrument Performance test.
& Racard results in Instrument Performiance Test Resulls Table — Pre-Pi,

Clean and inspect ICP-0OES system

E{ Loak for any abvious external damage or problems.
Inspect water coofing hoses, gas lines and pawer cord for excessive wear ar damage.

& Performa general internal Inspection of the system for excessive dust acoumulation, clean if
necessary,

Inspect sample infroduction components and recerd any required maintenance in the Service
Engineer Comments and notify the customer as the required actions required

Il‘f Recard the instrument operating conditions in the ICP-DES Status Resulis Table
Replace the palychromator purge fifter
Replace the radial pre-optics windaow

Iﬁ Replace the axial pre-optics window far SYDW and VDV instrumants,

[ Check exhaust flow for the comect positive extraction at the exhaust duct to insure they meet
minimum specifications

E Replace alr inlet dust filter
[ Replace high capacity air inlet dust filter element if installed. %) R
B Rernove and clean instrument water inlet filter

Agilent Water Recirculator

[0 Service not applicable
Iﬁ Drain cealing fluid and remave any particles from the chiller reservoir
B Remove, clean and reinstall water inlst metal mesh filter if present,
= Re fill with Agilent Cool Clear cooling fluid.

Ciean the cooling systern-Air filter and the condenser.

Revigion A D2 tssued. 21 Januery 2022 = A
Decurment Numaer GRO1490075 Page 1 of 13
& agient Technoiogies, Inc. 2023
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Agilent
Agllert 5100, 5110 Prisvitive Maintenance Checklist CrOSSLah

From Irsight tn Chaacoma

SPS 3 Auto Sampler

F_'.{ Service not applicable

[0 Power cyole the autosampler and verify successful initiglization
O Inspect X and Z axis belts for wear. Replace is necessary.

O Clean X and Z axis slide chafts
w}

Using customer's racks and the Agilent software move the sample probe to the 4 outermost
comers and nse port, ensure that the probe is approximately centered in the vial,

SPS 4 Auto sampler

Iﬁ Service not applicable

O Clean the spill tray, rack location mat, end frames and chassis with a damp soft cleth and
dilusted mild detergent.

Clean the aute sampler cover panels, If cover kit Is installed, with domestic window cleaner

Check the ¥-axis and Z-axis drive belts for cracks, splits, damaged teeth, sxcessive
fraying, color changes or degradation from fumes

m}

=]

O Check the X-axis, Theta-axis and Z-axis FFC cables for cracks, incomrest pesitioning, damaged
edges or damaged connectars.

O

m]

Pump Tubing Replacement. Replace peristaltic pump tubing. Replace all tubing thet goss
frarm the rinse station to the pump and from the pump to the waste/rinse bottles

Test using customer's tray and move the sample probe ta the sample vial 1, wash vial and
ringe port and ensure that the probe is centerad in the vial If not use calibration wizard and
calibrate the pasition.

AVS 4, 6, 7 Advanced Valve System

ﬁ Service not applicable

O Repiace vabve rotor sesl

O Check fittings for signs of leaks

O Check wbing including autosampler tubing for kinks or excessive wear
O Check high flow pump tor signs of leaks

Aeviskin A2 Tssuet 21 sy 2022 i
Documant Numbar G01490075 ’BW& af =¥
& Agiert Tecmaloges, Iz, 20720
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agilent 5700, 5110 Preventive Mamterance Checkizl CTUSSLab

Fioen nsighe tn Dtoen

Restore Instrument

O For HF applications, ask ths customer to reinstall their sample Introductio:n system wiil
[ Leave system inan idle states on and purging

Guidance If the PM sarvice s perfarmad pror 1o a qualification service, then use the
qualification procedure as a guide for final instrurrent set up and checkout

Service Review

Attach avaltable reports/printouts of all tests to this documentation

Recard the Preventive Maintenance service activity in the customer's records/logbook.
Record the PR evant in the Smart Alerts logboak, If applicable-

Update/reset instrument maintenance counters as appropnate

Affix the PM stleker to the system or instrument logboak based on the CUStOMEr's raguest.
Complete the Service Engineer Comiments section if there are additonal comments
Review this servics, parts replaced, and test results abtained with the customer.

I the instrument firmwars was updated, record the details af the change in the _S«_arvi:.e
Engineer's Comments box Systems ina compliant enviranment may need additional
documentation

Complete the Signature Page with both Service Engi and g

A EEEEERE

O

Revisit A 02 Insoed: 21 Jswary 2002 A
Deument Humber: S3014-90075 Pagn Saf 1
@ Agient Techralogies, Inc. 2022
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Fiomm brmight tm Qetzome

ICP-0ES adjustment

#l Check position of Zn peak, adjust if required

& Check Argon Ratio, adjust 1o specified value if required,
E] Perform Detector Calibration

o Perfarm Instrument Calibration,

Record Post-PM instrument performance

Bl Aun Instrument Perfarmance lest.
B Record results in Instrument Performance Test Results Table - Post PM
& For systems using ICP Expert versian 7.3 and abowve, run the following Instrurment tests

El Subsystemn Communications Test
B Air Flow

Bl Water Flow
@ GasFlows

F RF Generatar
2l camera Test
[ Optics Test
[ Mebulizer Test

[ Record the result in the Instrument Test Results Table

Revisian & 02 fasued 21 January 7022 &
Bocunent Number G5014-50075 Page idflﬂf
@ Agient Techralogea, Ing: 2022
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From Iesight 1n Dustivne:

Test Results

Instrument Performance Test Results Table

Hote: These measuremants da not form part of any specification and are for reference only,

Pre PM Sensitivity Check Fost PM Sensitivity Check

Radial Auxial * Radial Hial*
Zn 213857 nm SRER 1500, % 2 & a1 iAo ERGE. A
M 257 610 nm SRER 5.0 ARLT A0 I e
0356152 ren S8R 4.4 3 a5 0
K 766491 nm 588 6% 5.4 P 3.3

* Axial result is not applicable for GEO16AA, GBO124A Radial View instruments.

