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List of Instruments Certification for Air & Noise Quality Analysis

No.|  Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Andersen Instruments, Inc. G25A Jiranatee Associates Co., Ltd. COF-026-67 28 Jun 24 27 Jun 25 -
Calibrator Particulate Matter < 10 um (PM,) 11MX
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 24p1252 11 Apr 24 10 Apr 25 -
Particulate Matter < 10 pm (PM, ) - (Thailand-Japan)
3 |Air Flow Meter Particular Matter (PM, 5) Mesa Labs DeltaCal DC1 Innovative Instrument 24-AFM-192 23 Sep 24 22 Sep 25 -
159822 Co.,Ltd.
4 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24pP1367 22 Apr 24 21 Apr 25 -
Particulate Matter < 10 pm (PM, ) (Thailand-Japan)
Particular Matter (PM, 5)
5 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24H757 10 Apr 24 9 Apr 25 -
Particulate Matter < 10 pm (PM,) (Thailand-Japan)
Particular Matter (PM, 5)
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 26092024 20 Sep 24 19 Sep 25 -
1201497724
7 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 11102024 11 Oct 24 10 Oct 25 -
1201497725
8 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 11102024 11 Oct 24 10 Oct 25 -
1201497726
9 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 20092024 20 Sep 24 19 Sep 25 -
CM22387039
10 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
11 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 06092024 6 Sep 24 5 Sep 25 -
1201778111
12 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 04092024 4 Sep 24 3 Sep 25 -

1201778112




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
13 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 04092024 4 Sep 24 3 Sep 25 -
1201778113
14 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 04092024 4 Sep 24 3 Sep 25 -
1180540065
15 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
16 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 120/24 13 Mar 24 12 Mar 25 -
2205070105
17 [Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 24-ACT-121 10 Sep 24 9 Sep 25 -
(Acoustic Calibrator) 6855 Co.,Ltd.
18 |Sound Level Meter Leq 1 hourss Laeq 24 hrsr Lamae Lasos Larson Davis LxT2 Innovative Instrument 24-SLM-238 11 Jul 24 10 Jul 25 -
0005290 Co.,Ltd.
19 |Sound Level Meter Leq 1 hours' Laeq 24 hrsr Lamae Lasos Larson Davis LxT2 Innovative Instrument 24-SLM-231 10 Jul 24 9 Jul 25 -
0005293 Co.,Ltd.
20 |Sound Level Meter Leq 1 hourss Laeq 24 hrsr Lamae Lasos Larson Davis LxT2 Innovative Instrument 24-SLM-240 11 Jul 24 10 Jul 25 -
0005299 Co.,Ltd.
21 |Sound Level Meter Leq 1 hours' Laeq 24 hrsr Lamase Lasor Larson Davis LxT2 Innovative Instrument 24-SLM-230 10 Jul 24 9 Jul 25 -

0006699

Co.,Ltd.




List of Instrument Certificates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption CADMIUM Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 24 Jan 24 23 Jan 25
Spectrometer CHROMIUM TRIVALENT (Thailand) Co.,Ltd. Checklist
COPPER
LEAD
MANGANESE
MERCURY
NICKEL
ZINC
2  |Atomic Absorption ARSENIC Perkin Elmer PinAAcle 900F / PFB20031902 Perkin Elmer Co.,Ltd. WO-02787590 14 May 24 13 May 25
Spectrometer
3 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 Technology Promotion 24MM292 11 May 24 10 May 25
Association (Thailand-Japan)
4 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C009071872 National Food 2402283-001-01 2 Apr 24 1 Apr 25
TOTAL SUSPENDED Institute,Ministry of Industry,
SOLIDS Thailand
5 |BOD Incubator BIOCHEMICAL OXYGEN ARCO UR-1320/ - Technology Promotion 24TM588 1 Apr 24 31 Mar 25
DEMAND Association (Thailand-Japan)
6 |Continuous Flow CYANIDE Skalar Analytical San++5000-02 / 182688 DKSH (Thailand) Ltd. Service Report/Test Report 20 Feb 24 19 Feb 25
Analyzer(CFA) B.V., the WO-00018067
Netherlands
7 |DO Meter BIOCHEMICAL OXYGEN YSI 5100 / 11B 101863 Technology Promotion 24TW39 21 Feb 24 20 Feb 25
DEMAND Association (Thailand-Japan)
8 [Heating Block CHEMICAL OXYGEN Hanna Instruments HI 839800-02 / H 018500 | Hanna Instruments (Thailand) HIT-2412-0389 18 Mar 24 17 Mar 25
DEMAND Italia Srl. Ltd.
9 |Hot Air Oven TOTAL SUSPENDED Memmert UF55 / B212.0411 Technology Promotion 24TM589 1 Apr 24 31 Mar 25
SOLIDS Association (Thailand-Japan)
10 [pH Meter pH Horiba LAQUA-PH210 / HA9M0048 technology promotion 24CH723 19 Jun 24 17 Jun 25
association (thailand-japan
11 |UV-VIS FORMALDEHYDE Hitachi U-1900 / 2021-064 DQE Services Co.,Ltd. SP24-008 16 Jan 24 15 Jan 25
Spectrophotometer

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*
12 |UV-VIS FLUORIDE Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP24-001 4 Jan 24 3Jan 25
Spectrophotometer

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

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

Certified Laboratory ISO/IEC 17025

Certificate Page 2 of 2




List of Instrument Certificates for Environmental Quality Analysis

Electrode

Ministry of Industry, Thailand

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption ARSENIC (dry weight) Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 24 Jan 24 23 Jan 25
Spectrometer CADMIUM (dry weight) (Thailand) Co.,Ltd. Checklist
CHROMIUM TRIVALENT (dry
weight)
COPPER (dry weight)
LEAD (dry weight)
MERCURY (dry weight)
NICKEL (dry weight)
ZINC (dry weight)
2 |pH Meter and pH pH (1:1) Mettler Toledo pH S20 SevenEasyTM / 1231155210 National Food Institute 2401718-001-01 11 Mar 24 10 Mar 25

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

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

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

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

TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration

Certificate No. : 24P1252
Page: 1o0of 2

Cert.No.: 24P1252
Page: 2 of 2

Result of calibration:- Without adjustment
Eunction:- Pressure Measurement

Range : 0 inH:0 to 36 inH-0
Scale Interval : 0.1 inHz0 ( The Second Estimate )

Equipment : U Tube Manometer Increasing Pressure
Manufacturer: Dwyer This certificate may not be reproduced other than in full, .
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. Applied Pressure High-port side Low-port side & Error
Serial No.: _ 0.00 0.00 0.00 0.00 0.00
2.00 1.00 -1.00 2.00 0.00
ID No.: UAE.EFM.078/2566 4.00 200 2.00 4.00 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
10.00 5.00 -5.00 10.00 0.00
Calibration Date: 11 April 2024 12.00 6.00 6.00 12.00 0.00
Reference: 2404-0118WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd. 14.00 7.00 705 14.05 0.05
16.00 8.00 -8.05 16.05 0.05
Ambient Temperature: (23 £ 2) °C 18.00 9.00 -9.05 18.05 0.05
Relative Humidity: (50 £15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, 20.00 10.00 1010 20.10 0.10
Phrakhanong, Bangkok 10260 22.00 11.00 -11.10 22.10 0.10
Atmospheric Pressure: 1011 mbar
24.00 12.00 -12.10 24.10 0.10
Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments 26.00 13.00 -13.10 26.10 0.10
Standard according to calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as 28.00 14.00 -14.10 28.10 0.10
a guidelines. 30.00 15.00 -15.10 30.10 0.10
Condition of this result of calibration 82.00 16.00 -16.10 82.10 0.10
34.00 17.05 -17.10 34.15 0.15
1.Reference standards instruments : 35.80 18.00 -18.00 36.00 0.20
Instrument Model Serial No. Certificate No. Due Date
1) Pressure Calibrator PC106P 1189 MP-0176-23 12 Sep 2024 The uncertainty of measurement was + 0.11 inH:0

* AP = High-port side - Low-port side
*UUC = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty multiplied

2.This result of calibration was made on requested at the point specified by customer.
3.Scale and conversion factor is 1 kPa = 4.0146293 inH20

4.This instrument was used clean air as pressure media. 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. 000

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
Issue Date : 17 April 2024

Approved Signatory :

[ 1Phalinee Prabpaipal
[ ]1Sura Suwannasri
[V/] Attapol Panurach
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO.
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Page 1/3.

Certificate of Calibration

Customer
Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok

10260

Unit Under Calibration Details

Measurement Item : Air Flow Meter

Manufacturer : BGI

Model : Delta Cal DC1
Serial Number 1 159822

1D : UAE.EFM.039/2561

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

Temperature R (G
Humidity 1 55 %RH + 20 %RH
Barometric Pressure : 1013 hPa+ 10 hPa
Received Date : 10 September 2024
Calibration Date : 23 September 2024

Calibration Procedure

Accuracy

Sensor Model :
Sensor Serial Number :

Instrument Status :

Certificate No : 24-AFM-192

Request No : Req-2024-2120

: 0.75% of Reading

Used

: In-house method CP-AFM-01 by Comparison technique with Standard Primary Flow Calibrator

Reference Standard Model Serial Number Traceble Due Calibration
Air Flow Meter Gilibrator 3 High flow 18501012012 Sensidyne 1 August 2025
Temperature meter GT 11 08000057 Qreborn 1 March 2025

Pressure meter CPG2400 41000KDU/651882 TPA 9 November 2024

Traceability :
This Certificate is traceable to SI Unit through Sensidyne A2LA Accreditation No. 3943.01

Note :

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

approximately 95 %.

Calibration By : me

Mr. Noppadon Luangart

Service Calibration Engineer

Approved By :

Issue Date :

134

Mr. Pacit Mathavorn

Calibration Engineer Supervisor

23 September 2024

wneslumun

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

FM-708-AFM-01 Rev.04 Issue date 17/6/24

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
INNOV‘A.IIVE

7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO.
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Page 2/3.

Result of Calibration : Without Adjustment

Certificate No : 24-AFM-192

Request No : Req-2024-2120

Temperature Pressure STD vuc Error Uncertainty MPE
Result
(aC) (kPa) (I/min) (I/min) (V/min) (I/min) (/min)
24.30 99.90 14.50 14.57 0.07 0.20 0.109 N/A
24.40 99.90 15.00 15.06 0.06 0.21 0.113 N/A
24.40 99.80 15.80 15.85 0.05 0.22 0.119 N/A
24.50 99.80 16.67 16.70 0.03 0.23 0.125 N/A
24.50 99.60 18.30 18.28 -0.02 0.26 0.137 N/A
Note STD : Standard UUC : Unit Under Calibration

- UUC Reference Condition : 25 uC, 101.3 kPa, Air

- Flow Rate was corrected for non-standard operating condition by using equation :

Pret Tmeas

Qmeas = Qref X=X

Pres Tres

where Q= Flow Rate P = Absolute Pressure

Meas = Measurement Condition ref = Standard Condition

* Indicates non accredited
MPE = Maximum Permissible Error (Specified in Manufacturer's Specifications)

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

T = Absolute Temperature

wnanslurmun

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

FM-708-AFM-01 Rev.04 Issue date 17/6/24
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Certificate No : 24-AFM-192

Request No : Req-2024-2120

Decision Rule for Statements of Conformity

The standard decision rule employed for the statements of conformity to each calibration result will be applied using ILAC-G8:09/2019: Guidelines

on the Reporting of Compli 1

with Specification as following Fig. and
Pass = The measurement result plus the expanded uncertainty with a 95% coverage probability were within the limit.

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

1
Fail = The measurement result was out of the limit. However, a portion of the ded inty of

at 95% is within the limit.

