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THAI METEQROLOGICAL DEPARTMENT

Issupd by - Calibration & Test Sscfion | Mateorlogical Instruments Bureau

Calibration Certificate

4353 Saklbumyil, Basgna, Bangkok 10268  Tel, 08 |-854-2504,0-2399-0468
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, 77 .‘,,y'

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 prpstece e
Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.: CP20240291EA
Operation No.: CP2024070254

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT2 (Meter), 375A04B02 (Microphone), PRMLXT2C (Preamplifier)
Serial No.: 0005396 (Meter), 329350 (Microphone), 073805 (Preamplifier)

ID No.: UAE.EFM.033/2564

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

Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak

Phrakhanong, Bangkok 10260
Received Date: 25 July 2024
Calibrated Date: 5 - 6 August 2024
Issued Date: 7 August 2024

Calibrated by: Ms. Juntaporn Kunhakom

Approved by:

('Mr. Sittichai Swaksuriyawong )
Group Manager

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develggment.
o wenATIRIPTUR
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: ~ CP20240291EA

Calibration Report
Function : 2. Self-generated Noise
2.1 Microphone Installed

Measured value
(dB)

29.3

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 29.1
C-weighting 28.8
Z-weighting 34.1

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB.

Deviation from various Frequency Weighting Response Curve

Frequency C-Weighting A-Weighting Z-Weighting Acceptance Umits
(H2) (dB) (dB) (dB) (dB)
125 03 01 03 15
1000 01 01 01 10
5000 02 02 02 50

Function : 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

.
Enil of Calirarion
.
wnasluemuAl
Lo
- ELECTRICAL AND ELECTRONICS INSTITUTE
— FOUNDATION FOR INDUSTRIAL DEVELOPMENT
Certificate No.: ~ CP20240291EA
Calibration Report
Equipment: Sound Level Meter
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT2 (Meter), 375A04B02 (Microphone), PRMLXT2C (Preamplifier)
Serial No.: 0005396 (Meter), 329350 (Microphone), 073805 (Preamplifier)
ID No.: UAE.EFM.033/2564
Ambient Temperature: (23x2)°C
Relative Humidity: (50 +15) %
Pressure: (101.3 + 1.5) kPa
Method of Calibration :-
IEC 61672-3:2013.
Condition of this result of calibration
1. Reference standards instrument :-
Instrument Model Serial No. Cert. No. Due Date
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)|Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
4)|6.5 Digit precision multimeter 8846A 9610014 CB20230200EA 15 November 2024
5)|Pressure humidity and CL1-P240023 24 March 2025
PTI 4
Temperature Transmitter U301 13950483 CD20240142EA 12 June 2025
6)|Pressure humidity and CL1-P240030 11 April 2025
PTI 1 13950484
[Temperature Transmitter U0 395048 CD20240143EA 12 June 2025
. CB20240035EB 13 February 2025
7)|Performance Audio Analyzer U8903B MY56510003 CK20230072EA 13 September 2024
2. This result of calibration was found accurate as shown on date and place of calibration only.

3. This certification is traceable to the international system of unit maintained at :-
Reference standards instrument for Acoustic function
- National Institute of Metrology (Thailand)
Reference standards instrument for Electrical function
- National Institute of Metrology (Thailand)
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Result of Calibration:-
Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)

tanm's'lzimuqu

Page 2 of 6 F-CAL-005 Ed.1

Deviation from various Frequency Weighting Response Curve

Frequency

C-Weighting A-Weighting Z-Weighting Acceptance limits

(Hz) (dB) (dB) (dB) (dB)

63 0.0 0.0 0.0 +2.0

125 0.0 0.0 0.0 +15

250 0.0 0.0 0.0 +1.5

500 0.0 0.0 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 -0.1 0.0 +5.0

Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz

Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 0.2
Z-weighting 94.0 0.0 +0.2
'
onasluemuAy
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240291EA Certificate No.: CP20240291EA

Calibration Report Calibration Report

5.2 Time weighting at 1 kHz 7.2 Level Linearity on the reference level range, Lower

Time Measured value Deviated value Acceptance limits Anticipated Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB) Value (dB) (dB) (dB) (dB)
Fast 94.0 0.0 +0.1 94.0 94.0 0.0 +1.1
Slow 94.0 0.0 +0.1 89.0 89.0 0.0 +1.1
LAeq 94.0 0.0 +0.1 84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
Function : 6. Long-Term Stability 74.0 74.0 0.0 +1.1
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level. 69.0 69.0 0.0 +1.1
Time Period to Reference Record SPL at Deviated value Acceptance limits 64.0 64.0 0.0 +1.1
Apply Signal SPL Conclusion of Time 59.0 59.0 0.0 +1.1
(min) (dB) Period (dB) (dB) (dB) 54.0 54.0 0.0 +1.1
30 94.0 94.0 0.0 +0.3 49.0 49.0 0.0 +1.1
44.0 44.1 0.1 +1.1
Function : 7. Level Linearity on the reference level range 43.0 431 0.1 +1.1
7.1 Level Linearity on the reference level range, Upper 42.0 42.2 0.2 +1.1
Anticipated Measured value Deviated value Acceptance limits 41.0 41.2 0.2 +1.1
Value (dB) (dB) (dB) (dB) 40.0 403 0.3 +1.1
94.0 94.0 0.0 +1.1
99.0 99.0 0.0 +1.1 Function : 8. Tone burst response
104.0 104.0 0.0 +1.1 Time Tone burst Measured Deviated Acceptance limits
109.0 109.0 0.0 +1.1 Weighting duration, Tb (ms) value (dB) value (dB) (dB)
114.0 114.0 0.0 +1.1 200 135.9 -0.1 +1.0
119.0 119.0 0.0 +1.1 Fast 2 118.8 -0.2 +1.0;-2.5
124.0 124.0 0.0 +1.1 0.25 109.8 -0.2 +1.5;-5.0
129.0 129.0 0.0 +1.1 Slow 200 129.5 -0.1 +1.0
134.0 134.1 0.1 +1.1 2 109.9 -0.1 +1.0; -5.0
139.0 139.1 0.1 +1.1 200 130.0 0.0 +1.0
140.0 140.1 0.1 +1.1 LAE 2 110.0 0.0 +1.0;-25
141.0 141.1 0.1 +1.1 0.25 101.0 0.0 +15;-5.0
Function : 9. Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 135.4 134.8 0.6 30
cycle
Positive
134.4 134.0 -0.4 +2.0
half cycle
Negative 1344 1340 04 2.0
half cycle
Function : 10. Overload indication
— Measured value (dB) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
. 1434 1434 0.0 15
lﬂﬂﬁ‘ﬁ‘lﬂﬂ’wﬂ&l Lanmslumuqu
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) ELECTRICAL AND ELECTRONICS INSTITUTE Ah*_AB
FOUNDATION FOR INDUSTRIAL DEVELOPMENT S| g T FATIVE | i*aC-MRp‘ -
.
Certificate No.:  CP20240291EA Certificate of Calihration
Calibration Report D
Function : 11. High-Level Stability i - " " ’

High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Record SPL at
Conclusion of Time

Time Period to

Apply Signal Reference SPL

Deviated value Acceptance limits

(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.3
Uncertainty of measurement
‘ Uncertainty Maximum-permitted uncertainty
Function of measurement
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to dkHz)
- Free-field sound pressure response level ) 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
11) High-Level Stability 0.10 0.10

Remarks:
a sound calibrator.
2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 2.
4. The coverage factor k = 2.00

1. Indication at the calibration check frequency can not measured because customer does not provide

- - End of Report - -
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FLECTRCAL AND ELECTRONI NSTTTTE <
e
FOUNDATION FOR INDUSTRIAL DEVELOPMENT :
- 975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, A R
etk Phrack Sa, Mueang Samut Prakan, Samut Prakan 10280 o
Tel: +66 2709 4860 Fax: +66 2324 0917
Certificate No.: CP20240293EA
Calibration Report
Certificate No.: CP20240293EA Equipment: Sound Level Meter
Operation No.: CP2024070256 Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT2 (Meter), 375802 (Microphone), PRMLXT2B (Preamplifier)
Certiﬁcate Of Caubration Serial No.: 0005399 (Meter), 11789 (Microphone), 056125 (Preamplifier)
ID No.: UAE.EFM.036/2564
Ambient Temperature: (23+2)°C
) Relative Humidity: (50+15)%
Equipment: Sound Level Meter Pressure: (1013 = 1.5) kPa
Method of Calibration :-
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier) IEC 61672-3:2013.
Model/Type: LXT2 (Meter), 375802 (Microphone), PRMLXT2B (Preamplifier) L. Reference standards instrument -
Instrument Model Serial No. Cert. No. Due Date
) i ) 1)[Standard microphone 4180 2787490 AA-1012-23 12 November 2024
Serial No.: 0005399 (Meter), 11789 (Microphone), 056125 (Preamplifier) 2)|Arbitrary Function Generator AFG2021 010063 CK20240048EA 23 June 2025
3)|Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
ID No.: UAE.EFM.036/2564 4)|6.5 Digit precision multimeter 8846A 9610014 (CB20230200EA 15 November 2024
A N N Il s I
Customer: United Analyst and Engineering Consultant Co.,Ltd. Cmperature Transritter une
6)|Pressure humidity and PTU30L 13950484 CL1-P240030 11 April 2025
ad . « ‘h . hak [Temperature Transmitter (CD20240143EA 12 June 2025
Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchal i CB20240035E8 13 February 2025
Phrakhanong, Bangkok 10260 7|Performance Audio Analyzer UB903B | MYS6510003 | 15 130072 13 September 2024
2. This result of calibration was found accurate as shown on date and place of calibration only.
Received Date: 25 July 2024 3. This certification is traceable to the international system of unit maintained at :-
Reference standards instrument for Acoustic function
. . - National Institute of Metrology (Thailand)
Calibrated Date: 6 - 7 August 2024 Reference standards instrument for Electrical function
- National Institute of Metrology (Thailand)
Issued Date: 7 August 2024 - Electrical and Electronics Institute; NSC Accredited Calibration No.0119
Calibrated by: Ms. Juntaporn Kunhakom
Function : 1. Indication at the calibration check frequency
Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
o
l_,-’__,__(—__;',:' = _ _ _ _
Approved by: T
('Mr. Sittichai Swaksuriyawong )
Group Manager
This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.
The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)
providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except
with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develgpment. '
ESED teNeTPIUR tonanslumuny
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240293EA Certificate No.: CP20240293EA

Calibration Report Calibration Report

Function : 2. Self-generated Noise 5.2 Time weighting at 1 kHz

2.1 Microphone Installed Time Measured value Deviated value Acceptance limits
Measured value Weighting (dB) (dB) (dB)
(dB) Fast 94.0 0.0 +0.1
30.6 Slow 94.0 0.0 +0.1
LAeq 94.0 0.0 0.1
2.2 Microphone replaced by the electrical input signal device
Frequency Measured value Function : 6. Long-Term Stability
Weighting (dB) Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.
A-weighting 29.5 Time Period to Reference Record SPL at Deviated value Acceptance limits
C-weighting 28.9 Apply Signal SPL Conclusion of Time
Z-weighting 34.4 (min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.3
Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB. Function : 7. Level Linearity on the reference level range
Frequency Deviation from various Frequency Weighting Response Curve 7.1 Level Linearity on the reference level range, Upper
C-Weighting A-Weighting Z-Weighting Acceptance limits Anticipated Measured value Deviated value Acceptance limits
(Hz) (dB) (dB) (dB) (dB) Value (dB) (dB) (dB) (dB)
125 0.1 0.0 0.1 +1.5 94.0 94.0 0.0 +1.1
1000 -0.1 -0.1 -0.1 +1.0 99.0 99.0 0.0 +1.1
8000 19 19 19 +5.0 104.0 104.0 0.0 +1.1
109.0 109.0 0.0 +1.1
Function : 4. Electrical signal tests of frequency weightings 114.0 114.0 0.0 +1.1
Weighting network response with relative to 1 kHz. 119.0 119.0 0.0 +1.1
Frequency Deviation from various Frequency Weighting Response Curve 124.0 124.0 0.0 +1.1
C-Weighting A-Weighting Z-Weighting Acceptance limits 129.0 129.0 0.0 +1.1
(Hz) (dB) (dB) (dB) (dB) 134.0 134.1 0.1 +1.1
63 -0.1 0.0 0.0 +2.0 139.0 139.1 0.1 +1.1
125 0.0 0.0 0.1 +1.5 140.0 140.1 0.1 +1.1
250 -0.1 0.0 0.0 +1.5 141.0 141.1 0.1 +1.1
500 0.0 -0.1 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 -0.1 0.0 0.0 +5.0
Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz
Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2
L} )
onaslumugy enaslupury
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240293EA

Calibration Report
7.2 Level Linearity on the reference level range, Lower

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240293EA

Calibration Report

Function : 11. High-Level Stability

Anticipated Measured value Deviated value Acceptance limits High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.
Val:: édB) (;lBO) (od.? (:151) le)ep[;egg ::F Reference SPL Co:celcu os::nsz: 'T”ltme Deviated value Acceptance limits
89.0 89.0 0.0 +1.1 (min) (dB) Period (dB) (dB) (dB)
84.0 84.0 0.0 +1.1 5 139.0 139.0 0.0 +0.3
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1 Uncertainty of measurement
69.0 69.0 0.0 +1.1 . Maximum-permitted uncertainty
64.0 64.0 0.0 +1.1 Function Uncertainty of?ﬂeasurement
59.0 59.0 0.0 +1.1 (dB) (dB)
54.0 54.0 0.0 +1.1 1) Indication at the calibration check frequency 0.30 Not applicable
49.0 49.0 0.0 +1.1 2) Self-generated Noise 0.10 Not applicable
44.0 44.1 0.1 +1.1 3) Acoustical signal tests of frequency weightings 0.30 0.60 (10Hz to 4kHz)
43.0 43.2 0.2 +1.1 - Free-field sound pressure response level ) 0.70 (>4kHz to 10kHz)
42.0 422 0.2 +1.1 4) Electrical signal tests of frequency weightings 0.20 0.20
41.0 41.3 0.3 +1.1 5) Frequency and time weighting at 1 kHz 0.20 0.20
40.0 40.4 0.4 +1.1 6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
Function : 8. Tone burst response 8) Tone burst response 0.20 0.30
Time Tone burst Measured Deviated Acceptance limits 9) Peak C sound level 0.20 0.35
Weighting duration, Tb (ms) value (dB) value (dB) (dB) 10) Overload indication 0.20 0.25
200 135.9 -0.1 +1.0 11) High-Level Stability 0.10 0.10
Fast 2 118.8 -0.2 +1.0;-25
0.25 109.6 -0.4 +1.5;-5.0 Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
Slow 200 129.5 -0.1 +1.0 a sound calibrator.
2 109.9 -0.1 +1.0;-5.0 2. The acceptance limit is for the deviated value.
200 130.0 0.0 +1.0 3. Acceptance limits was IEC61672-3:2013 Class 2.
LAE 2 110.0 0.0 +1.0;-2.5 4. The coverage factor k = 2.00
0.25 100.8 -0.2 +1.5;-5.0
- - End of Report - -
Function : 9. Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 1354 1347 01 £3.0
cycle
Positive
134.4 134.1 -0.3 +2.0
half cycle
Negative 1344 130.1 03 2.0
half cycle
Function : 10. Overload indication
— Measured value (dB) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
1436 1435 0.1 15 .
Lanmﬂummu lOﬂ?ﬂﬁ‘lﬂﬁ')‘Uﬂu
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ENTECIH Calibration Certificate L

Diffarence For Greater Vales e e

Certificate No.: G 670643

Standard Reforances  (Table 1)

Standard Cartificate No, Wandor Dhan cdatn
Cooygen { 02 1 2,50 % Vil 2140 Linde Frrr e
Duygen { OF b 1004 % vl CG-0153-21 Mot 1526
Oaygen | 02 ) 2102 % val CG-D041-22 Hmt H-Frte 27
Carbon monaxide | 0 ) B0.LE ppm G024 Nt 11120
Carbon mancode | 00 ] 302 pom 191523 Linde E6-hur25
Carban manmiide { O3 1 1007 ppm LBTO24 Linck 17 JurdE
Hierngen Duaxide [ NO2 ) 30,68 pom I0E4 Linck (H5-Saa- 15
Biibrogen Dugaicd { NOZ ) 81.32 ppm AT Linde 14-Jan-26.
Mirngen Oamide | W02 3 2019 pom T r T Linde PRSI LY
Miric Coade: { KO- ) 30,00 ppm OG-00148.23 L 19-FardS
ibric Coddde | W ) 151,5 ppm 6L Linck 12-)-25
Mitic Coade { WO ) 322.5 ppin 13 Linde 17-Ju-25
Suphr Dizsads ( 502 ) 5296 ppm 200473 Lince £71u-25
Saiphar Diceicle [ 502 ) 1008 gom T Lingk [9-Mpw- 24
Suiphor Dicsatle (500 ) 6008 ppm 2003/73 Linde 17-1u-25
Hgasured reom conditions
Tk I 247 C Mumidty 6L2  %RH Prisgans AT mbar
Calibratien conditions
Gos Temperature | 23 C  Fowrae o 1200 mimin Gaspresmure  © LOLDE mbar
Calibratien Results (Without {Table 2}
Standand Mean of \Uncertainty
[Parameter of Stardand e Emror s
02 [Seval) .50 24T -0z s
a2 ) 1004 1l ®07 a0
o2 () 1 2042 010 @3
€0 (opm) 8018 a1 .82 a0
o (pm} 3G k" 2 &D
€0 (ppm} Lo 13l 4 Lz
B0 (ppm) ELE: ) 2.56 B0
MO (ppm) 32 B3 -L12 B.O
MOZ (ppm) 2019 4.2 23 ()
NO {ppm) 001 n 008 0
MO {pom) 1505 154 5 &0
MO {ppm) 32L5 k] L5 1z
S0 (pomj 50.3G -1 0.64 21
SO Cpgn)y LO0B 100 B ] &0
S0 (pom) GOOLH 558 2B ji]
Remark ¢ | omolfma = 1 %wol, 1 pmolimed = 1 pees,
End of Report
FMELDG-C R B Piga 2od 1 Izised Dawe 25T 16
.
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ENTECIHH

Oifference Far Graater Valus

Calibration Certificate

Cortificate No.: G 670763

Saandard Reforances  (Table 1}

Standard Certificate No. Vensdor Due dabe
Oygemn { 02 } 2,50 % Vol ML Lirgie I7-Auga7
Choyger { B12 ) 9.984 5 Vel CGiE3-24 tammt 0-Aug-29
e { 02 § 2000 % Vel OG22 Wit 1-Febra?
Cartin mandisita { C0 ) 8018 ppm CG-000-24 e 11-3an-29
Corbion menewmite { C0 ) 302 pem LPE Lindn 16325
Carbon menoede { O3 ) 1007 ppm et Lirate 17-kai-26
Petrogen Diawae { HOZ § 3068 pom WS Linde f-Gep
Retreggen Diowico [ B02 | B1LE pom 233024 ILinde O1-Aug-26
Metrogen Chanice [ HOZ § 2009 ppm [LE Linde 173435
Mitric Owide: [ MO ) 30,0 pom CG-065-24 L DE-May- 26
Rétric Osidia (KO } 151.5 ppm sy Linde Zi-Jan25
Rt Owide { KO ) 32,5 ppm 1074423 Linde 17325
Sulphur Baowide [ 502 ) 90,36 ppe 200473 Lindg 1725
Suprur i 502 ] 1008 ppm mn Linde 9-hov-24
SulpPur Dimich [ 502 ) S00.5 ppm 20031 Linde 17-30k25
Maasured mem conditions
Tewprabas 231 °C Humidky &7 AH Pressus T WILE mar
‘Caliberation conditions
Gas Temperature © M 'C Fewmle | 1200 mimin Gaspesmen [ U0E35 mbar
cal Basults | ) {Table 2)
Standard Moan of Uncestainty
ot 4 Macdbol. r— e et ts)
o (M) 250 A6 ] 15
o [l 584 s 0064 030
o3 (o) 0z 14 otz 030
00 (port) BoLR L] L18 ET)
00 (pom) ) 2 [ &
0 (pam) 1007 1005 2 12
O () £ 323 =] 20
KO {ppr) LiE ] &5 =13 &0
HOZ () e mi.2 -2 12
MO [l 0.0 at Lo &0
O fpps) 1515 154 15 &0
WO [ppm) s 32 45 12
203 {ppm) =036 £ o &0
502 {ps] wos 0 o2 &0
202 {porm) s £l 2 3

Remark £ 1 onoiimol = 1 %ol 1 pmolimal = 1 gpm., Sersor 00, MO, 500 New Sendor

End of Report

PSR B Pl 1 o7
wnasluemuAl

1721 5o Ngameongwon &7 Voek 48, Toorguorghong, Laks, Barghoe 10210 THAILAND Tel. G-07VRGHEA  Fan CL27PUBHM  WMGBTh oo in
Too iD | 0905506055501 wisw. s hch oo I

liauad Dt 300016
ENTECH INDUSTRIAL SOLUTION CO,LTD.

ENTECIH Calibration Certificate

Diffesance For Greater Vaiue el ]

Certificate No: G smre:
Date of issue | 31-0c24

Instrumant descripthon @ Flue Gas dnahaer
Inskrurmant model £ Tosio 350 hew
Instrurent serlal ne.  © SDEEEITTOL
Control umit seriai no,  : CAMRSSIAT]

10 no. or cantral no, £ WAEEPM. D072560

Tislo SE f Co. ®Gak

Prabe description E

Prebe model F

Prabe serial na. Boe

Customer name P United Analyst and Ergiteenng Consutant Co,, Lbd.

Customeer address © Bl 50 Udommuk 41, Sukburmeit R, Bangrhak, Phmikhanong, Bangkok 10060

Tokal pages of cortiflcabe @ 2 Pages

Risciirg fio. t Laean

Receivirg date, t o 30024

Paraniter of calilration Gas Caforation( Cheygen 2.50,9.984, 21,02 %wol, Carban Monmade S0, 185302, L007 ppm,
Fitregen Diosics 3068, ALE, 2019 ppm, Nivic Oaice 310, 151.5, 332.5 ppm,
Sulpnis Daoadchd 50.36, LOOE, 600G ppnt)

Comdition of ULIC. P e

Ambient candition + Al Ofthe Mesmsarment were caned out the stabilesr lahotary
Tenperatuie 13 £5°C
Humiiiy 2 65 b 28 SR

Calibration placs t 7RI S0 Ngaeongwan AT Taek 48, Toongsonghong, Laksl, Bangkok 10710

Callbration procedure mo, 1 This instrument. was calibrated by comparison with Siandand gas misture accoring
to calibration Work Irstruction. no, WI-CL-28-C

Thoee covtion CovTURCATE Arpinchiel LraChrTANY O TSRLIWTIN & ST 35 0 ST LR TR OF M
Mopect by coverage fctor 2 il five @ noral cRTENAAR ComaVaGH (1.3 soverage praatil) of Ansroiimate) 2T

ol covfificaut & sl ool B e et Bl oo,

This Calianon Cevnicats muay nov e Enorbcen other e o A rcEns i e pemmison of the s Aataain:
(AR (RTINS BN SN 2 ST A0 St s Thes sl retate oy fy e (e festaciiaionateg.

Theis sadration cortifcatie sbruments e ety o netiony standss, miskot realee mesLrement aconiing (ot

FiTerTERVIRY S o L (51
Date of cafibration £ 3-Octad

Mr. Kmanchal Khamidoung Mrs. Nonghuck Wongsstber

Calibration Techmican Technical Manager
PO Rav Page 1ol 2 il Dabee 26000115

:
wnaslupuan
ENTECH INDUSTRIAL SOLUTION CO., LT,

17H21 Boe Mg g 47 Vash S5 geonghong, Lakel, Banghok P0210 THAILAND Tel 027708838 Fax (-2T70-BRE  mhodweninctca b

Baw 10 0106500025051 werw.antach oo i
IR ATV TS TLIMEN T CATIHILAT N AR g e
P A TIVE TSSTHE SIS T L L THR ST T .{\L_‘-;/__z_f';-\_ m
U NI TS NI ARG 1] A A R
AW A I SAMUTT FEAEAN B2 Y I THA LI_ T O T T
THL 2 |6 FRAE | A ST T 4 ottt G ARATION GO
Faps 13
Certifieate of Calibration
Custnmer ‘Certifieate No | 24-AFM-223
URITED AMALYST AND ERGINECRSNG CONSULTANT €61, 170 Renquest Mo ¢ feq 20041951
1 5o Udopsssi 41, Sukhormi Roas, Nasgrhek, Prakaong. Hangtok
e
Unir Ludder Calibratian Details
Mleasareree) lem Adr Fluw Meter
Mamulprarer st Accirsey | 1% of 0008 b, whbchever ia geoite
M| dpan Sensor Model
Heral Number 41481 RE 3OS0 Sefieet Sevial Number - -
mn UAE EFM.INZ254 | Insprument Status - Used
Location of Cabibration - LA & A8 VELDOCITY METER
Calihraiion Envirossseni snd [eisib
Temperatary 21°C+1C
Huradiny S5 %HH & 20%HH
Barcanezine Presan: 1813 bl & L0 hPa
Received [aie 8 Mupust 24
Calibrrssan Date B Mowember 2024
Calibramon Precadure In-hopme metbod CT-AFM-00 by Comporison technigue with Stabond Primary Flow Calibeilion
Meleresce Slanidsrd - Soviaiumbar | Tracede B Callbration
Air Flow Mer Chlibraser 3 Lo Tlow TESDLTH] G006 vl van & Augue 025
Ay Fow Meser Gitliboasor 5 Starsdard flow TSI Loy Srsidyne 2 Augusl 25
TEPErAIRE BT Gr oRm0eET ebim 1 March 1024
Preswre mete CPGI00 AT LS | 552 TRA 2| Deciober 1025
Traceahility :
This Cernficaie |5 imaceable 5o 51 Unii dirough Seasidyne 4214 Avcrediiorion Mo, S401
Nate |
The reporied umcestainty is based on standand imcestainty muliiplicd by the Coverape Facue d = 2, prosidisg 4 devel of confidence
approvmaicly 5 %
Calihratinn By 1 me Appraved By = )

Il Pacii Marbavom
Serviee Callhrason Exgineer Calibeaiim Fngineer Supery o

lisuie Dhte ¥ November 2004

wnaslupuay
The nexatin rabsed. oy 0 fae e calficad. The cevisicae shall o be oprodoond exeeps i NalL slbes! wilier sl al (he el ve Fraksterd €0, 130

FMTOE-AFM-01 Riv D4 Bsue date 17/6/24



INRUVATIVE IRSTRUBEST ©ALIERATION | AR
i

ATIVE S ARt A |

5 AR AT

(ERENTETEN T L TR EAY

P R v e

L LR FRART PRARKAS PROVINGE PRS0 T, AECREDITED

. DDA
THR o 2 1 Sl | AN ikl 20 BT m--r:”!!.::n-mnr\
Page 113

Certificate Mo  J9-4FM-205

Eequest Na ¢ Reg-2024-1052

Heale of Caliby atisn © Withsad ASfmsment

st sl ¢ L] ST AR & Errar Wncertainty MPE e
I.{'I kPl {Vmini imink Wi} (kmin i Alimink
5.1 s [Nl a0 Mg o013 s LS
(LR sl 850 o) B i L
ik 0 naon LM LN [ L]
MR 02 0.200 0 1H .03 nons L
2.5 .o 50 niou AL 0073 e LY
23040 ms 18le |0 L nare nnm L0
N LLERE ] [Beibl (B ms [T L} [T L
iR ] a0 2102 200 UL 0429 (L] L
2.4 LLEES) 314 3000 SLE] [ECEY (L N
. m.az 4823 AN -00z3 QL1 L L
i ] LLTRCES 5.0 002 0Nz L] L)
Mwte ST0: Swadard = Uit Under Calibrstion

- LI Beefierone Comdition < 31 170, 1003 kPa, air
Flem Ralg was comnee bl Tom siversiosadand epersling sonilison by using eqemon

Qme:ln = Qrer.rﬁx L
Pret

ot

whire (= Plow Rt
Mo = M easimement Condinon

T e ([T Se—

rel = Zsaadand Uoedioon

* badicanes nos accrediied
MPE = Maximum Peresissibbe Eror Specafied in Maaulicmns s Spevilicasons]

R = Ny Aavailable, Customer dres sl neguire =

stemmenl of e fonminy:

l.enm':'l:imuqu

The rescdi related iy w1 e e salibioind Thesestibine shall i ot repvatess] 14t 18 Al Wit 1w apprescat o the Imncvayn veursam Co. ik

FM-TOB-AFR-01 Rew. 24 vt date 170634

Y
TECHNOLOGY PROMOTION ASSOCIATION (THATLANT-IARAN) M"_
CORPORATE SERVICES J: BOUIPMENT CALIBRATION AND TESTING SERVICES § —
F3404 PATTARARARN REOAL S0 18 SUARLUANG, SUANLUANG. BANGEOK HZH 5 rm?
TOL 02717300628 FAX. 227100484 oy~ S,
i RBATIN

Certificate of Calibration — cemmestere.: iP5

Fil‘: 12

Exquipmsnt ; Anoroid B
Marufacturar Bariga This ceriificate may sol be reprocuced other thas i ful,

i ERDE[ Wilth [i pricr withen approvel of the Bead of
ke i Comperati Services 3 Equpment Cabbaion and Testieg Sarvicss
Sorial Ma.: -
10 Mo LUAE EMAZ DE7 2552
Conditien As-Recebved: Used pom
Rooehed Data; 10 April 2026
Calinratiom Date: 17 Mgl 2025
Referenci: 2504-031 WS Submivied by Unitad Aniysl &= Engineering Consulfam Co, Lid
Amblant Tomparabars; [ 22 2 2} °C
Reiattve Humidity: (M0 EEg ¥ BY Sal Udamsuk £1, Sushurmett Foad,

okl e Biegchid, Phrakhancng, Bangkok 10280

Procedurs used:  The eaiteation was condusied by dreci companson method against Prassuns Mearaing bsinimanis
Standad accordng & calbmition precsdurs SPAP10, using * DKDR 61 ; Caktvtion of Pressure Gauges ™ as
A gudaknag,

Candiion of this wsult of cailbration

1. Aimference staniams inetnersls

Instremant Model Semalbo.  Ceetificato Mo,  DweDate
1) Standard Baromeber DPYIE2 14E2505086 MP-0153-34 15 May 2028

Z.This. instrumént ‘i installed in vortcal canissicn and cames of the cial wis usad a8 (he referecs bl

3.This resul of calitration was mada on maquesied ol the point specified iy cusiorsr

4.5cale and comvenion tacior @ § @Pa = 730062 mmHg

5.Trim result of caliooadon instrument was in absclula preasune.

G.This instrumant was ussd clean ar as prossurs Mmedia.

7.Thes canificate i wabd only fo the lem callbrated on dete s place of calbraticn.

B.This Canifiaiion is imosabis to the lsermationsl System of Unit mainsainad gl -

-Hatonal Institule of Matrology Thailand (NIMT)

Callbrated by :  Kaerkpan Sawvichal : Hl’ﬁpﬂ’ JD-.
Isus Date: 21 Aprl 2025 [ | Phakmes Prabpapal

[ ]%urs Suwannasn
[+] Attmpol Panumacs

mnms‘l:imuqu

TN ATIVE DSTREMEFNT AT R A TR 1 AT

P IV P T AR G

il

¥
TG R Y, ST IR AR || TAMEMRY AN KA
VP BASCEPIITSANLET PRAKAS PHES TNUE s 1HA

L oo 2 0 SRR F AN Bk 20 1T

Cortificate va: T4-4FM 221

Request Na 1 Heg-l

1952

hezishen Rule for Sigtesmesis of Lonforminy

The stumdawed diecision rabe onmphyond o the snsersomts i s Famity 10 wach cal Bratban 1esdi will e spplind aning B4 18R 3015 Chinddin

o e Korpuntig of Complime @b Spwcifiontim as Frllvoing Fig. ansd snmemenis

i - The smaisrrend il phii e ajaade Swemsimn #1099 sonarTage Fobavdin wans w

Pau' = The mesmarroni ki was withn fac breil Hesoom 3 porare of (b skl wneriiinty of reasaersnd @ 95 amoels te AFE

IS | CrSm————— i i it

af s Niwdn. ivapiar, 8 prtion uf tha vspandad usomiuny of maascmes @ 1

Fail = The mvvmsmrsrneyd s b g (b £ xpanden] ssecriairdy wik

5% e cvags ey e o e B |

s Upper limat
Wi ks L o
[
#5% axpanded uncenENTy -I
Meminal
Lovwer limit

End af Ceriificate

I.ﬂﬂ'l'illﬂlﬂ'l‘l.lﬂll

The: et setabed] ks i e bwm coibraied. The smificas (el oo ke reprstaced cce 0 (il wigees writes appresal of the st et Co. i

i TOE-AFM 0L Ry 04 fisue date 1706024

Cert.Mo: 25P1359

Page: Jaf 2
Basuli of cafitenion:- NSthout S Mt Range | TH) mmbg m 780 mmHg
Function:- Abechuie Pressure Messunemsnt Scai |nbecval | 1 mmg [ The Fiith Essimaie )
increasing Pressuns

gt Pressuee (mmHp) | 717z | vamss | taera [ vsoom | reves | rrasz | teaar
LAIC" indation imming} | 2o | raow | 7400 | rson | meon | vroo | teon
e immedg} 208 | 108 | oos | e | s | am | ar

ppbed Prasune mmiHg) | 1847 | 77353 | 7ér &0 [ re0as | mom 705 | Taa
UUC" Indication jmenHgl | 7800 | 7700 | veon | 700 | 7e00 | Taa | reon
[Emoe {memHg) 447 | A% 16 | 035 [ oiF | oss 1.90

The unsananty of messussmant was £ 0 24 mmHg
® UG = Unk Linsar Caitesson

The reponed uncatanty of maasrement wis based on o siandard uwoeninly muisiad
B 3 Cowaraga facior & = 2. providing @ lval of sonddence: of approdmanaty 95 %,

B

lﬂﬂ']‘ﬂ!jﬂ'lllﬂu




TECHNOLOGY PROMOTION ASSCULATION {THAILANDJAPAN)
CORPORATE SERVICES 31 EQUIFMENT CALIBRATION AN TESTING SERVICES
S3484 PATTANAKARN KDAD S00 15 SUANLUANC, SUANLLIANG BARGROK 19250

TEL 271300034 FAK. 371584

Certificate of Calibration el

Page: 12
Espuipmaat - Dighal Tharmo-Hygromaaer
Minafuchee Digieon Thia carttcane mary ot ba MeprodEed omer than in full
asmapt wih the prior seten spprceal of the hasd ol
Moded : TH-I2R Cutporae Sarvces 5 Equigmen Calbration and Tesing Sordices.
Barisd No.: 435031147
10 e LIAE EFM. (0S2587
Condliion As-Received: New llem
Ricuived Data: 10 Ay 2024
Eablration Date: 15 July 2034
I 7 July 2024
Reisrunce: 2E0T-CANNEC Submited by: Unived Anslye amd Ergirsanieg Consuitan Co, Lid
Ambiont Temperature: | 25 23§ °C
Ralative ; (%0 fmyx &1 Boi Ldomsuk £1, Sukhumit Road, Bangohal,
Phmihancng. Sangkok 10260
Preesduts ussd; Calieratiors wam condusbd Lsing in-house calbrabion proceduse TP-HOS aooonding fo comparison

with wiandard chilied mimor sensor for humidity messurement fanciion and comparnison with standand
Insparahine proba for e massureeet Amation o Rumidly | \BTeenmte chamber

Condition of thin result of calibrstion
1 Rednrence simncards instnamenis
nstrumant Magdal Serial o, Gantificate Mo, s Date
1} Standa Chillid MiDn Hgromaar Sens D Prima 11 xBE 2188 28 Bap M4
2} Harhald Thamameaier Wik Sanmsor 1523 GTiT0SE 2 08 Mare 2024

2. Trah corg b js anlid only i th e el o das and pece of cabbation.
3.This Certifoation |3 Wansabks ko he Imsmatonsl System of Lini maimiained through:-
~Thurder Scenific Copoeaton. MVLAB Accmditaiion Mo Callbaion S005EZ-0

Tuchnolagy Premaion iwory (Tradmnd-Japan), NSC-ONSC o, Calbration: 0002
V'.?DUV‘\
Calibeuted by | Sumsil Pransudnoi Sigratary :
(tasun Dase : F July 2024 [ ]Chskeit Wnewwaniua
[f] Vipeen Tantlymas

[ ] Unreppiol Harschai

wnasluemuAl
SITHIPORN ASSOCIATES CO., LTD. N
CALIBRATION LABORATORY SITHIPQRN,, § A
. ey
Simaim Reod BngDuTL Bangpiadl Bonghne 0700 Trasiang ﬂ""*"‘"‘u‘ ATV T 4 RS
1 &3 Email | Ol D O SRR T L0 CALRRATON B

Cert, Mo 1 ACLZ5S030

Pages = lafB
. - L3
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufaeturer : RIOM
Mode = NL-42 ! Microphone UC-52 / Preamplifier NH-24
Serial Mo DOTO9AT S 1BES3T /01221
10 Moz UAE.EFM.0222564
Condition As Foumd : GERID
Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
H1 201 UDOMSUK 41, SUKHUMWIT ROAD,
BANGCHAK SUB-THSTRICT,
PHRAKHANONG IHSTRICT, BANGEOK. 10260
THAILAND.
Laoention - B
Amblent Temperature ; {230 £3 ) %®©
Pressure : {1013 £3 ) kP'n
Relative Humidity : {500 +30 ) g
Received Date @ 03 JANUARY 2025
Calibration Date ; 13- 14 JANUARY 2025
Date of lssue : 15 JANUARY 2025
Calibrated by : Mathakom Pisulpaisn

ki 7o AR
. :

( Thanakul Petchurai |

This certificate i issed in accordaros with he requirements af ISOIEC 17025 standand, may not be reproduced
ather s in full, except with e prior writien approval of the besd of Calibration Laboruiory.

mnms'l:imuqu

Gt Now: Z4H1488

Page: 2 of 2
Result of Callbration:- ‘WWithowut Adjusirmend
Funotion: Humidty Measuramaent.
Reference Standard U Uncertainty
Temparaturs Uity Raading Ervor of Measuremant
ey PRH [RH [%RH) (SR}
20 401 s -1 14
= 50.1 4B 21 1.8
] 60.0 48 24 14
0 ro2 a8 A2 1.8
Aesult of Calibration:- Without Adjustmant
L il
Standard U Uncertaimty
Tamporatura Ruoading Exvor
[a=] (as] (n] #*'c)
w4 3 ek ] D42
24 984 5.2 0218 Qa2
30050 anz 0150 042
40077 401 0o73 Q.42

UUC" | Unk Under Cabbration
The rapamad uncemanly of messsuraman wak base o standard wcentainty mullpied
by coverags factor k = 200, providing confidence leval approsdmately 55%.

il

l.nmi'lsimuqu

SITHIPORN SITHIPORN ASSOCIATES

associates CALIERATION LABORATORY

Cert. Na, : ACLI5030

Job Now  : VOSEACDIEG

Pages : 2ol
Calibration Procedure : CP-AC1

Calibration Method :

This equipment was cabibeated by follow on IEC-61672-3 (2013} Saandard for scand level meter (SLM),

The SLM had tests 1o Acoustical and Electrical signal resis of frequency welghting with Anechoic chamber and Reference
Stnneard Instrusments.

Far tests results of each fems were made by ohservation of each [nstrumens desplay and also with SLMW's display.

Condition of this result of calibration :
1. Reference Standard Instransents :

Instrisment Maosdst Serinl No. Cerl, Mo, Due Date
Wavelarm Genertor JAZI0A MY4E01 TOTE EF-(im%-24 03-FEB-23
Wavefrm Generator 335118 MY$2302742 EF-0007-24  0S-FEB-23
Digital Multimseter 334614 MYS322004  EELBP 210267  13-FEB-25
Dgitnl Multimeser EXTEIY MYS3I20076  EELBP 2000267  15-FEB-25
Digital Multimeser UGN MYGINZ4273 EEL.BP 2210267  15-FEB-25
Pragrammable Atenusor MAT-1070 B2100114 EF-0004-24  OS-FEB-2%
Condenser Microphone 4180 207900 AA-IOH 24 12-FER-2S
Measuring Amplificr NA4ZEAL IAH60495 AAIN-24 D5-FER-2S

2. This result of calibmation was found sccurste as shown on dane snd phace of calibration for this calsbraled bem only.
3. This certificate is traceable to the invernational system of it maintsined at ¢

3.1 Matsanal [nstiruts of Metology { Thailand).

3.2 Thailand Instiuse of Scientific and Technologieal Research (TISTREL

enanslupqueu




SITHIPORN

associates

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. = ACL23030

Job Mo, VOERACBISS
Pages = 3off
Summury of Measurement Result ;-
Uncertainty Msxinmem-permitoed
Parameter uncertainty of
(B}
measwrement {di)

L. Absolute sensitivity 02 NIA
2. Self-penerated noise 0 NI

1. Acoustical signal tests of frequency weightings
125 Hz 3 &
1040 Hz 0.3 {LL-]
B(00 He 0.3 0T

. Ebectrical signal tests of frequency weightings
For 10 He o4 kHz 03 (1]
For = 4 kHz 1o 10 kHz 0.3 7
For = 10 kHz to 20 kHz 0.3 10
5. Frequency and time weightings a1 | kHz 0.2 L
6. Long - sern stabilsty il L]
7. Level lineasity on ihe reference level mnge 02 3
. Level linearity including the level range contral 03 3
9, Tone hurst response .2 0.3
10, Pk C sound bevel 02 0.35
1|, Owerlond indication 0.2 025
12, High level siabilaty 0.1 i1

mna;;‘l'%mg,

SITHIPORN

associates

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

4, Ebectrical signal tests of frequency weightings

Cart, Mo, 1 ACL25030
Job Mo, = VOESACHES
Pages : Sell

Weighting network responss with relative 1o 1 kHz.

Frequency Deviation froam various frequency weighting response curve (ER)
Ui Flat Coweight | A-weigh Ao
Limits
[x] 0.1 [} il £2.0
125 04 0.1 o0 #1.5
250 0.1 0.0 [iT} 1.5
300 00 0.1 i +1.5
1000 o4 0 o £1.0
2000 ] 0.1 0l 20
A0 0 0.1 in} 3.0
RO 1.1 (1] .l 450
5, Frequency and time weightings at 1 kHz
3.1 Frequency weightings st | kHz
Anticpated Measured Duevisted Accoplance
Frequency Value Value Valye Limts
Weiiteg (dB (dB) (dB) (dB )
A = weighl ad.0 o4 i +02
C - weight 4.0 G400 o =02
Flat 94.0) B0 i) £0.2
5.2 Time weighting ai | kHz
Antcipated | Mueasured Dovisted Actplance
Frequency Value Value Value Limits
Werghting (dB ) LB ) (dB ) (dB)
Fas 94,0 B4 0.0 £0.1
Slow 4.0 o ] +0.1
Leg 94,0 B0 00 £
. Long - term stability
SLM Display | SLM Display | Deviased Acceplance
Frequency at initial at final Value Limits.
Weighting (B ) (dB) (dB ) (B} |
A - weight 4.0 94,1 01 lﬂﬂﬂﬂig%
‘ .

