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List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. COF-045-67 4 Nov 24 3 Nov 25 -
Calibrator 3540
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 24P1250 10 Apr 24 9 Apr 25 -
- (Thailand-Japan)
3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24P1369 22 Apr 24 21 Apr 25 -
(Thailand-Japan)
4 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24H752 10 Apr 24 9 Apr 25 -
(Thailand-Japan)
5 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific a2i UAE Consultant Co.,Ltd. 17102024 17 Oct 24 16 Oct 25 -
1201778110
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific a2i UAE Consultant Co.,Ltd. 04102024 4 Oct 24 3 Oct 25 -
1200636462
7 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
8 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 04092024 4 Sep 24 3 Sep 25 -
1201778113
9 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 04092024 4 Sep 24 3 Sep 25 -
1182920012
10 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
11 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 09092024 9 Sep 24 8 Sep 25 -
1201497730
12 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 09092024 9 Sep 24 8 Sep 25 -
1201497732
13 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -

2016PSIG




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
14 |Wind Speed/Wind Direction WS/WD LSI Lastem DNA202/E-LOG Jiranatee Associates Co., Ltd. CWS-027-67 7 Aug 24 6 Aug 25 -
BQ1705627/17037708
15 |Wind Speed/Wind Direction WS/WD LSI Lastem DNA202/E-LOG Jiranatee Associates Co., Ltd. CWs-028-67 7 Aug 24 6 Aug 25 -
BQ1705626/17037713
16 |Total Hydrocarbons Analyzer Total Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 19092024 19 Sep 24 18 Sep 25 -
GAL13KSE
17 |Total Hydrocarbons Analyzer Total Hydrocarbons Thermo Scientific 55i UAE Consultant Co.,Ltd. 01102024 1 Oct 24 30 Sep 25 -
1182920025
18 |Standard Gas Total Hydrocarbons Linde D824432 Linde 09042013 4 Aug 20 4 Aug 28 -
19 |Sound Level Calibrator Calibrate Sound Level Meter 01dB CAL31 Innovative Instrument 24-ACT-087 25 Jun 24 24 Jun 25 -
(Acoustic Calibrator) 84065 Co.,Ltd.
20 [Sound Level Meter Lheq 24 hrs Larson Davis LxT2 Innovative Instrument 24-SL.M-235 10 Jul 24 9 Jul 25 -
0005346 Co.,Ltd.
21 |Sound Level Meter Lheq 24 hrs Larson Davis LxT2 Innovative Instrument 24-SLM-237 10 Jul 24 9 Jul 25 -
0005393 Co.,Ltd.
22 |Sound Level Meter Lheq 24 hrs Larson Davis LxT2 Innovative Instrument 24-SLM-214 2 Jul 24 1Jul 25 -
0005398 Co.,Ltd.
23 |Sound Level Meter Lheq 24 hrs Larson Davis LxT2 Innovative Instrument 24-SLM-240 11 Jul 24 10 Jul 25 -
0005299 Co.,Ltd.




List of Instruments Certification for Water Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Water
1 |pH Meter pH Ecosence pH100A Technology Promotion Association 24CH1418 14 Nov 24 13 Nov 25 -
24H005156JEN (Thailand-Japan)
2 |Conductivity Meter Conductivity Horiba LAQUA-EC210 Technology Promotion Association 24CH1060 28 Aug 24 27 Aug 25 -
HCOK0005 (Thailand-Japan)
3 |Tubidity Meter Tubidity Thermo Scientific EUTECH TN-100 Technology Promotion Association 24CH444 12 Apr 24 11 Apr 25 -
3065434 (Thailand-Japan)
4 |Salinity Meter Salinity YSI Pro 30 Technology Promotion Association 24CH821 10 Jul 24 9 Jul 25 -
22E105869 (Thailand-Japan)
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOT 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Gert.No.: 24P1250
Page: 2of 2

Certificate of Calibration Cortilcate'Ne.i:2dr250

P: : 1of2
o Without Range:; 0 inH:O (0 36 inH:0
Pressure Measurement Scale Interval : 0.1 inHzO ( The Second Estimate )
Equipment : U Tube Manometer Increasing Pressure
Manufacturer: Dwyer This certificate may not be reproduced other than in full, i
except with the prior written approval of the head of UUC Indication
Model : 1221-36-W/M Corporate Services 3: Equipment Calibration and Testing Services. Applled Pressure  High-port side Low-port side Ae Emor
Serial No.: = 0.00 0.00 0.00 0.00 0.00
2.00 1.00 -1.00 200 0.00
1D No. UAE.EFM.076/2566 2.00 2,00 2,00 2.00 0.00
Condition As-Received: Used Item 6.00 3.00 -3.00 6.00 0.00
Received Date: 03 April 2024 8.00 4.00 -4.00 8.00 0.00
e J 10.00 5.05 4.95 10.00 0.00
Calibration Date: 10 April 2024 12.00 6.05 5.95 12,00 0.00
Reference: 2404-0118WSC Submitted by: United Analyst and Engineering Gonsultant Co. Ltd, 400 e - N0 D0
! b 16.00 8.10 -7.95 16.05 0.05
Ambient Temperature: (23 + 2) °C : - 18.00 210 895 18.05 0.05
Relative Humidity: (50 %15 ) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, 20.00 10.10 995 20.05 0.05
Phrakhanong, Bangkok 10260 22.00 11.10 -10.95 2205 0.05
Atmospheric Pressure: 1007 mbar
24.00 12.10 -11.95 24.05 0.05
Procedure used: The calibration was by direct i method against Pressure Measuring Instruments 26.00 13.15 -12.95 26.10 0.10
Standard according to calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as 28.00 14.15 -13.95 28.10 0.10
a guidelines. 30.00 15.20 -14.95 30.15 0.15
Condition of this result of calibration 2 e i 015
34.00 17.20 -16.95 34.15 0.15
1.Reference standards instruments : % o0 Talco P E .-
Instrument Model Serial No. Certificate No. Due Date
1) Pressure Calibrator PC106P 1189 MP-0176-23 12 Sep 2024 TfX uncertainty of measurement was & 0.11 inH:0
* /AP = High-port side - Low-port sid
2.This result of calibration was made on requested at the point specified by customer. Igaportice Loy porside
* UUC = Unit Under Calibration
3.Scale and conversion factor is 1 kPa = 4.0146293 inH20 The reported uncertainty of measurement was based on a standard uncertainty multiplied
4.This instrument was used clean air as pressure media. by a coverage factor & = 2, providing a level of confidence of approximately 95 %.

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 pp Signatory :
Issue Date : 17 April 2024 [ 1Phalinee Prabpaipal

[ 1Sura Suwannasri
[V/] Attapol Panurach
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ;I -:i ﬁ
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

R
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 “u./';‘\\a‘?‘
S
TEL. 0-2717-3000-24 FAX. 0-2719-9484 i MEC T TR T
CALIBRATION 0088
Certificate of Calibration  Certficate No.: 2451369
Page: 10of2
Equipment : Aneroid Barometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : = Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.013/2547

Condition As-Received: Used Item

Received Date: 05 April 2024

Calibration Date: 22 April 2024

Reference: 2404-0243WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.
Ambient Temperature: ( 23 * 2) °C

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

Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1007 mbar

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

Condition of this result of calibration
1.Reference standards instruments :
Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI142 1422505046 MP-0094-23 03 May 2024
2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.
3.This result of calibration was made on requested at the point specified by customer.
4.Scale and conversion factor is 1 kPa = 7.50062 mmHg
5.This result of calibration instrument was in absolute pressure.
6.This instrument was used clean air as pressure media.
7.The certificate is valid only to the item calibrated on date and place of calibration.
8.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suksan Khankaew Approved Signatory :
Issue Date : 23 April 2024

[ 1Phalinee Prabpaipal
[ 1Sura Suwannasri
[v/] Attapol Panurach
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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 BT THA TS

CALIBRATON 0088
Certificate of Calibration Certificate No. : 24H752
Page: 10of2

Equipment : Dial Thermo-Hygrometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.004/2548

Condition As-Received: Used Iltem

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

Ambient Temperature: (25 * 3 ) °C
(50 +20)% 81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

Relative Humidity:

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

Procedure used:

Condition of this result of calibration

1.Reference standards instruments :

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

2.The certificate is valid only to the item calibrated on date and place of calibration.
3.This Certification is traceable to the International System of Unit maintained through:-
~Thunder Scientific Corporation, NVLAB Accreditation No. Calibration 200582-0
-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :  Chakiit j \pp ignatory :
Issue Date : 18 April 2024 [ ] Chakrit Waewwanjua

[v]Viporn Tantiyawutti
[ 1Unnopphol Harachai

tanms‘laimuqu

CertNo.: 24P1369
Page: 20f 2

Result of calibrati Without
Function:- Absolute Pressure Measurement
Increasing Pressure

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

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

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

Error (mmHg) 1.60 0.29 -0.61 -1.07 -1.97 -3.05 -6.91

D ing Pressure

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

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

Error (mmHg) -6.91 -2.99 -1.71 -0.69 -0.13 0.65 1.56

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

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

-00c-
lu
Cert. No.: 24H752
Page.: 2 of 2
Result of Calibrati Without Adjustment
Function: Humidity Measurement.
Reference Standard uuc Uncertainty
Temperature Humidity Reading Error of Measurement
(°c) (%R.H.) (%R.H.) (%R.H.) (£%R.H.)
25.0 40.1 41 0.9 16
25.0 60.0 60 0.0 1.7
25.0 80.0 78 20 1.8
Result of Calibration:- Without Adjustment
Function: Temperature Measurement.
Standard uuc Uncertainty
Temperature Reading Error of Measurement
C) (°C) (°C) #°C)
20.014 205 0.486 0.72
25.033 25.0 -0.033 0.72
30.010 30.0 -0.010 0.72
35.027 345 -0.527 0.72
40.013 395 -0.513 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%.

-00o0-

enaslupuny




ay United Analyst and Engineering Consultant Co., Ltd. A\ United Analyst and Engineering Consultant Co., Ltd.

3 Sol Udomsuk 41, it Aicad, Bangchak, F Bangkok 10260 3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Banghok 10260
i ay Tel 0 2763 2828 Fax 0 2763 2800 www. com E-mall om T eurans an Tl 0 2763 2828 Fax 0 2763 2800 www com E-mall om
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Oct 17,2024 Test Date : Oct 4,2024
Equipment : Gas Analyzer (NO2) Model : 42i Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer :  Thermo Scientific Serial Number : 1201778110 Manufacturer :  Thermo Scientific Serial Number : 1200636462
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (SOz) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i 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 6,2026 Expiration Date : Nov 6,2026
Multi-point gas test data Multi-point gas test data
Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ] Reference Value (ppb) Analy::;:;splay 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 20.00% 100.0 100.6 0.60 0.60 0.60 Level 2 20.00% 100.0 100.5 0.50 0.50 0.50
Level 3 40.00% 200.0 200.9 0.90 0.45 0.45 Level 3 140.00% 200. 200.7 .7/ X .35
Level 4 60.00% 300.0 300.5 0.50 0.17 0.17 Level 4 60.00% 300. 300.9 .9 .31 .30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00 Level 5 80.00% 400. 400.0 .0 .00 .00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.24 Remark : Measuring Range 500.0 ppb Average Difference (%. .23
:Acceptable Limit + 5% :Acceptable Limit + 5%
450 t Gas Test Chart 450 Multi-Point Gas Test Chartl
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2= United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10280
Tel 0 2763 2828 Fax 0 2763 2800 www. com E-mail om

Airgas

UTED ST e b
COMBATART COUFANT LIMTED

— " . -PO; GAS TEST REPOI
CERTIFICATE OF ANALYSIS MOLTI-POINT GAS TEST REPORT
Grade of Product: EPA PROTOCOL STANDARD UELEES - BRI

Customer (THAILAND)
< lme Equipment : Gas Analyzer (SO2) Model : 43i
Manufacturer:  Thermo SCIENTIFIC Serial Number : 1201778113
Labaratary
* Number A v Standard Gas Concentration Dilutor Detail
4t ”‘*: e -'-;'1 Sulphur Dioxide (S02) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
rati S e ——]
S Nitric Oxide (NO) 46.77 PPM  Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071
i Carbon Monoxide (CO) 965.9
i . Cylinder No. : EB0159156
ANALYTICAL RESULTS Expiration Date : Nov 06,2026
Companent Requested Actual Protocol Total Relative Assay
Concentration Concentration Mathod Uncertainty — Dale-., Multi-point gas test data
:_ Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ]
L] Level 1 Zero 0.0 0.0 0.00 0.00 0.00
; Level 2 [20.00% 100. 100.3 .30 .3 E
Level 3 40.00% 200. 200.9 .90 4! 4!
CALIBRATION STANDARDS Level 4 60.00% 300. 300.7 .70 .2: 2.
Cylinder No Concantration Uneertainty Expiration Date Level 5 80.00% 400. 400.0 .00 .0 .0
[ 5 Remark : Measuring Range 500.0 ppb Average Difference (%. .2
:Acceptable Limit + 5%
450 Multi-Point Gas Test Chartl
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United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Road, Bangchak, Banghok 10260
Tel, 0 2763 2828 Fax 0 2763 2800 www com E-mail com

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

7Y e aE

curwnrownn T8l 0 2763 2828 Fax 0 2763 2800 www.

com E-mail: Loom

MULTI-POINT GAS TEST REPORT

Expiration Date : Nov 06,2026

Multi-point gas test data

Test Date : Sep 4,2024
Equipment : Gas Analyzer (S02) Model : 43i
Thermo SCIENTIFIC Serial Number : 1182920012
ndar ncentration Dil r i
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. : EB01159156

Reference Value (ppb) Analy?:;:)isplay Difference Error | Percent Error [% Error ]
Level 1 Zero .0 0.0 0.0 .00 .00
Level 2 20.00% 100. 100.4 L4 .40 .40
Level 3 40.00% 2 200.7 .7/ .35 .35
Level 4 60.00% 300, 300.8 .8 .27 .27
Level 5 80.00% 400, 400.0 .0 .00 .00
Remark : Measuring Range 500.0 ppb Average Difference (%) .20
:Acceptable Limit + 5%
Multi-Point Gas Test Chart I
450
— 400 466
s
g 350
g 300
& 250
S 20 5o
R
s
£ 100 4
50
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0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
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ME United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10280
o St Tel, 02763 2828 Fax 0 2763 2800 www com E-mail Lcom
MULTI-POINT GAS TEST REPORT
Test Date : Sep 9,2024
Equipment : Gas Analyzer (CO) Model : 48i
Manufacturer :  Thermo Scientific Serial Number : 1201497732
ndar ncentration Dil r i
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) 965.9 PPM
Cylinder No. : EB01159156

Expiration Date : Nov 06,2026

Multi-point gas test data

Reference Value (ppm) Analy::;'ﬁl)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.0 0.0 0.0
Level 2 20.00% 10.0 10.6 0.6 5.7 5.7
Level 3 40.00% 20. 20.5 .5 24 24
Level 4 60.00% 30. 309 .9 29 29
Level 5 80.00% 40. 40.0 .0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.20
:Acceptable Limit + 5%
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Reference value (ppm)
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MULTI-POINT GAS TEST REPORT

Test Date i Sep 9,2024
Equipment : Gas Analyzer (CO) Model : 48i

Manufacturer:  Thermo Scientific

n ncentr:
Sulphur Dioxide (SO2)
Nitric Oxide (NO)
Methane (CHa)

Carbon Monoxide (CO)
Cylinder No. :

Expiration Date :

Serial Number : 1201497730

ion Dil r i
42.89 PPM  Manufacturer : Thermo Scientific
4677 PPM  Model: 146
= PPM  Serial Number : 1180540071
965.9 PPM
_EB01159156

Nov 06,2026

Multi-point gas test data

Reference Value (ppm) Analyf:;:)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.0 0.0 0.0
Level 2 20.00% 10.0 10.6 0.6 57 5.7
Level 3 40.00% 20.0 20.9 0.9 4.3 4.3
Level 4 60.00% 30.0 30.8 0.8 2.6 2.6
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.51
:Acceptable Limit + 5%
Multi Gas Test Chart
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MLASUREMENT RESULTS
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MEASUREMENT RESULTS |
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MEASUREMENT ITEM 1 Wind Direction Sersur Calbratian procedure:
MANUFACTURER +151 Lastem The wind diectiun sisar wiss callbmbe ogains
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Iheakiarang, Rangkok 10760

Dats logger, EA00
SENLAL HLMBER Semgar: 150
Dits Ingger: 17037706

Traceabilty-
Thi certifieare phovides o froceabity of The

RECEIVED DATE <12 Aug 2028 Mgawrement  $0  recugnied  the  nodianal

'MEASUREMENT DATE + O Aug 2026 gk, aha te pabisation of thie eternatiany(
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Metrmlogy institute of Thakml we Certifienty

ENVIRONMENTAL CONCHTIONS: b QA3 21

Amhient conditian in the (aboratury are as folow .
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Wind ditmetion frontal area’ 52 '
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CERTIFICATE OF CALIBRATION

Certificate No. : COT-180-87 Page 10f 2 Pages.
MEASUREMENT ITEM Temperature sensor with data logger Calbration procedive:
MANLIFACTURER N The temprratare cafibration s dantby
Ei0G Mn-House eolitwtion  mebod WL /000
orcovding o compariven methad with Stondard
SERIAL NUMEE! . 7
N % TR digitel rempenirune indivatit abd  stavcard
10 NUM e ) sempernture probe. The tempgrature srale ate
CONDITION AS-RECEIVED New item - biase 0 17590,
CUSTOMER United Anabyst and Engineering Consultant Co,, Lid,
81 Sol Lidamsik 41, Sukinamvit Road, Bangehak, Tracaabliny:

The epfcuiement ety are rroceable 1o the
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FECHEIBIGE MOk T Centificate  number:  TT-004724, Certificute
MEASUREMENT DATE = 21 Oct 2024 reiimbers £7-0101-23
ESSUE DATE 22 Oct 2024
Reference Lised During Collbration;
1. Stondand Temperature #robe
ENVIRONMENTAL CONDITIONS: Mt 575200 ASDR, Serial Mol 65 768209
: 2, Digita! Temy ture fndicotor
A bank MO e DAl bl " Mm:r. ur\-m:wc-?a MK i, Serin! Mo 71407
Temperaturs 230430 C posed
Relgtive Humidity 5501150 RRH
Uncentainty of Measurement:
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NOTED: The cersificate i valid anly 1 the jte b o lace v bosed an the standutl wicertainty mintaler by
o coverme foctar k=), Which for o parmal
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prababiliny af spproimately 5% The standord
umcwrtointy has ben (Wlermined i accordmne
TABULATION OF RESULTS:
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Heault of Callbration: (] Wishout Adiustment ) With Ajustment
Calibration Range; 20°E M AT

Table 1: This d with sansor Model: DMASTZ.1, 5/N: 24070579,
Dimension: (Rameter 14,88 mm,, Length 144 min.

Immezsion Depth Standard Resding UL Reading UG Reaging Eror Uneartwinty
(em) e [Befare] ["C} {Afar] (°c) re rey
10 20,031 18.37 1988 215 1,082
120 150005 /3 pE il 0,082
120 30016 mm an a2 0.8
120 35004 EER Y 63 0.47 008
123 EE ) LTS sy D43 1,682
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MEASUREMENT TEM - Retative hurmidity with dato loges? Caftbration procesure;

MANUFACTURER - LS Lastem The Aelgve  humidity snd s Tempsmituee

MODELITYPE Dats Logger: E-LDG cofibration wm  done By i e @alibration
Sermor: OMALT2.1 rnethed an W00 i WICL-RID weroviing T

SERIAL MMIER Data Logger 17037708 comparkan moiod wit Shoigrd | Chited | Mirran

Sarar: 2400573 pipeierler with Fempsnstuey seriee ond standant

BN Humislity peneatar chambr,

COMDITION AS-RECEIVED Pow o _ Triscenblity:

CUSTOMEN + Unitrd Anulyat and Enginesring Cansuftant o, Lad The (esuremams Sivw  trodeté  to | the
" Suldhiimalt Anad, Rangichah, Wptem of By (57) tycugh Nettimed
sanghak 100 InsTieTE o Mtrolegy Thasmal (NIMIT) Contificote

umber: TH-EP: 29 onv! Amnates Anociate Co.

RECEIVED DATE 10 Oet 2024 et Certiflcnte sumiser. 0T 00167,

MEASUREMENT DATE 21 rict 3034

1SSUE DATE 22 Ot 2004 Uncertninty of Memarsment

The Frporte unoertminty of meanmbment b bove
e the sondund  grcetninty  muftpled by @
cautinge foctor ke, Which for o normal distribtion

ENVIRONMENTAL CONDITIONS:
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CERTIFICATE OF CALIBRATION

Certificate Mo, 1 CPRO10-B67 Page Lof 2 Pages

Calibeation procedare:

MEASUREMENT ITEM Digrial barismetes
The Digital barometer was coiibrated agoinst

MANUFACTURER LSl Lastem Dighal e fiaratar, The Wi ﬂﬂﬂ!
MEDEL/TYPE Senair, DOAZAD 1 Jisedtex o cafibrmon

Dats logger. EADG wor weed 1 o calilratkan i,

AL NUMBER

SERL, IUMAE ’i!llsT.l'iﬁDth Troceability: .

Data logger: 17037708 The medsurement results afe frateabie to the
10 HUMBER v interaational system aof amits (5] through the
_:nml'rm.u—-lﬂ‘.ﬂvm 1 Usasd imem NIMT  (Nationnd  Metrafogy ittty of

CUSTOMER Uritedt Andlyst and Englneering Camsultint Co., Lid. Tholigne) el Cergificage mwmber: MP-0008-24
1 Sl Udamauk 41, Sukhamyis Road, Bangehak, . Y
Wﬂ-mw:
-\

Phraltanang, Banghol 10260

L tainfy of It
RECEIVED DATE <03 Aug 34 : mm?h,gﬁ standard uncertainty midtitied
MEASUREMENT DATE 08 fuy 2024 o covertige foctor k=2, Which for o parmal
|SSUE DATE - 05 Aug 2034 ton carresponds to o poverage
ability of opprovimotely 5% The
atendrd unesrizinty has heen l'lz!rnw\lne\d )
with the GUM Faly of
mensurement dedn - Guide to the sxpression
of umeernataty in measurement’
OF THIS RESULT OF €
1, Reference Standard imstrianent: 4
Instrument Model SerlalNg, Sertificate Mo Due Uate
Arsalute Pressurs Transducer CRGISH FIL TN MP-000%.24 27 D 24

1 Talibseation efort for calibration sequenca &
1. The ULIC* wa Ikstalied In vertical orientation above tateronce Sandard insriment and centar of ULCT was used o the refstenice bedel.
1. Culibration canditions:

A Conditian - [ " Y
Pressure transmitting msdium - Mgy
i [20°C 1 b} ngm'
Mo ¥ \'5;1' _n:
foms

- 5 W_Iﬂ] bt
5 The certificate is valld anlyte the ligm callbeated on dute and place of calibratian

cavned | l ];Ji_':. %";’4?

Elﬂl.s&u,nl‘l'hadulaﬂ RARATRR AR 0 T Mr. Paritiya Boontharoen
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CERTIFICATE OF CALIBRATION

Cortificate No.  : CPR-0I0-67 Page 2ol 2 Pages
MEASURERMENT RESLILTS + 61 Withaut adjustment T3 Wil arustment
CALIBRATION |N THE RANGE OF + 800 i to 1100 mbar
The results of and associated are reparted i the tabie balow.
[30) | Errue ] Uncertainty (2] J
{mbas) {misas) mbar)
won 16 (] B
83012 a1 0is
LLRE] -0 0.3
29913 a1 028
21008 ng _ ¥
950,08 o7 [i¥:]
o807 LE 033
101008 0.1 028
D07 on 023
W05 a1 I8
17 [ ¥ A1 028
Mote: UUC* Usit Under Calibration
< To-convert the result in repart unet 1o Pa should be multiphy By 100,
*Endd ol certificate®
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NAC Accredited colibration loboratory f,,//._-‘;.\"‘\.\\.“‘
HRANATEE ASSOCIATES COL| T SOVIEC 17017 AR
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CALIBRATION 0367
CALIBRATION 0367
Presiine mensurement Kboritory
Catibratinn swrvices department
Certificate No. © CRR-GA0-67 Page 2 of 2 Fages
MEASURFMENT RESUILTS i Without adjustmient L wath adjustmans
CALIBRATION |N THE RANGE OF + 500 mimte te BZS mimHg
The resudts of caiil i aeancuted are reptrbed inthe tabile halow.
STO e Ewor Uncertuifty () |
frmHg) [mmg| {mmbg) mmiig)
~ G0D.1E [TE] an [¥7)
422,65 6225 a1 0.2
645,16 6450 a2 a1
G766 BET.6 01 021
9013 6801 no [ %3]
T1Ed 7125 o [F:]
7513 7350 a1 o
5761 ISTE o0 [F:1
75013 1801 [0 011
no2es 8025 01 o
514 #51 ot 021

Nate: UUC* Uit Linder Calibratian
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CERTIFICATE OF CALIBRATION

Cartificate No. CFA-010-67

MEASUREMENT ITEM Digital Basomates

MANUFACTURER 151 Lastem

MODEL/TYPE Lensar DOAI4DL
Data logger: E-LOG

SERIAL NUMBER Sencar: R1G0G2EY
Dt fogger: 17037708

10 NUMBER

CONDITION AS-RECEIVED e e

CUSTOMER United Analyst and Engsnpering Cormultant Co., Lid.
81 Soi Udormauk 41, Sukhumt Road, Bangchak,
Phiakhanong, Bangiok 10260

MECEIVED DATE 02 Aug 2024

MEASUREMENT DATE 09 Aug 2024

ISSUE DATE 09 Aug 2024

CONDITION OF THIS RESULT OF CALIBRATION:
1. Anforence Standand Insrument

Ingtnament Modsl Serlal Mo,

age 1 of I Fages

Cafibyertion procedu: .
e Digitnl horamerer wan colfbroed ggoins
fgit) pressuce catibrator, | The  Wi-CE00T
ws wged a3 o cofitrotion guideine.