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

I _|_ Fal Upper limit
Measured value Fail'
'
95% expanded uncertainty { Lo
B .
"""""""""""""" oo Nomiinal
Lower limit

End of Certificate
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The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd.,

FM-708-AFM-01 Rev.04 Issue date 17/6/24

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE INNOVATIVE

7/139 MOO 13. SOl SUNTINAKORN 11 TAMBON BANG KAEO.

whiin BuTunfin Busugunia ria

" o " . NSC-TISI-TIS17025
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND CALIBRATION0298

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

Certificate of Calibration

Customer Certificate No : 24-TPM-440

Name : UNITED ANALYST AND ENGINEERING Request No : Req-2024-2120
CONSULTANT CO., LTD. Page: 1/2

Address ;81 Soi Udomsuk 41, Sukhumyvit Road, Bangchak,

Prakanong, Bangkok 10260

Unit Under Calibration Details

Calibration Parameter :  Temperature

Instrument Name : Air Flow meter Range Calibration : 20 °C to 50 °C
Manufacturer : BGI Type of Sensor :  RTD

Model : Delta Cal DC1 Sensor Diameter (mm) : 3

Serial Number : 159822 Calibration Position (mm) : 45

Resolution 4 Leg Instrument Status :  Used

ID Number . UAE.EFM.039/2561

Calibration Environment and Details

Temperature » 23ECH3SC

Humidity : 55 %RH + 15 %RH

Received Date © 10 September 2024

Calibrated Date : 25 September 2024

Calibration Procedure :  In-house method CP-TPM-01 by Comparison with Standard Thermometer.

Reference Standard . .
Digital Thermometer with Sensor, Manufacturer: GINGO/GINGO, Model: GT11/RTD100, SN:

08000057, ID: 02-TPM Which was calibrated on | March 2024, Calibration Certificate No, : QR24-0478

Traceability © This Certificate is traceable to SI Unit through Quality Reborn Co., Ltd., NSC-ONSC Accreditation No.:

Calibration 0292

Note

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

approximately 95 %.

Approved By : e,

Mr. Noppadon Luangart

Technical Manager
Issue Date : ZSEﬁﬁ%%ﬂquu

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

FM-708-TPM-01 Rev.01 Issue date 13/02/20



INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
7139 MOO 13. SOI SUNTINAKORN 11 TAMBON BANG KAEO.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140
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NSC-TISI-TIS17025
CALIBRATIONO298

Calibration Note

Certificate No : 24-TPM-440

UUC Adjustment Not Adjust Request No : Req-2024-2120
Page : 2/2
Result of Calibration :
Standard
UUC Sensor Temperature Gt emadin dheerhinty
Q) ©C) &°C)
©C)

20.031 19.9 +0.1 0.13
25.034 24.9 +0.1 0.13
30.035 30.0 0.0 0.13
Ta 35.029 350 0.0 0.13
40.011 40.0 0.0 0.13
45.008 450 0.0 0.13
50.007 50.0 0.0 0.13
20.031 19.9 +0.1 0.13
25.034 24.9 +0.1 0.13
30.035 30.0 0.0 0.13
1f 35.029 350 0.0 0.13
40011 400 0.0 0.13
45.008 450 0.0 0.13
50.007 50.0 0.0 0.13

End of Certificate

Calibrated By :

G

Mr. Sittichok Jirapukdeesakul

wneslumun

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

FM-708-TPM-01 Rev.01 Issue date 13/02/20

Equipment :
Manufacturer:

Model :

Serial No.:

ID No.:

Condition As-Received:
Received Date:

Calibration Date:

Reference:
Ambient Temperature:
Relative Humidity:

Atmospheric Pressure:

Procedure used:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOl 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %7
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration

Aneroid Barometer
Barigo
UAE.ANV.152/2550
Used ltem

05 April 2024

22 April 2024

2404-0243WSC
(23 +2) °C
(50 =15 ) %

1007 mbar

o,
O,
S

7,
N

h

I,

B

=~

%

/ulm\n\‘\ A
NSC-TISI-TIS17025
CALIBRATION 0008

Certificate No.: 24P1367
Page: 1o0of 2

This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Corporate Services 3: Equipment Calibration and Testing Services.

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

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

The calibration was conducted by direct comparison method against Pressure Measuring Instruments

Standard according to calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result

1.Reference standards in

of calibration

struments :

Instrument

1) Standard Barometer

Model
DPI142

Serial No.
1422505046

Certificate No.
MP-0094-23

Due Date
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.This result of calibration instrument was in absolute pressure.

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

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

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

-National Institute of Metrology Thailand (NIMT)

Calibrated by :
Issue Date :

Suksal

n Khankaew

23 April 2024

Approved Signatory :

[ 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

NSC-TISI-TIS17025

TEL. 0-2717-3000-24 FAX. 0-2719-9484

Cert.No.: 24P1367 CALISRATIONID0SS
Page: 2 of 2
Certificate of Calibration  Certificate No.: 24H757
Page: 1 of 2
Result of calibration:- Without adjustment Range : 960 hPa to 1030 hPa
Function:- Absolute Pressure Measurement Scale Interval : 1 hPa ( The Fifth Estimate ) Equipment : Dial Thermo-Hygrometer
|"°'9'35i"9 Pressure Manufacturer: Barigo This certificate may not be reproduced other than in full,
Applied Pressure (hPa) 957.13 | 968.77 | 980.13 | 990.56 | 1001.26 | 1011.35] 1022.10 | 1032.61 except with the prior written approval of the head of
UUC* Indication (hPa) 960.0 970.0 980.0 990.0 | 1000.0 | 1010.0 | 1020.0 | 1030.0 Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Error (hPa) 287 | 123 | 013 | 056 | 126 | -1.35 | 210 | -261 Serial No.: N
Decreasing Pressure ID No.: UAE.ANV.132/2550
Applied Pressure (hPa) 1032.61| 1021.84 | 1010.88 | 1000.82 | 990.20 | 979.52 | 968.48 | 957.17 Condition As-Received: Used Item
UUC* Indication (hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 | 990.0 980.0 970.0 960.0 '
Error (hPa) 261 | 184 | 0838 | 082 | -020 | 048 | 152 | 283 Received Date: 05 April 2024
Calibration Date: 10 April 2024
The uncertainty of measurement was + 0.25 hPa to 18 April 2024
*UUC = Unit Under Calibration Reference: 2404-0247WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
The reported uncertainty of measurement was based on a standard uncertainty multiplied Ambient Temperature: (25 %3) °C
by a coverage factor &= 2, providing a level of confidence of approximately 95 %. 81 Soi Udomsuk 41, Sukhumvit Road
Relative Humidity: (50 +20)% ' '

-00o-

iwnanslumuny

Bangchak, Phrakhanong, Bangkok 10260

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

Procedure used:

Condition of this result of calibration

1.Reference standards instruments :

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

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

Calibrated by :
Issue Date :

Chakrit Waewwanjua
18 April 2024

Approved Signatory :

[v ] Chakrit Waewwanjua
[ ] Viporn Tantiyawutti
[ 1Unnopphol Harachai

wnaslumugy



Result of Calibration:-

Function: Humidity Measurement.
Reference Standard uuc*
Temperature Humidity Reading
(°C) (%R.H.) (%R.H.)
25.0 40.1 41
25.0 60.0 61
25.0 80.0 76

Result of Calibration:-
Function:

Standard
Temperature
(°C)
20.007
25.032
29.997
35.010
40.019

UUC* : Unit Under Calibration

Without Adjustment

Without Adjustment
Temperature Measurement.

uuc*

Reading

(C)
20.5
255
30.0
35.0
39.5

Error
(%RH.)
0.9
1.0
4.0

Error
(°C)
0.493
0.468
0.003
-0.010
-0.519

Cert. No.: 24H757
Page.: 2 of 2

Uncertainty
of Measurement
(x%R.H.)

1.6
1.7
1.8

Uncertainty
of Measurement
(#°C)

0.72
0.72
0.72
0.72
0.72

The reported uncertainty of measurement was base on standard uncertainty multiplied

by coverage factor k = 2.00, providing confidence level approximately 95%.

-00o-

lenansluauAy

MULTI-POINT GAS TEST REPORT

TestDate  :Sep 26,2024
Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer : Thermo Scientific Serial Number : 1201497724

Standard Gas Concentration

Sulphur Dioxide (SO2) 42.89
Nitric Oxide (NO) 46.77
Methane (CH4) =

Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156

Expiration Date : Nov 6,2026

Dilutor Detail
PPM Manufacturer :
PPM Model :

PPM Serial Number :

Thermo Scientific

146i

1180540071

Multi-point gas test data

Reference Value (ppb) Analy?::’bb)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.5 0.50 0.50 0.50
Level 3 40.00% 200.0 200.9 0.90 0.45 0.45
Level 4 60.00% 300.0 300.6 0.60 0.20 0.20
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.23
:Acceptable Limit + 5%
450 Multi-Point Gas Test Chart]
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Reference value (ppb)
—— Analyzer Display ‘
Calculate by Approve by
26 9 2567 26 Se 2024
/ / [ovremonibind]
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MULTI-POINT GAS TEST REPORT

Test Date : Oct 11,2024

MULTI-POINT GAS TEST REPORT

Test Date : Oct 11,2024

Equipment : Gas Analyzer (NO2) Model : 42i

Manufacturer : Thermo Scientific Serial Number : 1201497725

Standard Gas Concentration Dilutor Detail

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

Cylinder No. : EB0159156

Expiration Date : Nov 6,2026

Equipment : Gas Analyzer (NO2) Model : 42i

Manufacturer : Thermo Scientific Serial Number : 1201497726

Standard Gas Concentration Dilutor Detail

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

Cylinder No. : EB0159156

Expiration Date : Nov 6,2026

Multi-point gas test data

Multi-point gas test data

Reference Value (ppb) Analy?::’bb)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.8 0.80 0.79 0.79
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.29

:Acceptable Limit + 5%

150 Multi-Point Gas Test ChartI

400
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250
200 2067
150
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50
0 +=66
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Reference value (ppb)
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<
D

Analyzer Display(ppb)

—— Analyzer Display ‘

Calculate by Approve by

11 / 10/ 2567 1 Oct /2024

Reference Value (ppb) Analy?::)bb)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.8 0.80 0.79 0.79
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.28

:Acceptable Limit + 5%

450 Multi-Point Gas Test Chart |
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Airgas.

an Air Liquide company

Airgas Specialty Gases
Airgas USA LLC

6141 Easton Road
Plumsteadville, PA 18949
Alrgas.com

MULTI-POINT GAS TEST REPORT

Test Date

: Sep 20,2024

CERTIFICATE OF ANALYSIS

Equipment :

Gas Analyzer (NO2)

Model : 42i

Manufacturer :

Thermo Scientific

Serial Number : CM22387039

Standard Gas Concentration Dilutor Detail

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

Cylinder No. : EB0159156

Expiration Date :

Nov 6,2026

Multi-point gas test data

Grade of Product: EPA PROTOCOL STANDARD

Customer: AIR LIQUIDE (THAILAND)

L TD-- R v
Part Number: EOSNIS1E15A0014 Reference Number: 160-402772205-1
Cylinder Number: EB0162121 Cylinder Volume: 144.0 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2016 PSIG
PGVP Number: A12023 Valve Outlet 660
Gas Code: CO,CO2,NO,NOX,SO2 BALN Certification Date: Jul 06, 2023

Expiration Date: Jul 06, 2031

S

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
mole/mole basis unless otherwise noted. The results relate only to the items tested. The report shall not be reproduced except in full without approval of the laboratory. Do

Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS

The SRM, NTRM, PRM, or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis.