Instrument Test Results Table

Mote The instrurment Tesl results are for systerns using ICP Expert version 7.3 and above only

Instrument Test Result
Subsystern Commurications Tost | ‘E‘a %
i Bass
‘Watar Flow ?E'&b
Gas Flows :.'3 55
RF Gonerator ?;53
Commria Qass
Optics Test Tana
Mebulizertest Pyss

Decument Number. GA014-5007:
& agient Technalogies, Inc. 2022
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Agilent Agilent
Agirt 5100, 5110 Pravertve Malntenance Crecklist CrossLab Agient 5100, 5110 Preventive Mantararos Checkist CrossLab

From inight 52 Quizarrs From inaighn to Quicame
ICP-0ES Status Results Table Consumed PM Parts
Mote: These measurements do not form part of any specification and are for reference only. =
Product or Model#  Quantity
Part Descriptio Part Number where used consumed
Maasurement Standby Mode Plasma On 3 580104, GBOTIA,
¥ Al Fre-Jptic Wirdow GBO10-68014 GO0 4AIB01E ]
Mains Valtage 25y A WS 25¢ %Y VAT Raddial Pre-Cptic Window GEIICEEN G Al 3
et Water
Maing Currerit 0,64l A B4 05 ) Agient Coot Clear Coalant Flud 57950037 :gmmln‘a; =
Instrurmant Temparaiure 294 el 13.3 ‘C Purge Gas Filter GROT0-E0136 All 1
RF Alr Flow (senser speed) ) Hr Ay H2 Airinlet filter GRODO-68002 All ]
Plasivid Exhaisst Tarriparature. e it 1 Cih o High Capeciy Air Filer GEII-50189 Catonal -
Rotar seal for 6-7 port vaive for AVSE/T GEA94-50002 CA4TANGRIBE -
‘water Flow Dscillator Mo measwement L. 8 Limin
Fiotar seat for 4 port vale for AVSA GEAB3-E0002 G433 -
‘Water Flow Detecior Y Lémin Limin . .
& D% m“.ae solutin 10 finse station 280 % o nnn o - B
‘Water Iniet Temgeratura WYy © L hes
Burb connestor 2.5mm-1, 5mm 0 GEA0-A0124 SPS4 -
Fulych T 1 5 .
yehtamater Termparature 390 A 35.0 w PUC waste ubingBrmm od x Smm id, I GEAT0-B0122 534 -
| GO0 Tempersture - DA c — 44 © Parts may be required alneer's stack:
Thermai Satilizer 15 0 T 35.0 T g dreve bedt 5410047500 SPE3 5
Aeigon Suply Fressure G4%.07 WPa o 55 (] Z axis dhrive ey 410047400 P53 =
Fuirpe Gas Supply Pressuret] cak ot kPa Az kea E:m"c Rumpubing PYC Sohaflae . g nnuenng sPE 4 -
Qption Gas Supply Pressure*] - kPa - kPa
Nebuliar Fiaw Mo measurament 0.0 Limm Ce d Parts Reference
Nebulizer Back Pressure Mo measurment =%, 43 ) (Purch d by ¢ , not included as part of PM)
Plasma Gas Flow No megsurement .2y Lirmin # Section Mot Applicable
Aliary Gas Flow Nomessurement Ah Limin
Product or Model#  Quantity
RF Power Mo measuramant Ran4 3 w Part Description Part Numbser where usad @
RF Supply Current e measurerrent 1.45% &
RF Supely Valtage Mo measurernant o4 417 v

*1 If option instafied

Rwisian: 4402, Iasued 21 January 2097 FRevmin A 02 ssued 31 January 2022

Dotmment Nurber; GE014-90075 page Lot 1 Dorurment Burrer: GAHAS0075 Fage Daf 1k 2 Agilﬂﬂt
© Agikrt Techaslagies, i 2022 ¥ © Aghent Techrofogies, Inc. 2022 !
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Agilent Report Summary
Agilent 5100, 5110 Preventive Mentenance Chacklist CrOSSLab Instrurnenit Model Agilant E10045410 VoW 1R
Faom Iesight 10 Ductene Instrurnent ID GBEO11ANGAMSA
Instrument Serial Numbes MY18030001
Signature Page et Vo 7.3.1.9507
Firmware Version 3442
Tostad
Service Engineer Comments (optional) By Pre Test_PM_Kanyakom 5.
Test Compieted On 11472024 B:18:10 AM
|f there are any specific points you wish to note as part of performing the installation or other
Itemns of interest far the custamer, please write in this box Result Summary
Subsystem Communications Test Skippad
Air Flow Test S
Water Flow Test Skippedt
Gas Flows Test Skippe
RF Generator Test Skipped
Camera Teat Shipped
Oplics Teat Skipped
Advanced Valve System Test Skippod
Fesolution Test Pass
Senaitivity Test
Fi
Precision Test P:
5
Service Verification
Sarvice Reguest Humbar Oate Service Completed:
oo inog o Tow  2o24
Service Engineer Nama Customer Mama:
Favogeoty S prharn  Onkong
Service Erijinesr Sinatee; Customer Signature
Fovugorn o fiphown Gn'lmnj
?ulalnumb}aor pages in this document:
o
Revigion A 02, lssued 71 Januay 7022 Sy A
Bocurment Nurmber; GAE14-30075 Page ol =
@ Agient Techneiogies, Ine 2092 Page def4
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s on o = _| Sensitivity Test Fail
’:Iamamwawwn Specification  Width Fadial
N {174,213 nm) =540 6o Element Wavelengin  Specification  Method  Rafio Standard Blank
As (188.980 nm) 5820 817 As (188,980 ne} 2460 SRER 1041 7530 508
G {193.027 nm} 21150 B30 Se (156,026 nm) zatn SRER  BTE a62.0 787
Ma (202,032 nm) =820 638 Zn (213,857 nm) 14210 SRER 15008 418233 748.0
‘z::‘d:zzi:a?r ::i :;_3};” ::: Pb (220,353 nm) =460 SRER 1707 2432.0 1749
Pb (220 363 A} ok Zog Mn (257 610 nm) 23518.0 SRER 38150 2647002 44200
Co (228,815 nin) <1720 167 Al (396,152 nm) =34 SER 77 484545 55632
Ba {230,424 nm) 5940 720 82 (453408 nm) 2340 SBR 459 19667107 419038
Mn {257,810 n) =13.30 .43 K (766.491 nm} z18 S8R 87 95038.2 14687.7
WIn (260,568 nm) £20.30 14.11
Cr (267.716 nmy s11.00 8,04 iy
Cu (324.754 nm) 52500 1897 Element Wavelength  Specification  Method  Ratio Standard  Blank
Cu {327,395 nm) =14.20 11.23 As (188 980 nmj) =208.0 SRER 1265 1498.8 118.0
:;[‘:2::3"“] 533.50 24.30 S (196,026 nm) 21580 SRER 1120 17736 1078
X nrm, =44
2 ti P nm; 7 ;.3 f::; Zn (206200 o) 22340 SRER 4880 67842 g7
Ba [483.408 nm} = 36.00 2537 Zn (213,857 nm) = 17430 SREBR 22174 55076 1788.7
Ba {814,171 nm) 242,00 25.54 Cid (214,439 nm) z4227.0 SRER 19193 BAT24.6 12354
Ar (B75.283 nm) =74.00 56,51 Pb (220,353 nm) 23200 SRER 3326 79205 495.0
K (766,491 nm) =80.00 85.85 Ma (257 810 nm) = 106250  SREBR 748230 9912383 188117
Cr (267.716 nm) 2 1048.0 SRER 22648 1297066 31509
Cu {324,754 nm) =180 S8R 269 2007463 104075
Al (396.152 nm} 260 S8R 07 2113282 180050
Ba (493.408 nm) =600 S8R 483 69554604 1383359
K [765.481 nm) 2240 SBR 281 13951902 47996.2