Trecoability:

The measurement resalts ufe raskable to the
international system af units () through the
NIMT  (Mational Meteaiogy  tnititute  af
hellend) W Cergificaps amber; MP-OO0S- 24

Thegepnrted uncertainty of megsurement 5
txsed an ghe standord uncertainty maliplicd
by o coverngr foctor k=2, Which for @ normal

“dlitribution  corresponds to @ coverage
probobility of opproximutely  95%. The
samndard uncevtalaty hay been determined in
accordpnce: with the GLM  Fumivation of
meesuremant dety - Guide to the expressian
af ancertainty n measunnment’

Cenfficate No. Dy Dk

Absohute Pressure Transducer CPG2500 £100126P ME-008- 34 37 Gee 2024

1. Caligration sHart for calibraton sequence §

2 The UUC* was instaltad in vertical Stincdart
3. Calibratian canditiank
A Condition B marmat [ manarrial
Presusn trammitting mmdium A
d20°C, 1 bar)
Fars
b

[
5. The ceitificate s valid ontyte the ftam callbrated an date and place of calibration

calbited by NAL
1 My, somwwt Thachalad s
¥ MusttTaporn Lentsomphol MRARI= =

and cantar of LUET was ussd a5 the reference leved

) P —
LTy 4 @,1 2 é%
Approved signatory. <. 2F 4

M. Parinys Booncharoen
Calibration Degrarimment Manager
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MEASUREMENT RESULTS "
The Cug Linst Linine C

£5 i was culculitee by A srancand wr wiceity 11

| wits swercise it 10 myfy for §

Lanmi‘l:imuqu

partarmnd, Th standand sir wiocty 0.5 mfs
thater whith 'wint instafled S0 mm sway from wind tunnel nozeie and nstabod 40 mon away trom fop of

the 1=t section and the standazd uir velocity § mys 1o 30 my/s wa caloulited by & pAot tube with precision differential prossurs moter which was irsalivd 50
mem sy from wind bl ivezie and irstallod £ men awy frovm fop of e test sction, UUE sas mesnted on o mund vertical tube af the lawer alate of
st of it sncdion. The calibration wan cared out under beth rising and falkng i ywiocity in the tangs of 1m/s 10 16 mds of caibeation mierval of 1 mfs

Thu results af par the tabily helow,
Temn, wind tunnal Tamp, room W Error o fk=2)
el 5=] Im/s) /i) Jemi)
11m 2408 2475 o 018 041
106 140 282 184 a2 [
3348 4.0 75 231 023 L&)
4.060 2410 2475 L& 030 an
510 2110 wm am 044 a3
BO5 550 581 CRE] LEH
699 3% 68 048 a3
2500 7.8 a1 031

413 7410 a0 00 LEH
.56 1000 %90 R nat
100 .1 105 000 LE
12m Fre a7 -4 635
193 et 1256 07 nat
133 Hat =1 a0 LT}
1500 430 1086 o4 LE]
1601 430 24.35 ) o P ET]

Rermnric o~ Wy

"ty ot amdart

Wesoity of Linit Untter Calftmanon

PHOTD OF CALIBRATION SET-UP

Callrstion wet-ip uf the Cup anemometer caliration in the wind trnel of Sranates Aisocites Co.. Ltd. The Cup anermameter shown may differ fram the
catitiratod sne. Rarmank: The groporton of the set- uo s not true to-scile dus ko imaging geommtry

Lanmi‘l:imuqu

Acredited cofibrution keboratory
(RS0 WOALL 10052017 NSC - TI51—Ti5 17025
NSC-TISHTHS LARS CALIBRATION 0367
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s gl IS Thradarid) Caliention serwres deportment
Cunificutn Numbar
CWS-O28-67

CERTIFICATE OF CALIBRATION

Vage 1 ol 3 Pages
MEASUREMENT (TEM Clsp anvemicameter Calibeatian proceiuns
MANUFACTURER 157 Lastem T Cup snenhometer wiy coilbribed ogainit
Srandiated e velaoty tromiducer miade! B455-00
MODEL/TYPE Semnr: ONAZOZ
m:lr M:_w(. and mtat fube with preceion sijfferantial presure
- meter mudei: (PATIAN in o Huie testertan of
SR e Eiffeltype wind tunried, with 500 em’ crom test
Data fogger: section aren. The WI-LL-BOZ bosed dn i d1400-
10 NUMIER 3 132, Wil sregry giierstie gt — Part 12
CONDITION AS-RECENED Used tm I Pomir perfrmosce  Meanomen of
CURTOMER +United Aruiyst and Engineering Comultant Co., Lid electricity produring wind furbines, March 3015
81 5ai Lk 41, Saishiart Nosd, Bangehak. was used ara colibratisn guideine
Pharakhancng, Beeghok 10260
Troveahilit:
RECEIVED DATE 03 Aug 2024 They cevtificote provdes o faceubivty of The
MEATLIRENENT DATR O g Mgty récogaled  the  national
ISSUE DATE 05 Aug 2024 Stnne, and fo feofieation of the inlerhatioesal
spstem af units (51 theocgh the NIMT (National
Metroingy imtiute af Thoiland) wa Certificate
ENVIRONMENT) 1 ;
AL COMEGTIONE ey AW D00/ 58 and MIV 055 23
Ambignt condion in tha |sboratary are 3 fabaw:
Temperature EPELEET] T Lincvmiuty of Measursment:
Relative Mumidity :5502150 o The reporind eacerioity of moonwwment &
Aemgipheric Fressiuy o0 10 hPa basedt o the stunduet ancprimarty mitiplied by o

roweroge foctor ke2, Which for @ normal

difritution cormespands o @ covernge profabit

of eppronmutely $5% The standurd arcertainey

has Bees determined i accordante with the GO

Frosation of masurement date - Guide hy the
' L e

PLACE OF CALIBRATION Eiffi-type wind turei of lirsnates Associates Ca., d,

CALBRATION CONTHTIONS | Wind turel cross-seetion s’ 900 o
Wini direction foetahsri® 104 o'
Déamter of mogeting pon’ e
slackage fatio of fest cljject’ axur

Preconditioning
Mawiiremend Canition

1 24 hows at smbient conditions.
£ The stvmrage salies. diring maasersent s [345) 'C {43,060 SH and 11009 1) hia,

TABULATION OF RESLLTS. R I
I on nest pags gh | ~ o
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CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages.
MEASUREMENT ITEM | Wine irection Senuor preceduse.
. Tihe i fipetion, sl wis cabimees againyt
MRANUFACTURER L5 Lastem
NODELATIPE Sevmise: DA Sromkwd fotery Freader mogel, AxigoaTS
et - EA0G TND4.£3.5-00 fn an case teaection of Fiffw
Z g fype windd unnel with SO0 i B ssF amctian
Sem Nummck Pty 'Wf‘;::,m iea, Fhe WI-CLO08 bsed 0 18 64000121,
ta ke Wind swetgy gemermion Gutems, — Bove -]
0 NUMBR Fiowwur porfrtas mousueimants f el
CONDRTIIN AS-RECEIVED Lnd tem g wind tirtines, Meech APTT war ied ay
CUSTOMER < inited & Wi i bl geadeiine
1 Soi Usamud 41, Sekbnamvit Road, Bangcha,
Phrakhanang, Aanghsk 10760 Traceabin
This cevifiestr povides o frocrubifty af The
RECEIVED DATE 2 fusg 2028 memvirement B recogever e natknal
MEASURIMENT DATE 08 Aug 2014 staiglarcts, @il fo Pealimreion of the frtermational
TA5LE DATE + 0 Augg I034 wpstwiry G Grts (%) frough the NIMT (Natiaaat
Ingrituty ‘qf Thallundi wie Certificons
CNVIRONMENTAL CONDITIONS, numer: DA-E6-23
Ambsure cond: A v
Temaraturs “20230 % “r;ﬁ“""""“‘fmm‘r
Relative Hurictey 3504150 i ISRGNT ST X ———t
Atmaspheric Pressie s i hPa by on the standod wseprtiinty mtiofed by o

coueriige fuctar b3 Which for e noemal
distribution corexponds 1o 8 coveroge protobily
of neprowimatety S5%. The ctosdard uncentningy
tha heer determined in orcordmmor with the GUM
Teruntion of memsurement dita - Goide o the
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expression of uncertainty in memsrmmes
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Certificate Numbar

CWD-028.57

Page 1 1l 2 Pogen

MEASLIREMENT RESULTS *

The wird drection semsor was calibrated agains standand ratary prcoder by compariien method, Dusing eslbration, the messsement was camied out o 457
intenialy i cockwise snd mumdnr.iwln dnctions atter nifat :mm hax hoon mads, The flow soed of wird tunmed |usisly 5 m/s) i ispt comitant
while e sensor |y rotated anis. The reufty of calib reparted i the tatile below.
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Continuation of Certificate of Callbratian Number COT-1681-57 Hage 2 of 2 Pages

Reslt of Callbratipn (] Without Adjustrsent B2 With Adjustinent
Callbration Range; 20 Cod0 T
Funtlon:

Tabie 1: Thiz i sendor Model DMASTL 1, 5/N: 240704E3.
Dimenalon: Diameter 1488 mm., Length 140 mm.
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CERTIFICATE OF CALIBRATION

Cartificate No. + CDT-1B1-67

MEASUREMENT ITEM + Temperature senair with dats logger

MANUFACTURER * LSI Lagtem

MODEL/TYPE JELOG

SERIAL NUMBER 103773

1D NUMBER -

CONDITION AS-RECEIVED Toaw fem

CUSTOMER Unizmd Anadyst and Engireering Consiltant Co., L,
81 Soi Uddommuk 41, Sukfurit Rood, Sangchilk,
Shrakharong, Bangkak 10263

RECEIVED DATE =10 Ot 2024

MEASUREMENT DATE 121 D1 2024

ISSUE DATE £22 0ot 2024

ENVIRONMENTAL CONDITIONS:

Ambilent conditicn in the lsboratory are s follow:

Tamperatirs 1230+3.0 i

Retative Humidity 550+150 HAH

NOTED: The certificare s walid only to the item A o o af

TABULATION OF RESULTS:

The table on next page give the measursd valuas,

Calibrated by: Approved dgnatory: ...

I M, Sorapt Thachalad L
2 Misadittraparn Lertsamphol
# Mlsz Ruangrarmpal #hoammit

Page 1o I Pages

callbration procedute;

Tt temperature cailleston wing dore gy
-Hoese  codfwotion  method @ WSCL-00)
arecording tx compariscn mdthad W Handard
wigital femperatine indicatar apd stoandarnd
frmperitirr pobe, The tempermture scale uie
ey baved an 11530

Troceatilny
The iifesieriy festits are troceable o the
Ingeeratienal wrstem of uns (5 thoough
Nitonal tstipte of Metrinkgy Thailmd (NIMT)
Levtificate  mimber  TT0047. 34, Cortificate
ntimber EA-GA0T-23

Reference Uied During Calbration:

1. Stavdord Tempermim frate

Maclel: ST5. 1081 ASDO, Serio! Mo . FE76RT-09
2 tigital Temperatis indicator

Masclel: C3TF LKA MK . Sl Mo, 67 AT
oussy

Uncertatinty of Megsurmment:

The teparted imcemainty of meosirement &

teasest o1 e stavisiord uncertmerty it iled by

o coverage foctie e Wikeh v o nannal

distribubion  cortesponds  fo @ toMerope

prabebiity of approvimpnely 255 m- wnandard

e been

with the GLM Fualumbion of mmmmmdnm
Guide o the epaesion of uncertainty m
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120 350 38500 3508 07 0.081
120 15095 Erd ) B 0.0 0081
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CERTIFICATE OF CALIBRATION

Cartificate Na. CNTOABET

MEASUREMENT ITEM Melabie hurrsiity with dots logger

MANUFACTURER 1150 Lastem

MAODELITYPE it Loggnr £40G
Sersr: DMAGTZL

SERIAL NUSSSER Dita Loggor 17037713
Sanaor 1407048

10 NUMBER -
Haw ttem

CUSTOMER United Anilyst ani Frgineering Comsubtans Co., ttd,
&1 5ol Udomuk 41, Sublnenvit Rl Bargehak, Phrakbasong,
Bargiiok 102401

RECENED DATE 100t 2024

MEASUREMENT DATE 71 0ct e

1S5UE DATE 3 0at 3004

ENVIRONMENTAL CONDITIONS:

Aembient condtion in the lioaratory ace o foow:

Temieruliine LTS T ©

Nelstive Bumidity 5504150 L

o oy T i

TABULATION OF RESULTS:
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Uageremimly of Masturement:
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Bl Mo Duvdere CERTIFICATE OF CALIBRATION

Tatie L: The riestita af casration of reltivs Fuirmmay o 30 °C are gt in sl helow

Cafitwation Rangn: 20810 S0 Certificate No, CPROILET Page 1 of I Pages
Alr Tomparsture Standaed Nuiting LU Reading Lot Unestygingy
= oy Py A {NAH: MEASUIEMENT ITEM - Digital baromrter mmr;r s
FACTURER 19 L e Dig boromatar way colitrated I!l_
R 1970 08 [T o :;:;ﬂ'" m:ul;“mwl Crgiral preswure catibratoy, The' wi-CE003
.M £5.8 ) 512 5] 13 .um = B0 o wied @y o eolibirotian guidaline,
ax ey L = 4 L SERIAL NUMBER Sensar: NL60SI57 aceabi
WUIES: Ll irwli Cobbrtzm Ducy foguerr AZETLE The megyurement results o frateaii to the
10 NUMBER - intaraational spstem of anits (S through the
CONDITION AS-RECEIVED 1 Used item Nt (mngnu! Metcalogy  Mnatitnte of
+**End of Cortifacate of Calllsration™*® CUSTOMER United Analyat and Engineering Comsultant o, Ld, Theitand} .«mmm_u amber: MA-0009-24
1 Sai Udoemsuk 81, Sukbismvit Road, Bangehalk, g
s Pheakhanong, Banghok 10263 :rmﬂlv B Mesurement:
gpoorted uncertainty of memsarement &
g RECEIVED DATE 012 ug 2024 tareed i dhir stonclard wncertingy multiplied
. MEASUREMENT DATE -0 Aug 2024 Loy u cavermge factir k=2, Which for & naemal
I- F A% \SSUE DATE 0% Aug 2024 dllfribution correspends to o coverage
g peababitty of appeoimately 95K, The

A TR T standord uncertainty has been detsrmined n
— wecproonce with The GUM Bwiugtion of
mppsrement dubs - Guide to the expratiion

af unceriginty in megsurement’

« THIS RESULT OF
1. Reference Standard instrutnent.
Irstrument Shoslel serialNo, Certificate Na. Duo Daty
Ao|ute Pressure Trandocer CRGI500 1001268 MP-0002-24 27 hee 2044
1. Culibeation elfort for calibration soquence &
2 The ULC* wa instalied In vorticat Mandard and center of LULIC* was wied a5 the relerence level
3. Calftratisn condiions:
4. Condition [ grmal [ ol

Predsre transmitting medwm Airy

i [20°C 1 bar) <118 Wm

o ! fageas) %

[ ) C

e SAAaEAED| mir
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N, Wittha e, Ranghatyu, ":'“. mmmlnmm Pressure measurement labormory
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CERTIFICATE OF CALIBRATION o men
Cortificatn Mo, - CPR-DI147 Fame 2002 g
RESULTS nthout ] With MEASUREMENT [TEM - Digital barometer Cafibratian procudure: h
eSS o MANUFACTURER ul‘Lm:m The Digital borometer was calbrated ggaing
CALBAATION [N THE RANGE OF + 800 mibar 15 1100 mbar MODEL/TYPE s CRABARL Digital pressure calibratar,  The' W) Clagod
Th s of eallby and ted are reparted in the tatis below. i Iu'“m__ A wars el s o colibration gu
o = = ’ a1 SERIAL NUMBER Senanr: A1BIS25T
G = ives: :
wn Dita logger: 17037713 The meosurement results abe raseable to the
[mbas] imbar] [mbar} [mbsar} 10 NUMBER - infernational sustem af units (81 through the
i S — 5 Y 1T CONDITHON AS-BECEIVED st itam NIMT  (National. Metralogy Institate af
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#3042 304 a1 Tnes 11 5ol Wdomsak 43, Sukhima Toad, Sangchak,
BE0.13 G0 1 a3 0.24 Phrakhstang, Langhoh 10260 f-l'l.l-"iw of Meirurement:
BI0.0% N a1 ! 02 of i
. aibi s i il RECEIVED DATE 0 Aug 2034 : bowed o g standarg uricertanry muttiolied
201 . ; MEASUREMENT DATE - 09 hug 2024 by @ coveragn fartar k=2, Which for o aormmal
w5010 9459 q! . ESE ATE - 0% g 2020 “fétrbution corvespordds ta o coverage
G0 9800 o" LR of opproximately  95%. The
Ve stanidard iacertplily b been determined in
e 100 ool il with the GLIM fan af
1040.07 10400 L] o megsirtament dota - Gulde fo the espression
1070 06 W 14 o of uncertainty in measurement’
1100.08 10658 0.2 (57
00,4 CONDITION OF THIS RESULT OF CALIBRATION:
i % i i i [ 1. Referonee Standard Instrument:
T conwert the result in report unit ta #a should b mltiplysy 100, Imthament tdadal Seriglio, Cenificate No. Dye Date
Absicdute Prisiure Tramduces CRE500 41001267 MP-0009-24 27 Dwe 7024
1. Caliaratian #ifar for calibration sequence B
d 2. The LUC® wass Installed i vortical ori lawe ral Mandant arut contar of ULCY was used o the reference level
“End o, certiine” 3. Cullbration ronditions: .
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CALIBRATION REPORT

CERTIFICATE OF CALIBRATION

Cortificate No CPE-O11 page 7 047 g
MEASUREMENT RESULTS it ndljustmint
CALIENATION IN THE RANGE OF B0
et i vpoet bile L
sTO uics Errar Uncertainty (he2]
{memig) (i) memibgh

“End of certificate” TS ¥kl ! i i i
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% United Analyst and Engineering Consultant Co., Lid.
m 3 Sol Udomsuk 41, Fioad, Bangohak, F Banglok 10260
W k Eousa o courms s Tal, 0 2763 2828 Fax 0 2763 2800 www. com E-mail com
MULTI-POINT GAS TEST REPORT
: i TestDate  :Sep 19,2024
Hydrocarbon Analyzer Model : APHA-370
Manufacturer : HORIBA Serial Number : GAL13KSE
L i ] pial 1] ‘ E E : l " EI l E .l
Sulphur Dioxide (SO2) - PPM  Manufacturer :
Nitric Oxide (NO) - PPM Model :
- — — — Methane (CHa4) 39.8 PPM  Serial Number :
i = Carbon Monoxide (CO) - PPM
Cylinder No. : D824432
Expiration Date : Aug 4,2028
[ Multi-point gas test data
Analyzer "
Reference Value (ppm; . Difference Error |Percent Error| [% Error
(ppm) Display (ppm) [ 1
Level 1 |zero | 0.00 0.51 0.51 0.51 0.51
iy il Level 2 [80.00% | 40.00 38.88 112 2.8 2.88
Remark : Measuring Range 50.00 ppm Average Difference (%) 1.70

:Acceptable Limit £ 5%

| M oint Gas Test Chart

3

/ 8

2 Andger Diglay(ppg)

o Référence value (ppm) 20 —e— Analyzer Display 50

” calcuféte by /

Lt s J g ,

[P T R 14
L OO W2 Sy B00,,.2024
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E@E United Analyst and Engineering Consultant Ce., Lid.
3 Sol Udomsuk 41, Ficad, Bangchak, F Banghok 10260
ot o an Tal, 0 2763 2628 Fax 0 2763 2800 www. com E-mail com

MULTI-POINT GAS TEST REPORT

Test Date : Oct 1,2024

Ceitificate Of Analysis
Special Gases Miglire

Hydrocarbon Analyzer Model : 55i

Manufacturer:  Thermo SCIENTIFIC Serial Number : 1182920025
| Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) ) PPM Manufacturer :

Nitric Oxide (NO) = PPM Model :

Methane (CHa) 39.8 PPM Serial Number :

Carbon Monoxide (CO) - PPM

Cylinder No. : D824432

Expiration Date : Aug 4,2028

Custame: Details
hame

alyst B Engresring ©

Cenificate Details
M

[ Multi-point gas test data

Reference Value (ppm) D‘sA;::;y(z:;m) Difference Error |Percent Error| [% Error ]
Level 1__[zero I 0.00 0.46 0.46 0.46 0.46
Level 2 [80.00% | 40.00 39.54 -0.46 -1.16 1.16
Remark : Measuring Range 50.00 ppm Average Difference (%) 0.81

:Acceptable Limit + 5%

Multi-Point Gas Test Chart

3

[39.54

2 Anayer Diglay(ppg)

0 Réfrence value (ppm) 20 —+— Analyzer Display 50

/- Caleilate by,
Tl . Cr

ot
Labesatary Report

cmponent
Methane
In &ir
Belerer
W
InNinagen

Ayt instrments ssed v Assay

IR Spectrom

Fecommend usage condition
i i n aol
Sinrage

Page 1ol enaslamuA

[ e

Certifieate of Calibration
Customes

Corfifleate No - 24-ACT-08

TANT COLTD Request No =024 | 36
1 Sod L msuk 41, Sullhumvit Rood. E
Prakanong, Bnaghek 1026
Unit Under Calibration Details
menl iem Agoustic Calibeano Clus:
] il Tt 4 |tE 1
CALS i 1nnss | Lsgd
by
(1] AL EFM. ¢
Culibration Environment and Detulls
1 e 123
150 JRH
Prossine (A0 =100 P 1
M June 2024
. CPAL | om 1EC (17 and cali
Refereace Stundurd Maodel Serial Number Dae Calibration
S V5K 12 liine 2005
[ THEY Malir (E] 1047 M 1 iy
neasurement 1o récognined national standard, an

Calibruted By et Approved By @

Tssue Date : 1% bune 2024

M ...mna'n'himuqu

Comments
‘When teardering. please quote the

Linde (ThaRand) Public Compary Liminse

{ AL
1 i '
i’ I
Certificate No = 24-ACT-057
Requent No - Reg-2024-1 145
Sound pressure level Calibration Results @ Without Adpusiment
Calibrative Range Aalfustment (il Uneertainty | Accep iy
Resuit
(dB) w | o (+dB) | Class1i+dB)
16/ 1000 H 123 | 013 Pas
Frequency of Sonnd pressure lovel
Calibration Range Without Adjustment Adjustmient Unerriminty timmit
Result
(Hz) Measured (Had | Deviated Measured (M) | Deslated (%) | Class | (2 %)
a4 dB ¢ 1000 it 100,00 on a0l | 170

Total Hurmonic Distortion plas Noiso of Sound pressure level (THIMN %50

Calibrative Range Without Ad ont Uncertainfy | Acerpla

tment Adjust

(Ha) Measured (") Mensured (%% [E:

| Class (&

Masimim-permiited

Fumetion
Uncertainty of measurement

L senanslumuau
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Cerfificate No - 24-A0T-087

Requoest No - Reg-2024-| 365

Brcisbon Hide For Statemenh

of Clarpllines i g

Fans = The megsumrment wsih i the svpemdii] mmcrrsainey it 3 44

= T l =T Upper lirma
Mamuured vl #ad!
P!
%, mapanod Lncarainty -| |
Fa
it Nominal
Lawer limi

The revedts rested sty 1t e calibtsird. The senrices dll nos he rsbierd reee s fll,

A 108 ACT-02 S 13 aue ate B/00

INNOVATIVE INSTRUMENT CATITHRATION T AN
ISNEIATIVE B TRUMES T CE1, LT SRR

TN 1T S ST S TINARKIRS 11 TAMDION TIASE KATD

ANTER T ARG L | SANTT PIARAS IR0V N 0080 TITAIL AN

T
4, k3
S b s A et AN
Certificuts N THELM2TS
gt Mo Heg- 20041434
1. Indication at the calibration check frequency
CUC Serting Nominul Irefure Adjust Afres Adjunt Acceptance
SCERTAINTY
FAST/ &) 37-139 Level ne ERit e R Ll Resnlt
Calibeatar Satting (R (B} 11 [ () 1+ dlf) (+48)
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LU Setting Deviatisn from various Froguemncy Atceprance
UNCERTAINTY
TAST £ 37139 Welghting Respone curve Lt Wesunt
STD Settlug Adimi Cldiy pAC (S0 {4 dl}
03 b it i (i) 10 Puss
125l -t adr o 14 Pags
2502 -t ol un 14 |
00 1z a0 air 0o s B
100 Ha i [ o o 10 B
2000 1 e 1] ol ug a0 P
4000 M ad o oh An Pass
I 1 (0 ik (1] a0 Pass
00K e il i 1h Mo
& Froguency and time weightings at 1kHz
TUC Settiag sTD Measored Agcoplanee
UNCERTAINTY
FAST /37138 REF LN ERR Limit Result
VU Waighting () {C14) {am) I+ iy [EX-11
A Ham Fa on 020 Pass
i 1140 140 0o (51] 10 (BT
z 11300 1 oy 1 Paiss
VN Setting sTD Measured Agcopianee
UNCERTAINTY
F-IAE A REF (1S EfR Limiz Resubt
PUC Time Hespane {any} iy fan [E=111) 1+ dit)
Fass 1400 AL o k1o lrassl
i (et 14 an nan Pk
Ty 114m 140 nn 0,10 Tussl

Tive ot et vnly oot i ol runedl. Tl stinite sl b

o el e an Bl it wee ‘"‘“““‘""wmq‘ihlmuq"

VD00 LA ity o i S 500

NNV ATIVE INSTRUMENT CALTRRATION £ AR
IS TIVE IS THUMES T 63, 0D AT OREi
T IR R SR T PR 1) EARILLN BA RS KAT

ARSI AR T | SAMET IRARAR FIRE B 18830 THATLAS

i | LA 00T T

Cenificme No M-818-237

[ B 24145
1. Indication 3t the calik check frequency
VUL Setiing Numinub Heture Adjiist After Adjust Accrptanicn
UNCERTAL
FAST 1A | 37139 Level Ui Eni uee et Limit Rewili
Callbratar Setting (dm) (h) {dn} (i) i 1+ dR) ()
100012 114 00 76 1143 054 1138 i azn a0 Puss

Note Al sensitiving wis earabistied by e use of Soumd Calibeator Band SYANTER. Mads] 8V XA, S8, 5100

2 Seff-generated noise. Microphana installed

VLE Setriag
Mensur ENCERTAINTY
FAST (3T-139
LU Wekghtimg [ (B
A N7 [ENIY)

3, self-generated noise, Microphone replaced by the electrical input signal device
VU Setting.