Component Requested Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
NOX 100.0 PPM 100.4 PPM G1 +/- 0.8% NIST Traceable 06/27/2023, 07/06/2023
NITRIC OXIDE 100.0 PPM 100.2 PPM G1 +/- 0.9% NIST Traceable 06/27/2023, 07/06/2023
SULFUR DIOXIDE 100.0 PPM 100.0 PPM G1 +/-1.4% NIST Traceable 06/27/2023, 07/06/2023
CARBON MONOXIDE 200.0 PPM 198.2 PPM G1 +/- 0.3% NIST Traceable 06/26/2023
CARBON DIOXIDE 8.000 % 7.982 % G1 +/-1.2% NIST Traceable 06/27/2023
NITROGEN Balance

CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
GMIS 104202308 CC754364 98.36 PPM NITRIC OXIDE/NITROGEN +-0.4% Jan 04, 2031
PRM C2219101 APE1514048 100.19 PPM NITRIC OXIDE/NITROGEN +/- 0.3% Feb 28, 2025
GMIS 2023042525 CC754381 98.52 PPM NITRIC OXIDE/NITROGEN +/-0.4% Apr 25, 2031
PRM 12409 D913660 15.01 PPM NITROGEN DIOXIDE/AIR +/-1.5% Feb 17, 2023
GMIS 153400202002 EBQ130037 9.693 PPM NITROGEN DIOXIDE/NITROGEN +/-1.6% Sep 29, 2025
NTRM 160102-22 KAL003820 97.69 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Nov 01, 2027
co 230601 CC745902 249.47 PPM CARBON MONOXIDE/NITROGEN +/- 0.3% Dec 09, 2028
NTRM 130606-02 CC411730 13.359 % CARBON DIOXIDE/NITROGEN +/- 0.6% May 14, 2025

Reference Value (ppb) Analyz(::’bb)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.8 0.80 0.27 0.27
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.30
:Acceptable Limit + 5%
45 Multi-Point Gas Test Chart |
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—— Analyzer Display ‘
Calculate by Approve by
2
0 / 9 / 20 f Sep f 2024
Page 1 of 1 wnansluAuRy

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet iS50 FTIR AUP2010245 CO2 FTIR Jun 15, 2023
SIEMENS ULTRAMATGE N1-C8-180 NDIR Jun 14, 2023
Nicolet iS50 FTIR AUP2010245 NO FTIR Jun 29, 2023
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Jun 15, 2023
Nicolet iS50 FTIR AUP2010245 SO2 FTIR Jun 08, 2023

k-

e

Approved for\’RSI’ease

Page 1 of 1
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Test Date

MULTI-POINT GAS TEST REPORT

: Sep 6,2024

Equipment :

Gas Analyzer (SOz2)

Model :

Manufacturer : Thermo

SCIENTIFIC

43i

MULTI-POINT GAS TEST REPORT

Test Date  : Sep 4,2024

Serial Number :

1201778111

Equipment : Gas Analyzer (SO2)

Model :

M £.

turer : Thermo SCIENTIFIC

43i

Serial Number :

1201778112

Standard Gas Concentration

Dilutor Detail
PPM Manufacturer :
PPM Model :

PPM Serial Number :

Sulphur Dioxide (SO2) 42.89

Nitric Oxide (NO) 46.77
Methane (CH4) =

Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156
Expiration Date : Nov 06,2026

Thermo SCIENTIFIC

146i

1180540071

Multi-point gas test data

Standard Gas Concentration Dilutor Detail
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
Cylinder No. : EB01159156
Expiration Date : Nov 06,2026
Multi-point gas test data
Reference Value (ppb) Analy?::’bb)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 200.9 0.90 0.45 0.45
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.31
:Acceptable Limit + 5%
150 Multi-Point Gas Test Chart I
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Reference Value (ppb) Analy?::,bb)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 200.9 0.90 0.45 0.45
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.29
:Acceptable Limit + 5%
- Multi-Point Gas Test Chart |
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Test Date  : Sep 4,2024

MULTI-POINT GAS TEST REPORT

Equipment :

Gas Analyzer (SOz2)

Model :

Manufacturer :

Thermo SCIENTIFIC

Serial Number :

43i

MULTI-POINT GAS TEST REPORT

Test Date  : Sep 4,2024

1201778113

Equipment : Gas Analyzer (SO2)

Model :

M £.

turer : Thermo SCIENTIFIC

Serial Number :

43i

1180540065

Standard Gas Concentration

Dilutor Detail
PPM Manufacturer :
PPM Model :

PPM Serial Number :

Sulphur Dioxide (SO2) 42.89

Nitric Oxide (NO) 46.77
Methane (CH4) =

Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156
Expiration Date : Nov 06,2026

Thermo SCIENTIFIC

146i

1180540071

Standard Gas Concentration

Dilutor Detail

PPM Manufacturer :

PPM Model :

PPM Serial Number :

Sulphur Dioxide (SO2) 42.89

Nitric Oxide (NO) 46.77
Methane (CH4) =

Carbon Monoxide (CO) 965.9
Cylinder No. : EB01159156
Expiration Date : Nov 06,2026

Thermo SCIENTIFIC

146i

1180540071

Multi-point gas test data

Multi-point gas test data

Reference Value (ppb) Analy?::,bb)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.3 0.30 0.30 0.30
Level 3 40.00% 200.0 200.9 0.90 0.45 0.45
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.20
:Acceptable Limit + 5%
- Multi-Point Gas Test Chart |

— 400 400:0

-]

2 350

300 360.7

g 250

5 200 760:9

3 150

2 100 e

£ T66-3

50
0 +=66
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—— Analyzer Display ‘
Calculate by Approve by
4 / 9 / 2567 4, Sep / 2024
Page 1 of 1 lenasliAuA

Reference Value (ppb) Analy?::’bb)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 200.4 0.40 0.20 0.20
Level 4 60.00% 300.0 300.8 0.80 0.27 0.27
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.23
:Acceptable Limit + 5%
450 Multi-Point Gas Test Chart I
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- Airgas Specialty Gases
Alr as Airgas USA LLC
a3 6141 Easton Road
an Air Liquide company Plumsteadville, PA 18940
Alrgas.com

THAI METEOROLOGICAL DEPARTMENT
4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer: AIR LIQUIDE (THAILAND)

LTD-- : g
Part Number: E05NIST1E15A0014 Reference Number:  160-402772205-1 Issued by : Calibration & Test Section : Meteorological Instruments Bureau
Cylinder Number: EB0162121 Cylinder Volume: 144.0 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2016 PSIG Date of Issue 13 March, 2024 Certification No, 120/24
PGVP Number: A12023 Valve Outlet: 660
Gas Code: CO,C02,NO,NOX,S0O2 BALN Certification Date: ~ Jul 06, 2023 Page : 1 of 5

Expiration Date: Jul 06, 2031
—_—ss = s ]
Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
B600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical Object
uncertainty as stated below with a confidence leve! of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
mole/mole basis unless otherwise noted. The results refate only to the items tested. The report shall not be reproduced except in full without approval of the laboratory. Do
Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

Wind Speed & Wind Direction Data Logger

ANALYTICAL RESULTS Manufacturer : SCARLET/TECH
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 100.0 PPM 100.4 PPM G1 +-0.9% NIST Traceable 06/27/2023, 07/06/2023
NITRIC OXIDE 100.0 PPM 100.2 PPM G1 +/-0.9% NIST Traceable 06/27/2023, 07/06/2023 Type : WL-21
SULFUR DIOXIDE 100.0 PPM 100.0 PPM G1 +/-1.4% NIST Traceable 06/27/2023, 07/06/2023
CARBON MONOXIDE 200.0 PPM 199.2 PPM G1 +-0.3% NIST Traceable 06/26/2023
CARBON DICXIDE 8.000 % 7.982 % G1 +-1.2% NIST Traceable 06/27/2023 Miq C ) , ,
NITROGEN Balance g Code Wireless Receiver 2205DR0105
CALIBRATION STANDARDS Wind Sensor 2205DT0105
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date Customer . United Analyst and Engineering Consultant Co.,Ltd
GMIS 104202308 CC754364 98.36 PPM NITRIC OXIDE/NITROGEN +-0.4% Jan 04, 2031 T
PRM €2219101 APE1514048 100.19 PPM NITRIC OXIDE/NITROGEN +/- 0.3% Feb 28, 2025 81 Soi Udomsuk 41, Sukhumvit Road,
GMIS 2023042525 CC754381 98.52 PPM NITRIC OXIDE/NITROGEN +/-0.4% Apr 25, 2031
PRM 12409 D913660 15.01 PPM NITROGEN DIOXIDE/AIR +/-1.5% Feb 17,2023 Bangchak, Prakanong, Bangkok 10260.
GMIS 153400202002 EB0130037 9.693 PPM NITROGEN DIOXIDE/NITROGEN +-1.6% Sep 29, 2025
NTRM 160102-22 KAL003820 97.69 PPM SULFUR DIOXIDE/NITROGEN +/-0.8% Nov 01, 2027 Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1011.4 hPa
co 230601 CC745902 249.47 PPM CARBON MONOXIDE/NITROGEN +/-0.3% Dec 09, 2028
NTRM 130606-02 CC411730 13.359 % CARBON DIOXIDE/NITROGEN +/-0.6% May 14, 2025
The SRM, NTRM, PRM, or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis.
NATIONAL STANDARD WIND TUNNEL : Wind Aloft Plotting Board
ANALYTICAL EQUIPMENT _
Instrument/Make/Model Analytical Principle - Last Multipoint Calibration : Micromanometer Theodor Friedrichs FC014 Serial No. 9310119 : HOOK GAGE NO 1425
Nicolet iS50 FTIR AUP2010245 CO2 FTIR Jun 15, 2023 )
AV e NBilE Jun 14, 2023 N.L.8.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
Nicolet iS50 FTIR AUP2010245 NO FTIR Jun 29, 2023 ; .
ISl R ST s s e A i 1o 2nos Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Nicolet iS50 FTIR AUP2010245 SO2 FTIR Jun 08, 2023 Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94
: testo, testo 645 Serial No. 02848057 . Thermoschneider No.918802
STANDARD BAROMETER : Digital Barometer Vaisala Type,PTBQQG-NQ V1220015
\ \X /(D‘Q'rt?l Barometer Va|sala,Typ").EbBﬂﬁe~Nci 0007
M RA—~ “3
\Y Calibrated by : H ‘] Sign : /(Autmms;d SlgmnprSD S
Approved for Release Page 1 of 1 © N e { £
Mr. Watcharapol Subwat isood Ptomsut { o1 3 s ¥

Mechanical Engineer
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The Result of Calibration

Certification No. 120/24

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

13 March, 2024 Page : 2 of 5
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 3 & L 1.0 0.00
3.02 i & 5 3.0 0.02
5.00 2 2 4 &0 0.00
7.04 4 = 3 6.9 0.14
9.02 5 = % 8.9 0.12
11.02 & = = 11.0 0.02
13.01 5 & = 13.0 0.01
15.01 - - = 15.0 0.01
17.02 » » = 17.0 0.02
20.02 % = = 20.0 0.02
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0
90
180
270

Calibrated by : }\%‘\Of%ro&

Mr. Watcharapol Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 120/24

13 March, 2024 Page = 3 of' §
Standard Barometer Tested Barometer Correction
Pressure Pressure mbar
1009.59 1009 0.59
1009.45 1009 0.45
1010.10 1010 0.10
1010.94 1011 -0.06
1011.46 1012 -0.54
1011.84 1012 -0.16
1012.06 1012 0.06
1013.04 1013 0.04
1013.18 1013 0.18
1012.89 1013 -0.11
1013.20 1013 0.20
1013.44 1014 -0.56
1013.81 1014 -0.19
1014.19 1014 0.18
1016.96 1016 -0.04
1016.23 1016 0.23
1015.64 1015 0.64
1015.23 1015 0.23
1012.87 1013 -0.13
1013.63 1014 -0.37
Average

Calibrated by : l ]ﬁ“ m‘r“)\
Mr. Watcharapol Subwat

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 120/24

13 March, 2024 Page : 4 of 5
Standard Barometer Tested Barometer Correction
Pressure Pressure mmHg
757.25 757 0.25
757.15 757 0.15
757.64 758 -0.36
768.27 758 027
758.66 758 0.66
758.94 759 -0.06
759.11 759 0.1
759.84 760 0.16
759.95 760 -0.05
759.73 760 -0.27
759.96 760 -0.04
760.14 760 0.14
760.42 760 042
760.70 761 -0.30
762.03 762 0.038
762.24 762 0.24
761.79 762 -0.21
761.48 762 .62
759.71 760 <029
760.28 760 0.28
Average

Calibrated by : N@W

Mr. Watcharapol Subwat

Mechanical Engineer

ienanslumuny

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 120/24

13 March, 2024 Page : 5 of §
Standard Temperature Sensor Reading
Temp. Reading Correction
‘c ‘e ic
451 45 0.1
30.2 30 0.2
154 15 0.4

Calibrated by : N '! K

Mr, Watcharapol Subwat

Mechanical Engineer
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Certificate of Calibration

Customer
Name ¢ UNITED ANALYST AND ENGINEERING CONSULTANT CO..LTD. Certificate No : 24-SLM-231
Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No : Req-2024-1450