. | —

Page Jof 4
Page 2 of 4
'
'
nasluAufu enanslumunu
|_ Report Summary
Preclsion Test
e Instrument Moded Agilent 51006110 VDV ICP-OES
fhated Instrument 10 GB011A/GBO15A
Element Wi g i M Instrumant Serial Number MY 18030007
Valug % RSD
e vs 7.31.8807
A% (188.980 nm) 5280 07 i
o A 3442
Se (156,026 nm) 52,60 0.85
=l Post Tegi PM, akorn 5.
Zn {213,857 nm) =160 031 Testzd Gy 51_PM_Hany
111412024 11:07:24 AM
Pb (220352 nm) 5280 0.73 Test Completed On 412024
Mn (257 61 5
n 0 om) 150 0.38 Result Summary
Al (396 152 fim) =150 038 o
Subsystem Communications Test Pass
Ba {493.408 nm) 5150 0.87 I
Air Flow Test ippe
I (TES. 481 nm) 5150 0.32 ;
Skipped
izl . Skipped
Element Specification M R el Skipped
Value % RSD ~eet Skipped
As {188,980 nm) = 1.50 1.21 Camera Test Hipp
Se (196.026 nm) =150 064 Oplics Test Pass
Zn (206,200 nm} 5150 0,56 Advanced Valve System Test Skipped
Zn (213.857 nm) £150 0.96 Resalution Tost Pass
€l {214,438 nm) =150 026 Sensitivity Test Fil
Pb {220,353 nm) 5 1.50 0.51 Procision Test Pass
M (257 610 nm) 5150 057 Pass
Subsystem Communications Test
Cr {267,718 nm) =150 022
Cut (324,754 nm) 5150 0.24
Al (396,152 nm) 5150 033
Ba (493,408 nm) =150 040
Pass
K (766,481 ) s150 085 iplica Tedd
Radial Aosal
Intensity 3184054 TS
Wavelength  737.212 737.212
|_. Page1al4

Page 4 of 4
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Reselution Test Pass {Benziivity Tost Fail
Element Wavelongth  Speciication  Width Rl
Hytrazianmy =840 et Elerent Wevelength  Specification  Method  Ratin Standard  Blank
As (188.880 nm) €820 B4
€ (193.027 i) <1380 433 As (183.980 nm) 2480 SRER 1306 §77.4 504
Mo {207.022 am) =820 633 Se (196.026 nm) =410 SRER 106.0 G587 702
Cr (08,133 1) %1340 .06 2n (213.857 nm} 14210 SRBR 41248 440377 113.4
26 (213.657 nim) £870 670 Pb 220,353 nm) 2460 SRER 2072 25547 1362
£hik0,300 o) #2.50 s 1N (257 610 nm) 23518.0 SRER  13017.8 2718466 4247
Co (228,815 nm) <17.20 1172
S st i A1(395,152 i) 234 sBR 97 505155 47170
Wn (257,610 nm) £13.30 544 Ba (483 408 nm) 2340 S8R 1337 20652030 153583
Mo (260,668 nm) 22030 ey K (766.481 nen) 218 SBR 48 1001985 172365
Cr {267 716 nm) 51100 784 .
Cu (324.754 ) £25.00 1899
G {327,385 nm) 51420 127 Element Wavelength  Specification  Metned  Ratio Standard Blank
51 (338.071 nm) £3350 2440 A5 {186,880 i) 22080 SRER 1748 1566.7 730
Ba (455,403 nm) 544,00 33.50 Se (195,028 nm) 21500 SRBR 1670 1883.4 102
Sr (460.733 nm) £36.00 17.31 Zn (206,290 nm) 22340 SRER  740.9 8536.0 831
B {193:408.0m) £36.00 a4 Zn (213,857 ) =17430  SRER 69858 1015861 2117
Ba (514.171 nm) 54200 2516
Rt e i Cd (214,430 rm) 243270 SRR 57810 728525 1581
K (766,491 nm) 580,00 85.56 Pb (220,353 nm} 23200 SRER 5010 8484.3 2677
1 {257 610 nm) £ 106250  SRBR 311216 1006837.8 10440
Cr {267,716 ren) 2 1048.0 SRER 44248 1322029 8808
Cu (324 754 nm) =190 SBR 687 2029076 456
A (396,152 nm) 260 SBR 211 2187710 96523
B (493,408 nm) 2600 SBR 2508 Tis7aE0e 283673
K (766.491 nm) 2240 ssr 453 14350506 310250
PagaZol 4 Page Jof4
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Preclsicn Test Fass Report Summary
R:::m Ilnslrument Model Agilent 5100/5110 VOV ICP-OES
Ve icat nstrument [0
Velve 6 RED Instrument Serial Number x;:fuﬂuﬂ‘lﬂ
As (188,880 nm) $260 081 1
Se (196,026 nm) <260 098 m asin 7.3.1.9507
Zn (212,857 nm) 2150 022 Firmasare Varska 3442
P (220,353 ) =260 kT et By Past Test_PM_Kanyakom S,
Mn (267,810 nm) 5150 027 Test Compiteled On 11/4/2024 11:30:15 AM
A1 (356 152 nm) <150 025 Resilt Sisraniry
::;;:3;:::"] 180 o Subsystem Communications Test Pass
! ) 2150 018 )
) Air Flow Test Pass
fixial Water Flow Test
Esermant length Gas Flows Test 5
Value % RSD P
As {188,580 nav) <180 081 B Ganeralor Tust o
S8 (166627 ral) 5150 085 Camera Test Pass
Zn (206,200 o 5150 078 Optics Test Skippad
£n (213,857 nm) 5150 081 Advanced Vaive System Test Skipped
Cd (214,438 nm) =150 0.35 Resolution Test X
Pt (220.353 nm) =150 033 Sensitivty Test SHpped
Mn (257.810 nm} =150 102 Fracision Test s"f“"“
Cr (267.716 rm) 5150 032 Ty
Cu (324 754 i) 2150 051 Subsystem Communications Test Pass
Al (298152 nm) 5150 0.37 i e oo
83 (493,408 ) €150 068 O .
K (766.481 nm) <160 074 spasd) o) Flow {retative
15.00 19,00
Water Flow Test Pas
RE )
Water Flow|Limin) &;arrrnni::rja Water Flaw ::.yca][a( Inlet Temperature
1.30 081 el
Page 4 of 4 =
Page 1of2
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Pass