Measured UNCERTAINTY
PA! eyl
LU Wekehikg iy 24y
A %4 i
[} %A e
# ] R}

4, acoustic signal test of frequency weightings (Without Windscreen)
Dievintion frem varings Frequency Aeoeptanee
LU Setting UNCERTAINTY
Weighting Respone ¢orve Lt Resiidl
IAST I 3-10% A L8 x
=iy
STI Setting [ {48 (L
138 He nn ol ol 060 1.5 T
100 He [LIN a0 (AL A0 L Faga
4000 He (13 O i it LR P
WML e (& 0 i 0l s Lass
'
i e e - 0 - sttt i e - LONATT LIAUAN

WA TON S 01 Rl 4 Bl 302

INNOVA TIVE INSTMUMERT ©AL IBRATION | AR

INNERATIV G ENSIIUAEST €00 L1 AT o T

TG | SO AR | TABLRIN AR AR,

AN HARLS PHLLSAMET PICARAN IROA NG| ISR 1HAR AN T ———

Tk CONIE TSl | AN 61020 oS

Cenificate Mo 24-K1M-237

Kequest N Reg-2024-1436

7. bong Term Stability

UL Sentimg. Mieasured Arveptumee
UNCERTAINTY
FASTIAI 1M e Limiv Hesull
ST Setting (CL] (£ ] 1+ a8}
Initial J140
Final Lien
Dl [ o .30 Pam
B. Level lineatity on the reference level range
UL Setting Anticiputed Devintian Avcaplunce
UNUERTAINTY
FAST /A 371538 REF Enn Limis Mewiibi
STD R Ay (i) £l [+ iy
[(ETE] 13 0o 1 Page
13280 i an iH] Prsi
200 129 1208 an ] Tuss
120 124 1210 () 14 Fak
Y e g ay (X} Pass
A (18] HEL] L] (R} Pass
[ it tina an 13 Pags
T80 1 ey an (B} Pass
9900 9% w0l an (B} i'nss
w0 s sl o 1 Pags:
He00 W £ an (] Tuss
0
i 2] a4y [ (] Pz
A k) 1] an 14 Fass
T k0 Ml an ] Fass
R o W ol (B} I'uss.
4 i & i 1 Puss
= ko 34 an (] Pass
5410 54 0 T (] Fags
A% an A un L Fass
A4 £ a1 a0l 1 Fuss
it an 4 ad 1 T
A £l s 0% (] (T
[
i i el 13 Vo cvmtitiente sal] » entept i il witiont wrinen arniovad o EVFYENCN hﬂqﬂqu
A 1




INNERA TIVE RS TREIMENT € AT TRRA THIN EAR INNOVATIVE RS TIHUMERT ©ALIRRA LTION TAR

IO AT VI BN EUMEST C0, LI (TN TR ATIVE S TRESHENT £0, 1T AT OF T

WIKBEN AL, RSN T INARTHES 10 TAMTIIN HANC KALTL

TN AT | SRR AR L] AN AN KARE,

AVIEROE ITANEL L SARITT BRARAS RO |1 b TR 1A% ASMPHOLHANG PRI SAMIE AR AN S [T —

LN 1| A TR

TUL i e | A% 2k (i =puc-1 | AX STIrET
24-5LM237 Cerlileate No
o4+ 1456 e Na
12. Overload indication
9, Level linearity including the leve| range control VUC Serilg s P—
e " UNCERTAD
VUL Setting T Mynsured Accepiancy IETRET - o
UNCERTAINTY FAST ) A/ 30138 (L LE Limmit L
T . e .
AST REF (UES ERR Limin Teesut STO Setiing e (= dnj e
UL R i ] B + =il
=il N J e e Lzam Tt anehalf cyele F-1
430 Ear I ] s
o 4 . S } i Negurive ane-half cycle 1426
ol i bt I L Dyt o 020 14 Fass
10, Tone burst response
13. High Level Stabili
T Antigiuted L —" Atcaplance R ST
UNCERTAINTY VL Setnimg Measured Agoeptamee
ALIT-139 Taneirst Her ERR Limit Resuli UNCERTAINTY
FAST/A /%139 e Limin Rewnlt
VUL Time Respane Ama) (L) (CL1] [EX 1Y {2 dii)
ST Seitimy () [ um (4 dlt)
i) (LA 1340 4.0 1o Past
Iminal 1380
Vam 2 1RO [EaR ) <Ll 23 Fasi
Final 13840
025 LT (5] 44 HA A Pasy
Dievisted i
] 1246 1254 €2 (] Fass
Sl o
? 1o 08§ 0.3 H 30 Pz Nate:
200 1290 1290 o Lo Pass Masimir-permit
SEL 2 1] w1 1 si-ad 5 Functhin
Pt Uncertainty of measurement
028 [ " 01 HA-AN Paxs
1. Tediarion ar e calimatio check frequency Nin spplichic
11. Peak C Sound level 3 SelFpenermted nidse, Micnsphone jistellal Mol sprplicabiie
UUC Seti Anticipated R d Arsuplancy
= L Soa UNCEREAINTY A 3. SelFyonental o, Mictophine eplicod by the locirical it signal devioe ik sppalle
FAST /108142 REF LIS ERn Limit Tewult
4. Acoustie signal test of frequency weightings 2 10 Hz ba 4 WHz 1,00 i
ST Sriting A} (L1 (CL1) (S (e
[ Acoustie signal beat of fregumey wiighiinggs o >4 kH 1o 10 kKHx 0.0 dn
Complete cycle 1374 148 L0 i Pass
5. Elepleal s 2 =y weedghilngs, Welghting ey with relative 070 dn
otiive KAl ity [T s For o e = Flewrleal signal tem of frequency wedghiings, Welghting nevwank nespme with relative w | kHe 204t
Hegalve half iyele 1304 1162 e 20 . 6. Freypmncy and time weightings u |kEs 2648
17, Linig Term Stabsllty Lo dn
. Lovel lmsanity on thie referenes level mnge Lo i
0. Level lmanrity inchiding Ure lovel mnge control 130 di
118 Trome burdl fesponsy 030 4B
11, Presk © Sound fevel 0I5 dEy
12 {verload wdicativg 018 8
13, High Level Stability 000 8

P L -] i [EC AT 12000

Tht wmmalta chasiod ol o o (ot it Thhe istifnine shall

- rerembu e et o Tl sl st g

ADNEI hmuq" Ve s kit i bl T cotlcnee shillai e tapeoditd enecp s il ot wringn oot ot RE)FYGET ‘hlﬂﬁl'lﬂu

WIS A0 B D Dot A0 T SR PP M )

TNMOVATIVE IS ITURTENT © AL THRA TIOIN LA INRUVATIVE INSTRUMENT

EHEA FICN LA

NTIVE ERSTRIMEST C0. LTO HEATHOFFRT MR A i

e

TSR T L0 LR AL

S UMRICHY LS ST IARENES 11 T AMIIS HAR R

T LM LY, S R TR TN AKE

B EARMBER (AN EAL e
REDITHED

AR T4

RSN TT FRARAN PRI 1115 THATE A

AR ARASE HI | SANT

PIEAK A PIROVINGT 16730 TEEANL 4%
1

21 AR | AN R

i TEL i

11 LA AR LT

Certificate of Calibrotion

Hequest N Rerd024-1456

Customer

Name UNIED ANALYST AND ENGINFERING CONSULTANT COULTD. Certificate No: 26-418-204
Dicisivm Husle Tor Statements of Comformity i 84 o
T isachnnd iy e dpiemsaati o¥ il . il e ol g EL NGB 82015 Cudetinn et Ackdresad #1 Sai Udomsnk 41, Suklusnvit fead, Bangehak, Prakinon g, Banghok Requint Nii Rig-Hi24:1 379
Neguting uf Csspliasc wa Specificasion ay foowing F'ig.and stinents nzan

Piams = Tl rssymarssinsinl vesalt filas et cxjaiidod iagertalaly Witk & 9570 finscaye pinbebilily wiere it fle Bl

Uit Uniler Culibeution Detalls

Pawe = The mranimwmes et fimit msrever, & o the il ancermammly of w99 esaeeils e i Mcaspninen iem Soursd Level Mt Wlregihinie Chiss ;2

Pl The-srassairomenn sesslt wim mat ul the Tmie. Hiskorssr.  oveacin o she el mievsainty o masssardrient-a) U5 iy wihin the fimn Y LR D Mibaphone Model : 375AIS

It Thee ipwao T e o 81 i Mol 1sT2 Nierusting SN . 3I8ATS
Seria] Number o319k Preamplifier Moil | FRMLS 120
n LUAT ETh 0352504 Freamnpliler 5%

— Upper limit Repulition LI Tnstrument Stus - Used
it v Cullteraibon Emvirummmt andd Delails
B et Rt 9 Paas’ Temperniure Bl b S b
o — Husmiiity 0 GIEL = 200 MR
Hanamenic Pressure Q1% hited | DRl
Received Dl 24 e 2024
Lower limit Calibratod et 2 Buly 24
End of Certificate Calibeadive Pcedurg rhoiise method CTST 8007 hased on 10 616723 - 3013 Elecsmasoasiivn - Sound bkeved ey = Fan 3 Perdic e

Liscation al Calibwation Luh Aciustic

Refrrenee Standarid

Instrumem Brand Mexdei SN U calibration Tracehility
Stamdard Micophane GRAS LIAN 1273 20 August Hi24 GRAS
Muliifreguency Calihmtor Quest IJuesi-cal EFAINNIZ 4 28 lily 2004 [3.1)
Auilic Cererator Svanek Sl W Dxishor 2024

Nty

néparried uncestuisty s hased o standard uncesrairy musilied by ihe Covernge Fictie & =2, providing s level of confickence sppmosimibely 45 4

Culiheated By e

e B Lot

“alihre

Lisginen Calibrtian Eflaer Sipert e

Issist Dhate : 2 luby 2024

O A e o A i mnms'lumuqu i

AL W 4 s 4654

b, The coril

wenanslueauny

[T

R i Dot 138



INNUVATIVE INSTRUMENT CALTERATION LA

PN ATIVE PREUAIEST £ 0, LT HEATR ORI

T | VIR IR, SRSE S TINARDHEN 11 TAMITLOS LATRE BT
ASATHETE NAREE P T SANTL T PRAK AR FROVINGT 805 AT S

TEL i

21N AN SRR T

Cenificne Mo 24-5LM-214
et N feeq-20174-1 374
1. Indication at the caliration check frequency
VLT Setilng Naminl Bufurs Adjust Abter Adjust Aseeplance
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Level [} &= ERR (AL R ERR Limit Resull
Calthrater Setfing fany {am) (1) (14 (C11) =ity tdn
L0000 iz 104 Liash (A0 024 1138 o o {30 Pass.
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2. Self-generated noise, Microphone nstalled

UUC Setting
» N NTY
FAST 1 37179 Hensuirreil ENCERTAINTY
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& 03 i
3. Self neise, Microphane replaced by the electrical input signal device
LUC Settlig
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A 2 ol
¢ b it
Z 1 030
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7. Long Term Stability
VUC Seiting Measurel
UNCERTAINTY
AST (A7 FH-138 (il
ST Setting Ay (ET
Initial Lan
Final LRLE
Devited ad
3. Level linearity on the refersnce level rangs
VLT Settimg Antivipaiee Deviatinn Acceplance
UNCERTAINTY
FAST /A ! X7-138 REF y ERR Wbt Bensdl
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5. Electrical signal test of frequency weightings, Weighting nutwork respone with refative to 1 kh:
VUL Setiing Deviatian leom various Freguency Accegtanee
UNCERTAINTY
FAST/ 47130 Weighting Hespune cirve Leimit Resubt
ST Setting. Al €y Z{dn) i+ dB) (=R
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9. Level linearity including the fevel range control
LU Setting ST Measurod Accephance
UNCERTAINTY
FAST /A WEF LS ERR Ll Resuly
ULE Range (L] (i i} [Ex ] i+t
£ 431 01 1 Pass
15130 fwn
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10, Tone burst response
VUL Sty ST Anticipated Memuared Aesplane
UNCERTAINTY
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11. Peak C Sound level
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12, Dverload indication

VL Setting Menvured Aceuplanee
UNCERTAINTY
FAST /A 037139 e Limit TResult
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13. High Lavel Stability
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Lineertainty of measurement
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1. Indication at the calibration check frequency

Nunse UNITERD ANALYST AN ENGINFERING CONSULTANT COLL Certifbeate No ¢ 24-5LM-240
VUL Sarrlug Nl Before Adjut Alter Adjust Acesplanes
Addroes WS Lok 41 Subfams Rood Bangchok, Pro Rangkeok Wit ™ -1 48y USCERTAINTY
FAST/ A/ 37-13% Lol 1 FRE (1 ERR Limir Reanlt
|
Calibeurar Secting idm) (L1 Emy T AR i anmy
il Viibee C ulitiation Defally
i i 1 114 113 | us3 154 UL
Mesumm Simind Leval Mok Microphane Class - 2

Mi

Misdel

Setial Mt

Resoiution

althration E

ety

AR

Mrophane Mocde!

Miaropdune $.N

. e £ IR UL ety
gtz Ll (e Memured | UNCERTAINTY
TAST 37-13%
1 Stanss© Ysed
UL Wilghitlng i [E= L1l
A o) a0

Mius Abysanlutee s wins estahlish
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5. Electrical signal test of frequency wiightings, Wetglmhg network respone with relative te 1 kHz
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9. Level linearity including the level range control
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12. Dverload indication
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result

Condition of this calibration

1. Reference Standard Instrument

Instrument

1)Document Process Calibrator

2)Ref. Standard Thermom:

eter

Serial No.
54030049 130RC116

4982054

:
: wesiondslumIuAu
Cert.No.: 24CH1418
Page.: 20of 3
ID No. Cert. No. Due Date
24E2759 25 Aug 2025
110RC044 241757 14 July 2025

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

2. Certified Reference Materials

:The measurement results are traceable to SI through Hach Lenge GmbH Ltd.,

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 1034203 27 Sep 2026
pH 6.999 Hach Lenge GmbH C03145 28 Feb 2026
pH 10.010 CPA chem 1034205 27 Sep 2025

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

Calibration Results
Function : mV Measurement

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :

Calibration Date :

Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

() Unnopphol Harachai
() Ponpan Paipim
(v/) Saithip Meangmai

Issue Date :

The

are for a

pH Meter

EcoSense

pH100A

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVIGES
534(4 PATTANAKARN ACAD 501 18, SUANLUANG, SUANLUIANG BANGKOK 10250
TEL.D-2717-3000-29 FAX0-2719-3484

24H005156JEN
UAE.EFM.038/2567(EFM.pH.01/67)

Used Iltem

13 November 2024

14 November 2024
2411-0421WSC-1

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

(25 £ 25) °C

(50 + 15) %

In - house method :
- CP-CH5 by direct measurement with DC voltage
standard and direct measurement with
certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Warakorn Lerngagtrakul

gmﬁ'mf

Approved Signatory

20 November 2024

prabability of approximately 95%

y ot be rep
Approval of the head of Corporate Services

ther than in Rull, except with the prior weiltan
3 - Equipment Calibratian and Tasting Services.

Calibration Results

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

BTSN TIBTFo2s

CALIBRATION 0004
Cert.No.: 24CH1418
Page.: 10of3

enaslupuny
Cert.No.: 24CH1418
Page.: 30f3

Performing curve by D Process Calil at pH (4,7)(7,10)
Nominal | Standard Uncertainty of Coverage
Actual Reading
Unit Under Value | Voltage Measurement factor
Calibration Input
(tmV) k
pH mV mV pH
pH Meter 4.00 177.48 177 4.01 0.58 2.00
S/N.: 24H005156JEN 7.00 0.00 0 7.00 0.58 2.00
7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 -177 10.01 0.58 2.00

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 4.01 175 0.0071 2.00
SIN.: 240904SIA605377 6.999 7.00 0 0.0096 2.00
6.999 7.00 0 0.0096 2.00
10.010 10.00 -172 0.0092 2.00
Function : Temperature Measurement
(*) Without adjustment
This equij was with Te Probe;
- Model : d
- Serial No. : 240904S1A605377
Dimension of probe
- Length : 110 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
C uuc* b Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (£°C) k
15.0 15.002 15.1 0.098 0.13 2.00
30.0 30.003 30.1 0.097 0.13 2.00
45.0 45.005 45.0 -0.005 0.13 2.00

enaslumuR

Remark - UUC* = Unit Under Calibration

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

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

-00o-

enaslupIunu



Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

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

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

() Unnopphol Harachai
() Ponpan Paipim
(V) Saithip Meangmai

Issue Date :

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVIGES
534(4 PATTANAKARN ACAD 501 18, SUANLUANG, SUANLUIANG BANGKOK 10250
TEL.D-2717-3000-29 FAX0-2719-3484

Conductivity Meter

Horiba

LAQUA-EC210

HCOK0005
UAE.EFM.204/2564(EFM.SCT.09/64)
Used Item

27 August 2024

28 August 2024

2408-0885WSC-3

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

Bangchak, Phrakhanong, Bangkok 10260
(25+25) °C

(50 + 15) %

In -house method :

- CP-CH6 by direct measurement

with certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Warakorn Lerngagtrakul

Approved Signatory

29 August 2024

The are for a

probability of app 5%

thier thart in Wl exeept with the prior weilten

This cetif ay not be
Appeoval of the hiead of Conporate Services 3 - Equipment Calibratian and Tosting Services,

Calibration Results
Function : Temperature Measurement

tonanslaimuny

Cert.No.: 24CH1060

Page.: 3 0f 3

This equipment was connected with Temperature Probe;

- Model : 9383
- Serial No. : 9B0OK0123

Dimension of probe;

- Length : 113 mm
- Diameter : 16 mm
- Immersion Depth : 90 mm

Calibration Result : Without adjustment

BTSN TIBTFo2s
CALIBRATION 0003

Cert.No.: 24CH1060
Page.: 1 0f 3

Condition of this result of calibration
1. Reference Standard Instrument :-

Instrument Serial No.
1) Thermometer 9549224
2) Ref. Std.Thermometer 2188080

- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)

2. Certified Reference Materials :-

Cert.No.: 24CH1060

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

Page.: 2 of 3
ID No. Certificate No. Due date
130RC003 241426 24 Apr 2025
130RC044 231216 10 Oct 2024

Calibration Standard uuc Erio Uncertainty of | Coverage
Point Temperature Reading Measurement factor
(°c) (°c) (°c) (°c) (£°C) k
25.0 25.001 25.0 -0.001 0.13 2.00
30.0 30.001 30.0 -0.002 0.13 2.00
35.0 35.002 35.0 -0.003 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

-o0o-

tenms‘l:imuqu

Conductivity Solution Manufacturer Lot No. Exp. date
1413.1  pSlem CPA Chem 970856 25 Apr 2025
12.880 mS/cm CPA Chem 940112 02 Nov 2024
- Control Conductivity calibration solution temperature by Water bath (25 + 0.1) °C
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration results
Function : Conductivity Measurement
(*) After Adjustmentat 1413.1 uS/cm
Conductivity Electrode Serial No.: 9B0K0123
Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity UUC* Reading UUC* Reading of Measurement factor
Solution (%) k
1413.1 uyS/lcm 1331 uS/cm 1413 pS/cm 9.4 pS/cm 2.00
12.880 mS/cm 11.80 mS/cm 12.78 mS/cm 0.086 mS/cm 2.00
Remark : - UUC* = Unit Under Calibration
'
enaslunauny

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

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

Certificate of Calibration

Equipment :
Manufacturer -

Model :

Serial No. :

ID. No. :

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

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

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

Issue Date :

The Uncertainties are for a

Cert.No.: 24CH444
Page.: 1 of 2

Turbidity Meter

Thermo Scientific

EUTECH TN-100

3065434

UAE.EFM 021/2565(TM.02/65)
Used Item

11 April 2024

12 April 2024
2404-0366WSC-3

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

(25 = 2.5) °C
(50 = 20) %

In - house method ;| CP-CH11
Direct measurement by

using Formazin standard solution

Walalak Sirithean
—

e simen

-

Approved Signatory

17 April 2024

itity of 95%

Tnis certificate may ot b reproduced other than in 1ull, except with the prior written
Approval of the head of Calibration and Tesling Equipment Services.

enaslupuay




Cert.No. : 24CH444

Page.: 2of2
Condition of this calibration result
1. Reference Standard Instruments
This certfication is traceable to the International System of unit (SI unit) through:-
- Technology Promotion Association (Thailand-Japan).
Instruments Serial No. ID Na. Certificate No. Due date
1) Thermo-Hygrograph 1103328 130EC010 23H1361 13 June 2024
2) Electronic Balance 14233821 110RC001 23MM405 16 July 2024
2. Standard Material . The Formazin suspension has been prepared gravimetric from
Material Manufacturer Lot No. Assay
1} Hexamethylenetetramine HIMEDIA 0000493947 59.65%
2) Hydrazinium Sulfale HIMEDIA 0000522014 99.40%

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

Calibration result
Performing four - Formazin suspension standard curve by using 0,20,100,800 NTU
Turbidity Meter Serial Number : 3065434

Standard UUC* Reading Uncertainty of Coverage
Formazine suspension Measurement Factor
(NTU) {NTU) (£NTU) k
0.1 015 0.022 2.00
20 19.9 0.38 2.00
100 998 070 2.00
800 801 21 2.07

Remark - UUC* = Unit Under Calibration
- NTU = Nephelometric Turbidity Units

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-

wnms‘l:imuqu

Cert.No.: 24CH821
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) Thermometer 9549224 130RC003 241426 24 Apr 2025
2) Thermo-Hygrograph 1102794 130EC009 23H2522 07 Dec 2024

2. Reference Standard Material :
- Sodium chloride solution, solution, Eutech Instruments Pte Ltd., The measurement results are traceable to S|
through ThermoFisher Scientific Water and Lab Products.
- Calibrated Total Dissolved Solids solution temperature controlled by Water bath at (25 + 0.1) °C
- Sodium chloride solution has been prepared dilution from

Material Manufacturer Lot No. Exp. Date
25 ppt Eutech 133/01 31 Mar 2026

3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration results (*) Without Adjustment
Probe Serial No. : 23A100616

Standard Uncertainty
NaCl Solution UUC* Reading of Measurement
)
2.50 ppt 2.6 ppt 0.063  ppt
5.00 ppt 5.1 ppt 0.077  ppt
10.00 ppt 10.2 ppt 0.12 ppt

Remark: - UUC* = Unit Under Calibration

- ppt = ppt of NaCl

- ppt = Parts per Thousand
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of i of approxil 95 %.

-o0o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53474 PATTANAKARN ROAD 0118, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.D-2717-3000-20 FAX.0-2719-9484

Certificate of Calibration Cert.No.: 24CH821

Page.: 1 of 2
Equipment : Salinity Meter
Manufacturer : Ysi
Model : Pro 30
Serial No. : 22E105869
ID No. : UAE.EFM.069/2566 (EFM.SCT.05/66)
Condition As-Received: Used Item
Received Date : 09 July 2024
Calibration Date : 10 July 2024
Reference : 2407-0331WSC-2
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Ambient Temperature : (25 + 2.5) °c

Relative Humidity : (65 + 15) %

Calibration Procedure: In - house method : Direct measurement
by using Sodium Chloride Solution

Calibrated by : Walalak Sirithean

Approved by :
Approved Signatory
() Unnopphol Harachai
() Ponpan Paipim
(v/) Saithip Meangmai

Issue Date : 16 July 2024

The are for a

probability of approximately 95%

ficats may not be ther than in Rull, except with the pror weilten
Appraval of the hoad of Calbration and Testing Equipment Sarvices.

wonanslaumuny




List of Instrument Certificates for Environmental Quality Analysis

spectrometer

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 United Analyst and 250422 1 BL002 25 23/4/2025 22/4/2026
Engineering Consultant Co.,
Ltd.
2 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 National Food 2502226-002-01 20/3/2025 19/3/2026
Institute,Ministry of Industry,
Thailand
3 |Analytical Balance SUSPENDED SOLIDS Mettler Toledo XSR205DU / C009071872 National Food 2502226-001-01 20/3/2025 19/3/2026
Institute,Ministry of Industry,
Thailand
4 |Auto Clave TOTAL COLIFORM ALP Co.,Ltd. (Japan) CL-40L / 810010 National Food Institute 2503287-001-01 5/6/2025 4/6/2026
BACTERIA Ministry of Industry (Thailand)
5 |BOD Incubator BIOCHEMICAL OXYGEN ARCO UC4-1320 / 1021 Technology Promotion 24TM1114 11/7/12024 10/7/2025
DEMAND Association (Thailand-Japan)
6 |Continuous Flow CYANIDE Skalar Analytical San++5000-02 / 182688 DKSH (Thailand) Ltd. WO-00074079 23/5/2025 22/5/2026
Analyzer(CFA) B.V,, the
Netherlands
7 |Cold Vapor Atomic TOTAL MERCURY Analytik Jena AG Mercur duo plus / K 170A0153 Analytik Jena FarEast PM-0OQ 3/2/2025 2/2/2026
Fluorescence Thailand Ltd.
Spectrometer (Mercury
Analyzer)
8 |DO Meter DO Horiba LAQUA-DO210 / HE9M0028 Technology Promotion 25TW19 23/1/2025 21/1/2026
Association (Thailand-Japan)
9 [DO Meter BIOCHEMICAL OXYGEN YSI 5100/ 11B 101863 Technology Promotion 25TW29 18/2/2025 16/2/2026
DEMAND Association (Thailand-Japan)
10 [SCT Meter SALINITY Horiba LAQUA-EC210 / HC9L0013 Technology Promotion 25CH167 5/2/2025 3/2/2026
Association (Thailand-Japan)
11 |SCT Meter CONDUCTIVITY (umhos/cm) Horiba LAQUA-EC210 / HC0J0017 Technology Promotion 24CH1585 26/12/2024 24/12/2025
Association (Thailand-Japan)
12  |Fluorescence TPH Perkin Elmer FL8500 / FL85K22062801 Perkin Elmer FLR_3005/2025 28/5/2025 27/5/2026

United Analyst and Engineering Consultant Co., Ltd.

Certified Laboratory ISO/IEC 17025

(VAE)

Certificate Page 1 of 2




List of Instrument Certificates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
13 [Heating Block CHEMICAL OXYGEN Hanna Instruments HI 839800-02 / H 018500 | Hanna Instruments (Thailand) HIT-2510-0375 7/3/2025 6/3/2026
DEMAND Italia Srl. Ltd.
14 [Hot Air Oven SUSPENDED SOLIDS Memmert UF55 / B216.1666 National Food Institute, 2500116-001-01 8/10/2024 7/10/2025
TOTAL DISSOLVED SOLIDS Ministry of Industry, Thailand
15 |Incubator FECAL COLIFORM Binder KB400 / 20220000022479 Technology Promotion 24TM938 9/7/2024 8/7/2025
BACTERIA Association
TOTAL COLIFORM (THAILAND-JAPAN)
BACTERIA
16 |Inductively Coupled CADMIUM Agilent 5110 VDV(G8015AA) / MY8030001 Agilent Technologies Preventive Maintenance 4/11/2024 3/11/2025
Plasma- Optical Emission CALCIUM Technologies, USA (Thailand) Co.,Ltd. Checklist
Spectrometer(ICP-OES) LEAD
ZINC
17 |pH Meter pH YSI Environmental pH 100A / JC02743 Technology Promotion 24CH814 10/7/2024 8/7/2025
Association (Thailand-Japan)
18 |UV-VIS NITRATE Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP25-001 3/1/2025 2/1/2026
Spectrophotometer NITRATE NITROGEN
PHOSPHATE (ug/L)
PHOSPHATE
PHOSPHORUS
SULPHIDE
19 |[UVIVIS PHENOLS Hitachi U-5100 / 23A4-008 DQE Services Co.,Ltd. SP24-028 11/9/2024 9/9/2025
Spectrophotometer
20 |Turbidity Meter (Portable) TURBIDITY (NTU) Oakton T100IR / 1120501017 Technology Promotion 24CH1115 6/9/2024 5/9/2025
Instruments(China) Association (Thailand-Japan)
21 |Water Bath FECAL COLIFORM Memmert WNE 14 / L414.1407 Technology Promotion 25TM501 19/3/2025 18/3/2026
BACTERIA Association (Thailand-Japan)

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

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 2 of 2




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ADAD 50118, SUANLUANG, SUANLUANG BANGKOK 10250

ECTIAL TR 02E

TEL D-2717-3000-23 FAX 0-2715-0454 CALERATION 9008
Certificate of Calibration CertNo.. 24CH814
Page.: 10f3
Equipment : pH Meter
Manufacturer : EcoSense
Model : pH100A
Serial No. : JC02743
ID No. : UAE.EFM.196/2561(ENV.pH.05/61)
Condition As-Received: Used Item
Received Date : 09 July 2024
Calibration Date : 10 July 2024
Reference : 2407-0334WSC-2
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

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

- CP-CH5 by direct measurement with DC voltage
standard and direct measurement with

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Calibrated by : Warakorn Lerngagtrakul

Approved by :

Approved Signatory

() Unnopphol Harachai
() Ponpan Paipim
(\/) Saithip Meangmai

Issue Date : 14 July 2024

The are fora probahility of appi 95%

This certrficate may not be reproduced other than in full, exeept with the prioe written
Approval of the head of Corporate Serdces 3 - Equipment Calibration and Testing Sesvices.