10260
Unit Under Calibration Details
Measurement item :

: Sound Level Meter Microphone Class : 2

Manufacturer : Larson Davis Microphone Model : 375B02
Model 1 LxT2 Microphone S/N: 11792
Serial Number : 0005293 Preamplifier Model : PRMLxT2B
1D : UAE.EFM.108/2562 Preamplifier S/N : 056073
Resolution ¢ 0.1 dB Instrument Status : Used

Calibration Environment and Details
Temperature < e
Humidity 1 50 %RH £20 %RH
Barometric Pressure 1013 hPa = 10 hPa
Received Date o 1 July 2024
Calibrated Date ;10 July 2024
Calibration Procedure : In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests

Location of Calibration : Lab Acoustic

Reference Standard

Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 20 August 2024 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 26 July 2024 TSI
Audio Generator Svantek Svan401 131 8 October 2024 WK Electric

Note

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

Calibrated By : me. Approved By : M :ff;

Mr. Pacit Mathavorn

Mr. Noppadon Luangart
Service Calibration Engineer Calibration Engineer Supervisor

Issue Date : 10 July 2024
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Certificate No  :  24-SLM-231
Request No 3 Req-2024-1450
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust After Adjust Acceptance
UNCERTAINTY
FAST/A/37-139 Level vuc ERR uuc ERR Limit Result
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 114 dB 113.76 114.3 0.54 113.8 +0.04 0.20 0.30 Pass
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK. Model SV 35A, SN. 58079
2. Self-generated noise, Microphone installed

UUC Setting
FAST/37-139

Measured UNCERTAINTY

UUC Weighting (dB) (£dB)

A 298 0.10

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

Measured UNCERTAINTY
FAST/37-139

UUC Weighting (dB) (£dB)
A 294 0.10
e 288 0.10
Z 329 0.10

4. Acoustic signal test of frequency weightings (Without Windscreen)

Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit Result
FAST/37-139 A C Z
o (+dB) (+dB)
STD Setting (dB) (dB) (dB)

125 Hz 0.0 0.1 0.1 0.60 1.5 Pass
1000 Hz 0.0 0.0 0.0 0.60 1.0 Pass
4000 Hz 0.7 0.7 0.7 0.60 3.0 Pass
8000 Hz 1.4 1.4 1.5 0.70 50 Pass!

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval ofbﬂiﬂﬂﬂﬁh‘ﬂ)‘luﬂu

FM-708-SLM-01 Rev.04 Issue date 5/6/24



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

INNOWVATIVIE

7139 MOO 13, SOl SUNTINAKORN |1 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAN ukn BuTundvl buansuiue $H1da

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

—
S

tion Board

¥ ACEREDITED
NS

g SOLEC 17025 e

CALIBRATION LABORATORY
AC-2961

Page :3/7

Certificate No

Request No

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

24-S1.M-231

Req-2024-1450

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST /37-139 Weighting Respone curve Limit Result
STD Setting A (dB) C(dB) Z (dB) (+dB) (+dB)
63 Hz -0.2 -0.1 -0.1 2.0 Pass
125z -0.1 0.0 01 1.5 Pass
250 Hz 0.1 0.0 -0.1 1 Pass
500 Hz 0.1 0.0 0.1 15 Pass
1000 Hz 0.0 0.0 =01 0.20 1.0 Pass
2000 Hz 0.0 0.0 0.0 2.0 Pass
4000 Hz 0.0 0.0 0.0 3.0 Pass
8000 Hz #0ul -0.1 0.0 5.0 Pass
16000 Hz 0.1 0.1 0.1 5. -INF. Pass
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /37-139 REF uvuc ERR Limit Result
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 114.0 0.0 0.20 Pass
(@ 114.00 114.0 0.0 0.20 0.20 Pass
& 114.00 114.0 0.0 0.20 Pass
UUC Setting STD Measured Acceptance
ERTAINTY
31-1391A REF uvuc ERR Limit Result
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114.00 114.0 0.0 0.10 Passl
Slow 114.00 114.0 0.0 0.20 0.10 Passl
Leq 114.00 114.0 0.0 0.10 Pass|

1
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Certificate No 24-SLM-231

7. Long Term Stability

Request No

Req-2024-1450

UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit Result

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

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

139.00 139 139.0 0.0 L1 Pass
134.00 134 134.0 0.0 1.1 Pass
129.00 129 129.0 0.0 1.1 Pass
124.00 124 124.0 0.0 11 Pass
119.00 19 119.0 0.0 Ll Pass
114.00 114 114.0 0.0 1.1 Pass
109.00 109 109.0 0.0 1.1 Pass
104.00 104 104.0 0.0 11 Pass
99.00 99 98.9 0.1 )i | Pass
94.00 94 939 -0.1 1.1 Pass
89.00 89 88.9 -0.1 0.30 1.1 Pass
84.00 84 839 0.1 L1 Pass
79.00 79 789 -0.1 1.1 Pass
74.00 74 739 -0.1 11 Pass
69.00 69 689 -0.1 1.1 Pass
64.00 64 63.9 -0.1 1.1 Pass
59.00 59 58.9 0.1 11 Pass
54.00 54 53.9 0.1 1.1 Pass
49.00 49 49.0 0.0 1.1 Pass
44.00 44 4.1 0.1 L1 Pass
39.00 39 395 0.5 1.1 Pass
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Certificate No : 24-SLM-231
Request No : Req-2024-1450
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF vuc ERR Limit Result
UUC Range (dB) (dB) (dB) (+dB) (+dB)
4480 44.9 0.1 L Pass
37-139 0.30
114 114.0 0.0 1l Pass
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/37-139 Toneburst Ref uuc ERR Limit Result
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 135.0 135.0 0.0 10 P
Fast 2 118.0 117.9 -0.1 +1.0,2.5 Pass
0.25 109.0 108.6 -0.4 +1.5,<5.0: Pass
200 128.6 128.5 ~0.1 1.0 Pass
Slow 0.20
2 109.0 108.9 -0.1 +1.0, -5.0 Pass
200 129.0 129.0 0.0 1.0 Pass
SEL 2 109.0 109.1 +0.1 +1.0, 2.5 Pass
0.25 100.0 99.8 (.2 1.5, ~5L) Pass
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST/C /95-142 REF uuc ERR Limit Result
STD Setting (dB) (dB) (dB) (£ dB) (+dB)
Complete cycle 137.4 136.7 -0.70 3.0 Pass
Positive half cycle 136.4 136.2 -0.20 0.20 20 Pass
Negative half cycle 136.4 136.2 -0.20 2.0 Pass

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval ur'lmﬂac" hﬂ’lﬂqu

FM-708-SLM-01 Rev.04 Issue date 5/6/24

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7139 MOO 13, SOl SUNTINAKORN 11 TAMBON BANG KAEQ.

\\\\u\'\" H/r,/(l/
8 -/ 2
SN

\/

\

'y

i

ENNOWVATIVIE

ANS! National Accreditation Board

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAN udin BuTuniivl Buanguiug $1fia ?{/xg ACCREDITED
(66)0-2116-5860-1 FAX: (66)0-2116-7 140 ’/(’/'r/ﬁ.\,\\‘\‘\\ caL @mm
h -%I]’agcz 6/7.
CertificateNo  : 24-SL.M-231
RequestNo  :  Req-2024-1450
12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit Result
STD Setting (dB) (+dB) (+£dB)
Positive one-half cycle 143.7
Negative one-half cycle 143.8
Deviated -0.1 0.20 L5 Pass
13. High Level Stability
UUC Sctting Measured Acceptance
UNCERTAINTY
FAST/A/31-139 vuc Limit Result
STD Setting (dB) (+dB) (+dB)
Initial 138.0
Final 138.0
Deviated 0.0 0.10 0.30 Pass
Note :
Maximum-permitted
Function
Uncertainty of measurement
1. Indication at the calibration check frequency Not applicable
2. Self-generated noise, Microphone installed Not applicable
3. Self-generated noise, Microphone replaced by the electrical input signal device Not applicable
4. Acoustic signal test of frequency weightings at 10 Hz to 4 kHz 0.60 dB
4. Acoustic signal test of frequency weightings at >4 kHz to 10 kHz 0.70 dB
5. Electrical signal test of frequency weightings, Weighting network respone with relative to | kHz 0.20dB
6. Frequency and time weightings at 1kHz 0.20dB
7. Long Term Stability 0.10dB
8. Level linearity on the reference level range 0.30dB
9. Level linearity including the level range control 0.30 dB
10. Tone burst response 0.30 dB
11. Peak C Sound level 0.35dB
12. Overload indication 0.25dB
13. High Level Stability 0.10dB

- Acceptance limit and Maximum-permitted Uncertainty was IEC 61672-1:2013

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval ul'wﬂa

lapaun

FM-708-SLM-01 Rev.04 Issuc date 5/6/24



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT (O.. LTD. HEAD OFFICE

7 139 MOO 13, SOL SUNTINAKORN 11 TAMBON BANG KAEO INNOVATIVE
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAN w3 duTunfivl Buanguue e

Ty NS I ——

(6620-2116-5860-1 FAX: (66)0-2116-7140 gunmi CALIBRATION LABORATORY

AC-2961
Page:7/7.
Certificate No : 24-SLM-231
Request No : Regq-2024-1450

Decision Rule for Statements of Conformity

The standard decision rule employed for the statements of conformity 1o each calibration result will be applied using ILAC-G8:09/2019: Guidelines on the

Reporting of Compli with Speci ion as foll ¢ Fig. and

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

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

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

I Upper limit
Measured value Fail'
P, 1
95% expanded uncertainty { e
Lt .
""""""""""""" B Nominal
Lower limit
End of Certificate
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Certificate of Calibration

Customer
Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO.,.LTD. Certificate No : 24-SLM-230
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No : Req-2024-1449

10260
Unit Under Calibration Details
Measurement item :

: Sound Level Meter Microphone Class : 2

Manufacturer : Larson Davis Microphone Model : 375A04
Model i LxT2 Microphone S/N: 11792
Serial Number : 0006699 Preamplifier Model : PRMLxXT2C
D : UAE.EFM.139/2565 Preamplifier S/N : 071569
Resolution ¢ 0.1 dB Instrument Status : Used

Calibration Environment and Details
Temperature : 23°C=k0°C
Humidity 1 50 %RH £20 %RH
Barometric Pressure 1013 hPa == 10 hPa
Received Date : 1 July 2024
Calibrated Date 1 10 July 2024
Calibration Procedure : In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests

Location of Calibration : Lab Acoustic

Reference Standard

Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 20 August 2024 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 26 July 2024 TSI
Audio Generator Svantek Svan401 131 8 October 2024 WK Electric

Note

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

Calibrated By : e, Speuyed By MIN

Mr. Noppadon Luangart

Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor

Issue Date : 10 July 2024

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of mﬂa:llsiuﬂ)’luqu
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Certificate No : 24-SLM-230
RequestNo  :  Req-2024-1449
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust After Adjust Acceptance
UNCERTAINTY
FAST/A/37-139 Level uuc ERR uuc ERR Limit Result
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 114 dB 113.76 112.5 -0.86 113.8 +0.04 0.20 0.30 Pass
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN. 58079

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

Measured UNCERTAINTY

UUC Weighting (dB) (+dB)

A £ s 0,10

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

Measured UNCERTAINTY
FAST/37-139

UUC Weighting (dB) (£dB)
A 31.0 0.10
& 30.5 0.10
Z 349 0.10

4. Acoustic signal test of frequency weightings (Without Windscreen)

Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Res ve Limit
cighting Respone curve imi Result
FAST /37-139 A C Z
- (+dB) (+dB)
STD Setting (dB) (dB) (dB)

125 Hz 0.0 0.1 0.1 0.60 15 Pass
1000 Hz 0.0 0.0 0.0 0.60 1.0 Pass
4000 Hz 0.2 02 02 0.60 3.0 Pass
8000 Hz -0.1 0.0 0.0 0.70 50 Pass