SITHIPORN,

SITHIPORMN ASSOCIATES

associates CALIBRATION LABORATORY
Cert, Moo : ACLZ5050
Jdob Mo, VORRACTMISS
Page PoAory
Result of calibration ;.
1. Absolute sensitivity
Reference Mrasured Accepance
AcoiEt: Sigaal Value Tevintion ILimir
{dH ) [ B L4B b {48 |
3,5 (53.54) 939 00 .2
2. Self-generated noise
2.1 Mormal gest
Meassred Value
[dH }
156

2.2 The mizraphon of the sound level meter was replaced by clecmrical signal isgan device.

Frequescy Weighting
Weighting (dh |
A - weight 126
- weight 18,7
Flal 4.3

3, Acounstical signal tests of frequency weightings
Mdeter free-Field acoustic response 21 » level of 84 dB

Frequeney Dheviation fram various frequency weighiing response carve (dB)
| Hz ¥ T . g AnCeprance
Flat Coweight Acweight Limits
125 a3 3 0.3 + 1.8
§000 4 4 4 £ 1.0
L] 31 3.2 32 30
'
Lna}ﬂw{
SITHIPORN SITHIPORN ASSOCIATES
associates CALIBRATION LABORATORY
Cert. No. : ACLIS030
Job No, @ VOBEALDISE
Pages  : Gald
7. Level lUmearity on the reference level runge
Anticipated Measured Dhrvited Acceplance
Value Value Value Limits
[ dB } { B } (dB ) {dB )
137.0 13%.0 (A1 * 1.1
136.0 134.0 0.0 #1.1
135.0 135.0 ] i 1:1
134.0 134.0 L] +1.
133.0 133.0 0 1.1
132.0 1320 0 1.1
131.0 131.0 0 # 1.1
13490 129.0 a0 $ 1.1
124.0 i24.0 a0 +1.1
119.0 1150 0.0 =11
11400 1140 L0 +Ll
108,00 (LA 00 + 1.1
104,00 10 oo wl.]
LEi] 9.0 .0 1.1
Bl o0 o0 + 1.1
B51 9.0 0.0 = .1
&40 &40 o0 s 1.1
T Ta.0 o al.]
740 T4.0 oL & 1.1
9.0 9,0 L =L
64.0 4.0 1] £ 1.1
0.0 Jan ik =11
40 540 o 1.1
49.0 49.0 0.g £1.1
.0 44,0 ik 1.1
14,0 3 i 1.1
M0 40 ol + 1.1
0 30,0 JiXi] i 1.1
40 20,1 Ol 1.1
8.0 250 40 + 1,1
7.0 271 LA ] =1
6.0 262 [ + 1.1
50 252 0.2 4 L1

I.ﬂﬂ'libllm




SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN

associates

Cert, No, 1 ACL25030
Juob Moo : VOSRACINSS
Pages : TalR

&, Level linearity including the level ramge eontrol

Anticipated | Mensured Deviated | Accepiance

Feange Walue Value Value Limiks
(&l ) {dm ) {dB) i dB )
1340 4.0 4.0 o kL1

Anticipated Measured Drevinted Acceptance

Range Walue Value Value Limits
(4B ) | dB ] {dE ] i dB ]
13i 1.0 By A1 #l.1

9. Tone burst response

Time Tane burst Anticipaied | Measured | Dovisted | Accepianee
duration, Th Cyele Value Value Value Lirnits
Weighting {ms ) (dB ) (di ) (B (4B}
015 ] 108,00 ) [ 15550
Fast 2 5 170 1170 [
200 00 1340 134.1 01 £1.0
5 2 5 1080 108.0 0.0 15 ;-5.0
200 500 127.6 127.6 00 1.0
0,25 1 o a9 0l 15 ;-5.0
SEL 2 3 1080 108.0 00 10125
200 00y 1280 1281 01 T
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Certificate of Calibration
Cunismer
Mo LINITED ARALYST AN ERGINEERING CONSUL TANT CO_LTD Crtifieais Nmz 2350 4 L6
Addres K1 S Lidorrmck &1 Sakharh Ricsd. Bangohek Prakaneng. Banghok Reguest %o = R 2250508
106

Uiy U e 1 alibrasion Dcisi

Measurment ko Soumd Level Maeter Micraphose Class: 7

Marulsnires LY Miraphase Model - L2
Mokl N2 Microplone 58, 136173
Seilal Numhe [ k] Preamplifier Madsl - NIF2S
L AL P Freumpiier 50 WHI5
Bsnlfum LA -] Trmtrerrar Stares - Llsed

Cafibration Envirenmmy gnd Thealb
Terponitae NI
Husmidity RN TIES L T
anenetric Prosre Bl mPa P
Reveived D 5 Wik JES
Calieraied Maic TE Muarch 4

Calibration Procedur Irbouse: saeiind CP-SLMATL Bisad o8 IEC £1672-3 1 29013 Flocrmmermamics = Sousd level mesers - Parn & Potiods: teas

Loxdtion o Calibration Lab Aol
Reebrrence Standard
Instrumem Brand M) 2] bzt Tracehdity
Surmitard Manghinz Evied & Ky LiLH A0S I8 b M2 HIMT
Al Gerarar Srazick Svardl] 13 18 diciuber 205 WE Electre
Nniw

The reparied shcertally 18 v o stanidand usrenainty mubiplisd &y ibe Covemape Pactor § = 3, previding o level of onfldence spproximany 9 %

i

Calibrated By : fnf Appraved By !
iuir. Facit Sthavom

Wir, Noppadim |ussgacy
Sevvice Callarioe [rguwer Calisratton Eaginser Supevisor

Taswa Ratw © 1 March J15

:
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SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN,

associates

Cert, Mo, : ACLISO30
Jub Mo, VOSRACHISS

Pages : Boff
1k Peak C sound bevel

Mumber af cyche Anticipated Measured Devinsad Accepance
in Valies Value, Lepeak Valus Limits
wesal signal i dB } [dB ) I dh§ [ dB
Camtinunes [E0] 1300 0.0 1.4
One 133.4 1334 00 +3.0
Mumber al cyche Anticipated Measured Devinbed Acceptance
m Vil Value Valse Limits
tesl signal 1dB } 1dm ) 1 dB L dB |
Cianti 1 33,0 133.0 0.0 220
Positive hall' cvele 135.4 1351 -5 +2.0
Megative half evele 125.4 135.1 03 220
1L Dwerload indication
Measured value { dB ) Dhevinted Acoaptance
Pusitive Megalive Ve Limits
ane-half cycle | one-half cycle {dH | 18 b
e §9.5 (.1 =15
12 High level stability
SLM Diisplay | SLM Display Dheviaped Aoceplance
Frequency ot irmitinl a1 fimal Value Limiss
Weighting {di ) (B ) {dB ) (4B }
A - weight 137.0 137.0 0.0 =3

The reparted uncertadnty i based on & sasdand uncertamty multiplied by coverage faclor & =2

or any value following calcalation,providing a lavel of confidence of approximaiely %5 %

= End of Calibration Certificate
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Cenificne No PRSI
equen i Ring-2r1 1
1. Indication at the calibration check frequency.
[RESETT Seminal Bebare Adjuss Adier Adjusi R Aceeplanes
FAST + A/ M1 Leved (HUd £l e ERR Limit Result
Callbeator Seillig (1] [F1 1] TdE) 1By (el 1 dEj 1 dmy
1R iz 114 dR 14w nae “0s E4n Lo nm nn Ve
Mg btk senarRy was eeshlnbod by fie ese of Sousd Calibemnr B SVANTIR, Medel 8Y 35, K 44m00

2. Sell-penerated nolse, Microphone installed

VLG Setting
el URCERTAINTY
FAST/ H-1H)
UL Vurghsing i} (R ]
A LB e

3, Self-generated noese, Microphone replaced by the elecirical Input signal device

W Brtting
Mewiiired | UNCERTAINTY
FAST | 36130
VN Weighting ] A any
A (539 al
€ o i
2 mi win
4. acoustic signal test of freguency weightings |Without Windscreen)
Iviation frem varises Frogurssy Accepisace
UL Savting UNCERTAINTY
Wickglrling Hespane curse Ll Riwll
VAST | J-130 A © 3
LR AETL ]
<TR Setting. Ay {dmy (dmi
125 He ne s L2 o i Faes
T e {1 an w s (B Pass
4000 e Ll 1.1 L] e 0 Pass
e He 04 i Lk} nm a0 Paan

The ens il ey e e b The i s chll --.n-.m«u..--L-.-...-n-.-..r...u.r-tma'-ﬂ‘luﬂquu
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N TR AR AN PRI IS B508 FIRAILAS
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Cenificne ba I9-RLM=198 Crntifiere Nir
Roquest s REq-225-(15%3 Bequen B 20118
7. Long Terrm 5tabilty
5. Ebecirical signal best of Frequenty weightings, Wisghting netwark respoane with relative 1o 1 kHz VLA Seltim MBracered
UL Senting I ot varbains Frequese Aseaptance UNCERTAINTY
UNCERTAINTY FASTIA /513 e
FAST /o Weightieg Respon: Lismin Ressll
e ST Sersiap {dB} i+ dE|
STH Seising A B iC (R & i) 1 dBy (B
Inifial ian
3 W 03 o 4 T Faas
Foraal [ACT]
LT il LT s Paas
Dbl |
b (£} LT
i e T |5 Pasa & Lewel lingarity an the reference level range
LU Banting hntlelpaned Theviaiion Aci sy
[T o af ] B Parié — ARCERTAINTY
FAST/AH RET e ERR Limii Erwill
ul i 3 -
: = = " STI 1B 4iny i} (BT
on L1 30l Pam P e uTE -i 1 Pase
al i 41 s [T 14 18 an 8] Fuss
14 A A e ; 12810 e (b2 i I Fass
134 1288 e 1 P
B. Frequency and time weightings at 1kHE avm L3 Han o0 Ll Pass
VUL Serning AR AT 1 1au o " Fass
UNCERTAINTY S
FAST | 50-130 REF e ERR Resull K i (o Tl (] Tess
% s 1040 a 1l Fs
LU Weighting fany {aK} 4B} I+l 1 3 1 i
i 55 e og 1 Pass
4 1 0 028 Fast
4. - wan e " =
- it L 112 ko
i ™ Bl L Pass
2 1an bl Fam B i 0 1 P'am
TR u 1] [ i Pass
5T RCEEFIANTE
I EREAINTY g T wn i 1A Fam
REF (UL EHR Limit el i i e T =
LU Time: Respae i) iy 1By (e o w0 (8] Fam
Faai 1400 Hag ] W Fassl o “ Y] i 11 Pas
Sl | G480 (IEY Pasinl ] = M0 an (8] Fam
|
Lig 480 P4 (i i Pussl EL ] £ ann [ P
e W (T (¥ Fass
B L wa L] 8] Pass
i W ua ] Ll Fass
= w b Bi L8] Pass
Hm ] 1 1 P
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Rejuest N Req-2025-0505 Pomm—r" S
12, Gverload indication
9. Leve| lineanity induding the kevel range conral L Settieg Wisarel r
CUD Seivimg s Shravaied Arceptamen UNCERTAINTY
LSCERTAINTY FAST/A 3 LU Limit Resuln
FAST A REF LU EuR Whini Rewalt
STD Seiting (CL1] [+l
LUC R dm iy o= By L LdE]
- Posiivponchaif ke 1394
ns L 1 Fas:
31 0. Megatrve mehall cyde (ELE
114 1an ] (1 Pasi
[ LT
10. Tone barst response
LLC Senting AT Anticgasrd Memired Acceptanee 13 tegh Lewel Staniity
UNCERTARNTY ’ VL Setting Mravored Aeeepaanie
K 106 Tanchurst Tel EER Lirsit L ERCERTAINTY
FAST ) A 2 30130 (AN Limii Rl
ULE Time Rospoar liws) Ly (1] i+ dEi i & dmy
: ST Seithag 4any (£ 1] i =dBk
(LT
Famt x HEn 1a%n o +1, 25
Final a0
wma a1 W4, A
vl nn [AF] H P
200 1an (LT o
Sl ]
'l 1w (1 Wi +10.-50 Pass e |
3 i I un
2im 120 L Mavimumepermitied
<l ¥ T i ni Pama Fanciion
Lncertaisy of measurement
wn e il T P
1. Inckcation ai dhe calibrdion chack fnapaeesy tox appkeabic
11. Peak C Sound |evel > geterale] aswilled %o, appfahie
UL Sertiag Anticipaied Vhrasuerd Arcopiano
UNCERTAINTY 3 Seifpereraied noiie, Micriphuc episced by the cleciionl ingan sgnal devics
FAST /L 58141 REF (AU EHR Haniile
4 Acinstic signal o) af feguency weightings si 10 W bo 4 kElx us0R
ST Sevling fdmy fan} (B LwdBy 1k am)
g nest il freqiamicy e +hilrte i ke
Cumpliis cysle 64 I ™ xn Moot sigaal wst of Tregueny weighuings 3t iz
Posiiivs bl cveie 154 0 Bl Weighting reva ek respona wih relative n | kite
Megmive hullerche LLE] 2 Pass
7. Lusig Tesrn Sxabdine P
% Lewed ety un e refererce level nege 230 a8
4, Ll Imearity mckuding the love fange comirol 030 R
0. Tore buest response 30l
1. Pezk C Seumd level 035
13 Cverkead mabaation 10 di
13 Figh Larwal Stabilny L1 dib
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SITHIPORN ASSOCIATES CO., LTD. s,

SITHIPORN i
» CALIBRATION LABORATORY SITHIRS %
“4 5 At a8 Srinthom Road, Bangbumeu, Bongpiud, Bangkok, KIT00 Tholoed -{d@
Tal +80 2433 3301 Emaoll : colibrotiongesisipnom.oonm TALBEAT I N

Cert, Now ; ACL25230

Pepes @ 1of8

o ey Yoy SN Calibration Certificate

::m:f“;.-.,. Equipment ; SOUND LEVEL METER

Pani' = The imcavs swrnt srsil] wad elibin tha Jmat Fowvurr. 3 parmen ef fhe cxpardnd secowet ) of pcmaspers) @ 8 aupun e Lok Munufacturer : RION

Fod S R E e e ——— - 1 ke s Model : NL-42 { Microphoae UC-52 / Preamplifier NH-24

Fui=T 1 mmds phn B cvpamded oo w b o Serial No.: Q0409023 ¢ 1R5G6ED [ S046%
1D Mo.: UAEEFM.011/2564

[ ]
r} ! — Uppar il
L Condition As Found : GOOD
Magnure walu 1 L
H5% wxpanded uncertanty -. e
Ll Customer : UNITED ANALYSET AND ENGINEERING CONSULTANT (UAE)
Row Mominal B1 301 UDOMSUE 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
FHRAKHANONG DISTRICT, BANGEOK 10260
Lower lisnil
End of Certificate THAILAND.
Location : -
Amblent Temperature : (230 £3) g &
Pressure @ (1oL +£3 ) kia
Relative Humidity : { 500 £20 ) %
Received Date : 26 MAY 2025
Calibration Date : 10~ 11 JUNE 2025
Date of Issue ¢ 13 JUNE 2025
Calibrated by = Mathakem Pisstpaisan
Approved by ¢
R ¥ Wihow & .

{ Wichok Ekpongpradit )

This certificate is issued in sccardance with the requirements of ISOTEC 17023 simdard, may not be reproduced

: oxher thar in Full exeept with 1he prior write I of the head of Calibeai ;
S S A R s S s e DRSS LA i gt s priorwriven sppeoal of e e of Clbetin g laenuau

P U0 I Do e 4838

S | T H | P 0 R N SITHIPORN ASSOCIATES S | T H | P 0 RN SITHIFORN ASSOCIATES
associates - CALIBRATION LABORATORY associates - CALIBRATION LABORATORY
Cert. Mo. @ ACLIS230 Cert. No. : ACL25230
Job Mo, : VOSHACUT1 JobMo.. § VCEIACOILY
Pages : lofR Pages  : 3ofB
Calibration Procedure : CP-AC-01
Summary of Mensurement Result ;-
Calibration Method :
This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for soemd level meter (SLAM). Uneertainty Maximun-pernsited
The SLM had tests to Acoustical and Elecirical signal tesis of frequency weighting with Ancchaic chamber and Refirence Parameter uncertuinty af
Stamdard Insiruments, ) mexsurement (di)
For tests results of esch items were made by observation of esch Instruments display andl also with SLM's display. 1. Absolute sensitivity 02 N
X 3, Self-generated nodse 02 A
Condition of this result of calibration : 3. Acoustical sipral Lests of Frequency weightings
1. Reference Saandard Insiraments : 125 Hz 0.3 0.5
Instrument Mudel Serlal Ne. Cort. Moo Diusé: Date 1000 Hz 03 0.6
Waveform Generatar 332104 MYAS01 7074 EF-001 1-25 11-FEB-26 8000 Hz 0.3 0.7
Wavefonm Generatar 335118 MY52302742 EF-0012-25 11-FEB-26 4, Elecirical sapmal 1ests af Frequency weightings
Digital Multimeier 34614 MY53220104 EEL.BP 240268  23-APR-26 For 10 Hz to 4 kHz 03 0.6
Digital Multimseter FH61A MY$3220076  EELBP 230268  22-APR-26 o= AR b 0 e o7
Digital Mubtimseter 4614 MYGI242TI  CAZIISII0EA  18-MAR-26 For= 10 K= 30 20 &HE 0 0
Programimsble Anenisator MAT-1070 62100114 EF-D006-23 11-FER-26 " o) :
Comdenser Microphone 4180 2977900 AA-1002-25 15-FEB-26 : L‘mg = :mmﬂ‘::::; L :? ET
Measuring Amplifier NA4IKAL JASHO405 AAMOE2S  19-FEB26 CE T = =
2. This result of calibration was foursd nccurmbe a5 shown on dase and place of calibration for this calibrased item anly. 5. Level lincarity inchiding the level range coatrol L L=
3. This certificaie is traceable o the inemational system of unit maintained at : 2 o b e o
3.1 Natienal Institute of Metrolagy (Thailand), :T M; - ilml :'i e
3.2 Thailsnd Instisuse of Scientific and Techoological Research (TISTRL '2' ik brodl 42 _u - ==
1.3 Electrical And Electronies Instlnute (EEI). i Ll s =
3 '
wnasluemuAl naslumuny

picheie § ﬂﬁﬂh




SITHIPORN SITHIPORN ASSOCIATES
associates - CALIBRATION LABORATORY
Cert. No. @ ACLIS330
JobiNe. @ VOGBACOIL
Page : 4ol
Besult of calibrntion ;.
1. Absalute sensitivity
Releremcs Measured Acceplance
Acoustio Signal Walue Dieviation Limit
{dB ) (dB ) LdR b LdR |
£3.9{53.5d) 9238 0.4 03
L. Sell-generated noise
2.1 Nommal test
IMeasared Value
(B )
154

2.2 The microphone of the scund level meter was repliced by eloctrical signal input device,

Frequency Weighting
Weighting (dis)
A - weight 126
- weight 18.5
Flat 24.1

3. Acoustical signal tests of frequency weightings

DMeter free-field scoustic respanse ot level of #4 dB

Freguency Deviation fiom various lequency weighting resposse curve (dB)
{He) : . Arceptance
Flat C-wright A-weight e
125 .1 al 0.1 & 15
10K} 01 ol ol + 1.0
EO 23 I4 24 =5.0
'
enansluemuAl
it
SITHIPORN SITHIPORN ASSOCIATES
e CHTlatEs = CALIBRATION LABORATORY
Cert, No. 1 ACLIS2H)
Job MNe. : VOGRACO113
Pages @ 6of8
7. Lavel linearity on the reference level runge
Antigipaned Miasred Devisted Acceptance
Value Value Value Limits
i di} i dB ) i dB ) i dB )
137.0 137.0 0 11
1360 136.1 18] & 1.1
1350 135.1 0l % 1.1
1340 134.1 ol + |1
133.0 1350 0 =11
1320 1320 L] +Ll
1310 1310 00 11
1200 1281 1 & .1
1240 1240 {0 & 1.1
1190 11581 0.1 % 1.1
1140 114.1 0l 1.1
10500 108.1 0.1 1.1
10 101 LN =11
900 9.1 [N &1.1
4.0 4.0 0.0 1.1
0.0 0.0 0.0 %11
4.0 4.0 0.0 1.1
7.0 T80 0.0 + 1.1
74.0 74,0 0.0 x1.1
8.0 600 Qi kil
640 G40 0.0 &1.1
30 0.0 0.0 #1.1
.0 54.0 0.0 £1.1
49.0 49.0 0.0 £1.1
44,0 44,0 0.0 + 1.1
£ .0 [ +1.1
M0 MO Ll 1.1
300 0.0 i} 1.1
.0 9.0 00 +1.1
8.0 B0 00 +11
7.0 7.0 0 =11
26,0 6.0 0 1.1
5.0 50 0 =11 '
ananslumuAl

ibnie

SITHIPORN
assocliates

J

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert, Now 3 ACL25230

Job No. 1 VOGRACO113
Pages @ Salf
4. Electrical shgical tests of frequency welghiings
Weighting metwork response with relasive to | kiz,
Freguency Dieviation from various frequency weighting respease curve (dR)
(Hz)
% Flat Cowelght | A-weight A
Limits
63 0,0 .1 -0l =10
123 0.0 0.0 0.0 £1.5
250 0.0 -1 -0l 1.5
SO0 X} 0,0 0 1.5
100Kk i 0. o0 =140
20000 ok o o =00
00 o 0.0 og 230
E000 00 0.0 X1} =50
5. Frequency amd time weightings ot 1 kHz
.1 Frequency weightings at | kHz
Anticipated | Messured | Devisted | Acceptance
Primpeency Value Valos Value Limits
Wiging (dB ) {4B) tdm) (dB)
A = weight 24.0 94,0 L] #0.2
C - weight 4.0 84.0 0.0 +0.2
Flat 4.0 54.0 0 #0.2
5.2 Time weighting at | kHz
Anticipated | Mensared Devined | Acceptance
Frequency Value Value Value Limits
Welghtig (dn) (dB ) (an ) (dB )
Fast 240 D X1 =01
Slow L] 4.0 oo =101
Leq 4.0 94.0 o +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated | Accoptance
Erequency at initial af final Value Limits |
Weighting
: (dB ) {dB} { dB § ququ
A - weight o0 0.0) 0.0 40
privdeis £
SITHIPORN) SITHIPORN ASSOCIATES
associates - CALIBRATION LABORATORY
Cert. No. : ACLI5230
Joh No. @ VOSRACE113
Poges : Tal8
8. Level Hncarkty including the kevel range conirsl
Antseipated Ideasared Dievinied Awccepinnce
Rangs Value Value Value Limits
(dB} (B ] (dB ) {de )
130 G40 B0 o +1.1
Antieipaned Measurad Drevinted Awsceplnnce
Range Value Walue Value Lirnits
(dB ) (dBE ) (dB ) (dB )
130 200 2B/Y o] £1.1
9. Tone burst response
Titme Tooe bumst Anticipated | Mensared Devinted | Acceptance
durazion, Th Cyele Walue Vahu Value Lismits
Weighting {ms) (dB) (dB ) (dB ) (dm )
0,25 1 1080 108 k1 15350
Fast 2 2 117.0 116.2 0.1 10;-15
200 00 1340 134.0 0.0 =110
Show 1 2 108.0 108.0 on L0;-50
200 00 127.6 1276 0.0 =10
025 1 a0 980 0.1 15550
SEL 2 & 108.0 108,00 00 L.0;-2.5
200 H00 1280 128.0 0.0 &0
'
enanslupuny
bt e,




SITHIPORN ASSOCIATES CO., LTD.

SITHIPORN, SITHIPORN ASSOCIATES CALIBRATION LABORATORY SITHIPORN,
associates —~ CALIBRATION LABORATORY .

4545111 Eirinthaoin R, Barglurmey, Bangriud, Rangkok, W00 Thesond
ok, +B6 3453 @31 Emall : cobbmtargEalthiphcm oo

Cerl. No. + ACL2S2H)
Jobh No. @ VOOSACOI13 Cert. No. : ACLIS115
Pages : Boff Pages @ 1of§

10 Peak C somnd level . . =
Calibration Certificate
Mumber ol cycle Anticipased Mleasired Deviated Agceplance
in Value Value, Lepeak Value Limits Equipment ; ST L RN
test signal {dB) {dB ) (dB ) (di) Manufacturer : RIOM
i 1300 1300 0.0 a0 Model ¢ NL-42 ¢ Microphone UC-32 ¢ Preamplifier NH-24
One 133.4 1334 ol 30 Serial No.: 00558212/ 157973 /48067
1D Nuo.: UAEEFM.0442558
Number of sycle Anticipased Measmed Dreviated Agoplance
in Value Value Value Limits
test signal (dB ) (B ) (dB ) (dB )
Continuous 1350 1130 00 w20 MR
FPositive half cyele 135.4 135.1 .3 2.0 . e o 3 2
Negative half cycle 1354 15,1 3 20 Customer : UNITED ANALYST AND ENGINEERING CONSULTANT [UAE)
Bl 500 UDOMSLUE 41, SUKHUMNVIT ROAD,
BANGCHAK SUB-DMSTRICT,
11. Orverload indication PHRAKHANONG DISTRICT, BANGKOK 10260
Messured value { dB ) Devisled Accepinnee " FHATTACI
Puosiej i Val Linni flas ;
s HMagatn e AT Ambient Temperature : (230 +£3 ) “
ane-half oycle | onehalf eycle By (dB ) Pressure ; (1003 £3 ) kPn
20.5 8RS 0 1.5 Relative Humidity : {500 =20 ) Y
12. High kevel stabillity Received Date @ 14 JANUARY 2025
Calibration Date : I8 JANUARY 2025
SLM Display | SLM Display Dieviated Accepgance Dute of Lssue © ) JANUARY 2025
Froquency at initial at final Value Limita
Weighting (dB) (dB ) (dB) (dB) Calibrated by : Nathakorn Pisutpaisn
A - welgh 1370 1370 00 4.3
e Pl -
The reporied ancertainty |s based oa a standend uscenainly maltiplied by coverage factar & = 2 { Thonekul Petchumi )

or any value following calculstion providing & lavel of confidence of approximately 55 %
This certificats i3 tssued in scoardance with the requirements of ISOIEC 17025 standard, may not be reproduced
' «ather than in full, except with the prior written approval of the head of Calibration Laboratary. '
enansluemuAl enanslupuny
pchen B

End of Calibration Certificate

SITHIPORN SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES

associates - CALIERATION LABORATORY associates — CALIBRATION LABORATORY
Cert. No. : ACLI5115 Cerl. Mo, © ACL250115
Job Mo, : VOGRACHIG1 Jub Mo, VOGSACHNS]
P 1 Eulh P s dolk
Calibration Procedure : CP-AC-01 i
Smmmary of Measurement Result ;-
Calibration Method :
This equipment was calibeated by follow on TEC-61672-3 (2013) Standard for sound level meter (SLM), Uncertainty Mazimuam-permitted
The SLM had tests to Accustical and Electrical signal tests of frequency weighting with Anecholc chunber and Reference Parameter uncertainty of
Stamdard Instraments, Ll
: measurement (AB)
For tests results of each items were made by obsenation of each Instruments display and also with SLM's display. 1. Absolule sensitivity 02 A
2, Sell-generabed noise 02 M
Condition of this result of calibration : 3, Acoustical sigral tests of frequency welghtings
1. Ieference Standard Instruments ¢ 125 Hz 0.3 0.4
Instrument Model Serial No, Cert. Na, Due Date 1000 Hz o3 0.6
Waveform Generator 332004 MY 4801 7076 EF-0000-24 05-FER-25 000 Hr ni 0.7
Waveform Generuter 335118 MYS2302742 EF-0007-24 05-FEB-25 4. Edesirical signal lests of frequency weightings
Dhgital Multimeser IM61A MYS3220104 EEL.BP 21267 13-FEB-25 For 10 Hz 1o 4 kHx 03 08
Diigital Multimeses JMG1A MYS3Z20076 EEL.BP 2040267 15-FER-25 Far > 4 kiHz to 10 kHz 03 0.7
Digital Multimeter IHB1A MY60024273  EELBP 224267  |5-FEB-25 Fer = 10 kHz to 20 kHz 0.3 1.0
Programmable Attenmator MAT-1070 G2l00114 EF-D008-24 5-FEB-25 5. Frequency and time weightings a1 | kHz o2 0:2
Condenser Microphone 4180 2077000 AA1001-24 12-FEB-25 . Loag - term sishility w1 01
Messuiti Ainplifies HAATIENT oS Al (R 7. Level linearity on the reference Jevel mngs 0z 03
2. This result of calibeatice was faund aceirsts a shown en date and place of calibration for this calibrated ftem anly. B L7l oty laciny e vl v g v - L
3. This certificate i traceable bo the international system of unit maintsined i Tk R e e = £
; i - 10 Peake C sound lovel 0.2 0.35
3.1 Natipaal Instibaie of Metralogy (Thsiland). 11. Overload Indication 0.z 025
3.2 Thailand Institwie of Scientific and Technological Reseanch (TISTR], 11‘ High level stability lJ.l .l

I.E)nﬂ'li‘hi M I.E)ﬂ?ﬂi‘lﬂlﬂ‘w M
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SITHIPORN ) SITHIPORN ASSOCIATES
associates_ CALIBRATION LABORATORY
Cert. Now t  ACL231158
Job No, VOBBACIEL
Fage d0l8
Result of calibration :
1. Absolute sensitivity
Reference Mensured Acceptince
Aconstic Signal Vabae Deviation Limnit
(dB ) {dh ) {(dE ) (dR)
930 (U3.04) [EE) 00 13
2, Seli-generated noise
2.1 Nomal fest
Measaned Value
[dB}

6]

2. The microphose of the soand level meser wis neplaced by elecirical signal inpat device,

Frequeiicy Weighting

Weighting (dH)

A - weight 13.1

C - welght 19.1
Flad 48

3. Acoustical signal tesis of frequency weightings

Meter free-field scoustic response al o kevel of 84 dB

SITHIPORN/)

assoclates-

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

4. Electrical signal tests of frequency weightings
Weighting network response with relative o | kHz

Ceri. No.
Jub MNa,

Pages

t ACL2ZSNS
£ VOGRACMGT
: Solg

Frequency Dieviation froem varivus frequency weighting resposss curve (B}
{Hz} o 7 Accepimnee
Fla Cowaight A-weight PR
125 L5 0.3 0.5 +1.5
10K 11 0.1 .1 +1.0
Bood 0.3 0.4 s 5.0
'
enanslumya
- :
S | T H | P‘ 0 R N/, SITHIPORN ASSOCIATES
associates._ CALIERATION LABORATORY
Cerl No. : ACL23115
Job No. @ VOBEACDUIE]
Fages | GaoflR
7. Level linearliy om the reference level range
Anticipated | Messured Devinted Atplance
Value Value Value Limits
LB (dB) (dB} (elB )
137.0 137.0 L) k1.1
136.0 136.0 LRt LRH]
1350 1354 0.0 +1L1
134.0 1340 B} +1.1
133.0 133.0 ik k1.1
1320 133.0 0 1.1
1310 L31.0 0 1.1
1200 1240 0 1.1
1240 134.0 (K *1.]
11540 159,00 0o % 1.1
11440 114.0 1.1 £ 11
(L] 1090 i +1.1
1040 104,00 0 £1.1
9.0 990 L0 w11
4.0 B 00 & 1.1
.0 ROl 0.0 +1.1
840 B0 o +1.1
a0 ] .0 *1,1
T 74,0 0.0 &1Ll
R a9.0 0.1 =11
fid A 4.0 0.0 +1.1
55,0 0.0 o.g = 1.1
Sk 4.0 o k11
440 49,0 0] L1
4440 44.0 K] =11
300 30 o = 1.1
3.0 4.1 18] #1.1
300 ol 02 £ 1.1
200 5.2 02 £ 1.1
8.0 282 2 +1.1
7.0 273 03 1.1
6.0 26.3 0.3 + 1.1
pall] 254 4 +1.1
'
enansluemuAl

2 B

Frequency Devintion from varioas frequency weighting response curve (dB)

] Flat Cweight | A-welght b
Limits
i3 0.0 0.0 0.0 +2.0
125 00 0.0 0.0 415
250 00 0.0 0.0 &1.5
S0 0 0.0 0.0 *1.5
100g o0 0.0 0.0 +1.0
2000 L] 0.0 0.0 +.0
S0 0.0 0.0 00 +3.0
K L0 i.1 0.1 +5.0

5, Froqueney and time weightings st | kHz
3,1 Frequency weightings st | kHz
Anticipaied Measunad Devisted Accepamnee

Frqoeney Value Value Value Limits

Weighting (4B ) (B ) (dB) (dB )

A - weigh 84,0 By 0 0.2

C - weight 54,0 40 0.0 +0.2

Flag 54.0 4.0 0.0 402
5.2 Time weighting a2 1 kHz
Mnticipatad Messuned Deviased Acveptance
Frequency Walue Value Valoe Limits
hids i (dB) (it ) LdB ) (4B}
Fasi ad. 4.0 0,0 &l
Slow 4.0 4.0 0.0 0L
Leg 4 4.0 0.0 i 0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceplance

Frequency t initial at finnl Value Limits

wenhag (dB) {48} (dB) (dB)

A - weight S 0.0 00 & 0.3 g
SITHIPOR N/, SITHIPORN ASSOCIATES
associates. CALIBRATION LABORATORY

Cerl. Na. 1 ACL25115
Jub No.  : VOSRACHG]
Pages @ Tof8
A. Level linearity inclading the level runge contral
Antleipated Measursd Deviated Acceptance
Range Walue Value Walue Lirsits
(48 ) {dB } (dB ) (dB )
130 4.0 w0 00 #1.1
Anticipated | Beasared Deeviased Acceplance
Range Value Walue Walpe Lienis
(dB ] (dB ) (dh ) {dB )
130 29.0 289 -1 *1.1
% Tone barst response
Time Tome barst Anticipated | Measured Devimied | Accepinnee
<21, dwragion, Th Cycle Wolse Value Walue Limnits
T (ms) (i (B} i) (dB )
0.25 | L08.0 1079 (L1 1550
Fas 2 L] 117.0 117.0 L] 10;-25
200 &0 134.0 1340 L] Hl.0
Show 2 & 1080 10E.0 0.0 1.5.50
200 &0 127.6 127.6 0.0 +1.0
025 | poXi) 989 L1 1.5:50
SEL 2 & 1080 1080 i L0;-25
200 BiMD 128.4¢ 128.0 0.0 =10

I.ﬂﬂ"lilhllﬂ'l AU
Pt .
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CALIBRATION LABORATORY SITHIPORN
SITHIPORN SITHIPORN ASSOCIATES ssociate : "
F5€ O C i, a tE‘ 5 - ._,/J C&UBM‘!’IDN LABOR&TOR? |llr|.'_\lr o -'.rau,n.n-.: Rargpk rra-.n;!:n-r 0700 Thaliend @ e

CerL Ne. : ACL25118
Job Mo, @ VOREACHG]

Cert. Now : ACL2S02E
Pages t laf®

Papes  : Sof8 H 3 -
140 Peak C sound level . Calibration Certificate
Musmiber af cyche Anticipated Measured Deviated Accepiance Equipment : SOUND LEVEL METER
in Value Wauhue, Lepeak Value Limits Manufaciurer : RION
c:nlmd L) (dB ) (dm ) (dB ) Madel : NL~42  Microphone UC-52 / Preamylifier NH-24
o il 1300 L] i1 Serial No.: DOTONES] / LERS2G /OO
Oinee 1334 1334 0.0 +3,0
ID Mao.: UAEEFM.019/2564
HNumber of eycle Anlicipated Measured Deviated Accepiance
in Value Vialue Value Limils
tesi sipmal (dB ) (dB } {d8) (dB ) Condition As Found : GOOD
Contimwaius 133.0 133.0 g 24
Positive half cycle 1354 135.2 4.2 4240
Teogative half eysla e T e = Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
: #1 SO1 UDOMSUE 41, SUKHUMVIT ROAD,
BANOCHAK SUB-DISTRICT,
11 Dverinad Indicatio
n PHRAKHANONG DISTRICT, BANGKOK 10260
Miastired vaius [ A8} e , THAILANTL
Positive Negative Vaue Limits Locatlon; ;
one-halfeyeke | oneball cycle (dR) (B} Ambicat Temperature : {230 +3 ) . =
oS 895 00 215 Fressure @ : [I0E3 £3 ) kia
Relative Hamidity : (500 £20 ) %
12. High level stabilliy
Received Date ; 03 JANUARY 2025
SLM Display | SLM Display Diewiated Acceptance Calibration Date : 13- 14 JAMUARY 2025
Frequency o bl af final Vikin Limis Date of Issue : 15 JANUARY 2025
Waighing (B ) (4B (dn) (4B} s
A - weight 1370 1370 [T .3 Ealieatm] by Hulknkn Elecipingn

The reparted uncertainty & based on a standard unceniningy maltiplied by cavernge factar & =2

or any value following calculntzan.providing a lavel of confidence of spproximately 95 %

Approved by ¢

7 A

{ Thanakul Pelchurmi )

Tkt Culratian v ilnic This centficass is isused s sectrdsince with i requireoents of ISOVIEC 17025 siandard, mty not ba reproduced
. ol than in full, except witls the prior written approval of the head of Calibration Labaratory. '
wnasluemuAl wnaslupuay
Pl
5 | T H | P O R N [ SITHIPORN ASSOCIATES 5 | T H | P O R N 1 SITHIPORMN ASSOCIATES
assacliates CALIBRATION LABORATORY associates 4 CALIBRATION LABORATORY
Cerl. Mo : ACLIS0IE Cert. No. : ACL2S028
Job Mo, VOOEACOOSS Job Mo, : VOSEACHIES
Pages : 2olR Pages : 3ol
Calibration Procedure : CP-aC-01
Calibration Method :
This equipment was calibraced by follow e [EC-61672-3 (2013) Standard For sound level nwter (SLM). Uncertainty Maximumepermitted
The SLM had tests to Acoustical and Electrical signal tests of freguency weighting with Anechoic chamber and Reference Purameter uncertainty of
(B}
Standard Instruments. measarement (dit)
For tests resulis of each flems were made by abservation of each Insinemenis display and also with SLM's display, 1 Al e seritivity 0.2 A
2, Selfgencraed nolse 0.2 N,
Caondition of this result of calibrution : 3. Acoustical signal tests of frequency weighiings
1. Reference Standand Issinaments : 125 He 0.3 (0,
Instrument Mdel Serial No. Cert. No. Drue Drate 1000 He 03 06
Wavelorm Generator 332104 MY48001 7076 EF-0005-24 O5-FEB-25 B000 He 0.1 07
Warveform Gemeratar 151B MYS2M2742 EF-0007-24  08-FEB-23 d. Electrical signal teses of frequency weightings
Digital Multimeier 334614 MYS3I2014  EELBP 210267  13-FEB-25 For 10 1z 1o kilz o Y;
Drigiial Multimeier IM6IA MYS3220076 EEL.BP 20267  15-FEB-23 Far >4 kHz ie 10 kHz 0.3 07
Drigital Multimeter IE61A MYGIO24273 EEL.BP 2210267 15-FEB-25 For > 10 kHz 1o 20 kiHz ) L0
Programmable Albenisator MAT-1070 G000 14 EF-008-24 05-FEB-23 5. Frequency and fime weightings ot | KHz 0.2 02
Condienser Microphone 4180 TOTIH0 AA-1001-24 12-FEB-23 e
I ing Ammplifi MA-42KAl 560405 Af-F00-24 3-FEB-25 bl il L At
easuring Amplifier : 7. Level linearity on the reference level mnge 02 0
2, This resuli of ealibratbon was found sceurnie as shown on date and place of calibration for this calibeated item only, 8. Level Imearity including the level rage coatrol L 03
3. This cenificase is maceable i the intemational system of unit makniained ar ; - Tomms nsrat oo o2 b
1 Mk — Tkl 10, Peak © sound bevel 02 035
3 ¥ (Thai
32 T:I'::d |n's o of Scie 'nrJk od T mfmnh ical Research (TISTR), L2 S elapa - =2
2 Thaikand Institate of Seientific ardd Technobogical Research (T1S 12 High level subility nl ol

lﬂﬂﬂ}jﬂ%ﬂyu

Lana'ﬁlum _




SITHIPORN SITHIPORN ASSOCIATES
ascociates CALIBRATION LABORATORY
Cere. Mo, 1 ACLIZ02S
Jub Mo, VCRACD0ES
Page dull
Besull of calibration :
1. Absolute sensitivity
Rofercmce Mecasured Adioplanis
Acoustic Signal Value Deviation Linsit
(dB ) L4dR ) 1dB ¥ LdB )
93.5 (83.94) 519 00 o3
1. Self-generated noise
2.1 Normal test
Mersaned Value
( di }
14.6

2.2 The micraphane af the sound level meter was replaced by chkoctrical signal mpul device.

Freguency Weighling

Wiighting (4B )

A - weight 1.6

- weight 17.3
Flat 234

A, Acoustical slgmal vests of frequency welghtings

Miter Free-Thekd acoustic respomse a8 a level of 84 48

SITHIPORN

associates

SITHIPORN ASSOCIATES
CALIERATION LABORATORY

4. Electrical signal tests of frequency weightings

Weighting metwork respanse with relative (o 1 kHz

Cork Mo, : ACLISZR
Jub Ne, 3 VOBSACHISG
Pages @ Saff

Frequency Dieviatioa from vanous frequency weighting respomse curve: (dES)
{Hz) = Agcepiance
Flut C-weight A-weighi R
(=] o7 0,7 (%) ]
| Doy [ 2 [ i LD
A0 QT 7 7 5.0
.
mnm}].um )
SITHIPORN SITHIPORN ASSOCIATES
associates 4 CALIBRATION LABORATORY
Cert. No, @ ACLIS023
Joh Mo, 3 VOBEAUHHSH
Pages 1 ol 8
7. Level linesrity on the reference level range
Anticipated | Measured Devimed | Acceplance
Value Walue Value Limits
i dB ) {dB } (dB ) LdB )
137.0 137.1 L1 %L1
136.0 1346.1 4] +1.]
135.0 1351 0.1 % L1
134.0 134.1 ol al.)
i33.0 133.0 0 1.1
132.0 1320 &0 1.1
131.0 1304 o 1.0
1290 128.1 [} =1.1
1340 12448 o al.l
119.0 11581 (A} 1.1
1140 114.1 L4} =1.1
109.0 1051 0.l =11
104,00 iK1 0.1 1.1
LRl 941 R} i 1.1
B0 4.0 .0 *1.1
B9 9.0 0.0 =11
A4 4.0 0.0 =1.1
8.0 .0 [ +1.1
T4 T4.0 i & 1.1
65,0 9.0 iR b 1.1
B0 4,0 0.0 =11
590 9.0 L +1.1
540 4.0 0k =1.1
4040 49,0 1Ll + 11
4.0 44.0 o * 11
38.0 39.0 i +1,1
340 0 0 +1.1
300 0.0 (i1} + L1
200 29.1 0. 1.1
8.0 280 g %+ 1.1
270 7.0 o +1.1
26.0 26,1 ol =1
5.0 233 02 % L1

lﬂﬂﬂﬂ}?ﬂ%

Freguency. Dhesiatbon from various frequency weighting response carve LHB)
A
i Flwi C-weight A-weight “?P'.mu
Limirs
63 0.1 i1 .1 2.0
125 0l 00 00 +1.5
250 (il Tl =1 +1.5
500 i 1] .1 +1.5
1000 il 14 (.0 1.0
2000 0 L] () 2.0
S000 Lo L LA +3.00
B0 0.0 00 00 3.0
5. Frequency and time welghtings at 1 kHe
5.1 Frequency weightings a1 | kHe
Amticipated | Measumed Deviated Accepiance

Frequency Wakue WValue Valie Limits

Weighting (did ) (Bt ) (dB ) (d@ )

A - weight 440 P40 Dl 0.2

= weipht G40 G0 Ol 0.2

Flat 4.0 G0 0 +0.2
5.2 Timse weighting & | kHz
Amticipated Measred Devisted Agcepesnce
Frequency Yahue Vadue Value Limits
Weighting (dB ) (dB ) (dB) (dB )
Fast a4 G40 0 <011
o L] S O +0.]
Leg Ranl B0 il =0l
fi Lomg - berm stability
SLM Desplay | SLM Dasplay | Deviated Acceptanie

Frequency ot initial at final Value Limits

Weighiing (dh ) (di ) LdB ) (dg) |,

A - weight 940 9440 [ lﬂiﬁl‘ib}ﬁ%
SITHIPORN SITHIPORN ASSOCIATES
associates CALIBRATION LABORATORY

Cert. Na. : ACL2S028
Job Mo VOSEADDHISH
Pages @ Tof8
#, Level Hnearity including the level range controd
Anticipated | Measured Dhevianed Acoeplance
Range Value Valse Value Limits
[dH » LB ) (B ) (B }
130 4.0 64,0 1,0 =11
Anticipsied Measured Dheviated Acceplance
Range Waluwe Value Value Limits
(dB ) (dB ) (dB ) (dB }
130 .0 29,1 0.l 1.1
9. Tome bursi response
Timne Tom barst Anbicipated | Mensared Devinted | Accepiance
haration, Th Cyele Value Value Value Limits:
Weighting ims ) (di ) (48 ) (dB) (4B}
25 1 108.0 107.9 .1 1.5 ;-5,0
Fasit 2 & 10 117.0 o0 1025
200 B0 134.0 134.0 o0 £1.0
Slow 2 & 1080 108,00 g L5 <50
200 OO 127.6 127,6 o +1,0
.25 1 9.0 988 A1 15 :-5.0
SEL 2 E 108.0 1020 oL 1.0;-2,3
200 By 128.0 128.0 ol 1.0

Lﬂﬂ'ﬁ‘lum :




SITHIPORN ASSOCIATES
CALIERATION LABORATORY

SITHIPOQRN/

associates

Cert, Na, 1 ACLISY
Job Noo 3 VOSRACNEG

Pages : Bol8
10, Peak C somnd level
Nuamber of cycle Anicipated Measurned Dhevised Acceptance
in Wil Valuie, Lopeak Walue Limits
lisd signal 1 dB |} dB ) (dB ) L dB §
Continuus 13000 130.0 0 3.0
O 1334 1331 0.3 3.1
Number af cycle Anricipmed Miasisnod Dievistod Acceplance
n Value Value Value Limits
test signal 1dB } (dB ) (dB ) (dB b
Cantinupus 133.0 133.00 LAY +2 {1
Pasitive half cycle 1354 135.1 03 24
Megative half cycle 135.4 135.1 03 24
1L (verfond indication
Measured value ( dB ) Dieviated Acceplance
Positive Megative Value Limits
ane-half eyele | one-half eycle (dB ¥ (dB ¥
CLE B85 0.1 £l.5
12 High level stabilliy
SLM Display | SLM Display Deewvinted AgSEpIice
Froquency at indtis] at finl Value Lirniss
Weighting {dB) (B} [dR ) LB )
A - weight 137,06 1370 .0 0.3

The reparied uncerainty is based on o siandand uncemainty muliiplied by coverage facior k = 2

or any value following calculathon providing a lavel of confidence of approximately 95 %

End of Calibration Certificate
tensrlugrpn
SITHIPORN ) SITHIPORN ASSOCIATES
associates - CALIBRATION LABORATORY
Cert. No. © ACL28114
Jub Mo, VCSRACMGT
Calibration Procedure : CP-AC] T

Calibration Method ;
This equipment was calibrated by follow on 1EC-61672-3 (201 3) Standard for sound bevel meter (SLM),

The SLM had tests ta Acoustical and Electrical signal tests of frequency weighting with Anechsoic chaniber and Reference
Standard Instruments,

For tests results of each items were made by observation of each Instruments display snd alse with SLM's display,

Condition of this result of calibration :

1. Reference Standard Instruments ;
Inatrument Mosled Serial No. Cort, No, Dhue Date
Waveform Generatar 332104 MY4E017076 EF-0009-24 05-FEB-25
Waveform Generatar 335118 MY 2302742 EF-0007-24 05-FER-25
Diigital Multineter 334614 MY 53220104 EEL.BP 21740267  13-FEB-25
Digitn] Multimeser 334614 MYSR2007¢  EELBP 200267  |5-FEB-235
Digiinl Multimeter JH61A MYG0024273 EEL.BP 220267  15-FEB-25
Programmable Attenuatar MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphane 4180 2977900 AA-1001-24 12-FEB-25%
Measuring Amplifer NA-42KAL J4360495 AA-3001-24  O05-FEB-25

L. This result of calibration was found sccurate ns shown an date and place of calibration far this calibraied flem oaly,
3. This cemificate is traceshle so the internstional system of unit maindxined ni |

3.1 Mathonal [nstitule of Metrology ( Thailand),

3.2 Thailand Institute of Scientific and Technological Research (TISTRL

lﬂﬂﬁ'l'ihiﬂ‘)‘l.l tl

SITHIPORN ASSCCIATES CO., LTD.
CALIERATION LABORATORY

Am-a2)l Snnthem Rend, Bangbumin Bongpiud, Bangiol, K00 Thaland

SITHIPQRN

associates

Tal +00 2477 537 Emall ; poflbradongelfighom com
Cert. Now: ACL25113
Pages :  1ofB
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Maodel : ML-42 { Micrephoae UC-52 / Preamnplifier NH-24
Serial No.: DO40ERGED [ 1B61T0 /D425
1 Mz UAE EFM.NT2564
Condition As Found : GO
Castomer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
21 SO0 UDOMSUE 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHREAKHANONG DISTRICT, BANGEOE 10260
THAILAND.
Lacation : -
Ambient Temperature @ (230 23 ) b H
Pressure : (1013 £3 ) ki
Relative Humidity : { 50.0 £20 } %

Received Date : 14 JANUARY 2025

‘Calibration Date ¢ 28 JANUARY 2025

Date of Issue - 0 JANUARY 2025
Calibrated by : Wathakom Pisutpaisan
Approved by @

7‘&%

{ Thanakul Petchirai

This certificate s issued in sccordance with the requirements of IROAEC 17025 standard, may not be roproduced
odher than i full, except wilh the posor wrilken approval of the bead of Calibration Labormicry,

wonaslairauny
SITHIPORN ) SITHIPORN ASSOCIATES
associates — CALIBRATION LABORATORY

Cert. No, 1 ACLI5114
dob Ma. : VCEEACHDG]

Pages : 3of8
Summary of Measurement Result ;
Uneertainty Mazimum-permbited
Parnmeter i uncertainty of
(dB)
1. Absolute sensitivity oz MEA
2. Self-gencrated nedse 02 BA
EX el spmal tests of frequency i
125 Hz 03 LG
1000 Hx 03 (2]
BD00 Hz 03 o7
4, Eleetrical signal tests of freguency weightings
For 10 Hz do 4 kHz 0.3 [iE]
For =4 kHz 10 10kHz 0.3 o7
For = 10 kHz o 20 kHz 0.3 1.0
5. Frequency and time webghtings al 1 kHz 0.2 0z
6. Lang - ierm sinbiliny 0. il
7. Level linearity on the referenee level range 0.2 03
. Level Hnearity mcluding the level range contral 0.2 03
5. Tome burst responss 0,2 03
10, Peak C sound level 0.2 035
L1, Orverload indicari 0.2 025
12, High levid sshiliry ol i1

lﬂﬂﬂ"l‘ﬂ&imggﬂ
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SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert, Now 1 ACLIS114
Job Mo, @ VOSBACODG]
Page 4ars
Result of calibration :
1. Absalute sensitvity
Reference Measured Accepinnce
Acousiic Sigeal Value Dreviativn Limsii
LdB ) (dB) {4 ) (dB)
G380 (03,540 3.0 0.0 .3
2, Self-generated nodse
2.1 Nommal test
Measured Value
i dB )
14.8

2.2 The microphone of the sound level maeter was replaced by elecirical signal inpet device,

Frequency Weighting

Weighting (dB )

A - wenght 114

€ - weight 177
Fhat 136

3. Acoustical signal tests of frequency weightings

Peter free-field seoustic responss at a level of 84 4B

Frequeney Deviasion from various frequency weighting responie curve (dB)
A= Flat Coweight | A-weight e
Limits
124 03 03 03 =15
1000 0.2 02 02 £ 1.0
) 24 14 2.4 k5.0
'
Lanmﬂw
Pt '
SITHIPORN SITHIPORN ASSOCIATES
associates CALIBRATION LABORATORY
Cert. No. : ACLI5114
Job Mo, : VOSRACHBGT
Fages @ Gof§
7. Level lsearity on the reference bevel range
Anticipated | Mensured Deviated | Acoeptance
Valwe Value Walue Limits
{dB} (di) [dB} (dB)
1374 137.0 00 P
1360 136.0 00 £ 11
1350 135.0 T & 1.1
1340 134.0 0 ELL
1330 133.0 [iT) £11
1320 132.0 o0 1.l
131.0 131.0 0 1,1
1290 129.0 00 L1
1240 124.0 00 P
1180 11900 0.0 £1.1
14,0 1140 [ £1.1
108,40 108.0 00 £1.1
140 104.0 0.0 11
8.0 29,0 0.0 +1.1
94.0 4.0 0.0 £1.1
9.0 880 0.0 £1.1
2.0 4.0 0 1.1
9.0 9.0 0.0 £11
740 4.0 [0} +1.0
64.00 60,0 X 41,1
0 54,0 00 #1.1
0.0 59.0 0o 11
540 339 0.1 +1.]
90 40,0 L] +1.]
440 44.0 0.0 all
300 9.0 [T =11
340 340 [T =1.1
30 300 0.0 +1.1
200 200 [T w11
R0 28.1 .1 +1.1
o iR 0.l +1.1
26.0 26.1 0.l 10
5.0 253 02 e 11

I.Eln?l'li‘hi 3
s

SITHIPORN)

associates —

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

4. Electrieal glgnal tests of frequency weightings
Welghting network response with rebstive io 1 kHz,

Cert, No. ¢ ACL25114
Job Ne. 1 VOGRACH0E]
Pages @ Sof8

Frequency Dievintion frons various frequency response curve (dA)
{Hz) i . ACcopante
Flat Crwiright A-wesghi Limits
a3 0.0 00 00 =10
125 6.1 ol i =5
50 0.1 L] i x5
SO0 Ly 01 0,0 £].5
1080 o .0 0.0 +1.0
2000 o 0.1 0.0 =20
AN a0 0.0 0,0 +3.0
B0 0.0 0.1 0.1 +5.0
5. Frequeney and time weightings at | kHz
5.1 Frequency weightings a1 1 kiz
Antic paved Measured Devismed Avoeplance
Frequency Vahio Value Value Limits
Weighing tdb) (dn ) (B ) (dH)
A - weight 411 9410 L) 0.2
- weight 40 4.0 0.0 +0.2
Flat 4.0 .0 0,0 (.2
5.2 Thme weighting at | kHz
Anticipsted | Measured | Devinied | Acceptnce
Frequency Value Value Value Limils
Weighting LdB ) (dB) (dB ) (48 )
Fast L Gl L] =01
Slew 9.0 4401 0 =11
Leq 940 Y410 0.0 +{1
. Long - term stability
SLM Display | SLM Display | Deviated Acceplaos
Fronuesiy st initinl sl fimal Value Limits
Weighting (4B } (4B} (dB} (dB}
A - weight 54,0 4.0 oo +0.3 '
17.- *
SITHIPORN SITHIPORN ASSOCIATES
associates - CALIBRATION LABORATORY
Cert. Mo, 1 ACL25114
Joh Mo, @ VOSBACHMGL
Pages : TofRE
8. Level lineardty including the level range control
Anticipated Mensurad Deviated Acceptance
Range Value Value Value Limits
{dB) {dB ) (dB ) { dB )
130 4.0 i) ] 4l
Anticipated | Messured Deviated | Apoeptance
Range Value Value Value Lirmits
(dh ) (L] (dB } {dm )
130 200 9.0 0.0 @il d
9, Tome burst respanse
Time Tane buarst Anticipased | Measuned Devinted | Aceeptance
curnticn, Th Cyele Value Value Value Limits
Weighting (ms (dB ) (dB ) (dB ) (dB )
035 1 108.00 107.% (L1 L5;-50
Fust 2 & 117.0 1170 L] ;-2
200 B0 1340 134.1 0.1 2140
e 2 & 1084 1080 0.0 1.5;-50
200 A0 1276 127.6 L0 +1.0
025 1 94,0 98,9 k1 1.5;-5.0
SEL 2 8 1080 108.0 0.0 0;-25
204 B0 1280 128,10 1 &1.0

wnaslinau
o7 ﬁagk




SITHIPORN ASSOCIATES CO,, LTD. Ay

SITHIPORN) fiais
S |T H | P 0 R N/I SITHIPORN ASSOCIATES CALERATION LABORATORY associates B
associates — CALIBRATION LABORATORY Am- 451 Brinthom Anad, Bangkumns, Bongpid, Bangtak, 10700 Thailand '“"(F'_?\ N
Tol +56 3433 8331 Emal : polmosongsithiphom.com umaaEoT
Cert, No, : ACL25114
Job Mo, 1 VOGRACO6E Cert, No. : ACLI5212
Pages : Boff Pages @ lef8
0. Peak C sound bevel . & .
Calibration Certificate
Number of cycle Anticipated Measured Deviated Accepiance
I Valas Valee, Lepeak Value Limits Equipiint : SO L MR,
test signal (dn) (B ) (4B} (B ) Btaieirta b KIcH
Confinuons 1300 130 ol 14 Model : NL-42 / Microphone UC-52 / Preamgplifier NH-24
e 1334 1334 od 4340 Serial No.: OGS | |BY0ZE /01207
e e = e e 1D Mo.: UAEEFM.021/2564
in Value Value Value Limiis
1t signal (4B} LdB ) (dB ) L di }
Continuous 133.0 1324 .1 2.4 Condition As Found : GOOD
Positive hall cycle 135.4 135.1 0.3 2.0
Negative half eycle 135.4 135.1 03 =20 Customer : UMITED ANALYST AND ENGINEERING CONSULTANT {UAE)
Bl 300 UDOMSUE 41, SUKHUMVIT ROAD,
11, Overboad Indication BANGCHAK SUB-DISTRICT,
PHRAKHANOKG DISTRICT, BANGEOE 10260
Messuned value [ B ) Diviated Acceplanee THAILAND,
Poaitive Migative Value Lisnits: Location : &
ane-half cycle | one-hall'cycle [ dB § 1dB ) Ambient Tempernture : (23043 ) o 4
B8.5 £9.5 an 215 Pressure : {1013 23 ) kP'n
Relative Humidity {800 £20 ) %
12. High bevel stability
- Received Date : 11 MAY H23
SLM Display | SLM Display Dreviaied Acceptance Calibration Date : 04 JUNE H125
Frequency t inltal 24 final Valug Limits Date of Issue ; 05 JUNE 2025
Weighting {dB) {dB ) {dB ) LdA )
A~ weight 137.0 137.0 1] #03 Calibrated by : Nathakorn Fiswipaisan
Approved by :

The reparied uncertaingy & based on a standard uncertminy nmubtiplicd by coverage facior & =2

ar any valee following calewlmion providing s lavel of confidence of appreximacely 95 %

—_— End of Calibration Certificate

M 2.