Cert.No.: 24CH814

Page.: 30of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement| factor
(mv) () k
pH Electrode 4.008 4.01 173 0.0079 2.00
SIN.: 231018S1A605377 6.986 7.00 -1 0.011 2.00
6.986 7.00 A 0.0093 2.00
9.997 10.00 -177 0.0085 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : P
- Serial No. : 231018S1A605377
Dimension of probe
- Length : 110 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* o Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (£°Cc) k
25.0 25.003 25.1 0.097 0.13 2.00
30.0 30.001 30.0 -0.001 0.13 2.00
35.0 35.003 35.0 -0.003 0.13 2.00
Remark - UUC* = Unit Under Calibration
The reported uncertainty of measurement was based on a standard inty multiplied by a

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

-00o-

Cert.No.: 24CH814

Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116  23E2802 27 Aug 2024
2) Ref. Standard Thermometer 2188080 130RC044 2311216 10 Oct 2024

- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 970851 25 Apr 2026
pH 6.986 CPA chem 970852 25 Apr 2025
pH 9.997 CPA chem 970853 25 Apr 2025

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

Calibration Results
Function : mV Measurement

Performing curve by D Process Calil at pH (4,7)(7,10)
Nominal | Standard N Uncertainty of Coverage
N Actual Reading
Unit Under Value | Voltage Measurement factor
Calibration Input
(+mV) k
pH mV mV pH
pH Meter 4.00 177.48 177 4.01 0.58 2.00
SIN.: JC02743 7.00 0.00 0 7.00 0.58 2.00
7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 -177 10.01 0.58 2.00

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

534/4 FATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-28 FAX.0-2719-8434

Certificate of Calibration CertNo.: 24CH1115
Page.: 1of 2
Equipment : Turbidity Meter
Manufacturer : Oaktan
Model : T0MR
Serial No. : 112050117
ID. No. : UAE.WAT.056/2563
Condition As-Received: Used Itam
Received Date : 05 September 2024
Calibration Date : 06 September 2024
Reference : 2408-0177DSC-1
Submitted by : United Analyst and Engineering Consultant Co. Lid.

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

Ambient Temperature : {26+ 25) °C
Relative Humidity : {50 + 20) %
Calibration Procedure : In - house method : CP-CH11

Direct measuament by
using Formazin standard solution

Calibrated by : Walalak Sirithean
s S»H‘f

Approved Signatory

{ ) Unnopphol Harachai

{ ) Ponpan Paipim

(/] Salthip Meangmal

Issue Date : 8 Seplember 2024

The are for & confid probability of approximately 85%

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

This cartificats may not be reprodeced other than in full, except with the prior writien
Appraval of the head of Calioratian and Tosting Equipment Services.

tanms'laianu




CertNo.: 24CH1115

Page.: 20of 2
Condition of this calibration resuit
1. Reference Standard Instruments -
Instruments Serial No. ID No. ifi No, Due date
1) Thermo-Hygrograph 1103328 130ECO10 24H1372 12 July 2025
2) Electronic Balance 1126143764 140RC004 22MM22 20 Fab 2025

- This Cartification is traceable to 5| Throwght Technolegy Promation Association (Thailand - Japan)

2. Standard Material ; The Formazin suspension has been prepared gravimetric from
Material Manufacturer Lot No.
1) Hexamethylanetetramine HIMEDIA 0000453947 99.65%
2} Hydrazinium Sulfate HIMEDIA 000522014 29.40%

3. This cerfificate is valid only to the item calibrated on date and place of calibration.
Calibration result
i curve by using 0,20,100,400,800 NTU

F g five - F
Turbidity Meter Serial Number ; 1120501017

Standard UUC* Reading Uncertainty of Coverage
Formazine suspension Measurament Factor
(NTU) (NTU) (£NTU) k
o 0.00 0.0081 2.08
20 202 038 2.00
100 100 075 200
400 40 15 208
800 BO1 21 247

Remark - UUG* = Unit Under Calibration
- NTU = Nephelometric Turbidity Units

The reparted uncertainty of measuremeant was based on a standard 5 ipliad by & o
factor &, providing a level of confidence of approximately 85 %.

~olo-
'
enaslumunu
Cert.No.: 24CH1585
Page.: 2 of 3
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. 1D No. Certificate No. Due date
1) Ref. Std.Thermometer 2183080  130RCO44 2411022 16 Sep 2025
2) Ref. Std.Thermometer 4982054  110RC044 241757 14 July 2025

- This Certification is traceable to S| Throught Technology Promotion Assaciation (Thailand - Japan)
2. Certified Reference Materials -
- Conductivity calibration solution, CPA chem Ltd , The measurement results are traceable to S!
through CPA chem Ltd., ANSI-ASQ Naticnal Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
14128 pSiem CPA Chem 1005307 15 June 2025
12881 mS/om CPA Chem 1005308 15 June 2025
~ Control Conductivity calibration sofution temperature by Water bath (25 + 0.1) °C
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration results
Function : C: ivity
(*) After Adjustmentat 1412.9 pSicm
Conductivity Electrode Serial No.: 9B0.J00%4
Standard Before Adj| After Adji Uncertainty Coverage
Conductivity UUC* Reading UUC* Reading of Measurement factor
Solution (%) k
1412.9 uS/cm 1386 uS/icm 1413 pSicm 9.2 pSicm 2.00
12.881 mS/cm 12.17 mS/cm 12.62 mSfem 0.086 mS/cm 2.00

Remark : - UUC™ = Unit Under Calibration

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD S0/ 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-3484

Certificate of Calibration

- A

NSC.TISHTI817028
CALIBRATION 0008

Cert.No.: 24CH1585

Page.: 1 of 3
Equipment : Conductivity Meter
Manufacturer ; Horiba
Model : LAQUA-EC210
Serial No. : HCOJOO17
ID No. : UAE.EFM.077/2564(EFM.SCT.03/64)
Condition As-Received: Used Item

Received Date 24 December 2024

Calibration Date : 25 December 2024

Reference : 2412-0605WSC-1

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

Bangchak, Phrakhanong, Bangkok 10280

(25+25) °C
(50 & 15) %

Ambient Temperature :
Relative Humidity :

in -house method

- CP-CHS by direct measurement

with cerified reference material (CRM)

- CP-CHB by comparison with temperature standard

Calibration Procedure:

Calibrated by : Warakorn Lerngagtrakul

Suthy

Approved by :
Appraved Signatory

() Pornthippa Tameyakul
() Ponpan Paipim
(v/) Saithip Meangmai

Issue Date : 25 December 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate may nol be reproduced other than in tull, except with the prior written
Approval of the head of Corporate Services 3 : Equipmant Calibration and Testing Services.

Cert.No.: 24CH1585
Page.: 3 of 3
Calibration Results

Function : Temperature Measurement

This equipment was connected with Temperature Probe;

- Model : 9383

- Serial No. : 9B0J0094
Dimensicn of probe; -

- Length : 104 mm

- Diameter : 1_6mm

- Immersion Depth Tmm

Calibration Result : Without

Calibration Standard uucr Error Uncertainty of | Coverage
Point Temperature Reading Measurement factor
(=c) (°c) (°ch (°c) (£°C}) k

16.0 15.002 15.0 -0.002 013 2.00
30.0 30.002 30.0 -0.003 013 2.00
450 45.003 45,0 -0.003 013 2.00

Remark : - UUC* = Unit Under Calibration

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

-o0o-




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-MRA
COAPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 50 18, SUANLLANG, SUANLUANG BANGKOK 10250 e M
TEL.0-2717-3000-28 FAX 0-2719-9484 EALIBRATION 2001 A Ineubstor Cor: Nois 24TMOd
Condition As-Received :  Usad ltem Page: 2of 3
Refarence : 2407-01530C-4
Procedure Used :-
= R Calibration were conducted using calibration procedure CP-OTO2 based an TLAS G-20 according to direct
cerﬂﬂcate of Cali bration c”;'a::'; ?;";938 measurement method with Dats isition which ctad with Temp Detector { RTD ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Equipment : Incubator Instrument Serial No. Cert. No. Traceabls Due Date
1) Data Acquisition MY49001451 24LMa4 TEA 17 Mar 2025
Manufacturer : Binder 2. This certificate |s valid anly to tha item calibrated on date and place of calibration.
3. This certification is to the | System of Unit.
Model : KB 400 E& Remark : TPA : Technology Promotion Association | Thadand - Japan )
Result of Calibration :- (") Without Adjustment
Serial No. : 20220000022479 Function of UUC™ ; Temperature Source
Fresh air setting : Met Available during calibrati
1D Ne. : UAE.MIC 028/2566 Finished
Temp. { °C ) 23 24
Submitted by : United Analyst and Engineering Consultant Go. Ltd. REL.Humid, [ % ) 52 54
3 Soi Udomsuk 41, Sukhumvit Road, [AC Suppiy ( Voit ) 221 222
Bangchak, Phrakhanong,
Bangkak 10260 Boaiion Ref. Std.
Location ; Micrabialogy Laboratory H 1D No.:
1 18RTD-21
Received Order : 08 July 2024 2 18RTD-272
Calibration Date : 08 July 2024 3 1ORTD-2/3
Ambient Temperature : (26+10)°C 4 19RTD-2/4
Relative Humidity : (50£30)% 5 1ERTD-2/5
[} 24-19RTD-2/8
Calibrated by : Khit Ruttanaprapachai 7 10RTD-2/7
!c f Probe Installation Details ; Dimension of Chamber : 8 18RTD-2/8
Approved by : ; a= 10 em b= G m 8 (ref.) 19RTD-219
. b= 10 cm We 065 m
Approved Signatary
{ ) Ponpan Paipim oG ke 12 m
(v} Sumwit Imiai Capacity = 0.7 m"
{ ) Kunchit Promprat
Issue Date : 18 July 2024
The inties are for a probability of approxi 5%
This centificate may not be reproduced other than in full, sxcept with the prior wrinian
Approval of tha hoad of Corporate Sarvices 3 - Equipmant Calibration and Tasting Sarvices.
0 '
enaslumunu enansluAIuAN

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVIGES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.D-2717-3000-29 FAX 0-2719-9484

== i

NBCTISITISTTOIN
CALMRATION D058

Equipment : Incubator Cert. No.: 24TME38
Condition As-Received : Used ltem Page: 30f3
Referance : 2407-01530C-4
Result of Calibration :- (") Without Adjustment o H Cert. No.: 24TM1114
Funetion of ULIC* Feoaraiise Suoos Certificate of Calibration Fi otk
Fresh air setting : Mot Available
Calibration | Uuc* | uuc* Temperature Temperature | Overall
Point | Setting | Reading stability unifermity  |Variation| Factor Equipment BOD Incubator
(c) {(cy | (*Ch (£°C) {c) t'c) k
35.0 350 | 350 0,030 0.31 0.33 2 Manufacturer ; ARCO
Callbwafion L] : (G} Model : UC4-1320
Paint Position
() 1 | 2 [ 3a T a ] 5T 6 [ 7 | 8 [ogety]| (+6) Serial No. :
35.0 | 95.008 | 35.011 | 35.081 | 35.118 | 34.840 | 35.054 | 34.924 | 34.978 | 34.824 0.30
Average” : The average of 20 values in each position, 1D No. : UAE WAD.018/2559
Temperature stability : One-half of the greatest i of at sny ane sansor.
Temp i ty : The i i of at any sensors and the measured Submitted by : United Analyst and Enginsering Consultant Co.,Lid,
temperature at the reference location which are observad at tha sama tima or at as close an observation time as 3 Sai Udomsuk 41, Sukhumvit Road,
passible to the pattern ar genelty within the chamber under steady-state conditions. Bangchak, Phrakhanang,
Overall : The Di of the maxi and measured temp L obsarvation. Bangkok 10260
UUC* : Unit Under Calibration Location : Lab Floer 2
Mote : The reported uncertainty of measurement was included stability and excluded uniformity |
. Recelved Order : 11 July 2024
Tha reported uncertainty of measurement was based on a standard by a Iel Callbration Date : 11 July 2024
factor k, p q a leval of of appraxi 85 %. Ambient Temperature : (26210)°C
Relative Humidity : (B0£30)%
-olo-
Calibrated by : Tawatchal Pama
Approved by : £M
Approved Signatory
{ )} Ponpan Paipim
(3/) Suwit Imjai
{ ) Kunchit Pramprat
Issue Date ; 14 July 2024
The Uncertainties are fora P y of app 95%

Lanm's'lu'muqu

This certifacate may not be reproduced other than in full, mcept with the prior weitien
Appraval of the hesd of Corporat Services 3 - Equipment Calibrstion and Testing Services,

Lanms'lain'mqu



Equipment : BOD Incubator Cert. No.: 24TM1114

Condition As-Recelved :  Used item Page: 2of3
Reference : 2407-02430C-2
Procedure Used :-

G were | using CP-0TO2 based on TLAS G-20 according fo direct
measurament method with Data sisition which with Resi ire Datactor | RTD ).

The temperature scale used was based on ITS-80,

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

Instrument Serial No. Cert. No, Traceable Due Date
1) Data Acquisition MY49023832 23LM122 TPA 26 Jul 2024

2. This certificate is valid enly to the item calibrated on date and place of calibration.
3. This certification is traceable to the Intemational System of Unit
Remark : TPA | Technology Promotion Association | Thailand - Japan )
Result of Callbration :- (*) Without Adjustment
Function of UUC™ : Temperature Source

Fresh alr setting : Naot Availahle Environment during calibration
Beginning Finished
28 28
ki) T2
= 2 [AC Supely { Volt ) 233 234
&
1 3
8 o Position :
i ]
: 7
i3 t 2
/2 ;L % ey " 3
ar ]
W 5
g
T
Proba Installation Details : Dimension of Chamber : 8 sl
a= 10 om D= 082 m 8 ref) | 22-16RTD-08
b= 10 em W= 1.2 m
= 10 om Ha 12 m
Capacity = 0.88 m?
'
enaslupungu

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ADAD 50118, SUANLUANG, SUANLUANG BANGKOK 10250
TEL 0-2717-3000-20 FAX 0-2719-0484

ECTIAL TR 02E
CALERATION 9008

Certificate of Calibration

Cert.No.: 25CH167

Page.: 1 0of 3
Equipment : Conductivity Meter
Manufacturer : Horiba
Model : LAQUA-EC210
Serial No. : HC9L0013
ID No. : UAE.EFM.011/2563(EFM.SCT.05/63)
Condition As-Received: Used Item

Received Date : 04 February 2025
05 February 2025
Reference : 2502-0107WSC-3

Submitted by :

Calibration Date :

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

Ambient Temperature : (25 £ 2.5) EC)
Relative Humidity : (50 + 15) %
Calibration Procedure: In -house method :

- CP-CH6 by direct measurement

with certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Calibrated by : Warakorn Lerngagtrakul

Approved by :
Approved Signatory
() Chakrit Waewwanjua
() Ponpan Paipim
(V) Saithip Meangmai

Issue Date : 06 February 2025

The are fora probability of app 95%

This certrficate may not be reproduced other than in full, exeept with the prioe written
Approval of the hasd of Corporata Sarvices 3 - Equipment Calibration and Testing Servicas.

Equipment : BOO Incubator

Cert. No.: 24TM1114
Condition As-Recaived : Used ltem Page: 3of3
Reference : Z2407-02430C-2
Result of Calibration :- {*) Without Adjustment
Function of ULIC* : Temperature Source
Fresh air setting : Mot Avadlable
Calibration| uUuc® | wuc* | Temp T Overall
Point Sefting | Reading stabllity Factor
t°G) (C) | (*C) (£°C) (°c) (e L3
20.0 20,0 19.9 0.28 0.81 12 2
Calibration Temp [*C) .
Point Position g
{"C) 1 [ 2 T 37T a7 s T €& 1 7 [ & Jotetd] (¢
200 | 20361 | 19.640 [ 20312 | 20079 | 19.908 | 18.872 | 19.955 | 19618 | 18.758 0.48

Average® : The average of 30 values In each position.

Temperature stability : One-half of the greatest of Ire at any one sensar,
T : The i difference of measured temperaturas at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
passible to thie pattern ar within the chamber under steady-state conditions.
Overall Variation : The Difference of the and mink it tian.
Uuc* : Unit Under Calibration

MNote @ The reported uncertainty of measurement was included stability and excluded uniformity |

The reported uncertalnty of measuremant was based on a stendard plied by a 0
factor k, p g a level of of i 85 %.
~olo-
'
wnaslumugy

Cert.No.: 25CH167

Page.: 2 of 3
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. D No. Certificate No. Due date
1) Thermometer 1963878  130RC095 241995 09 Sep 2025
2) Ref. Std.Thermometer 4982054  110RCO044 241757 14 July 2025

- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)
2. Certified Reference Materials :-
- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to SI
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
14129 pSlem CPA Chem 1005307 15 June 2025

12.881 mS/cm CPA Chem 1005308 15 June 2025

- Control Conductivity calibration solution temperature by Water bath (25 + 0.1) °C
3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration results

Function : Conductivity Measurement

(*) After Adjustment at 1412.9 uS/cm
Conductivity Electrode Serial No.: 9B9F0286

Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity UUC* Reading UUC* Reading of Measurement factor
Solution (%) k
1412.9 pS/cm 1444 pS/cm 1413 pS/cm 9.2 pS/cm 2.00
12.881 mS/cm 12.94 mS/cm 12.66 mS/cm 0.086 mS/cm 2.00
Remark : - UUC* = Unit Under Calibration




Cert.No.: 25CH167
Page.: 3 of 3

Calibration Results

Function : Temperature Measurement
This equipment was connected with Temperature Probe;

- Model : 9383

- Serial No. : 9BIF0286
Dimension of probe;

- Length : 110  mm

- Diameter : 16 mm

- Immersion Depth : Tmm

Calibration Result : Without adjustment

Calibration Standard uuc* Uncertainty of | Coverage
Point Temperature Reading Error Measurement factor
(°c) (cc) (°c) (°c) (£°C) k
15.0 15.003 15.0 -0.003 0.13 2.00
30.0 30.004 30.0 -0.004 0.13 2.00
45.0 45.003 45.0 -0.003 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

-000-

Equipment : Water Bath Cert. No.: 25TMS01
Condition As-Received : Usad ltem Page: Zof 3
Reference : 2503-04360C-1
Procedure Used ;-

Calibration were d d uskng kn-hy iz procedure CP-0T04 Based on ASTM ET15 according

to direct measuramant method with Data A
Thermameter | IPRT ).
The temperature scale used was based on (TS-80,

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

Instrumant Serial Mo. Cert. No. Traceable Due Date

1) Data Acquisition MY57013823 23LMT1 TPA 12 May 2025
2, This cerfificate is valid only to the Item callbrated on date and place of calibration.
3, This certification is traceabla to the Intemational System of Unit,

Remark : TPA | Technology Promation Association | Thailand - Japan }
Result of Calibration :- {*) Withaut Adjustment
Function of UUC* : Temparature Source
Heat transfer medium used :  Water

‘which cted with ial Platinum

Environmental AC Voltage Supply
=) | %RH. ) { Vit )
Beginning of Calibration 2 50 220
Finished of Calibration 25 53 221
. Ref. Std.
g SIN.:
1 4804538-006.
1 03 2 4804538-007
/4 stee) 3 3 4B04538-008
4 I FEASA0000
Siref.) AB04535-010

Front

nans linuau

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-MRA

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-2000-29 FAX.0-2718-8484

WEC-TIBLTISTOrS
CALERATION D308

Cert. No.: 25TM501
Page: 1of 2

Certificate of Calibration

Equipment : Water Bath

Manufacturer : Memmeart

Model : WNE 14

Serial No. : L414.1407

ID No. UAE MIC.00G/2558

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

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

Bangkok 10260

Location : Microbiology Laboratory (302)

Received Order : 18 March 2025

Calibration Date : 18 March 2025

Ambient Temperature : (26+10)C

Relative Humidity : (B0£30)%

AC Line Voltage : {22022V

Calibrated by : Krisda Malas
Un C)\ {d-

Approved by : K

Approved Signatory
{ ) Chakrit Waewwanjua
() Suwit Imjai
{+/ ) Kunchit Promgrat

Issue Date : 27 March 2025

The ars fora probability of approximately 35%

This certificate many not be reproduced othier tan in R, excopt with the prior writien
Appraval of the head of Corparate Servaces 3 - Equipment Calibration and Testing Services.

N3 limuax

Equipment : ‘Water Bath Cert. No.: 25TM501
Condition As-Received : Used Item Page: 3of 3
Reference ; 2503-04360C-1
Result of Calibration :- | * ) Without Adjustmant
Function of UUC* ; Temperature Source
Calibration uuct uuc* Average” Standard Reading [ °C | .
point Setting a Paosition i
{°c) (c) (cy 1| 2 [ 3 | & [ sfefy | (+°c)
445 44.4 444 44508 | 44531 | 44495 | 44537 | 44510 0.15
Calibration Coverage
S Uniformity | Stability |~ %58
{c) (c) [2°C) L]
44,5 0.082 0.048 2

Average® : The average of 30 values in each position,

Uniformity : The maximum difference of measurad temperatures at any sensors and the measured lemperatura
at the reference location which are observed at the same tims or af as close an observation time as possible
to ine the pattemn or homogeneity within the chamber under steady-state conditions,
Stability : Ona-half of the greatest i of p at any one probe.

UUC* : Unit Under Calibration

Note : The reported uncerainty of measuramant was included stabillty and excluded uniformity.

The d L y of was based on a standard uncerlainty multiplied by a

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

-ollo-

1onan3 limuax




Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

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

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

() Pornthippa Tameyakul
() Ponpan Paipim
(/) Saithip Meangmai

Issue Date :

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

DO Meter

Horiba

LAQUA-DO210

HE9M0028

UAE.EFM.013/2563 (EFM.DO.02/63)
22 January 2025

23 January 2025

2501-0774WSC-1

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

Temperature (25+5)°C
Humidity (50+20)%
In - house method : CP-CHS

by Ct ison T ique with Azide ification Method

Walalak Sirithean

Suthg

Approved Signatory

24 January 2025

Cert.No.: 25TW19
Page.: 1 of 2

TECHNOLDGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
GORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVIGES
534/4 PATTANAKARN ADAD 501 18, SUANLUANG, SUANLLANG BANGKOK 10250 g ey
TEL 0-2717-3000-20 FAX 0-2719-0484 CALERATION 3008

Certificate of Calibration  cerno. 2stu11

Page.: 1 of 2
Equipment : DO Meter with Sensor
Manufacturer : Horiba
Model : LAQUA-DO210
Serial No. : HE9M0028
ID No. : UAE.EFM.013/2563(EFM.DO.02/63)
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Location : TPA On Site Calibration Laboratory
Received Order : 22 January 2025

Calibrated Date : 23 January 2025

Ambient Temperature : (26+£10)°C

Relative Humidity : (50+30) %

AC Line Voltage : (22022 )V

Calibrated by : Warakorn Lerngagtrakul

KUNL&}'

Approved Signatory

Approved by :

() Chakrit Waewwanjua
() Suwit Imjai
(/) Kunchit Promprat

Issue Date : 29 January 2025

The are fora probability of app 95%

This certficate may not be reprodiced other than in full, except with the prioe written
Approval of the haad of Corporate Serdces 3 © Equipment Calibration and Testing Servicos,

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. 1D No. Certificate No. Due Date
1. Burette B 130BU10 23CG1172 22 Mar 2025
2. Balance 14233821  110RC001 24MM131 04 July 2025
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate 5-Hydrate AR KEMAUS 2203162447 99.6%

Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 9K9G0090

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mglL) (mg/L)
8.20 8.21 0.0045

This report was certified only for the instrument we tested.lt is allowable to use for study
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced

other in full, without written approval of the laboratory

-000-
Equipment : DO Meter with Sensor Cert. No.: 25LM11
Condition As-Received :  Used ltem Page.: 2 of 2
Reference : 2501-0774WSC-2

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1) ital Thermometer 2188080 2411022 TPA 17 Sep 2025
2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- (*) Without Adjustment
Function : Temperature measurement.
This instrument was connected with temperature sensor, S/N.: 9K9G0090
Calibration| Immersion Standard uuc* Efrén et Coverage
Point Depth Temperature Reading i ] Factor
(°C) (mm ) () () () (+C) k
15.0 90 15.002 15.0 -0.002 0.16 2.00
30.0 90 30.002 30.0 -0.002 0.16 2.00
45.0 90 45.003 45.0 -0.003 0.16 2.00

UUC* : Unit Under Calibration

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

-000-
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Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

1D Mo. :
Received Date :
Test Date :
Reference :
Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

() Chakrit Waewwanjua
{ }Ponpan Paipim
(v Saithip Meangmal

Issue Date :

ey

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
3344 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL

F2T17-3000 FAX. (+27010-8484

Cert.No.: 25TWz23
Page.: 1 of 2

DO Metar

Y5l

5100

11B 101863
UAEWAD 004/2554
14 February 2025
17 February 2025
2502-047305C-1

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

Temperature (25+5)°C

Humidity {50+ 20 ) %

In - house method : CP-CHS

by C Te i with Aziche on Mathod

Walalak Sirithean

Suthe

Approved Signatary

18 February 2025
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Cert.No.: 25TW29
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments ;
This cerfification is traceable to the International System of Unit through the reference standards

laboratary of Industrial Cali Center, Tect P Association (Thailand-Japan).
Instruments Serial No. ID No. Certificate No. Due Date
1. Burette - 130BU10 23061172 22 Mar 2025
2. Balance 14233821  110RCODO1 24MM131 04 July 2025
2. Standard Material -
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate S-Hydrate AR KEMAUS 2203162447 98.6%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 24F100202

Titration Methad DO Meter
Standard Deviati
(Azide Modification Method) Reading G
(mglL) (mglL) (mgiL}
822 822 0.0055

!_“E United Analyst and Engineering Consultant Co,, Ltd.