1
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Certificate No : 24-SLM-230 Certificate No : 24-SLM-230
Request No  :  Req-2024-1449 RequestNo  :  Req-2024-1449
7. Long Term Stability
5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz UUC Setting NMeastiad Accenfante
“ " - " UNCERTAINTY
UUC Setting Deviation from various Frequency Acceptance - . g0 o
UNCERTAINTY FAST/A/37-139 uuc Limit Result
CAQT /37 reiohti " 2 Limit Result
FAST /37-139 Weighting Respone curve mi STD Setting (dB) (+dB) (+dB)
STD Setti A (dB C(dB Z(dB +dB (+dB) X
bl tat} (s (b { ) Initial 114.0
63 Hz -0.1 0.0 0.0 2.0 Pass
Final 114.0
125 Hz -0.1 0.0 0.0 5 55
I i Deviated 0.0 0.10 030 Pass
250 Hz 0.1 0.0 0.0 15 pas
8. Level linearity on the reference level range
500 Hz 0.0 0.0 0.0 1.5 Pass i &
UUC Setting Anticipated Deviation Acceptance
1000 Hz 0.0 0.0 0.0 0.20 1.0 P UNCERTAINTY
£ FAST /A /37-139 REF uuc ERR Limit Result
2000 Hz 0.0 0.1 0.0 2.0 Pass STD dB (dB) (dB) (dB) (+dB) (+dB)
4000 Hz 0.0 0.0 0.0 30 Pass 139.00 139 139.0 0.0 11 Pass
8000 Hz 0.0 00 00 “1 — 134.00 134 134.0 0.0 11 Pass
129.00 129 129.0 0.0 11 Pass
16000 Hz 0.1 -0.1 L +5, -INF. Pass
124.00 124 124.0 0.0 11 Pass
6. Frequency and time weightings at 1kHz el i Sk ) H e
UUC Setting STD Measured Acceptance L0 L U 0. L1 bass
UNCERTAINTY
. 09.00 ) 9.0 0.0 11 P2
FAST /37-139 REF uuc ERR Limit Result E 109 10 0 Pass
104.00 104 104.0 0.0 11 Pass
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
99.00 99 99.0 0.0 1.1 Pass
A 114.00 114.0 0.0 0.20 Pass
94.00 94 94.0 0.0 1.1 Pass
.00 i .0 0.20 ;i ass
(& 114.00 114.0 0.0 0.20 Pass 89,00 89 30.0 00 1 pass
z 114.00 1140 00 020 Pass 34,00 " 940 0.0 030 I Pass
79.00 79 79.0 0.0 1 Pass
UUC Setting STD Measured Acceptance _
UNCERTAINTY 74.00 74 74.0 0.0 Ly Pass
37-139/A REF vuc ERR Limit Result 9,00 S 9.0 0.0 11 Pass
UUC Time Respone (dB) (dB) (dB) (£dB) (£dB) 64.00 64 64.0 0.0 1.1 Pass
Fast 114.00 114.0 0.0 0.10 Passl 59.00 59 59.0 0.0 11 Pass
Slow 114.00 114.0 0.0 0.20 0.10 pass| 54.00 54 54.0 0.0 1.1 Pass
Leq 114,00 114.0 0.0 0.10 Pass| e o il & L Ress
44.00 44 442 0.2 11 Pass
43.00 43 432 0.2 11 Pass
42.00 42 423 0.3 L1 Pass
41.00 41 414 04 1.1 Pass

1 1
The resulis related only to the item calibrated. The certificate shall not be reproduced exeept in full. without written approval of 1y @)Y ‘Luﬂququ The resulis related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval mWﬂﬁﬂﬁhﬂQ&]ﬂu

FM-708-SLM-01 Rev.04 Issuc date 5/6/24 FM-708-SLM-01 Rev.04 [ssuc date 5/6/24



INNOVATIVE INSTRUMENT CALIBRATION LAB

\\“\n‘-l/,(/l’

INNOVATIVE INSTRUMENT CO.. LTD, HEAD OFFICE SN
) : E . F & =
N =
7 139 MOO 13, SOl SUNTINAKORN 11 TAMBON BANG KAEQ ety et S ibgm Pt
= Ek X Na itation Board
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAN v BuTuniivl Buanguius e ;{///_\/—Qg ACCREDITED
T e “p N METEAGE
2 (66)0-2116-3860-1 FAX: (66)0-2116-7140 M CALIBRATION LABORATORY
AC-2961
Page:5/7.
Certificate No 24-S1LM-230
Request No Req-2024-1449
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/ A REF uuc ERR Limit Result
UUC Range (dB) (dB) (dB) (+dB) (+dB)
46.20 46.3 0.1 1.1 Pass
37-139 0.30
114 114.0 0.0 1l Pass
10. Tone burst response
UUC Setting STD Anticipated Measured Aceeptance
UNCERTAINTY
A /37-139 Toneburst Ref uucC ERR Limit Result
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 135.0 134.9 0.1 1.0 Pass
Fast 2 118.0 L19 -0.1 +1.0.-2.5) Pass
0.25 109.0 108.6 -0.4 k1.5, =510 Pass
200 128.6 128.4 0.2 1.0 Pass
Slow 0.20
2 109.0 108.8 =0.2 -+1.0,<9.0 Pass
200 129.0 129.0 0.0 1.0 Pass
SEL 2 109.0 109.1 +0.1 +1.0,~2.5 Pass
0.25 100.0 99.8 0.2 +1.9,25.0 Pass
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST/C/95-142 REF vuc ERR Limit Result
STD Setting (dB) (dB) (dB) (+dB) (+dB)
Complete cycle 137.4 136.7 -0.70 3.0 Pass
Positive half cycle 136.4 136.2 -0.20 0.20 2.0 Pass
Negative half cycle 136.4 136.2 -0.20 2.0 Pass

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of lmﬂaqﬁwﬂquﬂu
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Certificate No

Request No Req-2024-1449
12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit Result
STD Setting (dB) (+dB) (+dB)
Positive one-half cycle 145.0
Negative one-half cycle 144.9
Deviated 0.1
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 vuc Limit Result
STD Setting (dB) (+dB) (£dB)
Initial 138.0
Final 138.0
Deviated 0.0 0.10 0.30 Pass
Note :
Maximum-permitted
Function
Uncertainty of measurement
1. Indication at the calibration check frequency Not applicable
2. Self-generated noise, Microphone installed Not applicable
3. Self-generated noise, Microphone replaced by the electrical input signal device Not applicable
4. Acoustic signal test of frequency weightings at 10 Hz to 4 kHz 0.60 dB
4. Acoustic signal test of frequency weightings at >4 kHz to 10 kHz 0.70 dB
5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz 0.20dB
6. Frequency and time weightings at 1kHz 0.20 dB
7. Long Term Stability 0.10dB
8. Level linearity on the reference level range 0.30dB
9. Level linearity including the level range control 0.30 dB
10. Tone burst response 0.30 dB
11. Peak C Sound level 0.35dB
12. Overload indication 0.25dB
13. High Level Stability 0.10dB

- Acceptance limit and Maximum-permitted Uncertainty was IEC 61672-1:2013
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Certificate No 1 24-8LM-230

Request No : Req-2024-1449

Decision Rule for Statements of Conformity

The standard decision rule employed for the of ity to cach calibration result will be applied using ILAC-G8:09/2019: Guidelines on the
Reporting of Compliance with Speci as following Fig. and
Pass = The S result plus the expanded uncertainty with a 95" coverage probability were within the limit,

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

Fail = The measurement result was out of the limit, However, a portion of the expanded cof ntat 95% is within the limit,

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

r

J. = Upper limit
Measured value Fail'
: Pass'
95% expanded uncertainty {
""""""""""""" Sk el e Nominal
Lower limit
End of Certificate
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TECHNOLOGY PROMOTION ASSOCGIATION (THAILAND-JAPAN)
GORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD S0 18, SUANLUANG, SUANLUANG BANGKOK 10250

NSC-TIS+-TIS17025
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
Cert.No.: 24CH723
Page.: 20of 3
Condition of this calibration result
1. Reference Standard Instrument
r » a Cert.No.: 24CH723
Certlflcate Of Callbratlon Page.: 10f3 Instrument Serial No. ID No. Cert. No. Due Date

1) Document Process Calibrator 54030049 130RC116 23E2802 27 Aug 2024

2) Ref. Standard Thermometer 4982054  110RC044 231908 26 July 2024
Equipment pH Meter
Manufacturer : Horiba - This Certification is traceable to S| Throught Technology Promotion Association (Thailand - Japan)
Model : LAQUA-PH210 2. Certified Reference Materials : The measurement results are traceable to St through CPA chem Lid.,
Serial No. : HA9M0048 ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
ID No. : UAE.EFM.003/2563(EFM.pH.03/63) Buffer Solution Manufacturer Lot No. Ex .date
Condition As-Received: Used Item pH 4.008 CPA chem 970851 25 Apr 2026
Received Date : 18 June 2024 pH 6.986 CPA chem 970852 25 Apr 2025
Calibration Date : 19 June 2024 pH 9.997 CPA chem 970853 25 Apr 2025
Reference 2406-0570WSC-1 3. This certificate is valid only to the item calibrated on date and place of calibration.
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature :

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

(25 + 25) °C
+

Calibration Results
Function : mV Measurement

Performing standard curve by Document Process Calibrator at pH (4,7)(7,10)

Relative Humidity : (50 + 15) %
: ; . . Nominal Standard Uncertainty of Coverage
Calibration Procedure : In - house method : Actual Reading ty 9
- CP-CH5 by direct measurement with DC voltage Unit Under Value Voltage Measurement factor
standard and direct measurement with Calibration Input
certified reference material (CRM) pH mv mv pH (mV) k
- CP-CH8 by comparison with temperature standard
pH Meter 4.00 177.48 177.6 4.01 0.058 2.00
. S/N.: HASM0048 7.00 0.00 0.2 7.00 0.058 2.00
Calibrated by : Warakorn Lerngagtrakul
7.00 0.00 0.2 7.00 0.058 2.00
gﬂ%‘f’ 10.00 177.48 177.3 10.01 0.058 2.00
Approved by :

() Unnopphol Harachai

( ) Ponpan Paipim
(v/) Saithip Meangmai

Issue Date :

Approved Signatory

20 June 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Catibration and Testing Services.



Cert.No.:

Page.:
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
Calibration Buffer Solution Reading Reading pH Measurement
(mv) ()
pH Electrode 4.008 4.01 176.1 0.0079
S/N.: Q9AD0211 6.986 7.00 0.7 0.0093
6.986 7.01 0.7 0.0093
9.997 10.01 -172.2 0.0092
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : 9652-10D
- Serial No. : Q9ADO0211
Dimension of probe
- Length : 103 mm.
- Diameter : 16 mm.
- Immersion Depth : 80 mm.
Calibration Standard uuc* Error Uncertainty of -
Point Temperature Reading measurement
(°c) (°c) (°C) (°c) (£°C)
25.0 25.002 25.0 -0.002 0.13
30.0 30.001 30.0 -0.001 0.13
350 35.004 35.0 -0.004 0.13

Remark - UUC* = Unit Under Calibration

24CH723
30of 3

Coverage
factor
k
2.00
2.00
2.00
2.00

Coverage
factor
k

2.00
2.00
2.00

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

factor k, providing a level of confidence of approximately 95 %.
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References Certificate Number. : 234TM588
Equipment : BOD Incubator

Model : UR-1320

Serial No.: -

ID No. : UAE.WAQ.006/2553
Manufacturer : ARCO

Calibration Point : 20.0 °C

Unit Under Calibration Setting : 20.0 °C

o o/ [

sunwiASesile udnwaiildsuntsaeuiiisy uazdydinunl @ wansgavhaldau

@

° v v o A
mwuﬂqﬂmu‘lmmmwmw S < SRR OO

mngwn Wil [

'
\\uae.netapp\Lab-BKAUNSTRUMENT (1-21\6. \Certificate\tieinildemnuedasifovihevinildemuedosiie 2567vimunqavinildau.doc I.'é] ﬂﬂ"ﬁhlﬂ')Uﬂ!J



naslumuny wnaslumuny



. wnenslumugy
naslumuny



enmslumuny
en@slinluqgy



nashinuay nashinuay



nashinuay wenenslaeauny



wnesluaugy

Agilent
CrossLab

From insight 1o Outeome

Agilent 55 240 280 Series Atomic Absorption
Spectroscopy Systems

Preventive Maintenance Checklist

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

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

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

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

Introduction

Customer Information

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

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

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

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

Revision: 10.00, Issued: November 2021

© Agilent Technologies, Inc. 2021 '"’
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C Agilent L b
rossia Instrument Preventive Maintenance Checklist

From nsight to Outoome

Important Customer Web Links

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

e To access Agilent University, visit http://www.agilent.com/crosslab/university/ to learn about
training options, which include online, classroom and onsite delivery.
A training specialist can work directly with you to help determine your best options.