Nebulizer  Actusi Flow  Back Auxiliary Actual Flow  Back
Target Fiow Pressura Target Flow Pressure
v oro 154,65 2.00 2.00 11092
Makeup Actual Flow  Back Plagma Actusl Flow  Back
Target Flaw Pressure Target Flow Pressure
2.00 200 115.38 18.00 1787 2148
RF Generator Test Pass
RF Power Suppiy Test Pagsed
RF Power Supply (V) 128,554
RF Oscillator Test Passed
RF Osciliator Fraquency 25.634
(MHz)
Wk Coll Curranl (4) 44660
RF Power Supply Current {A) 1,989
Camera Test Pass
Integration Time  Standard Deviation  Status
[ms)
Electrenic Offsst Test 1000 6228 Passed
Dark Current Test 6000 1168 Passed
Array Tesl 5 0024 Passed
Linearity Test 0.118 Passad
Page 2 of 2
la
Resclution Test Pass
Element Wavelongth  Specification  Widih
M (174 213 nm) 5040 679
As (188.980 nm) =820 580
C (193,027 nm) 1150 815
Wi {202,032 rm) 8.20 560
Cr {206,158 nm) 51340 B.as
2 (213.857 nm) =ET0 877
P (220,253 nmj =8.50 B61
Co (228615 nm) =17.20 17
Ba (230,424 nm} =940 125
Mn (257 610 nm) =13.30 o.47
Mn {350,558 nm) 2030 1450
Cr{2687.746 nm) s 11.00 7.0
G (324.754 nm) S25.00 18.72
Cu (327385 nm) =14.20 11.09
Sr (338.071 nm) =3350 2539
Ba (455.403 nm) = 44.00 3309
Sr {460 733 nm) = 36,00 18.54
Ba {4953 408 nm) 23500 674
Ba (514171 nm) 4300 2523
Ar (575,283 nm) 574.00 sa02
K (765.481 nm) = B0.OD 63.16
Page 2 of 4
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Report Summary
Frstrument Modal
Inslrumant ID

Instrument Serial Number
Software Version

Firmware Version

Agilent 5100/5110 VDV ICP-DES

GA0T1A/GEO15A
MY 18030001
7.3.1.9507

3447

|

Tested By change mirror
Test Complated On 116I2024 10:35:26 AM
Result Summary
Subsyster Communications Test Skipped
Al Flow Test Shipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Teat Skipped
Camera Teg! Skipped
Oiptics Tast Skipped
Advanced Valve System Test Skipped
Resalution Test Pazs
Sensitivity Test Pass
Pracision Test Pags
Page 1of 4
'
enanslumunu
Sensitivity Teat Pass
Radisl|
Element Wavelength  Specification  Method  Ratio Standard Biank
As {188.880 nm} z48.0 SRER 105 4689 543
Se (196.026 nm) =410 SREBR 883 89347 013
Zn (213.857 nm) = 4210 SREBR 35354 44017.7 1529
Pb (220,353 nm) zd4B0 SRER 184.5 24523 158.8
Mn (257 810 nm) 2 3518.0 SRER 11085.6 2495853 5038
Al (396152 nm) =34 EBR a7 502744 51720
Ba (493 408 nm) =340 SBR 124.5 15051641 151660
K [TEE.481 nm) =18 SER 6.9 00414 139812
Axial
Element Wavalength Specification  Method  Ratio Standard Biank
As (188,980 nm) =208.0 SRER 2533 37443 196.3
Sa (196,026 nm} =150.0 SRER 2087 41987 472
Zn {206.200 nm) 22340 SRER 9230 122823 1721
Zn (213,857 nm) 21743.0 SRBR 53083 157551.5 6O1.7
Cd (214,438 nm) 242270 SRER 5069.2 89873.7 385.2
P (220,353 nm) 23200 SRER 3as0 108419 B5EE
Mn {257.810 nm} = 10625.0 SRER 211804 SB5E28.7 21536
Cr {267,718 nm) = 1045.0 SRER 3054.1 137076 18115
Cu (324754 nm) 218.0 SBR 363 3014014 BOaz.g
Al (386152 nm) =60 SER 0.8 228358.5 19280.5
Ba (493,408 nm) =600 SBR 106.5 B4504215 601228
K {756,491 nm) =240 S8R 302 16388406 525621
| —
Page 3of4
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Precision Test Pass
Radial
Elemant Waveleng SpecHi
Walue 3% RSD

As (128.980 nm) =280 1.5

Se (105,026 nm) S280 116

Zn (213.857 nm} 5150 0.50

Pb (220.353 ne) 260 0.74

M (257 610 nm) <150 0.63

Al {386,152 nm) =150 054

Ba (493 408 nm) s150 o7a

K (TEB.481 nm) 150 044

Axial
Element
Vale % RSD

As (188,980 nm) <150 0.82

Sa (196.026 nm) 2150 0.82

Zn (206.200 nm} =150 035

Zn {213.857 nm) =150 0.34

Cd {214.438 nm) =150 044

Pb {220.353 nm) = 1.50 2]

Mn (257 610 nm) 5150 083

Cr {267.716 nm) =150 053

Cu {324 754 nm) =150 089

Al (396.152 nm) = 1.50 0.56

B (483.408 nm) =150 120

K {766.401 nm) =150 0.74

Page4ofa
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Equipmant : Incubator Cart. No.: 24TMB4T
Condition As-Recelved :  Usad item Page: 2al3
Reference : 2404-00030C-8
Procedurs Used :-
ol were using CP-OTO2 based on TLAS G-20 acsording to direct

measuremaent methed with Data isition which with Detecter { RTD ).
Tha temperature scale used was based on ITS-B0.
Conditlon of this result of calibration
1. Reference standard instrument:-
strument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition My48023832 23Lm122 TPA 26 Jul 2024
2. This cerfificate is valid only to the item calibrated on date and place of calibration.
3. This canification is traceabls to the Internationsl System of Unil.
Remark : TPA : Technology Promalien Assoctation | Thailand - Japan )
Result of Calibration ;= ( * | Without Adjustment

Function of UUC* ; Temparalure Source
Fresh alr seting : Closa Environment during calibration
Baginning Finished
Temp. { °C } 24 24
[REL_Humid, { % ) 54 57
|AC Supply i Valt ) 2 223
Ref. Std,
" Position : 1D Ho:
1 |zveRio |
20-16RTD-02
4 |zseRTDO0f |
& 22-16RTD-05
] 20-16RTO-08
7 |zteRTDO7
Probe Installation Details ; Dimensicn of Chambar ; 8 22-16RTD-08
8= 10 cm 3 0.48 m 9 {rel.) 22-16RTO-09
be 10 em = 065 m
B= W W H= 12 m
Capadty= 037

tenanslumuny

TEGHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac=hRA

MENT AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLLIANG BANGKOH 102560 [ —
TEL.0-2717-3000-29 FAX.0-2719-9484 HLIBHATION 1008