{ Wichok Ekpongpradit )

This certificass is issued in accordance with the requinements of ISOVIEC 17025 standard, may not be reproduced

I.Elﬂ?l'ﬁ‘hiﬂ‘w M
bt 4/73&- :

ther than in fall, except with the prior written approval of the head of Calshmtion Luw’ls‘l‘jnququ

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4E-451 Sirinthom Rood, Borgbuamn, Bangpkid, Berglot. 10700 Theiland
Tod, +B8 2433 E33) Ernodl | colibrotion@ithiphamssm

SITHIPORN)

associates

SITHIPORN)

associates

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cerll. No. © ACL25212
Job Na, @ VCOBACDIOS

Cert, No, 1 ACL25212
Job Mo, 1 VOBACHOS
Pages 1 JofR

Fages r 2off
CP-AC-01
Summary of Measurement Result :
Calibration Method :
This equipment was calibeated by follow on TEC-61672-3 (2013) Siandard Fr saund! level metes (SLM). Ukertuinty Maximume-permitted
The SLM had tests 10 Acoustical and Ebectrical signal tests of frequency weightlng with Anechois chamber and Refercnce FRO an) uneertainty of
Stancard Instrusmenis. measerement (dB)
Far vests resulis of each ifems were rsade by observation of ench Inssruments display snd also with SLM's display. 1. Absolube sensitivity 02 WA
2, Self-generated moise 0.2 WA
Condition of this result of calibration : 3 Aosasioal siguil \oats uf Heeviey welghtiog)
1. Reference Standard Instnmments : tlj::;l: 03 0.6
Instrumen: Model Serial Na, Cert. N, Due Date e H: :j g':
Wavedirm Generstor 332104 MY4501 7076 EF-0011-25  11-FER-26 4. Eliyioal sigeal veal o ey dehtl i
Waveform Genersior ISIB  MYS2M2742  EF0I225  11-FEB- - i — =
Digital Mulsimeter 34614 MYS31220104  EELBP 240268  X2-APR-26 e SRR n’3 '-.I
Digital Mulsimeter IM61A MY53220076  EEL.BP 23268 12-APR-26 F",_, I[m:w mm’ 0-1 ?'
Digital Multimeter I446LA MYBOI243T3  CAZ02SI20EA  IE-MAR-ZS e = := _I":” = k; = g
Programmable Attenuntor MAT-1070 62100114 EF-000625  11-FEB-26 ﬁ' mf':muiu b b Jid 2o % EI
Condenser Mierophane 4180 2977900 AA-1002-28 19-FEB-26 7. h‘:“_ - :; = =
Mensiring Amplifier NA-42KAL 34560405 AA-3N2-25  19-FER-26 - - s ,N = o s
&, Level lincarity including the level range control 0.2 .3
2. This result of calibeation was found accurate as shows on date and place of calibration for this calfbrated item caly. 9. Toge burst responss o2 L
3. This certificate is maceable o the imernations] system of wnit maintnined of ; 10, Pesk C joumid 1cvel 02 933
11 Overlond indication 0.2 0.25
3.1 National Institute of Metrology (Thuiland). = H@k“;ﬂmw o =
1.2 Thailand Institute of Scientific and Techmological Rescarch (TISTR), :
1.3 Electrical And Electromics Instinse (EEIL),
' .
enansluemuAl enanslupuny
het, B icha B




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN,

associates

4E+451 Sirinthom Rood, Bongburmn, Bangpiue, Sergleak, 700 Thaland

Tol +BB 24335 E33) Emil: colibrotionfiahiphamssm

Cort, No. 1 ACLZ5212
Job No, @ VOBBACOIRS

Page : dof
1. Absalute sensitivity
Relerence Messurad Acceplance
Actustic 5l Value Dieviation Limit
(dn ) {dB ) idB} (dB]
930 (53,54 23,0 o #03
L Self-generuted noise
1.1 Mormal test
Mensured Vahee
{dB )
14.8

1.2 The microphone of the sound level meter wis replaced by eloctrical signal inpus device.

Frequency Wiighting
Weighting (dB)
A - weigh 11.6
- welght 1.6
Flat 232

3. Acounstical signal tests of frequency welghtings

Meter froc-fiehd acoustic response at a bevel of B4 dB

Frequeney Dievintian from various frequency welphting response curve (d8)
R Flat Cweight | Acweight St
Lirmits
125 02 03 02 +15
1000 12 02 0z £ 100
3000 1.0 10 12 50
'
enansluemuAl
ik B
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN/
associates
451 251 Sinnthiorn Rosd, Bangbum, Brngpiisd, Banglak, 1706 Thalane
Tol +58 2433 833 Bl ol erion e R hamLsam
Cert. No. : ACL25212
Job Mo, VOCRRACDIOS
Pages = Gol8
Anticipated | Messured | Devisted | Acceptnes
Value Value Vale Limmies.
(4B ) (dB ) (dB) {dB}
137.0 1370 0.0 w11
136.0 1360 0.0 £ 1.1
1350 135.0 00 ]
134.0 1340 1.0 = 1.1
133,0 133.0 i +1.1
132.0 131.9 .1 1.1
1310 1310 Ty 1.1
1290 1200 00 1]
1240 1240 0o =11
1190 1150 0.k +1.1
1140 1140 [ = 1.1
1080 108L0 .0 1.1
104.0 1040 i =11
990 5.1} i 1.1
940 w0 00 411
B0 B9 0.0 £1.1
B0 B4 0.0 *1.1
] 9.0 0.0 +1.1
4.1 740 0.0 +1.1
9.0 .0 a0 11
.0 4.0 0.0 £l
580 9,0 010 +1.1
344 4.0 0.0 Ean]
4940 44,0 A +1.1
440 440 [ £1.1
.0 wn o0 +11
4.0 3.0 i & 1.1
3o M0 oa +1.1
29.0 290 (] +1.1
2380 78 .1 +1.1
7.0 2740 g + L1
260 260 o +1.1
150 250 00 1.1 '
enansluemuAl
s

SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

ASE 5|1 Srirahoe Rrod, Bongtiming Bangpud Bangtok, 10000 Thaiang
Tl +88 2433 B3N Trneil : caibeotian@ithiphernoom

SITHIPORN)

associates

Weighting network response with relative fo 1 kKHz

Cert. No. : ACL25212
Job No. 1 VOGRACOTI0S
Pages : Sof8

Frequency Drevintion from various frequency weighling respanse curve (dB)
{Hz} : ; Acceplance
Flat C-weight A-weight fia
3 0.1 ) 441 220
125 00 0.0 a1 415
250 00 .1 L1 13
500 00 0.0 4.1 &5
1000 00 0.0 0 =0
2000 0 0.0 00 #210
A0 .0 0.0 0.4 23.0
BO0O 0.0 0.1 8] 450
&, Frequency and time weightings al 1 kHz
5.1 Frequency weightings at | kHz
Anticipsied | Menswred | Deviased | Accepiance
Frequency Value Value Vakue Limits
Wenghting (4} 6B ) (dB) (4B}
A - weight .0 W 00 02
C - weight S0 B0 00 =2
Flat 44,0 G0 o L2
3.2 Time weighting ni | kHz
Anticipated | Mensured | Deviard | Acceptance
Frequency Value Valug Value Limite
Weighting (dB} (dB ) (B ) (dB )
Fast 4.0 0 00 0.1
Show 04,0 ) 0.0 £0,0
Leg 4,00 40 0 =ikl
fi. Leng - term stuhility
SLM Display | SLM Display | Deviated | Acceptanee
Frequency at irsitial at final Value Limits
W \
: _"i'r"_““i! (dB) (i) (a) |o r&#isfhmuqu
weight B0 4.0 0.0 £0.3
[
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN,
2 . assoclates
A5 a5 Hriraharm Read, Bangkumn, Bengpiud, Bengtok, 000 Thaikand
Ted #0024 039 Ermal : calbrotion@sthiphemoom
Cert. No. 1 ACL25212
Job Me. @ VOGRACH10S
Pages 1 TolR
& Level linearity including the level range control
Anticipaied | Messured Deviated Acceplance
Range WValue Vialue Value Limits
{dB ) (dB ) {dB } {dB )
130 54,0 4.0 0.0 1.1
Anticipated | Mexsured Deviated Acoeplance
Fumje Value Value Valus Liraies
(dB ) (dB ) {dB) {dB)
130 9.0 8.8 02 +1.1
O, Tane burst respanse
Time Tone burst Anticipated | Measared Devinted | Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB ) (dB) {dB) (dB)
0.25 1 8.0 7.8 k1 1.5 :-50
Fast 2 ] 170 117.0 i 140;-25
200 500 134.0 13,1 i 210
i 2 # L0 108,01 o 10;-50
200 B0 127.6 127.6 00 210
Q.25 1 0.0 8 )1 1.5;-50
SEL 2 8 1080 108.0 08 10525
20 800 128.0 128.0 ol =10
'
enanslupuny
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN; L

e i

M |1 AN A

A 811 Sirirthorm Rood, Bangbumin, Bangaksd, Bongkak, 106700 Thalknd assoctaties - AMISHE ILASEEIETSAMIL T IRAR AN ST 1R AR AN JL ) i %
Tl +60 2433 B33 Email: calbratian@sRnighamooen THL: (S TEaa 1 1A I 2 TR
Certificate of Callbrathon
Cert. No. : ACLIS212
.
Joh No, ¢ VCERACO10S B
Pages  : Boff e USITED AMALYST AND ENGINEERING CONSULTANT CO.LTH Cortificais oz 25KIB-IR
10, Peak C sound level Adidresi #1 S0k Lok o 1. Ssbummar Hoadl Banprhak. Prakanng, Dangkek H) Reques Mo | Feg-D005-0800
P T T Bl
Mumber of cycle Antiepaned Measaned Dieviased Acosptance Uil Uneder Calibreation Deaally
irs Walue Walue, Lepeak Value Limits P ] s Do Mictuphar: Cluss: 2
150 daggont (dB ) {dB) (dB} (8 ) wanufuctuser SVANTER Micriphons Madd 5V 2715
Cratinuous LEL] 1300 0.0 3.0 licrep Wi MAsTT
Wisdel BT icre b S {LER
O 133.4 1334 0.0 +3.0
Senul urmher [ Presenpdi Rcr Mool
Mumber of evele Anticipared Measuped Digviated Acceplanse (1] LI EFMLIBST S Preamplifier &% -
i Vol Value Walug Limits Risihation a1 an Initrine) Samm . Uil
lest signal (dB ) (B ) (dB ) (dB ) Calibrakan Envirossien) ssd Delat,
Comlinuous 1330 1330 L] =0 T —— R
Positive half cyele 1554 135.1 -0.3 10
- Humdity S0 SHE & 20 R
Negative half cycle 1354 135.1 -0.3 2.0
Tt Presu: 0 hPa = 10 hra
Recrival Duie
11, Crerload imdication
Califrare Dt
Measured vales { 4B ) Devinted Agcepiance walirnim Peecodane lerkarase method CF-NDM-UE based o EC 41152 5017
Positive Negntive Value Limits Location f Calibestion Lah Agastic
ong-half eyele | one-half eyele {dB ) (dB ) Sehriai—y
Ras 205 [V} +1.5 Insrarmem Hirsmmd Moded N e calibeation Tracohitey
Stailand Miciophor: Brnclf Koy Haz Mg 24 Jume 2005 NIMT
Avaddio Grenerann Svamek BVAN 48] m 15 Uctrber 2005 WK Eleetite
12. High bevel stability o
Timser EXTECH -ACT 11 March 2006 TFA
ELM Display | SLM Display Devised Accopance s
Frequency at indtial i final Value Limits The sopuarical uraitrtmtdy b Bueed e slandind sboettinty malipid by the Coverage Faois § - 0. providing a vl of comfidancs appoos sy 45 %
Weighti
uighting (dB ) {dB } {dB) (dB ) e Appreved By : AT
A - welght 137.0 137.0 0o +0.3 Wir. Moppadie Lusrgar M Pazil Mal 1
Servheed Ergiinezs Ealibton Engimeer Sugervise
T Mate ¢ 17 Mdarch 2024

The reparted uncenainty is based on & standard uncertainty mubtiplied by coverage factor & = 2

ar any value follawing calculntion,providing a lavel of confidence of approximately 93 %

Endl of Calibration Certifleate
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©ermificate N Cenificate Me TH-NOM-AE
Reysenl S Rt Mo R 202 3-8
1. Absalute acoustical sensitivity
UL Sritlng Time Expasure Mesurrmeni S 3. Linearity of response Lo steady sagnats ’
TR o s e e e UNCERTAINTY ey T . Sound saposure meter, linearity of respanse for :hml:inF input sinusaidal signal leved
e LU Setting FAST A Y High
Calibrater Seiing il ik iPs b} % 1% (] et ey ) 500 | sam | oo | w000 ] 2100 | 140 | we | 10| sann
o0 He 114 B 120 Lhii iw 136 a3 11 20, 440 P 1000 He Livil & ™ awil meal seil ol S T e
N y swan estabihed B the wse of w Frad SVANTER, Model 8 55, 58, 44780 Error (B i X il i 0.01 00| 0ol
Rt (88) ks tms| 1wl
1. Frequency weightings 00 He Level & | ey 1es| 1288| 13mE
Deviziion fram »srdaus Taleramors
UL Sening . UNCERTARNTY Errar (9E) ob| oo ba
FART | o 400 h:‘"'"-' “"’J':"'F o A s v R
ST Saiting 118 [ 20 i li tewid o oo | 338] 1038 1338
- fl ni a0 n Pacs Error () ool ool ag)
125 13 Wil ] 15 Faw Takeraraces Limil 2 10
240 bz ] a2 il 13 Pass URCERTMINTY 1438 03
S e 02 il 40 L5 Pass Ruil Pasi
eadic 4 1 i b. Sound exposure meter linearsty of error
wimindic M, "' hater e VL Seing Time Exposare Measurement Telerunees
it i e Uitad i FASELA £ 1130 et i et e Errar Lttt Limiin Rl
it M & e o Calibiratar Setiing i s v ira’ b ™ el i
101 s 100 n a1 i au o Pass
1000 §1 1408 (18 a5 48 s am fm P
L) a 100 Lol k) P
10 1) [t 180 1 i Facs
10481 6z 120 E'Y kT a0 w3 Tirs
10481 e 120 B " £ Lo (13 HLd it Paes
1060 Hr 120 40 L a0 g0 10,13 H1.30 Prs
1] i o 33 rlig Y] P
01 i won | e L Pires
] T w1 : LR LR P
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Uantificate ha
[
4_Response to shart duration
a. Resparse far sinusoidal sigrals - refenence lovel
WA iz Tima Epassre Miasuremann Tederances
ISCERTAINTY
FAST A 180130 Rel (11 Rl te Errar [
walibratar sating [ i ira'm 1Fa’h i’ i*a b rs' i
ATKR L 5 s 1Y L o i g 024 - 08 Pase
b. Sound exposure meter resparse for series of toneburst impulses
WL Seivimg Ti Evpavare Mrasurcment Toderances
USRI ARNTY
FAST ) Ay sl-18x Bel (UL 8 Rel AR LS Enfai Resal
Calibeatar Seming w il ira'h) ra'hi 1% 1=
s | i, 55 A o T e 1 am X0 20 Pusi
Hurxi | s, |00 40 W L 1o L] T 48 1! Pass
Brirsl |, 108 dH 143 143 1 oe o L 2%+ Pani
5. Hesponse to unipalar puse
[UERETITET Time Evpasare heavorement wTANTEY
ENCERTAINTY
FAST ! A S s0-1a e e Whitferemi Wi Result
Calibratnr Seeting ish Pak () (L] i
Cominmss Recungle + .37 Fuss
20 i 3T 21
Consmmarms Rectanghe 0t Fass

* Indicates non accredried
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Fhe stualend devishos e eipayed i e Hifeme

el betachab b el

8 o Compdnce ik Sgure Feation 34 Lalaw ng [ 3rel v

The recamaemcni snd phos i

curecrage probdnlay sere a b ik b

s’ The cusrrew et mas weki i amn Sl o o il i o pasded ucrimeiy o oo s Y% o e Ges
il The ewarr e s v of e e, [ 8 perkee of the copamdod Sy o meSrTEER 318 1 i e b

Fad| - Tha macatasmans o) i (s o paried imcenann wit

sTarage pralubiy o sawie e e

‘l Uipper bmi
Measired e l
955 expanded uncesiainty -l ot 1
Li
S Nominal
Lowes b

End ol Certificaty

Thet Frma bk sl 1 e Brmydabaed The oorl e Uhall pol b Frpaintionsid ¢

IR ATIVE INSTRUMENT CALINEA THIN LA

PR ATIVE IRSTRLMIEST OO0 |10, MEAR Enwi |

L R LS00 SENTISAKOR S 1] TARBBOR BANG KARD,
ARIPEHME ATAE PHILLSANIL T PIAKAS PROW TN E 10080 THAR AND

TEL Heah3 1 eS8 1 FAK: 45 R 11167140

Certificate of Calibration
Customar
ame UNITED ARALYST ARD ENGINEFRING CORSULTANT COLTD Certificale No ¢ 25-NDM-163
Ackdoei 81 Bk Libomawek 4F, Suk b it Ressd, Bargehak Prakersorey, Bangleck 10060 Regeest No: o100 50465
Vnit Under Calibraiion Biaile
sbeasmramest iten Soise Ermimess Mienghone Class 2
Warufactieer - SVANTEK Mizrophues Moded | SV 2718
whodba SV 14IE Mlicraphone M | 113718
Heial Murcher 3847 Freerglifier Mode . -
n AR EFM G564 Preamplifier SN -
Resohation 1 dE Insingment Siatus | Laed

Calibiratian Environseil sad Details

Temgersiure BCEFIC
Hurroding 50 S £ 20 RN
emromatric Pressam BOL3 hPa k10 Ps
Hapseivid Dain 19 Febuary 1025
Calirsted Do 17 Mlarch 2925
Califidiog Procodene In-howse method CP-NDM-21 hased on 1B 61252 2017
Locatien of Calbmticn Lah Acistic
B fevett Standard
TastreiTeEnl Braid Mgl SN D al ibvation Tseebdlity
Standard Microphon: Eneld e RIL M 1TERS 15 June 25 HIMT
Amdie Genaraiar Svanwk SVAN 20| L1} 15 xcnaber 7025 WE Elctric
Timer EXTECH . §-ACT |1 March 1026 ™a
Mnde

The repaniod uncertainey i based on sandard prcensinty rubiphid by the Coverage Favtar b = 2 providing s boecl of conlidenes approoamachy #550

Calilirsted By : e Appreved By
Mr. Moppadan | s g M. Pacit Matkavam
Service Cabhntion Eagineer Calbraums [npmesr Superviser

Fsue Dt § 17 March 2029
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Ties resudts st caly 1o Ve derm cusaied. Thet covtificie shalwil be reprodnced i 19 ull, sl m ries pyoval of e imdvsdrve irracnd Cee LA

PR Wi 2 D b 29T

Cenificais Mo 5 NM-06]
Hsquest Mo, Ry 20T5-M65
1. Absalute acoustical sensitivity
WL Setning Time Expesure Measuremesi Taleranees
UNCERTAINTY
FAST A7 80130 Rl v Rl [Error Limk Result
Callbwatsr Seing s ink P2’ W) ) L] (L)
16080 Hx 118 A 12 1% 37 03 ik -1l 426 Pais
B © Absalite semsitivity was estahlsbed by the use of Somnd Calibrter Brand SVANTEK, Model 5V 35, BN 44752
2. Frequency weightings
Dievdativn Trom verisus Tolgranors:
VUL Seiting UNCERTAINTY
Freguency Welghting L e
PAST { 8- 140 A o
i 4 dmy LEY
ST Setiing iy L
*41 He [ L8} 40 18 Pas
135 He 4l on LR L&) Paz
50 H ar an (e 15 Pas
i Hz o al 40 15 Pai
PO e i on 40 E
2008 He LA} o A0 b Pass
4000 He as 18 oan in PFaxs
000 1z 13 (B} s 50 Paas
la
The: rered vk w2 th b el “The ceritcaia shall ooi b i Bl i —'alxta #113 ﬂ?}lqu

TN 00 B 0 Bt s 29704
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534/4 PATTANAKARN ROAD 5

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

0l 18, SUANLUANG, SUANLUANG BANGKOK 10250

NBC.TILTISITOS

TEL.0-2717-3000-29 FAX 0-2719-8484 CALIBRATION 0035
e . .
Certificate of Calibration CartNo.: 24CH15%
Page.: 10f3

Equipment : pH Meter
Manufacturer : Horiba
Model : LAQUA-PH210
Serial No. : HASMO0048
ID No. : UAE.EFM.001/2563(EFM.pH.01/63)
Condition As-Received: Used Item

Received Date :
Calibration Date :
Reference :
Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

24 December 2024
26 December 2024
2412-0601WSC-1

United Analyst and Engineering Consultant Co.,Ltd.

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

(26 ¢+ 25) °C
(50 + 15) %
In - house method

- CP-CH5 by direct measurement with DC voltage

standard and direct measurement with
certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Warakorn Lerngagtrakul

Approved Signatory

() Pornthippa Tameyakul

()} Ponpan Paipim
(/) Saithip Meangmai

Issue Date :

27 December 2024

Tha L are fora p ility of appr 85%

This certificate may not be reproduced other than in full. except with the prior written
Approval of the nead of Corporale Servicas 3 : Equipment Calioration and Testing Services

Condition of this calibration result
1. Reference Standard Instrument

wenanslarauny

CertNo.: 24CH1596
Page.: 20of3

Instrument Serial No. 1D No. Cert. No. Due Date
1)Document Process Calibrator 54030049 130RC116  24E2759 25 Aug 2025
2)Ref. Standard Thermometer 4882054 110RC044 241757 14 July 2025

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

2. Certified Reference Materials The measurement results are traceanle to Sl through Hach Lenge GmbH Ltd.,
Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00
:The measurement results are traceable to SI through CPA chem Ltd.,
ANSI-ASQ National Acereditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4 008 CPA chem 1034203 27 Sep 2026
pH 7.000 Hach Lenge GmbH C03185 09 July 2026
pH 10.010 CPA chem 1034205 27 Sep 2025

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

Calibration Results

Function : mV Measurement

Performing curve by D Process Cali at pH (4,7)(7,10)
Nominal | Standard ) Uncertainty of Coverage
) Actual Reading
Unit Under Value | Valtage Measurement factor
Calibrati: Input
alibration npul (V) .
pH my my pH
oH Meter 4.00 177.48 1776 4.01 0.058 2.00
S/N.- HA9MO046 7.00 0.00 0z 7.00 0.058 2.00
7.00 0.00 02 7.00 0.058 2.00
10.00 -177 .48 -177 .1 10.01 0.058 200

wnms‘lum'uqu Lanms‘l:imuqu



Cert.No.: 24CH1596
Page.: 30of3
Calibration_Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement| factor
(mv) (] k
pH Electrode 4.008 4.01 184.8 0.0071 200
SIN: - 7.000 6.99 a1 0.0092 2.00
7.000 7.00 91 0.0085 2.00
10.010 10.01 -164.5 0011 2.07
Function : T
(*) Without adjustment
This i was with Té e Probe;
- Model © S
- Serial No. © -
Dimension of probe
- Length 112 mm.
- Diameter : 16 mm
- Immersion Depth 100 mm.
Calibration Standard uucr e Uncertainty of | Coverage
Paint Temperature Reading measurement factor
ey {°c) (*c) c) (£°C) *
15.0 15.001 15.0 -0.001 0.13 200
30.0 30.003 30.0 -0.003 013 200
45.0 45.004 45.0 -0.004 0.13 200

Remark - UUC* = Unit Under Calibration

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

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

-o0o-
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Agilent bb 240 280 Series Atomic Absarption
Spectroscopy Systems

Preventive Maintenance Checklist

Agilent Presertivie Mainterance provides factory recommended senvice for your analytical
systemns 1o assure relisble operation and the securacy of your results,

Duelivered by highly trained and certified service enginears using genuine Agilent parts and
aupplies, Agilent Praventiva Maintenance provides evenylhing you need 1o reduce unplanned
devwntime and keep your systemns operating at their peai. This checklist will be complated &t the
end of the service and provided fo you a5 a recard of the installation

Neaite: While non-cumant production A instrament and O SCCessory models ane nol coversd
specifically in this document it can be used as a basic referenca.

For more infarmation about Agilent Technolagies sendces please visit our web site using the
following URL.  httpe!viww.agilent comyen-us/sarvices:

Introduction

Customer Information

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

2 Acustomer representative should be availebiz to the engineer while perfarming the preventive
mamienance procedures.

3 Any parts, not included in the Pars Lists section ol this document, are not part of the
recommended Preventiva Maintenance service, nor are they included in the price of this
SErvine

4 If a system requires the use of exira or special procedures andfor parts for the maintenance
servicg, then these must be crdered separately and charged aE a repair, which may incur
edditional costs,

Revimon: 10000, Isaued Movember 2021

@ Agileni Tegtinclogies, Inc. 2027

w-s:f ‘Agilent
ienenslumuny

FSHI
C SS'I"ah nstrument Preventiva Maintenance Checklist

frem gl 13 Dara

Instrument Maintenance

System Information

O Check this bax if an instrument configuration report is attached instead of completing the

teble,
lndnm-n@;mm Ilamnmr.lﬁ! ! I80FS  BRS
nstrument System Siteand |
Location J Wit Hv.n'lz."a“ and Trouneesing Comanawt

unwmwwm“

o | Listfhe Serial Mumbers of gach |

JEECie o S
b G wsnig by} mﬁoom
z
3
4.
.6.
s
B
L}

Davreo L Feweed: Wiowernbee 2000

& Agien! Technakages inc. 2001
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CrossLab

Frovm imigh o Duttee:

Inglryrnent Preventive Mamtenance Chacklist

Important Customer Web Links

«  For rmaore information about Agilent Technologies senicas, pleasa visit our website using the
following URL: htto:! faww. aglent comyen-us/ products crossiab-instrument-servicas/sarvice-
rapair

= Toaccess Agilent Linkersity, visit hittg:/fwww agilent comy/crosslab/university/ 1o lesm about
{raining options, which include oniine, classroom and ansite defivery,
Atraining speciakst can woek difeclly with you to help determine your best options.

= Auseful Agifent Resouree Cenfer web page is available, which includes short videas on
rmaintenance, guick lists of consumables for new instruments, and other valsable information,
Check cut the Resource Page here Wipsy/www agilent comyen-us/agileniresources

»  Meed technical support, FAGs, supplies? = visit our Suppart Home page at
http:/weew.agilent.comy search/support

= Getenswers. Share ingights, Build connections:
Jain the Agitant Commumity at https:/community.agilent comdwelcome

Service Engineer's Responsibilities
«  Comact the custormer and ensure that 8l neces=ary supplies are avallable before the
praventive maintenance visit,

«  Confirm the ability of the mstrument 1o defiver continued safe operation as established via the
Agilent s safe operation flow charl. (Refer directly to the A% 55/240/280 Preveniive
Maintenance Scope of Work to make this decision)

+  Only select those pages that relate to the gystem or module being serdaced
+ Complets emply Relds with the refevant information.
s Complete the relevand checkboxes in the checklist using either 3 “%° ar tick mark “v™

= Check “Saction not applicable’ check boxes 1o indicate sesvices/tasks not delivered, as
appropriade.

+  Complete the Preventive Maintenance service in the order of tha tasks listed
« Complete the Service Review saction togather with the customer

s Complete the fields for page numbars at the foot of each selected page

= Completa the total number of pages field in the Service Completion section

= Askthe custamer 1o sign the Service Cempletion section inchuding the customer's and your
signature

This infarmation is subject 1o change without notice,

Raweon 10 00, Biosd Mowmber 7021

& Aglerr Technofogies ine Hid

Agllnnt
wenanslumuny

Falm‘t
C SSLab Instrumant Preventive Maintenence Checklizt

Foow ngt s hsem
O Agilent As safe operation fiow chart inspections {to determine if the PM can be parformed)

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

d Discuss any specific issues with the customer before starting

O For HF application systems, if standard sample introduction systam was not installed, ask
the cugtomer to nstall it Wa

@ Review tha instrument loghbook for recoaded problems and commants.
A save Instrurnent control settings belare starting the procedure.
@ Parform & general inspection of the system for ceanliness

Check for proper installetion of parts, assemblies, sersars ele

@ check syatem for requred instalation of companents, settings as defined by current
Service Notes

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

d Uze SO 1o perform a Full Wavelength Scan far Cu HOL - "As found test_1°
d Perfarm a Besic Cu ABS fest - “As found fes1 2"

Print the Details page of soréen caplures of the 1est resufts and attach to the end of this
chechklist.

Furdision: 10000, iraved hesernbar 2021

& Aglent Technalogies ne. K21 ﬁ Agll'm
Lana'rs‘lumuqu
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Instrument Praventive hMainfenance Checklist
Freventive Maintenance Procedures

FLAME SYSTEM section

O saction not spplicanle

Electronic components

d Rewigw and conlirm instrument configuration data in SVD

ﬁ Confirm power supply voltages using the SVD Power Supply okagriostic,

ﬂ For Dual Besarn instruments - Confirm RBC frequency using the SVD RBC frequenay
diagnostic.

é Check the burner adjuster controls for comglete and free mavement. If the burner adjuster
needs lubrication, usa Mokykote 321 ar mineral-based rmalybdenum disulphide grease.
|ﬁ Run SVD tests to eercise all motor drives over the full range of theis ravet

Monochromator drive
slit drive
Lamp selector

O ABA

Optics companents

d Check that external optical surfaces are clean — Clean or replece as required,
B use SVD and perform Mano Wavelength Corestion,

& usesvo and perfom St Calibration.

& sz svo & perform Graing Squareness Diagnostic.

B Use SVD and perferm Zero Order Offeat/Mono Comection,

& Use svDang perforrn Wavelsngth Repeatahiiity.

Ef Physicaly inspect sedected HE lamps {customer to supply per their cholos) and measuns
the % Gain for each lamp. Advise custamer if lamps are showing erission degradation dua
to age.

Check that the signal energy of the 02 and HE lamps track property. Advise customer if
their D2 lamp is showing amission degradation dus 10 ags,

Feasion 10.00, lssued Nowember 2021

& Agiient Techrologies, Inc 2021

- Agilent

wnenslupunu
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Instrumant Preventive Meintenance Checkliat

FURNACE SYSTEM section
é Section not appticable
O Review and confirm instrument configuration data in SYD
0 confirm power supply voltanes wsing the SYD Power Supply disgnastie,
O Run SWD tests to exercise all mator orives over the full range of their travel:
O Monochromator drive:

Qa  Siit drive
O Lamp salector

Optics companents

O Check that external opticel surfaces are chean = Clean o replace a8 required
U Use 5vD and perform More Wavelengih Carmection,

O Use SvD and parform Siit Catbration,

O Use SVD and parform Grating Squarenass Diagnostic.

O use svD and parform Zero Order Offset/Monn Corection
I Use 5vD and parform Wavelength Repeatabiity,

3 Physically inspect salected HE lampa (custarmer to supply per their choice) and rmeasure
he % Gain for each lamp. Advise customer if lamps ane showing emission degradation dua
1o age.

2 Inspect the GTA workhead gas hoses and connections for leaks.
3 Pressure test for gas leaks

2 If the conler system is accessible (stand-alone) check for correst oparation and
coolant/weter leval — thea includes eny temparature and pressure settings plus filter
cleaning (air flow ard water),

& inspect the GTA warkhead water hoses and connections for leaks.

& check all graphite companents and replace if necessary
Fesigmer 10000 issusd Novenber 2021

B sl Technsioges, ing 31

- Agilent

wnms'laiﬁ'wﬂu
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CrossLab Instrument Preventive Maintenance Checkést

Fic gl B Ok

5 1 troducti Aozt

ﬁ Inspect the burmer interlock plate to ensure that the interlock pin ks sacure and conect far
the burmer type

Efl Clean tha burner ghot with a clean white card
Check the uniformity of the alot width.

d Clean tha burner if required.

d Charge the burner o-ring.

d Clean tha nebulizer, spray chamber and liquid trag.

Ei Change all o-rngs and saals in the nebulizer, nebulizer block end apray chamber,

ﬁ Check that the pressure relief bung releases readily.

ﬂ Change o-rings on the fuel and oxidant defivery barbs

@ Leave the ligud vap EMPTY and verify the flame will not ignite in this stata.

EI' Reafill of trap and check that owerfill drains freely into the drain/waste tube.

d Check the drain/waste tube for pood drainage. It should not have tight bends, kinks or loops
&nd the lower end must be above the ligud Evel in the waste vessal

Chack and clean the igniter electrode

H’ Pressure test for leaks
E’ Leak test gasbow internal components and connections
EI' Chack safety interlock status end operation using the SWD nterfock mondtoring diagnostic

& Ignite a flamea.

& Chack that you can edust the nebulizer uptake rate from 410 6.5 mL per minws

= Optimize the instrumant ready o perform Cu senaitiity test

" Create & manual method 1o perform a Basic Cu ABS test - “Final Perfarmence Testing *

Run a PM completed sensitivity test for a 5 ppm copper semple and record the results in
the &4 PR Performance test resulls and measurernents table,

Povagdort 10 00 Isned: Nosermbar 2070

& Agikart Tashoekogue e, 201
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[:mSSLﬂh nstrument Preventive Maintenance Chack|ist
Fey gt Dt
O Tube
Q Electroges
Q Shroud

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

O Optimiza the ingtrumeant raedy to parform Cu seneitivity test.

O Run the sensitivity teat for 8 25 ppb copper sample and regord the results in the resylls
Lable,

ﬁ Section MOT Applicable
O Check condition of the PSD capillary - replace if necessary

0 Chack condition and cperation of PSD syringe - enaure |t does not have 8 focks and
bubbles

O Change PSD rinse batile o-ring
O Check and clean the rinse vassel

2 Check the drain tube for good drainage. It should not have tight bends, kinks or loops and
tha lower and rmust be above the ligued level in the waste vessel.

O Ensure that the weste vessed i suitable for use with the fumace syatem,

ﬁ Section NOT Applicahie

B Re-torque screws securing the hubs, presser arms and pumg rofars

2 Adjust each reller so that it rotates freely,

I wipe clean the purmp rotor rallers and pump bands with a dry clean cloth

3 Ensure that the presser arms and the surfaces near the pump are frea from dirt and =gills

O Remeve te pumg madule rear cover and check of the incursicn of liquids and any signs of
COosion

I Re-torque the nuts that fasten the motor mounting plates to the chassis.
O Check clips securing tha diluents holder and replace if neceszary.
0 Msconnect, chean T-piece, and reassemble the tubing using the follawing steps.

Fesasior 10.00. ssusd November 2021
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CI ESSLah inatrument Preventive Meinienance Chackist

Fum iy Do

O Remowe the T-plece by dsconnecting the pump iubes, the pump bands and a8 siher tubing,

D Place tha T-piaca in &n uiiresanic beth comaining strong detergent 1-5% Decon 30 or
sirmidlar, for approximately 510 minutes.

QO wash the T-plece under 8 lap with 2 strang fiow of waler,

B Rinse with distilled water through all of the inkets in the reverse direction 1o normal sampie
flow.

D Reassemble.

d Section MOT Applcsdis
The Agilent 5P5 4 autasarmpler is designed o need minimal maintenance,
The following mainterance reguiremens ane suggested to raintain the performance of the
autasampler,
O Cleaning the spill tray, rack location mat, end frames and chassls accessories with a damg
soft cloth and dluted mild detergent.
O tleaning ihe autosampler cover panels with domestic window cleaner

O Checking the X- axis and Z- s dive bells for cracks, splils, damaged teeth, excessive
fraying, color changes or degradation from fumes..
O Check the ¥- axis, Theta- axis and Z- axs FFC cables for crecks, incomact positioning,
dernaged edge of damaged commectars.
NOTE: The autosampler requires no extra lubrication througlut its lifetime,
For further details refer 1o the SPS 4 sendcs manual GB410-20050,

@ section NoT Appheatie

O Check the s-aiis and 7-axs timing belts - Replace if there is are any cracks, spiits o color
deterioration and belt termion

0O Check belt tensions - adjust if reguired

0 ©heck the lubrication pad for single «-axis shaft. if pad is dry or customar hes observed any
wibraticn or erratic movernents of the s-axiz carriage, add 1 mL of Dow Corning 200 ® Fluid,
200 CS into the wedl

H Check the aute-samplar abiity o find tube positions - Calibrate if required

O Clean the exterior surfaces of the accessary with soft lint free cloth, This doth can be
dampened with warm water or 3 mild detergant. Do not uze organic sohents or abrasive
cheaning agents.

Foirgion 1000, liud Noversber 027
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Enstrument Preventive Maintenance Checklist

Signature Page
Service Review
d Aftach available repornsprintouns of all tests to this documentation
Record the Preventive Mainenance service activity in the customer's records/loghbook.
ﬁ Update/resel ingtrument maintenance counters as appropriate.
ﬁ Affi the PR sticker 10 the system of instrurment loghaok based on the customes's request.
d Complete the Service Engineer Comments section if there are additional comments.
& review Thig serwace, parts replaced, and test results obtained with the customer,
If the nstrarment firrmare was updated, record the details of the change in the Sarvice
Enginear's Cormments bow or If necassary, in the customer's 1 records,

Test Results

Flame optios PMT Gain 251

For copper at 334 & nm, 4 ma, 0.5 nm il widih <555 | &4
Flanme peformance st with 5 pom copper sample

#ir facetylene, miking padde remaeed Abs valug > 0.5 0-55%%
ir iacatylens, mising R instalked, 1] regiicates ®RS0 10 6.2
Dreuterium fumsos optics: PRT Gain test

Far copper at 324 8 nm, 4 ma, 1.5 nm sl widify | «55% | -
[uteriuin hmace perforrance Leel with 25 ppb copser sampke [124.0 nm]

Precision %RS0 = 4.0% -
bt e 2015 =
Zesenan fumace anakical performence: 38 pob copper samgple (3374 nm)

Precision RRS0 Z4.0% i
ks v z0.14 -
MERR 0% -

Ravisor: 10.00, issusd: Movemba 2001

& Aghent Technobogies. nc. 2021
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Instrument Preventive Maintenance Checklist

B ssction WOT Appkcatie

B Inspect VG& gas supply hose.

B Inspect/replace VGA purp tubing,

O check low gas pregsure interlock setting— adpust il required,

O check precision arifice gas fow setting - adjust if required

O Check gas requiator pressure 1o 46 psi (325 kPa) - adjust if required,

B Cleen the exterior surfaces of the accessony with soft linl frée clath. This clath can be
dampened with warm watar or & mild detergent. Do not use crganc solvents or abrasive
cleaning agants.

UltrAA larmp accessory (extemal)

@ section NOT Appicable

O Check the condition of the power cable.

O Clean the exterior surfaces of the accessory with soft lint freeclath. This clath can be
dampened with warm water or & mild detergant. Do not use arganic solvemts or abragive
cleaning agents

Restore System

O i you have alterad the customars instrumentation during the course of PM, restore 1o the
original stalus 1o alow the customer© to conduct their normal activities {e.g., reload the
customer's method.)

Guidance

If the PM servica is parformed prior to 8 quesficetion sarvice, then use the quetfizetion procedure
as & guide for final ingtrument sed up and checkout

Bvigon: 10000, i hosermis: 2071

& Aglen! Technolagies, ine. 3001 “Eﬁ;‘_ Mi'ent
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Instrumant Preventive Maintenance Checklist

AA consumable and parts list table

Test Sabsteon = Cu Spprm

sohtion 87 0030100 50 55140 240 220 i suppied Commen
Test Soution - Blank solution S190-T00T 5055 140 280 720 P suppied Common
Copper, 1000 ugim, 100m | 53508279 50155140 280 280 v Cammen
Em;%tm'"m G0 COSA400 50 &5 140 200 B0 P suppiied Flame
Ongaric Kit ¥ D0S3S00 50 55 140 280 720 P suppied Flame
Wire Msbulizer Cleanig snniaaToe | 505671402603 conmmable | Flane

TubingrCapllary S Mets S DO2B0n 9055 140 240 B0 iriureabls Flamne

Capillary Tubs Hivac Neb (3]
(organics ank)

Glass mpoct beads (Sipk) S DO2ST00 5055 140 20 10 consumable Flarme

Gt D000 5055 140 240 TR0 aonsarable Fiaia

Tetlon Impact basds (VPR oenposaane | 5085 140 200200 eansumatie

(amanics ank} Flame
Bumer cleaning strip (100/pk] | 9970053500 50155 140 280 220 consumabie Flame
\Wirddow UV siica - round . -

b HNOOE2E00 50 &5 140 200 250 P suppied e
Wirdiow UV silca -
Pecoanaar el side) 0N OOEIS00 9055 140 240 70 Fr auppied Carmin
Pard achegive wirdow (round) | 450092700 50 55 140 240 250 Fod supphed Comron
Pad aohasie window =
(rectanguin ASDC2E00 5055 140 240 380 Pid auppled ¢
Bhectrode ki (1 pr} (D2} & OCIACG GTATH Pt supphed Furnace
Srevurt (0) sxooosice | e FMsuppled | Furnacs
Tesrnan slectmaa kit (1 g H310003500 GTATI PM sippled Furnacs
Zeernan shroud &3 000300 GTAT20 PM supplied Furnace:
Orng PED inse bottle L=aln areen i) PED30 P mupplied Furnnce:

* For engineers who only service AA instruments 5190-B279 can be used as a cheaper
alternative for 6610030100,

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

Those classified a3 consumable shoubd be provided by the customer ar charged to the
customer if supplied by the Agilent service engineer.

Amasion 1000 Issusd Movember 2021
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Service Engineer Comments (optional)

nstrument Pravent

2 Maintenance Checklist

Service Completion
Servios request rumber _GODS 4% 43

\ =
Agieni sigraiure Faweghkotn o3
J

Total rornber af pages i this dooument i3

Frequency:

Srenraging Period: 300

Datapoint Count; 20

Upper Linit:
5100
Arorage Freguency:
22.00
Lower Limit:

a

it
A

Cumtomer signsture ""_Qmé_n i

Highest Measured Frequency:
E0.00

Lowast Measured Frequency:
000

L Passed |

Power Su,. .

Averaging Period; 30.0
D=tapoint Count: 20

Upger Limit (V] Result:
13,20

-1nE

5.50

100

Lower LimfL 857 Aectual (V)
1000 1212
-11.80
E1-)
HL00V 21000
Report Gonarstad Al UVAVIORS SAR25 AN 7

swmmm

enenslumuny

SVD Results Report

I8
TaT

T AV

VA

®
z

b
Customer: LAE

Addrese: Sof Liemaok 41, Sokhima fd.
Bangkak

iR Star e 19T S TERAY  Diibes e Time: 90 P

Service Engineer; Kanpakar 3.
Caonfact Dolails: 0263TEIGTIHT

Conﬁg;tmiun:

Serial Mumber: MY1380001

—
T T 1 S g &

Turrat Type: Auomatic

Instrumant Medel: Varen AMANE40EED  Number Of Lamps: 4

e Ingtromant: True

Furn Insim abs Trine
Zeoman Present: Fase

nal Zeeman: Fase
Tnternal UlrAA: Fatse

: Dradva Banm

Mono Type: Audtomatic
Gasbox Type: v Gas Box
Burto Burner Adjuster: Fake
Mains Frequency: 50
Firmware Version: 2.1
Phatomultiplicr Type: Kormak&anm)
FWE Varsion: 45

EEPROM L ! :

Ingirmani

Zaro Wavriongth ©'zat 0,033

Feno Corraction: 0770

Clame Hoorg: 32411804

Aepan Generaled A UNEROZE BATO A

2100 D2 Ruv Hours: 53355 500

I umber; nat set |
D2 Install Date: 1711970
al intensity: 1.000

C2 Last Inlensity: 476.000

1 smmmﬁ

enanslumuny

E-. — T Y i Sm

Beam Balance:

Lamp Type: Crppor

Lamp Socket Used; 2

Poak Selected; 324.60

Lamp Alignment: [ EETREGN

' Lamp Screw

| P Sample Feok [ OO ]
ol Fa LY
_— il ! Tl y
B e
El s Pk ][O0

¥ Lamg Screw Result

+ ey Efpreanfs); Copper

olEisiionid

2sio Gias -147
Firat ©rdus

Second Crilar L

Rogarm Con VRS O

A Limit {am) Result:
S P |
325.15 F'assed

EPacce |

o1 G997

n T
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Lamp Zurrent{m): 4
fidthnm): B2
Slit Height: Nomal

iriE
-

324630 Upper Limitinm)

4 brvr B Do —

=1z 724827 ¢ 124,623
1 Ao ey Snmole d: 224,823
& 91 224821 D 1310
L 3T ey 14,819

B1g

aan: 1M Stana

5 s e

AR Geaorated AL IR BT 0 4

nenslumuny

Rosult: § :

e =
i
M
- R -
3. 30 Tow pe18
Dty
HArpon 5 :u'..JIM!“'Iwm

enenslumuny

Wavelengih Drive:

siitn

Turrat Drive:

Rt B

Urper Limit

iz 207
1 191

1 332
1 L

10Uk

5 -} 7L

L 1 3043

T P

i Flzme Deteet: ST
: GO Active: TTTEITEN

e Cxidani Pressure: [TTETCTRN

e ignition: F7E NN

3 x'mmmumm

enanslumuny

Sequential by ime report FUI2E 10:53 AM Spectrdd
Fage 1ol 1
Analyst
Dabe Staried 1302025 1033 AM T, 17000 S 3:X) A
Works heat Sena ity Tes1 11
Comamant
Mothods Cu
Computer nimmg  DESSTORPEUFRS
Barial MumBer: MY TRNR00M
Method: Cu [Flame|
Sanpie 1 Cone gL WASD  Wean Abs
CaL & [ IR 00002
Raadings
nanz 0000 [=E =] WEs 1051:48 AM
BTAMDATT | 5000 [%) nnm
Rendiags
D557 oA 0.5ETE 1205025 VGBEZZ AM
it Lina & G Sat 1
LE 3 I -
n.40”
oz |
o0} .~ il
0} 2000 acon 5.500
Cu gl
Curve R = Linesr “rigin
Characieratic Cnns = C.02E L
' = n
Calcubried Conc L
Fesidual -
Abe =0 11041 2
Spemiu : () -
LLL: OEES 1ALERE 10554 AM
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Sequential by tme repart 13072025 10:40 AM Spectras
Page 1 of1
Analyst
Date Stasted UHIEDEE A3 AM GUT 1003IE 3.3 Ak
Workshes! Precision Test [
Communt
Mathods u
Computer name  DESHTOP. LIRS
Barial Mumber: M 13050001
Movifred: Co [Pl |
Sampie 7 Cens WRED Mesn Abs
CAL Zi0 [T R
-A0a -2.0003 00004 10020 IhaEa2 AM
STANDAFD 1 ) EER YT
Fasdings
GBS L] BT RS AT 34 AN
Alm Lirmar Crinin . Cal. St 4
08 e
ﬂﬂd_l |
1
|
Curve Fit
Characterisie Cone = 000
[ = 100
Caksuded Cone: = 0452 .00
Prsckins =00 g

Abs = 02105 C

Tppmi: ar oo
nassz Lot 0.0M7 L= nEgT
DEVME L [=E 0] 10G0RE 10:48:32 AM

nenslumuny
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e e e PRSI for bl Deertopmens hamoral Food e il
SRSy Pordd ksl by Sance Bt : LRt A
Calibration Certificate
Certificate No.: 25022 28-003-01
Client name: UNITED AMALYST AND ENGIMEERTMG CONSULTANT COLLTD,
Address: 3 Soi Udomsuk 41, Sukhumyit Road,
Bangchack, Prakhanong, Bangkok 10260
Fapgelafd
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: MS204TS /00
Serial No.: CI52436235
ID No.: URE.AIR.023/2566
Order No.: 2502228
Operation No.: 250222E-003
Date of Receipt: 19 March 3025
Date of Calibration: 19 March 2025

Calibrated by  wr.vothin Charsemsik

Date of Issue:

Approved by %N-W

Sclentist [ Mr.Phiraphatl Tuanjit )
Marager, Division of Calibration Laboratory

28 March 2025 Responsiole for the Technical Managesnt Team

The

are for @ 2 of S5

Fame Optimization

Optimization: Lamp
Bampler Offline

enanslumuny

e

SN,

IS S T a0 R 2ar
MUELSMER SO REN S a3

= x o o ol o
mundanion for induemal Development Nanonal Fe vl e it
Food Induemal Latoratory Serdce Cerrer T s e st A
Calibration Report
Certificate No.: 2502228-003-01
Equipment: Etranic Balncs Manufacteren  MEITTLER TOLERO
Modal:  FEIDATHIN Regolutios: 00001 g
Serial Wo.: CERHIN I Mo AL AIROZN 256
Capacity: 17 g
Date of Calibration: 15w s0s Fapraafd
Environment Condition: Ambwst Tempersture: 211 ¢ 06 T Aelstvedardty 55+ 0T %

Place of Calibration: 0. Pomrace A 2, UNTTED ARALYST AND ENGINEERING CONSULTART COL LTD,
Condition of Equipmant: Good Condiios
Condition of This Resuits of Calibration:

1. Cabbration Mefhod: I Method W-HA-DD)  In-Houee Method besed on URKES Lab 4 H0198

Stanclard Weigst Oess £ 1mg tn 2003 BSOSSETET2 i3 M0 19 Apsil 025
Ingtrumant HMadal Gerial Mo, Calibrabed By Cerftificate Mo, Due Dpte
Therme-Hygrn Meter 08-HL NELETH 017123 Quaity Rebom QRIEIGE 10 February 225

3. This certficaton is tracesbés 1o 51 UNIT

A, This certificate wee: certried only for Bhe NSTSMEnt we: Cakbratad.

