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- FORTH CALIBRATION & SERVICE CO., LTD.
zglFo RT H 305/47 Soi Ramintra 123, Ramintra Rd., Minburi, Minburi, Bangkok 10510

CALIBRATION & SERVICE CO.. LTD| T¢], 0-2948-6668, 0-2517-6650-1 Fax. 0-2517-6674
www forthcal.com  E-mail: forthcalibration@gmail.com

//I/lllm\\\\\\\ CAUBFXEO»N;?)T:”OM
CERTIFICATE OF CALIBRATION
Certificate No.: 66S1031-25 Job No. : 6651031 Page : 1 of 2
Customer © C.E.M. Technology (Thailand) Co.,Ltd.
Address © 31/8 Moo 13, Raikhing, Samphran,
Nakhornpathom 73210
Location : Laboratory
Equipment : Sound Level Meter Ambient temperature : (20£2)°C
Manufacturer : ACO Relative humidity (50+15) %
Model 1 6236 Atmospheric pressure
Serial No. 1222128 Date of received : 26-0ct-2023
Identity No. © NS-03-013 Date of calibration : 30-Oct-2023
Range © See to Data Date of issued : 01-Nov-2023

Calibration Method : This instrument was calibrated by comparison measurement with sound level

calibrator, according to in house calibration method.

Reference Standard Instruments :

Equipment Model Serial No. Certification No. Due Date
Sound Level Calibrator 8930B 2000210 EEL.BP.40/0666 21-Jun-2025
Traceability :  This certification is traceable to the International System of Unit maintained at : -

- National Institute of Metrology Thailand, (NIMT).

Calibrated By : Mr. Boonyarit Auejirakarn Approved By : // ‘
C/[/‘]/MS. Bhacharin Phanangkaew (MD)

Reviewed By : [ ]Mr. Sompong Srisert [ }/Nfr. Boonyarit Auejirakarn

[.ﬁs. Natthaprakarn Thammaphan

The reported expanded uncertainty is based uncertainty multipied by a coverage factor k = 2, providing a level of confidence appoximately 95%

This result relates only to the item calibrated. The certificate shall not be reproduced except in full, without the written approval of the calibration director.
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z CALIBRATION & SERVICE €0, LTD.| Certificate No. : 66S1031-25 Job No. : 6651031 Page : 2 of 2
www forthcal.com
Result of Calibration : Without Adjustment
Function : Sound Level Measurement
Calibration Range : @ 1 kHz
Resolution : 0.1dB/1dB
Standard Setting UUC Reading Error Value Uncertainty
Response
(dB) (dB) (dB) (+/-dB)
A 94 94.0 0.0 0.20
104 104.0 0.0 0.20
114 114.0 0.0 0.20
C 94 94.0 0.0 0.20
104 104.0 0.0 0.20
114 114.0 0.0 0.20
Z 94 93.9 -0.1 0.20
104 103.9 -0.1 0.20
114 113.9 -0.1 0.20

UUC* = Unit Under Calibration

- The End -

pv 06/Jun-2019

FM-FCS-040
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CALIBRATION & SERVICE CO,, LTD.

FORTH CALIBRATION & SERVICE CO., LTD.

305/47 Soi Ramintra 123, Ramintra Rd., Minburi, Minburi, Bangkok 10510
Tel. 0-2948-6668, 0-2517-6650-1 Fax. 0-2517-6674

www .forthcal.com  E-mail: forthcalibration@ gmail.com
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CALIBRATION LABORATORY
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Certificate No.: 66S1031-24

Customer

Address

Location

Equipment
Manufacturer
Model

Serial No.
Identity No.

Range

Calibrated By :

Reviewed By :

CERTIFICATE OF CALIBRATION

Job No. : 6651031

C.E.M. Technology (Thailand) Co.,Ltd.
31/8 Moo 13, Raikhing, Samphran,

Nakhornpathom 73210

Laboratory

Sound Level Meter Ambient temperature
: ACO Relative humidity

6236 Atmospheric pressure

222129 Date of received

NS-03-014 Date of calibration

See to Data Date of issued

calibrator, according to in house calibration method.