This report was certified only for the instrument we tested.|t s allowable (o use for study
Intend to use for advertising and referral purpose is prohibited This repart may not be reproduced
other in full, without written approval of the laboratory

enaslununy

3 S Udomsuk 41, Sukhurmvis Aoed, Bangehak, Phrakhinang, Bangkok 10260
n  TelD 2763 2828 Fax 0 2763 2800 waw.uarconsultant.com E-mall: uae@useconsuliantoom

BTG PO
CHLIALTON B

Certificate of Calibration
Certificate No.: 250422-1-BLD02-25
Code Mo.: BLOD2-25
Page: 1of 3

Customer Name:
Address:

Equipment:
Manufacturer:
Model:

Serial No.:
Asset Mo, :

Building:  N/A

Feceived Date:
Date of Calibation :

Calibration Conditions:

Calibrated by:

Approved by:

Issued Date:

United Analyst and Engineering Censultant Co., Ltd.
3 Soi Udorn suk £1, Sukhurmwit Rd., Bang Chak, Phar kKhanong, Bangkok 10260

Electronic Balance
Mettler Toledo
AB200-5/FACT
1129361010

LIAE WAS 002/2552

Floor : 1 Room : 107
April 22, 2025
April 23, 2025
Temperature 228°% o 234 %
Hurnidity 54.8 % to 68.9 %
Pressure 7586 mmHg :] T58.2 mmHe

Sakdearin Srirahang

Suwit Chotnok Signature;

dtud

April 25, 2025

Mote : 1) The Uncertainties are for a confidence probability of approximatsly 95%

21 This Certificate i

s walid anly to the item calibrated on date and place of calibeation.

3) This Certificate is issued in accordance with the conditions of accreditation granted by the Thal Laboratony Accreditation
Schems which bas assassed the measurement capability of the labosatory and its traceability to recognized national
standaids and to the nits of messurerment realized 81 the cartespanding national standards labeeatory. This certificate
may not be seproduced other than in full except with the prioe witten appraval of the United Analyst and Engineering
Consultant Co.itd (LAE)

1onan3 limuau



United Analyst and Engineering Consultant Co,, Ltd. % um United Analyst and Engineering Consultant Co,, Ltd.
-~ 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanaong, Bangkok 10260 e e 1 Soi Udomsuk 41, Sukhumvit Boad, Bangchak, Phwakhanonig, Banghok 10260 el
o e Tl 2763 2826 Fax 0 2763 2800 www.uaeconsultant.com E-malk uae@uaecansultant.cam EALARATDN bk e Tel) 2763 2828 Fax 0 2763 2800 www uaeconsultant com E-mail: uaeguseconsultant com it

Certificate No.: 250422-1-BLO02-25
Code No.: BLOO2-25

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

Page: 2of 3 Page: 30f 3
Equipment: Electonic Balance Manufacturer: Mettler Toledo Equipment: Electronic Balance Manufacturer:  Mettier Toledn
Model: ABZOS-S/FACT Readability:  0.0001 ¢ Model: ABPOGSEACT Readability: 00001 g
Serlal Nou 1129381010 1D Ma.: LIAE WAS 002/2552 Serial Mo 1129361010 D No: LIAE WAS.00: 52
Max. Capacity: 2y =
Max. Capacity: 220
Calibration Date: April 23, 2025 pactty )
Calibration Date: Agril 23, 2025
Condition As-Received: In Condition
Calibraton Resull: {Cantinued)
Condition of Equipment: Calibraton Bange: 0-200q
Condition of This Result of Calibration; Calibraton Adjustment: Intemnal Calibration
1, Calibration Method: This insirurnent was caiforated by methad LAE CP.CAL TG In-Huse Methoo based on URAS Lab 16 20232
3, Error of indit fram nominal ar mass value:
2. Pefarance Standrads: = p
N o : Nominal Value Rafarance Value Indication Carrection Uncertainty avarage Factar
Reference Standard; tModel Serial Mo, Calibrated By Certificate Ho. Traceability Dug Date tEmg
Stancard Weight Class E2 [CIML] tmeteiky  BTABIOAIZE AR 25.000350 Motrie Toledo HdanaT (g} (g} (g} (gl 3
Stardard Wefght Class F1 (MU 1mg o 200 ¢ 11119512 AMARL 24013840 Wattier Trlsce 04-Feb 28 Unload 0,0000000 04,0000 0.0000 .10 205
Imstrument Medel Serial Mo, Calibrated By Certificate Ne, Traceability Due Date oel Q0100025 0,009 £L0001 10 205
Thermio-Hygra-Bara Mater WHE-3825T) ARABAST SUCCESS SH09ITIET s Gateway 21-How-25 005 0.0500056 0.0500 00000 10 205
Thertno-Hygio-Ban Meter B 38250 ARagasT TRA 25PT85 T FLET P prep T e s 208
3. This certification s traceabie 1o 51 Unit o5 PR e o s PP
4, This certiication was certifled only for the indtrument we callbrated : =TT pop == e pr
5. This result of cailbration wae found accurste bs show on date and place of calibration anly. 0 10.000010 10,0000 From— L 200
& Throush the referance standard labaratory of AMARE 75-00935% Calibration 0152 T PR o n' U'm g
DO0T .
Calibratan Result: 50 50,000056 50,0000 0001 013 200
1. of Reading: oo
Nominel Valde (g} [ Standard Deviation of Resding (g} | iad il Bai0ew i 018 o
200° [ 0000095 | 100 100.000109 99,5956 0.0002 017 200
2. Eccentric ar off-centet loading 120 12000015 119.9599 0.0003 021 200
A s of 100 gwas placed and moved to varkous pesition on pan 150 150000165 149.9598 0.0003 024 200
The Balance reaging obtainad i given In the Tabie: 160 160000175 159.9997 2.0005 0.26 200
200 200000125 1999958 0.0004 .30 200
- 4. Effect of Tare test
%= Q':---i Tare Load Test Load Indication Carrection
1) g (g fg)
| o 20.000041 19,9599 0.0001
| A0.00D0TE 15,9598 0002
190 S0.000066 589937 £.0003
1 £
2 * 5 Maxirmum a0.0a0107 T9999 00002
(g (g} (1] (01} ig) Diffarence (g) 100.000168 100,600 -0.0003
1000000 955996 | 999597 | 1000003 100.0005 B.000S EE g;ﬂ, Rermark.
lﬂﬂm, |‘ Iﬂ The repart uncertainty of messurment was based an standard urceralnty mubtiplied by coversge factor k, providing lwmmw
0---0-End-0—0
W,
N SN,
L]
a"|5'|r‘l’:=§l_.ﬂ:\_l.4'| =l aa‘nu‘ua'ﬂ"- ESINSSUTE 'd'“da-"'a"-'ﬁ"'"l Bl Z 7
AT = ug N

U
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d nousirs Lal

| Oeveleprent Natioral Food Insthute
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Calibration Certificate

Calibration Report

Certificate No.: 2500116-001-01
& Certificate No.: 2500116-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
. Equipment: CHAMBER {Haot Air Oven)
Address: 3 Sol Udomsuk 41, Sukhumvit Road,
Model: UIF55 Serial No.:  B216.1666
h 10260
Resohition: 21 T 10 Mo UAEWAD.027/2559
Manufacturer: MEMMERT
Fage1of3
Date of Calibration: 8 Dctober 2024 Page 2af 3
Equipment: CHAMBER (Hot Air Oven)
Location: Laboratary, UNITED ANALYST AND: ENGINEERING CONSULTANT CO,LTD.
Manufacturer: MEMMERT Environment Condition: Ambeant Temperature {303 = 1 ) %
) Relative Hurmidity { 55 £ 1 1%
Model: UFSS Line Voltage { 230 £ 3 ) voit
Serial No.: B216.1666
Cendition of this results of Calibration:
1D No.: UAE.WAD,027 /2559 1. This instrument was calibrated by insert @ standard thermomieter into its chamber and calibration according o
W-TE-014 Based on TLAS G-20-1/02-08 (E): Guidslines for Calibration and Checks of Temperature Controlled Enclosures.
Order No.: 2500116 - The température scake used was based on TS - 90,
- All data show below were final values and the initizl data may be obtained upon request.
Dperation No.: 2500116-001 2. Reference Standard Instrument
Instrument Model Serial No./ID No. | Certificate No. Due Date Through
ipt: i 349724 MY57003188
Date of Receipt: 8 October 2024 Digital —— 3aunea0as | NATIONAL thou
with sensos RTD CHN 201208 RTDH201-200 INSTITUT
Date of Calibration: 8 October 2024 3. This certificate is traceabla to International System of Units (51 Units).
4, This certificate was certified only for the instrument we cabibrated.
% 5. This result of calibration wes Tound accurate as shown on date and place of calibration ondy.
Calibrated by Mr.Yothin Charoensuk Approved by &, Condition of Calibrated item ;  Good
Sclentist { Mr.Pheraphat Tuanjit ) UUC Description :
Managaer, Division of Calibration Laboratory Time of Record 1 Hour 9 Mirte At 104.0,140.0 and 180.0 “C
Daw or s 15 October 2024 ible far the Technical Team Fresh alr Damper Open  Position
Close Fan m
The are for a of 95 %, Nat Availabie
This Certificats s issued In accordance with the condtions of accreditaticn granted by the Thai Laboratory Accreditation scheme 7. Result of Calibeation : IE \Without adjustment l:l After adjustment
whith has assessed the measurament capabiity of the [abaratory and its traceability to regognized nationa! standands and 1o the units
af realized al the national standards laboratory. This certificata may not be reproduced other than in full
Exoupt with the [rar weitten apgrival of the National Food Institute.

F-C5409 Raision: 0] Date: 20-04-6%

F-C5-012 Revigion: D1 Date- 200465
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Calibration Report Calibration Certificate
Certificate No.: 2502226-001-01
Certificate No.: 2500116-001-01 Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Equipment: CHAMBER, {Hat Air Oven) Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Mode!: UFs5 Seriai No.© B216.1666 10260
Resoluion: 0.1 °C IDNo:  UAEWAO.027/2558
Paga 1of 4
Manufacturer: MEMMERT
H 3of3
Date of Calibration: 8 Dctober 2024 Fage Equipment: R B
Calibration point: 104.0,140.0 and 1800 *C
C ul
remih - pes Manufacturer: METTLER TOLEDO
Callbration | Temperature Relative Lime Voltage
Condition %) Humidity (%a) (volt) ¥ o
m 53 54 270 B - Model: XSR205DU
W 3.2 56 2320 %)
Table1 : Reporting of Temperatura i Serial No.: €009071872
Calibration Measured Temperature (*C) @ Sensor Mo,
peAre: : il 1D No.: UAE.WAD.012/2563
"c) #1 #2 #3 [ w4 | #5 | w6 | #7 | #8 | #9 +(°¢)
104.0 103.89 | 103.66 | 103.83 | 10369 | 104490 | 103.08 | 10370 | 10410 | 10415 0.53
130.0 13985 | 139.53 | 139,67 | 13986 | 180,67 | 190.00 | 139.60 | 14D.25 | 140.23 0.73 Order No.: 2502226
180.0 17963 | 173.22 | 179,71 | 179.76 | 161,03 | 180.06 [ 179.41 [ 18087 | 18039 .50
Table 2 : Reporting of C Result Operation No.: 2502226-001
UUC* Setting uuc* Reading (*C) Stability Uniformity Overall Variation
(°c) MIN MAX: | aeernge £(°0) ('c) ) Date of Receipt: 19 March 2025
164.0 104.0 104.0 104.0 0.15 049 0.89
] 40. 0.13 071 12
Lo i) 184 i Date of Calibration: 20 March 2025
182.0 180.0 1800 180.0 0.13 12 1.8
Mote  The quoted uncertainty include * Stability * end * Loading effect (20% of Temp Unifarmity) © ‘b. N .
UUC* = Unit Under Calibration Calibrated by  Mr.Yothin Charcensuk Approved by 5
Stabity = Cne-half of the greatest of p ab.amy one sensars, Scientist { Mr.Pheraphat Tuanjit }
for-at lesst half ary howr afber reachingr eady stat. Manager, Division of Calibration Labaratory
Uniformity = The dliff of at any sensors and the measured Bataad, 35 March 2025 toi the e
temnperature at the reference location which are chserved at the same time.
Owerall Veriation = The difference of the maxmum and manmum througout time, i i it b o

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

level of confidence of approxmately 95 %.

S e

L5012 Revision: 01 Date: 20-04-65

This Certificate i= msued in accordance with the condions of acoreditation granted by the Thal Laboratory Accredidatan Scheme
which has assessed the measurement capabiity of the laboratory and its traceability to recognived national standards and to the
units ‘of measurermant realized at the corresponding national standands loboratory. This cendicate may nal be reproduced other
than In full except with the price written approval of the National Food Institube,
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Calibration Report Calibration Report
Certificate No.: 2502226-001-01 Certificate No.: 2502226-001-01
Equipment: Electronic Baance Manufacturer;  METTLER TOLEDG Equipment: Electranic Baiance Manufacturer:  METTLER TOLEDO
Model:  XSR20S0U Resolution: 000001 g / 00001 Model: XSR2IS0G Resotution: 000001 g/ 0.0001 g
Serial No. CO09071872 ID Ne.: UAEWAC112/2553 Serinl No. CIO9071672 ID Mo UAEWAD.D12/1563
Capacity: 8292209 Capacity: 82g/ Mg
Date of Calibration: 20 March 2025 Fagalofd Date of Callbration: 20 March 2025 Fage3of4
Conditis it 212 05 T Aelatve bumiGty: A = 33 % Calibration Results:  (Continued)
Place of Calibration: 208 Balance oo, UNITED ANALYST AND ENGINEERING CONSULTANT 00,70 Callbeation Ranae:  0-80 ¢
mﬂih:m O EAYIpL: Coud Crivtiot ) Calibration Adjustment: Intemal Calibraton
1. Caliwatan Mathad: NFT Mathod W-HA-001  Tn-House Method based on UKAS Lab 14 - 2019 3 Dcpurtsice from Nominal Vehe: {(Range: {52 97 Resshitions 0.00001 6.}
2. Reference Standards:
Reference Standard ~ Madel Serial No.  Calibrated By  Certificate No. Due Date Nomral Vakue Standard Ve #verage Reading Canection Uncertainty Cowerage Factar
Starciand Weight Class E2 Imglo200g  BSS567A72 s M24D41005 19 Apnl 2025 [ (g ) t 99 [ ) (= 4} £
Instrument Model Serial Mo, Calibrated By  Certificate No. Due Date unigad 0.000000 0.00000 0.00000 00000085 200
ThomeHygro Metor 608-HL NFLETH 01722 Qusity Rebern qrzs0542 10 February 2026 wob e S fiaee S oo
# e certfcation & raceatle to 5L UK 0005 005002 000500 0.00000 0.0000034 20
4. This cortficate was certified coly far the instrument we calirsted,
A SN A O ani 0.010003 0.01000 0.00000 0.0000091 200
Calibration Results: 405 0049995 005000 0.00000 0.0000098 200
1. Repeatability of Reading: ot 0.100011 010000 .00 0000011 200
0s 2500016 150000 0.00002 0.000014 100
Homnsl Value (g | Suandard Deviation af Beading (o) 1 1000003 11601 000001 0000016 200
| SACEE 2 2000023 200005 1,00003 0.000017 20
L. LS 5 5000015 500005 -0.00003 0.000021 200
::: ::m 10 10000003 1000005 00004 0.000026 200
5 Ot Brror 20 20000030 2000012 000008 0.000037 200
RN 00 el e 6 e 3 30.000039 3000012 -0.00008 0.000050 200
The bilince reading obtained |5 given i the table. 50 50000028 5000014 o001t 0.000058 200
& [ BLO0005T 3000020 000013 000011 200

(Maximum Difference)
L g 34 g d0( g 31t g J|d g Jjl g3 i 9 %
100 000 100.0002 0.0001




FEAMNSETEILSOSTasnuains
AugLSmIsRaUB S aRarnnssUE TS

Foundsation for ndusns Dewsiopment Mational Food msirute
Footl ihdosinial Lsborstory Servee Certer

Calibration Report

Certificate No.: 2502226-001-01
Equipment: Electranic Balwwe Manufacturer;  METT|
Model:  KSR2DSTA

Serial No. (003071672
Capacity: H2g/ 2200
Date of Calibration: 20 March 2025

i,
SN

g C-TiSI-TIS 17028
LIBRATION 0081

LER TOLEDG

Resolution:  0.00001 g/ 0.0001 ¢

0 Now: LR WAOLDTII5E3

Page 4 of 4
Calibration Results;  (Continued)
Calibration Range; =B0-200 g
Calibration Adjustment: Intemal Calibration
3. Departure from Nominal Value: (Range: >80 - 200 g ; Reschution: 0.0001 g |
Nomnal Value srandan Ve #verage Baading Carrection Uncertainty Cowverage Factar
L g ) L g [ ) (o B (= 3 ] L3
a0 2000010 500002 0000 00015 200
100 10000005 1000001 0.0000 0,000 200
110 11000007 11400001 20000 0.00017 200
120 120.00003 120.0002 -.00a1 0.00014 200
130 130.00010 1300003 -0.0001 0.00019 100
130 140.00013 1400002 iooat 4,06019 100
150 15000009 150,002 10001 9,00021 200
160 160.00010 1600002 410001 00023 200
17 170.00012 1700000 -0,0001 0.00033 200
200 20000013 2000002 0.0001 400025 200

“Thir reported uncartainty of moasurement was based on 3 standard Lncertainty muRiphed by a coversge factor & | providing n

ol af confideren of approadmatefy 95 %.
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Calibration Report
Certificate No.: 2502226-002-01
Equipment: Electrani: Bance Manufacturer;  METTLER TOLEDD
Model:  XERA0SEU Resolution: 000007 3 / 0.0005 9
Serial No.: C210685354 D Mo.: UAEWAD.DLOESES
Copacity: 825/ 2209
Page 2014

Date of Calibration: 20 March 2025
(= Armient 212+ 05 'C Relative Humity

Place of Calibration:
Condition of Equipment: Good Condition

Condition of This Results of Calibration:

1, Calation Meshod: NFL Method W-MADDL  Tr-Hewse Method based on LKAS Lab 14 - 2018
2. Reference Standars:

4 :+ 15w

208 Bafance Room, UNTTED ANALYST AND ENGINEERIMG COMSULTANT CO.LTD.

Reference Standard ~ Model Serial No.  Calibrated By  Certificate No, Pue Date
Smndard Weight Tlass E2 g ta 200g B505567572 TS MZA041005 19 April 2025
Instrument Mode| Serial No.  Callbrated By Certificate No. ~ Due Date
Thermo-Hygro Meter E08-H1 WFLATH 017723 Qualty Rebarn QRIS-0%42 10 February 2026

3. This certificatson is tracsbie tu 51 UNIT

4. This centificabe was certified anly for the instrument we calibreted

5. This resdt of calilistion ws found accurste s shawn an date and place of caibeation anly
Calibration Results;

1. Repeatability of Reading:

Worming Value (g ) Standtartt Eation of Reading (-8
40 00000042
a0 00000042
100 0000000
200 0000000

2. Off-Center Error:
Ammmafl 100 g wea placed sl moved to varinus positon on pan.
The Bistince reading chénined s ghver 1 the tebie. N

Il.’ Gl's—
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Calibration Certificate

Certificate No.:
Client name:

2502226-002-01
UNITED ANALYST AND ENGINEERING CONSULTANT CO,,LTD.

Address: 3 Sol Udomsuk 41, Sukhumvit Road,
hack, P g, Bangkok 10260
Page Lof 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU
Serial No.: C210685394
1D No.: UAE.WAD.010/ 2565
Order No.: 2502226
Operation No.: 2502226-002
Date of Receipt: 19 March 2025
Date of Calibration: 20 March 2025
Calibrated by  #r.Yothin Charoensuk Approved by b N
Scientist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 25 March 2025 for the Technical Team
The are for a ility of i 95%

This Certificate = issued in accordance with the conditons of accreditation granted by the Thai Laboratory Accréditation Scheme
which has assessed the measurement capability of the Isboratory and its traceability to recognized national standards and to the
units of measuremment realized at the corresponding national standards laboratory. This certificate may not be reproduced other
tnan in full excest with the prior writhan approval of the National Food Tnstitute.

SEEEOESLTLL aTSdaarUILE = = =
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Calibration Report

Certificate No.:
Equipment:

2502226-002-01
Bectronic Balano: Manufacturer:  METTLER TOLEDO
Resolution:  0:00001 g/ 0.0001 g

Serial No.r C210665334 1D No.: UAEWADD10/2565

Medal: XSA205DU

Capacity: Eig/idig

Date of Calibration: 20 March 2025 Page 3 of 4
Calibration Results:  (Continued)
Calibration Range: 080 g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: {Range: 0 - B2 g ; Resolution: 0.00001 g )
Naminal Vakie Santard vae #verage Reading Camprian unertainty Coverage Factar
Ly {9 ) [ [y} (= 3 | L]
Urtoed 0.000000 0.00000 0.00000 0.000008 200
0008 0.001003 100100 0,00000 00000090 200
0005 0005002 100501 000001 0 £o0 200
0.0 2010003 001002 000002 100D 200
0.0% 1049995 005001 000001 00006 00
(%) 1300011 030002 -0.00001 0000011 200
s 1500016 050004 000002 0000014 200
1 1000003 100005 000005 0000016 2.0
1 2000023 2.00005 000004 o001 7 200
s 5000015 500006 000005 0 00020 20
10 10.000008 1000005 000004 0000026 200
0 20000030 2000007 000004 0000037 200
0 20000039 000003 000005 0000050 200
i 00002 000008 000005 0000068 200
5 0000067 B).00013 000006 000011 200

NSC.TISLTIS 17025
CALIBRATION D081

. o NSC-TISLTIS 17025
Food Incusinal Lshoratory Service Cerver CN.IIR’AYION o0E1
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Calibration Report

i No.: 002-01

Equipment: Electronic Balance Manulacturer:  WETTLER TOLEDD
Model: XSRI050L Resolution:  0.00001 g / 0.0001 g
Serial Mo.: C2106AS334 10 No.: LAE WAD-D10/2565

Capacity: 829/ 220 ¢

Date of Calibration: 20 Merch 2025 Page 4 of 4
Calibration Results:  (Continued)

Calibration Range: =80-200 g

Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value: (Range: >80 - 200 g ; Resoluton: 0.0001 5 )

Naminal Value Standard Value Ayerage Reading Cormectan Uncertainty Caverage Factor
1g] [ g ) [ g ) Log] i+ g ) L3
0 9000010 90.0002 0.0001 0.00015 200
100 100.00005 100.0001 00000 0.00016 200
1a 110.00007 110.0002 41 0001 Q00057 a0
12 12000009 120.0002 0.0001 000018 200
130 130.00019 1300002 0.0001 000019 100
140 140.00013 1300007 0.0001 0.00019 200
150 150.00009 1500002 0.0001 2.00021 200
160 16000010 160, 0007 0.0001 0.000:3 200
170 170.00012 174010007 0.0001 0.00023 200
200 200.00013 2000002 0.0001 A1.00078 im

The rmparted uncorainty of messunement was basad on & stanelart uncertanty multiplied by 8 coverage factar & | praviding &

@N.W

lowwl of confidence of approximately 55 %.
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Calibration Report

Certificate No.: 2503287-001-01
Equipment: Autodave

Modei: CL-40L Serial No.: 810010

Resolution. 1 C IDNo: UAE. MIC.032/2565

Manufacturer:  ALP
Date of C i 5 June 2025 Page 2af 3
Location: Roam 301 Media Preparatan, UNITED ANALYST AND ENGINEERING COMSLILTANT COLLTD.
Environment Condition: #imbient Temperature (26 + 1 ) °C

Redative Humidity [ 55 25 )%

Line Voitage { 230 & 5 ) Vot

Condition of this results of Calibration:
1. This mstrument was calibrated by msert 3 standard Data loggers with RTD into Its autoclave and calibration
according to W-TE-D1E based on BS 2646-1:2021, Autoclaves for stesilization in laboratories
Part 1: Design, construction, safety and performance - Specification,
- The temperature scale used was basad on ITS - 900
- Wl data show beiow were final values and the initial data may be obtained upon request.
2. Reference Standard Instrument :

Instrument Modal Serial No. | Certificate No. Due Date Through
HiTemal40-FT 20627 NC-25-03-18-181 10-Mar-26 | MADGETECH, INC
Digitsf Thermametee withi RTD. | . cp. HiTemP-140 RE6316 250208100301 11-Mar-26 i
{Data Logger) s
PRTamp140 R3B546 Z501835-001-01 22-Feb26 \HETIITE
3. This certificate is traceabie to International System of Unéits (SI Units).
4, This cedificate was certéied anly for the instrument we calibrated,
5, This result of calibration was found accurate as shown on date and place of calibration any
&. This standard does not apply to sterlizérs or disnfectors used for medical, dental, pharmaceatcal
7. Condition of Calibrated item :  Good
UL Description @ Setting program function sterilization | STERILIZE/NORMAL
Time of sterilization 20 Minute At 115and 121 °C _
B, Result of Calibration : Without adjustment i
After adjustment
77 Terazez.s

FCS-012 Revision: (11 Date: 20-04-68

“\\"|"h o
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Calibration Certificate

Certificate No.:

Client name:

Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260

2503287-001-01
UNITED AMALYST AND ENGINEERING CONSULTANT CO. LTD.

Pagelof 3
Equipment: Autoclave
Manufacturer: ALP
Model: CL-40L
Serial No.: 810010
ID No.: UAE.MIC.032/2565
Order No.: 2503287
Operation No.: 2503287-001
Date of Receipt: 5 June 2025
Date of Calibration: 5 June 2025
Calibrated by Mr.Pheraphat Tuanjit Approved by
Scientist (Mm reeyaporn mnqwnn)
Vice of Lab
Date of Issue: 11 June 2025 for the Team
The are fora of app 95 9%,

This Certificate & ssued In accordance with the conditions of accma\latm granbed hy the Thal Laboratory Accreditaton scheme
which has assessed the capability af the national standards and to the units
of measurement realized at the corresponding national s.andards Iabumrory This cs’iﬁtabe may not be reproducad other than in full
except with the prior written approval of the National Food Institute.