5. This resal of calibeation was found acrurane 25 shown on date and place of calbration k.
Calibration Results:

1. Repeatability of Reading:

Hominal Vaie [ p ) Sangond Devinon of fsasing Lg}
LoD SDOEEY
200 0000

2. Off-Center Error:
Amassol 200 g W placod and Mowed L0 WaiouE BERLoR on pan
The Balance readag Sbisieed i giin 0 I lakis,

This Cormiicats is ssund in acoordance with the ondibiors of acereditation geanted by the Thai Laboratory Accrediation Scheme
which has assessed the measurement capebibly of the laborstoy and ks fraceabiity o recognized national standands and (o the
wunits of messurement: realized St e cOmESpORGng NatNE! SAnCands laboratnry. This certificabe may ol De repd uced aonar
Ehan | ewrept with the prioe wiitien apgaceal of the Kational Food Instiute.

@ o
@
folllc
O
1 2 3
(. 8 }it g 9Qs-'9 J )€ p tIE 9 PRG § 3 | S}
54.9550 35595 350955 56.9550 b K] 95918 50003 2
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Calibration Report Agilent CrossLab Start Up Services
Agilent 7890 Gas Chromatograph

Preventive Maintenance Checklist

21502228-003-01

Certificate Mo.:
Equipment:

Bt e Balance Manufacturer:  MOTTLER TOLEDD

Modul:  METLG Resolutioes D000 g
Sariai Mo CIRMEIE 10 Mo.: LAPAIRO2NISG

Capaity: 20 5

Date of Calibration: 19 sach 2005 Page 3ol 3
Calibration Results:  (Continued)
Calibration Range: 0200 g
Calibration Adjustment: [nternal Calibration
3. Departura from Hominal Value:
- Agilent Preventive Maintenance pravides factary recommended service for your analytical instruments to assure
&3 refiable operation and the accuracy of your results.
ormisal Vakse Suarddand Valu Aswrage Readng Caetecting Lncertaimy Cowersge Fadar
[ 9} igd {9} e - - Galivered by highly trainad ard cenified service engineers using ganuing Agilent parts and supplies, Agilert
Ushoad ooman 29000 000 D06 Pl Freventive Maintenance provides everything you need ta reduce unplanned downtime and Keep your systems
81 240001 0061 oL 258 aperating &t their peak. This checklist will be completed at the end of 1he service and provided 1o you as a recard
] of the preventive maintenance activities,
| 1 180000 00000 [ D0a0er 200
3 15000% 10000 nmoo L D0o0oE) 1
5 500003 50000 00030 L] 208
] 10.00001 3559 0] D.00aa 10
b 20 00003 20 0300 00080 0 OO0 200
1 E3 00000 40 9550 oo as00nE 20
| B 00000 LI 0mes i L 208
10 100, [0HE 50 058 00083 B00EE 208
150 1500038 1550000 ] 000021 208
F01] 20000013 2006008 e Boomy 208

The meporied srcarianty of mmemresent wes Beses! on 8 standend usgerisinhy mekipbed by 3 oowerage facor & prwiding 2

wvsl of confidanc of apprometely 75 %

Agilerit TEID GC Prevantive Mamtenance Checklist

CréssLab

From b m oo

Intreduction

Customer Information

s  Custamers should provide all necessary oparating supphas upen request of the engineer.

» A customer representative should be available to the engineer whils performing the preventive
maintenance procedures.

s Anyparts, not inchsded in the Parts Lists saction of this dacumen, are pot pa of the
recammendad Preventive Maintenance service, nor ane they included in the price of this service.

«  |f asystem requires the use of extra or speclal procedures andior parts Tor the maintenance
servios, then these must be ordened saparately and charged as a repair, which may incur
additional costs.

Important Customer Web Links

»  Formore information abaut Agitent Techaologies services, pleass visit our website using the
following LURL: ftlp: /e agilent comyenus/product s forosskab-instrument-services, servicerepair

s The Agilent Community is an excellent place to get answers, collaborate with others about
spplications and Agilent products, and find in-depth documents and videcs relavant to Agilent
technologies. Visit hitps:yfeommurity. agilent comiwelcoma,

# Toaccess Agilent University, v hips/ fwww agilent com/fcrosslabd unhersityf 1o |earn about
training aptions, which include onding, classroom and onsite delivery. A training specialist can wark
directly with you to help determine your best options.

+ i uselul Agileni Resource Center web page is available, which inchudes short videos on mastenance,
quick lists of consumables for new instruments, and othes vabuable Information. Check aut the
Resource Fage here: htips: fwww.agiler comyen-us/'sgllentrescurces,

= Nead technical support, FAQs, supphes? - visit cur Support Homea page
Ihtipad e agilent. comyseanth/ guppon.

» Videos about specific preparation requiremnents for your instrument can be fourd by searching the
Agilent YouTube channel at httos:/ 'www youtube com/usenagilent.

»  TES0B Manuals are also available an Agilent com:
a
hittpac/ fwesew. agikent. comyas/librangusermranuats poblics TA9 0E_Safety, pdf
o Imstallation and First Starup
it pescd Praewews. agilant. comyie s ibrary,ugermaruals/Public/ Ta%I8_Installation. pdf
o Dperation Mansal
hittpescd ey agilent. comyos/librany usenmanuals Public TA%08_Operation. pdf
= Maintaining Your GC
hittpecd e, 6l lencomy' ca/library usenmian uals pUbRc G 3430
QISR I0TRG0E_Mantaining %20 uie pof

Revision: 207, lssued: Saptember 15, 2021
Agile Docwmant Murmber DD013IETE

DE siuriber: 44166 7597222222

@ Agilent Technologies, Inc. 2021
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Agilert 7890 GC Presentive Maintenance Checklist
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L

Service Engineer's Responsibilities

Cantact the custormer and ensure that all necessary supplies are available before the preventive
mainbenance visil,

Only sebact those pages that relate to the system or module being sanviced.

Complete ermpty fields with the relevant information

Complete the refevant checkbomes in the checklist using either a "X or tick mark "™,

Check *Section not applicable” check boxes 1o Indicate services/tasks rot delverad, a5 appropriate
Complata the Praventive Maintenance service in the order of the tasks listed.
Complete the Sardoe Review section together with the customer.

Complete the falds lor page numbers at the Toot of each selected page
Complete the total rumber of pages fiald in the Service Complation section
Ask the customer Io sign fhe Service section ihe
signature.

's and your

Additional Instruction Motes

Check for any active service notes for this unit, i there arc any applicable “Safety” ar “Medification
Recommended” Service notes, plan to implement the changes on this unit befare doing any
qualification servics.

Do not Implement fimwara updates, unless you get approval from the cestomer and are sure that
‘they are compatible with the instrumment control software.

Revision: 2.0, Issued: Seplerrber 15, 2021

Agile Dacument Mumber. COI35713
DE nunber 447166 7537222722
i@ Aglent Tachnolgies, inc. 2021

pwe 2 of & K- Agilent
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Agillent 7890 GC Preverntive Maintenance Checidist ke

System Information

@ Check this box if an Instrument canfligurstion repart is artached instesd of completing the table
badaw,

| Ingtrument Systam Mameand ID | UWE.TOX.007

hmwéﬂ:“ )
s _ Laboratory =

it ok Prichact ik List the Serial Mumbers of each

E ko B
[ casams o | ontioewor |
2 G4BI3A - N CM20030058
3 castaA " onoozoes |

Preparation

B Discuss any specilic issues with tha customer before starting,

P Roview the instrument logboak fof reconded problems and comments,

B Save mstrument control setlings befose staning the procatura.

@ Perfonm a general inspection of the systern for cleanliness.

B Check for proper Installation of parts, assemblies, sensors #1c.

B Check system for required insiallation of components, settings as delined by currant Service Notes

JB Check far reguired firmwate updates and verfy with customars if they would like them ingtallad.

& Before starting the following procedures, racerd the Detector Signal Outpui(s) in the rasuls table. if
the G is tumed OFF or In & service mcde, comparing the detector sutputs before and after the
sarvice |s not possible.

Resdgion: 2.0, kssued: Septamber 15, 2021

Agik= Document Murmgier: DOO13618

DE number: 44166 7597202222 Page 2 of 8
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ALS Maintenance

Section NOT applicable

Cheeck all cabling and configuration s=mings between GC, tray, and injsctors,
Wacuum ar remove any dust, espesially arcund fang.

Chack operation of all fans,

Check syringe for smaath plunger aparatian

Check for smaoth cperation of the needie suppon = clean if nacessany

BEEBEEWO

Restore Instrument

Reatare the normal operating conditions or customer method using the Data System.

Purge the systesm with carrier flew far 15 mirutes

Bake out the system, then restare the nonmal eperating canditions

after aouilibeation, check and recard the post PR detector signal output values.

Results shauld be similar or lawer than the detectar cutpuis recorded price to PM.
Performn a chemical checkout. IF this is 2 rautine PM, inject the customer's sample using the ALS (F
applicable. Thiz wil act as & final checkout of both the ALS and the GC.

B WBew

Mate: |f the P Service is performed priof 1o 8 gueBfication service, then use the qualification procedurs
a8 @ quide for final ingtnament set up and chackous,

Rewigion: 2.01, lssued: Saptember 15, 2021
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Preventive Maintenance Procedure

Clean and inspect GC

Uniplug pawer cord fram the gower source.

Open GC cavers and vacuum/rermawe any dust/debris, Pay panicular attention 1o coosling fans.
Inspect intermal cennectars. for proper contact and placemertt.

Reconnect Power io the GG, Power the GE on and werify the powar on seif-iest passed,

Werify oven motor sping freely and tumns on with the oven door elosed; off whan the door is opanad.
Werily operation of all oiber fane - the inlet and EPC cooling fans.

Werfy cven infake/outlet flap assembly is operating smicathly while heating and cooling the aven

BERENE B

Inlet and deteclor consumable replacement

A For the inlets installed, perlarm inlet maintenance as defined in the 7890 manwal - "Madntalning Your
GC" - for the inlet(s) inatalled.

o Replace the aplit vent tran carridge filter on units with thess inlets: Split/Solitless Capillary (55L),
Multi-Mode Inlet (MM, Programmed Temperature Vaporzer (FTV), Velatilas Interface (VT)

@ the inlet sysiem |s used in Split Mede with viseous samples, inspect and clean the split vent tube on
the inlet and flush or replece the tubing between the inket and the split vert rap.

@ i the GC incdudes a Flame lonization Detector (FID), replace the pat. If the ignitor shows any buildup of
sample or comosion, replace the ignitor. Examing the FID collecior and casthe assemblies for
cantaminalion — clean as necassary

Zero Sensors and Leak test

& Zero all prassure sansars per the procedure in the 7890 “Advancsd User Guide”.
P per the i
A Perform inlet pressure decay test(s) as defined n the 7260 "Troubleshooting Manual™.
I the PM is done in preparation lor an Operational Qualification, then the pregsure decay 1821 defined
within that protocal can be used for the P,
ﬂ Recond if test passed or Tailed in the résulls table,

Revisiom: 2.01, Issued: Septambear 15, 2021
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Signature Page

Service Review

o Anach svailable repona/prinieuts of all teats 1o this documentation.
H.n:rxﬂﬂu:P-ememiu:Ma:irumanceseruieeacth-ilyinmewnmnersrewms.“hnnoﬂc.

4 Updatefreset instrumient maintenance couniers a8 appropriate.

@ Affixthe PM sticker to the system or instrument loghack based on the customer's reguest.

& complete the Service Engineer Commeants section if thara are additional commants.

@ Review with the customer this service, pans replacad, and 126t results cbtalned,

O K theinstrument firmware was updated, recard the details of the change in the Serdce Engnesr's
Comments box of if necessary, in the cistamen's I reconds.

O Supply the customer with a copy of the Smart Alerts flyer.
3 Describe Smart Alerts to the customer.
2 Install Smart Aberts if requested.

7890 GC Test Results Table

Detector Signal Outputs Bafora PM Service | Afior PM Service
Frant detectar culpul N5 335

Back defector output 245 193

AU deteciorn aulpul nia nfa

Pressure decay test Expacted fest result | Actual test result
Front inlet pressure decay tost Pass Pass.

Back inlet pressure decay test Pass i“"‘

Revisaor 20, IsSued: Sapramber 135, 2027
Agile Docurnent Mumber: DOO13ETE
DE number: 447166, T592 22322
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7890 Parts List Table

The fellawing kits are recommended for capillary and purged packed Inkats. If this is a general PM and the
customer has a prefermed set of consumables, you may use the sustamer's censumables.

Product or
model# where | Cuantity

Part description [Part numiber used consumed

E5L Capillary Inlet PM kit, Spliless S18E-E497 TEI0AME i

S5L Capillary Inlet PR kit. split S18E-6496 TEIDAD -

S5L Capillary URra Inert Inket Gobd Seal with 51906144 TEI0AE 5

‘Washear

5351 Capdlary Wira inert Inkt Splitless Linar - 5190-2293 TEIOAE =

Single taper with Glass Waal

E5L Capdlary Ultra Inert Inke1 Low Préssuns Drop | S190-2295 TEI0AE

Split Liner = =

with Glass Weal

PP Inlet PM kit 51886498 TRI0ASE =

Split want trap PM kit, single cartridge (for M1, | 51886495 FEIOAIE 7

FTVEVD

KM Cleanirg Kit G357 0-60020 raiAre o

PTV Septumless Head Rebuild Kit 518285047 TEHIAE -

PTV Seprumless Head Teflon Guide §182-9748 TA50ASE z

Ignitar (glow plug) assembly wih Ding 1923160680 TASIAIE 1

FID Collector Rebulldy Cleaning Kit GIE3G/000 | 7950A/E 5
| Standard 071-inch FID Jat for capillany FID base | G1531-80560 TAGDAB o

High Tesrperatune 01 B-inch FID Jet for capillary | G15371-80620 THIDAR .

FID base

Standard . 078-nch FID Jet for packed column 18710-20119 TRODAE

with packed FID base - =

Standard .01 1-nch FID Jet for capiltary column | 1924450560 THIDAR 1
with packed/sdaptable FID base

High Temperature .01 8-inch FID Jot for cagillary | 19244-80620 FRIDA/E

column with pascked fsdaptable FID base -
| MPD Jest, upiverzal it .01 7-inch 1D G1534-50560 FHINAMHE _

NPD Jel, universal it O114neh ID Extended | G1534-60500 | 7B9DA/ i
tip

S5L Capillary Ultra (et Inlet Gald Seal with 5190-6144 TEADAB

Wiakher 5
551 Capillary Ultra Inert Inlet Spitless Liner - 1902203 TEO0AR
Singla taper with Glass Wool 5
**FID Collector Replacemenl ki, il neadad G1531-67001 JEA0AE

Revision: 201, 1550ed: September 1
Agile Document Numben DOJ13618
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Agilent CrossLab Start Up Services
Agilent 7890 Gas Chromatograph
Preventive Maintenance Checklist

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

Delivered by highly trained and certified service engineers using genuine Agilent parts and supplies, Agilent
Preventive Maintenance provides 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 preventive maintenance activities.

Agilent

enanslumuny

Agiient
apilent TASD GG Preventive Maintenance Checklist CrUﬁSLﬂb

Trim b 1 Do

Service Engineer Comments

If there are any specific points you wish to note as part of performing the service or other itams of
interast for the customer, please wite inclede 1hem in his box.

= The Equipment can operate as normally.

Service Completion

Service request number __B007318635 Date sendes completed 1% Fel 2025
Agilent signature d” L4 k R Customer signatune

Total number of pages in this document g

Rewigion: 201, Bsued: Sentember 15, 2021
Agile Docurment Hurmber: DOO13616
DE number: 447166, TEI7 222222 Page _8 of B
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Introduction

Customer Information

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

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

e 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.

« If a system requires the use of extra or special procedures and/or parts for the maintenance

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

Important Customer Web Links

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

e The Agilent Community is an excellent place to get answers, collaborate with others about
applications and Agilent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit https://community.agilent.com/welcome.

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

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

e Videos about specific preparation requirements for your instrument can be found by searching the
Agilent YouTube channel at https://www.youtube.com/user/agilent.

e 7890B Manuals are also available on Agilent.com:

o Safety
https://www.agilent.com/cs/library/usermanuals/public/7890B_Safety.pdf

o Installation and First Startup
https://www.agilent.com/cs/library/usermanuals/Public/7890B_Installation.pdf

o Operation Manual
https://www.agilent.com/cs/library/usermanuals/Public/7890B_Operation.pdf

o Maintaining Your GC
https://www.agilent.com/cs/library/usermanuals/public/G3430-
90052%207890B_Maintaining%20Guide.pdf

Revision: 2.01, Issued: September 15,2021
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Agilent 7890 GC Preventive Maintenance Checklist

Service Engineer’s Responsibilities

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

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

e Complete empty fields with the relevant information.

«  Complete the relevant checkboxes in the checklist using either a “X” or tick mark “v”.

« 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 Ask the customer to sign the Service C ion section including the ’s and your
signature.

Additional Instruction Notes

« Check for any active service notes for this unit. If there are any applicable “Safety” or “Modification
Recommended” Service notes, plan to implement the changes on this unit before doing any
qualification service.

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

Revision: 2.01, Issued: September 15,2021
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Preventive Maintenance Procedure

Clean and inspect GC

JA Unplug power cord from the power source.

/A Open GC covers and vacuum/remove any dust/debris. Pay particular attention to cooling fans.
Inspect internal connectors for proper contact and placement.

@ Reconnect Power to the GC. Power the GC on and verify the power on self-test passed.

a Verify oven motor spins freely and turns on with the oven door closed; off when the door is opened.
@ Verify operation of all other fans - the inlet and EPC cooling fans.

A Verify oven intake/outlet flap assembly is operating smoothly while heating and cooling the oven

Inlet and detector consumable replacement

A For the inlets installed, perform inlet maintenance as defined in the 7890 manual - “Maintaining Your
GC” - for the inlet(s) installed.

a Replace the split vent trap cartridge filter on units with these inlets: Split/Splitless Capillary (SSL),
Multi-Mode Inlet (MMI), Programmed Temperature Vaporizer (PTV), Volatiles Interface (VI).

@ If the inlet system is used in Split Mode with viscous samples, inspect and clean the split vent tube on
the inlet and flush or replace the tubing between the inlet and the split vent trap.

@ I the GC includes a Flame lonization Detector (FID), replace the jet. If the ignitor shows any buildup of
sample or corrosion, replace the ignitor. Examine the FID collector and castle assemblies for
contamination — clean as necessary.

Zero Sensors and Leak test

& Zeroall pressure sensors per the procedure in the 7890 “Advanced User Guide”.

W Perform inlet pressure decay test(s) as defined in the 7890 “Troubleshooting Manual”.
If the PM is done in preparation for an Operational Qualification, then the pressure decay test defined
within that protocol can be used for the PM.

p Record if test passed or failed in the results table.

Revision: 2.01, Issued: September 15, 2021
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Agilent 7890 GC Preventive Maintenance Checklist

System Information

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

Instrument System Name and ID UAE.TOX.021

Instrument System Site and

Logation Laboratory

List System Component Product Numbers sl esenaliube sk ijeach

Component
1. G3440B CN13113001
2. G4513A CN22285355
3. G4514A CN13200169
4.
5.
6.
7.
8.
9.
10.
Preparation
@ Discuss any specific issues with the customer before starting.
@ Review the instrument logbook for recorded problems and comments.
@ Save instrument control settings before starting the procedure.
@ Perform a general inspection of the system for cleanliness.
@ Check for proper installation of parts, assemblies, sensors etc.
A Check system for required installation of components, settings as defined by current Service Notes.
& Check for required firmware updates and verify with customers if they would like them installed.
@ Before starting the following procedures, record the Detector Signal Output(s) in the results table. If

the GC is turned OFF or in a service mode, comparing the detector outputs before and after the
service is not possible.

Revision: 2.01, Issued: September 15, 2021

Agile Document Number: D0013618

DE number: 44166.7597222222 Page 3 of 8
© Agilent Technologies, Inc. 2021

Agilent

nanslumug

Agilent 7890 GC Preventive Maintenance Checklist

ALS Maintenance

Section NOT applicable

Check all cabling and configuration settings between GC, tray, and injectors.
Vacuum or remove any dust, especially around fans.

Check operation of all fans.

Check syringe for smooth plunger operation.

Check for smooth operation of the needle support - clean if necessary

Restore Instrument

Restore the normal operating conditions or customer method using the Data System.
Purge the system with carrier flow for 15 minutes

Bake out the system, then restore the normal operating conditions

After equilibration, check and record the post PM detector signal output values.
Results should be similar or lower than the detector outputs recorded prior to PM.

Perform a chemical checkout. If this is a routine PM, inject the customer’s sample using the ALS if
applicable. This will act as a final checkout of both the ALS and the GC.

B NS

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

Revision: 2.01, Issued: September 15, 2021
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Signature Page 7890 Parts List Table

The following kits are recommended for capillary and purged packed inlets. If this is a general PM and the

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

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

Product or
Record the Preventive Maintenance service activity in the customer's records/logbook. model# where | Quantity
@ Update/reset instrument maintenance counters as appropriate. Part description Part number used consumed
A Affix the PM sticker to the system or instrument logbook based on the customer’s request. SSL Capillary Inlet PM kit, Splitless 5188-6497 7890A/B 1
@ Complete the Service Engineer Comments section if there are additional comments. SSL Capillary Inlet PM kit, split 5188-6496 7890A/B -
@ Review with the customer this service, parts replaced, and test results obtained. SSL Capillary Ultra Inert Inlet Gold Seal with 5190-6144 7890A/B _
Q If the instrument firmware was updated, record the details of the change in the Service Engineer's Washer
Comments box or if necessary, in the customer's IQ records. SSL Capillary Ultra Inert Inlet Splitless Liner- | 5190-2293 7890A/B _
Q Supply the customer with a copy of the Smart Alerts flyer. Single taper with Glass Wool
O Describe Smart Alerts to the customer. SSL Capillary Ultra Inert Inlet Low Pressure Drop | 5190-2295 7890A/B
O Install Smart Alerts if requested. Split Liner - )
with Glass Wool
PP Inlet PM kit 5188-6498 7890A/B -
7890 GC Test Results Table Split vent trap PM kit, single cartridge (for MMI, | 5188-6495 7890A/B R
PTV & VI)
Detector Signal Outputs Before PM Service | After PM Service MMI Cleaning Kit 63510-60820 7890A/8 -
Front detector output 235 235 PTV Septumless Head Rebuild Kit 51829747 7890A/B _
PTV Septumless Head Teflon Guide 5182-9748 7890A/B -
Back detector output n/a n/a
Ignitor (glow plug) assembly with O-ring 19231-60680 7890A/B -
AUX detector output n/a n/a FID Collector Rebuild/Cleaning Kit G1531-67000 7890A/B .
Pressure decay test :_xpected test result I;clual test result Standard .011-inch FID Jet for capillary FID base | G1531-80560 7890A/B 1
N ass ass
Front inlet pressure decay test High Temperature .018-inch FID Jet for capillary | G1531-80620 7890A/B _
Back inlet pressure decay test Pass n/a FID base
Standard .018-inch FID Jet for packed column 18710-20119 7890A/B
with packed FID base -
Standard .011-inch FID Jet for capillary column | 19244-80560 7890A/B _
with packed/adaptable FID base
High Temperature .018-inch FID Jet for capillary | 19244-80620 7890A/B
column with packed/adaptable FID base -
NPD Jet, universal fit, .011-inch ID G1534-80580 7890A/B _
NPD Jet, universal fit, .011-inch ID Extended G1534-80590 7890A/B
tip -
SSL Capillary Ultra Inert Inlet Gold Seal with 5190-6144 7890A/B
Washer -
SSL Capillary Ultra Inert Inlet Splitless Liner - 5190-2293 7890A/B
Single taper with Glass Wool -
**FID Collector Replacement Kit, if needed G1531-67001 7890A/B
Revision: 2.01, Issued: September 15, 2021 Revision: 2.01, Issued: September 15,2021
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GAS CHROMATOGRAPH

" . ST CERTIFICATION
Service Engineer Comments

Cenificate Mo, SWVK25723001
If there are any specific points you wish to note as part of performing the service or other items of
interest for the customer, please write include them in this box.

Instruenent Type - Gas Chromatography
Manufactarer - SCION INSTRUMENT
- The Equipment can operate as normally. Model : 456-GC

Serial Number ; GCI303G112

Orrganization - United Anolyst and Engineering Consaltant Co. Lid
Address ;3 Soi Udomsule 41, Sukbumvit Road, Bangehak, Prakbanong. Banghok (0260
Dimte 20004, 2028
ELECTRONIC TEST
CPU [¥] pass L Fan
LED & DISPLAY TEST [ pass [ parr
VENTT [ [ pass O FarL
[ ECHO TEST [ pass O Fan
. . DESTRUCTION RAM TEST PASS O FauL
Service Completion
Service request number __8007521609 Date service completed ___1APR2025 BUN CHROMATOGRAM TEST
ﬂ . SETECTON Flame Tomiza stectocs { FrookF
Agilent signature A 1X4 k Il Customer signature DETECTOR. :  Flame longmtion Detectors { Frang-FID |
IMIECTOR SplivEplin Less Injector (Front-550L)
- 9
Total number of pages in thisdocument 9 GO CONDITION:
Codummy BOAC bodd 1 i, cate 20 *Clmin o 200 °C bold Tman
Inpecior 210
Detestor 300
Codumn Aow 5 mL/min
25 mL/min
Hydrogen flow 30 mL/mm
Calumn; Capillary C nCPeElSCBO2SIDK 15 M
Sample: 1 pl ztion FID Test 5 218 L C14.C15.C16 in hexane Dilute to 3Dppm
SENSITIVITY TEST: C15. [ Arca count =1,667 p¥.Min | = 14,3803 pV Min
Revision: 2.01, Issued: September 15, 2021
Agile Document Number: D0013618 N
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50-82 twudszniflan H;uuuqmnmn IATITUAY RAMNT 10200
B-E2 Prachathipatai Rd., Bangkhunphrom, Pranakom, Bangkok 10200
Tel, 0-2625-0091-f, (-2280-1 787, Fax, 0-2280-1 788, E-mail : thawamithaiunigoe.com. Wehsibe = www thaiunigue com

T‘ 13t Inwgha difla  THAI UNIQUE CO., LTD.

Detectar Sensilivity (FID)

Detecior Response ) Resule Specification
Baseline Noise (pV) 340 < 50
2 Baseline Drift (%) [NF) i < I_
_ﬁEllfl'l‘it!' 1SN for C15) | 13,526 2” I.ﬂ.!-l

Temperature Specification

Temperature i Sed . Resuli Specification
Column Chven (7 C) L] T80 +5
Injectr (© C) m !l‘;l 8§
.|:|¢lﬂltll"[' o] kL] 199 i::
In:nluburt_' [w] 6l i &5
Relative Standard Devintion % (% RSD)
Checkout Frocedure Hasult Specilication
Area E‘I!-fzﬁ.} | .55 < 5
Retemtion Time C12 (%) I L} =05
APPROVAL ; —— :_-";(7
Signature; v
Ergineer - SomehaiPohtongham %{,‘wﬁg
Date : 26445025 =
‘?;;‘.‘ ]
VARIAN SERYICE DEFARTMENT

LART INAAWAN:-

—an  1iEM Inogha §1fia THAI UNIQUE CO.. LTD.

Ill' BO-52 ountizmTUlng 1 uRINN LUANTEURT NEAmWT 10200
BO-82 Prachathipatai Bd., Bangkhunphrom. Pranakom, Banglok 10200

Tel. 0-2639-0091-6, (-2280-1 787, Fax (52280 1788, E-mail ; thawang@habnn bgue.com, Wehslte = wwa shsunlgue com

Resmbts Integrated System Testing

Checkont Procedure Fin
Deteetor ?;oilun Fram

Inlei Type S8L Inpector
CI5 Area | 144324 |
C15 Ares 2 143552
CI5 Ares 3 - 14,2001 |
C15 Aren 4 14.490,]
C15 Area 5 143275

CI15 Area Average 143803

S RED (2% ) 055 |

# The precision spacification should be less thas 2.0 % RSD ** { Relative Stancard Deviation ) For an Al saspler injestion amd

|=ss haan 5 %6 for Ml injections. To calealane the SRS, select the 15 peak ance for cach of the five | 5 Jasimiples

** {Relative Standard Dindation is desermined by dividing the standard devistion by the average and mahiplying by 100
o RED = [anladey favg ) ® 100

Frw O]
Peefimmars by il

Date 2¢/od /200

| Commens

| Reviewed by [ O,‘,.,,‘

| pue [S6lofhods

B0-82 ouuthizadiflae WIS URINE AWIZUAT AaNET D200

e 1i3in lnogiia 910 THAI UNIQUE CO., LTD.
1 l' B0-82 Prachathipatai Rd.. Bangkhunphrom, Pranakorn, Bangkok 10200

Tel. (-262%-0091 -6, 0-TZB0-1TRT, Fax. (-22B0-1758, E-mail : e igue.com, Wehsite @ waww thalamique com

Resulis Integraied Svstem Testing

Checkoul Precedmre FlD

| Deiecior Positien Fromi

| lalit Type S5L Injector

[ cis RTI R
CISRT2 390
B L'.I-S“ETJ 1.00
CISRT 4 .50
CISRTS i
CIART Avernge 3190
% RED <05 %) L

* The precision specification should be less than 0.8 % RSD *~ [ Relmive Seandard Deviation ¥ for e Ama sampler injection and

|z thean .5 % for Manual injections. To ealeulate the %RSD, select the BT C1% peak for each of the five ( $ ) sampdes.

** (Relave Stndand Deviation is detemined by dividing the stadand deviation by the average and multiphng by 100.1

% RS0 = [ sddev /avg }* 100

Compliance
Perfirmans by

Tt 2¢od /.’--'J?“Z.

Comments

e 4 . Clanss | e | Sefu.{j.)ﬁz';

avik
TAT

VARIAN lﬂﬂmﬁ:‘dﬁﬂm‘ﬂ

-4
e i

vAmIAN enaiiaun:

Chromategram : Baseline1_channel1
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ANALYSIS / TEST REPORT

UNITED ANALYST AND ENGINEERING CONSULTANT COMPANY LIMITED
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ANALYSIS / TEST REPORT

UNITED ANALYST AND ENGINEERING CONSULTANT COMPANY LIMITED
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| WA WK Electric Co.lid. SR

o

s
G8/242 Moo 5, Sawalprachara] Rel., Tumibod Ladsawal, Amphur Lamiukka, Pathumthani 12150

Tel. #66 2903 4773, +66 2153 T132-3 Fax_ +66 2084 5508 E-mail : wiocalibrations @gmall.com waswh-stc.com

Certificate of Calibration

Cartificate Mo.: WH2412-053-1 Page 1 of 2
Customer : THAL UNIQUE GO, LTI,

BO-82 Prachathipatai Rd., Bangkhuanphrom,

Prannkorn, Bangkok 10200

Ingtrument : AMD Flow Mater Ambient Tempernture @ (25221 %C
Mapufacturer - Agilent Techpologhes Humidity : (50 215) %EH
Pedal GBEaLA Reenived Datn T Doec2d
Serial Mo, * MYLGATOG4T Calibrated Date D11 Dec24
Tdantity Na, T BV-DF-001 Trsued Dtz L 13-DerZd
Range ¢ 0 mlimin to 750 ml'min Calibrated Location +In Lak
Hesolution ! Bee to Data
Calibration Mathod : CP-WH-MI0
Raference standard inatrumants |
Inatrument Garial Mo, Certificate No, Diap Date Treanhility to

Flow Calibrator 402 15-134 L202A041 14001 18-Ap-25 MIT

Primary Flow Calibrstar 110738 WR2408-(48-5 22-May-25 W Electric Co., Litd

MIT - Mirncle Inteynntional Technology Co., Ltd.
Thia reault calibrate was found accurate az shown on date place of calibsate cnly
This certificate & trovenbility to the  International System of Unit (S0

The reported uncertainty of measurement was hased on @ stondard uncertainty multiplied by 2
comeranige factor k=2 | providing a bevel of confidence approximately S6%

®
Approved hy ! _M:SE?::&{;T

Authorized Signatary

Calibrated by ! Mr Thippatai Mungpungklang

Thia eertificate may vat be repreduced except in full unless permision for the repraduction has been obisined in
writing from the lnborntory.

F5100

N laaunm .«

Apilent Technobogies.

Certificate of Analysis
FID-TCD Performance Evaluation Sample Kit

Agllewt Part Sarmpbe Lot
Number: SOR0-B82, 18710-60170 Number: 0067 20004
This analytical reference manerial was manufactured and verifled is azgoedings with an 150 300 g ity ysrem,

. s lered 5 .
i the malyie cancenirations were verifeed by an 150 17024 accredited Inboratory, The uenmeuwlmh:;"w..lm way
dm.muimvlruarihllr.

Concentrations:
n-fefradscane 0.218 gL (+0.5%) 0033 wha %
n-pentadecane 0.218 gL [+ 0. 5% D03 witw %
n-hexadecans Q218 gL [+ 0.5%) 0033 whe ¥
Salvent: hewans

Callbwwied Class A glessware end elean botrles were used in the manufaciure of tis standard, Balusces used in he
;mﬁoﬁhumm ane calitened with weights tracenble oo NIST i compliange with AMSMHCSL Z-540-|
I,

Parities:
n-tetradecane 99.6%
n-puntsdecane 9%
n-hexadecane: 99, 5%
hexane 909%

Typical Analytical Spectrum or Chromatography 1
GC Chromatography = n-eiradscane, i-pentadecans, and n-bexadecane in hexane

2 . (="} [+:3 o
Libn Al s
Al G0
Cafmm - Al 181
PG EPLITLESS
QFI‘H'-E%‘“
[ 1wl
s Ny
i
|
=
Dute of release: 30 June 2023

Date of expiration: 31 July 2025

&onlﬂ Baurgeois

OMS Reprasertative

~ 1onan4 llauan

Measuretronix Limited
24251 Lat Phrao Road, Saphan Song

Wangthonglang, Bangkok 10310, Thaland
Phane : 023 14-1000, 0-2514-1234

Fams - 0=2514=0001, 0-25 [14-0003

Wit ; wwwn muasoretrondx com

RSC-TII-TIS 17085
CALMEATION (215

Certificate of Calibration

Certificate Number  : LF24-0278

Equipment : Thermometer

Manufacturer : Fluke

Model 151

Serial Number : 5910857

Asset Number 15910857

Customer : Thai Unique Co., Lid.
80-82 Prachathipatai Road,
Bangkhwnphrom, Pranakom,
Bangkok 10200

Date of Calibrate : 26-Jun-2024

Date of Issue : 27-Jun-2024

This caltheation cevtificale documients dhe traceability fo waidanal stamdards, which reaiize the wnity of measuremen
ceoreling fo the Internationa Sysiem of Dlis (55,

Thiz calibration cervificare applies only to the e identifled and shal s Be raproduced ather than in fidl, withowt
apevific writlen approved by Moasureteonly Cal-Lob. Calibrarion certificares withow sgnane and mf valiv,

The measurerrents marked with an asterivk 4 in s cormifiomte are catside our ranpe of ecredimion They hove beew
tmncTarcled for compleieneas

The Calibraion interval (Cal Due) is the regposibility af the end user.

Calibrated by

NQ‘T’"FM wa‘q
Mrs. Nanthiya Mgampring
Metrolegy Technicinn

Approved by

3.

Mrs, Arunes Bammumgiham
Cal-Lab Manager

Cerificace Mo, : LF24-0278 Model - 51

Feamm 431 S [T Do (85w 04

Bezial Mo, ; SU10R5T Page | of 3

1oNENT laiRE =



CERTIFICATE

This is to certify, that
~....Somchai Pohthongkham
has participated the course
Basic GC and Sampler training

Date:

Location: Middelburg
Instructor: ____ W.J. Buys

Signature instructor:

Vaiae Chioimguch. {ney
Hrmuirvara 1

T avhk
— ol
» A
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Agilant
Agient E100, 5110 Pravantve Maimanacs Crecklist CrDSSLﬂb

From kaight i3 Deicame

Introduction

Customer Information

» Customers sheuld provide all necessary aperating supglies upon request of the enginear.

« A customer representative should be available 1o the engneer while perforrming the preventive
maintenance procedures. Customers are responsibde for regular maintenance and are
encouraged 10 obgerve the semdoe represeniative

= Any parts not included in the Partz Lists section of this document are not gar of the
recommuended Preventive Maintenance sarvice nor are they ingluded in the price of this
zEnvice,

= If a system requires the use of extra or special procadures and/for parts for the maintenance
senvice, then these must be ardered separately and charged as a repair, which may ncur
additional costs

& For customers using HF applications, the instrument should be retumed to its standard
sample introduction systanm

CrbssLab

From night to Qukenews

Agilent CrossLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Agilent Praventive Maintenance provides factory recommended service for your analytical
ingtruments (o assure reliabe operation and the accuracy of your results

Drelivesrard by highly trained and certified service enginesrs using genuine Agdent parts and
supples, Agilent Preventive Maintenance provides what you need to reduce unplanned downtime
and keep your systems operating at their paak performance

Thits chacklist is used as a guide for completing the preventive mantenance tasks, & signed copy
of this checklist is provided for your records,

Femvimon: 4 52, Inssed 21 Jarwery 2022 o
Diociment Mumiter: G0 1440075 age Lot ¥t
O Agient Techegiogien Inc. 2002

nanslummuny

Agilent
Agiient 5101, 5170 Preventive Maimenance Chackliss CrDSSLah

Fram irsiget 13 Do

Important Customer Web Links

+  Toaccess Agilant University, wisit hitp://www aglent com/crosslabluniversity) o learn sbaut
training options, which inclede online, classroom and onsile defivery. A training spacialist can
work directly with you to help determine your best optiona.

+  Toacoess the Agilent Resource Center web page, visit hips/fenww agilentcomyen
usfagilentresources. The following nformation 1opics are available:

Sample Prep and Containment
+  Chemical Standerds

Analysis

Service and Support

Application Waorkflows
« The Agilant Community is an excellent place to get answers, collaborats with others about
applications and Agilent products, and find in-gepth documents and videos relevant to Agilent

technologies. Visit hitpsyf community. agilent com/welcome

& ideos about specific preparation requirements for your instrument can be found by
searching the Agilent YouTube channel al hitgs fwww youlube com/user/aglent

= Need to place a service call? Flaxible Hepar Options | Agilen

Frewson 402 Issustt 21 Januaty 2022 S
Docurmee Mumiser: GEI1A30075 Eage £ of iy
& tgrent Technaingies. inc. 2022

Feviwor A0 issued 11 Jancary 2022

- Agilent iaract b G 50073

& Aglant: Technologles, inc. 2022

enenslumuny

- Agilent
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Ag
Agilent £100, 5170 Preventive Mantenancs Chackist CrOSSLah

e Insigiv: s Do

Service Engineer's Responsibilities

-

Fearigaz A0, lsued 3 Jemuary 208 X
Document Mumber: GBO1.4-900T5 Haneic\f.t"
© giem Technologies, Ine. 2022

Aglern 5100, 5110 Preventive Mairterance Checkist

Contact the custormer and ensure that all necessary supplies are available before the
prevantive manianancea visit

Only select those pages that refate o the system or module being serviced.
Complets empty fiekds with the ralevent information
Complete the relavant checkboxes in the chechdist using either a "X ar tick mark "™,

Check “Service not applicable” check boxes to indicate services/tasks not delivered, as
aporopriate

Complete the Prevertive Maintenance senvices in the most logical order relevant to the
indwvidual system sendce in the onder of the tasks listed

Completa the Service Review section together with the customes.
Complete the fisds for page numbers at the foot of each selectad page

Add relevant page rumbers to selected pages and cormplete the 1otal number of pages fiskd n
the Service Cormpletion secton

Ask the customer to sign the Service Verilicalion section inchuding the customer’s and your
signatura.

- Agilent

nenslumuny

CrossLab

Fram insig 10 Oumarsa

Preparation

BEEEEEE

B. O

Hmvmon: A 12 Insued: 21 Jaruery 2002 2
Document ke GE11 4490075 Paga
© Agient Techrologies. inc. 2002

Discuss any specific issues with the customer before starting.

Review the instrument logbook for recorded problems and comments,

Save nstrument contral settings before starting the procedure

Perform a general inspection of the system for cleanliness.

Check for proper installation of parts, assemblies, sensors ete.

Check system for required installaton of components end implementation of Service Notes

Check for required firmwaredsoftware updates and verily with cusiomers if they would like
them installed.

Fer HF application systems, if standard sameple introduction systesn was not installed, ask the
customer 12 ingtall it. ik

Ask the customer to remove any sampees from the ICP-0ES sample introduction ares, aulo
sampler ar around the ICP-0ES.

arl

enenslumuRy

CrdssLab

From beight i Qutzorss

Agiant 5100, 5110 Preventive Manenance Checkis)

Instrument Maintenance

System Information

0O Check this box if an instrument configuration report is atteched instead of completing the
table,

Instrument System Name and ID eTo NON LLR-ORS
Instrismant System Ste and Location Uahed Pslust god Em:lmeu'\wj Com sotiast
List System Compenent Praduct Numbsers List the Serial Numbers of each Companent
! G =ogh T 103 poo)

2

a

4

13

&

7

a

a

| ICP-DES Canfiguration Table Circle the type or write in the typs if other

Wetukzer Type Seagpray (Gnstveb) Corikel | Other

Spray Chambser L‘;clnnnsng!nn:uﬂ"‘ﬂf

[Ton | Rl B e otrer
Torch Type tine Piece (e Demourtais) Fuly Demountatie | Diher

Injector Diamater z.anwumm_nmmm

Injector erisl Quartz ) Ceramic | Other

Arvision AT issued 27 Januay 2022 £
Dascuamin! Musber G301450075 au,u;aei"
= Agiteni Tectnologies. Inc. 2022

enanslumuny

CrossLab

From beght o Guicoem

Agiler 5100, 57110 Praventive Maintenancs Check st

Preventive Maintenance Procedures

Record Pre-PM instrument performance
r:l’ Run Instrurnent Performance tast.
Pl Record results in Instrument Performance Test Results Table - Pra-oM

Clean and inspect ICP-OES system

Er Loak for any obvious external damage or problems,
Ef Inspect water cooling hoses, gas nes and power card [or excessve wear or darmisge

El Perform a general internal inspection of the systern for excessive dust acoumulation, clean i
MECASIAMY.

Inspest sample inroduction comgpenents and record any requined maintenance in the Service
Engineer Comments and notify the custormer as the required actions required

[ Record the instrument operating conditions in the ICP-DES Stalus Results Table,
& Replace the polychrarmator purge filter.

Replace tha radial pre-optics window

Replace the axisl pre-pptics window for SWOV and YDV instruments.

& Check exnaust flow for the comect pasitive extraction &t the exhaust duct to insure they mest
ménimum specifications.

B Replace ar inlet dust filter
[ Replace high cagacity air inlet dust filter element if installed, %1%
B Remove and clean instrurnent water infet filter

Agilent Water Recirculator

] Service nat applicable

Iﬁ Drain cooling fluid and remcve any particles from the chiller resenvair
= Remave, clean and renstall water inlet metal mesh filter if present.
= Refill with Agilent Coal Clear cooling fluid.

o Ciean the cooling aystern Al filter and the condenser,

Forvimon A02 Esues 21 Sanuary 2022 i
Dioeamen Mumber: GADTAS007S eage Toi
1 Aglam Teornokogies, ine. 2072

nanslummuny




Agilent
Aglu’\l 5100, 5110 Preventive Mainterance Checkist Crosslab

Fam Ersighn 1 Dharona

SPS 3 Auto Sampler

¥ Service not applicable

O Power cycle the autcasmpler end verify successful inftalization.
O Ingpect X and Z axis belts for wear. Replace is necessary,

[ Clean X and T axis slide shafts
=)

\Using customer's racks and the Agilent software mowe the sample probe to the 4 cutemmaost
corners and ringa port, ensure that the probe is appraxmately centered in the vial

SPS 4 Auto sampler

Bl Service not applicable

O Clean the spill tray, rack location mat, end frames and chasses with a damp soft <lath and
diluted mild detergent.
O Cleen the suto sampler cover panels, if cover kit is installed, with dormestic window ceaner,
O Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive
fraying, colar changes or degradetion fram fumes.
O Check the X-axis, Thets-axls and Z-axs FFC cables for cracks, incamect positioning, damaged
adges or damaged connectors.
Purmp Tubing Replacement. Replace perstaltic pumg tubing. Replace all tubeng that goes
from the rinse station to the purmp and fram the pump to the waste/rnse bottes
O Test using custormer's tray and move the sample probe to the sample wial 1, wash visl and

finge port and engure that the probe is centered in the vial If not use calibration wizard and
calibrate the position.

0

AVS 4, 6,7 Advanced Valve System

Ef Service not applicable

O Replace vabe rotor seal

O Check fittngs for signs of leaks

O Check tubing including ewtcasmpler tubing for kinks or excesswe wear
O cCheck high flow purnp for signs of [eaks

Fewrwimory A0 Bt 31 JMII‘@'GD“ 1
Diocumen Nurber, B80T &50075 Page bt Mo
@ Aglan: Technologies, ine. 3023

- Agilent

wnenslumuny

" Agilent
Agieni 5100, 5110 Freveniive Mantenanoe Creckist CmSSLah

Farre gt o Dhazorme

Restore Instrument

[ For HF applications, ask the customer to reinstall their sample introduction systam. Wi
= Leave system in an i state: on and purging.

& Guidance: If the M servioe s performed prior 1o & qualification service, then use the
qualification procedure as a guide for final inssrument set up and checkout

Service Review

@ Attach available reports/printeuts of 2l tests 1 this documentation.
@ Record the Preventive Maintenancs senvice activily in the customers recorda/ioghoak.

& Record the P event in the Smart Alens logbaak, if applicable.

& Update/ieset instrument maintenance Gourers az appropriate.

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

Iﬁ Review this service, parts replaced, and test rasults obtained with thi CuSTamer.

& If the instrument firmware was updated recard the datails of the change i the Sendce
Engineer's Comments box. Systermsina comgliant envranment mey need additional
docurmentation )
Complete the Signature Page with bath Service Engineer and Custamer signatures.

Sewisions A DL lrsued 21 January 2002 TS
Diament M G531 490075 age Tor
& Agien Technglgies: Ine 022

enenslumuny

Agilent

Agilent 5100, 5110 Prevertive Mainiznance Checkist CrDSSLab
Frem Imaght o Qutcome

ICP-0ES adjustment

Bl Check position of Zn peak, adjust if required,

] Check Argon Ratio, sdust to specified value if required,
Perform Detector Calibration.

& Perform Instrument Calibration.

Record Post-PM instrument performance

B Run Instrument Performence tast
&l Record results in Instrument Performance Test Results Table - Post PM
= Forsystems using ICP Expert vession 7.3 and abiove, run the fallawing Instrument tests

[ Subsystem Communications Test
& Air Flaw

Fl wWater Flow

F Ges Flows

Bl RF Generator

Bl Camera Test

& Optics Test

@ Mebulizer Test

[ Record the result in the Instrument Test Resuhs Table

Revision AOZ Issued 21 January 2022

T — pento . Ailent
nanslumuny
Agil
Agient E1HL 51710 Praventwe Maimenance Checklis CrDSSLab
Fron iraighi 12 Dutcomn
Test Results

Instrument Parformance Test Results Table

Mote: These measurements do not form part of eny specification end are for reference only.

Pra PM Sansitivity Check Post PH Sensilivity Check

Radial Aulal * Radial Hfueial®
#n 213857 rm SABR \EDO. FRACTS %124, % Ll -
in 257 810 rm SRER BoE 0 447 1 IV % L 6
Al 395,152 nm S8R 40 103 a5 LR
K 7664391 ren SAR %% 4.4 i &% 48 3

* doclal regult is not applicable for GEDT6AA GE01 244 Radial View matrumants.

Instrument Test Results Table
Maiter The Instrurment Test results are for systerns using ICP Expart version 7.3 and abave only,
| strument Test Result
Subsysiem Communicabions Test ?35
HrFin Biss
Wiatar Pl Bans
Bas Flows s I
RF Generator T;ﬁa
Camera Test Fa:;&
Optica Tesl Tans
Nebudizar test fass

Rewision: 4 02 Issued 21 January 2022 2 &
e — Page ot 14
2 Agrlent Technoingies, Ino. 2022

nanslummuny



Agitera 5100, 5170 Freuventies Maimanancs Chackl st

ICP-0ES Status Results Table

CrossLab

Frem ieight 12 Dutcors

Mote: These rmeasurements do not form part of any specification and are for raference only.