Reference Standard Instruments :

- National Institute of Metrology Thailand, (NIMT).

Page : 1 of 2

:(20+2)°C

(50+15)%
: 26-0ct-2023
: 30-Oct-2023

: 01-Nov-2023

Calibration Method : This instrument was calibrated by comparison measurement with sound level

Equipment Model Serial No. Certification No. Due Date
Sound Level Calibrator 8930B 2000210 EEL.BP.40/0666 21-Jun-2025
Traceability :  This certification is traceable to the International System of Unit maintained at : -

Mr. Boonyarit Auejirakarn Approved By : ///

Ms. Bhacharin Phanangkaew (MD)

[ ]Mr. Sompong Srisert [_AMr. Boonyarit Auejirakarn

I/]/Ms. Natthaprakarn Thammaphan

The reported expanded uncertainty is based uncertainty multipied by a coverage factor k = 2, providing a level of confidence appoximately 95%

This result relates only to the item calibrated. The certificate shall not be reproduced except in full, without the written approval of the calibration director.
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CALIBRATION & SERVICE €0, LTD.] Certificate No. : 66S1031-24 Job No. : 6651031 Page : 2 of 2
www . forthcal.com
Result of Calibration : Without Adjustment
Function : Sound Level Measurement
Calibration Range : @ 1 kHz
Resolution : 0.1dB/1dB
Standard Setting UUC Reading Error Value Uncertainty
Response
(dB) (dB) (dB) (+/-dB)
A 94 94.1 0.1 0.20
104 104.2 0.2 0.20
114 114.2 0.2 0.20
C 94 94.1 0.1 0.20
104 104.1 0.1 0.20
114 114.1 0.1 0.20
Z 94 94.1 0.1 0.20
104 104.1 0.1 0.20
114 114.1 0.1 0.20

UUC* = Unit Under Calibration

- The End -

pv 06/Jun-2019

FM-FCS-040
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ELECTRICAL AND ELECTRONICS INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE s,

X = 2
FOUNDATION FOR INDUSTRIAL DEVELOPMENT  jlaci |
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, /f/f;\\\\\\

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280

NSC-TISITIS 17025
CALIBRATION 0119
Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.:
Operation No.:

Equipment:

Manufacturer:

Model/Type:

Serial No.:

ID No.:

Customer:

Address:

Received Date:

Calibrated Date:

Issued Date:

Calibrated by:

CP20240126EA
CP2024030095

Certificate of Calibration

Sound Level Meter

ACO

6236 (Meter), 7052NR (Microphone), - (Preamplifier)
222186 (Meter), 84150 (Microphone), - (Preamplifier)
NS-03-016

C.E.M. Technology (Thailand) Co.,Ltd.

31/8 Moo 13 T.Rai Khung, A.Sam Phran,
Nakorn Phatom 73210

7 March 2024
13 - 18 March 2024
19 March 2024

Ms. Juntaporn Kunhakom

e

( Mr. Sittichai Swaksuriyawong )

Approved by:

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 Development.

Page 1 of 7
F-CAL-004 Ed.1
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240126EA
Calibration Report

Equipment: Sound Level Meter

Manufacturer: ACO

Model/Type: 6236 (Meter), 7052NR (Microphone), - (Preamplifier)

Serial No.: 222186 (Meter), 84150 (Microphone), - (Preampilifier)

ID No.: NS-03-016

Ambient Temperature: (23+2)°C

Relative Humidity: (50+15)%

Pressure: (101.3 + 1.5) kPa

Method of Calibration :-

IEC61672-3:2013.

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 CK20230040EA 26 June 2024
3)|Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
4)[6.5 Digit precision multimeter 8846A 9609027 CB20230108EB 8 June 2024
5)|Pressure humidity and CL1-P230024 20 March 2024
Temperature Transmitter PTUS01 F0640002 CD20230196EA 23 July 2024
6)|Pressure humidity and CL1-P230032 4 April 2024
Temperature Transmitter PTUS01 F0640003 CD20230197EA 23 July 2024
. CB20240035EA 13 February 2025

7)|Performance Audio Analyzer U89038B 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
(dB)

Deviation
(dB)

(dB)

Acceptance limits

Acoustic Signal (dB)

Page 2 of 7

F-CAL-005 Ed.1




ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
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ELECTRICAL AND ELECTRONICS INSTITUTE

Certificate No.: CP20240126EA
Calibration Report
Function : 2. Self-generated Noise

2.1 Microphone Installed

Measured value
(dB)

219

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 18.6
C-weighting 41.7
Z-weighting 43.2

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)

Meter free-field acoustic response at a level of 84 dB.