Certificate of Calibration G M AATMEST

Page: 1of 3
Equipment : Incubator
Manufacturer : Bindar
Model K8 400 ES
Serial No. © 20200000015535
1D Ne. : UAE MIC.018/2564
Submitted by : United Analyst and Engineering Corsultant Co., Lid,
3 Soi Udomsuk 41, Sukhumyit Road,
Bangchak, Phrakhanong,
Bangkok 10260
Location : Microbiology Laboratory (302)
Received Order ; 01 Apeit 2024
Calibration Date : 01 April 2024
Amblent Temperature : (26+10)°C
Redative Humidity : (50+£30) %
Calibrated by : Man Pattanapongpaiboon
Approved by © M
Approved Signatory
{ | Ponpan Palpim
(V') Sunit Imjai
() Kunchit Promprat
Issue Date ; 7 April 2024
The Uncartainties are for a of 85%
This tner tran = ful, prie written
Approval of the bead of Corporate Sarvices 3+ Equpment Calibration and Testing Senices.
.
wnaslimunu
Equipment : Incubator Cert. No.: 24TME4T
Condition As-Recelvad : Used ltm Page: 3of3
Referance - 2404-00030C-6
Result of Cal () Without Adjustment
Function of ULIC Temperature Source
Frash air setting : Closa
Calibration | wuc* | uLC Overall
Paint Setting stability ¥ Variation| Factor
L"Ch {eyl (e (£°C}) (%G 1c) L
350 36.0 35.0 0,035 0.18 0.22 2
Calibration T ('c)
Paint Positien
(%) 1 ] 2 ] & | & 5 | 8 | 7 | 8 [8(el)| {(+C)
350 [ 35000 | 35022 | 34.841 | 34851 [ 35,027 [ 35,011 | 35.023 | 35.028 | 35.007 030

Average® : The sverage of 30 values in each posifion.

Temparature stability : Ona-half of the greatest diffe of a1 any one Sensor.
= The i diff of alany sensors and the measured

temperature at the reference location which are observed at the same time or at as close an obsarvation time as

possible 1o the [pattam or ‘within the chamber under sleady-state conditions.

QOverall Varlation : Tha Differance of the maxmum and minimum i

uue* 1 Unit Under Calitwation

Mot @ The reported uncaalnty of measurement was included stability and excluded uniformily |

Tha reported uncertsinty of measurement was based on & standand uncartainty mulliphed by a coverage
fector k, providing a level of confidence of approximately 95 %.

-ala-

mnm':‘laimuqu



TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN)

EQul CALIBRATION AND
5344 PATTANAKARN ROAD S0f 18, SUANLUANG, SUANLUANG BANGKOK 10250 o o
TEL0-2717-3000-20 FAX.0-2715-8454 CaLmmATION 3908

Certificate of Calibration Sk Bo ZATHON

Page: 1of 3
Equipmant : Incubator
Manufacturer : Memmer
IPF 260
Serlal No. : VE16.0066
1D Mo. : UAE MIC.032/2558
Submitted by : United Analyst and Engineering Consultant Co, Lid

3 Soi Udomsuk 41, Sukhumyit Road,
Bangochak, Phrakhanong,

Bangkok 10260
Lecation ; Microbiology Laboralory (302}
Recelved Order @ 01 April 2024
Calibration Date : 02 - 03 April 2024
Ambient Temperatura ; (26£10)°C
Relative Humidity : (5030 %
Calibrated by Man Pattanapongpaiboon
Approved by @ £
Approved Signatory
{ ) Ponpan Paigim
W) Suwit Imyed
{ ) Kunchit Promprat
Issus Date © T April 2024
The are for of %
Thie cartificats may ot ba raproduced other than in full, secapt with the prioc writen
AppeTval of tha 3 and
.
enasluemunu
Equipment : Incubator Cert. No.: 24TMESD
Condition As-Raceived @ Used itsm Page: 3of3
Reference : 2404-00030C-2
Result of Calibration :- (%) Without Adjustmant
Function of UUC" © Temperature Source
Fresh air setting : Closa
Callbration | wuc* | wuc* | T Ovarall
Point Satting | Reading stability Varlation| Factor
(T} = O = [(£'C} (') LC) k
250 25.0 250 0.053 0.8 13 2
36.0 36.0 36.0 014 057 0.83 2
u e
Point Position
(e} 1 2 3 4 5 ] 7 B | oref) | (#C)
250 25.506 | 25310 | 25439 | 25412 | 24.347 | 24332 | 24.313 | 24.414 | 24878 0.30
380 35843 | 35065 | 35618 | 35701 | 36,230 | 36,260 | 38,343 | 36357 | 36,063 0.3

Average® : Tha average of 30 values in each pesition.

Temperature stability : One-hall of the grealest of e lure 2l any one sensor,
:Tha i i of at any sensars and the messured
temperature at the reference kocation which are nhaensed at the same time or at as close an ohesrvation time as
poasible to ine the F pathern or quneity within the chamber under steady-state conditions,
Ovarall Variation : The Diffarance of the and minimurm p absarvation

uue* : Unit Under Callbration
Mote : The reported uncedainty of measurement was included stability and excluded uniformity .

The reporied uncertainty of measurement was based on & standard uncertainly mullipiad by a coverage
factor k, providing & level of confidence of approximatsdy 95 %.

-ollo-
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Equipment : InGubator Cert, No,: 24TMB50
Condition As-Received :  Used ltem Page: 2of 3
Referance : 2404-00030C-2
Procedure Usad :-

libration were uging 'GP-0T02 based on TLAS G-20 according o direct
messurement mathaed with Data isition which: with T Detector { RTD |

The temperature scale used was basad on ITS-00.

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

Instrument SerialMo.  CerMo.  Iracsable Due Date
1 ) Data Acquisition MY48023852 Famizz TPA 26 Jul 2024

2. This cerificate is valid only to the item calibrated on date and place of caliwation,
3. This caertification is tracestis 1o the International Syatem of Unit.
Remark : TPA : Technology Premation Asseciation | Thaitand - Japan |

Result of Calibration ;- 1"} Without Adjustmant
Function of UUC* ; Temparature Source
Frash air satting : Closa during
Beginning Finiahed
25 25
57 54
[AC Supply [ Valt } 221 222
Posltion :
H
1
~ 2 |1s1eRTD02
3 [1a1eRTD03
4 18-16RTD-04
i 16-16RTO-05 |
8 18-16RTD-08
T 21-16RTD-07
Probe Instaliation Details : Dimension of Chamber © L 18-18RT0-08
a= &0 om b= e 9(el] | 16-16RTD-08
B= 50 &m W= FiT S
o= &0 om H= 08 m
Cogacity = 028 n@

wenanslairuny

HNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

RSC-TEITIETI2)
CALmRATION 0158

Cort, No.: 24TM28

Certificate of Calibration B 1913
Equipment : Watar Bath
Manufacturer : Memmert
Model : WHNE 14
Serial No. @ L416.0606
10 Ne, » UAE.MIC.002/2560
Submitted by : United Analyst and Enginesring Consultant Co,

3 Scé Udomsuk 41, Sukhumvit Read,
Bangchak, Phrakhanong,

Bangkok 10260

Location : Microbiclogy Laboratony
Received Order 10 February 2024
Calibration Date : 10 February 2024
Amblent Temperature : (26+10)C
Relative Humidity : (50+30)%
Calibrated by : Hrisda Malee
Approved by : m L

Approved Signatory
{ ) Pamnthippa Tameyakul
{ v/ Unnopphol Harachal
{ ) Suwit Imjai
Issue Date ; 18 February 2024

The Uncertainties ire for I ility of upproxi v 954
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Equipment : Waler Bath
Condition As-Received : Used ltam
Reference : 2402-02320C-2

Cert. No.: 24TM29
Page: 2of3

Equipment : Water Bath Cert. No.: 24TMZ0

Procedure Used -

Calibration were conducted using in-hause calbration procedurs CP-OT04 Based on ASTM ET15 according
to direct measurament method with Data Acquisition which connected with Industrial Platinum Reststance
Thermometer | IPRT ),

The temperature scale used was based on TS-90.