Measurement Standby Mode Plasma On
ians Voliags a7 & VAL TR VAL
ans Current 0. 0%t L) 0.1 05 &
Fatrument Temperatur 174 c 735 C
RF Ar Flow (38007 seed) 40 Hr o8 _g Hz
Flasma Exhaust Temperature Mo measuremant gy c
‘iater Flow Osallstar o measurement & 3d. Lirmin
'walerFlo- Detector LTS Limin 0. Lémin
‘Watar Inki Temparabors R C L1 e
Fohychromator Termperature 35.0 ‘c m0 ‘C
CLD Ternperature - a0y C L ‘C
| Therml Stabikzer 1% 0 C 35.0 C
| rgom Suepiy reasue G4%.41 ik 5429 i
Purge Gas Supnly Pressores| Lk LG (" Gy, & kFa
Daiion Gas Supply Preasure®] - kP - kPa
Heulizar Flaw Mo maasunement 0.an Li/min
Hebulzer Back Pressune Mo measurement 0%, 43 kPa
Plagma Gag Fiow N MEaduneme ey Ly
AL liary Gas Flow HO MaasAemenT 4\ 00 Limin
FReF Pawrer No measunemen 12043 W
FF Suppdy Curment M rensreme 3. 45% A
RF Suppy Voltage Mo maasuremant Joa &% v
*1 If option instabed
Bevyon AGL bsusd 3 sy 2002 a0
Document Number GBO14-90075 page LLor 1

& Aghern Tecknoioges, i 1077

Agikent 51040, 5110 Preventive Mairterance Creckist

Signature Page

Service Engineer Comments (optional)

nenslumuny

CrossLab

Fror Insigre wo (hutoorss

If there are any speciflic points ol wish to nole as part af perfarming the installation of other
iterns of interest for the custamer, please write in this box

Service Verification

Service Aequest Mumier
Cooywiien
Samvice Engireer Nama:
Famugentn, 5
Sanvica Efgineer Signatura:
Ko genion, 3.

Teral nnlrl:én!mg:slmhlsnn:nmt
f
W

Reveon AGZ Ieseed 31 dsnuary B2
Deocsrman: Mo b G801 4-0007 5
© aglert Techncioges, Inc. 2002

D Servioe Completedt

ot Tow

Custorner Hame:

Inls

Achasm (]r.'r.ﬂn%

Customar Signatum

fiphain

Pagelirer ¥

Gn'w:mj

enenslumuny

Agilern 5100, 5110 Praverdive Maintenance Checkiisy

CrossLab

Frem bght i (ufzoem

Cansumed PM Parts

Praduct or Model# Cuarttity
Part Description Part Humibes where used eonsumed

0104, GAD11A,
Aial Pre-Optic Windore GRO10-68014 iy 1
Radial Pre-Cptic Window GENO-68015 &l ]

Agilant Water
Agiant Cool Ciaar Cocla Pl e 4 alor -
Purge Gas Filler GEINO-H0138 Al 1
A inbed fiter GROO0-68002 Al ¥
High Capacity air Filter GE0-601E9 Cpnioral =
Rt seal for &7 part valve far AVERST GHLA-H0002 GE494A/ GHATS -
Roier seal for 4 port valve for AVEA GRAA3-60002 GRAE3A =
PRirsge sohutio L ion 2 Smm id
‘r:ae uthon ko finse slation i d x Ga&10-80173 5P54 -
Bt connaetor 2 Smme1 5w 1 GBA10-80124 aPEd -
FWE wiashe bubing8mim od x Smm id, 2m GE0-80122 P54 =
Additianal Parts may be required from engineer's slock:
X g drive belt 51004750 P53 =
Z aws drive bedt 5410047400 P33 LE
Perigtaltic pumip ubing, PYG SolvaFlas, 3
brecged, AT10043000 HPE4 =
Consumed Parts Reference
(Purchased by customer, not included as part of PM)
ﬂ’ Section Mot Applicable

Praduct or Madal#  Quantity
Parl Description Part Bumber where used sansurmesd
Reapsor AL lsed 1 Jaary T022 o Ry .
Document Murrher GBOT4-K007E Pagebar 1 "":" iy Aﬂllenl
& Aglem Teshnolngies in:. 00 Pl ™

la

Report Sumimany
Instrumant Medel Agllent B100K5110 VDV ICP-OES
Instrumart ID GE1AGA05A
Imstrument Serial Numiber MY¥18030001
Software Version 7.3.1,9507
Firmware Version 3442
Teatad By Pra Tesl_FM_Kanyskom S
Test Completed On 110472024 2:19:10 AM
Ragull Summary
Subsystem Commiunications Test Swipped
A Flow Test Skopped
Waler Flerw Tast Skipped
Giss Flows Test Shipped
RF Generaior Test Skippad
Camera Test Saipped
Optics. Teat Skipped
Advanced Yalye System Tast Skippad
Rissalution Test Pass
Sensitivity Teat Fail
Precigion Test ;
BEE
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[ Resalution Test Pass
Element Wavelanglh  Specificalion  Widh
N 174213 nmy) 584D 6.98
As (188,980 am) s8.20 BT
C (193.027 nm) = 11.50 630
Ma (202,032 nm) 3 B0 838
Cr (206,158 nrm) S 13,40 858
Zn [213.857 nm} £8.70 B0
Pt (230.353 nm) 5850 T09
Co (228,618 nm) 5 17.20 1187
Ba (¥30.424 nm) 540 120
W (257 &0 ren) 513.30 243
M (260.558 nm) = 20.30 “wn
Cr {267.716 nrn) = 11.00 8.04
| Cu{324.754 nm} =3500 18.97
Clr (327385 rey) £1420 1.23
Sr(338.071 nm) = 33,50 24.30
Ba (455.403 nm) =44.00 3347
S (460,733 rm) 38,00 17.23
Ea (453,408 nm) <3600 25.37
Ba (B14.971 am) 542,00 2454
Ar (675283 nim) = 74.00 56 51
| K 78S 431 nm) =80.90 E5.95
Page 2 of d
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Precision Test Pass
Radial
Element Wavelanglh  Speciicalien  Maoagused
Valua % RS0
As (188,980 nm) =260 073
Se (196,026 nm) =280 0§88
Zn (213,857 nen) 5160 0.at
P {220,353 nm) =260 .73
Mn {257 810 nm) £1.50 0.3
Al (396.162 nem) =150 [Pk -]
Bia (453 408 nm) 5150 087
(785,491 nm) s 150 052
Aaial
Elamenl Wawelangth Specificalion  Masgured
Valua % RSD
As (168980 nm) s150 1.21
5a (195,026 nm) =1.50 084
Zn (306200 rem) =150 056
2 (213.857 nm) £ 1.50 .93
Co (214438 nm) £ 150 0.28
Pt (230.353 nm) =150 051
M (257,610 nm) 5180 047
Cr (257,716 nen) 5180 0.2
Cie {324 754 i) =180 024
Al (398,152 nem) 5150 033
Ba {483,408 niri) 5150 040
I (TEE. 451 nm) = 1.50 0,65
L
Page dof 4
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|'$mmw Test Fail
Radial
Elerngnt Wivelenglh  Specification  Mathod  Ralio Standard Biank
As (188980 ren) =450 SRER  104.1 TE3.0 S0E
Se (196026 nm) 410 SRER  A75 862.0 a7
2n (213.857 nmj = 14210 SRER 15008 41823.3 7480
Ph (220,353 nen) 2450 SRER 1707 28320 174.8
Wi (257 610 nen) z 38180 SRER 39150 2647002 #4200
Al (398,162 nem) 234 S8R 7 ABAEA & 5563.2
B {(483.408 nmj} 2340 58R 458 19867197 415034
K (786431 nen) 18 SBR 57 §9038.2 146477
Asial
Elemant Wavelength  Specificaion  Method  Ratio Standard  Blank
An (108 580 nm) 22080 SRBR 1265 14988 113.0
Se (166,006 nm) 21580 SRER 1120 17736 167.8
20 (208200 rem) 22340 SRER 4550 67842 1997
2Zn (213857 nm) z 17430 SRBR 22174 BS547.6 17887
©d (244,438 nm) 242270 SRBR 18183 BE724.5 12364
Pt (220353 rm) #3200 SRER 3326 TE28S 498.0
Mn (257 10 nm) & 10626.0 SRER 74522 9812303 19117
Cr {267 718 nm) ® 1048.0 SRBR 22646 1267086 31509
o (324.754 vem) 2180 SBR 26,8 ZOOT4B3 104075
Al (355 152 nmj) 260 SBR 0.7 2113292 180050
Ba (453,408 nmj) z60.0 S8R 493 GI5G4B0.4 1183355
K [TE8.481 nm) =240 SBR 81 1351902 47EEE2
Page 3ofd
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Report Summary
Inslrument Moded Agilars 51005110 VDW ICP-0ES
Instrument 10 GAO 1AGE01 54,
Instrument Sarial Mumber MY 18030001
Seflasre Vosioa 7.3.1.8507
2 3442
| Tasted Oy Post Test_PM_Kanyalorn 5.
Test Comrplatad On 142024 11:07:24 AM
Ragull Sumemary
Subsystem Communicstiors Teat Pass
Ar Flow Test Shkipped
Warier Flow 'I'“i Skipped
(s Flows Tast Swpped
R Eemara Foas Shipped
Gamara Test Skipped
Dptics Tast Fass
Atvanced Yalve System Test Skipped
Resalutian Tast Pass
Sansitwity Test Fall
Preciion Tast Pass
| Bubaystem Communications Test Pass
Optics Tast Pass
Ramal Axlal
Intarsity 3184054 T
Wavelength  737.212 737212
Page i of4
'
nanslummuny




Rasolution Test Pass
Elomant Wavelenglh  Specificatian  Widtn
N (174213 nmj} S840 697
A (188950 ) 820 £14
© (153,027 nm) <1150 B33
| Msizn1023 mm) £8.20 B.33
1 Cr (20843 ) £13.40 9.06
Zn (213,657 fan) =870 B.70
Fb {220,383 nmi) = BSD 703
Ca (228,615 rm) £ 1720 1.72
Ba (230,424 nm) 5840 T3z
| B0 (257510 nm) £13.30 944
M (260,888 nm) 52030 14.21
Gr (267,716 nm) £1100 7.84
Cu (324.754 ren) <2500 18.09
Gu (327,385 nm) £14.20 1.27
¢ (338,071 ) £33.50 24.40
| Ba (485.403 en) 544,00 3150
Sr {450,733 nmi) <3800 1731
B (493 408 nmi) £ 36.00 28544
Ba E14.171 nmi) 24200 35.18
Ar (675,203 nen) 574,00 5515
| K (7ee.491 Am) S 80.00 £5.55
|
Page 2064
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[Pracislon Test Pass
Radisl
Blement Wavalength  Speciicalion  Measured
Value % RED
As (188,580 nm) =260 081
Se (196 026 rm) 260 096
Zn (213,857 nm) £150 02z
Pb {220,353 riri) 5260 0.7
Mn (257 610 nm) 5150 0.27
R (398,152 nm) <150 0.25
B3 (463,408 nm) <150 053
¥ (786,491 nm) 5150 018
fodal
Elamant ¥ o "]
‘Walua % RS0
A5 (188,980 rm) <150 081
S8 (166.05% nnip £150 085
2n (2L ron) 5150 07y
2n {213,857 nmi} 2150 LED
Cé (214439 Am] 2150 0.3
Pb {220.353 nm) <150 0.3
M (257 610 nm} 5150 1.02
| o (267716 nm) £ 1,60 0.52
Cu (324,754 nm) 5150 051
A {295,152 ren) 5150 0ar
Ba [46;.4013 ) 5150 068
K (786,491 nm) £150 074
Pagedal 4
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_ﬁ.l;n::.ivl:;' Test Fail
Radial
Elemert Wovelanglh  Specification  Method  Ratio Standard  Blank
As {188.980 nmj 2480 SRER 1306 arr 0.4
Sa (196,026 nm) 2410 SRER 1080 8587 0.2
2 (243 BST nm) 214210 SRER 41248 440077 1134
P (220,353 Ami =460 SRBR 2072 25647 136.2
W (257 610 nm) 2 3518.0 SRER  1M017E ITIRGE 43T
Al (356,162 nem) 234 SBR 87 80155 47T
Ba (453408 ren) =340 SBR 1337 20892030 183583
K (766481 nm) z18 SER 4B 1001985 172355
forial
Element ‘Wavelength  Specification  Methed  Ratio Standard  Blank
s {188,880 nm) #208.0 SRER 1749 1568.7 730
Sar (196,026 ren) 21590 SRER 1670 18634 110.2
2n (206,270 ren) 22340 SRER 7408 BA3E0 831
2n (213857 rem) = 17430 SRBR  §9859 1016881 2107
Cd (214,437 nim) =4227.0 SRER T80 728529 1581
P (220,353 nen} =300 SRBR 500 B4B4.3 267.7
M {257 510 nm) = HWE25.0 SREBR e 100663768 10440
Gr (287,746 nm) 210480 SRER 44248 1322029  BALA
Cu (324754 ner) 219.0 SBR 64T RO0TE  AMSE
Al (398152 nm) z6.0 SBR 211 287710 OBE23
B (493408 nem) =80.0 SBR 2506 TI3T300.6  ZEIFTI
K [TES.481 nm) =240 SBR 453 14360806 310250
Paga3ofa
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Repart Summary
Irstrumant Model Adgilerd E1COE110 VDY ICP-0E
Inaarent i GH1AIGE015A
Inglrument Sarial Mumbar MY 18030004
Saftware Version 7.3.19507
Finriaane Warsion 3442
Tl By Pt Test_PM_Karyakor 5.
Teal Complaled iy TUAI2024 14:3015 AM
Result Summary
Subsyslem Cammunizations Tast ek
Air
ir Flow Tesl P
Waber Flow Test
Pesa
Gas Flaws Test ke
RF Genarator Test
Pags
Camera
Tk Pass
Oplics Tess Shigped
Advanced Velve 5
ystam Test Skipped
Feesciution Test ,
Skippad
Senstaily Test
Pracaion Tast Skipped
Skipped
Subsystem Communications Test Paun
Alr Flow Tast i
30% Alr Flow (relative 6% Alr Fiow {relat
Epaal) ey T
15.00 19.00
Water Flow Tast
RF Waler FlowLimin)  Camers Water Flow  Waler Inlet Tamperst
(Limin) 'y T
130 0.8 2088
Page 1af2
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J’m Flows Test Pass
Mebulier  Aclual Flow  Back Buxikia Aclusl Flow  Back
Targed Flow Prazsure Trgnlglow Pressure
o7 i) 18455 200 200 10az
Makeup Actual Flow  Bedk Plasma futual Flow  Back
Targe Flaw Pragsure Target Flaw Pressure
.00 2.00 1538 1800 1787 2148
RF Generator Test Pass
RF Powsr Supply Teat Passed
RF Pawer Suppey (V) 126,554
RF Oscilator Test Passed
RF Casillatar Frequency 28834
{MHz)
‘Wark Cail Currant (A} 44 650
RF Power Supaly Current (4) 1909
Camera Test Pass
}Mﬂhnﬁm Fandard Devislion  Stabus
ms)
Elecironic Offset Test 1060 5.228 Pazsad
Dk Currerd Test 6000 1188 Paszed
Array Test 5 0024 Passed
Linmarity Test o118 Passed
Page 2ol 2
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"Resslution Test Pass
Eiement Wavalength Spacification  Wsdth
N(174.213 nm) 5840 (0]
Ag (188980 pem) =820 580
C {193,027 nm) = 1180 818
Mo (202 032 nm) £8.20 580
Cr {206.158 nmj) %1340 BAS
Zn (H3.8E7 nen) ZB70 577
| Pb{320.353 nm) =850 a1
Co {228,615 nm) =17.20 1.78
Ba (230.424 nm) s0.40 738
W (267 610 nen) £12.30 947
M [260.588 nm) = 20,30 14.50
Cr (287, 716 nm) 5 11.00 T.81
Cu (324 754 nmi) 22500 18.72
Cu (327.385 nm) 514.20 11,09
5r (338071 nm) = 33,50 2539
Ba (455 403 rim) 544,00 3308
Sr (480,753 nim) £36.00 18.54
Ba (493,408 nen) 5 36.00 2674
Ba (514.171 nm} =42.00 2523
Ar [GT5.283 nm) 574,00 58.02
| K (7ES.481 nm) 580,00 63.16
Paga Z ol 4
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Repart Summary |
Irstrumant Mods Aglant 510015110 VDY ICP-0ES
Instmant ID GBOT1AGBI154
Instrurnent Serial Mumber MYAB030001
Software Versian 7.3.1.8507
Fimmware Version B4z
Teabad By change mimer
Tast Cormpleted On TVE2024 10:35:28 AM
Fesult Summary
‘Subsystem Cemmunications Tesd Shpped
A Flow Test Skipped
Waler Flow Tast Bkippad
(3 Flows Tast Shipped
RF Genarator Test Skippad
Canera Test Skipped
Crlics Test Skipped
Aivarced Valve System Test Skipped
Rasolution Test Pass
Sensitmty Tast Pass
PFracion Test Pass
Page 1of4
'
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[ Sensitivity Test Pass
Riadial
Element Wevelengih  Specificalion  Matnod  Ratic Standard  Blank
As (188,980 ren) =480 SRER 1105 8688 543
Se (185026 ren) =410 SRER 883 434.7 91.3
Zn (213857 nmy) 44210 SRER 38354 4477 1539
P {220,353 nmj} =450 SRER 1848 2482 3 155.8
Mn {257 610 nm) 23510 SREBR 110888 2498953 a03.6
Al{385.152 nm) #34 SBR BT 502744 51720
B (453 408 nm) 34.0 SER 1245 19031841 15168.0
K (768,451 nm) 218 SBR 6.8 1100414 138912
Asial
Element Wevelength  Specification  Msthod  Ratia Sandard Eilank
As (188980 nmy) = 208.0 SRER 2533 443 196.3
Sa (196026 nm) = 1580 SRER 2087 41997 vz
Zn {206.200 nm} 23340 SRER S230 12282.3 1721
20 (213.857 nm) 217430 SRBR 83883 1575518 &017
Gl (214,439 nem) 242570 SABR B0ES 2 9877 453
Pb (220.353 nm) 3200 SRBR 3890 106411 £58.8
Mn (257 810 nm) = 106250 SRBER 21190.4 985528.7 2153.8
Lr (287 716 nm) =1048.0 SRBR 2541 1317876 1811.5
Cu [324.754 nm) =180 S8R |3 309404 BEZ.9
Al {306.152 nm) z&0 S8R 0.8 2283585 192805
Ba (483,408 rem) 600 S8R 106.5 B460421.5 801228
K (TBB.451 Am) 224.0 S0R 30.2 18388405 525821
| J
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Precision Test Pass -t‘}-':‘? @_—:’}
Radial i’f{_ k}i’

Element Wavelenglh  Specfication  Measuwed 2 :
Walue % RS0 % @ !
s (168,900 nm) £280 1.66 EFY ot
Se (198,026 nm) 52,80 1.8 Eg t’:’ -
2n (213,857 nm) 5150 050 E'/ \‘5
Pb (220,353 nm) 5280 074 fe j\r
&) ARCHEMICA o
N (257,610 nm} 5150 063 %)‘ A
&) (356,152 nm) =150 0.54 r/l ?)
Ba (493 408 rem) =150 078 i ' ‘5
lase 32 =2 E{J& Certificate of Calibration %}"
" k' - q
ol yo Aquion: (Anion System ID#1047) o
Elernent Wavalenglh  Speciication  Measured eﬂ %
s g e ‘;’:: % RS0 5) This certificate is to verify that instrument below are clibrated &!
S {198.026 nm) 51850 0 (@ By Archemica Lab Co., Ltd. %}“‘
. Zn (208,200 nm} =1.80 0.5 LIS E;I!)
Zn (213857 nm) 5150 034 ;.E—,;{ ’ 5“:21
£d {214 438 rvm) 5150 044 f% Aquion S/N: 220380031 Pfj
P {220,353 nm) 5150 4B (’r’ ‘ﬂ
MnESTEIONm) 5150 o83 NS AS-DV $/N: 2203880133 5",4
Cr (267,716 nm) 2150 053 '\ r]
Cu [324.754 nmi) %1.50 068 @ /6‘)
| R3S 152 nm) =150 086 Lo (J-f
Ba (453 408 nra) s180 128 For
K (788481 nm) =150 074 l@g = @
%' UAE Consult}gnt Co., Ltd. /2
)
73 /“_’:-:i S&
;jb I‘::.:.--:.!--1: L :‘U
G'l} Operater Signature: %—vr'ﬂwi Date: Apr 23-24, 2025 @
T;" = {Mr.Saharat Popayom) ":
%(iﬁ Test Engineer )"’2
- = s
Bged ol d : !
ienaslupuny 'I? T
P RS RS NS e

Qualification Report P M

PM_Checklist: CM_0OQ and PQ
Aquion: Anion (ID#1047)

For Preventive Maintenance

UAE Consultant Co., Ltd. Check List
(1** Contract)

enenslumuny ' nanslummuny
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Checkiisl ICE Preventiva Maintanance

Dionex lon Chromatography
Preventive Maintenance Report

Unitesd Anny:l and Eng nearing
= .

Hir Saharat Popayom

Instrument Detail

Aduian (ID#1047, 15t Contract)

Aquim
AS-DV Autosamplar

R T

2203830133

220380031

Consumahle Detai

= EGE Il KOH
] o {;Fm'rc
Remark; -
L
ﬂ Perform By Archemnica
'\.,___'_'{1:,,,.5';,?
Archemica Customer =
21 (gfams £4/Fpr /808P
Date Date
nenslumuRy

A

Checkiist Samper Fnaventive Mairsnance

AS5-DV Autosampler Preventive Maintenance Checklist

[ as-0v | 2203680133

Result

3. | Sampling needie 0 A O a
4 | Barrpling tubing (Transfer ing) | a =] =]
| Resonnest sampling needie & tubing & a

8. | Check carouss| movement B m]
7. | Chack neadis movament B m]
8. | Lubricste needie drive & ,_uuﬁnum . 0
9. | AS-OV cover ® a O =]
10, | High pressure valve Port ] m} O 5]
11, - Rotor seal ﬂ ﬂ | D =]
A%, i Sl ok o = o e

Recennecied iguid line o he B = =
13 e =] a m} =

enenslumuRy

L l Checkist 105 Prevenfive Mainfenance

General ICS Malntenance Checklist

N, Descriptian | Result

linstrument power on

1 4 El
| 2 Inginamant conrmacdion | ] = = &g |
Ftebult injection vake 8 pord [ ] [m]
[m]
L]

3 =] ]
e aE EEmE

6 | Rebu auikary vaive - pon [ ]

7 Etotor seal ] ] [] 3]
B ‘Saalor face =] ] L] [
0| It check valve assembly L i L L]
10 | Oullet check valve assambly ] = | 5| Ll
41 | werfad carect flow orientascn = - ]

stan rimse seal in primany pump head

13| Pistan seal in pamary pump head g g_ ___;__
14 Plston in pvimary pump head L - -
15| Piston rivs seal in secondary pump hesd [] ] O L
18 Pistan seal in secondany purp head [] =] L] L]

Pistan in seco

head s

5] [m] [

20 | Check conducthity cell B 1 0O [u] =
21 | Chack sisctrochamacal cal L] [ ] L] &
22 Working slecirods O [] [ [
23 Rfirencs electiods L] [l L [x]
24 L - L] L]
25 Cal body |m| ) E i [ ]
27 | End-ine fiter [m - ] =

28 _ | Leak sensor = [ (m] [ e T
28 | Lubricals pump mechanic a LunEﬂeﬂ O
30 | Reconnecied liquid lines io the vahe 5] - |

31 | Reconnacied liquid Ines 10 pump heads 5] L]
32| Primed pumg |
33| Checked puire for lesks [
34 | Checked gas for lsaks = O

'
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Chromeleon
Operation Qualification
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ThermoFisher

SCIENTIFIC
Chromeleon Operational Qualification

Ganaral Informaticn

Computar Hame Warsion Nifmber:
Instrument Conbreller: DESKTOP-C4F3ILT 7.3.1 Buld 535
Client: DESKTOP-CAFSILT 7316835
Operator; Saharat Papayom

Owvarall Test Result: Passed

Comparison Format:

1 Paramstans Sigrificarn Digts 0|

g 24 Boelins Sybadd 28 e B

Rn-hvn % Signature ¥ Date DOperabor's Sgnaturs 4 Dote
Chromsieon (5] Thermo Fisher Scantific 201 TGy
ity ! C“WT.'L_“EL’.%TT';‘.“.'
'
nenslumuny
Soq Ch et Gon d3-Ape VGl 20250423
P 5o 12
ThermoFisher
SCIENTIFIC
Chromeleon Operational Qualification, Part 1
Varification of Selected Results
Egai Hama Stafus
Calibration Paimt X ARt 3
Astophenons ok
Pregiaphanana o4
Calibration Paint ¥ | Acetaniide o
Acatophancrs ok
Propiophenane ok
Amount [rg] Acataniide ok
fcetophenone ok
Fropicprerans ok
Remalution (EF) Acataniide ok
Acalophanane ok
Resolution {USP) AcEtanilioe ak
Apstaphenans ok
Peak Asymmeatry A petarilide e
{EFIUSP) A nescphenane i
Propiophanone i
Peak Asymmetry Acataniio: o
ALAY Acstoprerong =3
Propiaphenane: ok
Crrcmekaon (2} Thenso Fshar Sdedtifc 2018 CM_00 1 Repor Formula_Par
Wermon 70,1 8535 Prictnct 23-Ape- 2008 10: 1-1

enenslumuny

Hic;:ﬂ:':"ﬂ“mmu‘ﬁldﬂwm‘ﬂ Con 23-Aor 2025Swtion Qual 2025-04-23

SCIENTIFIC
Chromeleon Operational Qualification, Part 1

Verification of Selected Results

Datection Mlgorther [T

Calibration Type: Lin, WithCtget

Evaluation Type: Al

Stardard Method: Extamal

Cafibrafion Mode: Total
Enak N Fhitus

Cffset (o0} Acataniios ak;
Acetopherons i
[Fropiapnanang i

Elopa (e) Acetaniide oK
Anatophancns ok
Prapiophenons ck

Correlation Coedfl. Acataniide ck
Aceiaphenone ok
Propiophencna ak

Variance Adstarilide ok
Soshophanan ak
Proplophencne k3

Std. Deviation Acatarilog ak
Acabopherons ok
Fropiophenane ok

Rel. Std. Daw. Acelaniide s
Acetnphanons k.
Froppieeing ik

Variance Coofi, Acataniida =3
Acsiophenone ok
ProgEophenons ok

Chgmelen (c] Thermo Fisher Scemific 218 M _0C s Report Formula_Pan_1
Warsion 7.3.1 6535 Prirtedt 23-Ape-2005 13:14
l

gmmmmmmmmtum%mmmuu M-

SCIENTIFIC
Chromeleon Operational Qualification, Part 1

Veriflcation of Selected Results
T T S
Thaontical Plabes Acetaniide ok
[EP} Acetophancrs 3
Frapicehenans ok
Theoretical Plates. Acataniide ok
|UER) Aceiaphenone ok
Fropiophencns ok
Thearetical Plates | Acetaniide ok
WPy Acstophanane ok
Propiophencne ok
Test Result: Passod
Chromedeon (ic} Thermo Fishar Scinilfic 2HE [+ C:thmnn Formula_Part_1
Wargion 73,1 8535 Prirtad: 23-Apr-2025 13:14

nanslummuny
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Thermo
SCIENTI

Fisher

FlcC

Chromeleon Operational Qualification, Part 2
Most Frequently Used Paramaters: Comparison with Expected Results

Detection Algonthm:
Calibration Type:
Evalusion Type:
Standard Method:
Calinnatian Mo

Ingesction

‘Chramatogram

Cobra

Lin, WihOffsat
Area

Esternal

Total

| Rpart Varisbin

LES

Nams

Type

Pasitian

Status

Valume

Dilution Factor
‘Weight

intSed
Instrumerntidethod
ProcessingMethod

Charmal

Mo, of Peaks:
Chrematagram Start Time:
Signal Min,

Signal Max.

Unit

Malse:

Mo,

Ma.

o,

Peak Name
Peak Mame
Peak Mame
R, Tiene

Pt Tirmes

Cheosabeon (] Thema Fisher Sclentfic 2110

Version 7.3.1. 6538

Seg Chromel
Poga T al 12

SCIENTI

Acalaniida
Apeiaphenang

FIC

SEFRERRER RFRERERE R—R—R—E—E—?—?—?—S‘-%&F

M _00/ Repori_CM_Part_2
Prifid: 23-Aar-2025 1314

nenslumuny

pcalvrchemicatEendce ComrachiZl 28 Si Con 23-Apr-2HSmton Qual 2025-4-23

Chromelecn Operational Qualification, Part 2
Mast Frequently Used Parameters: Comparison with Expected Results

Paoak Results

| Report Varisbin
Peak Width (S07%) Acetaniide
Peak Width (507} Arainphenons
Pk Wideh [50%) Frapicpfenans
(Laft Widih (0%) Acataniide
(Lot Widih (0%) Aratnphencrs
Latt width (0%} Frapicgnenans
Righnt Width {0%) Acalaniide
(Rigit Width {0%) ACAlDphancre
(Rigiht Witthi (0%) Frogiopnenans
Peak Start Acataniide
[Peak Start ACainphancna
Peak Start P ropiophesnang
Feai Siop Aoetanfide
[Feak Siop Aoeiophancne
Feak Siop Propicphenona
Feak Start Value Aostaniide
Feak Start Value Aoetophenone
Peak Start Value P ropiophenons
Feak Stop Yalue Aostaniide
Peak Stop Yalue Aosiaphenane
Peak Stop Value P rogi
[BL-Value Peak Start Aoetaniide
BL-Value Peak Start Anefaphenone
Bl-Vakun Peak Start Presiopherors
EL-Valus Paak Stap Acaianiida
EL-Valus Feak Stap Acalaphenane
EL-Valus Paak Stap P rogiopherons
Type Aoataniide
Type ACEIODhanaNE
Type: P rogioprardns
Fesalutlon [EF) Aoataniide
Reesalutl anfEF) Acaiaphaneng
ResalutionUSF) Acataniide
Foamo| et {LENT) Acaiaphanang

VIEF)

VIEP) A
|Asymmetry|EP) P ropicphenons

Cheomekson (o} Tharma Fisher Scentiic 2078

‘Wirsion 73,1 6535

EEEEE%Q%%%%%Q—Q%Q%%EEE-R-R-R-R-EE'E'EEE-??-?-?-E-E-F

G _03 ) Anport_(GM_Bar_3
Prifitad: 23-Ag¢-2025 131

wenenslumuny

Peak Results

351131 Ciws 23R

SCIENTIFIC

Chromeleon Operational Qualification, Part 2
Maost Frequently Used : Ci

imon with

sl 2250423

Results

Ret Dev. (ref)

Reet Dav. (ref)
hren

Ares

[ Area

Rel.Area
Feel.Area [Total}
Feal.Area [Tokal]
Haight

Haight

Haight

Rel Helght (Tatal]
Rel Helght (Tatal)
Rei Helgnt (Tatal)
Amaunt

Amaunt

Amaumt
Concentration
Concantration
Concantration
Ral Amount
Ral.Amaumnt

Ral Amaunt
Faak Width (0%)
Paak Width (0%)
Paak Widzh (0%)
Peak Width (5%)
Peak Widsh (5%)
Peak Widsh (5%)
Peak Wideh (10%)
Peak Width (10%)

Peak Width (10%)

v ‘Orromeieon (o] Thama Fishar Scentiic 2012

Warsion 7.3.1.6535

Pualk Results

Peak Callbratian

Acetanide

RERRRREERER

)
=

ok

OO FAmport O Par 2
Primed: 23-Ape-2005 1314

enanslumuny

02516 Con 23-for- NOSSation Jual A025-04-23

ThermofFis
SCIENTIFIC

Chromeleon Operational Qualification, Part 2
Most Frequently Usad Parameters: Comparison with Expected Results

- Chmmetaan (o] Thermo Fishar Sciemific 2018

Warsion 7.3.1.6535

| Bpart Varabis Egak Hamg
Asymmietry| Al | Acmtarilce
Asymmastry (AL | Acmtophiencne
Asymmetry (A4 Propiaphenone:
Thear, Plates)EF) | Acetarilide
Thesar, Plates{EF) Acetnpherons
Thaar, PlatesiEP) Prapiophenane
Thaat, PlatesilUSP) Acetaniide
Thear, PlatasilSF) Aceltphenons
Thear. Plites(USF) Prapioghenang
Thaor Plates {JP) Acetaniide
Thaor. Platas(P) Acalnphenons
Thaor. Platas(JP) Prapicghinang
CalMode Acalaniide
Cal Mode Acaiophenore
Cal Maode Fragicphanang
Cal.Type Acataniida
Cal.Type [Acetophancra
Cal.Type Fragioprenang
|Weights Acataniide
Woights \Acaiophanone
Weights P ropioprerans
Calir. Coafficient GO Acataniide
Calitor. Cosffichent &0 Aceinphenone
Califar. Cosffickent GO Propopherons
Calibrr. Coefficient C1 Acetaniide
Calitar. Cosfficient Ci Aceinphenone
Calitar. Confficient C1 Propiophenons
RF-Walus Acetaniide
RF-Wilise Acdlaphenane
RF-alis Progiophencns
No. of Paints Acetaniids
No. of Paiiits Acstaphenane

E—i‘rﬂ-i}E-E-E-F

RRGROGRBARARRABRERERS

CM_0Q § Rapan_CM_Pan_2
Priniect 23-Ape-2025 1314

nanslummuny



E; g Chromelsonlocad Archemicalerd o Controcf 02315 Con 23-Apr- 2025 5mion Cual 20E3-04-23

Fnge 8 of 12

Peak Calibration

ThermoFisher

SCIENTIFIC

Chromeleon Operational Qualification, Part 2
Maost Freguently Used Parameters: Comparison with Expected Results

Slidus

- Chromelean [c] Therme: Fisher Sdentic 2018

Varsion 7.1.1.8535

S Chmmeien:
Paga 11 af 12

Test Resuft:

| Begut Varlable Paak Hams
Mo of Points Froploghanang
Mo af Points|disabled) Acetaniide
New af Points|disabled) Acetophencne
Mo of Points|disabled) Propicphenans
Wariance Acetaniide
Variance Acelnphenone
Vs Prapicghendng
Var.Coall Acelaniide
Var. Coall Acelaphenone
Var Coaff Propapenns
Sd Dav, Acalaniida
St Dav., Acataphancns
S Dav. Frai

Rel.5td Dev. Acetaniide
Rol.5td Dew. Acotnphenone
Rel.5td Dew. Prapophencons
Comr. Coeff Acetaniide
Corr.Coeff. Aceinphenone
Corr Cosff Propopherons
R-Square Acetaniids
R-Sguare Acelophanane
R-Sguare Propicpherons
Ad], R-Square Acaianiide
Ad], R-Squara Acalaphansne
Ad). R-Squarne P

X Acataniida

X Aceiophenone
L4 Prapcphenons
L Acetaniide

A Acelophenone
L Propicpherons
L Aoetaniide

W Acelophenane
W P

F[X) Acetaniide
FX) Acelophandng
FX) Propicpherons

ThermoFisher

SCIENTIFIC

Chromeleon Operational Qualification, Part 2
Mast Frequently Used Parameters: Comparison with Expected Results

ak

EREERERRRRBREEERSZRARRRRRBRERERRRRARES

CM_O0 Report_CW_Far_2
Privtict 23-Ape-2005 13:74

nenslumuny

inLocafArche mica'iServion Coninaci 20261 st Com 23-Apr- 2025 S iation Jual H125-04-23

Passed

= Chromaleon (] Therma Fishar Scentidc 2010

Vorsion 73,1 6535

Eonf Name
Acetanilides
Acmtophenans
Propiaphencne
Acetanilide
Acaiopherons
Froplophanane
Acalanike
Acaliphenons
Propiaphaning
Acalaniide
Acatnpherong
Fropicghanong
Acataniida
Acatephencrg
Frapophanana

RERBREERER

CAM_OG/ Report_OM_Pan_2
Pririleed; 23-Apr-2025 1514

enenslumuny

Sy Crroiiisucn
Eage 1004 12

ThermoFisher
SCIENTIFIC

Lzl Archeem el Saros Corlinc 20T 1t Cor 25-Apr-MIET 5twion Cual HE5-4-2)

Chromeleon Operational Qualification, Part 2
Most Fraquantly Used Parameters: Comparison with Expected Results

Paak Calibration

Companent

" Chmmason (<) Tharmo Fiber Scaric 2018

Wrsion 7.3.1 6536

}ammm sk Nams Snis
Residual for Cal.Point X | Acstaniide ak
Resddianl for Cal Peint X |Acstophencne b
Poidddisn] for Cal Point X | Propiophenons o,
Caliration Point Status | Acelaniide B
Caliration Point Status | Acslaphanane ik
Calibration Point Status | Progiophenses i
Amaurt Acataniide ok
| Amavrt AcElaphanana o
Amaurt Frogiophenons £
Cal Type Aceraniide i
Peak Type | Aoeraniide 3
Le#t Limit Anesannenone 3
Right Limit | Acetanilide ok
[ Graup | Acetaniids ok
Factor | Acetaphanane %
Ameunt | Acetanilide o
| Cone.Unit | Acshophanans o
CM_C0/ Repord_CW_Far_2
Printict 234052025 13:14
[
enanslumuny
£ 250151 Can Z3-Ap-2025:wtion Qusl 20250423

B Chi
Foage 2 of 12

ThermoFisher

SCIENTIFIC

Chromeleon Operational Qualification, Part 3
System Suitability Test: Comparison with Expected Results

-
System Suitabllity (Murmsbier [k
Test Casd Harme ok
inj.Condition ok
[Eval. Formula [k
Operator ak
Statistics [k
Founiding ok
WEnimumMumberOfinjectians ok
MaximumNumberCinjections  |ak
Charmal ak
Peak ok
Fief. Value Formula 1 ak
Fal. Vialue Formula 2 [k
LA ok
- Systemn Suitability  [in). Eval. Result ak
Test Case Resuli Eval. Result [k
Preak Result ki
- Injection Candition Result ok
Fief, Valus 1 ak
Fef. Vale 2 ak
FResult [ak
Mesngs ak
Aurerage ak
(Count ok
MaximLET ok
Wimimum [k
Fange ak
Fel, Range ak
Fel, SAd. Dav, ok
Std. Dev. ok
Sum ok
Test Result: Passed
. Chromalacn fe) Tharme Fisher Scioniiic 204§ ©M_0 ! Rport_CM_Part_3

. Verson 750,855

Prirted: 23-Ape-2005 1554

nanslummuny



NOISE AND DRIFT (D)

PQ

Performance Qualification

nenslumuny

ThermoFisher

SCIENTIFIC

IC PUMP FLOW RATE ACCURACY

ThermoFisher

SCILENTIFIG

IC Pump Flow Rate

_ St Paant (mL} {m it Riading [mllimin} Duiation (%) 00 Limit %) Rsiilt
a5 04054 o7z 20 PASS
10 09958 042 +20 PASS

DVERALL TEH“SE
e

Field Service ature: Customer Signature:
et L e
Date; 10 fiyr TY Dale: P SATE
REG Rmprrs v20T0 E W]
8 IS Thira Fisrar Soienita 1C: Fump Flow Rale Acxuracy Report Page 1081

TEST EQUIPMENT AND STANDARDS

enanslumuny

ThermoFisher

SCIENTIFIC

3 ’_/
z
i =
é I
£ a
4 =]
2
-
an L1 Ll A 27 Ha {0 58
Wirutss
Information
Systom <
H AquianRFIC
Detoctar
5N 220380045
Data Path chrom:ideskhop-c4fs 317 ChromeleanL ccalrchemicalService ContracZ02501 51 Con Z3-Apr-
20I5/8QUECNRFIC H2II047/C 0D 563884 sMPECD 1 channalEC0_1.chm
Moise and Drift
= Tast Muasifed 5] 00 Lisit (15) Ragult Camarsicn Factar
Holsa 02 ns =20 n§ PASS 1000
Orth 129 nSihr =200 nShw PASS 1000

Lo
OVERALL TEST RESULT: PASE"

ARCHENICA LA
Figld Service Reprosemaiive Sigrature: Cusiomer Signature:
Spleeva}
pate: L4 T [ Dale
PG Rports v2 070 z
& B0 Therma Fisher Boierdfio Moise and Dvit {C0) Repon Fage

enenslumuny

L age-dms

Test Equipment
Enqui Manufacturer Miodel Serial Number CaliVer Date ‘Good Lintil
WhuRimeter Fhake o] SETO01E Hia HiA
Trermecoupl Fhaks KeType SEETO015 NA NiA
Ealance MetilarTokda AR204-5 125361010 HiA HiA
1C Quaification Thesrmi Sekanifc Tasl Box 24155553 HA HiA
ik, L) M, i, His MiA
Standards/Chemicals
Dascription ElRirRr < Par Number | Lot Number | Expiratice Date
Hitrate Tharmo Scientiic 5 ppm 180254 241061 Dci-2025
Nitrate Thermo Scientiic 10 ppm 060254 241081 Dl-2025
Nitraie Therma Scientiic 25 ppm 060254 41081 Dcl-2025
Hitrate Thermo Scientiic 50 ppm 60284 241021 Dot 2025
Hitrate Thenma Sgeniiic 100 ppm 050284 241021 Ool-2025
l Hiirsia Therma Scemiic 1000 ppm DE0284 241021 Oot-2028
HiA Hia B Mia A PIA
MR HiA MNiA N MA PIA
A i MIA s HiA &
Ty [ N, Nin NJA [
Field Service Custo
P )
Date: /¥ Ly IlE
RPG Riapists w2070 Fhbgr 008
22025 Tharma Fisner Soientss Test Equipmant and Standarts REpor Page 1 of 1

nanslummuny



CARRYOVER (CD)

SCIENTIFIC

Information
Eystam Name Aguion
_ Detector SH FHCHNE
] ChromelennLccal MARChemicaiS erice Contract2025M 61 Con ZiApr202500quonRFIC #1047
 DalaPath o
Peak Results

Sample Mama Injoetion Veluwme () Fetention Time (min) arca
L Refer=nce 5 04407 0.058

High Standard 25 04483 A7.600
| Carmpsr 25 04487 0.06
Resulis

}_T-_* | DaLimi (%) [ Resuir
AREA | a0 | s0.10 [ PASS

REPEATABILITY (CD) =
£ ThermoFisher
SCIENTIFIC
Information
‘Eystem Hama AupinnFEFIC
" Detector 53 2INEO04S
_'-‘,.,-MF,CI!' ChromeleonLocal irchemicaiZervcs I::mcg]ﬂaﬁﬂﬂcun 23-4pr-2025AquianRFIC #1470
Paak Results
Sampic Name Injaction Woluma fuL) Retnaition Tine (min) A
Repeatabity 01 a5 04467 asn
[l ity 03 25 0457 A51E
| Papestabiity 03 25 0.4a87 3507
Repeatabilly 4 25 04et7 asa?
A bity 05 25 44T 3816
y 06 25 04467 3571
Repaatability
Test Messusnd (% RSD) O Limit (% RSD). Feesult
Retentian Tima: o0 250 PASS
Area o5 s1.0 FARE
OVERALL TEST LPARE in
m:in.uu. LAR m
Finld Service Re Sigrature: Customer Signature:
Sabevil S fandie
Date:  qu Ape W% Dats Ay A, S5
PG Paperts w2 0F0 2)-ApeRE
£ 025 Therma Fisher Solenita Purzasataslity 200 Foaport Page 1 o 1
'
nenslumuny
DETECTOR LINEARITY (CD)
ThermoFisher

SCIENTIFIC

"»
[
__'__'__,..—u
- _,d-—'-"'""_ﬂ’
T -
:‘ » /,r””)
e _,_.-—-'C""'_ﬂ_-
|
L: il |
+ —r - |
| 50 s ans ) #54 o Laaa
C ot trakon J
Infermation
Detector SH 220360045
i Baip | ChromakeonlocalischamicaSenviss Conlrast 2026/ st Gon 23.Apr20250quionRFIC #1040
L a6
Peak Results
In Hama Lo, _Poak Haight Calewlated
Detector Linaarky 01 5 478 S0d
Deteciar Linearky 02 0 &5 10.08
Detectar Linearty 03 Fi) 15.518 25.08
Cietector Linearity D4 50 0208 4871
Dalector Linsarty 08 100 F0.532 10011
Linearity
_Temt | Dbsersed | 0Q Limit I Feesult |
¢ | 1.000 I 20888 | PASSE |
-
OVERALL TEST REWI.T:A-\
IS il wru e
ARCUEMECE i £ | TH
Fiedd Service Rep Customer
Sl ad e TaNGP
Date: 10 My 0L Date_ £y &4 NS
BPT; Feports w2070 2L.Apn 5

© 20026 T Frifin’ Besandic

Detsmter Lirmarty {000 Fapos Page 1 of 1

enenslumuny

i
OVERALL TEST REBUET:
ARCH

Field Service Rep gn Customar Signatire:
Sabaril v
Daw: L4 Fpr W0S Daie: _ E0F B Fads

s Fomports w2 (70
2 2025 Theima Faher Boisrit:

TEMPERATURE ACCURACY

Ti-Apr-d3S
Camygeer {CD) Repor Page 1 al 1

enanslumuny

Fisher
SCIENTIFIC

Column Compartment

[ setPoitee) | Readigel | DevistiongC) | o@lmitre) | Resur |
[ W00 [ 07 o7 [ £20 | Pass |
M
OVERALL TEST RE&EE‘LME'IE(E i
Fleld Service [ ig 2 ]
Selarg: rnan |
Dats: U fpr L st Fop Lo POE |

AFQ Aepons w2070
0 MY Therma Fisher Saeckic

AAPTINES
Tampsrurs Accumcy Repcd Page | of |

nanslumuny



Certificate

Certificate of Standards and
Instruments for Qualification

nenslumuny

SYSTRONICS INSLAB COMPANY LIMITED
- 1112, Bubur P, Mempbi, Mieng Fayong, Rayeng 21150, Thaliand
Tal+65{IE] ED4 145-8, Emall ; cottmticmiuyatromes cu

CERTIFICATE OF CALIBRATION

Cestificate No. E241787

Page. 2o0f5

Bange Standard Valus UUC*Reading Error 4] Uncartainty

Fungtion ; PE Voltage Messursssest (Wikhout Adjustment)
mi DM v 0,500 = 0000 CIHILE et
Y 5D TN 4,595 mv 0005 mv 00016 m
L 45,0000 mv 44,993 i 007 My D2z i
-5, 000 mv 45.00% 0002 v oz m
50,0000 mil 00 M .0 mi 00051 mi
50,000 my 9,88 i -0 v 0,0020
0000 £40.99 oot my 0.0080 v
0.500000 ¥ 05m0 v 00000 0000059 W
450000 ¥ a4 v -0uom ¥ 000008 V
-4.50000 ¥V A ATV foom ¥ 0.000082 ¥
500000 V 5000 V 0009 ¥ Q.00 W
A5.0000 ¥ .07V 0,003 W oS ¥
450000 ¥ s 0003 W DO0NES W
S00000 v o0 Y v 0,005 ¥
45000 V 4057V 0oz v 00095 ¥
«450,000 ¥ 957 ¥ noyv 00085
160000 ¥ 000 v wov s
S00.000 ¥ oo v oov oo6r v
00,000 V -5000 ¥ v 0060 W
Waltage
D.0O000N W ney any oese v
1005000 ¥ oot v alv DASEY
S00.000 ¥ O0E W eV 0060 ¥
~H00.000 W -S008 W any 006D W
\eltags Measurement (Without Adjestment)
5000 my Hz 4508 my A2 D003 mi
45000 mv Hz A5.003 =y 00w mv LS mi
S0.000 mY e 04 .06 MV oo
Mz
H

1111

v
v
v
v
v
v
v
v
v
v
v
v
e

nc<<<

o

A50,00 45013 m 813 v 0.8l my
050060 W D388 W 0004 ¥ om0 ¥
45000 W Hz L5012 Y 002 v LT TR
50000 ¥ 4388 ¥ 1812 ¥ 0012 W
A5.000 ¥ SH0LEV [ 0008 W
50000V 4980 v 412 ¥ ooy
45000 W E0LE Y 016 W [BER
1000w [T DLOEG W
3004 ¥ (B3 Ay

Egeawmﬁﬁmugggggg%ﬁﬁ%gﬁggxmum§§ﬁsass

BB
EEEFE-E Y

I

A0

enenslumuRy

SYSTRONICS INSLAB COMPANY LIMITED

10112, Sukhuane® Ad, Kemphes, Wuarg Reyang, Aeyaeg 31153, Tealleed
Tel+88[38) B34, 145-0. Emall | cabbeatianituywiren

CERTIFICATE OF CALIBFI.ATIDN

L1787
4110052
1o 5

Customer Name. i Archemica Lab Co Lid, 3 L& Mow 2024

Customer Addrass. 1 33 5ol Sukbunwit 63 ( Bama ) Calibrated Date: LB Moy 2024
: Sukburirt B Mot Klongion, Essuad Date s 16 How (034

Wattana , Banghok 10110

Instrument Description. TRLE RS MULTIMETER, Tag K

Masnilactunes. FLUKE Sarica ! -

Mol Mo, Pl Condition s Reoehred

‘Serial Rumber, :  SEIOOLS

Calration wene conduced Using in-houss calbvation procadure aoconding 1o divect messuramant with e

ura b,
CP-EL-, 02, 03, 04, 05, 06, OF, 10 I’ iCA Lan
Comment, aborert
aaf ﬂ[!r L
Irstrument Name Madul Due Date.
Miksi-Function Calibmebor Fluks 5024 E-0033- 3 Agr 2035

L
- Traceable bo tha Tnternational System of Unks {51) though the National Instftute of Metn

Enironmental Conditions.

sty {Thakand), MIMT.

Temperature : _[23 +- 31°C Fetathve Humidiy = (50 &/ 15) %
Caliliration Information,
- The syl of cablration wees found acrueste se show cn date and place of calbration anly,
- The nagurtad sncertainky of messumement is baand on standard uncertainty mulipied by & coverage factor & = 2,
prosiding confideroe lewel of aoprovisabely 3G%.