FL5-D09 Revigion: DI Date: 200465
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Calibration Report
Certificate No.: 2503287-001-01
Equipment: Autpchave
Model;  CL-40L Serial No: 810010
Resolition: 1 °C 1D Mo LIAE. MIC.032/2565
Manufacturer:  ALP
Date of Calibration: 5 June 2025 Page 3 of 3
Calibration point: 115 and 121 °C -
C i result:
Calibration | Temperature | Relative Line Voltage
Condition (€} |Humidity (%} (Valt)
Min 58 50 225
Max 6.8 ] 235
Tablel : ing of T
Measured Temperature (°C) @ Sensor No.
Calibration Point {Sensor No.2 is REF) Uncartainty
{°C) Std.# 1 Std.# 2 (Ref) Std.# 3 *(°C)
115 115.46 11543 11542 0.70
121 121,59 121.54 12151 0.70
Table 2: of C Result
UUC* Setting uuC* Reading Stability Uniformity | Overall Variation
ey Min (°C) | Max (°C) |Average ('C) MPa +(°C) {°C) {*c)
115 115 115 115 0.08 0.24 0.17 .50
121 121 121 121 012 0.4 0.19 0.52
hate

The quoted uncertanty include ™ Stability " and " Loading effect ( 20% of Unifarmity }*
uuC= = Unit Under Calibration
Stability = One-half of the greatest of
for at beast haff an hour after reaching steady state.
Unifarmity = The iffe of at any sensors and the measured
temperature at the reference location which are observed 2t the same time,
Owerall Varistion = The difference of the maximum and minimum througout. time,

at any one Sensors,

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

....... T e

FL5-012 Revision; 01 Date; 20-04-65
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FL 8500 - Preventive Maintenace report

Company Name: \United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,

(e Phrakhanong District, Bangkok, THAILAND 10260
User Name: Mr.Karmphong WO Number: ‘WO0-03299388
Boonpoung
Telephone Number: 094-623-3880 PM Number: 1of1G
IR A IS Tanapakorn report Number: FLR_3005/2025
Engineer: Tungmana ~
PM Performed: 28-May-202 Next PM Due Date: 28-May-202
(DD-MMM-YYYY) 8-May-2025 (DD-MM-YYYY) 8-May-2026
Scope
The purpose of this preventive maintenance is to ensure the continued functionality of the

F
Spectrophotometer by inspecting and replacing any worn or damaged parts. This service should only be performed
by a trained representative of PerkinElmer.

General Instructions:

The customer must provide the engineer ional data to recent i prior to
starting thepreventive maintenance. Always check with the customer before making any changes that may affect the
customer's analysis should be signed by an authorized PerkinElmer and customer representative and left with the
customer. Update the i sticker and i logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are reserved. No part of this
ication may be in any form or translated into any language without the prior, written

permission of PerkinElmer, Inc. Copyright © 2009 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 PerkinElmer, Inc. All other trademarks and registered

not owned by Perki 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.

1enms linway,.,
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PerkinEl

For the Better

Procedure Checklist
Use () 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.

2| Perform general inspection of system for cleanliness.

2. Optical checks:

4 Lamp Alignment/Intensity

Sample Compartment Windows

Mirror and Grating Alignment

Cell Holder Alignment

3. Mechanical:
Physical inspection
Grating Drive Mechanism.

Slit Drive Mechanism.

4. Test:
Refer to Appendix A for the specifications of the instrument being tested.

& Water Raman Spectrum

Actual Value Validation Criteria

Raman Peak

397.80 392.0 - 402.0 (nm)

Water Raman Sensitivity

Actual Value Validation Criteria

Signal to Noise 218307.49 >= 4000

Drift 0.31 <=10%

tonsn T v,

1>

PerkinEl

For the Better

Component List

Component Specific

q N c q
Model Serial # Version g Notes
FL8500 FL85K22062801 | Spectrum FL | 1.4.0 ES
Parts Lists
Test standard Used
Raitumbe Description
applicable) P
N4202000 LAMP HG/AR
12251365 Sealed Water Cell
N4202027 Sealed Rhodamine Cell
A Tools Req for pi
Part Number (if o " . Calibration Due
applicable) Description Quantity Serial # BE(e T
A and quired for p
Part Number (if . n Expiration Date
applicable) Description Quantity Batch/Lot # Y

For the Better

Emission Wavelength Accuracy.

lan

M Lo,

gth A y(Hg) Actual Value Validation Criteria
Accuracy Limit
Target Peak (nm) (nm) +l- (nm
Target Peak # 1 253.6 253.65 +0.5 nm
Target Peak # 2 365.0 364.89 +0.5nm
Target Peak # 3 404.7 404.45 +0.5 nm
Emission Wavelength Accuracy(Ar) Actual Value Validation Criteria
Accuracy Limit
Target Peak (nm) (nm) b
Target Peak # 1 696.5 696.76 +0.5nm
Target Peak # 2 772.3 772.43 +0.5nm
Target Peak # 3 826.3 826.64 +0.5nm
Emission Wavelength Repeatability.
gf (Hg) RSD Validation Criteria
Repeatability Limit
Target Peak (nm) (nm) vy
Target Peak # 1 253.7 0.002 <0.2 nm
Target Peak # 2 365.0 0.001 <0.2 nm
Target Peak # 3 404.7 0.003 <0.2 nm
leng Ar) RSD Validation Criteria
Repeatability Limit
Target Peak (nm) (nm) ="
Target Peak # 1 696.5 0.003 <0.2 nm
Target Peak # 2 7723 0.003 <0.2 nm
Target Peak # 3 826.3 0.002 <0.2 nm

1ensn T o,
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For the Better
= Excitation Wavelength Accuracy.

gth A Actual Value Validation Criteria
Accuracy Limit
Target Peak (nm) (nm) +l- (nm
Target Peak # 1 300.0 300.14 0.5 nm
Target Peak # 2 400.0 399.55 +£0.5nm
Target Peak # 3 500.0 499.73 +0.5nm
Target Peak # 4 600.0 600.02 +0.5nm
Target Peak #5 700.0 700.09 +0.5nm
Target Peak # 6 800.0 800.09 +0.5nm
= Excitation Wavelength Repeatability.
gt RSD Validation Criteria
Repeatbility Limit
Target Peak (nm) (nm) P
Target Peak # 1 300.0 0.00 £0.2 nm
Target Peak # 2 400.0 0.00 £0.2 nm
Target Peak # 3 500.0 0.00 <0.2 nm
Target Peak # 4 600.0 0.00 £0.2 nm
Target Peak #5 700.0 0.00 £0.2 nm
Target Peak # 6 800.0 0.00 £0.2 nm
& Stray Light
Actual Value Validation Criteria
Stray Light at 240nm 1.04 <3.0%
Stray Light at 300nm 0.05 <03%

onsn 3 ey,
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instruments

Equipment :

Mueter Model :

Tube Heater :
Temperature Range :

Manufacturer :

Condition As-Received :

Ambient Temperature :

Customer nume :

Received date :
Calibrate date :
Issue dute :
Calibrated Location :

Calibration P

Hanna Instruments

Huaykwang, Bangkak 10310 Tel: 0-

416 7-68 Sod Rarchadapasek 24, Ratchodnpisek Rd., Samsen-nok.

25414199 Fax:

(Thailand) Ltd.

Certificate No., : HIT-2510-0375

CERTIFICATE OF CALIBRATION

COD Test Tube Heater
HIS39800-02

25 Vial Capacity
{10 to 160)°C

Hanna Instruments
Used Product

(25+2)°%

Serial No. @

Resolution :

Temperature of Reaction :

Made in :
Reference :

Relative Humidity :

United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udamsuk 41, Sukhumvit Rd., Bangchak,

Phrakhanong, Bangkok 10260
5 March 2025
7 March 2025

T March 2025

Hanna Instruments { Thailand) L

This

Calibrated by :

was

o,

CP-04 by using certified referenee standand instruments.

m’ Mr. Pichit Petthong

O Mr. Channarong Soinak

Approved by :

Page: lof 2

HIIBS001
0.1%¢
150°C
Romania
RE250401

(5015 RH

2 by using in-house: calibration procedure

= //K.

M. Anan Suwanchaisakul

Authorized Signatory

This certificate was certified enly for the instrument we calibrated.

This result of calibration was found accurate on date and place of calibration only,

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

approval of the head of Hanna Instrument [Ttmi]ankﬂﬂﬂ']s‘lﬂmuqu

PerkinElmer’
For the Better
5. Accessory (where applicable):

Micro Plate Reader

oo

Integrating Sphere
Multi Cell Holder

Water Jacketed Cell Holder
etc. ...Solid Sample Holder.

O oo

6. Review:

2 Review with the customer preventive maintenance work performed.

Review with the customer routine maintenance procedures.

Discuss recommended customer-supplied materials to have on hand

Attach preventive maintenance sticker.

Update Logbook.

Additional Comments

Additional Comments Regarding the preventive maintenance
Lamp Time = 414 of 1200

Review

The preventive maintenance checks and if applicable performance tests for FL 8500
lhave been completed.

This FL 8500 Passes =1 Fails T the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinEImer Representative: Date:
= T 28-May-2025
(DD-MM-YYYY)

Authorized Customer Representative: Date:
28-May-2025
(DD-MM-YYYY)

17 llaune,..

Certifieate Mo. : HIT-2510-0375

T

instruments

Page:2of 2

Congition of this calibration result;

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

Instruments ndel Serial No. | Cerfificate No. Traceahle
Diata Acguisition Switch Unit 349704 MY44065265 | WE2407-141-1 WK Electric Co., Lid,
Technology Promotion |
Digital Thermo-Hygrometer | HT-77180 ALOT1SS 25HIT71

Asspcition (Thailand-Japan), |

Measurement Temperature Source Aceuracy for COD Reactor,

Capacity ‘ Nominal Value Average Value Unecertainty of Measurement |
(Vial) (") ()] +°c) |
25 Vial [ 150.0 1504 047 |

Unit: °C
(1A) (2A) (3A) (4A) (54)

150.407 150377 150.269 150,402 150.422

(18) (2B) (3B) (48) {5B)

| 150,426 150,394 150,644 130.690 150.542
(Ich {2C) (3C) (4C) {5C})

150,477 150303 150.627 150,257 150,176
(1 (2m) {3D) (4 (5D}

150,462 15304356 150,199 150,406 150,102

(1E} (2E) (3E) {4E} (5E)
150,183 150,513 150.235 130,460 150,442

Figure: Shows the lecation of the wmperaiuns source

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

providing a level of confidence of approximately

** End of certificate **
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Maintenance Protocol

Atomic Fluorescence Spectrometer

mercur DUO /
mercur DUO plus

lenaslunIuRy

analytikjena

Maintenance works basic unit
lightness visual check inside the Mercur
visual check if gold-traps are broken

visual check if spectrometer Is contaminated
visual check of the flucrescence cell

visual check of the absorption cell, incl, window
reactor cleaning

check pump-hose, if necessary change it
check swivel drive (SEV)

check drying-hose, output gas-liquid

test Bubble-Sensor

check gas flows

check volume flows, reagents
recarding stray light values

NEINNNNNBNRNNES

measurement with 30 ng/l

Mai works Serial No.: N/A

lubricate the dosing-winding (Teflon-grease-spray)
clean the dosing eylinder, if necessary exchange it
lubricate the winding system of the haight drive with some drops of oll

check the foothed beit

check the position of the mechanical stopper (height: 13mm )

check the pump rate of mixing pump (<14s AS52, typ.7s/<20s AS525, typ.10s)
check the pump rate of washing cup

check the electrical hose connections for good contact

check the connectors of the magnetic valves

check the dosing hose for buckling, if necessary exchange it

DODDDDODODDI

enenslumuRy

analytikjena
Serial-No.: K170A0153 Customer-No.: C04-006
Date: 3 February 2025 Carrled out by, Mr. Srichai Fak-On
Mai with following Op Qualification (0Q) O

| Company uiin ghufin wouundast woud Bulifisfaoudaau e
|User AmNTIng

Department vinaUfjuinas (Mercur Analysis)

isr.rsat 3 nangaNgs 41 nuuaq:u’m WH9U39N Leanss Toug

|Zip Code, City AFINHENINAT 10260

Country Usandlng

Phone

Fax

| E-mail

enaslumun

analytikjena

| Device parameter nominal | actual

| value | value
:visua@.ﬁaﬁi-g-ﬁfnes; inside the -Melt‘.ul ) :o_K.: E changed: [y
| visual check Goldtraps ok: B | changed: O
| visual check spectrometer |
Fluorescence cell lok: 4 |changes: [
Absorption cell, incl. window ok: B |changes: [
lens |ok: &1 | changed: =
Swivel drive (SEV) ok: 1 |changea: O
check pump hoses .e.k.: A changed: O
| check hoses and hose connectors ok: & changed: O
| check and clean reactor :o.k.: A changed: [
| check drying hose output Gas-liquid-seperator ok: & changed: O
:check bubble-sensor :o.l_c.: %] noto.k.: O
| Check gasflow |
| Argon pressure valve 4 [ 12-1508c | 1,6 bar
Vae ! | o isanumn | 073N
Valve 2 u;ga”,'::::m 0,816 NLimin
Valve 3 onor | 0,068 NLimin
| Check liquidflow
Acid 2omimin | 25 mimin
Red.-agent f.?n;hl'mln 2.5 mifmin
Sample LU?Ume 10 mifmin
Adventitious light - values (V) from file
100 o o
200 | o
300 (V] a
350 a 0
400 0 0
450 2 1
500 4 4
550 [ 10 ]
575 14 13
500 [ 19 18

nanslumuny




analytikjena

analytikjena
. A Endriss+Himiser Campany
Device parameter haminal actual
| value value 35 oa 5 345 Aoad, Hiiang Kok Pak Kret,

e — Moathaban. L1120 Thatend,
Ehone: #5611 10297072
Fan B0 106I8TE
o I fena. com

F cell

| | Service Report

Conditions.: max.conc.: 10pgll. PMT-voltage:

| Customer's adidess | Customer's Ref. No.
Blank-solutian | vinin ghadin upwnind uewd iuiiisfameudaum $1dn | w"’"“‘“ Todtruacients [Thiltand) Lig
: | Int > 0.0015 3 wang 41 owuanin wesnaen wawsla
without enrichment | FBR 30 ng/L |RSD<3% | | s 10260 [ anaiytik ura Far East (Thaitand) utd.
Conditions.: max.conc.: 1. 7ugll. PMT-voltage: ... 444 v | |
| | y - p—
Blank-solution Sl ; | P 2 =
| dob o, 2E020T0RE [ user:_munyind [ Servien Ergreer - @iy findou | Dale: 3/2/2025 [Poce 141
with enrichment / FBR 30 ngiL Int > G.Dug Instrument model - Mercury | Serisl No. k17040153 Software Version No. 4,710
,RSD <3% O Repair (RE} ﬁ’wmlananos PM) [ Instafation () ] Werranty [0 Applicanan (AP} [ Site Prap.i5F) [0 Visitjvi)
1
Fok.- factor { Int; / Int, ) =35 | (( [Feliclam - Preventive maintenance Cantract Year 2025 (PM 6/6) D00 Eror Lo
Analytical Absorption cell |
Blank-solution Actian taken - Maintenance work basic unit

A ey |
Ak | Mikad Eovisaet

Check device parameters
Check gas flows

Chack liquid flow

Check adventitious light-valuees

|Ext, >0,0012 | Ext
|RSD<5% RS

without enrichment / FBR 100 ng/L

Comments

Device parameter test

*_Analytical parameter flucrescence cell
# Analytical parameter abstraction cell

# s renet et (3 apee - oo
Ak Wil il

Action Panding ! Recommandation © ,at.xti.,a;'/rm
8
D) Spire Pan Ly =]
ltem Mo Hama Cuantity Unit Brica
L o7 - |90 240 G - [iquicl_gepasnifer 1
2 4ot 58O =l clowp L
E 2 B3 e (2 Tn S o) ]
<
,éé/ ém?mw 4. BAT. e 05t e 1
- il B 5. fo7 e, 087 [ ST e Y T 1
Signature Technician Signature Customer & 407 1% 887 'Ea% gl |
% %7, o, d82 Thibe i For it vt yuchintcs g £
8.
3 February 2025 3 February 2025
Hasewith T undersigned confirm e sme davated. Dasta ! Signature of Cuslomer | Dada ! Signature of Sarvice Engineer | Work completed?
ra weaork, performad, tha foct function of the device,
Plaivs) Dt (DO/MMCYY) Plaice; Del (BT urd“mmu r:ceiuwohsr ;-l:e epecified soare pars. - m*@'ﬂ /Vg/ % i
s haurs and kilomaters can only ba antered L
nﬁ;Tn:“mlum of the sanvice enginear o = & O we
Services ars subject Io lhe General Terms and Condilians of Arabylik Jena AG, wiih wil bi S8t on st
. '
i i enaslunun enanslumuny
3M02/2025 1344 Page 113 30212025 1344 Page 203
Mercur Calibration settings
) i Calib. meth Standard calib, Calibr. unit ngil
Beportfley: i‘?“"; "“"”‘S‘T";P_‘Z"js"?““"\wc“p“’—“39 . No. standards 1 Conversion fac. 1000000
Pragram version: 7.8.0 rinted on: 30212025 13:44 Type of standards - Standard prep. it
Recording started on 30212025 1332 GMT+7.0 B
Operator: lank correct. -
Laboratory:
Code: Recalib. std. no. -
Qutput unit pgil Conversion fac. 1000
Remarks: Calib. stat. Mean Maas. cyclas 3
Blind cycies 1
Stock sal. 1 - Stock sol, 2 —
Stock sol. 3 — Stock sol, 4 =
Type of cal. curve lingar Intercept calculated
Method parameters Ha Weighted cal. off Grubbs stat, off
Method Without enrichment { FBR 100 ng/L PM_12-02-2024 Erechateal-cirve. | |nelonligr tes)
Created on 12/02/2024 Time  11:54
Program . Sample statistics
_— N Stat. mode Mean Meas. cycles 2
F Mercur H,
g o Confid. level 95.4 % Blind cycles 1
Line 253.7 nm Grubbs stat 0
Lamp type Hg-LP '
Integr. mode Peak height Integr. time 40s Calibration standards Hg
PMT 236V
AZ time 5s Peak smoothing 12/5 No Name State Pos Concli' Abs 50 RSO
Delay 0s nt
— 1 CalkZero (=) # 000 H: 0.000544 0.000115 21.26
Waorking mode wio enrich, System cleaning Acid A:0.005800  0.004748 8187
FBR technigue off Wash time acid 155 2 Calstdt ] #10000 | H:0.003251 0000084 2921
L A:0042341 0003312 7824
Pump speed 4 Soaking time 208
Sample load time as Gas load time 10 NL/R Calibration function 1 3/02/2025 13:43 Calibration (Peak height)
Reaction time 12s Abs=k1+k2"conc
Weling tma iz 154 K1=0.000564  k2=0.000027 Recal. factor: =
Purge time 408 ¥
QC parameters Slopa 0.00003 Absf{nglL) | R2-adjusted 1.0000
Qc type Cane. chack scl 1.00000 ng/L Charact. cone, 161.087 (ng/Ly1%!
QC check samp. 1 . QC check samp. 2 I Lower limit 0 nglL Upper limit 1110, ng/L
ey . Bonz, - Detection limit - Deter. limit -
Error limit — Error limit e
Rep. measurement off Reaction flag + continue
QC std.1 no. 1(100.00 ngiL) Qc std.2 no. 1(100.00 ng/L)
QC std. 1 limit + 50.00% QC std.2 limit +  0.00%
QC std. act. flag + continue
Expect. blank abs. 0.0100+ 0.0100 Reaction flag + continue
QC precision off
Reaction off
QC Recal factor Off
' '
- wenaslupuny o nanslumuny




02/2025 1344  Page 313

s

Peak height

7 nm /b/

e

0,003 | 253
= 0002
s
=
]
=
0.001
oooo | |

v

50 75
Conc. [nglL ]

Measurements and events (sorted by time)

Hg Without enrichment { FBR 100 ng/L PM_12-02-2024 30212025 1332
2] Cone. Abs BG sD RSDI%  Int. type Time
Cal-Zero 0.000564 PrH 1335
0.000420 1336
0.000649 1337
Ong/L 0.000544 0.00011577 21.26 1337
Cal-Std1 0003268 PkH 13:40
0.003336 13:41
0003148 13:43
100.ng/L 0.003251 0000084975 2.921 13:43
Calibration Calibeation function: 01 13:43
Peak plots Ha
CalZem HO2I2005 13:35 CabStd1  3M2/2025 13:40
, 0o .
2 2
0.00! o
0 20 40
Time [s] Time [s]
'
Meer lenasluAIuRy
3M02/2025 1737 Pape 214
QC parameters
QC type Cone. check
QC check samp. 1 — QC check samp. 2 —
Cone, e Cone. -
Error limit e Error limit i
Rep. measurement off Reaction flag + continue
Qc std.1 no. 1(30.000 ngiL) QC std.2 na. 3{0.100 ngiL)
QC std. 1 limit + 20.00% QcC std.2 limit + 20.00%
QC std. act. flag + continue
Expect. blank abs, 0.0100+ 0.0100 Reaction flag + continue
QC precision off
Reaction off
QC Recal.factor o
Calibration settings
Calib. meth Standard calib. Calibr. unit ngiL
No. standards 1 Conversion fac. 1000000
Type of standards - Standard prep, Pramixed
Blank correct. e
Recalib. std. no, —
Qutput unit pail Conversion fac. 1000
Calib. stat. Mean Meas. cycles 3
Blind cycles 1
Stock sol. 1 = Stock sol. 2 -
Stock sol. 3 - Stock sol. 4 —
Type of cal. curve linear Intercept Zero
Weighted cal. off Grubbs stat, off
Check of cal. curve no outlier test
Sample statistics
Stat. mode Mean Meas. cycles 3
Confid. level 95.4 % Blind cycles 1
Grubbs stat. off
Calibration standards Hg
Mo Name Bte Paos Canr;:L-’ Ints 5D RSOV
1 CakZem =) ## 0.000 H:0.000272  0.000004 1.830

AD005693 0.000207 5646

2 CalStdl =)

## - 30.000 H: 0.002794 0.000034 1.243
A 0.03661 0.000754  1.853

— wnenslumuRy

3/02/20256 17:37 Page 114

Mercur
Report file: CAWINAAS\ TMPAZ2025\ resultiWO\Pro_040
Program version: 4.7.9.0 Printed on: 3022025 1737
Recording started on 302/2025 17:26 GMT+7.0
Operator:
Laboratory:
Code:
Remarks:
Method parameters Hg
Method Without Enrichment / FBR / 30 pg/l_PM_3-02-2025
Created on 302/2025 Time  10:33
Program -
P: Mercur T Hg
Line 253.7 nm
Lamp type Hg-LP
Integr. mode Peak height Integr. time 35s
PMT 451V
AZ time 58 Peak smoothing 12/5
Delay 0s
Working mode wio enrich. System cleaning off
FBR technique on ‘Wash time acid 10s
Pump speed 3 Soaking time 20s
Sample load time 12s Gas load time 10 MLn
Reaction time 12s
Waiting time AZ 5s
Delay 0s
Purge time1 30s
Purge time2 15s Gas wash time2 10 NLM
'
-~ enaslumun

30212025 17:37 Page 34

Calibration function 1 3/02/2025 17:36 Calibration (Peak height)

Ints=k1+k2*conc

k1=0.000272 k2=0.000084 Recal, factor: i
Slope [0.00008 Intsiingil) | R2-adjusted 1,0000
sc0 1.00000 ngiL
Lower limit I 0 ng/L Upper limit 33.0 nglL
Detection limit - Deter. limit -

0.0030 .9! | v

0.0025 2537 nm |

|Peak height!
0.0020
00015

Intensity

T /
0.0010

_/(_

0.0005 /
|

0.0000

5 1
Cone. [nglL |

Measurements and events (sorted by time)

Hag Without Enrichment / FBR / 30 pg/L_PM_3-02-2025 30212025 1726
D Cone. Ints BG sD RSDI% Int.type  Time
Cal-Zero 0000276 PkH 17.28
0000266 17:29

0.000273 17:30

OnglL 0.000272 0000004882 1.830 17:30

Cal-Std1 0.002754 PkH 1733
0.002812 17:34

0.002816 1735

30.00ng/L 0.002794 0.000034720 1.243 17:35

Calibration Calibration function: 01 17:36

'
e nanslumuny
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Peak plots Hg Mercur
CalZorn 30202025 1728 Cal s Report file: CAWInAAS\TMP\2025\resultWO\Pro_041
- Program version: 4790 Printed on; 302/2025 1759
0. 0.002 f/ A\ Recording starled on~ 3/02/2025 17:46 GMT+7.0
E E j \ Operator:
o SEl 0.000 S Laboratory:
- = Code:
0 0 [
Time [s] Tima [5] i
Method parameters Hg
Method With Enrichment / FBR / 30 pg/L_PM_3-02-2025
(  Crestedon 3/02/2025 Time 12145
Program e
F Mercur T Hg fi
Line 2583.7 nm
Lamp type Hg-LP
Integr. mode Peak height Integr. time 20s
PMT 444 v
AZ time 58 Peak smeaothing 12/5
Delay Os
Working mode Enr. wio reload. System cleaning Off
FBR technigue on ‘Wash time acid 10s
Pump speed 3 Soaking time 20s
Sample load time 10s Gas load time 5 NL/h
Reaction time 10s
( Waiting time AZ 5s
Delay Os
Purge time 20s
Purge time2 15s Gas wash time2 5 NLh
Purge time3 10s Gas wash time3 10 MLM
Heal.time coll.1 20s Cool. time coll.1 25s
' '
s neslupiun I enanslumuny
302/2025 17:59 Page 214 30212025 17:59 Paga 34
QC parameters Calibration function 1 3/02/2025 17:59 Calibration (Peak height)
Qc type Conc. check
QC check samp. 1 - QC check samp. 2 - Ints=k1+k2"conc
Cone. = Cone, =F) k1=0.001392 k2=0.000411 Recal. factor: -
Eror i 7 Exrd il " Slape 0.00041 Intsi(pgil) | Rz-adjusted 1.0000
Rep. measurement off Reaction flag + continue sc0 1.00000 pgil
QC std.1 no. 1(30.000 pgiL) QC std.2 no. 1(30.000 pgiL.) Lower limit 0 poiL Upper limit 33.0 pg/L
HGS VIR £ S000% QG std.2 fimit £ /50.00% Detection limit — Deter. limit -
QC std. act. flag + continue
Expect. blank abs. 0.0100 0.0100 Reaction flag + continue
QC pracision off D | |
Reaction off Hg| |
QC Recal factor off oo1zs |253.7 nm /l
Calibration settings beak height
Calib. meth Standard calib. Calibr. unit ol 0.0100
No. standards 1 Conversion fac. 1000 (
Type of standards - Standard prep. Premixed -‘% 0.0075
Blank comrect. - g
T oooso |
Recalib, std. no.
Dutput unit pall Conversion fac. 1000 0.0025
Calib. stat, Mean Meas. cycles 3 za/
Blind eycles 1 i ] :
Stock sol. 1 - Stock sol. 2 ——- |
Stock sol. 3 = Stack sol. 4 = fb_t‘ho_m
Type of cal. curve linear Intercept | Zero Cone. [pallL ]
Welghted cal. off Grubbs stat. off
Check of cal. curve no outlier test Measuramente:shd avents {sorted by tima)
Hg With Enrichment / FBR / 30 pg/l._PM_3-02-2025 022025 1746
Sample statistics [1+] Cone. Ints BG SD RSD% Int.type  Time
Stat. mode off Meas. cycles 1 ( Gcazn 0.001438 PH 17:50
Confid, level 95.4 % Blind cycles 1 0.001397 17:51
Grubbs stat. =+ 0.001342 17:53
Calibration standards Hg Opgi 0.001352 0.000048370 3.475 17:53
Cal-Std1 0.01348 PkH 17:56
No Name Shaly Pos c"ur;l_" Ints so RSDI% g:g::g 1;:;
T Cazen (4 T 0000 | H 0001392 0.000048 3475 30.00ug/L 904871 Qoon2ee. AT 4758,
A 0006235 0.000289 48635 Calibration Calibration function: 01 17:59
2 Cak-Stdt = #i# 50,000 H:0.01371 0.000237 1.729
A: 0.05663 0.001010  1.784
' '
o wnenslumuRy _ nanslumuny
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Peak plots Hg

Agient 5100, 5110 Praventive Maintenance Checklist

Cal-Zera M0R2025 1750 CalStd1 30225 17:56

0.01 | 0.01
z \
0. /—h._.___J 0.00 \\
1) 10 20 o 10 20
Time [s] Time {s}

b lenasluAIuRy

CréssLab

From nsight 1o Dutzome

Introduction

Customer Information

Revmon: AOZ Issusd: 21 January 2022 "
Document Number. GBJ14-20075 Page £ of 1_%'
@ Agilert Technalogies, Inc 2022

Custormers should provide all necessary operating supplies upan request of the engineer

A customer representative should be available to the engineer while performing the preventive
maintenance procedures. Customers are responsible for regular maintenance and are
encouraged 10 observe the service representative

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

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

For customers using HF applications, the Instrurment should be returned to its standard
sample intraduction system

wnenslumuRy

Agilent

CrossLab

From Ingght 10 Ounceme

Agilent CrosslLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

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

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

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

Revision: 402, lssued 21 Janusry 2022
Decument Hurmiber GAD14-90075 Page Lot 1
1 Aglkent Technalagles, Inc. 2022

Agilent 5100, 5110 Preventive Maintenance Chacklist

Agilent

enaslumun

CréssLab

Frizm lesigs oo Dutenme

Important Customer Web Links

Revisan AQZ ssued: 21 Jaruary 2022 54
Document Nurtber: GE014-50075 Fageiar [T
© Aglert Technolagies, Inc. 2022

Tao asccess Agilent University, visit hitp://www agilent. comy/crosslab/university/ to leam about
training options, which include online, classroom and ensite delivery. A training specialist can
work directly with you to help determine your best options

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

Sample Prep and Containment
+  Chemical Standards
= Analysis
Service and Support
+  Application Workflows
The Agilent Community is an excellent place to get answers, collaborate with others about

apalications and Agilent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit https.//community. agilent.com/welcome

ideos about specific preparation requirements for your instrument can be found by
searching the Agilent YouTube channel at hitpsy/ fwww youtube corm/user/agilent

Need to place a service call? Flexible Repalr Options | Agllent
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Agilent
Agilerit 5100, 5110 Preventive Maintenance Checkdist CrOSSLab

From Ireighe so Ouecame:

Service Engineer's Responsibilities

» Cantact the customer and ensure that all necessary supplies are available before the
preventive maintenance visit.