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

@ Need technical support, FAQs, supplies? — visit our Support Home page at
http://www.agilent.com/search/support

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

Service Engineer’s Responsibilities

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

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

e Only select those pages that relate to the system or madule being serviced.
e Complete empty fields with the relevant information.
e Complete the relevant checkboxes in the checklist using either a “X" or tick mark “v™.

e Check “Section not applicable” check boxes to indicate services/tasks not delivered, as
appropriate.

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

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

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

e Askihe custormer to sign the Service Completion section including the customer’s and your
signature.

This information is subject to change without notice.

Revision: 10.00, Issued: November 2021
& Agilent Technologies, Ine. 2021 ‘w‘
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Agilent
CrossLab

From Insight to Quicoms

Instrument Preventive Maintenance Checklist

FURNACE SYSTEM section

%ecﬁon not applicable

Electronic components

d Review and confirm instrument configuration data in SVD

O Confirm power supply voltages using the SVD Power Supply diagnostic.

Mechanical components

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

0 Monochromator drive
0 Slit drive
O Lamp selector

Optics components

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

Use SVD and perform Slit Calibration.

Use SVD and perform Grating Squareness Diagnostic.

Use SVD and perform Zero Order Offset/Mono Correction.

Use SVD and perform Wavelength Repeatability.

(N S A W I W

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

Gas handling, water system and workhead component checks

O Inspect the GTA workhead gas hoses and connections for leaks.
[ Pressure test for gas leaks

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

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

[ Check all graphite components and replace if necessary.

Revision: 10.00, Issued: November 2021

© Agilent Technologies, Inc. 2021 "o‘;B«“ -
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Agilent
CrossLab

From Insight te Quicome

Instrument Preventive Maintenance Checklist

Q Tube
Q Electrodes
Q Shroud

O Check and clean the end windows on the workhead.

O Check safety interlock operation.

Analvtical performance for Furnace systems

O Optimize the instrument ready to perform Cu sensitivity test.

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

PSD autosampler accessory for Furnace systems

Q/“Sect/on NOT Applicable
L Check condition of the PSD capillary ~ replace if necessary

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

O Change PSD rinse bottle o-ring.
[ Check and clean the rinse vessel.

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

U Ensure that the waste vessel is suitable for use with the furnace system.

@ample introduction pump system (SIPS) accessory

E@:Uow NOT Applicable

U Re-torque screws securing the hubs, presser arms and pump rotors

1 Adjust each roller so that it rotates freely.

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

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

1 Remove the pump module rear cover and check for the incursion of liquids and any signs of
corrosion.

1 Re-torque the nuts that fasten the motor mounting plates to the chassis.
1 Check clips securing the diluents holder and replace if necessary.

[ Disconnect, clean T-piece, and reassemble the tubing using the following steps.

Revision: 10.00, Issued: Nevember 2021
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CAgilent L b

rossLa Instrument Preventive Maintenance Checklist
From Insight 1o Dutcome

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

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

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

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

O Reassemble.

Sample preparation system (SPS 4) accessory

@ Section NOT Applicable

C Agilent L b
rOSS a Instrument Preventive Maintenance Checklist

From Insight to Qutcome

Vapor generation accessory VGA (hydride generator)

@/Section NOT Applicable
Inspect VGA gas supply hose.
Inspect/replace VGA pump tubing.

O0o

Check low gas pressure interlock setting— adjust if required.
Check precision orifice gas flow setting — adjust if required.

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

000

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

The Agilent SPS 4 autosampler is designed to need minimal maintenance. cleaning agents.

The following maintenance requirements are suggested to maintain the performance of the

autosampler. trAA lamp accessory (external

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

Ul Cleaning the autosampler cover panels with domestic window cleaner.

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

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

NOTE: The autosampler requires no extra lubrication throughout its lifetime.
For further details refer to the SPS 4 service manual G8410-90050.

$ample preparation system (SPS 3) accessory
Bémion NOT Applicable

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

[ Check belt tensions - adjust if required

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

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

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

Revision: 10.00, Issued: November 2021
oot
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@/Sect/’on NOT Applicable
[ Check the condition of the power cable.

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

Restore System
{Ifyou have altered the customer's instrumentation during the course of PM, restore to the

original status to allow the customer to conduct their normal activities (e.g., reload the
customer’s method.)

Guidance

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

Revisicn: 10.00, Issued: November 2021

© Agilent Technologies, Inc. 2021
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SVD Results Report

ReporgiD ~ Diagnostic’S
Customer:
Address:

Configuration:

Service Engineer: Worawit T.

Contact Details:

Instrument Configuration

Serial Number: MY13160001 Turret Type: Automatic
Instrument Model: Varian AA140/240/280  Number Of Lamps: 4
Flame Instrument: True Mono Type: Automatic
Furnace Instrument: True Gasbox Type: 'Y’ Gas Box
Zeeman Present: False Auto Burner Adjuster: False
Internal Zeeman: False Mains Frequency: 50
Internal UltrAA: False Firmware Version: 2.11
Optics Type: Double Beam Photomultiplier Type: Normal(800nm)
D2 BG Correction Fitted: True PWB Version: 45
Boot Block Version: 1.09
EEPROM Data:
Instrument Run Hours: 62609.832 D2 Run Hours: 49136.000
Zero Wavelength Offset: 30.148 D2 Serial Number: not set !
D2 Install Date: 1/1/1970
Mono Correction: 0.765 D2 Original Intensity: 1.000
Flame Hours: 29802.416 D2 Last Intensity: 475.000

Frequency:
Averaging Period: 30.0
Datapoint Count: 20
Upper Limit: Highest Measured Frequency:
50.00
51.00 Average Frequency:
50.00
Lower Limit: Lowest Measured Frequency:
49.00 50.00
Result: BaEEoE
Report Generated At:  1/24/2024 10:11:18 AM 1 SVD Results Report |

wnanslumuny



Power Supply:

Averaging Period: 30.0 Beam Balance:
Datapoint Count: 20 Lamp Type: Copper Peak Selected: 324.80
Lamp Socket Used: 3 Lamp Alignment:
Lower Limit (V) Actual (V) Upper Limit (V) Resulit:
12.00V Rail 10.80 12.19 13.20 X' Lamp Screw "Y' Lamp Screw
Sample Peak: [F570:820 & Sample Peak: [ 095
-12.00V Rail -13.20 -11.90 -10.80 . @zg:m
5.00V Rail 4,50 5.05 5.50 Passed 7 ‘\%
310.00V Rail 279.00 320.00 341.00 A 5% s
80% Sarmble oo | 80% San é
Peak Mdrk: | | o Pea%:k: ]
Fa
A = i
o Upperzrr Limit: \”\ -“"Yj

08

Ref Pt 2:
s

Lower Limit:
[

X Lamp Screw Result: Y Lamp Screw Result:

Grating Squareness:

Lamp Element(s): Copper
Lamp Turret Position: 3
Lamp Current(mA): 4.00
Slit Width(nm): 0.5
1st Order Wavelength(nm): 324.80
Lamp Alignment:

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

Zero Order -0.10 0.00 0.10 Passed

First Order 324.45 324.75 325.15 Passed
Second Order 649.23 649.52 649.97 Passed

e

BV

L Fb,
Report Generated At:  1/24/2024 10:11:18 AM 2 SVD Results Report BV

LT

Report Generated At:  1/24/2024 10:11:18 AM 3 SVD' Results Report

enasluniugu naslumugu



Wavelength Repeatability: B Mechanical

Lamp Used: Copper Lamp Current(mA): 4 Wavelength Drive:
Peak Used(nm): 324.750 Slit Width(nm): 0.2 Passed
Connected to Socket: 3 Slit Height: Normal
. Slit Drive:
Lamp Alignment:
Lower Limit(nm) 324.768 324.888 Upper Limit(nm)
(Approach from Zero Order) (Approach from end) Turret Drive:
Sample 1: 324.828 Sample 2: 324.828 Passed
Sample 3: 324.828 Sample 4: 324.823
Sample 5: 324.823 Sample 6: 324.823 Auto Burner Adjuster Drive: m
Sample 7: 324.823 Sample 8: 324.823
Sample 9: 324.823 Sample 10: 324.823 Miscellaneous
Mean: 324.825 Standard Deviation: 0.002 Signal Processing Linearity:
Result: =110 | | Calculate Mode: New Calc Mode
Lower Limit Actual Upper Limit Resulit:
S0 114 261 297 Passed
st 156 165 191
S2 271 296 332 Passed
s3 474 507 579
sS4 825 918 1008 - Passed
S5 1435 1528 1754 Passed
S6 2498 2769 3053 Passed
S7 4347 4752 5313 Passed
Interlocks:
Burner Fitted: Flame Detect: BRI H
N20 Burner Fitted: FIEREEE GCU Active: IR
Flame Shield Closed:
e Shie ] [PWoridngi Oxidant Pressure:
Gas Control Fitted:
Pressure Release Bung Fitted: B8 Oxidant Changeover: HYIEEEER
Liquid Trap Fitted: Ignition: BTG
Report Generated At: 1/24/2024 10:11:18 AM 4 SVD Results Repo,, D Report Generated At:  1/24/2024 10:11:18 AM 5 SVD Results Report SVD
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Sequential by time report 1/24/2024 11:46 AM SpectrAA
Page 1 of 1

Analyst

Date Started 1/24/2024 11:39 AM GMT: 1/24/2024 4:39 AM

Worksheet Cu 5 PPM Sense check

Comment

Methods Cu

Computer name  DESKTOP-ROUIFRS

Serial Number:

MY 13160001

Method: Cu (Flame)

Sanple ID Conc mg/L %RSD  Mean Abs
CAL ZERO 0.000 55.0 0.0003
Readings
0.0002 0.0002 0.0004 1/24/12024
STANDARD 1 5.000 1.7 0.7419
Readings
0.7274 0.7515 0.7468 1/24/2024
Abs Linear - Cal. Set 1
0.74
0.60
0.40
0.20
0.00
0.000 2,000 4000 5500
Cumg/L
Curve Fit = Linear
Characteristic Conc = 0.028 mg/L
r = 1.0000
Calculated Conc = 0.000 5.000
Residuals = 0.000 0.000
Abs =0.14833 x C + 0.000255
Sample 001 4.988 0.7 0.7401
Readings
0.7454 0.7399 0.7349 1/24/2024

wnanslumuny



Sequential by time report 1/24/2024 11:50 AM SpectrAA
Page 1 of 1
Analyst
Date Started 1/24/2024 11:47 AM GMT: 1/24/2024 4:47 AM
Worksheet Cu 5 PPM Precision
Comment
Methods Cu
Computer name  DESKTOP-ROUIFRS
Serial Number: MY 13160001
Method: Cu (Flame)
Sample ID Exp Abs %RSD Mean Abs
Cu Precision 0.723 0.5 0.7232
Readings
0.7221 0.7195 0.7226 0.7283 0.7278 0.7260
0.7201 0.7213 0.7266 0.7174 1/24/2024
Abs Cu Precision
0.79
0.60
0.40
0.00
I U T V 1
0.0 5.0 10.0 15.0 20.0
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Technology