Callbrated by :  MrSuputthana Fracesal
Pitzaru Wengzhal

[# r Taramat Sripakces
\ -
This corsiicaie sy niok be seproduced, meoep in Al ki jiTTEssion G the Mmlmmu%ﬂa.w—n:—m In writing
.
from Ui CAllvation orgenimton iming ths Rt

4

TWNN-1Z, Sukhumit AL, Nu“.i"l Mumng Magong, Pipong 21160, Thallan

GERTIFICATE DF CALIBRATION

Certificate Mo, ELM1TEF
Foge. Jofd

Range Standard Value UUC* Reading Efrar {£) Uncertainty

Function : AL Voltage Messursmant LoZ {Without Adjustmunt]
OO ¥ L0000 ¥ = He 1AV
(] W D000 W = Hz BETV

Function : DC Carent Measuremaent (#ithout Adjustmant})

0,000 ub DI us L DT ud
50.000 ub 45,95 ul - 0021 uh
50 wh 35,05 A . DTS wh
500,00 uk 50040 uh 1.0 u D80T W
A500.0 ukh 44904 uA 1 B.57 wh
50000 m& 5,001 8 00002 mA
45000 mA& 4,596 mA W D.0058 mA
000 mE 000 ma
30,00 mb FIRAF mA

050000 A& 05001 A

45000 & L4001 A

1.00000 A L0 A

0.0000 & BS99 A

Function : AT Current Measurement {Withowt Adjustmant]

5100 uh K 4582 uh
450,00 uk Hr #4985 uA
SO0/00 uh K 4930 UA
AR wh Hz AE0LO uh
5,000 Hz 4,558 ma
45000 mi -3 4081 mA
40000 mé& 39.56 mA 10 GG ma
J60.00) ik 5 350.13 mA . 022 ma
050000 A D450 & L OMUA Ay
4.5000 & 44972 &
100000 & 0 1.000 &
B.0000 & RO
Hemark 1 (] UUC: Unk Under Calbration

mRE=3353ERREE

nanslummuny



SYSTRONICS INSLAB COMPANY LIMITED
181 1-12, Sukharmit R, Hemphis, Musng Fapeng, Rayong 21160, Thalend ==
Tk BRCHT) 034 145-0, Ema : sutbratienduysmsion. oo ih

CERTIFICATE OF CALIBRATION

[—
e

Certificatn Mo, EL2417EF

Pape __dus

UUC* Reading [Erros

{£) Uncertainty

wsséggéizsgsmggwwmﬁﬂE E

Puncticn :

000 o 0 & s o

09 e o0 G 02034 0

HAGE Q .07 5 anrg

04999 k2 Q0001 k2 0000050 kSt

44985 k2 004 kD 00017 Kk

5.000 k2 000 kD OL0ED ki

A5.00L K1 0,001 k0 BO01T k2

9.9 kit <003 080 2

H5,07 k1 043 1@ 0,008 &2
MO 00002 WO CLO00061 MG
e T 00088 H O 000056 H G
2,000000 M O MO Ma oo MD 000061 MG
2700000 MO mErMa Ehil Cf=] QTS WD
500000 MO E0OMO oMo Q0D I
0002 MO HWITMa - Ma i ND
000005 M 51 oM wMe GIEE ME
SO0000 M £ \maIMQ -laMg oo Mo
I50.0000 M 5 A MR MEMT nsa Mg
45000 M 5 4980 M2 2o0Ma samMp

EGEBERER®®

0000 & one o 0.000 2 Ou0T G
50000 54K 0 00 o Colils
35,0000 2 a89EQ 00 R BOO5T @
45,0000 £ 44903 0 .07 2 QD00 2

Capacitance Measuresent {Without Adjustesent)
nF 0000 nF 0,000 oF QT nF
nF ,5000) nF 0455 oF LA oF
nf Cu0300 nF 0,606 WF 042 nF
1.0002 nF 140 0F 2.3 nF
R0000 nF 2.00 rF ©.03 nF
10.0000 oF 0.0 oF 0.054 nF
0000 sF 90.0 ¢ .29 nF
DLLDN00 oF o100 uF O0WE uF
03000 uf 0900 uF 00025 uf
1.00M00 o 100 uF
24000 uF 9.0 uf
10,6000 oF 108 uf
B0L000 1F H00 uF
100000 uF 100 uF
900,00 uF & uF
100 mF 1.00 mF
9.0000 mF 900 mF
10,000 miF 10v0 mF
30000 mi* BB =F

32

3533 5SERARGRAADL

Bamark 1 (¥ UUT : Unit Undis Calzrson

5

1

(A0} owd [x]
(D0) 5 [x

Sl A.JW! T

O 10006 1DTT N

sav [x]

HOM Ay 20f [x]

VEW WY 2o [x]
HOM YHY 208 [x]
VS dvD ood [x]

>

2141LNIIDS

ALINYOANOD 40 HLVOIALLYED OuLIBY |

300t
001
13001

AL 0] LIS
AU (A% T s

Gl =i+

L e AT T

000900022
f==TEC=Ir

[x]
[x]

52, Asowiy — D0 [X]
Ll dvo wd- 200 [x]
AN YNY wd-p - (2]
INI dvo wd-g -0 [x]

m}]_.i_luun]«h
LI WY wid-g D00 [x]
SNOLLONNA ANY SOVOT X004 LSHL

188 Aoy ~
I X004 ISAL NOLLVOIATTVNO D1

oAl
UL

spwanmagynbag asaga pos suopEgaads e s CULI], [JF paaaxa
A0 12 MO[ PAIUDTAYIL san[Es Janpoad ) YEN) SANEPIEA APEEED SI)L

%l -+ TMSDE]

LT
Sl ~+ UASOE]

%S

SYSTRONICS INSLAB COMPANY LIMITED

19771-12, Bukiured] R, Nempbre, Mesng Rayosg. Raysng 21550, Thatard
Taik - BBC3) 505 145-5, Bl | colrBosayrtionio o0 0

CERTIFICATE OF CALIBRATION

Cortificats No. EL2M1E?
P Sof &
() Uneseriainky

Ranae Standand Valie UUC*Reading Error

Fumition ; Precusncy Measurement {Without: Adjustment}
10,50 He v 10000 Hz 000055 My
2000 He iv 20,000 He 000068 Hz
HO0u00 He i L0020 Hr 0GE H2
2004 He 1¥ 900,00 Hr D00

10000 ke v 1000 kHE 0300058 kHx
9,000 kHz i 5.0000 Kz 5 Q00007 kHe
10,000 iz 1w 0000 kiHz o Q0005 kHe
SO0 i Lv 20,000 kHz DLBOOEL kHE
10000 kHD v MDD EHE 00058 kHz
000 kHe iv 50000 kHx D00 ke

ELEENE R X 0]

(4] Uncertainty

Required
Range Standard Valua WC™ Rnineting WUC* Resrding

Euncilon : Thesmocoiph Maasurement K Typs (Witheut Adjustment}
-3d o 1350 T -A550my <1800 °C ATAE °C
<200 tn 1350 °C 0200 my oo ec [ L
200t 1353 %0 4,096 mi 1000 T 1006 C
-300 o 1350 °C M5 m B0 T 5005 °C
200t 1350 °C MG m P00 AT B006 °C
-200 b 1330 *C ABEIE MW 12008 %C 1300.7 *C
Bemark i [*) UUC ; Unkk Uinder Caloration

END OF CALIBRATION

thermascientific. com/dianex
300 B M Sl AT . A G . 4 TR I T Thirs: M Soits.
P

endslAIUAN

Batter Seperations Through

ificate of Analysis Botier Chamsiry

Dionex Nitrate O0OQVPQ IC Standards Kit
{Set of &)

Product Number 060254
Certifieate of Analysis

Lot Mumber 241021

Expiration of Certification
October 2025

The Dionex Mitrate Standard was developed to id the analysis of anians by [on Chromategraphy
(IC).  The single-lon slancderd was preparsd by the dissolution of high-parity st in >18.2
megohm deionized water, which was tested by 1C lor jvaic conlaminantz. The bottle label stres
the pominal conceriration valus of the ivnic component for informational purposes caly. The
actual jon comeentration valwe was determined by lon Chromstography, The [T system was
standardized using the National Institute of Standards & Technology (WIST), Standard Referencs
Material, SRM 3185 (Mitrate Stendard Solution). Actaal concentration valses determined
single-ion is listsd below,

Dionex Nitrute Standard

A o1
Vial ¥ Copcentration ARCH L
glnwL-.'l -
1 495 =0 )
2 997 #0402 Sﬂrm'f
S 2533 =002 }
i s46 =028 i ﬁfr s
5 [T
a 1004 24

The concemtration value is based & proven relishle method of analysis  The estimated
uncertainties are two standard deviations of the concentration value. The comcentration value is
wamanied to be stable for one year from the date of mamufactune.

The preparstion and analyses of the Dionex Mitrabe Standard was performed with extreme cane
by Thesmo Sciemific Corposation Consumables Manufacturing Department in Suneyvale
Califoemnia.
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2 a At Calibration Certificate
"1 :
§ g~ Certificate No.: 2502228-002-01
()] Client name: UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD.
Address: 1 Soi Udomsuk 41, Sukhumvit Road,
Q z ok, ghok 10260
L] &
20 = Fage 1af1
— 'r_.; -
=0 —
o 2. g v = Equipment: Electronic Balance
o =0 o B 53
w
=0 . = o5 Manufacturer: METTLER TOLEDG
o ' g B F =
— O o '4+]
c &8 B 7 Model: #Pe
= T =
g E o 2 Serial No.: B312373893
) 5 - ]
=5 8% o o
=1 3 & z ID Mo.: UAE.ATR, 019/ 2556
(] o T ot - E
14" z 5
3 1 - Order Mo.: 2502228
— a E o
=~ B o
B e i gl Operation No.: T502236-002
—
=R =
ki = Date of Receipt: 19 March 2025
" S
g g 8 E . Date of Calibration: 20 March 2025
I =
g2 s -]
=337 i W = -
g 2
a ok g = N3 Calibrated By  Mrvothin Ehassensuk Approved by ‘b M.
?E s ] we i - Scientist { Mir.Pheraphat Tuanjit ]
8 = H Zg Mnnager, Divissan of Calibration Laboratory
32 g ,3 g Dwte of Tssue: 35 March 2075 Rusponsibie for the Technical Managesant Team
2 e ﬂ
g 3% o " i 855
g 2 E o The uncertainties are for ce p v o
ek = This Cemiacats & Emaed in acmordance with (e conditions of arcreditation grasted by E Thai Latoratony ArcredrBtion Schama
[1+] which has assessed the messunsmént tapabiity of the abormory and ks trageability to recogniced nabionsl standieds and to the
mn - a \niTs Of measurement radeed a1 the cormesponding nebonsl Standands laberatory. This cectificete méy nol be meproduced other
than in full except wilhi the pior witten approval of the National Food Iafue.
Sy,
N SN2
-
n I Sma T ESUURRIL S0 i—%
q:{.u-m:ﬁ:.:l_@:sr : i‘vaff:\'_:‘\““}:"
el Frourdston for rosiel Dl Marenal Food reifue a2 e 116 Byl
vy wh - Food wouenal Laboranony Sanvice Cermer CALBRATION 0011 ﬁlga.w;%
| H - -
Calibration Report Calibration Report
Certificate No.: 2502226-002-01 Certificate Mo.: 2502228-002-01
Equipmant: Elaztadsc Balaane Hansfacturer:  METTLER TOUECO Equipment: Becirni Ratarce Hanslacturer  METTLER TOLEDD
Madel X Resobatiom 0000001 g Model; 5P Rasolation:  0.000001 g
Sarind Mo BI27373953 0D Mo LAEAIR O Sarial Mo, BX2177089) BN UAE RIR DEH2556
Capacity: 61 @ Capacitys 6.1 g
Date of Calibration: x wrd 3005 Pagelol® Date of Calibration: 25 Wy 2028 Fape Jafl
E i dition: Armem T ;. 1ZR [ Rathas Humad ity “ % % w {n]ll'ulll.ld}
Place of Calibration: 06 Balance Rpom 2, URITED AMALYST AND ENGINEERING CONSULTANT C0.LTR. B s .
Condition of Equipment: ml:o«hm ﬂ‘ ﬁlib'hlalion il Tt al Calraicei
Condition of This Results of Calibration: Saftation Ad|asment:
L Colbvotion Mot WF1 Memhed WOHAADOL  In-Houme Mt bemeed 08 USKS. Lab 14 : 2019 3. Doparture from Mool Vakse:
1. Reference Sandends |
Reference Standard  Hodel Serinl Mo  Calibrated By  Cerlifecate No. Dug Date: Mol vaks Sandard Value Ayerage Reedizg Comaticn Urcestainty Corearage Factor
‘Standaed Weight Class 2 g o M0y ES0ES67572 =1 MDA HS 13 Al 2005 L gl e 1 g} I g} L+ § ) LS
Instrument Model Serial Mo Calibrated By Certificele No.  Due Date Ysingd 006050 050000 00500 o0 200
Thetrrecr Hhagra Meter -1 KFLETH D23 Quaiey Rskzom QFREDEE 10 Fesrusry 2006 i e R i i SR s
& This cenificruon is trsoeeble o 51 LAIT it o e B 2 i B
& This cenifcaie wars ceriibed osly for S intirafednt w5t L3RRI -
5
& This risult of calarion mas found accure: & shawn 08 caie and place of caltigtion oy L om L BEENIL LA L0604 La
X = 018 03000119 2181t 2000000 0RIRET am |
1. Repeatahility of Reading: 01§ 3. 1500043 0150010 L L 000mETL I
B B.ur 10013 0173012 200000 L 05000877 200
|[ haomirel value | g ) __Sunded Devistion of Specing | - 030 001D nae0s 0 (000 00000065 im
L oL i 550 15000198 1508017 000G 00500F 00
L L L 180 30000250 309017 o meos 0.000039 20
2. Off-Center Ermor: 4.50 & SN0 250000 0000038 0500023 200
A mass of 3 g s phaoed end mowed o variuh paEli S0 AR L] B OO0 LED 1 60000 34 0000034 0000033 200 |
The bolsnce rescing oilaed & pieen i The ishie
[@ ol
@

Thi rapirted uncaranty of MESTATSTIEN: a5 based on & stendard uscertasty gl by 3 coverage facior &, prowidng 3

el of corbeings SF apprtedmanely 95 %,

dor M e




DQE Services Co, Lid
DOE ¢ ices 25 Ladpmo-Wanghin 35, Ladgeao-Wanghin Rl Ladpros, Lulprao, Besghoc 10210

Phome ; +66 (012 534 2054, Email ; desservcesinfo@gmail.com T e

CERTIFICATE OF CALIBRATION
Certificate No, :  SP24-028 Page | of 5
Customer :  United Analysi and Engineering Consulant Co.,Lid. (Head O4Tice)

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

Location of calibration :  Labomatory 313
Equipment 1 UV-Vis Spectrophotometer
Manufacturer @ HITACHI

Model : L5100

Scrial Mo, 1 23A4-008

ID Ne.:  UAEWASOIN2567

Received Date : 10 September 2024
Calibration Date: 10 September 2024
Issue Date @ 13 Seplember 2024
Condition Instrument :  Good

Calbrated by: Ty w Approved by : ofa7 of

{ Ma. Chonthica Sangngern )

{ M, Tasawur Rintidach §

Technical Mansger Quality Manager
TheculEbwation resali is applied onby 1w above caliemed e and was finsd socuse: os shown on dele med ploce of calbration ooly.

Thie emmwrment capasinty of the bhoraery asd i traceahil ity (0 recogred raticeal sandards snd o the ot of mesuremon maled o the comepoading

natbonal standarth lboratney, This certificals may ot ba reprmeuced nther than in fall escept with the prine srinen sppeesal of the DOHE Sorvges 0., Lid
LSFHQiEIﬂquIL
FM-TOE-02 Rl UT1HE)

DHE Services Co, Lid.
DQE Services 32 Sk Ladprac-Wanghin 55, Ladpesi-Wanghis RY., Ladpen, Ladpean, Banghok 10030
Phame : -+ ()2 533 2054, Email : dgeservicesinfofgmasdl com s e

REPORT OF CALIBRATION
Certificate No. :  5P24-028 Page 2of5
Environment Condition :  Ambient Temperature 25+5 ©
Relative humidity 55 +20 %RH
Calibration method : In-house meshod CP-01 Based on ASTM E275-08

Certified Heference Materials :

Material Serial Mo, Centificate No. Do date
Absobance Stamdard set 25760 115663 25 October 2025
Absobance Standard sel 25757 115638 25 October 2025
Wavelengih Standard set 25806 115637 25 Ociober 2025
Wavelengih Standand set 25738 115665 25 October 2025

Traceability : This centification s traceable 1o the Intemational System of Unit maintained at Mational -

Institute of dards and Technology (MIST) i h Sinrna Seientific Limited

Spectral Band Width of UUC : 540 nm.

Scan Speed of UUC : 40

Scan Interval of UUC: 0.1 o

Resolution of UUC : Ph i 0001 Abs,

Wavelength 01 om

DQE Services Co, Ll
DQE Servicas 25 LulpmrWanghin 35, Ladpean Wanghin R, Ladprao, Ladpean, Bangkok 16230 %

P - +56 (012 578 2054, Esseil  dgeservivesinfoi@igmil com e

wenaslumu

P-08-03 R U130

REPORT OF CALIBRATION

Certilicate No, : SP24-028 Poge Jof' 5

Calibration Results : Without adjusiment

Photometriec Acenracy =

Wavelength CRMs Values | UUC Reading Correction Uncertalny Caverage fagior
{mm.} {Abs) (Abs) (Abs) {Ahs) [
0.0000 0000 0.0000 00028 2,00
430 05780 0575 QL0030 (L0031 2.00
1.0484 1044 00044 0.0029 2,00
11876 2.190 -0.0024 0.0075 200
0.0000 0.000 00000 00028 2400
055035 0.557 L2s 060034 2.00
G 1.0239 1021 00029 0.0035 2.00
21230 2.121 0.0020 0.0079 2100
00000 0,000 00000 000E 200
0.5230 0.519 00040 0.002% 200
e 09633 0,961 00023 00028 100
1.9753 1.975 0.0003 00070 200
0.0000 0,000 00000 00028 .00
o 0.5181 0518 0.0031 00031 2.00
1.0002 0,987 00032 0.0033 100
1.9973 1996 0.0013 (L0085 .00
00000 0.000 0.0000 00028 2.00
- 0.5517 0,545 00027 0.0030 200
1.0803 LOTE 00023 L0024 200
20373 2,031 00063 0081 .00
.00 0,000 0.0000 0.0028 2.00
i 0.5591 0.557 00021 00031 2,00
10518 L04e (L0028 L0029 .00
19274 1523 (10044 D80 2.00

DOE Servites O, Lid

enaslumuRy

FR-TIB-00 BOI 1T

32 Soi LadprsorWanghis 55, Ladpeao-'Wa Fd., 0, Ladpran, Bangkok 10230
DQE Sarvices I g i nghia Rl., Ladpran, Ldp gk
Pl © +56 (012 538 2054, Esval 1 degeservicesinfoigmail com 152w v
REPORT OF CALIBRATION
Certificate No. : SP24-028 Page 4of 5
Photometric Accuracy
Wavelength CRMs Values UL Reading Correction Uncertninty Cuwverage factor
{nm.) (Abs) [Abs) LAbs) LAbs) k
e 0.0000 0000 .00 D050 200
0.7469 0.743 L0038 D056 200
a5 0.0000 0,000 .0000 050 .00
08674 0862 00054 LRI LY .00
. 0.0000 (.06 (.00 D050 200
02919 0,291 .000% QL0051 200
i 00000 (.00 0,000 LLERV LT 200
B 0.6430 0.639 0.0040 0.0053 2.00
'
enanslumu

Ful-M08-00 Rl 170 5m




DOE Service: Co Ll
mE 5 L 32 5o Ladprao-Wanghin 55, Ladprao-Warghin Rd., Ladpran, Ladpro, Bangkok 10230
Ervices
Phone : +6 (012 538 2054, Enail : dyeseryicesinfiigmail.com e s
REPORT OF CALIBRATION
Certificate No. : SP24-028 Page Sof 3
Wavelength Accaracy @
CRMs Valaes UUC Reading Correction Uneertainty Coverage facior

(mm.) (mm.} () (.} &
241.00 2404 LH 018 200
70,30 M7 .60 [NE] 200
ZER.SO 288.3 040 018 .00
334.50 3342 030 a8 .00
140 310 030 018 .00
41840 418.0 a4n AL .00
4471 446.7 .50 al8 200
459,30 459.6 -3 018 .00
537.00 536.6 LiEH o8 100
G3B.00 6374 0.60 018 .00
H“41.19 4401 4w 18 .00
479.5% 4706 014 018 200
3375 5133 0.23 .18 .00
528.99 5286 -0 al8 200
575.00 5.9 0.20 018 00
5B5.56 5B5.3 0.26 a.2n 2.0
aE4.T0 6B4.1 0.60 LAE) 200
T3 T40L0 .51 a2 200
T4EL 412 041 ala 200
20704 6.3 0.74 018 .00
ET0.68 RO 078 a8 200

Remark < UUC = Uit Lnder Calizration
- = N Avaiable

- Tha il gupanded sreanancy of mamuroman! L & st 55 99 stndasd uscamainy of maasrenmen makiplad by the coverage B &

which forw rorral distribuion conmesends 1o coverage probabslity of spprasisely 358

- End of Certificate -
'
wnaslumuna
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Equipmant : Elacironic Balanca Cert.Mo.: 24MM252
Condition As-Received :  Used Hem Page: 2 al 3
Reference : 2408.01BE0C-1
Procedure wsed -

Calbration wara conductad usng in-house calibration procadure CP-0B01 based on LUKAS LAB 14
according to diect massurameant method ageinst standand weight.
Condition of this result of calibration
1. Rederence standard instrumants:-

Instrymants Madsl SerislNo.  |DMo.  TestreportNo.  Due date
1} Srandard Weight Sat {E2) 15884 24063 TORCIOT MALO01324 25 Jan 026

2. This certificate is valid only fo tha ibam callrated on daba and plece of calibration.

3. Thiss resuit of calibration was mada on requestad &8 e DOiNG Spaced by CLEIOMEN.

4. This certificabe is not caiied for any commarcial transaction

5. Thiss cérlification is traceable 1o the Inbemational Systam of Lini,

Basull of calibration | ) Without Adusiment | * ) After Adjustmant by Ingamal Calbration
Range Capacity : 0g o 220 g Resolution 0,0001 a

BEafore Adjusiment :

Balanca Mesgurement  Coverage
Applied Weight Ruading Carrsetion Uncertainty  Factor
{a) 1al (g} (Emg) k)
100 100.0000 0.0000 019 203
200 200.0006 -0.0006 030 2
Aftsr Adjustmant :
1. Datarmination of the standard devistion of weighing machine (n=10)
Applied Waight Standasd Daviation
(gl of Reading (g }
100 000007
200 0.00005
.
enaslumunu

TECHNOLOGY FROMOTION ASSOCIATION (THAILAND -JAPAN)
CORPOAATE SERVICEE 3: EQUIPMENT CALIBRATION AND TESTING SERVIGES
53404 PATTANARARN ROAD S04 18 SUANLLAKG, SLANLLIAKG BANGHOK 10280
TEL.O-2T 7-3000-20 FACD-2T10-0484

Certificate of Calibration et omiany
Exuiprment : Elacironic Balanca
Maniufacturer - Metilar Toledo
Made ABIM-SFACT
Sarial Ma, © 113361010
D Mo : UAE WhS DO272582
Submitted by : Urited Arratyst and Engineering Consultant Ca, Lid,

3 Soi Udomeuk 41, Sukhurmit Road,
Bangenak, Phrakhanong,

Bangkok 10260
Location : Balarca Room (108}
Received arder : 11 May 2024
Calibration Date ; 11 My 2024
Amblant Temparatura : 15°c o 40 e
Rizlative Humidity - 0% w0 %
Calibrated by : Ehit Ruttanaprapachai
<&
Approved by - ‘KUP‘L
Apgioved Signafory
{ ) Panpan Paigim
[ ) Sareit Imjai
[+ ) Kunchit Promprat
|ssua Date - 18 May 2024

|n-":m:-m_wv|lnhlrosr-w wrifien
g e Cabbradion s Taebneg Servcis:

L L
Agproreal of 1re fasid ol CospoeTs Senvices

Lana'li‘himuqu

Equipimeint : Eleciranic Balance Cart.Mo.: 24MM2E2
Conditien As-Received :  Used Hem Page: 3o13
Rafarancs - 2405-01BG0C-1
Resuli of calibration
2. Effuct of off centar loading T I
A mass of 100 g was placed i varous position an the pan, : A g
Tha wakghing maching reeding emor oblsired ts givan in the labks UREE S AR B |
Maximum difference batwean
Poaition 1 Pesition 2 Position 3 Posltion 4 Position 5 off-canter and central loading
ia) fal (g} £} L] gl
~Dup004 00004 -0.0003 -0.0003 -DLO00S .00
3, Daparture from nominal valus
Balance Measurement Coverage
Applied Weight Reading  Comection  Uncertainty Factor
(g} (a} (a) {2mg) ik}
Unkaad 0.0000 10,0000 0B 213
am 00100 0.0000 016 213
0.05 00500 10,0000 VR §-] 213
o1 01000 0.0000 016 213
(1] 05000 0.0000 0is 213
1 1.0000 0.0000 01E 213
10 00000 0.0000 [ E-1 211
Ea 498098 #0.0001 oy 206
100 590000 +0.0001 oig 203
150 149, 5286 #0.0002 1] 2
20 193.6080 +0.0040 030 2

Th raparted uncertanty of massLremant was based on & standand uncertainty mulliplied by & coverags
factor k , providing & level of conflidence of spproximataly 95 %,

~olo-

Lana'li‘himuqu



3 Sal Udomsuk 41, Sukhurmvit Rioad, Bangchak, Phrakhanong, Bangiok 10260 3 %o Lidomsuk 41, Sukhumvit Read, Bangchak, Phrakherong, Banglok 10260

o
Teli 2768 2000 Fan 0 2763 2800 waw useronsultant.com E-mail: ussguaeconsultant.com =T -nl.r'n:- wnn  Tel 2763 2608 Fa 0 2763 2800 ww.ussconsulant comn E-mait waeguasconsuliantoom e ]
AL

O, =
United Analyst and Engineering Consultant Co,, Ltd. United Analyst and Engineering Consultant Co, Ltd. % &
AE e % ISAE = S

Certificate of Callbration Certiflcate Mo 240d422-1-8L002-25
Code Mo BLO02-28

Certificate Mo.: 250422-1-BLD02-25

Fage: 2of3
Code Mo, BLODZ-Z5
Page: 1of3 Equipment: Electranic Balance Manufacturer: Mettler Toledo

Madel: ADRM-5FACT Readability; 00001 g
Customer Narme: Uréted Aralyst and Engneering Consultant Co,, Lt Serlal Now 1120361010 0 Wi b

Max. Ca £ 20
Address: 3 Sei Usdorn suk 91, Sukburvit R, Barg Chak, Phar Khanang, Bangkok 10260 Pt 4

Callbeaticn Date: Agril 24, 2025

Conditicn As-Received: In Condition
Equipment: Electronic Salance
Manufacturer: Mettler Toleds Condkion of Eqpmart:

Congtion of This Result of Calibration;
M 20 VRACT 1. Calloeation Wethod: This brstrumar, wars colforaied by rethod UBE CF.CAL D06 IrvHouse Medhod iawed on UKAS Lab §; J122
Serial Mo.: 128361010 2 Reference Standrade:
Asset o, LAE WAS 002/2552 P Pesn1Ce S1arvflard: Mhadel Serial Mo, Calibrated By Coantificate Mo, Traceability DO Dl

Shancerd Wiekgnt Class £2 10 impiodly  ETAIOMZE AT 5005 nartes Tt 2danar
Building : KA Floor : 1 Roam ; 107 Stanrd Wesght Class F1 DML Impio 00y 1130512 HANRE B8.013850 Wetier Trea 04 Foba 26

Instrumeend Model Serial Mo, LCalibrated By Cartificate Ma, Tiaseability Due Date
Recelved Date: April 22, 2025 Thawma-Hygros Baro Meter e AR AGAST SRS 35-HT T Sutci Giewhy H-ew 25
Date af Calibation ; Apnl 23, 2025 Trasrre- Hygro Bara Metar L o] AEEGIST Tha, 24T T Hfendd

. & Thiv centification Is iracuable 1o Si Unk

Calibration Conditions:  Termperature 2z8°% W 234 %

& This certiilcation mas certified onty for the FcRrument ws calrated

Huridity S48 % o 68.9 % & This rmsuit of callsestion ran found sccunsts as show on dute and plsce of callbration only.
Prassyng T56.6 Mg o 758.2 rrenHy & Througn the reference standsed Isnorstory of AMARE 25099357 Calbration 9152

Calibraton Result:

Calibrated by Saldearin Srirahang 1. Rispsatabilty af Readieg
Mol Vale (5] | standard Omviatior of Rascing is) |
o | Bo000a |

Approved by: Sunit Chotrok Signature: (,QK:‘L- 2 Enenite & aflcintar Vanting

A s ol 1) § winh placid and meved bo waraus pailtion on pan

The Salarce resding chtaked s ghe in te bible
Issued Date: April 25, 2025

Moty ; 1) The Uncertainties ane for & confidence probaility of spproidmately 55%

2) Thes Cestificate i waled anly ta the Bem calibrated on date and place of calibration

3) Tris Certficate @ issued in accordance with the conditions of accreditation granted by the Thal Laboratony Accreditation
Echame which has assessed the measunement capabiity of the |aboratany ared its. tracesidity to recogrized natioral
standarss and to the urits of measemant eatied at the camespanting rabicnal standands lasemtory. This cartificate
Fmay nat be reproduced other than in full except with the: prior weithen approwa of the United Analyst and Engineering i . A . 3 Marimam
Conadiant Ce.Lbd, (UAE] Ig} I Igh s il Diffisercs gl

lﬂﬂm1\wﬂqum 106.0005 PO0E0E a90%T 1005003 1800805 0ams lﬁnm1\1“ﬂ%ﬂ%

=D
HAE United Analyst and Engineering Consultant Co,, Ltd. e \

k= — 3 Soi Udomsuk 41, Sukbumit Road, Bangchak, Phrakhanong, Bangkok 10260 o o it sturay dﬂamrlswwsﬂaamdm*r'\s
oo raev comessr o TR 3763 2838 Fae 0 2763 2800 www.uaecensuliant.com E-malk use@aaeconsuliant.com CUAEE l I I FRUEUEN ST U TSR A TS SLE S

Foursiation for indusinal Cevaloprnen Manonal Food naimae
Food indusingl Laboraiory Seros Confer

Certificate Mo.: 250422-1-8L002-25

Code Ho: BLDOZ-25 Calibration Certificate

Page: 3 of 3
Equiprment: Electronic Balarce Marnsfaciurar: Mgttier Toleda
Certificate Mo.: 283-002
Model: BEHISSFACT Reachability: 0000 g Mo 2402 01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD,
Sarial MNo.: 1126343010 D Na.: LWAE MIAS D024 2552 &
Address: 3501 UDOMSUK 41, SUKHUMVIT ROAD,
Etaacy PE Bangchack, Prakhanong, Bangkok 10260
akhan o
Calipration Date: Al 25, 2035 G|
(Canrinued
Calibraton Result: {Centinuad) [
Calibraton Rarge: 0-20g
Calbraton Adjustrent: ntemal Calibration Equipment: Electronic Balance
3, Eror of indication from nominal or comentianal mi wilue:
Haminal Value Rederence Value Inchication Comection Lincurtairdy Covmage Factor Manufacturer: METTLER TOLEDO
s 19 i3} 5 (2 mg) &
o = 3 = e s Model: XSR2050U
0o D05 0005 0001 oo 205
Serial No.: C10685304
nos 0000058 0e80 L0000 o 285
o eiliiiins i o o <xid 1D No.: UAE.WAD.010/ 7565
s 0.5000133 0.5000 000 .10 45
1 L an0s Loood 0 0.1 srich Order No.: 2402283
0 10000010 100000 00000 ot 204
w 000078 40,0000 00000 0,14 200 Operation No.: 2402283-002
5 50000056 00000 U1 0.13 204
-] 80200107 A0 0001 o8 200 Date of Receipt: 2 April 2024
100 100000109 59,5599 o.0002 T 200
120 12000015 1195998 0.0003 @21 200 Date of Calibration: 2 &pril
15 150000165 149.5995 Gt o 200
160 160000173 1595997 s 026 200 -
Calibrated by wesermw prapsmttipons  Approved ﬁé_
200 00010 199,590 o000 630 200 by L by
Schentist { Mr.Pheraphat Twanjit |
4, Effect of Tare test
Manager, Divisian of Calbration Laboratory
Tarn Load Test Load Indication Covmection . 2
e 0 15 w Date of Issue! ‘9 April 2024 Responsible For the Technical Management Team
Hu0004E 0
i L The are for of appr a5%
AT
ShEA g This Certificals is feusd in sccordance with the condilions of Mredlation graned by e Thai Latatery ATeaTation Schema
oo H0.000084 et 00 which has assessed the measurement capabiity of the boratory and ks traceability (o recognized national standards and bo the
units of Measuremant raalized @ the CoMespONding National standarcs lsbaratory. This oemficate may not be repeoduced other
.o TRIFEI ooz than in full eecopt with the prior writhen appeoval of the Naboral Food Insttiie
bt i 0000 05008 Revision: 01 Date: 20-04-55

Remack:

Thes report sancertainty of mesummeet wat based on andind urcedanty mullyiied by covmegs faclor b, g lﬂﬁmw

o-—o-End-o-—o




i,
S
eI rrEsUTRL R S0E G SAN LSS =
AUNLEM AU R N ISR A TR S f;._’r"\\H‘\?)’
— &
Foundason for inclerisl Deesopmer hasna Food REmUe i e

Tesa- T8 1
Feod incemal Laboranory Serace Conrer CALINEATION 0081

Calibration Report

Cartificate No.: 2402253-002-01
EquipFrsant: Decironic Ralerce Manufactuner:  METTLER TOLEDD
Medal; TR Rasolitiea: 000001 g/ 0.0001 §
Sarind Mo CF108HTIBG 10 Mo.: UAE WAL DUZSES
Capaciy: 210 g
Date of Calilration: 7 Al 2074 Page 2of4
i oz A : W5 = 05 T Restervlemidty. 475 5 %

Place of Calibration: Leboatory, UNTTED AMALYST ANT: ERGIMEERING CORSLLTANT £0, LTD
Condition of Equipment: oo Cosdon

Condition of This Results of Calibration;

1. Calgetion Method; ] Mathod W-MA-007 In-Hosse Mathon! Bised o LKAS Lab 18 - 2049

Sanard Wegnt e B g b g BSOSSETS T TS MIIHOGIS B Apeil 2023
Instrument Maded Serial No.  Calibrated By  Certificate Mo,  Due Date
Thermo-Hygm Meter BOE-HY NFLITH 036123 Quiily Rabor QRI4-0343 % Febrwary 2025

2 Thi sertfication s trackabie 15 51 UMIT

4. This cenvicane wass cemmfied anly for the issrumens: we cabbrated

5. This result of calisraticn s found accucate 28 shewn os de and pace of calirtion oy,
Calibration B

1. Repaatability of Reading:

Womirsl walse (0 ) Sancard Deviation ol Baading gl
48 0D E
1] N D0 SE
100 0006
03 b° 000008
2. Off-Center Error:
& e af 100 g wes piacer and moved 1= sancus positen o2 pon.

Tha talince readieq obiaired is given in the waizke

| @

1 2 1
{ g-ddi g it @)
1000000 | 1000001 [ 929995

F-5812 Revison: 0 Date: J0-04-65
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Foundanon for indusinal Developmens Manonal Food nemuae

Food iIndLemal Laboraiony Senice Cernter GACRAATIEN fagt
Calibration Report
Certificate No.: 2402283-002-01
Equipment: EBecinonic Baznoe Wamsfaciurer:  METTLER TOLEDD:
Mol XERZIE0U Reselution: 0000831 g ¢ 00000 ¢
Sarial Mo, CZEI0EEEIM D0 B LLBE W80 0 102 565
Capacity: 210 g
_D_“H'.! of Calibration: 2 spn 2024 Fage 3ol d
Calinration Results:  {Continued)
Calibration Range; 0-Big
Calibration Adjustment: Interal Calbrabion
3. Departure fram Nominal Value: (Range- 0 - 80 g ; Resalgian: 00001 g )
il adue Sandard Yk Frozrage Reading Corecion Unceriaimy Cowerage Facir
(g Log (3 o L :
Unkaad 01036008 000000 005000 00066 200
@801 0031033 0.00101 000001 0090058 0
=111 00eed 0.00500 000K [TFv T L
oo 003008 000 030000 L e 00
ans 0455 LLE nmone | noomome | i
61 0.520011 0.10000 0.00001 [ 2m
05 0550016 250001 0.3001 D004 Zm
i 1o 10007 -0.00000 DO00LE L
2 2000013 200001 030001 DL DR0ET 20
5 5000017 5E0007 000 B0z 2m
m 10 (5 10 06000 0.00001 0006026 2m
m 20 000031 002003 000003 0LOHAIT zm
o J0 (G0 05003 R 0000140 2o
E ] S0.00E 50 00003 Q0001 0 DOD0SE 20
] B0 DO B 00002 0005 2001 im |

F-C5-012 Revision: 01 Dovie: 20-04-85

aB\EWﬂr‘ESu.'HM'HEJE!ﬂ'éEI'“MTH'\E
AubLSHrareoUf R ISaea INRSSUAIMYS

Fourclahen for incsmal Dewiopment Manoral Food nemae FTISLTIE 1
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Calibration Report

Certificate Nou: 2402283-002-01

Equipment: Elactroek: Raknci Masuficturar:  HETTLER TOLEDD
Hodal: S Rasslution: 000001 § /00081 g
Serial Ho.: C2HBASTM B0 Mo.: UAE WACLIO2SES

Capmeity; 1M g

Date of Callbration: 7 s 2009 Pags & afd
Calibration Results:  (Continuwed)

Calibration Range: 812009

c Internal g

3. Departure from Mominal Value: [Rarge: 81 - 200 g ; Resobation: 00001 g )

Soming’ Value Standend Walie froerege Reading Comecion Urcerminty Coverage Factor
5l ] L] L.} L& i L3
«l 90.00010 30.0001 00003 0.00015 2m
0o 10000008 100 0001 L 0.0g 2m
fil] 10,5000 1100008 e LT 008016 200
130 130.00005 13300000 0.0001 0.0 Y 20
10 13050030 1300000 2.000] 005014 200
140 190560014 190000 D00 0000 200
is0 15000005 1500008 D000 00002 208
.1 106350010 L 0000 000 200
m 1M0.80012 1305001 00008 0.0003 208
i1} O0IE 2000 0003 00008 208

ThE et RCETIENLY Of MRISIEMENT WES S520 00 3 Sndand uRCers sty muRiplen By 8 coeerage e & | BIVIng &
sexet B EoRfIECE: of appe Aty 35 .

F-CA-002 Bevesion: 01 Cabe: 20-04-£5

ARSI S0 SRS
AU R S 3B IMNSSUE TS

Foundaion for indusiial Dewriopmens Maional Focd s
el inckusmal Labicrerony Serace Cevser CREIRRATIGN H0a1

Calibration Certificate

Certificate No.: 2502226-002-01
Client name: UNITED AMALYST AND ENGINEERING CONSULTANT €O, LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkak 10260

Pagelafd
Equipment: Elgctronic Balance
Manufacturer: METTLER TOLEDD
Model: HSR20SDU
Serial No.: C210685394
1D No.: UAE.WAD.D10/ 2565
Order No.: 2502226
Operation No.: 2502226-002
Date of Receipt: 18 March 2025

Date of Calibration: 20 March 2025

Calibrated by  mr.vothin Charsensuk Approved by o N
Seiondist { Mr.Pheraphat Tuanjit |
Manager, Divisson of Cadibration Laboratory

Date of Issue: 25 March 3023 Respansible for the Technical Managemsent Team

The uncertainties are for ity af appi V5

Trés Certificate & ek in accordance with the condbions of accredtabion granted by the Thal Laboratony Accrediabion Scheme
witich Fas assessed the moasurement capabilty of the |aboratony and its tracestbty to recogiensd nitional Standands snd o the
wiils of measwement realzed at the cormesponding national standandd latorstony, This Carifaale May NoL e MDA GEhes
thar in full mxcept with the pror weithen spproval of the National Food Institute,
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Certificate No.: 2502228-002-01
Equipment; Elretooan: Salancy Manufmcturar:  METTLER TRLEDG
Madel:  KERIEDU Resoistion: 00001 g/ 0.0001 3
Sorind Mo C2ISEST B0 Nes AR WADSI0 RS
Capacity: g/ IMg
Date of Calibration: 0 March 315 Page 224
Environment Condition:  smisert Temgerasane 2.2 a8 T RestveHumdey: 48 0 33 W
Place of Calibration: 206 Balancy Foam, URITED ARALYST AR ENGINEERING (ORSRLTRNT (0.LTD
Condition of Equipment: Cosd Cordiine
Condition of This Results of Calibvation;
L. Cabitration Methos WFI bethod WiMa-081  In-touss Method buked on U Lab 19 : 3009
2. Reforence Standands:
Reference Standard ~ Mosed Serial Mo,  Calibrated By  Certificate Na, Due Date
Sandard Weght Clns E2 g e Ty BEDSSEPERY =] kA 100% 19 Aprd 2005
Instrument Maoded ‘Serial Mo, Calibrated By  Certificate No, Due Date
Tharrme-tygre et BEHL FELETH Q1723 Aty Raboen QRISGeA b2 Pebrasry I8

3. Thes certfication & taceatsie W 51 UNTT

. Thes covufaate: mas cortfeed eny far thir (st wie cobbrated

5. Thes reu of calbration was lound accurate ag shewn on date asd pace of cal2ratisn oy,
Lalibration Results

1. Repeatability of Reading:

ommisa Vs g ) Srancard Dewatson af Mg 191
al 0 S0
2] DO
b0 Q0G0
200 500000
2, Off-Center Ermor
A rmagt of 100 g e placed and moved b warous gositicn on gan

Thar baiancs rasdiey dtaned & e o e labbe.
[ =

|'ta Gl
ta

H 2 3 4 5
C g3l o y)f g 30 ¥le g pltog ) L g1l
Ho0eor | 10e00) | 10eco01 | oo | woooos | oo 0.0000

=
f. FESrESUIRL et daan leeis
n I AU e A NNEE LSS _J[f;;\_-\":\;,?
horicr, fr Inchemia) Cevesopmens hanondl Foced st gy = A
emat Uaberatesy Serace Corter CRETaRATIGN D161
Calibration Report
Cartificate No.: 2502326-002-01
Equipmant: Bectrong Balarce Manufscterer;  METTUIR TOLEDG:
Mol XSHZTSG Reslution: 000001 g ! S5001 5
Sarial Mo.: CZI0EE514 1D Mo.; UAL WAD D10/2585
Capacky: B2i228p
Date of Calibration: 0 Mach 2005 Page 4 of 4
Calibration Results:  (Continued)
Calibration Range; =B0-200 g
Calibration Adjustmant: Intermal Calbration
3. Departure from Nominal Value: {Range: >80 - 200 g ; Resalution: 001 g )
Meminal Vst Standaet Vakse Bovtagi: REshRg Conmection Uncarsinty Cowerage Factar
L9} g ] i g L5 1 (s g} £
0 5000 230000 A.0001 D015 1.0
103 300 0005 100 D001 05000 D016 10
19 110 0307 _Ji005z aper | sy | aw |
12 100 0300 130 02 A4.0000 L0001 L0
i3 130 33010 130 02 AL00L D001 10
13 140 03011 10 100 a.5001 Lo1e 180
158 150 08008 150 0802 4.5008 L0003 LI
163 160 02010 160 090 40000 D03z o0
1] 1MoL 17 00 400 o] LU RE] 100
0 00 08013 300 0000 2.0008 0008 10

i rapotind usconaely of measurement mas based on 2 standaed unoenainey mulisbed by & coverage facile & , providing 2
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Calibration Report

Certilicate No.: 2502226-002-01
Equipment: Bectromic Balance Mmsufactursr:  METTLER TOLEDD
Madel: XERAS0U Rmsslution:  0.50001 g/ 00000 4
Sarinl Mo CRIGHN 9 IO Mo WAE ARG ISEE
Capacity: HIg{230g
Date of Cal 1 March 2604 Page $of 4
Calibration Results;  {Continued)
Calibration Range: B g
Calibsration ﬂummr Inberral Cabbration
3. Departure from Nominal Value: (Range: 0 82 g ; Resolution: 0.OGKIL g )
Maminal vskie “Stardard ek Fraprene Apad g Comecton Uncarlanty Caweraye Facier
i 9 @ i 9 | { 93 i g L= g} L3
wininad 0D 20000 0o L 1.00
0.0 0051085 200150 00800 0.0000290 Lo
0.085 0.005002 200531 A.00001 0.00m97 inm
nol 091ma5 oo 0000001 000 pa 1]
(115 [l D050 -0.00001 LR £
[ 3] 0.50001 1 BI0HT 50001 e 10
[ 3] 050016 0 S000 2.50003 00000 im
L 1000003 1 DOBOS 500005 00300 e im
2 1o0m7a Pl (] 200008 DOM0LF 20
£l 500055 5 DOME DuDOE L] 2
i 10000008 1930005 LR npc003e o
m 0000030 2000007 000002 0.080037 2m
E] 30000039 3000008 0. 00M5 0 02m 50 im
= =0.000078 S2UP0008 0000 0.0806E 208
1] B BOOGET A00033 0. DO DOGLE 20

HSC-TISLTIS 17328
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Calibration Certificate
Certificate No.: 2402283-001-01
Client name: UNTTED AMALYST AND ENGINEERING CONSULTANT OO, LTD,
Address: 3 Soi Udomsuk 41, Sukhumyit Road,
hack, 10260
Pmge 1 of 4
Equipment: Ebactronic Balanca
Manufacturer: METTLER TOLEDD
Model: ASRI0DSDU
Serial No.: CO0907 1672
ID No.: UAEWAD.012/ 2563
Order No.: 2402283
Operation No.: 2402383-001
Date of Receipt: 2 April 2024
Date of Calibration: 2 apri 2024
Calibrated by Mrieawat Prapawuttipong  Approved by /
Saiuntist [ Mr.Pheraphat Tuanjit )
Manager, Diviskon of Calibration Laboratory

Dnbe of Issue: @ hpril 2034 fo the Toam

The uncertainties are for & confidence probabéity of approximately 95%

Tris Cortificabe & sued in accordance with the condtions of acoreditation granted by the Thai Laboratoeny Accroditation Scheme
which Pas assessed the messurement capabilty of the laboratory and its traceability to recognized nabonal sandands and to the
wnits of memsurement reslized at the cormesponding nationst standands laborstory. This cerficate may not e reproduced other
than in Tull ssept with B pror wetten sppmesl of the Kational Food Institute:

F-LE-000 Ravisior: 0] Dabe; 20-08-65
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Calibration Report

Certificate No.: 2402283-001-01

Equipment: Barwnac Salsace HManutacturer;  METTLER TOLEDO
Madoh XSRS Resolstien:  0.50001 g/ 0.0901 g
Seviad Np: (009071872 B0 Mes U WAD ST

Capacity 20 g

Date of Calibration: = s 2024 Page 2od 4
Environment Condithom: amisent Tomperatin: 245 ¢ 08 T Aedsisy Humadty:. 475+ LE W

Place of Calibration: Lagoragary, UNMITED BHALYST AND ENGINEERING DOMSULTANT OO0, LT,

Conditien of Equipment: Good Condnien

Condition of This Results of Calibraticn:

1. Calitwation Memod: WFL Method W-MADOL  Tn-Mouse Method st on UKAS Leb 4 : 2015

Sterdard Wi Class B2 Lmg to 20y WREMTIT t=] MA0ETS B Ageil HI24
Instrument Hode| SerialBo.  Colibrated By Certificate No. D Date
Thesmods Hygm Meter 081 HFLBTH D183 Quaky Acbom E-THE 9 Pebruacy 3005

3. Thes cortfication i traceable 5351 UNIT
4. Ths centficate wis certified oy for e anstment se caiaied

. This sesek of calibration wee Tound pooyraie o shown on dete srd place of calibrston only.
Calibration Results:

1. Repeatability of Reading:

Bominal Vo [ g Stzndard Deviation of Reading (g1 |
A0 0000052 |
&0 00000063
e 00304 |
08 1 (00053 I

2. off-Center Ermor
A mass of 100 g wes placed and mowed to varous poston on pas
The balance raading ohitsred (s ghan i the tatls

e
{ @

piog :'Jr. { }
1000500 | 10 IDRO0ND | G059 | 100008 &’

F-C5-0LZ Revision: 01 Cobe: J-04-82

&
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|
SO0
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AU MRS U RN 1SS S AT N

Foundencn for Inclaiial Dieveiopmmer? Matons Feod Fallue e
Foed nduemal Laboaiory Serdce Comiar HEI-EE“JN e

Calibration Report

Cartificata No.: 2402283-001-01
Equipmant: Eiectronic lglncs Manufectunir:  VETTLER TOLEDD
Mndel; FREMNNI Rasalution:  DO00SL g/ S0001 g
Sacial Na.; {OOSOTINIT B0 Mo LWE WADLO1 22563
Copacity: I g
Date of Callbrathon: 3 ol 3074 Poge 3ol 4

Calibration Besults:  (Continsed)

Calibration Range:  0-60g

Calibration Adjustment: Internal Calibration

3. Departure from Mominal Walue: (Range: 0 - B0 | Resplution: 0.00000 g )

Moming! Ve Sandend Valse dwrrage Rescing Camaction Usgirtassty T Conaeaga: Factne

B L g L g} | LS ] L
Unizest 0000 00500 a0 SO0 200
—1 00030 R SRTTY DL D030 D00 1 200
[FH] Lo (o ] 0y 0 a1 00003 B
=) 10507 0oy LU0 0001 208

-] S.04006 005000 0 00200 0. (000M3E 208

0l 2Imall 10,1900 g Q0001 208

2 D00 053003 D O0%0L 0000014 20

i R k] L0 -0 DR 00010 104

¥ 20007 20000% nmsr 0.00017 100

& 5000017 5 08002 000000 3000020 200

W 100003 10 0300 00gn; Pl L= 250

n Furie 151 IO 00300 000057 100

30 30,0000 30 0303 0.0 L, L] 130

] 53000029 _ Hm 55001 oo 100

S0 B0.000063 E0 00005 0.00007 a.00011 200

y 7

F-C5-012 Rentiion: 01 Date: 20-04.65

e
e

. AmErrrEs U adEd aanWLanms =
| l I AL SN TSR] LT 1A E NS S 'ﬁq":{“
i Fourdation for incstial Dessioprmend baiorel Fosd remae st

Foed induamal Laboramry Sensce Cernar

Calibration Report

Certificate No.: 2402363-001-01

Equipment: Elsctronic Balnce Manufacteren  MITTLIR TOLERD
Model]  ¥SRASCU Resalution:  000G0L g/ 0.0001 g
Serial No.l CH0S071ET 0 Wo.i LAE WAD DLLZ5ET
Capacity. 330 g
Date of Calibration: 2 s 2004 Pnge 4 af &

Calibration Results:  (Continued)

Calibration Ranges &1 - 2009

Calibration Adjustment: Intermal Calibation

3, Departure frem Mominal Value: {Range: 81 - 200 g ; Resolution: 00001 g §

Pl Vs Standant Vaksé Awtians R Carmaman Uscertsty Crwverage Facte
[ 1 L a [ ] (4 je g ) r-a—
= 1 0020 20001 DOG0S 200
500 100 S000E 1105000 200 [ 6 Zm
110 1 007 LLG2001 2000 nogo 200
110 13000006 120,000 S.0001 005613 200
13 13000010 13800050 00011 00301S 20
140 14250034 145,500 Lo 0o 200
180 150.00000 150,000 00000 0.05003 208
160 160.00010 150.0001 i 00000 00ae? 208
) 10001z 1720001 ll_.m [LR ] 208
] 20000016 2000006 | 0002 0.00008 200

The reported uncartanty af masrermn wis basind on 3 ansend ueceanty rullpled iy 2 cowerage facar & |, proviging 2
iewel of corfience of apprormately §5 4

PRGN L

F-C5-0i2 Revison: O Dete: 20-04-85
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Foundaion for indueial Deveiopment Masonal Food refue

Fous reusing Laborsrory Series EREiaRAT W ca
Calibration Certificate
Certificate No.: 2502226-001-01 .
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Pr 10260
Fage 1 o 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: HER2050U
Serial No.: 009071872
ID No.: 2/2563
Order No.: 2502226
Operation No.: 2502226-001
Date of Receipt: 19 March 2025

Date of Calibration: 20 March 2025

Calibrated by  mr.vathin Chansensuk Approved by = M.
Scinetish { Mr.Pharaphat Tuanjit )
Hanager, Division of Callbration Laboratory

Date of Tesuwe: 25 March 2025 Responsible for the Technical Mansgement Teans

Thee uncertainties are for a confidence prabability of approzimately 959

This Certificane &5 issued in pccoedance with ihe condicions of accrediation granted by the Thal Laboratory Aocreditation Scheme
which 1ag aesessnd the MasEUETant capatilty of the lasomtory and its traceatilty to recognized nationsl standsrds and to the
units of measurement realized at the correspancing ratioral standsrds latorstory. This certificate may not b= reproduces other
than in full ewcept weith the prior withen approvel of the Mational Food Instilute.
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Calibration Report

LM aU B S gma S s s T {"e,;/;_h“‘_,
Founcahion for rousine Deveogives Malensl Sood ireiue Felaalyl
Food indusial Laboraion Serece Cordar HEE&EF‘&}M
=
Calibration Report
Cartificati Mo.: 2502336-001-01
Equiprmant: Decyromc Ralarce Manulmcturer:  METTLER TOLEDS
Magdel: MERHINCI Resolution: 00001 g/ 2.8001 5
Sewind No: DHROTINTE 10 Mo LWE WAL L2465
Capaciby: 1151280
Date of Calibration: 0 Mech 2005 Page 2 6 4
© Ay T ns 08 T eeleiwve Husalty: S 35 %
Place of Calibration: 200 Balasce Foom, UNTTED ANALYST AND ENCINEERING COMSULTANT CDLATD
Condition of Equipmant: Geod Consten
Condition of This Resuits of Callbration:
1. Caiieption Method: K] Method W-AW-00!  In-Houss Mithiod hissd on LIRS Labi 34 : 1010
L. Relerence Sardarce:
Referancy Standard  Modal Serial Mo Calibrated By  Certificate o, Dus Date
Sanderd Wekght Cems 17 g o 2009 meAsATS e M08 19 g 2025
Instrument Madal SerlalNe.  Calibrated By  Certificate Mo, Duse Date
Thermo-Hygm Pleter BO-HI RILOTH 017 ankty Rubom RE054 10 Fitbauary 2006
3 This-certficsvon = irecesble o 5 LNIT
& Thix certicaie wee ceribed only for e imdrement we calrated
5 This resulf of calibration s found scriursbe au shown on detn and plecn ol cabeatios oy,
Calibeation Results:
1. Repaatability of Reading:
Momingl Vphw [ § Standird Dinviabion of Rinad g Kgl
@ oLOu0es}
m 0 oaona
o 0O
200 [

2, Off-Center Erroe:
A mpss of 103 g e plaved and mowed o warious postion on pan
The balence resding obipned i reen i fw tebie.