«  Only select those pages that relate to the system or module being serviced.
s Complete emply fietds with the relevant information.
» Complete the relevant checkboxes in the checklist using either a “X" or tick mark *+~

» Check “Service not applicable” check boxes to Indicate services/tasks not delivered, as
appropriate

» Complete the Preventive Maintenance services in the most logical order relevant 1o the
individual system service in the order of the tasks listed.

s Complate the Service Review saction together with the customer,
»  Complete the fislds for page numbers at the foot of each selected page

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

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

Revision: A2, Issued 21 January 2012 -
Document Number: GAO14-30075 Daﬂé& orf"
© Agilent Techralogies, Inc 2022
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Agilent
Agllent 5100, 5170 Preventive Maintenance Checkist CrOSSLab

Fream lesight to Ostenmn

Preparation

Discuss any specific issues with the customer before starting.

Review the nstrument logbook for recorded problems and comments,

Save instrument control settings before starling the procedure.

Perform a general inspection of the system for cleanliness.

Check far proper installation of parts, assernblies, sensors etc.

Check system for required instailation of components and implementation of Service Notes
Check for required firmware/software updates and verify with customers if they wouid fike
thern installed.

For HF application systemns, if standard sample introduction system was not installed, ask the
customer to install it. wis

Agk he custormer Lo remove any samples from the ICP-DES sample introduction area, auto
sampler or around the ICP-0ES,

5 0 GEEEFEAER

Revizion: ADZ, lssued: 21 January 2022 B Th
Document Humber. GE014-5007E Paga 2of ¥
© Agilert Technaloghes, Ine. 2022
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Agllent 5100, 5170 Preventive Maintenance Checkist CrUSSLab

Finm Imsght 1o Oucome.

Instrument Maintenance

System Information

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

Instrument System Name and 1D = BP0 NDN RCP-0FD
Instrument System Site and Location Unided ?\W;\\aﬁ\ el Eu‘j\neefmﬁ Con suliawt

List System Compenent Product Numbers List the Serial Numbers of each Component |
(5%

1 \a ok Wy WhIecen

2,

4

4

5

L3

e

a8

g,

ICP-0ES Configuration Table Circle the type or write in the typa if other

Metulizer Type Seasprayﬂwal | Other

Spray Chamber Cylonic Single Fass I@:hnc Dnu;le_ﬂa!s Other Bl
Tatch Radial | Other

Tarch Type One Frace [Semi Demountable)l Fully Demauntate | Other
Injector Diameter 2.4mm @ 1. 4mm | 0.8mm | Other

Injector Material _ &emmil’: | Other

]

f A2, sz 21 2012 " Crgngt .
Dot Nisrber G407 500078 Page Bor 1l T % £ Aglleﬂt
© glent Technologies, Ine. 2022 St
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Agilent 5100, 5110 Preventive Maintenance Checklist CFOSSLah

From Iesighe b Deteama

Preventive Maintenance Procedures

Record Pre-PM instrument performance
Run Instrument Performance test,
2l Record results in Instrument Performance Test Results Table — Pre-PM

Clean and inspect ICP-OES system

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

@ Performa genaral internal Inspection of the system for excessive dust accumulation, clean if
necessary

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

& Record the instrurnent aperating conditions in the ICP-0ES Status Results Table
Replace the polychromator purge filter,
Replace the radial pre-optics window
Replace the axial pre-pptics window for SWDY and YDV instruments,

Check exhaust flow for the corect positive extraction at the exhaust duct to insure they meet
minimum specifications,

=

IZ‘IJ Replace air inlet dust filter

O Replace high capacity alr inlet dust filter element if instalied. ¥
¥ Remove and clean instrument water inlet filter

Agilent Water Recirculator

T Service not applicable

Drain cooling fluid and remove any particles from the chiller reservoir
& Remove, clean and reinstall water inlet metal mesh filter if prasent,
& Re fill with Agilent Cool Clear caoling fluid.
E{ Clean the cooling system Air filter and the condenser,

Ravigom A DL Issued: 11 January 2122 -
Diocument Nurmber. GAD14-90075 Page 1ol
@ aglert Technologies. ing, 2022
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Agilent
Agllert 5100, 57110 Preventive Maintenance Checklist C rO SS La b

From Iresght 1o Oucoms

SPS 3 Auto Sampler

feaf Service not applicable

Power cycle the autosampler and verify successful initialization
Inspect X and Z axis belts for wear Replace is necessary.
Clean X and Z axis slide shafts

oonoo

Using customer's racks and the Agilent software move the sample probe to the 4 outermost
cormers and rinse 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 cloth and
diluted mild detergent,

Clean the auto sampler cover panels, if cover kit Is installed, with dormestic window cleaner.
Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive

fraying, color changes or degradation from fumes.

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

Pump Tubing Replacerment. Replace peristaltic purnp tubing. Replace all tubing that goes
from the rinse station to the pump and from the pump to the wasta/rinse bottles

Test using customers tray and move the sample probe to the sample vial 1, wash vial and
ringe port and ensure that the probe is centerad in the viel. If not use calibration wizard and
callbrate the position,

o o o oo

AVS 4, 6, 7 Advanced Valve System

E{ Service not applicable

O Replate valve rotor seal

O Check fittings for signs of leaks

O Check tubing including autosampler tubing for kinks or excessive wear
O Check high fiow purmp for signs of leaks

Revision: 402, Issued 21 January 2022 \
Document Number: GE014-50075 Dagec_bur_*
© Agfent Technaloges, Inc 2022
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From Ingight 1o Cutcomn

Restore Instrument

O Far HF applications, ask the customer to reinstall their sample introduction system. W18
o Leave system in an idle state: on and purging.

Guldance: If the PM service is performed prior to a qualification service, then use the
qualification procedure a5 a guide for final instrument set up and checkout.

Service Review

i Attach available reportsiprintouts of all tests to this documentation.

@ Record the Preventive Malntenance service activity in the customer's records/lugbock.

@ Record the PM event in the Smart Alerts logbook, if applicable

E‘j Update/raset instrument maintenance counters as appropriate

& Affix the PM sticker to the system or instrument logbook based on the customer's request
@ Complete the Service Engineer Comments section if there are additional comments

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

o If the instrument firmware was updated, record the details of the change in the Service
Engineer's Comments box Systemis in @ compliant environment may need additiconal
documentation,

Iﬁ Complate the Signature Page with both Service Engi and C ig

Revsion: A2, lssued 21 Jaruary 2022 a0,
[ocument Humber GBI14-90075 Page af
@ Agient Tecrnologies, inc. 2022 $
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Agilent 5100, 5110 Preventive Maintenance Checldist Cro SS Lab

From Insghit o Guicams.

ICP-OES adjustment

Pl Check position of Zn peak, adjust if required,

Bl check Argon Ratio, adjust to specified value if required.
Perform Detector Calibration,

i Perform Instrument Calibration

Record Post-PM instrument performance

® Run Instrument Performanae test,
& Record results in Instrument Performance Test Results Table - Fost PM
# For systems using ICP Expert version 7.3 and above, run the following Instrument tests

Subsystern Communications Test
Alr Flow

Water Flow

Gas Flows

RF Generator

Camera Test

Optics Test

Nebulizer Test

EEEREREEE

& Record the result in the Instrument Test Results Table

Ravision A2, lssued 21 Jaruary 2022 3
Docurrent Number GEI14-21075 Page D ot ¥r
& Agient Techralcgies, In. 2022
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Agilent 5100, 5170 Preventve Mainterance Checklist CrOSSLab

From Irsight te: Oistoome
Test Results
I t Perfi Test Results Table
Mete: These measurements do not form part of any specification and are for reference only
Pre PM Sensitivity Check Post PM Sensitivity Check
Radial Axial * Radial Axlal*
201357 BBk 1800, % 2973 5 4124, % tacs. 9
Mn 257.610 nm SRER 4BAD.0 4521 130N % e
41356152 nm SBR o414 ‘0.3 3 ay.4
K 766491 nm SBR 6% 9.0 &5 453

* Axial result is not applicable for GBOT6AA, GBOT244 Radial View instruments.

Instrument Test Results Table

Mote: The Instrurnent Test results are for systems using ICP Expert version 7.3 and above only.
Instrument Test Result
Subgystem Communications Test ?a oS
il fass
\Watter Flow ?3 55
Gas Fiows ?35 5
RF Generator ?;55
Camen Test Pass
Optics Test ?955
Mebulizer tast ;\"55

avision A0 iasued: 21 Janusry 2022 .
Document Nuriber: GB01490075 paga Lot 1%
© agilent Technalogies, Inc. 2022
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Agilent 5100, 5170 Preventive Maintenance Checklist

ICP-DES Status Results Table

CrossLab

Fiom Insight 1o ussome

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

Measuremant Standby Mode Plasma On

Mains Yoltage 244 41 WAL 296 %0 VAL
M Gurient 0. 0%h A 0,408 A
Instrurent Temperature 37 'c 73.9 ©
RF Air Flow {sensor speed) a4 O Hz 90 Hz
Piasma Exhaust Temperatura Mo measurement E3.% C
Water Flow Oscillator Mo messuremant o m4 Limin
Water Fiow Detector (LY Limin o83 Lo
Water Inlet Temperatune AT C w83 C
Plychromater Tempeature 35.0 € 350 ©
CCD Tempersture — A0 i -3 5 e
Thermal Stabilizer 50 ‘c 35.0 b+
Argon Supply Prassurs GaA%.Al kPa CLIE-E kPa
Purge Gas Supply Pressure [a6. 6L kPa LAz, A kPa
Opticn Gas Supply Pressune* - kPa - kPa
Maebulizer Flow Mo maazurement 0.30 Limin
Mebulizer Back Pressure No measurement 1B%, &3 kPa
Plzsma Gas Flow No measurement WY Limin
Auitiary Gas Flow Mo measurament 400 Lsmin
RF Bawer No messurement Y2047 w
BF Supply Current Mo measurement 1 %6% A
RF Supply Voltage Mo mEagsutement g04, 473 L'
*1 If option installed

Resigion A.02, lasued. 21 Jaruary 2022 e K i Tl &
Docurment Humber G301 490075 Page Lo 1 '.‘:j_ Agl lent

@ Agitent Techralogies, e, 2072
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Agilent
rossLab

From Iesigh: w0 Ounoms

Consumed PM Parts
Product or Model#t  Quantity
Part Description Part Number where used consumed
i GEOICA GBOTIA
Axial Pre-Optic Window GaN 068014 GAQTAAIGEDIEA 3
Radial Pre-Optic Window GANT0-66015 Al 1
h 4 Agilent Watar
Agilent Cool Clear Coolant Flug 57990037 Badiroulator -
Purge Gas Filter GA0N0-60136 Al il
Alrinlet filter GA000-6E002 All A
High Cagacity Alr Filer GRO10-60THS Optional -
Rotar seal for &7 port valve far AVSET G8434-60002 GB494A/GEASE -
Rotor seal for 4 part valve for AVS4 G8493-60002 Ga493a =
I]l:sp snlution ta finse station 2 5mm id x GA410-B0722 spsa _
Barb connector 2,5mm-1.5mm 1D GaMno-amz4 SPE4 =
PVC wasta tubing Smmiod x Smm id, 2m GE410-B0722 SPS4 =
Additianal Parts may be required from engineer's stock:
X awis drive beft 5410047500 P53 -
2 ‘ez drive best 5410047400 8Ps3 -
Penistaltic pomp tubing. PYC SolvaFlex, 3
bridged, 3710049000 SP54 =
Consumed Parts Reference
(Purchased by customer, not included as part of PM)
A section Not Applicable
Product or Modal# Quantity
Part Description Part Number where used consumed
Revision A2 tssued: 21 Jaruary 2022 -
Docurment Mumber, GBOT4-90075 Papeluat
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Agilent Report Summary
Agilant 5100, 5110 Praventive Maintenance Checklist CrDSSLab Instrument Mode! Agllent 510075110 VDV ICP-OES
From lsight 0 Detcoma Instrument 1D GBIT1AIGEO15A

Instrument Serial Number MY 18030001

Signature Page Software: Verlon 7.3.1.9507
Firmware Varsion 3442

. . . Testad B:

Service Engineer Comments (optional) i Pre Test_PM_Kanyakom S,

Test Completed On 11/4/2024 9:18:10 AM
If there are any specific points you wish 1o note as part of pe«&_:rming the installation or other
iterns of interest for the customer, please write in this box, Result Summary
Subsystem Communications Test Skippad
Air Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test kil
Camera Test Skipped
Crtics Test Skipped
Advanced Valve Systam Test Skippe
Resolution Test Pk
Sensitivity Test i
Precision Test :I
ass

Service Verification

Sarvice Requast Number Date Service Cormplated
Couaiee D4k Yoy de24
Bandice Engineer Neme: Customer Mame
Ranyaleom 3 ﬁPhom GT',‘LCI“%
Sarvice Engineer Sigrature: Customer Signature
Fewugleosn o F\?'hmn 07\"*01"3

Total numibef of pages in this dopument
U

Ravison: AN Issued: 21 January 2022
Docurmient Number GB214-90075
& Aglern Tachncingies, Inc, 3122
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itivi Fail
Resolution Test Pass Sensitivity Test al
Radial
Element Wavelength  Specification  Width
N (174.213 nm) 2040 6.08 Element Wavelength  Specification  Method  Ratio Standard Blank
As (188.980 nm) 820 617 As (188.980 nm) =480 SRER 1041 793.0 508
C (183.027 nm) 1150 8.30 Se (198.026 nm) =410 SRER 876 862.0 797
Ma (202.032 nm) =820 6.38 2n (213,857 nm) = 14210 SRBR 15008 418233 749.0
G i2on 1 e 21340 s Pb (220.353 2480 SRBR 1707 24320 174.9
Zn (213.857 nm) 870 660 (edR 3B 0m) ) ) : :
Pb (220,353 m) 950 708 Mr (257 810 nm) 23518.0 SRER 39150 2647002 44200
Co (228,615 nm) £17.20 1167 Al (396.152 nm) 234 SBR 7.7 48454 6 5563.2
Ba (230.424 nm) 5940 720 Ba (493.408 nm}) 2340 SBR 458 1966719.7 410038
Mn (257 610 nm) £13.30 9.43 K (766,481 nm) 218 SBR 57 99038.2 14687.7
Mn (280,568 nm) £20.30 1411
Cr {267.716 nm) =11.00 B.04 el
Cu (324.754 nm) £25.00 1897 Element Wavelength  Specification Method  Ratio Standard  Blank
Cu (327.395 nm) S14.20 11.23 As (188,850 nm) 2208.0 SRBR 1265 1488.8 118.0
5 ‘3"’8"’;”“’ S350 24.30 Se 195026 nim) = 159.0 SRER 1120 17738 1978
Ba (455.403 nm) £44.00 3347
; =234 { 6784, 189.7
S¢ (460,732 nm} <3500 1723 2n (208,200 nem) 22340 SRBR 4850 784.2
B2 (483,408 nm) <36.00 2637 2n (213,857 nm) =1743.0 SRBR 22174 955975 1788.7
Ba (614.171 nm) 542,00 2554 Cd {214.439 nm} 242270 SRER  1919.3 687246 12364
Ar (675,283 nm), <7400 56.51 Pb (220,353 nm) 23200 SRBR 3326 79295 495.0
K (766.491 nm) =80.00 65.86 Mn (257,610 nm) =108250  SRBR 74822 9912383 188117
Cr (267,716 nm) = 1048.0 SRBR 22546 1207066 31509
Cu {324,754 nm) =180 SBR 26.9 2907463 104075
Al (386.152 nm) =60 SBR 10.7 2113282  18005.0
Ba (493.408 nm) 2600 SER 483 69564604  138336.9
K (768491 nm) 2240 SBR 281 13651902 479862
Page 3of 4
Page 2 of 4
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. Report Summary
Pracision Test
] —‘ Instrument Madel Agllent 5100/5110 VDV ICP-OES
el nstrument iD GBO11A/GE015A
Element W, gl Specilicati ] Instrument Serial Number MY 18030001
Value % RSD 4
As (188,980 nm) =260 a73 Sofluane Ve 7.3.1.8507
Se (195,026 nm) <260 0.95 b e
i By t T korn .
Zn (213.857 nm) =150 0.31 Tested By Post Test_PM_Kanyakom
4 11:07;
Pb (220,353 nm) B o7 Test Completed On 11/4/202 24 AM
Mn (257 610 ! .
n (2 am) £150 0.38 Result Summary
Al (396,152 nm) =150 039 ;
Subsystem Communications Tast Pass
Ba (493 408 nm) 5150 0.87 Skipped
Air Flow T i
K (766,491 nm) 2150 0.32 e 4
Water Flow Test Skipped
Axial s et
Gas Flows Test Skipped
Element W gl ification M d R By Skipped
Value % RSD a1 ]
As {168.980 nm) 150 1.21 Camara Tesi Skipped
Se (196.026 nm) =150 0.84 Oplics Test Pass
Zn (206.200 nm) <150 056 Advanced Valve System Test Skipped
Zn (213.857 nm) =150 0.96 Resolution Test Pass
Cd (214.439 nm) £1.50 028 Sensitivity Test Fail
Pb {220.353 nm) =150 0.51 Precision Test Pass
M (257610 nm) =150 07 T P
Subsystemn Communications Test 'ass
Cr {267.716 nm) =150 22 s 4
Cu (324,754 nm) 150 0.24
Al (396,152 nm) 5150 0.33
Ba (493.408 nm) s 150 0.40
K (766,451 nm) =150 085 Optics Test Pas
Radial ocal
Intensity 3184054 397775
Wavelength  737.212 737212
Page 10f4
Page 4 of 4
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Resolution Tast Pass Seacitivity Test Fail
Element Wavelength Specification  Width Radiat
N (174,213 nm) =040 597
E i b Specification  Method  Ratio Standard  Blank
As (188.980 nm) <8.20 6.14 terment Wevslangt peci i
€ (193,027 nm) <4150 833 s (188,980 nm) 2460 SRER 1308 8771 50.4
£820 533 & (196.026 nm) 2410 SRER 1080 58,7 702
51340 2.06 Zn (213,857 nm) = 14210 SRBR 41248 440377 1134
Zn (213,837 ) s570 670 Pb (220,353 nm) 2460 SRER 2072 2554.7 136.2
Pl (220.353 n} S50 5 M (257610 nm) 2 3518.0 SRER 130178 ITIB4EE 4347
Co (228,615 nm) =1720 172
1 23 SBR 97 508155  4717.0
Ba (230,424 nm) 2840 7.32 £44398, 152 ) 4
Win (257,610 ) Sisan - 83 (493.408 nm) 234.0 SBR 1337 20892030 153593
Mn (260,568 nm) 220,30 14.21 K (766,481 nm) =18 SBR 48 1001985 172355
Cr (267718 nm) =11.00 7.94 i
Cu (324.754 nm) =25.00 18.98 _ .
G (327,395 nm) %1420 1127 Elemant Wavelength Specification  Method  Ratio Standard Blank
Sr(338,071 nmj 53350 24,40 A5 {188,960 nm) 22080 SRER 1748 1566.7 730
Ba (455403 nm} =44.00 33.50 Se (196026 nm) z158.0 SRBR 167.0 1863.4 102
S (480,733 nim) 3600 8% Zn (206.200 nm) 22340 SRER 7409 68360 831
BeiaBeo ) . 2544 Zn (213 857 nm) 21743.0 SRER 69659 1015681 2117
Ba (814.171 nm) 24200 2516 ) - o S i
A 675288 rmy T 15 Cdl (294,430 nm) 24227.0 RER : 72852, ;
X (765,451 nm) <80.00 P Pb {220 353 nm 23200 SRER 5010 84843 267.7
Mn (257610 rim) 2105250  SRBR 311216 1006657.8 10440
Cr (267 716 nm) = 1048.0 SRER 44248 1322029 2808
Cu (324,754 nm} 2190 SER 687 028078 43456
Al (396,152 nm) 260 SBR 211 2187710 98923
Ba (493408 nm) 2600 s8R 2506 71373809 283673
K (766491 nm) 2240 SBR 453 14350606 310250
Page2of4 Page 3of4
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Pracisicn Test Pass | Report Summary
Radial
Instrument Mode| Agllent 5100/5110 VOV ICP-0ES
Element Wavelength | Instrument 1D GBO11AIGED15A
Value % RSD
Inst
s (188580 nm) =260 0.81 et Sertal Nurmbar MY 18030001
Software Versi
Se (185,026 nm) <260 088 it 7.3.1.9507
Fi i
Zn (213.867 nm) 5150 022 e Mersion 3442
Tested
Ph (220,353 nm) <260 0.37 By Post Test_PM_Kanyakorn §.
Test Compl
Mn (257610 nm) £150 027 o e Gy 110412024 11:30:15 AM
Al (396,152 nm) <150 025 Result Summary
Ba (493408 nm =150 0.53
¢ ) Subsystem Communications Test P
K (766,451 nm) 150 015 ol
Air Flow Test
% Pass
il Water Flow Test
Elament A d G Fean
g as Fl
Valua % RSD oW Test Pass
A5 (188880 nm) 21850 081 RF Genarator Test ke
Se (168 62% i) <150 085 Camera Test Pass
Zn (206,200 ) <150 078 Optics Test Skipped
7 Ach
Zn (213,857 nm) $1.50 0.81 vanced Valve System Test Skipped
Cd (214 438 nm) 5150 0.35 Resolution Test
Skipped
£h (220353 nm) 2150 033 Sensitivity Test
- Skipped
i (257 610 nm) <150 1.02 Pracision Test
Skipped
Cr (287,716 nm) <150 na2 5
ubsystem Co Icati
Cu (324,754 rm) <150 051 eI RnE Tast Pass
Al {396 152.- nm} =150 0.37 Air Flow Test pas
Ba (493,408 nm) <150 068 " .
ir tive T5% Ai it
K (766,491 nm) <150 074 ooty 1 Ty TN ol
15.00 19.00
Water Flow Test
Pass
RF Water Flow(Limin)  Camera Water Flow  Water Infet Temperature
Limiin] °C)
A0 0.81 20,55
Page 4 of 4 4
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= Report Summary
Gas Flows Test Pass
Instrument Madel Agilent 5100/5110 VDV ICP-0ES
mb;rm Actusl Flow gac& Auxiliarg Actual Flew  Back simant D GBOT1AIGED154
al Tessure Target Flow Pressure :
1
070 070 154,65 200 200 11082 instrument Serial Number MY 18030001
Software Version 7.3.1.8507
Makeup Actual Flow  Back Plasma Actual Flow  Back Firmware Version 3442
Target Flow Pressure Target Flow Pressura Tested By change miror
2.00 200 115,38 18.00 17.97 2148 Test Completed On 11612024 10:-35:26 AM
RF Generator Test
» ﬂ Réss Result Summary
RF S
Pawer Sugly Test Fraved Subsystem Communications Test Skipped
RF Power Supply (V) 128.554 A,
Alf Flow Test Skipped
RE Dclaior Test Fasasd Wialer Fiow Test Skipped
RF Osciliator Frequancy 25,834
(MHz) Gas Flows Test Skipped
Work Codl Current (A) 44 860 RF Generator Test Skipped
RF Power Supply Current (4) 1,598 Camera Test Skipped
Camera Test Pass Optics Test Skinped
inle?ralion Time  Standard Deviation  Status Advanced Valve System Test Skipped
ms,
Electronic Offset Test 1000 5.228 Passed Resolution Test Pass
Dark Current Test Li] 1.168 Passad Sensitivity Test Pass
Array Test 5 0.024 Passed Precision Test Pass
Linearity Test 0.118 Passed
\\ J Page 1 of 4
Pagezof 2 ‘l‘j
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Sensitivity Test Pass
[Resolution Test Pass i
A
Element Wavelangth Specification  Width
Ele I catia th atio St Bla
N (174213 nim) £9.40 679 ment Wavelength Specif N Mathod R sndarg nk
As (188,980 nm) 2820 580 As (188,880 nm) =480 SRBR 110.5 868.9 543
C (193.027 nm) £ 1150 BA15 Se (156.028 nm) =410 SRBR 88.3 9347 913
Mo (202.032 nm) =820 5.80 Zn (213.857 nm} = 1421.0 SRBR 35354 440177 153.8
Cr (206158 nm) =13.40 885 Pb (220,353 nm) 24B.0 SRER 1845 24523 158.8
Z21{215.867 an) =870 8.77 Mn (257,610 nem) 23518.0 SRER 110886 2455053 5046
P (220,253 nm) =9.50 661
| 2 : BR 7 5 x 2.0
Co (228615 nm) <1720 11.78 Al (385.152 nm) =34 5 8 0274.4 517
Ba (230.424 nim) 5040 725 Ba (493.408 nm) 2340 SBR 1245 19031841 15186.0
Mn (257 610 nm) =13.30 9.47 K {TBB.451 nm) =18 SBR 6.9 110041.4 13891.2
Mn {260.588 nm) <2030 14.50 Aial
Cr (267.718 nm) =11.00 7.0
Cu (324.754 nm) <2500 18.72 Element Wavelength Specification  Method  Ratio Standard Blank
Cu {327.385 nm) =14.20 11.09 As (188,980 nm) =208.0 SRER 2533 37443 1963
Sr{338.071 nm) =33.50 25.39 Se (196,026 nm) 2 159.0 SRBR 2087 4189.7 72
Bz {455.403 nm) S44.00 3309 Zn (206,200 nm) 22340 SRER 0230 122823 172.1
8r(seu s '"“}} #8400 'a':" 20 (213.857 nm) 217430 SRER 63983 1575615 6017
Ba (493.408 nm £36.00 2574
Ba (614.171 nm) £42.00 2523 Cd (214.439 nm) 242270 SRBR 5069.2 998737 385.2
Ar (575.283 nm) < 74.00 s8.02 Pb (220.253 nm) 23200 SRER 3890 10641.1 6588
K (766.481 nm) = 80.00 6316 Mn (257 610 nm) = 106250 SRER 21180.4 SH85528.7 21536
Cr (267.716 nm) z1048.0 SRBR 30541 131757 6 1811.5
Cu (324.754 nm) z19.0 ) SBR 383 301401.4 60829
Al (386152 nm) =60 SBR 0.8 228359.5 192805
Ba (493,408 nm) 600 SBR 106.5 B4B04216 601228
K (786.491 nm) 2240 SBR anz 16398406 525621
[ Page 3 of 4
Page 2 of 4 [
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DQE Services Ca. Lid.
DQE Services 3250 Luiprar-Wanghin 55, Ladprao-Waunghin Rd., Ladprao, Ladprao, Bangkok 10230 -