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz2) (dB) (dB) (dB) (dB)
125 0.3 -0.6 0.2 +1.5
1000 0.3 0.3 0.3 +1.0
8000 -0.2 0.4 0.5 +5.0

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

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
63 0.1 -0.3 0.0 +2.0
125 0.2 -0.2 0.1 +1.5
250 0.2 -0.1 0.1 +1.5
500 0.2 0.0 0.1 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.1 -0.1 0.0 +2.0
4000 -0.1 -0.3 0.0 +3.0
8000 -0.4 -0.4 -0.2 +5.0
Page 3 of 7 F-CAL-005 Ed.1
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240126EA

Calibration Report

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

5.2 Time weighting at 1 kHz

Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)

Fast 94.0 0.0 +0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.3

Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)

94.0 94.0 0.0 +1.1

99.0 99.0 0.0 +1.1

104.0 104.0 0.0 +1.1

109.0 109.0 0.0 +1.1

114.0 114.0 0.0 +1.1

119.0 119.0 0.0 +1.1

120.0 120.0 0.0 +1.1

121.0 121.0 0.0 +1.1

Page 4 of 7

F-CAL-005 Ed.1




) ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
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ELECTRICAL AND ELECTRONICS INSTITUTE

Certificate No.: CP20240126EA
Calibration Report
7.2 Level Linearity on the reference level range, Lower

Anticipated Measured value Deviated value Acceptance limits

Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 +1.1
34.0 34.5 0.5 +1.1
33.0 33.7 0.7 +1.1
32.0 329 0.9 +1.1
31.0 32.1 1.1 +1.1
30.0 31.1 1.1 +1.1

Function : 8. Level Linearity including level range control
8.1. Level Linearity Including the Level Range (Reference Signal)

Range Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)

20-100 94.0 94.0 0.0 +1.1

20-110 94.0 94.0 0.0 +1.1

30-120 94.0 94.0 0.0 +1.1

40-130 94.0 94.0 0.0 +1.1

8.2. Level Linearity Including the Level range (5dB Above Under-range)

Range Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)

20-80 25.0 25.5 0.5 +1.1

20-90 25.0 25.7 0.7 +1.1

20-100 25.0 25.8 0.8 +1.1

20-110 25.0 26.0 1.0 +1.1

30-120 35.0 35.0 0.0 +1.1

40-130 45.0 44.9 -0.1 +1.1

Page 5 of 7 F-CAL-005 Ed.1
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ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240126EA

Function : 9. Tone burst response

Calibration Report

Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 116.0 0.0 +1.0
Fast 2 98.9 -0.1 +1.0;-2.5
0.25 89.8 -0.2 +1.5;-5.0
Slow 200 109.4 -0.2 +1.0
2 89.8 -0.2 +1.0;-5.0
200 109.9 -0.1 +1.0
LAE 2 90.0 0.0 +1.0;-25
0.25 80.9 -0.1 +1.5;-5.0
Function : 10. Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 1254 1253 0.1 £3.0
cycle
Positive
124.4 124.2 -0.2 +2.0
half cycle
Negative 124.4 124.2 0.2 £20
half cycle
Function : 11. Overload indication

Measured value (dB)

Positive
one-half cycle

Negative
one-half cycle

Deviated value

(dB)

Acceptance limits

(dB)

Function : 12. High-Level Stability

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

Time Period to
Apply Signal

Reference SPL

Record SPL at
Conclusion of Time

Deviated value

Acceptance limits

(min) (dB) Period (dB) (dB) (dB)
5 129.0 129.0 0.0 +0.3
Page 6 of 7 F-CAL-005 Ed.1
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FOUNDATION FOR INDUSTRIAL DEVELOPMENT

iImUL“WW'IIIa iannsaiind
ELECTRICAL AND ELECTRONICS INSTITUTE

Certificate No.: CP20240126EA
Calibration Report
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 0.30 0.60 (10Hz to 4kHz)
- 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) Level Linearity including level range control 0.30 0.30
9) Tone burst response 0.20 0.30
10) Peak C sound level 0.20 0.35
11) Overload indication 0.20 0.25
12) High-Level Stability 0.10 0.10

Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
a sound calibrator.
2. Overload indication can not measured because sound level meter can not set to Reference value of the
standard calibration.
3. The acceptance limit is for the deviated value.
4. Acceptance limits was IEC61672-3:2013 Class 2.
5. The coverage factor k = 2.00

- - End of Report - -

Page T of 7 F-CAL-005 Ed.1
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ELECTRICAL AND ELECTRONICS INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE s,

X = 2
FOUNDATION FOR INDUSTRIAL DEVELOPMENT  jlaci |
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, /f/f;\\\\\\

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280

NSC-TISITIS 17025
CALIBRATION 0119
Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.:
Operation No.:

Equipment:

Manufacturer:

Model/Type:

Serial No.:

ID No.:

Customer:

Address:

Received Date:

Calibrated Date:

Issued Date:

Calibrated by:

CP20240127EA
CP2024030096

Certificate of Calibration

Sound Level Meter

ACO

6236 (Meter), 7052NR (Microphone), - (Preamplifier)
222187 (Meter), 84151 (Microphone), - (Preamplifier)
NS-03-017

C.E.M. Technology (Thailand) Co.,Ltd.

31/8 Moo 13 T.Rai Khung, A.Sam Phran,
Nakorn Phatom 73210

7 March 2024
13 - 18 March 2024
19 March 2024

Ms. Juntaporn Kunhakom

e

( Mr. Sittichai Swaksuriyawong )

Approved by:

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 Development.

Page 1 of 7
F-CAL-004 Ed.1
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240127EA
Calibration Report

Equipment: Sound Level Meter

Manufacturer: ACO

Model/Type: 6236 (Meter), 7052NR (Microphone), - (Preamplifier)

Serial No.: 222187 (Meter), 84151 (Microphone), - (Preamplifier)

ID No.: NS-03-017

Ambient Temperature: (23+2)°C

Relative Humidity: (50+15)%

Pressure: (101.3 + 1.5) kPa

Method of Calibration :-

IEC61672-3:2013.

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 CK20230040EA 26 June 2024
3)|Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
4)[6.5 Digit precision multimeter 8846A 9609027 CB20230108EB 8 June 2024
5)|Pressure humidity and CL1-P230024 20 March 2024
Temperature Transmitter PTUS01 F0640002 CD20230196EA 23 July 2024
6)|Pressure humidity and CL1-P230032 4 April 2024
Temperature Transmitter PTUS01 F0640003 CD20230197EA 23 July 2024
. CB20240035EA 13 February 2025

7)|Performance Audio Analyzer U89038B 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
(dB)

Deviation
(dB)

(dB)

Acceptance limits

Acoustic Signal (dB)

Page 2 of 7

F-CAL-005 Ed.1




ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
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ELECTRICAL AND ELECTRONICS INSTITUTE

Certificate No.: CP20240127EA
Calibration Report
Function : 2. Self-generated Noise
2.1 Microphone Installed
Measured value
(dB)

21.6

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 17.0
C-weighting 24.7
Z-weighting 31.7

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)

Meter free-field acoustic response at a level of 84 dB.

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz2) (dB) (dB) (dB) (dB)
125 0.1 -0.2 0.0 +1.5
1000 -0.2 -0.2 -0.2 +1.0
8000 -0.2 -0.1 0.1 +5.0

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

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
63 -0.1 -0.2 0.0 +2.0
125 0.1 -0.2 0.0 +1.5
250 0.0 -0.1 0.0 +1.5
500 0.1 0.0 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 -0.1 0.0 0.0 +2.0
4000 -0.4 -0.3 -0.1 +3.0
8000 -0.5 -0.4 -0.1 +5.0
Page 3 of 7 F-CAL-005 Ed.1
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240127EA

Calibration Report

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

5.2 Time weighting at 1 kHz

Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)