SRR | "
| &)

v o/

P

AmErresufiunysisidaan s s
PRl AU TS R s s
Froundaton for indemal Dowsioysmer [y —r———

M

|

21502226-001-01
Ehectrzre: Halmo Manufacturer:  METTLIR TORIDO
Model: R0 Resnlutioss 00001 g/ 00031 9

Serial Wo.: COIRIAYD

D Mo UARWAD DN 22563
Capacity: #rg, g

Diate of Calibration: 20 s o8 Fage Jafd
Colibration Results:  (Continued)
Calibration Range; 080 g
Calibration Adjustment: Interms Calibration
3. Departure fram Nominal Value: (Range: 0 - B2 o ; Resolition: 000001 g )
Werrenal walee Saarsiard vakue Freprane Epadng Cortection Lincersiy Dowerage Fecior
o [ g L] L 93 L2 g s
i L 2000 000 L e paL ]
0on 0031 00% 200150 0 0608 0000 00 |
n0gs 0 035007 TR0500 0.00008 0.00000%4 Lb0
B 0By FL10 noame | 0090ea] eAL)
s T TSR3 QuRE00D 0B0000 000 pi]
8.1 L) 200 000001 DO020L] 100
.5 [y 0. 50000 008007 000014 10 |
1 1 000003 100001 -0.00001 0000015 100
20000 20000y o] P =T 100
5 5000015 500005 00000 % BDOGE Lo
-] B ] 10 P30S -0.00004 I DS 00
-] 2000003 0 0082 100006 0000y w |
» 30000033 30 00012 100008 0000050 100
e 00000 00014 005011 e 200
8 0000067 EOOHG 000013 Gl 1.00

TECHNOLOGY PROMOTION ASSOCIATION {THAILAND-JAPAN)

CORMPORATE SERVICES X EDUIPMENT CALIBRATION AND TESTING SERVIGES

348 PATTARAKARN ROAD 501 18, SUANLUANG, SUANLUANG BARGKDK 10250
TELO-2717-3000-29 FAX 0-7719-8461

Certificate of Calibration

=y

WA T O
EALMRATICN E230

Cart, No.: 24TM1113

Fr vy el ksl Laboreorny Seves Corrar HREiaRTvan DigT
Calibration Report
Certificate No.: 2502326-001-01
Equipment: Bertroaic Balance Manulseturer:  METTLER TOLEDS
Madel  XSRIOSIU Rasalation: 200001 g 0.0001 §
Sevial Mo CR0071872 1D Mo LAE WADUSIZISES
Capacity  B2q) 2303
Date of Calibeation: 20 March 2075 Page d.0f4
Calibration Resuits:  (Continued)
Calibration Range; =B0-200 g
Calibration Adjustment: [nternal Calibratian
1. Departure from Mominal Yalue: [Range: »BD - 700 g | Resoiution: 0.0001 g)
S Ve Standand Vase Frevrage Erading Comeon Uncertainty Coversge Factor
Bl Eg.h [ [ ) L g 1 &
L] FL00010 300052 00001 003015 2m
o 10 0006 105001 R 003G Zm
§g 11300007 115001 D DO 00687 FAL]
30 12000005 1205002 20001 003018 zm
130 130,000 130 000 001 omor | m
'] 15000003 1400000 D00d1 [ L] Fa ]
150 | 150 50008 1505603 40001 DowEL im
150 160,000 160 0600 “£.0001 0o m_
e 100012 170 0002 £u0001 000833 xm
200 200.0001% 00T S ] M

The rigportad unceriaity of meassrormet wn based on 8 Rancerd UnCErSSNty mUtONed by B OOVERagE fRCIor & | rOOING &
vl of confiaencs of apprearmaney 05

sevennares Epl sesassssas

o 10 ot

Page: 1af3
Equipment ; BOD Incubator
Manutaciurer : ARCO
Madel ; LG4-1320
Sarlal Ne. : -
ID Mo. : LAAE WD DOR/ZS50
Submittad by : Urited Analyst and Enginearing Consultant Co, Ltd,
3 Sol Udomauk 41, Bukhumvit Road,
Bangchak, Prirakhandng,
Bargkok 10260
Locaticn : Lab Floor 2
Recavad Orter ; 11 July 2024
Calibration Date : 11 July 2004
Ambient Temperatura : {2B£10}°C
Relative Humidity : {S0£30}%
Callbrated by : Tawatchal Pama
i il
Approvar Sigratery
{ ) Ponpan Palpim
(/) Suwit Imjal
{ ) Kunchit Prempeat
Issue Date | 14 July 2024

The Uncertainties are for  confidence probability of approximately 95%

Ttk corsificats may nol b rapmduced ofser than in el soosal with e prios seiten
Apgrorval of vhe b ol Corpocate Senices 3 - iuipmen Cabtraton and Testing Servicss.

lilﬂﬂ'lﬂljm‘l.lﬂﬂ



Equipmant ;

Conditien As-Received |
Reference :

Procedure Used =

BOD Incubator
Used Mem
2407-02430C-1

Cart. Mo 24TM1113
Page: 2ol 3

Calibration were conducted using calibration procedure CP-OTO2 based on TLAS G-20 according o drect
measuramant method with Data Acquisition which connected with Resistance Temperstura Detactor | RTD L
The temperature scale used was based an (T5-80,

Equipment : BOD Incubator Cart. Mo.: Z4TM1113
Condition As-Recaived | Uisad Iteen Page: 3of 3
Rafarence : 24070243001
Rasult of Calibration - [} Withaut Adustment
Function of ULG* : Tamperatme Sourcs
Fresh air setting : Kt Available
Callbration| UUC- | Uuc | Te Ta Gwarall
Painl | Sekiing | Reading stability unifermity  [Wanation| Factor
("G [("cyji{ci (2°C) (€ 1G] k
20.0 200 | 188 0.585 066 15 2
[ Ti 5
Faint Fosttian - Unzerisinty
(G} 1 2 3 4 § [ & | T [ @ Jepmef)| (#c)
200 | 20210 | 20331 | 200162 | 19.645 | 20287 [ zo.ova | 16838 | 16761 | 19,854 078

Condition of this rasult of calibration
1. Rederanca standard instrumeant:-
Instrumant Serial No.  Cert. No. Traceable Due Date
1) Data Acquisition MY4S023802  ZILMIZZ TP# 26 Jul 2024
2. Thi cerdificabe is valid only to tha item callbrated an date and place of cafibrafion.
3. This certification is traceabin 1o tha Inbamational Systam of Unit.
Remark : TRA ; Technslogy Fromation Association | Thailend - Japan |
Result of Calibration ;- | * ) Withoul Adjustment
Function of UUC* : Temnparature Scurce
Freah air aetting : Mot Avalable Environment during calibration
i Finished
Temp. [ °C ) 28 Er
REL Hurnid. { % ) 78 G5
MG Supply [ Valt | 233 e
Ref. td.
4 Popttion.) 10 b
& 1 19-16RTD-01
2 18-18RTD-12
S / 3 18-16RTD-03
(= o | 18-18RTD-04
5
3
7
Probe instailation Details : Dimansion of Chambar - &
a= 10 om o= 062 m 8 jr)
b= 10 om W= 1.2 m
L 0 o H= 1.2 L]
Capacity = 0.88 m°
'
naslumunu

S TELTISATGE
CaLmRATON oE

Cen. Now: 24THWSET
Page: 1af3

Certificate of Calibration

Equipmeant ! BOD Incubstor

Manufacturer - ARCO

Madel © UR-1320

Sarial Na. : .

10 Mo, © LIAE WAD.0A2551

Submitted by : Unhed Analyst and Enginesring Consuliant Co. Lid.
3 Soi Udomsuk 41, Sukhuimdl Read,
Bangchak, Prskhanong,
Bangkok 10260

Location - Lad Floar 2

Racelvad Order @ O Agril 2024

Calibration Date : o1 Apnl 2024

Amblent Temperaturs : (26+10)°C

Relative Humidity ; (50430)%

Calibrated by | Krisdas Males

Approved by | &M

Apgrovad Signatony

{ ) Ponpan Paipim

{¥) Suwit Imjai

{ ) Kunchit Promprat

Isswe Date = 5 Apnil 2024

The Uncertuinties wre for a confidence probability of approximately 5%

poiaced

w Sercices 11 Fagdpran: Cal?

tha the e wrinen

a Teating Sarvices.

enaslumuRy

A DOB506

Avarage* : The avaraga of 30 valuas in each position.
Tamparaturs stability : One-half of the greatest maximum difference of measured tamparabune &t any one sensor.
Temperature uniformity : The maximum dfference of measurad temparatures 8t &My SENBGRS and the measured
femperature at the reference locaticn which are observed =1 the same fime or at as close an obsenvation time &5
possible to datanmming the tempsrature patlern of hamogeneity within the chamber under steady-state conditions.
Overall Variation ; The Diflarence of the masinum and minimum measured temparatures throughout chsardation
UIC® - Linit Undsr Calibiation
Mote : The reported uncertsingy of measuramant was inciuded stabilty and excludsd urdfarmity .

The reparted uncertainty of measuramant was based on & slandard uncartainly mulinied by a coverage
factor k. providing & laved of confidence of Bponidmately 85 %.

~olo-

Lana'li‘laimuqu

Equipment : BOO Incubsator Cert. No.: 24TMSAT
Condition As-Received :  Lisad ltam Page: 2ol 3
Rafarance ; 240 D004 C-1

Procedure Used -

Cafibration wera conducled using calibralion procadure CP-DTOZ based on TLAS G-20 accarding 1o direct
maasuremant methed with Data Acquisition which connected with Resistance Tempearalire Detactsr ( RTD ).
The lemperalung Scale used was based on [TS-80
Condition of this result of calibration
1. Reference standard instrument:-
rumant Sarial Mo Cart, Na, Traceabie Dua Date
1 ) Data Acquisian MYETO1ET11 JEALMIE TPA 11 Jud 2024
2. This cartificate is vaid only ta the item calibrated an daste and placa ol caliBration.
3. This caviification is kacasbie io the Inlernalicnal Systam of Linit.
Remark : TPA : Technology Pramation Association { Thaland - Japan )
Resall of Calibration - [*] Without Adjustrment
Function of UUCT © Temperatura Sounca

Frosh air setting : Nat Ayailabis Envirenmeni during callbraiion
Beginning | Finishad
Temp. { "G } Fil %
[REL Humid | % | [ [
2 A AT Supply | Vit ) 221 220
Poesition © Rt S,
H 10 No,:
1 B 1BRTD-01
] 1B-1BRTD-02
3
2
5 1B-1BRTD-06
6 23 1BATO-08
7 |1eteATDO7
Probe Installaicn Details : Dimension of Chamber - 8 22-1BRTD-08
G T o e e 9 ety | 1B-1EATO-0R
b= W cm W= 12 m
ks W em H= 1.2 m
Copacity = 0B
'
mnms‘lumugu
a120374



Equipmant : BOD Incubatar Cert, No.: 24TheSa7
Conditicn As-Recaived : Used |tam Page: 3cf3
Reference : 2404-DO0401C-1
Result of Callbration = 1% 1 Withoul Adjustment
Function of LUC” TemperanG Sourca
Fresh air setiing : Mot Awailable
Calibration | WA | UUCT Tamperaturs Tomperature | Owarall | Coveragal
Poird | Setting | Reating stability unifarmity  |Waristion] Fastor
ey [te1l (e {£7C) [y (cpl &
0.0 200 200 045 a.88 13 F]
[ re | “C |}
Pairg Fesition Uneartainty
{°c} 1 ] 2z [ 3 [ « [ s T & [ 7 1 & Joa] (zc)
200 | 1ee5e | 20083 [ 20235 | 1evo7 [ 19706 | 18730 | 19785 | 18621 | 19828 0.66

Average* : The average of 30 values in sach position.
Temperature stability : One-haf of the greates! maximum difference of messured bemperabure at any e sensar.
Temparatuns uniformity © Thi masimum dMarence of mansured 1ompseaiurs al any sensors and e measunod
temperahure at the referance location. which are chserved at the same fime or ot &3 cioss an obseration time as
possibie io daterming the tempsrsbuna patiam or hemoganeity within the chambar under sieady-stabe condiiians,
Crviarall Variation ; Tha Diffarance of the masiveim and minimiam maasurad smpamtures throughout obserdation,
UUC® = Unil Under Calibralion
Mete ;  The reperied uncertainty of measurement was Included siabiliy and escluded unormiy .

Tha repartied Lncartainly of messumemanl was basad on B Standand uncarainty multiphad by & covaraga
faciar k. providing a leval of confidence of approsimataly 85 %.

-olo-
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CortMo.: 24TW3a
Paga.: 2 of 2

Condition of this el of calibration
1. Refarenca Stancard Instrumnls

This cerlification is traceabls to e internaticrsl Systam af Unit thiaugh the reference standards
laneralory of Industrial Calbration Canter, Technalogy Promotion Asscclatian {Thailand-Japan).

Instruments Baris No, 1D He. Certificate Ho. Dua Daty
1. Buretts . 1308L10 BOENTZ 22 Mar 2025
2 Balance 14233821 110RCO1 ZIMMA05 16 July 2024
2. Slardard Material -
Matgri] Manutagiurer LotNo, Asnay
Sedum Thicsufate pantahydrate  Marck AMITEEI G 100.2%

Result :  Dissolved Oxygen Meter Adjustmant With Air 100 %
Dissobved Oxygen Probe No.: 228100128

Titration Methad DO Meter
Stand,
{Azide Modification Mathod) Reading ol hron
mgiL) (miplL} (mgiL)
B2 a1 00055

This repon was carified crly far the Instrument we testad it is slowable to use for study
Interd bo use far advertising and ratemsl puipass s probibited. This neport may not be reproduced
ather in full without written sparnoval of the laboratony

mnmshiaﬂm'u];

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND=JAFAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
A1 FATTANAKARN ROAD S00 TR, SUANLUANC, 3UAKLUANG BAMCGKOK (10353
TEL. -2717-300 FAX. 0-17050-3484

Cert.No: 24TW3E

Page:1al 2
Certificate of Testing
Equipmant ; 00 Mater
Manufacturer : &1
Moded : 5100
Serial No. - 118 101863
10 Mo ¢ UAE. WAD 00412554
Recalved Data @ 20 February 2024
Test Date 21 Febwusary 2024
Roforence : 2402-062908C-1
Submitiod by : United Analyst and Enginearing Cansuliant Ge, Lid,

3 S0l Udomsuk 41, Sukburmvit Road, Bangehak,
Phrakhanong, Bangkok 10260

Laboratory Condition : Temperahuoe (25 £5)°C
Humickty {50£30 )%
Test Proceduns : Ini - house method : CP-CH2

by Comparison Techrigue with Azide Modification Method

Tasded by : ‘Walalak Sirithean
.1’{-'
Approved by : 480,1!';

Approved Sigratory

{ ) Pomnthippa Tameyakul
{ ) Unnopphol Hamchat

{1 Baithip Meangmai

ksnue Date : 22 Febrary 2024

@nmslumugy

TECHNOLOGY PROMOTION ASSOCIATION [ THAILAND-JAPAN)

CORPORATE SERVICES 3 ; EQUIFMENT CALIBRATION AND TESTIN

SERVIHCES
53474 PATTANAKARN ROAD SO0 19, SUANLUANG, SUANLUANG BANGEQE, 1050
TEL. {-17]

-BI00 FAN. 2TIR-dE4

& L] Cart.No.: 25TW28
Certificate of Testing s 7

Equipment : DO Meter
Manufacturer : W5l
Model : 5100
Serial No. ¢ 118 101863
D N, ¢ UIAE. WACH Q0472554
Recaived Date : 14 February 2026
Tast Date : 17 Fetiruary 2026
Rafarancs : 2502-M4T30DEC-1
Submitted by : United Ansdyst and Enginearing Consultant Co. Lbd,

3 Boil Udomeuk 41, Sukhumyit Road, Bangohak,

Phrakharang, Bangkok 10260
Labaratory Condition : Tampersture | 25+ 5 ] °C

Humicity (5020 )%
Test Procedure : I - houss method : CP-CHE

bty Comparison Tachniqua with Azide Medicatian Mathed
Tested by : Walalak Sirthean
Approved by : \guﬂ‘f

Approvad Signatory

{ ) Chaterit Waewwan|ua
| | Ponpan Paipim
{+") Samhip Meangmal
Issue Date = 18 February 2025

enaslupun
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Cart.No.: 25TW2s i ; 7 =
Page: zof2 - ] g FIFHH
: b HIE RN HHHE
Cond resuit of calibration & | |ER HEIFP
H [ R g &
g ] - § 5 = =
1. Refarence Standard Instrumants # B HEEE
This cartificalion is iraceabis to the Intarmational Systam of Linit trough the refenancs slandards ; E g E g
laboraiony of Industrial Calibretion Canter, Techralgy Pramotion Association {Thalland-Jspan). B ! E §. ] g
H 3 L3
Ingtruments Serial Mo, 1D No. Cantificate No. Due Date i g% % g
1. Buretta - 130BU1D ACG1TEZ 2F Mar 20E5
2. Balance: 14233021 110RG001 24084131 04 July 2025 I; &
2. Standard Material - 4 = ¥ %
Material Manufacturar Lotho, Assay : s i :
Sodium Thinsufase &-Hydrate AR KEMAUS 2200182447 o6.6% i i é
i N :
Result : Dissolved Oxygen Meter Adjustment With Alr 100 % ; é 3 i g'
Dissolved Oxygen Probe No.: 24F100202 : = :
3
F]
F
Titration Methad DO Mater P g
Standard Deviation o= EN
{Azide Modification Method) Reading L § é i ]
{mgL) maL} (mgiL) se E z
' H
8.22 8,22 0.0055 i¥ slzg|E
'l P e z E El=2
3 ela F 3 a z g =8
This report was certified cnly for the instumant wa fested It i alowabie o use far study By |72 i F z 2 g
Intand to u=a for advartising and refemral purpase is prohibited This repart may nat ba. raproduced : { 5 h g ?
ather in full, withaut witten approval of the laboratory 5 & r § B
- |F -] |
-
co3
-alo-
£ 3
R
ol
=W
g
E
g
: . :
nenslumuRy wnenslumugn |
Hanna Instruments (Thailand) Ltd. ,‘n“"\__, %
_H k N Nh& T H k N N h Certificair No, | HIT-2510-0375
INStruM@nts #1076 soi Rakadapisck M, Ratchadapisek Rl Samsenack, 31 = s instruments
% .f‘"_""‘\‘a;‘ Fagi: 2ol 2
Fluaylewarg, Banghok 10310 Tel: 025414196 Fas: 0.2841.4158 '%.{mﬁ
Conditinn of this calibration resuli:
Certificate Mo, : HIT-251040375 Reference Siandard Insiruments : This certificanion is raceable 5o the imsemational unit of unit mainiained through:
Page : 1of 2 Insirumenis Madel Serfal No. | Ceriificaie No, Traceable
CERTIFICATE OF CALIBRATION Duta Acquisition Switch Uni 39704 MYA4D65265 | WE2407-141-1 WK Electric Co., Ltd.
Technobogy Prootion
Digital Thermo-Hygrometer HT-TT18D ALOTISS 25HI71
Equipment : COI Test Tube Heater Associacion | Thadland-lapas),
Meter Madel : HIS39800-02 Serial Now ¢ HOE5008
Tube Heater : 25 Vial Capaity Resalution : 1% Calibration Result;
Temperature Range : (1010 160)°C Temperature of Reaction :  150°C Measurement Temperature Soares Accuracy for COD Reacios,
Manufacturer : Hanna Insinsmenis Made i ¢ Famsania Cnpacity Mominal Valse Avernge Value Uncertainty of Measurcment
Condition As-Received 1 Used Product Reference : RE250401 vial) i°c) o #c)
Ambient Temperature : (as+2)°c Relative Humidity : (5015 R RH 25 Vial 130.0 15004 047
Customer nami @ Unived Anslyst and Enginecring Consultant Co., Lid
Unit: °C
3 Sai Udernsuk 41, Sukhumyvil Rd., Bangchak, Cal
2 3
Pheakhancag, Bangkak 1 (14} {24) (34) (4A) (341
130,407 | 150377 | 150260 | 150402 | 150.422
Received date : 5 March 2025
1 4
il ki s ¥ R R (1B} (2] (38) 4B (3R}
150,426 | 150394 | 150,544 150650 150542
Usswe daie : 7 March 2025 T
ey 12C) 130 140 (5]
Callbrated Locatlon = Harma Instrumenis {Thatland) L.
130,477 130,303 | 150,627 150257 150178
This calibrator was conducted by using in-house: calibration procedure '
S L {m 20} | (o D) (e
| et
R e 150452 | 150456 | 150,199 | 150406 | 150102
(IE (2E) | OE) (4E) {SE}
s 150,185 | 150313 | 150235 | 150460 | 150,442
Calibrated by : & Mr. Pichit Pesthang Approved by : .ﬁ""//
R e TRITe TR Figre: Shows the location of the tempemmire source.
O Mr. Channarong Soinak Mr. Anan Suwanchaisakul
v Aiforized Signatory The report uncertainty of measarensens was hised an & standard uncertaingy muliiplied by a covernge facior £ =2,
bt P\NNR providing a bevel of comfidence of spprasinanely 95%
Eﬂllmmnm;_
iFhadlard) Uimitad
This certificate was certified only for the instrument we calibrated, #% End af certificate **
This result of calibration was found accurate on date and place of calibration only.
** This certificate may nat be reproduced ather than i full, except with the prior writlgn ** .
appraval of the head of Hanoa Insirument (Th-ilwlﬂﬂﬁ'ﬁ‘luﬂquﬂu lﬂﬂﬁ']‘ﬂllﬂ’)‘uq&l




HANNA

Hanna Instruments (Thailand) Led. 520 ||”
f s Certificale Mo, - HIT-2427-1842

| Kebh

H 1078 S jack 24, B Rd, L 3 & oAV TR i
Instruments 3‘\,(__?\\ - LT IR LT instruments Page:20f 2
Huaybwang, Basghok 10310 Tel: 025414190 Fax: 0-2541-4195 A bt *“-":J‘-‘:;""‘
Condition of fhis calilration resabi;
Certilicat Mo, - HIT-2427-0042 Reference Smndard Insinsments : This cerification & tracesble ie the inlernagional wsit of unit mainsamed through:
Page: lal 2 Instruments Mondled Serial Ne, | Certifleate No. Traceable
CERTIFICATE OF CALIBRATION Dt Acqaisition Switch Unil ITOA | MYSH65265 | WEZMIT-164-1 WE Eloctric Co,, L
Technology Pramesion
Digital ThermoeHygrometer | HT-7T15D ALOTI5S 24H41
Egquipment : OO0 Test Tube Heaner Associnticn { Thailand-Tapan).
Meter Maodel : HIEI9E0(-02 Serial No. ; 4500052101
Tube Heater : 25 Vial Capacity Resodution : e Calibration Result;
Temperature Ramge : {-10 8o 160)°C Temperature of Reaction = 1507C Measurement Temperature Source Accuracy for COD Reactar.
Manufacturer : Hanna [nssruments Made in : Romanin Capacity Nominal Value Average Value Uncertainiy of Measuremeni
Caondition As-Received @ Used Prodisct Referemce = RE241152 (Wialy "o 1 (s} [}
Ambient Temperature : (st2°c Bedarive Humidity : (30 L 15)5RH 25 Vial 1504 | 1408 045
Custemer nome : United Analyst and Engineering Consulinnt Coo, Led.
3 Sod Uamsuk 41, Sukhamvit Rl Bangchak, it
Phrakhanong, Bangkok 10260 (1A) (z4) (34) 4a) (54}
140574 | 140873 | (40861 | 140748 | 140878
Received daie = 26 June 2024
Calllraie date : 1 July 2024 {18) (8) (3B (48 (38)
10450 | 149940 | 49954 | ISOUI03 | 1SOUME
Tssue date @ 3 July 2024
Calibrated Locatian = Harma Insinemenis { Thailand) Lad. ac o0 o hicr oy
1400625 | 1500036 | ISO.O080 | 1SDUO0LS | 149580
Calibratbon Frocedure © This calitieator was condueted by using in-house: calibration procedure
) (1) (20) (30) (400 (500
CP-04 by using eenified reference standard instruments,
B4GB01 | 149541 | 140662 | 150000 | 1400409
(1E) (2E) (3E) (4E) (SED
=i 1450563 | 1490601 | 1490569 | 1400831 | 1427
Calibsrated by | & Ms. Fichit Pesthang Appraved by : ﬁf

Figure; Shivws the locanan of th (emperanies soirs:

U Mr. Channarang Soinak Mr. Anan Suwanchaisakul

Austharized Sigraiony

HANNA

(Thakand) L
Thas certificats was certified cnly for the instrument we calibrated.

The report uscertsingy of measarement was hased on 2 standand uncemainty mahiplied by 6 coverage factor = 2,
providing a Jevel of confidence of approxinasely 95%

** End of ceriificaic **
This result of calibrtion was found sccurate on date and place of calfhmtian anly.

*¥ This ceriificate may nod be reproduced other than in full, except with the prios written **

approval of the head of Hanna Instrament { Thailand), g!; !g !': U mnmjhjmu%
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Calibration Certificate L
Calibration Report
Certificate No.: 2500116-001-01
rEifl ] 25001 16-001-0
Client name: UNITED AMALYST AND ENGINEERING CONSULTANT €O, LTD. CROEN R -
et CHAMEER (Mot Air Oven)
Address: 3 Soi Udansuk 41, Sukhumyit Road, Equip {Hck Alr Oven)
Modal: UFS5 Senal No.: B216.1668
% 10260
Resphiion: O %C [DNo:  UAEWAO.0Z7/7S55
Hanufacturer: MEMMERT
Page1af 3
Date of Calibration: B October 2029 P 20l 3
Egquipment: CHAMBER (Hot Air Owven )
o Loation: Laborstory, UNITED AMALYST AND ENGINEERING CONSULTANT COLLTD.
Manufacturer: M EMMERT Enviramment Conditon: Ambiert Termpersture {303 = | ] °%C
5 Redatie Hurmid gy L5 =1 1%
Model: UFS5 Line Voltage { 230 0= 3 ) Vo
Serial No.: B216.1666
Condition of this results of Calibration:
1D No.: UAE.WAD.027 /2555 1. Thes instrument was calibrated by insert @ standand therrometer into s chamber and calibration according o
W-TE-014 Based om TLAS G-20-1/02-08 (E): Guidelings for Calbration and Checks of Temperature Controlled Enclosunes.
Order No.: ISP011E - The bemperpture sCae used wiss based on TT5 - 90,
- il datas sk bk were Tinal walues and the initial data may be obtained upon request,
Operation No.: 2500116-001 2. Reference Standard Insbrumant |
Instrument | Model Serinl No./1D No, | Cestificats No. Dua Date Through
Date of Receipt: & Dctaber 2024 Digial Thermameter | 349124 HYSTHOBBE | . oent | mawmmps | MATIONALFOCO
with sensor ]' BETD CHPIOL 208 HTDE M1 BETIIUTE
Date of Calibration: B October 2024 % This certificate is traceabie ta Entermational System of Lneks (S0 Uniks),
4. Thig cestificate was cetified only dor the instrument we caliorated.
& 5, This result of calibration was found accurate &5 shown on dite and place of calibration Oy,
Calibrated by Mr.Vothin Chanoansuk Approved by 5. Conaition of Calbeated tem : Good
P — [ Mr.Pheraphat Tuanjit } WC Descriphion :
Manager, Division of Calibration Laboratery Time of Record L Hour 9 Minute AL L0A.0,540.0 and 150.0° AC
Date of Issue: 15 Octeber 2024 Resporsibie for the Technical Managamsent Team Fresh air Damper Cpen Position
Clgse Fan | 4%
Thstt ane for & ¥ of appr a5 o, Mot Available

Thes Cortfacale & sasd i aoosdance wth the condiions of soreditation granted by the The Laboratory  Accreditation schems
which has acsecsed the measurement capabiity of the laboratory and i3 tradeatilily 10 fecogmized PaTonal Standants and bo e units
of measremeant reskzed at the comesponding natiorai sandands. laboratory, This certificabe may not be reproduced cther then n Al
eRrepd with the pricr weitlin approval of the Mational Food Instiute.

7. Resukt of Calibration : (=] wmhout acusmant [] atter ojustment

F-CE-D05 Reviion: 31 Datec F0-H-05

PO Aevion: 31 Dave: 20-04-E5




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-hea

CORFORATE SERVICES 3: EQUIPMENT GALIBRATION AND TESTING SERVICES
53404 PATTANAKARN ADAD S0/ 16, SLANLUARG, SUANLLIANG BANGKOK 10250

TEL.O-2717-3000-20 FAX.0-2718-8482

N
haglyghe
HEEASRY
.
Calibration Report
Cartificati Not 25000 16-001-011
Equipment; CHAMEER: [Hat A Cven]
Mol UFss Senal No.:  B216. 1865
Resclution: 0.1 ¢ IDMo;  UAEWACLOZI/2559
Manufacturer: MEMMERT
Data of Calibration: B Detnber 2024 Fage Jod 3
Calibration paint: U0, 140.0 and JE00 °C
Calibration result: & i
Caibration | Temgerstwe |  Asistie | Linevetiage | = 2
‘Conditinon 1" Humidiry {%] (o) % ™
T 9.3 54 I ; - ot -
MAX 3.2 56 PR jpad T Mt
Tablel | Reporting of Temperature o - c
Callbration Mansiarad Tamparaturs (°C) § Sensor No.
point [Sensar No.9 is REF) ARy
rc) #1 | #2 | #3 [ za [ #s [ we [ w7 | w6 | @9 | £ (€}
ina.n 103.5% | 10356 | 103.88 | 100.8% | 104.40 | 10358 | 10370 | 10430 | 104,15 0.53
140.0 13985 | 13953 | 139.87 | 13982 | 140.67 | 14000 | 139.60 | 14025 | 140:23 0.73
LA, 0 17363 | 179.32 | 179.71 | 17875 | 18103 | 18006 | 199.41 | 18067 | 160.39 050
Tahle 2 : Reporting of Characterization Pesult
ULIC* Setting ULE* Rending [“€) Stabality unatarmity Overall Variation
(e} M MAX | Average (%) [] e
.0 1040 M0 10 0.15 049 088
0.0 400 | won 140.0 0.13 .71 12
1800 | 1E0a 1800 180.0 0.13 12 — 15

Mote  The quoted uncertainty include ™ Stability ™ and = Leading effect [20% of Temp Uniformity]

uc* = Une Under Calbrabon

Stabitty = One-half of the greabest maxirs difesence of mexsured temperatures at any one s=nsors,
for ot jeast haif an Four after reaching steady stabe

Unformity = The masimum dilference of measured
bemperature o1 the reference lacation
Crwerall Varistion = The difference of the masimum

temparatures at any sensors and the measured
‘which are abserved at the same time,
and minimum measured temperatures througout ohserstion time

The report uncertainty of messuresent was hased on fandard uncemainty multiplied by coverage factor k= 2, providing &

tgvel of confidence of approsmatehy 92 %,

FACS-012 Ssvision: 34 Dme: 20-04-65

Equipment : Het Al Ovan
Condition As-Received :  Usad ltam
Referance ; 2B03-D4370C-3
Procedure Used -

Cart. No.: 25TKSTH
Page: Zof 3

Calibrafion wees conductad using caliration procedurs CP-OTOZ based on TLAS G-30 accarding io direct
measurement methad with Data Acquistiion which connectad with Resigiance Tamperature Datactor ( RTD )

ard Tharmacoupls Typs T.
The temperatirs scala usad was based on (TS-80.
Condition of this result of calibratien

1. Refarence stardard instrument:-

Instrument Serial No. Cart. No. Traceabls Due Date
1 ) Data Acguisition MY 44073361 24LMT3 TFA 48 May 2025

2. This certificate is valid only io the ilem calbrabed on date and placs of calbrakan.

3. This cemication is iraceable b the Internalionsl Syst
Remark : TPA | Technology Premotion Assodation

Result of Calibratienz= [ * ] Witheut Adusiment
Function of UUC* : Temparabure Source 3
Frash air setting : Closa during calibration
Beginnin; Finkshed
Tamp. | °C | 27 2B
REL.Humid. § % ) A 55
1 2 AT Bupply { Vol ) 221 )
& ]
d g v Tt Std. 10 No.: @
(=]
,,. s 1 vz 5 Calibratlan Point
— Position : | (120,180 )*C| (104)7C
i o @
i b 1 Z301TC0
= sl ben:
-— 2 23-017C02 |
" 3 |asormcos
4 | :NTC04
) 5 Z3TC05
Probe Installation Detalls : Dﬂ_im-n-inn of Chamber - =T [ z3oricos | RTD2E
ool d i % a8 e 7| 2s0iTCor | ZROIRTDOT
5 :g i :I i :'75 x - 2201TC08 | IRTD-28
-1 ] em - . = B S i e
! 01TC-08 | Z3-01RTD-09
Capacity = 030  m* Bret) | 23

pm of Uni.
[ Thailard - Japan |

N lamuas

Certificate of Calibration

Cert. No.: 25TMSTE
Page : 1af3

Equipment : Hal Air Oven

Manufacturer : Mammart

Moded : UF 55

Serial Ho. : B212.0411

(=T LIAE WAD.D05/2556

Submitted by : United Analyst and Enginaering Consuliant Go. L,
2 Sai Udormnsuk 41, Sukhumwit Road,
Bangchak, Pheakhanang,
Barighak 10260

Logatian ; Lab Floor 2

Received Order : 18 March 2025

Callbration Date - 18 March 2025

Ambient Temperature : (26£10)°C

Relative Humidity (5030 )%

AL Line Voltage : (220222 )V

Cabibrated by : Man Pattanapongpaibosn

- KUV\BLl
Approved Signatony

{ ) Chakrit Waswwanjua

{1 Suwit imjai

(& | Kunchit Promprat

Issue Date : 27 March 2023

The Uncortainties are for a conlidence probability of approximately 855

Thiss ciwtiicate may a0t be: reproduced oiver than in i, soast with the prior sTitian
Apjeinal of the bead of Conporate Serveas 3 © Fquipmen! Caibration and Testn Services

N3 [muaK

Equipment : Hot Alr Cven Cart. No.: 25TMETE
Caondition As-Received : Used Bem Page: Sof3
Referance : 2503-04370C-3
Rasult of Calibration .- () Without Adpstment
Function of UUC" : Tamparatura Source
Fresh air satting : Clase
Calibration| wUC* | wuc* Temperature Temperature | Owerall | Cevarage
Point Setting | Reading| stahility uniformity  |Variation| Factar
] (eylie) (£'C) i8] 1 k
104.0 104.0 104.0 .04 0,43 078 2
120.0 120.0 120.0 064 1.3 1.6 2
1800 160.0 160.0 0.43 1.5 1.6 2
Callbration Msasured Tomparature { °C ) Uneertainty
Polnt Position
(e 1 B 3 4 5 5 7 B |9iref)| [='C)
104.0 104.335] 104,136 | 104 363 [ 104,517 | 103.648] 103,738 | 104.1 78] 104,229 104.025 0.4z
120.0 119.575] 119,366 | 119,807 [ 119.005| 116,984 | 115,194 | 115068 | 115.084 | 120,084 1.1
1800 | 180.2868] 173.510] 160.401 | 160,581 [ 179,281 170.483 | 180,106 | 160,461 | 180,374 12

Mverage” : The average of 30 walues in each position.

Temparature stability - One-half of e greatast masimum differsnce of mesguned temparatune at any ane Sensor
Temperature uniformity : The maximum diffarsnce of measursd lemperatures af any sensors and the magsurad
ftemperatune at the raferenca location which ara chserved ai the same tima or at &5 cose an observation ime as
possibls 1o delsmiing he emperatuna pattem or homagansily within the shamber under sleady-slate condtons
Cwarall Varlation : The Differance of the maximum and minimum measured lemparatures throughout ohsenalion.
UUC* ;  Unit Under Calibraon

Moie :  The reported uncarainty of maessurement was inclided stabiity and excluded wiformity -

The repomad uncartainty of measurement was based on a standard uncartainty mullipied by 8 covarage
factor k, providing a ieval of confidence of spproximataly 95 %.

=ofin-

N3 [AAN




CréssLab

Fram inggnt in (hiores

Agilent CrosslLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Agilent Preventive Mainenance provides factory recommended service for your anahtical
Ingtruments 10 assure refiable operation and the accuracy of your resufts
Difvered by highly trained and certified service engineers using genuine Agilent parts and

supplies, Agilent Preventive Maintenance provides what you need to reduce unplanned downtime
and keap your systams operating &t their peak performance

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

Freasion A (L issusd 21 January 2022 o
Doeisment Mumber: GBX4-U0075 page L ot K
& dgieri] Tecrnologies, In. 2022

wnenslumuny

Agleni 5100, 5171 Preverdve Mainienance Checklist

CrbssLab

From inght i futzors

Important Customer Web Links

»  Toaccess Agilant Univarsity, visit bitp:d weoeasgilent com/crosslab/university! to leam about
training options, which include online, classroom and onsite delivery. A training specialist can
work directly with you to help determing your best options

+ Toaccess the Agilant Resource Center web page, wisit bitps://www.agilent comten
uz/egientresourcas. The following information 1opics ane available:

= Sample Prep and Containment

#  Chemical Standards

= Anelysis

= Senvice and Suppoart

»  Application Workflows

« The Agilent Community is an excellent place to get answers, collaborate with athers about

applications and Agilant products, and find in-depth documents and videos relevant to Aglent
technologies. Viait httpa feommunity agilent comfwelcome

o Videos about specific preparation requiremants for your instrument can be found by
searching the Agllent YouTube channel a1 htipswoww youtube comyuserfagilent

= Nead to place a service call? Fleable Reper Dotions | Agilent

Farwighon. & 02, |ssued: 21 Jaruary 1132 TR
Cioespmect basemtme, GAHIR 4000075 Fagesd of =
© Agileni Technologies, Inc. 2022

enenslumuny

Agilent

Agilent

Agilent 5100, 5710 Preveniive Mairienance Checdist CrDSSLab

P I Yo Do

Introduction

Customer Information

.

Ferwisbon 402 sl F1 JH‘M@]‘GH - N
Diocumer Huamiber GACT 480075 Foge Lot
@ Agilen: Technologies, Ine. 2022

Agikers 5100, 5110 Preveriive Mainienance Checkist

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

A customer representative should be available 1o the engineer while parforming the preventve
mamntenance procedures. Customers are responsitle for regular mamtenance and are
encouraged to cbserve the sarvice representative

Ay parts nod inchuded in the Pans Lists section of this docurment are not part of the
recommended Preventive Maintenance service nor are they induded in the price of this
semnvioe,

If a system requires the use of extra or special procadures and/or pars for the mamlenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs

For customers using HF applications, the instrument should be returned 1o 1ts standand
sample introduction System

enanslumuny

CrossLab

From lmight i {ucorse

Service Engineer’s Responsibilities

Fevision: 4 02, Issued 21 Jarwary 2022 :
Diocasment, Hyrmites: (A0 1450075 faget o 1
@ Aglent Technalogies, inc. 2022

Contact the customer and ensure that all necessary supplies are aveiable before the
preventive maintenance visi

Only selact those pages that relate to the systern or module being semviced
Cornphete emply felds with the relevant information.
Corrgdate the relevant checkbomes in the checklist using efther & 7 or tick mark "™,

Check "Service not applicable” check bowes to indicate servicestasks not deliversd, as
AP proprte.

Corrplate the Preventive Maintenante services in the most logicad order relevant to the
individual system sarvica in tha arder of the tasks listed

Corrpdete the Sarvice Review section together with the customer,
Cormmplete the fields fer page numbers at the foot of each selected page

Add relevant page numbers to selected pages and cormplate the total number of pages field in
the Service Completion saction

Ask the customer to sign the Service Verification section including the custemar's and your
signature.

nanslummuny
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Aqglern 5100, 5110 Prizventive Mairbenance Checklil C[%énél_ab

Fram iraighn 10 (lcams

Instrument Maintenance

System Information

O Check this ko if an instrument configuration report is attached instead of completing the
Table,

Instrument Systam Mame and 1D N0 0N 1CP-0TS

Instrumant System Site and Lacation United Pnglush gnd Ewgimesting Lo sul¥amt
| List Systemn Component Product Numbers List the Serial Numbers of each Componant j

1 B woge Ly IRLCEELIY

z

a

4

L1

&

)

a

9

ICP=0ES Configunation Table Circla the type ar write in the type if ather

Mebedizer Type &!S:ray@ﬁmlnll Cither

Spray Chambar | Cytlore Singla Pass KDyclons Double Paag) Cihar

Tarch Rkl (sl Vi Other

Tonch Type | one Pmm Fully Dernauntable | Other

- T
Wiec1ar Diameter Izamum,nmmmr

Inecior Material Quartz )} Ceramic | her

Revision: 402 |smied 21 January 2022 S
Diacasimn bommiber GB014-00075 p..;.;ufr
B Agient, Technologes, Inc. 2022

- Agilent

nenslumuny

Agilent
i A il CrossLab

Frore lesight 0 (icorsy

Preventive Maintenance Procedures

Record Pre-PM instrument performance
Run Instrurment Performance test.
Pl Riecord results in Instrument Performance Test Results Table - Pre-P.

Clean and inspect ICP-OES system

ﬂ/ Look for any obvious extemnal demage or problems.
Ijl Inspect water coaling hoses, gas lines and power cord for excessivg wear or darmange

Bl Perform a peneral internal inspection of the syster for excessive dust accumulation, clean if
NECessany

Inspact samphe introduction components and recoed any required maintenance in the Senice
Engineer Comments and notify the customer as the required actions required,

B Record the inssument aperating sonditiens in the ICP-0ES Status Resulls Table
Replace the palychromatar purge filler,
Replaca the radial pre~optics window
Replaca the axal pre-optica window far SWOV and VDY Instrurments.
' Check exhaust flow for the comeet positive extraction #1 the exhaust duet 1o insure they meet
rminimum spacificationg.
Replace air inlet dust filter.
[ Reglace high capasity air inlet dust filter element if instalied, %19
Bl Remove and clean instrurment water inlet filter

Agilent Water Recirculator

[0 Service not applicable

Iﬁ Drain cooling flusd and remowe any particles from tha chilfar reservoir
@ Remcwe, clean and reinstall water inlet metal mesh filter if prasent.
& Refill with Agilent Cool Clear cooling fiuid.

& Cleenthe coaling system Air filter and the condenser,

Revwision: A 02, Issued 21 Janary 2002 —
Documant humiber GEON4-S007 Sage Tof X
© Aglert Techralogies, Ine. HIZ2

- Agilent

enenslumuny

gt 5100, 5110 Praventee Maintenancs Creckist CrEiSSLab

From lasight 1o flutome

Preparation

[Discuss any specific iSEUES with The customer befors starting.

Revigw the ingtrarment loghaok for recorded problems and commants.

Save instrument control settings before starting the procedure.

Perform a general inspection of the system for cleanliness.

Check for proper installation of parts, assemblies, sensors ete.

Check system for required installation of components and implementation of Service Motes

Check for required firmwarassoftware updates and verify with customers if they would like
tham ingtalled,

For HF aipplication systems, if standadd sample introduction system was not installed, ask the
customer to nstall it g%

Ack the customer 1o remeave any samgles from the ICP-0ES sample imtraduction area, auto
sampler or around the ICP-0ES.

B 0 GEEGEARAR

B
Revison: ACE Insuse 21 January 2022 ) s 5
D Mumber, GA01 & 90075 page B or 1 "'{::"“ A.gllent
@ Aglert Technologes, Ing. 2022 St

enanslumuny

Agilant 5100, 5110 Freventie Maintenanss Chakist C%Lah

Fieen beright o Dot

5PS 3 Auto Sampler

& Service not applicable

O Power cycle the autosamplir and verify succassful initalization
O Inspact X and Z axis belts for wear. Replace is necessary.

OO Clean ¥ and 7 axis slide shafts
O

Using customer's racks and the Agilent software move the sample probe to the 4 outerrmost
comers and ringe port, ensure that the probe (2 approximately centerad In the vial,

SPS 4 Auto sampler

 Sarvice not applicable

O Chean the spll tray, rack location mat, end frames and chassis with a damp soft cleth and
dikuted mild datengant.

Claan the auto samplar cover panets, if cover ket = installed, with domestic window cleaner
Check the X-axis and Z-axis drive belts for eracks, splits, damaged teeth, excessive

fraying, color changes or degradation from fumes.

Chack the X-axis, Theta-aios and Z-axis FFC cables for cracks, incarrect pesitioning, damaged
edgas or damaged connectors.

Fump Tubing Replacement. Replace perstaltic pump tubing. Feplace &l tubing that goes
Troorm the rinse station to the purng and from the pump to the waste/rinse bottles

Test usmg customer's tray and move the sample probe to the semple viel 1, wesh wal and
ringe port and ersure that the probe is centered in the vial, If not use calibration wizard and
calibrate the poaition

e HER o I e S i |

AVS 4,6, 7 Advanced Valve System

o Service not applicable

O Replace valve rotor seal

O Check fittings for signs of leaks

O Check wubing including autosampler whing for kinks or excessive wear
0O Check high flow pump for signs of leaks

Flevision A 0Z, lssued 1 January 2022
Ciomumen! Mumber: GBI 1450075 page ot W
© Agient Tezhnoingies, Inc. 022
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From Iesigiv 1o utnorss

ICP-0ES adjustment

Bl Check position of 7n pesk, adjust if requred,

2 cheex Argon Ratio, adjust to specified value if required
ﬂ Parform Datector Calibration.

& Perform instrument Calibraticn.