Service Report

enasluniugu

TO FOR
Company: United Analyst and Engineering Work Order Number: WO-00018067
C ltant Co., Ltd. _ Bangkok-H
onsuftant Lo - Bangkok-HQ Contact: Karnphong Boonpuang
Address: 700/2 vyt 1
r o Email: karnphong.b@uaeconsultant.co.th
Phrakhanong District, Bangkok, 10260
g bistn 9 Tel: +66 2763 2828 (7021), +66 8 6347 7390
WORK ORDER INFORMATION
Top-Level Order Type Preventive Maintenance
Installed Product ID IB-00105024 Billing Type Paid
SKALAR SAN++ Classic
Product 2SAN59000 PO No. SSPR2400629
Serial No. 182688 Warranty No.
Contract No.
PRODUCTS SERVICED
Installed Product Id Serial Number Product
PROBLEM DESCRIPTION
PM 1/1
Billable | Billable
Line Number [ Engineer Start Date And Time | End Date And Time | Labor Travel Travel KM
Hour Hour
WL-00071161 | Yonayuth 02/20/2024 8:53 AM | 02/20/2024 6:07 PM | 9.23333
Chanphong
WL-00092966 | Ronnart 02/20/2024 8:53 AM | 02/20/2024 6:07 PM | 9.23333
Dechnawarat
Total 18.46666 | 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 '
e 1of2
tenanslupIup
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Technology

Line Number | Work Description

WL-00071161 | vi1 PM Bausas

WL-00092966 | vin PM 15ausas

Technology
Job No. WO-00018067
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 20-Feb-2024 Period 12 Month

Environment temperature 24,7 °C Humidity 62.2 %RH

PARTS CONSUMED
Part No Part Description Quantity
EXPENSES
Part No Expense Type Description Line
& e B Quantity

RECOMMENDED PARTS

wusinar afinavddariuduiiaeil , avlua wasniitnas Ammonia $1u9w 2 518015 (9220, 3026) , avlua
W157Hmas Phenol wax Cyanide 911U 6 516015 (5454, 3028, 3031, 3034, 3036, 3150)

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:

Technician: Yongyuth Chanphong
Job Title: Service Manager

Customer Signature Email: yongyuth.yc@dksh.com

Date: 04/10/2024

! 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

wenanslupIul

Delivering Growth - in Asia and beyond

Results
Instrument Checked
Item Characteristic Before After Remark

1 Visual inspect Pass Fail Pass Fail

2 Power supply (210 - 240 VAC) 220 VAC 220 VAC

3 Computer Pass Fail Pass Fail

4 Program Pass Fail Pass Fail

5 Auto sampler Pass Fail Pass Fail

6 Module holder
- Motor pump Pass Fail Pass Fail
- Pump tube Pass Fail Pass Fail *
- Air-injection Pass Fail Pass Fail *
- Chemistry manifolds, Switching valve, Pass Fail Pass Fail A Kk

Coil, Membrane

7 Detector
- Filter Pass Fail Pass Fail
- Flow cell Pass Fail Pass Fail
-Lamp Pass Fail Pass Fail

8 Interface Pass Fail Pass Fail

9 Rinsing valves Pass Fail  N/A Pass  Fail N/A

10 Temperature / Reactor Pass Fail  N/A Pass  Fail N/A

11 Flame photometer Pass  Fail  N/A Pass  Fal  N/A

12 UPS / Stabilizer Pass  Fail  N/A Pass  Fal  N/A

Warning and Error Checked
Item Event Before After
13 Error list None None
Appear : 00000 Appear :

e2of2

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

Delivering Growth — in Asia and Beyond Page 1/2




Technology

Check with Standard
[ item Characteristic | Before | After | Remark |
14 | Base Line Test [ s vl wa | s w A | |
|15 | Detector signal Test [ sl WA | s ma A | |
Summary of checked
The instrument can work normally and efficiently. (1% nnsavio e ™)
The instrument can work but it's requiring to (in%a aNsavine I LAusiiatngeing)
The instrument could not work it's requiring to repair. Llsmnsaviouldudsasnisdaining)
Remark :
*_Pump tube uat Air tube andauanin laulduuar D ]
** avlud 9220 (Manifold T StSt needle) 2ngn llasaaiaxn’ls uazlatlaouinily 5216 M
*+* ar'lud 5454 (Nipple NS) 1l lavi -
Wngme wusthay inads i
1. a¢Tud ynfliaa3 Ammonia 3TuIU 2 1183 (9220, 3026)
2. ¥ n Wndiiaa3 Phenol Ua¥ Cyanide 313U 6 110N (5454, 3028, 3031, 3034, 3036, 3150)
Standard Equipment Used
Equipment Equipment |.D.
Digital multi meter /N 57600592 Duedate:  8Jul-2024
Thermo hygrometer S/N 39520444 Due date : 27-Dec-2024

TestBy : Approved by :
(Mr. Yongyuth Chanphong ) (Mr. Eknapong Wankliang )

Manager, Technical Services

Position : Supervisor, Technical Service Position :
DKSH Technology Limited (Head office)
2533 Sukhumvit Road, Bangchak, Phrakhanang, Bangkok, 10260
7000, 3 \ v dksh,

Page 2/2
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| Be

PerkinElmer
For the Better

PinAAcle 900F
Preventive Maintenance Report

Company Name: UAE Consultant Co., LTD.
Instrument Location: 41 Sukumvhit Rd.,

Phra Khanong, Bangkok 10260
Instrument Serial No.: PFBS20031902

Date: 14-May-2024

enanslumugy wnaslumuny



PinAAcle 900F Preventive Maintenance (PM)

Company Name: United Analyst and Engineering Consultant Co., LTD.
Address : 41 Sukumvhit Rd., Phra Khanong, Bangkok 10260 component List
(Instrument Location):
Serial Number: PFBS20031902 PM Number: 20f2 " .
Component / Specific Model Serial # Configuration Notes
Customer Name . Telephone
K.Yainda 095-5580049 b
(if applicable): Number: PinAACIe900F PFBS20031902 Syngistix V .4.0.1.1935
Customer Support K. Chayanan Service Order WO-02787590 Fias100(New Install) 100524040501
Engineer Name: Number:
Next PM Due
Date PM Performed: Mav- 14-Nov-2024
OOMMMAYY) 14-May-2024 Date:
(DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 5 hours
Parts Lists
Part Number Release Publication Date ' ) Parts Included with the PM
i . ) Part Number (if T
09370145 Rev.9 A January 2018 PerkinElmer applicable) Description Quantity
B0501696 Fan Filters N/A
Scope N A ) N -
The purpose of this PM isto ensure the continued functionality of the PinAAcle 900F by inspecting and 3160156 O-Ring Kits for Sampling Introduction ( Stainless Steels Nebulizer) |N/A
LZ‘::::,E?,.::Y worn or damaged parts. This service should only be performed by a trained representative of N3160157 O-Ring Kits for Sampling Introduction ( Plastic Nebulizer) N/A
The customer should save their method before the PM begins. N9301714 Replacement Acetylene Filter Cartridge N/A
General Instructions: TH001022 Replacement Air Filter Cartridge N/A
The customer must provide the engineer operational data to demonstrate recent instrument performance prior to
starting the PM.
Always check with the customer before making any changes that may affect the customer’s analysis or calibration, .
including a current back-up of system software and/or data files. Additional Reagents and Standards Required for PM
The completed document should be signed by an authorized PerkinElmer and customer representative and left with
the customer.
o i Part Number
Update the PM sticker and instrument logbook as required. . N D inti Expired Date
{if applicable) escription Quality Batch/Lot # p(MMIW)
Copyright Information
This document contains proprietary information that is protected by copyright. All rights are reserved. N9300183 1000 mg/L Copper Standard AR 27-39CUY1 Apr 2025
No part of this publication may be reproduced in any form whatsoever or translated into any language without the
prior, written permission of PerkinElmer, Inc.
Copyright © 2013 PerkinElmer, Inc.
Additional Reagents and Standards Required for PM (Customer Support Solution)
Trademarks
Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected Part Number (if
by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and registered trademarks l-‘m e i Description Quantity Batch/Lot # Expiration
not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners. applicable) Date (MM/YY)
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 N/A Di Water 250 ml. AR AR
fitness for a particular purpose. N/A 0.59
PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use of -5% HNO; 250 ml. AR AR
this document.
EnAAcle 900F Preventive Maintenance Report (PM) Page 1 of 7 I
IPinAAcle 900F Preventive Maintenance Report (PM) Page 2 of 7 I
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Procedure Checklist

Additional Tools Required for PM
Use (v ) to check off those steps in the checklist that have been completed.

Part Number

Description uantit Serial # 1. General:
(if applicable) P Quantity

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

N1013000 0.2A Neutral density filter 1 101N0089015 problems.

N1013002 1.0A Neutral density filter 1 101N0089015 ¥ Inspect the customer log book and make any appropriate PM entries.
¥ perform general inspection of system for cleanliness.

03030997 System 2 EDL Driver 1 03030997

N3050605 As System 2 EDL 1 16148 2. PCInstrument Software:

N3050121 Cu Lumina HCL 1 060419-030180 ¥} Instrument Software user files/databases archived, packed, and/or deleted as needed.

N3050109 Ba Lumina HCL 1 061219-020041 3. Mechanical:

N3050139 K Lumina HCL 1 030819-010130 4] Inspect and clean all fans and filters. Replace filters if necessary

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

¥ Clean exterior of the instrument.

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

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

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

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

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

N3050152 Ni Lumina HCL 1 052719-020020

4. Electrical:

¥ [nspect PC boards. Clean if necessary.

i Carefully check all internal and external cable connections.

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

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

5. Optics:

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

6. Gasses:

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

I PinAAcle 900F Preventive Maintenance Report (PM) Page 4 of 7 I

IPinAAcle 900F Preventive Maintenance Report (PM) Page 3 of 7 I
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7. Flame Interlock Check: 8.4 D, Background Compensation with Copper

Description: Check to ensure that all safety interlocks are closed. Description: Verifies the instruments ability to compensate for Background absorption.
Parameter Specification Test Results Pass/Fail
Parameter Specification Results Pass/Fail
Flame Sensor Air/C,H, Flame correctly shuts down Active Passed 20,010
Standard Deviation bt 0.0001 Passed
Drain Sensor Air/C;H; Flame correctly shuts down Active Passed
Nebulizer Sensor Air/C;H, Flame correctly shuts down Active Passed ‘ 8.5 AA-BG Baseline Noise with Copper
CHj Pressure Sensor Air/C,H, Flame correctly shuts down Active Passed Description: Ensures that background correction does not produce excessive noise.
Air Pressure Sensor Air/C;H, Flame correctly shuts down Active Passed ]
Parameter Specification Results Pass/Fail
Burner Head Sensor C: oolzmg. Nltrous<0:|d|e ai t:e :X(deant Active Passed o0
should trigger an interlock shuts down Standard Deviation = 0.002 Passed
8. After PM Performance tests:
8.6 AA-BG Baseline Noise with Arsenic
8.1 Detector Linearity with Barium Description: Ensures that background correction does not produce excessive noise at a low
Description: Ensures that the detector is linear in the Visible Range. wavelength.
N . Certificate Value g
Parameter Specification at 553.6 nm (Abs.) Test Results Pass/Fail Parameter Specification Results pass/Fail
1.0 A ND Filter + 5% from Cert. 0.9995 1.0143 Passed
! Standard Deviation £0.005 0.0022 Passed
0.2 A ND Filter +5% from Cert. 0.1936 0.1966 Passed

8.7 Flame Sensit[v)’ty

.2 Baseline Noise at 1.0 Absorbance with Barium - - ]
8.2 Baseline Noise a Description: Instrument Sensitivity checked against Copper standard.

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

! A Standard Copper Sensitivi Specification Results (Abs.) Pass/Fail
Parameter Specification Results Pass/Fail PP ty
—o S mg/L Sensitivity SS Neb (if applicable) >0.250 Abs. N/A Not Applicable
Standard Deviation =0 0.002 Passed ” 0.250 Ab:
2 mg/L Sensitivity HS Neb (if applicable) >0. S. 0.8005 Passed
8.3 AA Baseline Noise with Copper
_ . 10. Review:
Description: Check baseline noise. ™ Review with the customer PM work performed.
™ Review with the customer routine maintenance procedures.
Parameter Specification Results Pass/Fail ™ Discuss recommended customer supplied materials to have on hand.
—ooon ™ Attach PM sticker.
Standard Deviation ke 0.0002 Passed
I PinAAcle 900F Preventive Maintenance Report (PM) Page 5 of 7 I I PinAAcle 900F Preventive Maintenance Report (PM) Page 6 of 7 I
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Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for PinAAcle 900F have
been completed.