Fast 94.0 0.0 +0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.3

Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)

94.0 94.0 0.0 +1.1

99.0 99.0 0.0 +1.1

104.0 104.0 0.0 +1.1

109.0 109.0 0.0 +1.1

114.0 114.0 0.0 +1.1

119.0 119.0 0.0 +1.1

120.0 120.0 0.0 +1.1

121.0 121.0 0.0 +1.1

Page 4 of 7

F-CAL-005 Ed.1
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ELECTRICAL AND ELECTRONICS INSTITUTE

Certificate No.: CP20240127EA
Calibration Report
7.2 Level Linearity on the reference level range, Lower

Anticipated Measured value Deviated value Acceptance limits

Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
69.0 68.9 -0.1 +1.1
64.0 63.8 -0.2 +1.1
59.0 58.8 -0.2 +1.1
54.0 53.8 -0.2 +1.1
49.0 48.8 -0.2 +1.1
44.0 43.8 -0.2 +1.1
39.0 38.8 -0.2 +1.1
34.0 33.9 -0.1 +1.1
33.0 33.0 0.0 +1.1
32.0 32.0 0.0 +1.1
31.0 31.1 0.1 +1.1
30.0 30.2 0.2 +1.1

Function : 8. Level Linearity including level range control
8.1. Level Linearity Including the Level Range (Reference Signal)

Range Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)

20-100 94.0 94.0 0.0 +1.1

20-110 94.0 94.0 0.0 +1.1

30-120 94.0 94.0 0.0 +1.1

40-130 94.0 94.0 0.0 +1.1

8.2. Level Linearity Including the Level range (5dB Above Under-range)

Range Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)

20-80 25.0 25.4 0.4 +1.1

20-90 25.0 25.4 0.4 +1.1

20-100 25.0 25.5 0.5 +1.1

20-110 25.0 25.3 0.3 +1.1

30-120 35.0 35.0 0.0 +1.1

40-130 45.0 45.0 0.0 +1.1

Page 5 of 7 F-CAL-005 Ed.1
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ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240127EA

Function : 9. Tone burst response

Calibration Report

Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 116.0 0.0 +1.0
Fast 2 98.9 -0.1 +1.0;-2.5
0.25 89.8 -0.2 +1.5;-5.0
Slow 200 109.4 -0.2 +1.0
2 89.8 -0.2 +1.0;-5.0
200 109.9 -0.1 +1.0
LAE 2 90.0 0.0 +1.0;-25
0.25 80.8 -0.2 +1.5;-5.0
Function : 10. Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 1254 1253 0.1 £3.0
cycle
Positive
124.4 124.2 -0.2 +2.0
half cycle
Negative 124.4 124.2 0.2 £20
half cycle
Function : 11. Overload indication

Measured value (dB)

Positive
one-half cycle

Negative
one-half cycle

Deviated value

(dB)

Acceptance limits

(dB)

Function : 12. High-Level Stability

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

Time Period to
Apply Signal

Reference SPL

Record SPL at
Conclusion of Time

Deviated value

Acceptance limits

(min) (dB) Period (dB) (dB) (dB)
5 129.0 129.0 0.0 +0.3
Page 6 of 7 F-CAL-005 Ed.1




) ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

iImUL“WW'IIIa iannsaiind
ELECTRICAL AND ELECTRONICS INSTITUTE

Certificate No.: CP20240127EA
Calibration Report
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 0.30 0.60 (10Hz to 4kHz)
- 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) Level Linearity including level range control 0.30 0.30
9) Tone burst response 0.20 0.30
10) Peak C sound level 0.20 0.35
11) Overload indication 0.20 0.25
12) High-Level Stability 0.10 0.10

Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
a sound calibrator.
2. Overload indication can not measured because sound level meter can not set to Reference value of the
standard calibration.
3. The acceptance limit is for the deviated value.
4. Acceptance limits was IEC61672-3:2013 Class 2.
5. The coverage factor k = 2.00

- - End of Report - -

Page T of 7 F-CAL-005 Ed.1




LNAISNISEDUMEULAS 9L BNSIVINTEAULFEIIUUTTEINA



(+.Ruamkit Panich Co.,Ltd.