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

Instrument Serial No.  Cert.No.  Traceasble  Due Date
1) Data Acquisition MY4DC01451  23LM27 TPA 25 Feb 2024

2. This certificate is valid only to the item callbrated on date and place of calibration,
3, This cartification is fraceable to the International System of Unil
Remark : TPA : Technology Promotion Assoctation | Thailand - Japan )

Result of Calibration :- (") Without Adustment
Function of UUC* Temperature Source
Heat transfer medium used :  Water
Environmental AC Voltage Supply
L°C) {%RH. ) { Volt )
Beginning of C: 26 51 220
Finished of Calibration 25 50 221
Position : Ret. o,
1D No.:
1 N37Pa0i41a
s 7 2 N3TP300732
- S{ref. - — sammem e —
a B 3 N37P301420
4 N3TPa01421
5(ref.) N3TPA01425
Fromt
.
ansieaus,
TE GY PROMOTION ASSOCIATION ( THAILAND-JAPAN)

CORPORATE SEMVICES 3 EQUIPMENT CALIBRATION
T34 PATTANAKARN ROAD SO 15,511
TEL.

MBC-Tr-TISTIOIE
AHKI20 FAN. 027105k CALINRATEIN 503

Cert. No.: 24TM30

Certificate of Calibration Page. 4:089
Equipment : Water Bath
Manufacturer : Memmert
Maodel : WHNE 14
Serial No. : L416.0612
1D No. : UAE.MIC.003/2560
Submitted by : United Anafyst and Engineering Consuitant Co.,Ltd,

3 Sol Udomauk 41, Sukhumvit Road,
Bangchak, Phrakhanong,

Bangkok 10260
Location : Microbiology Laboratory
Received Order : 10 February 2024
Calibration Date : 10 Fabruary 2024
Ambient Temperature : (264 10)°C
Relative Humidity : (50 30)%
Calibrated by : Krisda Malee
Approved by : A | "f{———-—
Approved Signatory
{ ) Pornthippa Tameyakul
() Unnopphol Harachal
{ ) Suwit Imjsi
Issue Date : 18 February 2024
The Uncertainties are for a P ility of approxi y 95%

Condition As-Received : Used ltem Page: 3of3
Reference : 2402-02320C-2
Result of Calibration :-  ( * ) Without Adjustmant
Funetion of UUC* : Temperature Source
Calibration uuc* uuc* Average” Standard Reading | “C } |
point Setting | Reading Position
(e} 1°c) tc) 1 | 2 [ 3 T 4 ] s(et)| (+'c)
445 444 444 44508 | 44468 | 44502 | a4521 | 445 0.15
Calibration Coverage
gt Uniformity | Stability Factor
e) {*a) (£°C) K
445 0,15 0.074 2

Average* : The average of 30 values In each position

:The of p at any sensors and the measured temperature
at the reference location which are observed at the same time or at a5 close an observation time as possible
to ine the pattermn or within the chamber under steady-state conditions,
Stability : One-half of the greatest i of at any one probe.
Uuc* : Unit Undar Calibration
Note : The reported uncertainty of measurement was included stability and excluded uniformity.

The reporied uncedtainty of measurement was based on a standard uncertainty multiplied by a

ge factor k, - providing a level of of i 95 %,
~ofo-
.
mnaw

Equipment : ‘Water Bath

Condition As-Received : Used Item

Reference : 2402-02320C-3

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM ET15 according
1o direct measurament method with Data Acguisition which connected with Industrial Platinum Resistance
Thermomater | IPRT ).
The temperature scale used was based on |TS-80.
Condition of this result of calibration

1. Reference standard Instrument:-

Instrument Serial No. Cert. No. Traceable  Due Date
1} Data Acquisition MY42001451 23mzr TPA 25 Feb 2024
2. This certificate is valid only to the item calibrated on dale and place of calibration.
3. This cartification is 1o the Systern of Unit.
Remark : TPA : Technology Prometion Association | Thalland - Japan |
Result of Callbration :- {*) Without Adjustment
Function of UUC" : Temparaturs Source
Heat transfer medium used 1 Water
Environmental AC Voltage Supply
{"C} { %RH. ) ( Vot }
K i L] 21
26 55 220
Ref. Std.
Fesition . 10 No.:
1 N3TP301419
A0 I o 2 NaTP300732
&% | s | nwsoum |
4 N3TP301421
S{ref.) Na7Pa01425

Front
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Equipment : Water Bath Cert. No.: 24Th30 - - .
o i A mceiveiss. Usedir ool Calibration Certificate
Reference : 2402-023200-3
Result of Calibration ;- { * ) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuct uucr ‘Average® Standard Reading | 'C | Certificate No.: 2403982-001-01
point Setting | Reading Position Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
s L) () i [ 2z T 3 [ 4 Tsien)| (zc) Address: 3 Soi Udomsuk 41, Sukhumvit Road,
44 ] ¥ . . 51 44,528 0.15
44.5 446 44.6 44491 | 44463 | 44408 | 44518 | 44 — 10260
cotr s sy [
(5] {'c) (+°C) k Pagu 1 af 3
44.5 012 0,059 2
Equipment: Autoclave
Average® ; The average of 30 values in each position.
1 : The of at any sansors and the measured lemperature Manufacturer: ALP
at the reference location which are observed at the same time of at as close an observation time as possible
to the pattemn or within ihe chamber under steady-state conditions. Model: cL-40L
Stability : One-hall of the greatest G of at any one probe.
UUC* @ Uit Under Calibeation _ Serial No.: r——
Note : The reported uncertainty of measurement was included stability and exchuded unifcomiy.
The rapored uncertainty of measurement was based on a standard uncertainty mulliplied by a 1D No.: UAE.MIC.019/2560
factor k, & bavel of of i 95 %.
Order No.: 2403982
-olo-
Operation No.: 2403982-001
Date of Receipt: 7 August 2024
Date of Calibration: 7 August 2024
Calibrated by Samsak pp 1 by /y‘ 7
Spacialist { Miss Preeyaparn Jaengkarnkit |
Vice President, Department of Laboratory Servicas
Data of Issua: 14 August 2024 Responsible for the Technical Management Team
Tha ara for a of 95 %,

This Certificate = issued in accormdance with the conditions af accrecttation granted by the Thal Laboratory Accreitation schemi
which has assessed the measurement capabdlity of the laboratory and its traceabilty to recognized nationsl standards and Lo the units
of realized at tha national standards laboratory. This certificata may not be reproguced cther than in ful
ExDepT with the priar written approval of the National Food [nstitute.