This PinAAcle 900F Passes V1 Fails O the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
WM 14-May-2024
. (DD-MMM-YYYY)
Authorized Customer Representativef_ Date:
Z\) ’\ M%%r] 14-May-2024
, (DD-MMM-YYYY)
=
I PinAAcle 900F Preventive Maintenance Report (PM) Page 7 of 7 I
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Agilent
CrossLab

From insight 1o Outeome

Agilent 55 240 280 Series Atomic Absorption
Spectroscopy Systems

Preventive Maintenance Checklist

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

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

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

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

Introduction

Customer Information

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

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

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

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

Revision: 10.00, Issued: November 2021

© Agilent Technologies, Inc. 2021 '"’
R :‘
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C Agilent L b
rossia Instrument Preventive Maintenance Checklist

From nsight to Outoome

Important Customer Web Links

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

e To access Agilent University, visit http://www.agilent.com/crosslab/university/ to learn about
training options, which include online, classroom and onsite delivery.
A training specialist can work directly with you to help determine your best options.

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

@ Need technical support, FAQs, supplies? — visit our Support Home page at
http://www.agilent.com/search/support

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

Service Engineer’s Responsibilities

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

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

e Only select those pages that relate to the system or madule being serviced.
e Complete empty fields with the relevant information.
e Complete the relevant checkboxes in the checklist using either a “X" or tick mark “v™.

e Check “Section not applicable” check boxes to indicate services/tasks not delivered, as
appropriate.

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

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

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

e Askihe custormer to sign the Service Completion section including the customer’s and your
signature.

This information is subject to change without notice.

Revision: 10.00, Issued: November 2021
& Agilent Technologies, Ine. 2021 ‘w‘
end
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Agilent
CrossLab

From Insight to Quicoms

Instrument Preventive Maintenance Checklist

FURNACE SYSTEM section

%ecﬁon not applicable

Electronic components

d Review and confirm instrument configuration data in SVD

O Confirm power supply voltages using the SVD Power Supply diagnostic.

Mechanical components

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

0 Monochromator drive
0 Slit drive
O Lamp selector

Optics components

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

Use SVD and perform Slit Calibration.

Use SVD and perform Grating Squareness Diagnostic.

Use SVD and perform Zero Order Offset/Mono Correction.

Use SVD and perform Wavelength Repeatability.

(N S A W I W

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

Gas handling, water system and workhead component checks

O Inspect the GTA workhead gas hoses and connections for leaks.
[ Pressure test for gas leaks

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

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

[ Check all graphite components and replace if necessary.

Revision: 10.00, Issued: November 2021

© Agilent Technologies, Inc. 2021 "o‘;B«“ -
-+ 3 Agilent
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Agilent
CrossLab

From Insight te Quicome

Instrument Preventive Maintenance Checklist

Q Tube
Q Electrodes
Q Shroud

O Check and clean the end windows on the workhead.

O Check safety interlock operation.

Analvtical performance for Furnace systems

O Optimize the instrument ready to perform Cu sensitivity test.

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

PSD autosampler accessory for Furnace systems

Q/“Sect/on NOT Applicable
L Check condition of the PSD capillary ~ replace if necessary

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

O Change PSD rinse bottle o-ring.
[ Check and clean the rinse vessel.

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

U Ensure that the waste vessel is suitable for use with the furnace system.

@ample introduction pump system (SIPS) accessory

E@:Uow NOT Applicable

U Re-torque screws securing the hubs, presser arms and pump rotors

1 Adjust each roller so that it rotates freely.

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

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

1 Remove the pump module rear cover and check for the incursion of liquids and any signs of
corrosion.

1 Re-torque the nuts that fasten the motor mounting plates to the chassis.
1 Check clips securing the diluents holder and replace if necessary.

[ Disconnect, clean T-piece, and reassemble the tubing using the following steps.

Revision: 10.00, Issued: Nevember 2021

:
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CAgilent L b

rossLa Instrument Preventive Maintenance Checklist
From Insight 1o Dutcome

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

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

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

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

O Reassemble.

Sample preparation system (SPS 4) accessory

@ Section NOT Applicable

C Agilent L b
rOSS a Instrument Preventive Maintenance Checklist

From Insight to Qutcome

Vapor generation accessory VGA (hydride generator)

@/Section NOT Applicable
Inspect VGA gas supply hose.
Inspect/replace VGA pump tubing.

O0o

Check low gas pressure interlock setting— adjust if required.
Check precision orifice gas flow setting — adjust if required.

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

000

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

The Agilent SPS 4 autosampler is designed to need minimal maintenance. cleaning agents.

The following maintenance requirements are suggested to maintain the performance of the

autosampler. trAA lamp accessory (external

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

Ul Cleaning the autosampler cover panels with domestic window cleaner.

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

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

NOTE: The autosampler requires no extra lubrication throughout its lifetime.
For further details refer to the SPS 4 service manual G8410-90050.

$ample preparation system (SPS 3) accessory
Bémion NOT Applicable

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

[ Check belt tensions - adjust if required

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

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

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

Revision: 10.00, Issued: November 2021
oot
@ Agilent Technologies, inc. 2021 "n.;
FIEY Y
o
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Agilent

@/Sect/’on NOT Applicable
[ Check the condition of the power cable.

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

Restore System
{Ifyou have altered the customer's instrumentation during the course of PM, restore to the

original status to allow the customer to conduct their normal activities (e.g., reload the
customer’s method.)

Guidance

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

Revisicn: 10.00, Issued: November 2021

© Agilent Technologies, Inc. 2021
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SVD Results Report

ReporgiD ~ Diagnostic’S
Customer:
Address:

Configuration:

Service Engineer: Worawit T.

Contact Details:

Instrument Configuration

Serial Number: MY13160001 Turret Type: Automatic
Instrument Model: Varian AA140/240/280  Number Of Lamps: 4
Flame Instrument: True Mono Type: Automatic
Furnace Instrument: True Gasbox Type: 'Y’ Gas Box
Zeeman Present: False Auto Burner Adjuster: False
Internal Zeeman: False Mains Frequency: 50
Internal UltrAA: False Firmware Version: 2.11
Optics Type: Double Beam Photomultiplier Type: Normal(800nm)
D2 BG Correction Fitted: True PWB Version: 45
Boot Block Version: 1.09
EEPROM Data:
Instrument Run Hours: 62609.832 D2 Run Hours: 49136.000
Zero Wavelength Offset: 30.148 D2 Serial Number: not set !
D2 Install Date: 1/1/1970
Mono Correction: 0.765 D2 Original Intensity: 1.000
Flame Hours: 29802.416 D2 Last Intensity: 475.000

Frequency:
Averaging Period: 30.0
Datapoint Count: 20
Upper Limit: Highest Measured Frequency:
50.00
51.00 Average Frequency:
50.00
Lower Limit: Lowest Measured Frequency:
49.00 50.00
Result: BaEEoE
Report Generated At:  1/24/2024 10:11:18 AM 1 SVD Results Report |
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Power Supply:

Averaging Period: 30.0 Beam Balance:
Datapoint Count: 20 Lamp Type: Copper Peak Selected: 324.80
Lamp Socket Used: 3 Lamp Alignment:
Lower Limit (V) Actual (V) Upper Limit (V) Resulit:
12.00V Rail 10.80 12.19 13.20 X' Lamp Screw "Y' Lamp Screw
Sample Peak: [F570:820 & Sample Peak: [ 095
-12.00V Rail -13.20 -11.90 -10.80 . @zg:m
5.00V Rail 4,50 5.05 5.50 Passed 7 ‘\%
310.00V Rail 279.00 320.00 341.00 A 5% s
80% Sarmble oo | 80% San é
Peak Mdrk: | | o Pea%:k: ]
Fa
A = i
o Upperzrr Limit: \”\ -“"Yj

08

Ref Pt 2:
s

Lower Limit:
[

X Lamp Screw Result: Y Lamp Screw Result:

Grating Squareness:

Lamp Element(s): Copper
Lamp Turret Position: 3
Lamp Current(mA): 4.00
Slit Width(nm): 0.5
1st Order Wavelength(nm): 324.80
Lamp Alignment:

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

Zero Order -0.10 0.00 0.10 Passed

First Order 324.45 324.75 325.15 Passed
Second Order 649.23 649.52 649.97 Passed

e

BV

L Fb,
Report Generated At:  1/24/2024 10:11:18 AM 2 SVD Results Report BV

LT

Report Generated At:  1/24/2024 10:11:18 AM 3 SVD' Results Report
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Wavelength Repeatability: B Mechanical

Lamp Used: Copper Lamp Current(mA): 4 Wavelength Drive:
Peak Used(nm): 324.750 Slit Width(nm): 0.2 Passed
Connected to Socket: 3 Slit Height: Normal
. Slit Drive:
Lamp Alignment:
Lower Limit(nm) 324.768 324.888 Upper Limit(nm)
(Approach from Zero Order) (Approach from end) Turret Drive:
Sample 1: 324.828 Sample 2: 324.828 Passed
Sample 3: 324.828 Sample 4: 324.823
Sample 5: 324.823 Sample 6: 324.823 Auto Burner Adjuster Drive: m
Sample 7: 324.823 Sample 8: 324.823
Sample 9: 324.823 Sample 10: 324.823 Miscellaneous
Mean: 324.825 Standard Deviation: 0.002 Signal Processing Linearity:
Result: =110 | | Calculate Mode: New Calc Mode
Lower Limit Actual Upper Limit Resulit:
S0 114 261 297 Passed
st 156 165 191
S2 271 296 332 Passed
s3 474 507 579
sS4 825 918 1008 - Passed
S5 1435 1528 1754 Passed
S6 2498 2769 3053 Passed
S7 4347 4752 5313 Passed
Interlocks:
Burner Fitted: Flame Detect: BRI H
N20 Burner Fitted: FIEREEE GCU Active: IR
Flame Shield Closed:
e Shie ] [PWoridngi Oxidant Pressure:
Gas Control Fitted:
Pressure Release Bung Fitted: B8 Oxidant Changeover: HYIEEEER
Liquid Trap Fitted: Ignition: BTG
Report Generated At: 1/24/2024 10:11:18 AM 4 SVD Results Repo,, D Report Generated At:  1/24/2024 10:11:18 AM 5 SVD Results Report SVD
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Sequential by time report 1/24/2024 11:46 AM SpectrAA
Page 1 of 1

Analyst

Date Started 1/24/2024 11:39 AM GMT: 1/24/2024 4:39 AM

Worksheet Cu 5 PPM Sense check

Comment

Methods Cu

Computer name  DESKTOP-ROUIFRS

Serial Number:

MY 13160001

Method: Cu (Flame)

Sanple ID Conc mg/L %RSD  Mean Abs
CAL ZERO 0.000 55.0 0.0003
Readings
0.0002 0.0002 0.0004 1/24/12024
STANDARD 1 5.000 1.7 0.7419
Readings
0.7274 0.7515 0.7468 1/24/2024
Abs Linear - Cal. Set 1
0.74
0.60
0.40
0.20
0.00
0.000 2,000 4000 5500
Cumg/L
Curve Fit = Linear
Characteristic Conc = 0.028 mg/L
r = 1.0000
Calculated Conc = 0.000 5.000
Residuals = 0.000 0.000
Abs =0.14833 x C + 0.000255
Sample 001 4.988 0.7 0.7401
Readings
0.7454 0.7399 0.7349 1/24/2024
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Sequential by time report 1/24/2024 11:50 AM SpectrAA
Page 1 of 1
Analyst
Date Started 1/24/2024 11:47 AM GMT: 1/24/2024 4:47 AM
Worksheet Cu 5 PPM Precision
Comment
Methods Cu
Computer name  DESKTOP-ROUIFRS
Serial Number: MY 13160001
Method: Cu (Flame)
Sample ID Exp Abs %RSD Mean Abs
Cu Precision 0.723 0.5 0.7232
Readings
0.7221 0.7195 0.7226 0.7283 0.7278 0.7260
0.7201 0.7213 0.7266 0.7174 1/24/2024
Abs Cu Precision
0.79
0.60
0.40
0.00
00 50 10.0 15.0
Time

enasluniugu



DNTITUUY ¥
mladeaygmdunzideuiasUfianisainsizilanvy




























