219/44 Moo 12 Petchkasem Rd., Omnoi,Krathumban Samutsakorn 74130

CERTIFICATE No : GR 1 E 30061 PAGE : 1 OF 2

Certificate of Calibration

EQUIPMENT : SOUND LEVEL METER

MANUFACTURER : ACO

MODEL : TYPE 6226

SERIAL No. : 122024

ID No. : CEM-SI-04

SUBMITTED BY : C.E.M TECHNOLOGY (THAILAND) CO. LTD.

219/43 MOO 12, PETCHKASEM RD., OMNO],
KRATHUMBAN SAMUTSAKORN 74130

el

CALIBRATED BY : c DWLVZ/ 74»
CALIBRATION DATE : 26-April-24
APPROVED BY : % /%)

IT P. -
ISSUED DATE : 26-April-24

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

G.RUAMKIT PANICH CO.,LTD.



(v.Ruamkit Panich Co.,Ltd.

219/44 Moo 12 Petchkasem Rd., Omnoi,.Krathumban Samutsakorn 74130

CERTIFICATE No: GR 1 E 30061 PAGE : 2 OF 2
Calibration Report

EQUIPMENT :  SOUND LEVEL METER

MANUFACTURER : ACO

MODEL : TYPE 6226 SERIAL NUMBER . 122024

ID No. :  CEM-SI-04

RECEIVED DATE : 23-April-24 CALIBRATION DATE 25-April-24

AMBIENT TEMPERATURE . 2°% +3°C RELATIVE HUMIDITY . 50%RH + 20%RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO IEC 61672-2:2003-04 AGAINST MULTIFUNCTION SOUND CALIBRATOR.
THIS INSTRUMENT WAS PERFORMED SELF-CALIBRATION BY CALIBRATOR FROM CUSTOMER AT 114 Hz BEFORE CALIBRATION.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No. CERTIFICALTE No. DUE DATE
1) MULTIFUNCTION 1986 01827 EEL.BP.67/0974 10-Jan-25

SOUND CALIBRATOR.
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO :-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH THAILAND INSTITUTE OF SCIENTIFIC AND
TECHNOLOGICAL RESEARCH (TISTR).

RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
1. A-WEIGHTING ACOUSTIC FREQUENCY RESPONSE
FREQUENCY STANDARD EXPECTED UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
(Hz) READING (dB) MEASUREMENT (+dB)
125.00 -16.10 -15.80 -0.30 0.50
250.00 -8.60 -8.10 -0.50 0.50
500.00 -3.20 -3.0 -0.20 0.50
1000.00 0.00 0.00 0.0 0.50
2000.00 1.20 0.90 0.3 0.50
2. C-WEIGHTING ACOUSTIC FREQUENCY RESPONSE
FREQUENCY STANDARD EXPECTED UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
(Hz) READING (dB) MEASUREMENT (+dB)
125.00 -0.20 0.1 0.3 0.50
250.00 0.00 05 -05 0.50
500.00 0.00 0.3 03 0.50
1000.00 0.00 0.0 0.0 0.50
2000.00 -0.20 0.4 0.2 0.50
3. SOUND LEVEL LINEARITY TEST AT 1000 Hz
STANDARD APPLIED (dB) UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
MEASUREMENT (+dB)
74 74.0 0.0 0.50
84 84.0 0.0 0.50
%4 94.0 0.0 0.50
104 104.1 0.1 0.50
114 114.2 0.2 0.50

UUC* : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY
A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%

END OF CALIBRATION REPORT



(+.Ruamkit Panich Co.,Ltd.

219/44 Moo 12 Petchkasem Rd., Omnoi,Krathumban Samutsakorn 74130

CERTIFICATE No : GR 17 E 30067 PAGE : 1 OF 2

Certificate of Calibration

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No.

ID No.

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

SOUND LEVEL METER
ACO

TYPE 6226

160007

CEM-SI-07

C.EM TECHNOLOGY (THAILAND) CO.,LTD.
219/43 MOO 12, PETCHKASEM RD., OMNO],
KRATHUMBAN SAMUTSAKORN 74130

T e A

SURAWIT K. '

25-April-24

% )

25-April-24

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

G.RUAMKIT PANICH CO.,LTD.