F-C5-009 Revsion; 01 Date; 20-04-65

P 4]
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Calibration Report Calibration Report
Certificate No.: 2403582-001-D1 Cartificate No.: 2403962-001-01
Equipment: AutooEvE Equipment: Autoclave
Model:  CL-40L Seriat Noi; 07258 Model:  CL-40L Serial No.:  BO7298
Resokition: ] “C 1D No: LWAE. MEC,019/2560 Resstiutian: 1 "t 10 Moo UIAE MIC.015/ 2560
Masufactures;  ALP Manufacturer:  ALP
Date of C: 7 August 2024 Pugn 30l 3 Date of Calibration: 7 August 2024 Page 2ot 3
Calibration point: 121 % ==
el Location: MICROBIOLOGY LABDRATORY (301, UNTTED ANALYST AND ENGINEERING CONSULTANT CO,LTD
Cabitration | Temperstwre | Aolative | Line oltage Environment Condition: Ambient Temparature { 29 £ 1 ) °C
Candstion ey ¥i%e)  (volt)
Relative Humidity { B0 25 )%
Min 8.0 55 24
ta 0.0 & 26 Line Voltage [ 225 & 1 ) ver
Tablel : of N Condition of this results of Calibration:
Measured Temperature (*C) @ Sensor No., 1. This instrument wes calibrates by nsart 3 sandard Data loggers with RTD into its autocave and calibation
Calibration Paint Eeneor 0.2 b REFY Uneertainty ecanding lo V-TE-DIB based on BS 2646-1:2021, for st in
) std.# 1 [ stdezren | Std.# 3 *(°) Part 11 Design, canstruictan, safety and performance - Specification.
121 13243 | 1224 | 12244 0.65 - The temgenature scale used wes basad on 75 - 30,
- All dotr shaw below wees final values and the mitial data may be abtained upon reguest.
2, Refenance Standard Instrument ©
Tabla2: of C Result Instrument Model Serial No, | Certificate No.|  Due Date Through
uuE* Satting uUC* Reading Stability Uniformity | Overall Variation prpr———r] p———— P R
ve) | Minge) [ Max(e) wengece] P2 | (g ca re Digaal Toemrenetes wis ATD - R |
T w | wm | = | on 0065 2 ") (Data Upaaah OM-CP-HITEME- 140 RE595] TE £70231-01 25-Fen 73 e
CM-CP-HITEMP-140 RSE315 TE 6702320 5-Fet-25 il
3. This certificate is traceable ta International Systerm of Units (ST Liits).
Biter 4. This certificate was certified only far the instrument we calibrated.
The quated uncertainty include * Stabiity * and * Loasng effect { 20%: of Undformity )° 5. This result of calibration wes found securake &5 shown on date and place of calibration oaly.

UuC* = Une Uncer Calbraticn &, This standard oes nat apaly 1o sterlizars or disnfactors used for medical, dental, pharmaceutical,

Stability = Ore-half of the greatest maximum difference of measired temperatures at sy cne sensors, 7, Condition of Calirated item :  Good

for 2t least haif an hour after reaching steady state. ULC Deseription ©  Setting program function sterfization ©  STERILIZENCHMAL
Unifarmity = The masmum differance of measured temperatures at any sensors and the measurad Timeof delication 15 Minute AL 13 T
lemperature 21 the relarence location which are observed st the same time. i AP i
: ustmen! .
Crverall Vesiation = The difference of ther makimum and mAimum messared tomperatires Hrogout observation time Sbemietialhention ’ 7 ¥

The repart uncertainty of measurement was based an standard uncertainty mulipied by coverage factar k= 2, previding After adjustment
a leval of confidence of approximately 55 %, 5

- End -

#5002 Revisan; 01 Gme: 700405 fg. . , Bezlt FOS-012 Reviain: 07 Date: 200455
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Calibration Report

Certificate No.: 2402281-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,

F 10260

Page 1of3

Equipment: Autoclave
Manufacturer: ALp
Model: CL-40L
Serial No.: BOB763
1D No.: UAE.MIC.026/2563
Order No.: 2402281
Operation No.: 2402281-001
Date of Receipt: 2 April 2024
Date of Calibration: 2 April 2024

Calibrated by  mrierawut Prapawuttipona  Approved by /‘];i
Scientist { Mr-Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Tasue: 9 April 2024 Responsible for the Technical Management Team

The inties are for & af 95 %,

This Certificate & issued In accardance with the condions of sccrediation granted by the Tha Laboratory AccredRation scheme
which has assessed the measuremant capability of the laboratory and its traceabiity to recognized natanal standards and to the units
af reatzed at the o national standards laboratory. This cenificate may not e reprocuced othar than m ful
excapt with the prior written approval of the National Faod Tratitute.

FC5-009 Reysion: {1 Date; 20-04-65

Certificate No.: 2402281-001-01
Equipment: Autoclave
Modal: CL-0L Serial No.;  BOBTE3
Resalution: 01 A 1D Ko, : UAE,MIC.026/2563
Manufacturer; AL
Date of C: 2 April 2024 Page2otd
Location: LASORATORY, UNITED ANALYST AND ENGINEERING CONSULTANT OO, LTD.

Environment Condition: Arnbiient Temperature [ 25 £ 1 )¢
Felathve Humigy 55 = 7 ) %
Line Voltage [ 225 &£ 5 ) valt

Condition of this results of Calibration:

1. This inatrurment was calibrated by nsert 3 standard temparature recarder with ATD into its autockave and calibratan
socording to W-TE-DLE based on BS 2546-1{2021) For n Desgn, safety
and performance Specification
- The temperature scale used was based cn 175 - 90
- Al data shev Below wee final vilues and the initial data may be obtaired upan request.

2. Reference Standard Instrumant

Instrument Mode! Serial No. | Certificate No. Due Date Through
“RRVICHRL T
HTempla0-2 R54818 TE 660383 01 B Apnl 2024 INS-'Jll'J'IP
Dugta Thermometer with BT = . ¢
{Dama Loagerh HTemplan-32 525601 TE 67003301 | 3 November 2024 | MAGGETEEH INC.
MTemplal-2 S25602 TE 670034-01 | 9 November 2024 [ MADGETECH INC

This certificate ts traceabée to Intarnational System of Units (51 Units),

This certificate was certrfied anly for the instrument we calibrated.