Record Post-PM instrument performance

B Run Instroment Parformance test.
& Record results in Instrumeant Perfarmance Test Resulls Table - Post P,
E‘ Far systemns using ICF Expert version 7.3 and abowe, run the Fallowing Instrument tests

@ Subsystern Communications Test
= Air Flow

El Water Flow

& GasFlows

@ AF Generator

& camera Test

@ Optics Test

@ Mebulizar Test

[ Recond the result i the Instrument Test Results Table

Fovision 402 Issued: 21 Jaruary 2022
Documen Numbsr, G301 440075 Prage 2ot P
& iglent: Technclogies inc. 2022

- Agilent

nenslumuRy

Agilent
Agilem 5100, 5110 Prevantive Maintananc: Checkiis] CrOSSLah

From besght 1 Suksoemn

Test Results

Instrument Performance Test Results Table

WNete: Theese measurements do not form part of eny specification and are for reference caly.

Pra M Sensitivity Check Pt PM Senaitivity Check

Fadial Aulal Radial Aalal*
#n T13857 nm SRAR VSO0, % 29w A0k, 5 EHEH. A
i 25T 6110 nm SRER ~oE 0 44t 10 e 3L e
4 396,152 i S8R £} ﬁM 0. a3 LARR
K 756 451 nrm SER £ 29 &%y 4.3

* Auial resull is not applcabde for GBO16AA, GB012AA Radial View instruments

Instrument Test Results Table

Mete: The bnstrurment Test rasults are for systerns using ICP Expert version 7.3 and abaowe anly.
Instrument Test Result

Subsystern Communicatians Test ?6 "

AN Tass

Wilisr Pl ?B::s

Gan Flows ?25‘- N
R Semotor Tass

Camers Test ?_“5

Optice Tea Posn

hiskialons: hat fass

Redsion A D2 Issuss: 21 January 2022 i 4
Docurrent hiumber, G307 430075 bﬂ!-_‘-ﬂ‘l
© higient Technologies. Inc. 2022

enenslumuny

" Agilent
SRS L O 3 CrossLab

Frem Faight i Ouisoms

Restore Instrument

O For HF applications, ask the customer ta reinstall their sample introduction system. wif
Bl Leave system inan idie state: on and purging.

Guidance: 1f the PM sarvice is performed prior 1o & qualification senace, then use the
quakfication procedure ag a guide for final instrument set up and checkoul.

Service Review

@ Attach avaiable reports/printouts of all tests to this docurmentation

& Record the Preventive Maintenance service activity in 1he customer's records/logbock

& Record the PM event in the Smart Alerts logbaok, if applicable

7 Update/reset instrument mantenance counters as appropriate.

Fi Affix the PM sticker 1o the system or instrument lagbook based on the customer's request.
o Camplete the Servce Engineer Comments section if there are addticnal comments

Iﬁ Review this sarvioe, parts replaced, and 1est results obtained with the customer.

= i the mstrument firmware was updated record the datails of the change in the Service
Engineers Comenents box Systems in a compliant envronment may need addtional
docurmentation. )
Complete the Signature Page with bath Sarvice Engineer and Customer signatures.

Aevson 40 (ssued: 21 iy 022 !
Dozisment Number, 6301450078 g Tor 1Y
& Aot Tenhnologies. ine 022

enanslumuny
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Fom gt i fleare

ICP-0ES Status Results Table

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

Magsurement Standby Mode Plasma On

Mais Vollage 23%. 41 WAL 32¢,.931 WAL
Maines Cumant 0. 6%\ A 0.4 0% A
Instrumsnt Temparamnrs 7214 C 235 w
FF A Flow (sensor speed] e O Hz ELN.) Hz
Plasma Exhaust Terperaiure Mo measurement 3% *
Wialer Flow Dacillalor o meadurement ", dd Limin
Waler Flow Debector B%E Lifrin B.%h Limin
Water irlei Temperature ey b ] -
Potychramator Temperature 3.0 & 2.0 A
CCO Tempersture P RY b -B8 % C
Tharmial Stabilizer 15 0 T 5.0 C
Argon Supply Pressune [ kFa LR WFa
Purge Gas Supply Pressure*1 [T kFa LAL AN wa
Option Gas Supply Pressure® - kFa - ka
Nebubzer Fiow K PeBRUTETIErT 0.0 Lirran
Mahukzer Back Pragsurs Ho mBasLreman %, & kA
Plasma Gas Flow Ho measurernert R Y Limin
Susifiary Gas Flow Ho measurement [ Limin
RF P N eigrerne VALY L
RF Supphy Currens Ho maasLremant 4 45% |
RF Supphy vicltag= He measrsment Qna. 41 V]

*1 If aption installed

i A 107, lssued 31 Jaruiry 2007 SRR
Docurment Wumiber. GA0145007Y Page of !
& Aagiiery Tochnologies, ine. 2022
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Agiknt 5100, 5110 Preventive Mainenance Checkist CI‘USSLﬂb

Frers st 1y Dkores

Consumed PM Parts

i = Productar Model¥ Guantity |

Part Description Part Numibes where el camsumesd
Al Pre-Cptic Window GAN10-GANTA R \
Rachal Pre-Oplic Window GHOO-68015 Al 1
Agieen Cocl Clasr Goodant Fluss 57990097 sl A
Purge Gas Filer GBOTO-60130 L 1
Adr inlet filler GEDO0-6A002 Al il
Higr Capazity Alr Filter GBI g-6M A3 Cpticnal -
Feotar el far -7 port wahee for AvET GEAHI-HO002 GRAGAEENE =
Feator seal for 4 por vake Tor AVE4 GRaUI-H0002 GRAGEA

Rinse sabaton 1o inse staton 2 Smm id GEATIEZE 54 =
m a o

EBart connector 2. 5mime1 Senim ID GBA10-B0124 P54 =
FAC wasste tubing Brmm od x Bmm id, 2m GRA10-BOT 22 P54 =
Additicnal Parts may be required from engineer's stock:

X axig drive kel 5410047500 P53 =
2 s dree beh 5410047400 PR3 -
Peristakic pump tubing, PYE SokaFlex, 3

bridged, AT0043000 EPE4 5

Consumed Parts Reference
(Purchased by customer, not included as part of PM)

ﬁ Section Nat Applicable

Froduct or Modela Quantity
Part Desoription Part Humber where used consumed

Be A b 2 Januery 2022 Tahe H
Document Humbsr 301340075 Pagelzar wede ﬁgllenl
& aglere Technslegan, s 02 Ui i
5 L]
nenslumuRy

Report Sumsrary

WMnment o] . Agilent 51005110 VDV ICP-OES

Irestnamant 1D GA01 1 ANED15A

Ingtrument Sarial Number MY18030001

Softwere Version 7.3.1,9507

Fimmaara Wersian 3442

Tested By Pre Tesl_PM_Kanyskom 5,

Tes Complesad On 116402024 8:19:10 AM

FResuilt Summary

Subsystem Comrunications Test Skipged

Air Flow Tast Skipped

Viiater Flaw Tost Skipped

‘Gas Flows Test Skippad

RF Generator Teat 5

Camera Test Ghipped

Optics Test Skipped

Advenced Vaive System Teat Shipped

Resciution Tasl Pass

Sensiifity Tast Ful

Pracigion Test i

‘858
Page 1ol 4

enenslumuny

ilan
Agilers 5100, 5110 Preventive Mainisnance ChacHist C[%Sstl..ah

From ietight e Dutcors

Signature Page

Service Engineer Comments (optional)

If there are any specific points you wish to note s part of performing the installation or other
iterms of interest for the customer, please write in this bax,

Service Verification

Service Reguesl Humber Diste Service Completed
(N E R O Thod o4

Sarsice Engineer Mame: Customer Hame:
Fangaeom 5 F#man C-nkc-n%

Servios Enginesr Sgnature Custamer Signature:
"':ov\..\:\._r,(w. 3 fiphan Oqloma

Tital numdt of pages in s document d
My

e ot 4% Agilent
2 Agiert Technologies. g, 2022 5o
: L]
enanslumuny

Resolution Test Pass

Elament Wavelengih  Specication  Wicth

N {174,213 nm) £ 8.40 658

s (186,980 rem) =820 BiT

€ {193,027 nm) £1180 B30

Mo (202 062 nm) 820 .38

Cr {206 158 nm} =13.40 aea

20 (213.857 nm) 870 680

Pb (220,383 nm) =850 T.0e

Co (228615 nm) s 7.20 187

Ba (230,424 nim 59.40 7.0

Mn (257 610 nm) 1330 543

Mn (250568 nm) £20.30 1411

Cr (257718 nm} £11.00 a.04

Cu (324,754 nem) 52600 147

Cu (327,395 nm) 59420 1123

Se{3IBOTT ) 53380 2430

Ba (455.403 nm) 52400 3347

S (460,733 nm) 38.00 17.23

B3 (492 408 rim) <3600 25,37

B (814,171 ne) 42,00 2654

Ar (575.283 nm) 574.00 5651

K (7655 451 nrn) = 80,00 65.95

Page 2 of 4
'
nanslummuny



| Sanaitivity Test Fail

Radial
Elemant Viavelength Specification  Methed  Ralie Standard Blark
A (188 580 nm) =480 ESRBR 104.1 THI0 SDE
Se (186.028 nmj 410 SRER BT 6 8320 T
Zn {213,857 rem) =Mz SRER 1500.8 41823.3 TaRD
Pb (220.353 nmj) =460 ESRER o 24320 17489
Mn (267 E10 nm} =3818.0 SRER 39150 204700.2 44200
Al [386.152 nm) =34 SBR 7.7 4AB4E4 & 5563.2
Ea (493.408 nm) 2340 SBR 459 18657187 419038
K (T66.491 nim) =18 SER ar 950382 14687 7
Axial
Elemant Wavedamgth Specdication  Method  Ratio Standard Blank
As (188.980 nm) 2080 SRER 1265 1488 8 180
Se (196026 nm) & 1580 SRER 1120 17738 197.8
Zn [206. 200 nm) E230 SRER aBE0 a7a4.2 1887
Zn {213.657 nm) & 1745.0 SRBR 22174 95587 & 17887
Cd (214,439 rem) ®4227.0 SRER 18183 BET24 8 12354
Pb [220.353 nmj) 32000 SRER e TAIEE 4800
Min (257 10 nm) & 10E25.0 SRER T2 E91238.3 168117
Gr (267.716 nm) & 10448.0 SRER 1204 128706 & 31E08
Cu (324 754 nm) z18.0 SBR 268 2907463 104075
AL {06152 rim) z=H0 SBR 107 213282 18005.0
Ba (493,408 nm) = 60,0 S8R 48.3 GRSE4E0.4 1303369
K {TEE.4591 nm) 2240 SER 261 1351502 479562

enenslumuny

Paga 3 of 4
'
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Report Summary g |
Insinument Madel Agilert S100065110 VDY ICP-0ES

Irsstaument 1D GAOTTAMGED B4

Instrumant Serial Mumber BAY 18030001
| Sefaare Vo gion 7.3.1.8507

Fir A L 3442

Testad By Post Test_PM_Kanyskam S

Test Compiated On U024 11:07:24 AM

Rasul Summary

Subsysien Communications Teat Pass.

Air Flow Tesl Skippad

Wiater Flow Tast Skigped

Shipged

e Skippad

Caniars Teat Skigpad

Oplics Test Pass

Advanced Vaka System Teat Shkipped

Resoiution Tost Pass

Sensitivity Test Fel

Pracision Test Pass

Subsystem Communications Test Pass

Optics Test Pass

Redial Ausial
Intenzily 3184064 TS
Wavelangth 737212 TIrnz
Paga 1ol 4

Precision Test Pass
Radial
Blemant Wavelength  Specificalion  Measured
Value % RSD
As (188 569 rwm) <260 0.73
Se {196,026 nm) <260 095
Zn [213.857 nm) <150 031
Pt (220.353 nm) 2280 473
Mn (257.610 nmj 5150 0.38
Al (386,152 nm) 5150 0.ag
Ba (493.408 nem) %150 0a7
K (756.491 nm) 150 0z
EVEY
Elament Wavelength  Specfication  Maasured
‘Value % RSD
As (186880 nm) <150 121
Se (196.026 nm) 2150 084
Zn [208.200 nm) =150 0.56
Zn {213,657 nm) 150 .94
Cd (214,439 ren) 5150 426
P {220,353 nm) =180 051
hin {257 610 ami) =150 nar
Cr (287715 nm) =1.50 0.3
Cul (324,754 nen) 150 004
Al (386,152 nm]} =1.50 03
Ba [493.408 nen) =150 0.40
K(TGE.481 nm) =150 0.65
Page 4 of 4
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| Reselution Test Pass
Elernant Wanelenpth Specilication  Width
M {174,213 ne) 2940 8.97
A {198,690 nm) 5820 14
C (193.027 nm} <1160 B33
Mo (302,020 ne) s 820 633
Cr (208,134 riv) <1240 a.08
Zn (213537 nim) 370 670
Ph (220,353 nm) 2950 7.03
Co (228815 nm) s 17.20 172
Ba (230.424 nm) =840 732
Mn (287 610 nm) %13.30 g44
Wi (260,568 nm) £20.30 142
Cr{257.716 nm} £11.00 7.94
Cu {324 754 nm} 525.00 1859
Cu {327.398 nm) =120 11.27
Sr {338,074 nm) = 33.50 24,40
Ba (455.403 nm) <4400 3250
Sr (460,733 nm) = 36.00 1731
Ba (483,408 rm) % 36.00 2544
Ea (314.171 nm) 24200 2518
Ar (76282 nm) & 7400 56,15
K [TEE.481 i) = B0.00 65.58
- Pagelaf4
'
nanslummuny



[ Senzitiviy Test Fall
Rstizi
Slement Wavelsnghh Spacification  Methad  Ratio Standard Elank
s (183,580 n) =460 SRER 1306 :or 8] 504
Se {19626 nm) 2410 SRER 1080 2567 702
20 (213,857 ) & uzi0 SRER 41248 240277 1134
Ph (220,353 Am) 2480 SRBR 2072 25547 1383
Win {257 §10 nmi) 235180 SRER 130178 Z718468  4M7
(396,952 nm) 234 saR 87 SIE1E5 47170
Bis (432 408 nmj =140 s8R a7 MALEOI0 153593
K {756 481 rm) =18 saR 4B 001885 172355
Autial
Eloment Wavelength  Specification.  Meshed  Ralis Standard  Blank
Ag (188,800 re) 22080 SRER 1749 1568 7 T30
Se (195.028 nm) 21590 SRER  167.0 18834 102
Zn (208200 A 22340 SRER  TAD0 B850 831
Zn (213,657 am) 217430 SRER 65654 15681 29T
Cd (294430 nm) =4X2T0 SRBR 5780 73ae2.8 158.1
PE (220.353 Am 23200 SRER 8010 8484.3 7.7
1 (257,610 rem) 2406250  SRER 311298 10065378 10440
Cr (257716 nmiy = 10480 SRER 44243 13ZRE BEOE
Cu [324.754 nm) =190 SER 687 PELATH  ABEE
| Al (386 152 nen) 260 SER 211 2187710 58823
Ba 453 408 nm} =800 SBR. 2506 71373509 283673
K {TBE.451 nim) =240 SBR 453 14350508 310250
Page 3ofd
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[ Report Summary
Instrument Model Agilerd 5100/5110 VD |CP-0ES
Mnmnman I G0 TANGEO15
Indfurrent Serial Number MY18030001
Software Version 7319507
Firmware Version 443
Teslad By Post Test_PM_Kanyakor .
Teet Complatad Dny 402024 11:30:15 AW
Result Sumimary
Subsysiem Communications Tast i
Air Flow Test Pass
Valer Flow Tiest
Pags
G Flows Test C
RF
Ganaralor Test B
Cernera Tagt Pass
Optica Tast -
Advanced Vahe System Test Skicped
Resalution Test .
: Sipped
Sansitivity Test s
Frecision Tast poed
Shipped
Subsystem Communications Test Pt
A Flow Test i
30% Alr Flow (relative  75% Alr Fiow (relatve
Epsed) oead)
1500 19,00
Water Flow Test ik
RF Waler Flow(Limin)  Camera Water Elow  Water Inlet Tempersture
{Limin) ey
.30 081 2085
Page i al2
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Pracisian Test Fass
Radal
Elpment Wavelenglh  Specfcalion  Measured
Velue % RSD
A5 (1808980 nm) =260 oa
Se (186.028 nm} <260 (k)
Zn (213 857 nm] 150 022
Fh (230,352 nm) 260 0.37
Win (257810 fir) &1.50 0.7
Al {386.152 nm) =150 0.28
‘Ba (493.408 nm) =180 053
K (765,451 nm) =153 018
Al
Elernent Wavelengtn  Spacification  Measured
Walus % RSD
Az {188,530 nm} < 1.50 0.81
Sa (195,027 ro) 1,580 0.65
0 (206,350 r) 5180 o
Zn (213857 nm) #1.50 oa
Cd (214.439 nen) =150 038
Pl (220353 nm) =150 0.33
Mn (257 610 nm) =180 1.2
Gr (267716 nm) <150 0.32
Cu {324 754 nm) <150 B.51
Al (356,152 nm) 5150 K g
=1
Ba (493,400 nmi) <150 D88
K (768451 nem) =150 0T
L
Pagedofd
'
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Gas Flows Test -
Nebulzer  Actual Flow  Baek Audiia
Aclual
Tanget Fiow Pressure Tm?m Ui Pl Em,“! i
e e et 200 2m 11082
Makeup Achugl Flow  Back Fiasmna
Tergat Flow Frassure Target Flow AL E::;u.-.
2 2ra 1538 1800 1787 2148
RF Ganerator Test Fess
RF Powsr Suppiy Test Passed
RF Power Supply (v 128,554
RF Dsciliator Test Passed
RF Qscilator Frequen 28
e oy 834
Wierk Casl Currand (A) A4 G50
RF Powar Supply Current {4} 1,900
Camara Test Pass
E"b?mhm Time  Standerd Devistion  Staius
ms)
Electronic Offsat Taal 1000 5298 Prissd
D Current Tast S000 1,188 Fassed
foy Toet - = Passad
Lingarity Test 418 e
Fage 2 af 2
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| Report Summary
Instrament Moded Agiant 51004110 VOV ICP-DES
Instrumeant 1D GBO11AGEIEA
melrument Senal Number MY1BO30G01
Software Version 7.3.1.9507
Firmwara Varsion 3442
Tasled By change mimor

Tast Completed On

Fesult Summary

G202 10:35:25 AM

|R_uoluunn Test

Subsystem Cammunications Test Skippad
i Flow Tast Skipped
Viater Flow Test Skipped
Gae Flows Test Skippad
FF Gengrator Test Siwpped
Camera Test Saipped
Diptics Tasl ‘Skioped
Advanced Valve System Tast Skipped
Resalution Test Pass
Sensitivity Test Pass
{ Precision Test Pats
Page 1of 4
'
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Sensitivity Test Pass
Radial
Elamant Wavelength Specification  Mathcd  Ratic Standard Blank
As (188 580 nmj z48.0 SREBR 1105 2889 54.3
S (186,028 nmi) 2410 SRER £33 5347 9.3
Zn {212,857 nm) = 1421.0 SRER 38354 440177 1439
Pt (220,353 nm) =480 SRBER 184 5 2493 3 158.8
Mn (257.610 nrm) 2 3518.0 SRER 110856 2405863 5038
Al (356,152 nm) 234 EBR B7 502744 5172.0
Ba (493 408 rem) =340 SBR 1245 18021841 151860
K {TEE. 431 nm} =18 SBR 6.2 110041.4 139912
Aial
Elemart Waveitngth  Specification  Method  Ralie Standard Blank
Az (168,680 nm) = 208.0 SRER 2533 T4 156.3
Se (108.026 nm) =158.0 SRBER 2087 L1987 T2
Zn (208.200 ) =330 SRER 230 122823 1721
Zn [213.857 nm) = 17430 SREBR B358 3 1675515 Bm.7
Co {214,438 nm) 247270 SRER 50682 SEATIT 82
Pl (220.353 nm) =00 SRBR 3ga0 106411 GSEE
Mn [257.810 nm} = 625.0 SRAER 21190.4 SH5578 T 21536
Cr (267.716 ) = 1048.0 SRBR 20541 137978 1815
Cus {324 754 nmy) z19.0 SBR w3 04014 Bosza
Al (398,152 nm) 26D SBR mns 228358.5 142805
Ba (453408 nmi) 260.0 SBR 1065 B4BO4215  BIM228
K (786,451 nen) 2240 SBR 30.2 18380406 528621
L ]
Page 3af 4
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Elamart Wavslangth Spacification  Vdth
M {(174.213 ) 5840 670
45 {185,880 nm) =820 580
C (193027 nm) <1150 8.15
Ma (202.032 nmj 5820 £40
Cr (206,158 nm) = 13.40 [ ¥:13
2 {213 B57 fm) 870 877
Pb (220,283 ne) £9.50 651
Ca (228,615 rm) 517320 1,79
B8 (230424 nim) =540 725
A (257 610 am) £11.30 547
han (260888 nm) 22030 14.50
Cr {267 718 nmj 1100 78
Cu (324,754 nen) % 25.00 18.72
U {327.356 nm) =14.20 1.08
S {I3B AT ) 23350 2539
Ba [455.403 nm) 54400 109
Sr (460,783 nm) =300 18.54
Ba (483408 nm) 5 36,00 2574
Ba (E14.171 nm) 242,00 523
A (B75.283 nm) £74.00 5882
K (76481 nimj =80.00 63.16
Page2of4
'
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Precision Test Fass
Radial
Elemant Wavelength  Specification  Measured
Valua % RSD
Asg (188 880 nim) £ 260 186
Se (196,028 nm) 5280 1146
Zn (213.857 nm) <150 050
Pb (320,353 ren) £ 260 0T
M (257 $10 nar) $150 063
AL{398152 nen) S150 a.54
B (453 408 nm) =150 078
K (7B8.481 rm) <150 044
Axlal
Element Wavelength  Specification \l:l;;u;dm
A2 (188,880 nmj} =150 082
Se (186.026 nm) =150 0.82
Zn (208200 rem) 5150 0.35
2Zn (213887 nm) 5160 0.34
Cd (274.439 nm) 150 044
Ph (2200963 nm) £150 D46
Mn (257 610 nm) 5150 .33
Cr {267.716 nm) 5150 0.53
Cu (324.754 ren) %1.50 069
Al 396,152 nrn) 150 058
Bia (483408 air) 2150 129
K {PE6.481 nen) 5150 074
Faga 4 of 4
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Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

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

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

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

Issue Date :

The Uncertainties are for a

pH Meter

Horiba

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORFORATE SERVIGES. 3: EQUWPMENT CALIBRATION AND TESTING SERVICES
534/ PATTANAKARS ADAD 501 18, SUANLUANG, SUANLUIANG BANGRDK 10250

TEL 9-2717-3000-29 FAX 0-2715-M84

LAQUA-PH210
HAODA0007
UAE.EFM.002/2563(EFM.pH.02/63)

Used ltem

18 March 2025

20 March 2025

2503-0612WSC-1

=y

WECTImL TR
CALISATION 0008

Cert.No.: 25CH353
Page.: 20f3

n of this calibration result
1. Reference Standard Instrument

Cert.No.: 25CH353 Instrument Serial No.  ID No. Cert. No. Due Date
Page.: 10f3 1) Document Process Calibrator 43160066 130RC092  24E1320 22 Apr 2025
2) Ref. Standard Thermometer 4982054 110RC044 241757 14 July 2025

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

2. Certified R Materials :The results are traceable to Sl through Hach Lenge GmbH Ltd.,
Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00
: The measurement results are traceable to Sl through CPA chem Ltd.,

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.007 CPA chem 1066665 18 Jan 2027
pH 6.999 Hach Lenge GmbH C03220 29 Oct 2026
pH 10.010 CPA chem 1066669 18 Jan 2026

United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

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

Calibration Results

(25 + 2.5) °C Function : mV Measurement
(50 + 15) % Performing curve by D Process Calil at pH (4,7)(7,10)
Inghiouse me?hod ; ; Nominal | Standard Uncertainty of Coverage
- CP-CH5 by dlfect measurement wnth DC voltage Unit Under s Voltage Actual Reading o oo
standard and direct measurement with
certified reference material (CRM) Cellbration fnput (smV) P
- CP-CH8 by comparison with temperature standard pH mv mv pH
3 pH Meter 4.00 177.48 177.6 4.01 0.058 2.00
Ui Kankew! SIN.: HAOAO007 7.00 0.00 03 6.98 0.058 2.00
: { Y 7.00 0.00 0.3 6.98 0.058 2.00
10.00 -177.48 -177.1 10.01 0.058 2.00

Approved Signatory

20 March 2025

probability of

This cari st may sl be reproduced ofer than in full, scast with the prior whimes
Apieinaal o e et o Cofpsrate Servinss 3 Uit Caiteatan s Tastng Sansces

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-MRA
CORPORATE SERVIGES 3: EQUIPMENT GALIBRATION AND TESTING SERVICES
34/4 FATTANAKARY ADAD 501 15, SUANLUANG, SUANLLIANG BANGKIK 10250 i

TEL.G-2717-3000-29 FAX 0-2715-1484 CALFEATION 0008
Cert.No.: 25CH353
Page.: 3of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10) certiﬁcate Of Ca Ii bration Cert.No.: 25CH354
Page.: 10f3
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement| factor Equipment : pH Meter
(mv) &) k Manufacturer : Horiba
pH Electrode 4.007 4.00 150.1 0.0085 2.05
SIN.: 992H0385 6.999 7.00 26.1 0.0095 2.00 Model : LAQUA-PH210
6.999 7.00 267 0.011 2.05 Serial No. : HA9MO047
10.010 10.01 -202.4 0.010 2.00 ID No. : UAE.EFM.005/2563 (EFM.pH.05/63)
Function : Temperature Measurement Condition As-Received: Used Item
(*) Without adjustment Received Date : 18 March 2025
This i was with Temp Probe; - o
Calibration Date : 20 March 2025
- Model : 9652
- Serial No. : 992H0385 Reference : 2503-0612WSC-2
Dimension of probe Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
- Length : 103 i 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
 Diameter : 1—6mm. Phrakhanong, Bangkok 10260
- Immersion Depth : 90 mm. Ambient Temperature : (25 £ 25) °C
Relative Humidity : (50 £ 15) %
Calibration Standard uuc* o~ Uncertainty of | Coverage Calibration Procedure : In - house me?hod K )
Point Temperature Reading measurement factor - CP-CHS5 by direct measurement with DC voltage
(°c) (°c) (°c) (°c) (£°C) K standard and direct measurement with
certified reference material (CRM)
- CP-CH8 by comparison with temperature standard
15.0 15.006 15.0 -0.006 0.13 2.00
30.0 29.998 30.0 0.002 0.13 2.00 Calibrated by : Uthen Kankawi
45.0 44.993 45.0 0.007 0.13 2.00

Remark - UUC* = Unit Under Calibration

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

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

-o0o-

Approved by :

Approved Signatory

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

Issue Date : 20 March 2025

The Uncertainties are for a confidence probability of approximately 85%

Thits cartibiatis My S0 B8 TeIOAKH OFer tan in Rl st with the prior weites
gl of e P of Coparats Servis - Baupraent Caibeation end Testng Semvics




Cert.No.: 25CH354

20f3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 43160066 130RC092  24E1320 22 Apr 2025
2) Ref. Standard Thermometer 4982054 110RC044 241757 14 Jul 2025

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

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.007 CPA chem 1066665 18 Jan 2027
pH 6.999 Hach Lenge GmbH C03220 29 Oct 2026
pH 10.010 CPA chem 1066669 18 Jan 2026

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

Function : mV Measurement

Performing curve by D Process Calil at pH (4,7)(7,10)
Nominal | Standard Uncertainty of Coverage
Unit Under Value | Voltage Actual Reading Measurement factor
Calibration Input
(tmV) k
pH mv mv pH
pH Meter 4.00 177.48 177.7 4.01 0.058 2.00
S/N.: HA9M0047 7.00 0.00 0.3 7.01 0.058 2.00
7.00 0.00 0.3 7.01 0.058 2.00
10.00 -177.48 -176.8 10.01 0.058 2.00

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  fl3c-MrA
CORPORATE SERVIGES 3: EQUIPMENT GALIBRATION AND TESTING SERVICES =N
53474 PATTANAKARN ROAD S0 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-9484

NSC-TISETISN0ZS
CALIBRATION 0008

24CHT724
10f3

Certificate of Calibration

Equipment : pH Meter

Manufacturer : Horiba

Model : LAQUA-PH210

Serial No. : HAOAQ008

ID No. : UAE . EFM.006/2563(EFM.pH.06/63)
Condition As-Received: Used Iltem

Received Date : 18 June 2024

Calibration Date : 19 June 2024

Reference : 2406-0570WSC-2
Submitted by : United Analyst and Engineering Consultant Co.,Ltd
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260
Ambient Temperature : (25 + 2.5) °C
Relative Humidity : (50 + 15) %

in - house method

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

certified reference material (CRM)

- CP-CHB8 by comparison with temperature standard

Calibration Procedure :

Calibrated by Warakorn Lerngagtrakul

Sutp

Approved Signatory

Approved by :

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

Issue Date : 20 June 2024

The inties are for a

prokability of approxi: y 85%

This certificate may not be reproduced offier than in fufl, excep! with the prior wiittsn
Approval of the nead of Corporate Services 3 : Euipment Galibration and Testing Services

Cert.No.: 25CH354

Page.: 30of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement| factor
(mv) () k
pH Electrode 4.007 4.01 168.5 0.011 213
SIN.: - 6.999 7.00 -5.9 0.012 2.09
6.999 7.00 -6.1 0.011 207
10.010 10.02 -176.7 0.010 2.00

Function : Temperature Measurement

(*) Without adjustment

This equi was with Te Probe;
- Model : e

- Serial No. : -
Dimension of probe

- Length : 103 mm.

- Diameter : 16 mm.

- Immersion Depth : 920 mm.

Calil i uuc* E Uncertainty of | Coverage
rror

Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (x°C) k
15.0 15.005 15.0 -0.005 0.13 2.00
30.0 30.007 30.0 -0.007 0.13 2.00
45.0 44.995 44.9 -0.095 0.13 2.00

Remark - UUC* = Unit Under Calibration

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

-o0o-
Cert.No.: 24CH724
Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. IDNo.  Cert. No. Due Date
1) Document Process Calibrator 54030048 130RC116 23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4982054 110RC044 231908 26 July 2024

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

2. Certified Reference Malerials : The measurement results are traceable to S| through CPA chem Ltd.,

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

Buffer Solution
pH 4.008
pH 6 986
pH 9397

Manufacturer
CPA chem
CPA chem
CPA chem

Lot No.
970851
970852
970853

Exp. date
25 Apr 2026
25 Apr 2025
25 Apr 2025

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

Calibration Results

Function : mV Measurement

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

Nominal Standard Uncertainty of Coverage
~ Actual Reading
Unit Under Value Voltage Measurement factor
Calibration Input
{xmV) K
pH mV mv pH
pH Meter 4.00 177.48 1775 4.01 0.058 200
S/N.: HAOAROOE 7.00 .00 0.0 7.00 0.058 2.00
7.00 0.00 .0 7.00 0.058 200
10.00 -177.48 -177.4 10.01 0.058 2.00




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-sma
CORPURAITE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES iy ¥
534/4 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250

NBC-TISETIS17025

TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0002

Cert.No.: 24CH724
Page.: 30f 3
Calibration Results

Functian : pH Measurement
S Cert.No.: 24CH727

Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10) Certificate Of Ca"bration Page. 1of3
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Soluti i g |pH factor Equipment : pH Meter
{mV) ) L Manufacturer : Hariba
pH Electrode 4.008 4.01 179.5 0.0085 205 Model - LAQUA-PH210
S/N.: Q82M0159 6.986 7.00 33 Q.011 2.00 .
Serial No. : HAODO0S2
6.986 7.01 3.9 0.0099 2.00
1D No. : Q72/2564(EFM pH.056/64,
9.997 10.01 -170.2 0.011 2.07 © UREEFM.072 ¢ oHao/EE)
Function : Temperature Measurement Condition As-Recaived: Ussd ltem
{*) Without adjustment Received Date : 18 June 2024
This equipment was connected with Temparature Probe; Calibration Date : 19 June 2024
- Model : 9652-10D Reference : 2406-0570WSC-5
- Serial No. Q92M0159 Submitted by : United Analyst and Engineering Consuliant Co.,Ltd
Dimension of proce 3 Soi Udomsuk 41, Sukhumvit Road,
- Length 103 mm. Bangchak, Phrakhanong. Bangkok 10260
gDiametey me' Ambient Temperature : {25 + 25) °C
- Immersion Depth : 80 mm. Relative Humidity : 80 + 15)%
Calibration Procedure : In - house method -
Cali i uuc* - Uncertainty of | Coverage - GP-GH5 by direct measurement with DC voltage
rror . i
Point Temperature Reading measurement factor standard and direct measurement with
o ) o e (t°C) P certified reference malerial (CRM)
:c) (°¢) ) . - CP-CH8 by comparison with temperature standard
20 Easee e ez LR Eat Calibrated by : Warakom Lerngagtrakul
300 30.003 30.0 -0.003 013 2.00
35.0 35.003 35.0 -0.003 0.13 2.00 gnﬂﬂf’
Approved by :

Remark - UUC* = Unit Under Calibration
Approved Signatory

The reported uncertainty of measurement was based on a standard uncertainly multiplied by a coverage () Unnopphol Haracha

factor k, providing a level of confidence of approximately 95 %. ( ) Ponpan Paipim
(/) Saithip Meangma

-obo- Issue Date : 20 June 2024
The Uncertainties are for a confidence probability of approximately 95%
This cortificate may not be reproduced other than in fult, except with the prior written
Approval of the head of Corparats Services 3 : Equipment Calibration and Testing Services.
Cert.No.: 24CH727 Cert.No.: 24CH727
Page.: 20of3 Page.: 30f3
on of this calibration result Calibration Results
1. Reference Standard Instrument Function : pH Measurement
Instrument Serial No. 1D No. Cert. No. Due Date Perfarming three buffers standard curve by using buffer nominal pH (4,7)(7,10)
1) Document Process Calibrator 54030049 130RC116 23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4982054  110RC044 231908 26 July 2024 Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement factor
- This Certification is traceable to S| Throught Technology Promotion Association (Thailand - Japan) {mv) ) k
2. Certified Reference Materials : The measurement results are traceable to S| through CPA chem Ltd PH Electrode 4.008 401 1798 00078 200
3N, 1095
ANSI-ASQ National Accreditation Board, Accredilec No. AR-1835 /L QOAR00SE D L0 48 0.00%9 200
6.986 7.00 32 0.0093 2.00
Buffer Solution Manufacturer Lot No. Exp. date 9.997 10.01 -171.2 0.0092 2.00
pH 4.008 CPA chem 970851 25 Apr 2026 Function : Temperature Measurement
pH 6.986 CPA chem 970852 25 Apr 2025 (*) Without adjustment
pH 8.087 CPA chem 970853 25 Apr 2025 Tnis equipment was connected with Temperature Probe;
3. This certificate is valid only to the item calibrated on date and place of calibration - Model : 20925100
- Serial No. : QSAAQO36
Callbration. Results Dimension of probe
Function : mV Measurement - Length © 103 m.
Performing curve by D Process C rat pH (4,7)(7,10) - Diameter : 16 mm.
- Immersion Depth : 80 mm.
Nominal Standard ~ Uncertainty of Coverage
) Actual Reading
CUIBULL 7 Value Voltage Measurement | factor Calibration Standard uuc* . Uncertainty of | Coverage
T rror
Calibration Input (2mV) M Point Temperature Reading measurement factor
pH mVy mv pH (c) (°c) (c) (cc) (£°C) P
pH Meter 4.00 177.48 1775 4.01 0.068 2.00
S/N.: HAODOOS2 7.00 0.00 02 7.00 0058 2.00 250 25,001 750 0001 012 2.00
7.00 0.00 02 7.00 0.058 2.00 200 30.004 200 0,004 013 200
10.00 -177.48 -177.0 10.01 0.058 2.00 350 25,002 250 0,002 013 200

Remark - UUC* = Unit Under Calibration

The reparted uncertainty of measurement was based on a standard uncertainty muitiplied by a coverage

factor k, providing a level of confidence of approximately 95 %.
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DHQE Services CoLid.
DQE Services 32 Sni Ladprao-Wanghin 55, Ladpme-'Wanghin Bd., Ladpran, Ladpran, Bangkok 10230

Phong ; +66 {102 558 2054, Email ; dgeservicesinfodigmail. com - e

CERTIFICATE OF CALIBRATION

Certiflcate No. :  SP25-019% Page 1of 5

Customer :  United Analyat snd Engineering Consaltant Co, Lid {Head Office)

Address 3 Sai Udomsuk 41, it Road, Phr 10260

Location of calibration :  [nstrumeat room (207)

Equipment :  UV-Vis Spectrophotometer

Manufacturer 1 Agilent Technologies

Model :  Cary 60

Serlal No.: MY 15410009

ID No.: UAEWATO020:2358

Received Date ;26 May 2025

Calibration Date: 26 May 2025

Issme Date : 29 May 2025

Condition Instrument :  Good

~ -
o S
Calibrated by : L[L[Jl‘n-‘ Approved by : .:;“jsrjf]
{ Mr. Tanswut Ristidach § i M= Chonticha Sangngern )
Technical Manager Quality Mannger
The caliwration reml i appliad mly io e shove calibmicd dere and wan 2 shown o

The tecasmemeni oapabifin: of the lisoraiory and tes waoeshdin w recognized mrkeea] sandards ond 10 e uniof eesionomens csaked ai the comesposding
nationed siandords laboraory. This ceriificate may nor be reproduesd odwr then b fall escept with de prior witen eppeoval of the DO Services Ca, Lid.

t‘aﬂm1\l’lﬂ‘,}-¥§§m 1Pz

DQE Services Co_Lud.
m Sarvices 32 Spi Ladpran-Wanghin 35, Ladprec-'Wanghis R, Ladpean, Ladpran, Baaghok 10230
Phone ; #66 ((02 338 2054, Email : dgeservicesinfoiigmail com [t
REPORT OF CALIBRATION
Certlficate No. : SP25-010 Page 3of 3
Calibration Resalts : Without adjustment
Photometric Aceuracy @
Wavelengih CRMs Valnes UL Reading Correction Uneertainiy Coverage factor
(mm.y (Ahs) (Abs) {Abs) [ Abs) k
10,0000 00,0000 LE LY noozE .00
e 05780 0.573% 0041 0.0031 2.00
L0484 L0430 0.0054 00025 200
21876 21876 [EL U D008 2.00
10,0000 0,000 0000 00028 .00
ki 05595 05581 00014 0.0034 200
L0239 Lo21e 0.0020 00035 200
21230 2,107 00023 D00RS .00
10,0000 10,0000 LM 00028 2.00
0.5230 05190 00040 00025 200
0 0.9633 0.060% 00024 002G 200
19753 19719 00034 D007 00
0.0000 .00 00000 0.0028 200
05181 05161 00420 0003t 200
Sd6.1
L.oo02 0.007% 00023 0.0033 2,00
19573 20031 00048 ooz 00
00000 0.0 00000 00028 200
0.5517 0.5503 00014 L0030 200
i 10803 10808 =000z 00031 .00
2.0373 2.0324 00049 0o0s 200
00000 00D 00000 00028 100
e 0.5501 0.5583 00408 0.0031 200
10518 10313 00N 00030 2.00
19274 1Lo2E] -0.0007 ooz 200

taneny e

ROD 17100

DQE Services Co, Lid
DOE ¢\ jces 32 5o Luprac-Wanghin 55, Ladpra-Wanghin B, Ladpean, Lapran, Bangkek 10230

Phane ; +66 (D)2 538 2054, Email : dgesorvicesmfamgmail com -u-e-u-ﬂ.m

REPORT OF CALIBRATION
Coertificate No. 1 SP25-019 Page 2of 5
Environment Condition :  Ambieni Temperature 255 e
Relative humidity 55 + 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absabance Standard set 25760 115663 25 October 2025
Absobance Standand set 25757 115638 25 October 2025
Wavebength Standard set 25806 115657 25 Ociober 2025
Wavelength Standand set 25758 115665 25 Detober 2025

Truceability : This cerfification is traceable o the International System of Unit maintained at National -
Institute of Standards and Technology (NIST) through Starma Scieatific Limited

Spectral Band Width of UUC ¢ 1.5 nm.

Scan Speed of UUC ;60 nm/min

Sean Interval of UUC ;013 am,

Resalution af UUC : Phoiometric 00001 Abs.

Wavelength 0.1 mm

wnmflﬂmuqﬁu

o= TEIE RO 17 12020

THOQE Servicgs Ca Ll
Dm Sarvices 31 Sed Laddpraoe Wanghin 55, Ladprac-Wanghin Rd., Ladpean, Ladpran, Bangkek 10230
Phié ; -+66 (012 538 2054, Email ; dgeservicrsinfofgmeil oom R
REPORT OF CALIBRATION
Certilicate No. : SF25-019 Page 4of5
Photometric Accuracy @
Wavelength CRMs Values | UTC Reading Correction Uneeriainty Coverage factar
{mm) TAbs} [Ahs) {Abs) {Ahs) &
%5 (00D (L0000 R (0050 2.00
0.7469 . T48E -0.0019 00063 2,00
. (.00 (L0000 (R R 00050 2.00
D.EGT4 .BG63 00011 00067 2.00
- [T (LD LM 00050 2.00
(2919 0.2902 00017 L0052 2.00
S LEEEE (D000 QL0000 00050 2.00
) .6430 (6428 00002 00063 200

lﬁnm 11““‘)!&&%! RO 17112821



[HQE Servives Co, L
DQE Services 32 Sol Ludproe-Wanghin 55, Ladpras-Wanghin R, Ladpres, Lodpran, Bengkok 10230
Phene ; +66 ({12 538 2054, Email : dgsservicesinfoigmail com e il
REPORT OF CALIBRATION
Cerfificate No. : SP25-019 Page 5of 5
Wavelength Accuracy :
CRMs Values | UUC Reading Correction Uneertalnty Caversge fuctor

(i} (.} (wm.} (.} &
4172 420 “0.28 LA L] 00
IT9A45 7.5 R (1A% 1.00
28781 %76 021 LAE] 200
334006 3338 026 kIg 200
360,93 38605 (1] LA L 100
418.5% 417.9 (il ®I% 100
445.04 4454 054 1% 100
483,166 4832 046 018 200
40,12 4586 042 hIg 200
536.59 5365 (il (At 200
637.98 6185 .52 DIE 200
431.38 430.7 .68 (PR 1] 200
4T2.50 4723 020 1A H 200
51347 35 0,03 (PR 20
AR A8 5289 002 (R} 200
57317 5738 .63 (1R} 200
58535 5852 oI5 020 200
2440 6851 <070 134} 00
THLTZ T41.1 =138 20 A
T4R.55 T4RS 035 [N E] 200
.03 2070 007 (iR 1]
ET0.2% BTl o8 (ER L] 200

Rk |« LU = Uit Under Calinrston
= MIA = Mt Avadible

~The noask gcpanded wrosrisingy of emmerpmeni L in risied ax the wandard uncerizinty of mewsrere meliipled by e covenage facior t,

which fora rormed distribetion comesuends 100 coverage probabilioy of approveesisly 555

- End of Cerificate -
tenanT lalany
FME-T08-82 ROT 17112020
DQE Services Co Lud.
DQE Seryiges 2 Sei LadpmoWeghin 35, Ladpreo-Wanghis Ril, Ladpran, Ladpean, Bangkok 10250
Phiome : +55 ()2 538 2054, Emall @ dgeservicesinfogmali con e
REPORT OF CALIBRATION
Certificate No.:  5P25-001 Page 2of 5
Environment Condition :  Ambient Temperature 25+5 C
Relative humidity 35 + 20 %RH
Calibration methed : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :
Material Serial Nao. Certificate No. Due date
Absobance Standard sct 2570l 115663 25 Owrober 2025
Ahsobance Standard st 25757 113638 25 October 2025
Wavelenpth Standard set 23806 115657 25 Dwtober 2025
Wavelength Standard set 15758 115665 25 Dwtober 2025
Traceahdlity : This certification is traceable fo the Infemational System of Unit mointained ot Nationnl -
Institute of Standards and Technobomy (NIST) through Stama Seientific Limited
Spectral Band Width of ULC ¢ L5 mm
Sean Speed of UUC = 200 nmyvmin
Sean Interval of ULC & ol nm
Resolution of UUC : Photometric  0.001 Abs,
Wavelength 01 am,

wenenslumuny

Pl Nd-02 AL 1112021

D Sarvices Co. Lid.
DOE ¢, ices S0 Ladro-Wangsin 55, Lodprao-Wanghrin R, Ladprac, Ladprao, Banghok 10250

Phone : +66 {002 538 2054, Email : dgeservicesinfo@gmail com T

CERTIFICATE OF CALIBRATION
Certiflcate No. = SP23-001 Page 1 of 5
Customer :  United Analyst and Engineering Consultant Co. Ltd, (Hend Office)

Address : 3 Soi Udomsuk 41, Sukhumvit Rood, Bangchok, Phrakhanong, Bangkok 10260

Location of calibrathon :  Laboratory 213
Equipment :  UV-Vis Spectrophotometer
Manufactarer:  Hitachi

Maodel :  U-2900

Sertal No.:  Z1E22-D0%

1D No.: UAEWAT.051/2564

Received Date: 3 January 2025
Colibration Date : 3 January 2025

Issue Date : 8 January 2025

Condition Instrument : Giond

Calibrated by : L & Approved by : oozl

{ Ms. Chosthicha Sangngers }

§ Mr.Tanawwt Rittidach )
Technical Manager Duality Manager

The calfsration resahi in appiies] oy io e shows calibraied fiom and wi Fowrd sccursn s shown on detend place of calheaiion maly,

The: covasarensent copabilicy of the liboraiery ard it imesabibny 0 rocogsized momosal sarsdasds end 10 e it of ceasretrn ealisod o e coropeeading
[
notiornd steradords lnbomasory. This comificals muy no be reproduced elher tha in LB eacept with dee price wril

FRel=2008-02 ROY 11052021

DE Sereices Co LI,
mE Sen"‘l ces 32 B Ladpracr Wisghin 55, Ladprasco-Wenghin Rd. Ladprae, Ladprac, Banghok 10230
Phae: © +66 (012 538 2054, Email : dgesorvicesimfnitgeail.com T
REPORT OF CALIBRATION
Certificate No. : SP25-001 Page 3of 5
Calibration Results : Without adjusiment
Fhotometric Accuracy :
Wavelemgth CRNs Valwes | UUC Reading Correction Umncertainty Coverage Factor
{nm.) {Abs) {Abs) (Abs) (Abs) k
L0000 0000 Q00 0.0028 2,00
o (.5780 0,578 (00N 0.0031 200
104384 1.045 00034 00029 200
2.1876 2192 =0.0044 0075 .00
00000 (Looo [T LT (L0028 2.00
e 0.5595 0560 =0.0003 00034 200
1.0239 L0231 00009 0.0035 .00
21230 2125 0,020 O.0079 2.00
0.0000 {.000 (L0000 0.0028 2.00
ik 0,5230 0521 0.0020 O30 200
09633 0961 00023 00029 200
1.9753 1977 00017 00070 2,00
0.0000 LT 0.0000 L0028 2.00
e 0.5181 0518 LT 00031 200
L.oooz 0008 00022 00033 2.00
1.9973 1.543 0,0042 00084 2,00
0.0000 LT 00000 00028 200
0.5517 0552 L0003 0,000 2,00
a 1.0803 1479 nnoi: 0.0030 2.00
2.0373 2.032 00053 0.007% 2.00
Q.00 0000 L0000 00028 2.00
i 0.2591 0559 0.0001 oo 2060
10518 L0500 00oiE 00030 2,00
19274 1.923 L0044 D007 [

NS LI IUAN

FM-TOE-0C ROI 171 1202



DOE Services CoLul.
DQE 32 Sl Lasdproo-Wissghin 55, Ladprse-Wanghin R, Ladgeso, i, ok 10230
Services - e B
Phone ; -+ ()2 538 2034, Email : dgeservicesinfoigmail com e
REPORT OF CALIBRATION
Certificate No, : 5P25-001 Poge dof 5
Photomedric Aceuracy ¢
Wavelemgih CRMs Values UUC Reading Correction Uncertainty Coverage Badlor
[mma,) {Ahs) [ Ahs) [ Adas) (A &
o 0.0000 LLECE ] 0,000 0.0050 2,00
0.7469 0744 0.002% 0.0057 200
s 0.0000 0000 0.00040 0.0050 200
08674 (LE63 D.0044 L0059 200
i 0.0000 LUEEE Y] [V 00050 200
02919 0.290 0.o01% 0.0051 2.00
il 0.0000 L] D000 Q0050 2.00
06430 (640 0.0030 1.0055 200
'
nenslumuRy
FRWRLE ROL 110200

DOE Services Co Ll
“Q;E S 32 %o Ladprac-Wanghin 5, Ladpran-Wanghin Rd, Ladpro, Ladpran, Rangkek 10230
ervices
Phome - +65 (002 538 2054, Email ; dgeservicesinfof@ grail com SESTHLT KN
REPORT OF CALIBRATION
Certificate No. : 5P25-001 Pape 5 of 5
Wavelength Accuracy
CHMs Values DU Reading Correctbon Uneertaimiy Covernge factor

{mm.} {mm.) namp {mm.) &
4172 411 0462 LR} ] 200
ITAs 210 043 (18] 200
ZBT.B1 2873 0.Al (3} 200
334086 ERER 0.26 k18 2.0
360,93 3606 033 (LA L] 200
418.59 4182 0.3% LA} 2.0
445.94 4455 044 ig 200
451.66 4534 026 ig 2.00)
460.02 459.8 022 g 2.00)
536.59 536.6 =01 18 200
637.98 637.7 0.28 AL 200
43138 431.1 028 18 200
472.50 472.3 0.20 [EAE AL
51347 5134 0.07 o8 pAU]
SIR.ER 5I8.9 “0.02 g UL
57317 5733 013 oig 20y
58535 5851 0.25 020 200
GE4.4D 6545 010 o1g 2400
T4, 72 T41.0 028 020 200
T48.55 T4RE 025 018 200
A07.03 i 027 alg 00
AT0.28 706 -0.32 18 200

Remark : - UUC = Ush Under Calierarics
- B, = Mo Avalabile

- Thhe rosai expandad wroarksmiy of measmament L is wisind = th sandend uncorainty of

t realiplicd by tbe coverige factis & ,

whick for 2 normal diril T ity of ey $5%

e enanslumaunu
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