(v.Ruamkit Panich Co.,Ltd.

219/44 Moo 12 Petchkasem Rd., Omnoi,.Krathumban Samutsakorn 74130

CERTIFICATE No : GR 17 E 30067 PAGE : 2 OF 2
Calibration Report

EQUIPMENT :  SOUND LEVEL METER

MANUFACTURER : ACO

MODEL :  TYPE 6226 SERIAL NUMBER : 150007

ID No. :  CEM-SI-07

RECEIVED DATE o 23-April-24 CALIBRATION DATE 25-April-24

AMBIENT TEMPERATURE . 22°C+3%C RELATIVE HUMIDITY :  BO%RH + 20%RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO IEC 61672-2:2003-04 AGAINST MULTIFUNCTION SOUND CALIBRATOR.
THIS INSTRUMENT WAS PERFORMED SELF-CALIBRATION BY CALIBRATOR FROM CUSTOMER AT 114 Hz BEFORE CALIBRATION.
2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No. CERTIFICALTE No. DUE DATE
1) MULTIFUNCTION 1986 01827 EEL.BP.67/0974 10-Jan-25

SOUND CALIBRATOR.
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO :-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH THAILAND INSTITUTE OF SCIENTIFIC AND
TECHNOLOGICAL RESEARCH (TISTR).

RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
1. A-WEIGHTING ACOUSTIC FREQUENCY RESPONSE
FREQUENCY STANDARD EXPECTED UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
(Hz) READING (dB) MEASUREMENT (+dB)
125.00 -16.10 -15.80 -0.30 0.50
250.00 -8.60 -8.10 -0.50 0.50
500.00 -3.20 -3.0 -0.20 0.50
1000.00 0.00 0.00 0.0 0.50
2000.00 1.20 0.90 0.3 0.50
2. C-WEIGHTING ACOUSTIC FREQUENCY RESPONSE
FREQUENCY STANDARD EXPECTED UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
(Hz) READING (dB) MEASUREMENT (+dB)
125.00 -0.20 0.1 0.3 0.50
250.00 0.00 05 -05 0.50
500.00 0.00 0.3 03 0.50
1000.00 0.00 0.0 0.0 0.50
2000.00 -0.20 0.4 0.2 0.50
3. SOUND LEVEL LINEARITY TEST AT 1000 Hz
STANDARD APPLIED (dB) UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
MEASUREMENT (+dB)
74 74.0 0.0 0.50
84 84.0 0.0 0.50
%4 94.0 0.0 0.50
104 104.1 0.1 0.50
114 114.2 0.2 0.50

UUC* : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY
A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%

END OF CALIBRATION REPORT



(+.Ruamkit Panich Co.,Ltd.

219/44 Moo 12 Petchkasem Rd., Omnoi,Krathumban Samutsakorn 74130

CERTIFICATE No : GR 17 E 30063 PAGE : 1 OF 2

Certificate of Calibration

EQUIPMENT : SOUND LEVEL METER

MANUFACTURER : ACO

MODEL : TYPE 6226

SERIAL No. : 060210

ID No. : CEM-SI-03

SUBMITTED BY : C.E.M TECHNOLOGY (THAILAND) CO. LTD.

219/43 MOO 12, PETCHKASEM RD., OMNO],
KRATHUMBAN SAMUTSAKORN 74130

el

CALIBRATED BY : c DWLVZ/ 7%»
CALIBRATION DATE : 26-April-24
APPROVED BY : % %)

IT P. -
ISSUED DATE : 26-April-24

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

G.RUAMKIT PANICH CO.,LTD.



(v.Ruamkit Panich Co.,Ltd.