This result of colbration was found accurste as shown an date and plece of calibestion only,

. This standard dees not apply to stedlizers or disinfectors used for medial, dental, pharmaceutical

oo obow

Coeistion of Calibrated item :  Good
UL Description | Setting program function sterilzation :  STERILIZE/NCRMAL
Time of seclization 15 Minute At 115.0 sand 1210 °C
. Result of Calibration | Without sdjustment
After adjustment

-

FL5-012 Rewrson: 01 Date; 200465
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Calibration Report
Certificate No.: 24022B1-DOL-0L
Equipment: hutoclave
Model;  CL-40L Serial bo.:  B0A7EY
Sesoiubon: 01 T [D Mo UAE MIC 026/2563
Manufacturer; ALP
Date of Calibration: 2 Apel 2024 Foge 3ot 3
Calibration point: 1150 aand 121.0 *C )
[= result:
Calibration | Temperatuse | Line ¥altage
Condition 'y ) (valty =
Min 244 486 5]
Max 255 6l 230
Tablel : Reporting of Temperature
Measurad Temparatura (*C) @ Sensor No.
Calibration Point| {Sensor No.2 is REF) Uncertainty
°c) Std.# 1 St # 2 (Ref) Std.# 3 (%)
115.0 115.28 115,35 115,38 64
121.0 12128 121.36 12137 .64

Table 2 : Reporting of Characterization Result

uuC* Setting uuc* Reading Stahbility Uniformity |Overall Variation
("c) Min ("¢) | Max{°C) |average("C) MPa £ (¢} {°ch ey
115.0 115.0 1151 115.0 1.08 119 0.13 0,45
1210 1200 1211 121.0 0.12 0.17 010 036

Hate

The quated urcartainty include ™ Stability * and * Loading effect | 20% of Unifarmity
uuc* = Unet Under Calibration
Stability = One-hall of the grastest waximum dfference of measured temperatures at any one sensors,
for at least half an hour after resching steady state.
Unifarmity = The maximum difference of measured temperatures at any sersors and the measured
temperature at the reference location which are cbserved at the same time,
Overall Varation = The diffarence of the makimum and minmmum measured bemperaiures througout chservation tme.

The repert uncertainty of messurernent was based on standard uncertalnty mutipied by coverage factor ke 2, providing
a level of confidence of approximately’ 95 %.

F-C5-012 Revision: 01 Date! 35-44-65
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Food ncusmal Laborarory Servce Cenes CALIBRATION Dasi

Calibration Certificate
Certificate No.: 2402419-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanang, Bangkok 10260
Pugn 1 0t 3
i ic Balance
Manufacturer: OHAUS
Model: PX623
Serial No.: 236754745
ID No.: UAE.MIC.055/2565
Order No.: 2402418
Operation No.: 2402419-001
Date of Receipt: 18 April 2024
Date of Calibration: 19 april 2024
Calibrated by  Mr.Pheraphat Tusnjit Approved by,
Sciontist { Miss porn Jaenglsenkit |
Vice President, Department of Labaratary Services

Date of Issue: 23 April 2024 for the Technical Team
The fora ity of approximately 85%

This Certificate & issusd in accordence with the condtions of accrediation granted by e Thal Laboratory Amcediation Scheme
which has assessed the measrement expsbiity of the 13portory and its traceabiity 1 recognized national mandarts and to the
urits. of measurement redlited 8t the coresponding national standards laboratory, This cortificate. may not be reproduced other
than in full &xcept with the praor written approval of the Nabonal Food Institute

F-C3-008 Revisian: 01 Date: J0-04-85
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Calibration Report

Certificate No.: 2402419-001-01
Equipment: Elsctronis Balance Manufacturer;  OHALS
Model: Resolution: 0001 g
Sarial No.: CR36T5AT4S ID Nou LAE MIC 08825
Capacityr 620 g
Date of Calibration: 19 Awi 2004 Page 2ef
Environment Condition: Ambort Tomperstue: 260 + @3 T Aelstvesumdee 57 0 B4 W
Place of Calibration: Room 301, UNITED AKALYST AND ERGINESRING CONSILTANT 0, LT0.
Condition of Equipment: Good Concimon
Condition of This Results of Calibration:
1 Caibeation Method F] Mo W-MAGHL Tn-Housa Mosno based on URAS. Lan 14 : 018
2 Referunce Standy

Reference Standard ~ Model  SeriaiNo.  Calibrated By Certificate No.  Due Date

Standard WoigHt Cass E2 15009 1588 s I3 LEDS 8 Novomber 204
Instrument Model Sorial Mo, Calibrated By Certificate Mo, Rua Data
Thermo-Hyg Meter B0 WFLETH 098773 Quamy Retam QH24-04a2 4 March 2024

3. This covtificationn s tracasilo b 52 UNTT

4 Tris curtificatn wars certifiad ey far £ ingEnument we cabrated.

5 This st of Caltration. was fund accunite 2s shawn on dete and clece of cakrstan oy
1. Repeatability of Reading:

Womns Vaue | g | ‘Standard Devistion of Resding (g
E Q0007
600, o0

2. Off-Canter Error:
Amasof 200 g waE A0S and MOWD 10 VNS postion on pan.

Tha Bakangs eadeg GbEENDE & ghan o tha tatle

]

T = z
1 ] 3 k] L : ] & [Maxmum Drfterence| 2\3 “?r‘f'
Lo J1¢t o ¥/¢ g S1¢ g ¢ g 30C g} I g l}-

o000 | sonooa | moon | ssmme | sooe | svoces 0,002

S o
ol

F-C8-017 Rewsion: 01 Date! J0-0465
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Calibration Report

Cartificate No.: 2402418-001-01

-
Sl

%

i

Equipment: Elrzone Baance Manufocturer  CHALS

Model: X8I Resulution: npet

Sarial Ne.: C76754745
Capacity; B g

g

IO Mo LAE MIC. 055 T565

Date of Calibration: 19 ape 2004 Page 3of 3
Calibration Results:  (Continued)
Calibration Range; 0600 g
Calibration Adjustment:  Intermal Cafibration
3. Departura from Nominal Value:
Hosinal Veue Sandard Velue Mverage Rbadng Comection Uricernty Coverage Factor
{9 ) L g | o (i | L]
Uritid 0.0:00 .00 twoon Q00083 200
1 L0000 1000 00 00063 240
5 50000 5.000 0400 000053 2m
1w 10000 20050 0000 0000 240
20 20,0000 an,000 000 200083 200
50 £0.0000 0,001 0,001 0Ed 20
w00 160.0000 100,001 001 i 100
200 2600000 .00 Ao 100
30 000000 200003 00z o001 200
400 3969999 00,001 L 00018 100
0 L] 500,001 003 [TEES 200
00 35 aerd 600,002 L0z 0.0014 100

27 zozht

The meported uncertainty of Mbsture=ml was Disad o 3 Standard urcananty mutiploc by 2 coverage factor ¢, prowding =

Ievad of confidenon of sporomitoly 95 %

RS - R—

F-C5-03 Revision: OF Date: J0-04-65