Phone : +66 (002 538 2054, Emunil | dqeservicesinfodgmail com MAC-TISLTIS 1700

Precision Test Pass

Radial

Element W peciicati L

Value % RSD

As (158,980 nm) =260 156

Se {196.026 nm) S 280 116

Zn (213.857 nm) =150 050

Pb (220,353 nm) =260 0.74

Mn (257 610 nm) =150 063

Al (396,152 nm) 2150 054

Ba (443 408 nm) 5 150 078

K {786 491 nm) Z1.50 0.44
Aial

Element gl ification I d

Value % RSD

As {18B.980 nm) =150 0.82

Se (196.028 nm) =150 0.82

Zn (206.200 nm) =150 035

Zn (213.857 nm) =1.50 034

Cd (214.439 nom) =150 044

Pb (220.353 nm) =150 0.48

Mn {257 610 nm) =150 0.83

Cr (267,716 nm) 5150 053

Cu (324.754 nm) 5150 0.58

Al (396,152 nm) =1.50 0.56

Ba (483 408 nm) =1.50 1.28

K (786.481 nm) £150 074

Page 4 of 4
'
neslupiun
DOE Services Co, Lid.

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

Phone : +66 (012 538 2054, Email : dgeservicesinfor@igmail com Wi e
REPORT OF CALIBRATION
Certificate No. :  SP24-028 Page 2 of 5
Environment Condition :  Ambicnt Temperature 255 C
Relative humidity 55 +20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :
Material Serial No. Certificate No. Due date
Absobance Standard set 25760 115663 25 October 2025
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25506 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025

Traceability : This certification is ble to the | | System of Unit maintained at National -

Institute of Standards and Technology (NIST) through Stama Scientific Limited
Spectral Band Width of UUC : 50 nm.
Scan Speed of UUC: 40
Scan Interval of UUC: (.1  nm
0.001 Abs,

Resolution of UUC : Photometric

‘Wavelength 0.1 npm.

CERTIFICATE OF CALIBRATION

Certificate No.:  SP24-028 Page 10of3
Customer ¢ United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
Address : 3 Soi Udomsuk 41, Sukhumvit Road, B hak, Pheakt ¢, Bangkok 10260

Location of calibration :  Laboratory 315
Equipment :  UV-Vis Spectrophotometer
Manufacturer :  HITACHI

Model :  U-5100

Serial No, :  23A4-008

ID No.:  UAE.WAS.010/2567

Received Date : 10 September 2024
Calibration Date : 10 September 2024

Issue Date : 13 September 2024

Condition Instrument :  Good

ﬂ'ujﬂf

{ Mr.Tanawut Rittidach )

Calibrated by : Approved by :

Waraf

{ M=, Chonthichn Sangngern )

Technical Manages Ouality Manager

“The calibration ressh is appfied oaly tn the sbove calibrated ftem and was fiwd ccurste us shown on dste and place of calibrtion anly.

The capabifity of the ry und its traceabality imed national standards and 1 e unit of measurement reafined o the cormesponding

ruationad stindants laboratory, This centificate mey aon be reprodeced ather thas in flsl] exce with the prioe wrnten approval of the DOE Serviges Co., L.

FM-T08-02 RO 1T1/72021

DOE Services Co Lid.

DQE

SBWECES 32 Sed Ladprac-Wanghin 55, Ladprao-Wanghin Rel, Ladpran, Ladprae, Bangkok 10230 |

Phane : +66 (D)2 538 2054, Emuil : doeservicesinfo@gmail com e nas
Rl o

wnmi‘lu'mu 3

FM-T08-02 ROI I/

12021

REPORT OF CALIBRATION

Certificate No, : SP24-028 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
‘Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) {Abs) {Abs) {Abs) k
0.0000 0.000 UL OO 0.0028 2.00
0.5780 0.575 0.0030 0.0031 2.00
0 1.0484 1.044 0.0044 0.0029 2.00
11876 2,190 -0.0024 0.0075 2.00
(.0000 0,000 0.0000 L0028 2.00
di 0.5595 0.557 0.0025 0.0034 2.00
1.0239 1021 0.0029 00035 2.00
21230 2121 0.0020 0.0079 2.00
Q0000 0.000 0,0000 0.0028 2.00
s 0.5230 0.519 0.0040 0.0029 2.00
0.9633 0.961 0.0023 0.0028 2.00
1.9753 1.975 0.0003 0.0070 2.00
0.,0000 0.000 0.0000 0.0028 2.00
86t 0.5181 0.515 0.0031 00031 2,00
1.0002 0.997 0.0032 0.0033 2.00
1.9973 1.996 0.0013 0.0085 2.00
0.0000 0.000 (L0000 0.0028 2.00
0.5517 0.549 0.0027 0.0030 200
i 1.0803 1.078 0.0023 0.0029 2.00
20373 2.031 0.0063 0.0081 2.00
0.0004 000 00000 0.0028 2.00
P 05591 0.557 0.0021 0.0031 2.00
1.0518 1045 0.0028 0.0025 2.00
1.9274 1.923 0.0044 0.0080 2.00
wnaslumy

FM-T06-02 ROE 1112021



DOE Services Co.Lid

DQE Services Ca, Lid.

D( lE o 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladproe, Ladprao, Bangkok 10230
Services
Phone : +66 (02 338 2054, Emnil : doeservicesinfolgmail.com e iy

DQE £ 32 Sai Ladpeso-Wanghin 55, Ladprao-Wanghin Rd., Ladpeao, Ladprao, Bangkok 10230
Services
Phone - +66 (012 538 2054, Email : dgeservicesinfoigmail com oo
REPORT OF CALIBRATION
Certificate No. : SP24-028 Page 4of 5
Photometric Accuracy :
Wavelength CRMs Values UL Reading Correction Uneertainty Coverage lactor
{nm.}) {Abs) (Albs) (Abs) (Abs) k
0.0000 0,000 0.0000 0.0050 2,00
235
0.7469 0.743 0.0039 0.0056 2.00
00,0000 0.000 0.0000 00050 2.0
257
0.8674 0.862 0.0054 0.0059 2.00
0.0000 0.000 0.0000 0.0050 2.00
313
0.2019 0.291 0.0009 0.0051 2.00
L0000 0.000 0.0000 0.0050 2.00
350
0.6430 0.639 0.0040 0.0055 2.00
'
wenaslupauny
70802 Rol 1oz

REPORT OF CALIBRATION

Certificate No. : SP24-028 Page 5of 5

Wavelength Accuracy :

CRMs Values ULC Rending Correction Uncertainty Coverage factor

(o) {mm.) (o) (.} k

241.00 2404 0.60 018 200
27930 2787 060 018 2.00
2EE.O0 28RS 0.40 018 2.00
33450 3342 0.30 018 2.00
361.40 3611 030 018 200
418.40 418.0 040 0.8 2.00
44720 446.7 as0 0.8 200
459.30 459.6 -0.30 018 2.00
537.00 5336.6 040 018 2.00
638.00 6374 0,60 018 2.00
441.29 4408 0.49 018 200
479,88 470.6 028 018 2.00
513.75 5135 0.25 018 200
528.59 5218.6 -0 is 2.00
575.10 5749 0.20 018 2.00
585.56 5833 0.26 020 2.00
68470 6541 0.60 18 2.00
T740.51 T40.0 0.51 020 200
T47.61 472 0.41 018 200
307.04 8063 074 018 2.00
879.68 8789 078 0IE 200

Remurk : - ULC = Unis Under Calinraios
= N/A = Mot Avnisbile

- The result expanded uncerisity of metasunsment U & staied a3 the standard uncermingy of mesurensent maktiplied by the covemge fictar & .

which far n noreml distrib age probakility of appmi 95%

- End of Certificate -

wnms‘lunw@

FM-T08-02 RO1 17112021

DQE Services Co. Lid
DQE Services 2 S0l Ludpmo-Wanghin 55, Ldprac-Wanghin Rd, Ladprao, Ladgrao, Bungkok 10230

*hame : +66 (012 538 2054, Email : in i il 1
Phame [{iFnd 54, Emnail : dysservicesinfoigmail.com o

DOQE Services Co. Lud,
DQE Seryices 2 Soi Ladpmo-Wanghin 55, Ladprao-Wanghin Rel., Lodprao, Ladprao, Bangkok 10230

Photie : +66 (012 535 2054, Emall : deservicesinfodgmall.com s e

CERTIFICATE OF CALIBRATION

Certificate No.:  SP25-001 Page 1of5

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

Address: 3 Soi Ud k41, Sukk it Road, Bangchak, Phrakk Bangkok 10260

Location of calibration :  Laboratory 213

Equipment:  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model :  U-2900

Serial No.: 21E22-009

IDNo.: UAEWAT.051/2564

Received Date: 3 January 2025

Calibration Date : 3 January 2025

Issue Date : 8 January 2025

Condition Instrument :  Good

Calibrated by : gu} FS Approved by : ﬁf'gx 5%(’,?
{ Mr.Tanawut Rittidach ) { Ms, Chenthicha Sangngem )
Technical Manager Quality Manager
The calibeution resitt | e abssns clratet 1w libiation anly.
The messurement capability of the lbarstary and its traceability naticnal sandards

niticesal stanibards laboratory. This vertifcas miy not be repriduced othor thar in fall except with the price ""'Wﬁ?ﬁﬁﬁﬁ’)’ﬁﬁﬁ’i

REPORT OF CALIBRATION
Certificate No.:  SP25-001 Page 2 of 5
Environment Condition :  Ambient Temperature 25 45 %
Relative humidity 55+ 20 %RH

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

Certified Reference Materials :
Material Serial No, Certificate No. Due date
Absobance Standard set 25760 115663 25 October 2025
Ahsobance Standard set 25157 115638 25 October 2025
Wavelength Standard set 25806 115657 25 October 2025
Wavelength Standard ser 25758 115663 25 October 2025

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

of lards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC @ L5 nm.

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC: 0.1 nm.

Resolution of UUC : P ic 0001 Abs.

Wavelength 0.1 nm.

M. m-nu RO1 V12021

nanslumuny
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DOE Services Co. Lud,
DQE Services 2ol Ladpao-Wanghin 55, Ladprao-Wanghin R Ladprao, Ladprao, Bangkok 10230
Phone : +66 (12 538 2054, Emnil : dgeservicssinfoiigmail. com %m‘v&l%
REPORT OF CALIBRATION
Certificate No. : SP25-001 Page 3 of3
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(mm.) {Abs) (Abs) (Abs) (Abs) &
0000 000 (L0000 0.0028 .00
5 05780 0578 0.0000 0.0031 200
L0484 1.045 0.0034 0.0025 2,00
2.1876 2192 -0.0044 00075 2.00
(L0000 0.000 0.0000 0.0028 2.00
o 0.5595 0.560 00003 0.0034 2.00
1.0239 1.023 0.0009 0.0035 2.00
21230 2125 -0.0020 0.0079 2.00
0,000 0.000 0.0000 L0028 200
- 0.5230 0521 0.0020 (L0030 2.00
0.9633 0.961 (L0023 0.0029 2.00
1.9753 1.977 -0.0017 0.0070 200
0.0000 0,000 0.0000 0.0028 2,00
st (05181 0.518 00001 (L0031 2.00
1.0002 (.998 0.0022 0.0033 2.00
1.9973 1,993 0.0043 00084 2.00
00000 0.000 (L0000 0.0028 2.00
590 0.5517 0.552 RURLLIE] (L0030 2.00
1.0803 1.07 0.0013 0.0030 2.00
2.0373 2.032 0.0053 0.0079 2.00
00000 0.000 0.0000 0.0028 200
& 0.5591 0.559 00001 0.0031 2.00
1.0518 1.050 0.0018 00030 2.00
1.9274 1.923 0.0044 0.0079 o 200

(eSS TURY

F-TO-2 ROW 071172021

IKJE Services Co,Lid,
DQE Saiicas 32 Soi Lodprao-Wanghin 535, Ladprao-Wanghin Rd., Ladpreo, Ladprao, Bangkok 10230
Phane : +66 (012 535 2054, Email @ dgeservicesinfofigmail com
REPORT OF CALIBRATION
Certificate No. : SP25-001 Page 5of 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

{nm.) {mm.) (nm.} (nm.} k
241,72 241.1 0.62 0.18 200
27945 2790 0.45 018 2.00
2B7.81 2873 051 018 200
334.06 3338 0.26 018 200
360.93 360.6 033 0.18 2.00
418.5% 4182 0.39 018 2.00
445,94 4455 044 0.18 2.00
453.66 4334 0.26 018 2.00
460.02 459.8 0.22 018 2.00
53659 536.6 -0.01 018 2.00
637.98 6377 0.28 0.18 2.00
431.38 4311 0.28 018 2.00
47250 4713 020 018 2.00
513.47 5134 007 018 200
51888 52849 -0.02 0.1%8 2.00
57347 5733 -0.13 0l 2.00
58535 585.1 0.25 020 100
G440 G84.5 010 018 2.00
740,72 T41.0 028 0.20 2.00
T48.55 T48.8 025 018 2.00
BOT.03 3073 -0.27 018 2.00
87928 TG 032 018 2.00

Remark ; - UL = Usit Under Cafinnation

= NIA = Not Avamble

- The result expaiided urcotalnty of nsessunsmens U is stated o8 the standard ancertaimty of messarement multiplied by the coverge facior & .

whuch for a normal deribution ™ prubsbility of Lt

- End of Centificate - lﬂﬂﬂ']ﬁ‘luﬁquﬂu

BP0 ROL LT L2001

DOE Services Co.,Lid

32 Soi Ladpmo-Wanghin 55, Ladprao-Wanghin R, Ladpeao, Ladpeac, Bangkok 10230

DQE Services

Phome : +H36 {012 538 2034, Email : dgeservicesinfoi@gmail. com il

REPORT OF CALIBRATION

Certificate No. : SF25-001 Page 4ol 5

Photometric Accuracy :

Wavelength CRMs Values ULC Reading Correction Uncertainty Coverage factor
{nm.) {Abs) {Abs) (Abs) (Abs) &

.0000 0000 (L 0D 0.0050 2.00

235
0.7468 0.744 0.0029 (.0057 2.00
0.0000 0.000 0.0000 000560 2.00

21 08674 0.863 0.0044 0.0059 2,00

At 0.0000 0.000 0.0000 0.0050 2,00
0.2919 0.290 00019 00051 2.00

15 0.0000 0.000 0.0000 0.0050 2.00
.6430 0.640 0.0030 (.0055 2.00

'
enaslumun
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Technology

@& DKSH

Service Report

TO FOR

Company: United Analyst and Engineering Work Order Number: WO-00074079

Consultant Co., Ltd. _ Bangkok-H
! - 9 Q Contact: Karnphong Boonpuang

Address: 700/2 wjif 1
ress i Email: karnphong.b@uaeconsultant.co.th

Phrakhanong District, Bangkok, 10260
raknanong District, Bangko Tel: +66 2763 2828 (7021), +66 8 6347 7390

WORK ORDER INFORMATION

Top-Level Order Type Preventive Maintenance
Installed Product ID 1B-00105024 Billing Type Chargeable

SKALAR 2SAN59000
Product SAN++ Classic CFA 230V | PO No. HPO-250400209

2SAN59000
Serial No. 182688 Warranty No.

Contract No.
PRODUCTS SERVICED
Installed Product Id Serial Number Product
[++

00105024 tezsee Clessie CEA 230V 2555000

PROBLEM DESCRIPTION

PM 1 af/il *utauasaiiauii Q-120095

Billable | Billable

Line Number | Engineer Start Date And Time | End Date And Time | Labor Travel Travel KM

Hour Hour
WL-00342192 | Yonovuth 05/23/2025 9:30 AM | 05/23/2025 6:00 PM | 8.5
Chanphong
Total 85 0 0

! Reach us at DKSH Service-Hotline : +66 2 639 7000
2533 Sukhumvit Road, Bangchak, 10260, Phrakhanong, Bangkok, Thailand

Phone +66 2 639 7000 Fax +66 2 333 1026 10f2

tensns llaud
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Technology %fé DKSH

Line Number | Work Description

WL-00342192 | - vin PM taiSauan, adasmsantaem

PARTS CONSUMED
Part No Part Description Quantity
EXPENSES
Part No Expense Type Description Line
2 P! 2 Quantity

RECOMMENDED PARTS

avInadrsasiimsdedavionn 7 s1an1s fia Pump tube 3 578115 (SA3028, SA3032 uar SA3034), uaanlvl
Halogen 6V/10W (90020012) 1 516115 $7u9u 2 waam, Tubing polyethylene 3 51unns (SA3142, SA5141 uax
SA5142)

REMARKS

Travel Time Disclaimer:
Please note that the travel time in this report only includes time taken to reach the installed equipment location. It
does not include our engineer’s return travel time.

Customer Signature:

K H”‘Fhﬂ% Technician: Yongyuth Chanphong
Job Title: Service Manager
Customer Signature Email: yongyuth.yc@dksh.com

Date: 06/06/2025

! Reach us at DKSH Service-Hotline : +66 2 639 7000
2533 Sukhumvit Road, Bangchak, 10260, Phrakhanong, Bangkok, Thailand
Phone +66 2 639 7000 Fax +66 2 333 1026

tenan3 llmudis >

Delivering Growth - in Asia and beyond

Technology

= DKSH

Check with Standard

Item Characteristic Before After Remark
14 Base Line Test O Pass O Fail EN/A |E Pass O Fail O N/A
15 Detector Signal Test [ Pass [ Fail B1N/A | Pass [ Fail [ N/A

Summary of checked

= The instrument can work normally and efficiently. (indasilafamunsnrimildndvasdulszangnm)
o The instrument can work but it's requiring to mail (wizsdaFasu Tyeinwn)
o The instrument could not work it's requiring to repair. (infasfiafnlimunminelduddammdauing)

Remark :

* Pump tube, Tubing polyethylene uaz Air tube Guidausnn ldudonerIndimuaudamuszznsling

wanuing wishelnifinndsfinga 7 noms dofl
L. oztn winiinai Ammonia s 3 rwms (SA3032, SA5141 ua: 90020012)
2. o7ns wanilinad Phenol ua: Cyanide fviau 6 nums (SA3028, SA3034, SA3142, SAS5142 s 90020012 )

Standard Equi Used
Equipment Equipment I.D.
Digital multi meter S/N 57600592 Due date : 19-Jun-2025
Thermo hygrometer S/N 39520444/904 Due date : 27-Dec-2025
TestBy : Approved by :

(Mr. Yongyuth Chanphong ) (Mr. Eknapong Wankliang )

Position Supervisor, Technical Service Position : Manager, Technical Services

DKSH Technology Limited (Head office)
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok, 10260
Phone +66 2 639 7000, Mobile +66 93 813 8681, yongyuth.yc@dksh.com, www.dksh.com

onan= llmuan

Delivering Growth — in Asia and Beyond Page 2/2

Technology % DKSH

Job No. W0-00074079

Test Report

Customers United Analyst and Engineering Consultant Co., Ltd.
Equipment Continuous Flow Analyzer Manufacturer SKALAR
Controller Mdel SA5000 Auto Sample Model SA1052
Controller Serial No. 182688 Auto Sample Serial No. 181729
Date of test 23-May-2025 Period 12 Month
Environment temperature | 24.3°C Humidity 54.4 %RH
Results
Instrument Checked
Item Characteristic Before After Remark
1 Visual inspect T Pass L fal |@ Pass O Fal
2 Power supply (210 - 240 VAC) 220 VAC 220 VAC
3 Computer G Pass O Fail [ Pass O Fail
n Foagem T pass O fal |0 pass O fall
5 Auto sampler G Pass O Fail [ Pass O Fail
6 Module holder
- Motor pump E Poss O Fal |@ Pass O Fal
~Pump tube T Pass [ fal |G pass [ Fal *
- Air-injection G Pass O Fail [ Pass O Fail *
~Chemistry manifolds, Switching valve, T Pass O fal | @ Pass O Fal
Coil, Membrane
7 Detector
- Filter G Pass O Fail [ Pass O Fail
~ Flow cell G Pass [ fal |G pass [ Fal
“Lamp T Pass O fal |0 Pass O fal
8 Interface [ pass [ Fal |0 pass [ Fal
9 Rinsing valves [0 Pass [ Fail I N/A | Pass [l Fail I N/A
10 Temperature / Reactor G Pass [ Fail [1N/A | [ Pass LI Fail L1 N/A
11 Flame photometer O Pass [ Fail B N/A [ Pass O Fail B N/A
12 UPS / Stabilizer [ pass [0 Fail CTN/A | [ Pass [ Fail [T N/A
Warning and Error Checked
Item Event Before After
13 Error list [ None [ None
O Appear O Appear
DKSH Technology Limited (Head office)
2533 sukhumvit Road, Bangchak, Phrakhanong, Bangkok, 10260 \1“
Phone +66 2 639 7000, Mobile +66 93 813 8681, yongyuth.yc@cksh.com, www.dksh.com lanm’ ﬂ‘]uﬂ“
Delivering Growth — in Asia and Beyond Page 1/2
Technology . DKSH
Base Line Test : Reagent_Baseline_CN_Phenol_NH3
=
DKSH Technology Limited (Head office)
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok, 10260 \1“
Phone +66 2 639 7000, Mobile +66 93 813 8681, yongyuth.yc@cksh.com, www.dksh.com lanm’ ﬂ‘)”ﬂ“
Delivering Growth — in Asia and Beyond Page 3/2



Technology

Detector Signal Test : Phenol
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= rAVA . Result Window
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" Detaied Resuts " Calioraton | Siswics | Eot Table & Method |

Modle Name . Fhenc! Calbration 1 Orcier 150 8465 v
Phenal
o.oa
L]
£ p.02
o
E 0.01
o
o 10 0 30 40 50 &0 7o 13 90 100
Concentration

& =-0.00103458165485 b = 0. 0003554357360
RSD = 0D0041965031654 =0 $9965622232069 R2 « (.99931256282047

DKSH Technology Limited (Head office)
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok, 10260
Phone +66 2 639 7000, Mobile +66 93 813 8681, yongyuth.yc@dksh.com, www.dksh.com
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Technology

Detector Signal Test : CN

Page 4/2

Technology

Detector Signal Test : NH3

(8 P e s v P i e
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/" Detaleg Flesuts”  Calbration | Statstcs | Edt Tabie 8 Method |
Modkde Name  &memoria Callbration | | Order (50 3466

Ammania

Paak Haight

3
Concentration

a =-0.00026360463507 & = 0.00T193123715462
RSO = 0.00567003480097 r= (.95972084460113 A2 = 1.993441 76713000

[ o T ot | et it |ty 37581

- 3 i i 3
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15 B E F : =
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K 3o

Detaled Resuls | Calbraton | Slatimics | ot Table & Method |

Mockile Name Totsl CN Calbraion. | Order 150 8486 -
Total CN
0.8
£ 05
£ 04
£ 03
#* 0.2
501
o | L
o 20 40 50 B0 00
Concentration

a =0.00097127625887 b =0.00572684652011
RSO =000357388743950 r=039907882564411 A2 = 0 99975 766557144

DKSH Technology Limited (Head office)
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok, 10260
Phone +66 2 639 7000, Mobile +66 93 813 8681, yongyuth.yc@dksh.com, www.dksh.com
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Delivering Growth - in Asia and Beyond

Page 6/2

DKSH Technology Limited (Head office)
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok, 10260
Phone +66 2 639 7000, Mobile +66 93 813 8681, yongyuth.yc@dksh.com, www.dksh.com
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