219/44 Moo 12 Petchkasem Rd., Omnoi,.Krathumban Samutsakorn 74130

CERTIFICATE No: GR 17 E 30063 PAGE : 2 OF 2
Calibration Report

EQUIPMENT . SOUND LEVEL METER

MANUFACTURER : ACO

MODEL . TYPE 6226 SERIAL NUMBER . 060210

ID No. : CEM-SI-03

RECEIVED DATE : 23-April-24 CALIBRATION DATE 25-April-24

AMBIENT TEMPERATURE . 22°C+3°C RELATIVE HUMIDITY . 50%RH + 20%RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO IEC 61672-2:2003-04 AGAINST MULTIFUNCTION SOUND CALIBRATOR.
THIS INSTRUMENT WAS PERFORMED SELF-CALIBRATION BY CALIBRATOR FROM CUSTOMER AT 114 Hz BEFORE CALIBRATION.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No. CERTIFICALTE No. DUE DATE
1) MULTIFUNCTION 1986 01827 EEL.BP.67/0974 10-Jan-25

SOUND CALIBRATOR.
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO :-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH THAILAND INSTITUTE OF SCIENTIFIC AND
TECHNOLOGICAL RESEARCH (TISTR).

RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
1. A-WEIGHTING ACOUSTIC FREQUENCY RESPONSE
FREQUENCY STANDARD EXPECTED UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
(Hz) READING (dB) MEASUREMENT (+dB)
125.00 -16.10 -15.80 -0.30 0.50
250.00 -8.60 -8.10 -0.50 0.50
500.00 -3.20 -3.0 -0.20 0.50
1000.00 0.00 0.00 0.0 0.50
2000.00 1.20 0.90 0.3 0.50
2. C-WEIGHTING ACOUSTIC FREQUENCY RESPONSE
FREQUENCY STANDARD EXPECTED UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
(Hz) READING (dB) MEASUREMENT (+dB)
125.00 -0.20 0.1 0.3 0.50
250.00 0.00 05 -05 0.50
500.00 0.00 0.3 03 0.50
1000.00 0.00 0.0 0.0 0.50
2000.00 -0.20 0.4 0.2 0.50
3. SOUND LEVEL LINEARITY TEST AT 1000 Hz
STANDARD APPLIED (dB) UUC READING (dB) | CORRECTION (dB) UNCERTAINTY OF
MEASUREMENT (+dB)
74 74.0 0.0 0.50
84 84.0 0.0 0.50
%4 94.0 0.0 0.50
104 104.1 0.1 0.50
114 114.2 0.2 0.50

UUC* : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY
A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%

END OF CALIBRATION REPORT



Trade & Engineering

TSP High Volume Sampler
TE-5000 TSP Sampler Verification
Site Information

Location: - Site ID: - Date: 16 oct 23
Sampler: TE-5000 TSP Serial No: 3269 Tech: Tong.P

Site Conditions

Barometric Pressure (in Hg): 27.80 Corrected Pressure (mm Hg): 706.1
Temperature (deg F): 76.1 Temperature (deg K): 297.7
Average Press. (in Hg): 27.30 Corrected Average (mm Hg): 693.4
Average Temp (Deg F): 75.0 Average Temp: (Deg K): 297.0
Calibration Orifice
Make: Tisch Qstd Slope: 1.58304
Model: TE-5028A Qstd Intercept: -0.01520
Serial#: 1179 Calibration Due Date 12 December 2023
Calibration Information
Plate or H20 Qstd I IC
Test # (in) (m3/min) (chart) (corrected) Linear Regression
1 7.50 1.678 59.7 57.58 Slope: 35.4041
2 6.30 1.539 55.4 53.43 Intercept: -2.1709
3 5.20 1.399 47.9 46.20 Corr. Coeff: 0.9834
4 4.50 1.302 43.7 42.15
5 3.10 1.112 40.1 38.68 # of Observations: >
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope
b = calibrator Qstd intercept [Enter Average I (chart): 49.4
Ta = actual temperature during calibration (deg K) Average Flow Calculation m3/min
Pa = actual pressure during calibration (mm Hg) 1.395189676
Tstd = 298 deg K Average Flow Calculation in cfm
Pstd = 760 mm Hg 49.26517152
For subsequent calculation of sampler flow: Sample Time (Hrs): 24.0
1/m((I)[Sqrt(298/Tav)(Pav/760)]-b) Total flow in 24 hours m3/min
2009.073133
Total flow in 24 hours cfm
70941.84699

NOTE: Ensure calibration orifice has been certified within 12 months of use

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 e 877.263.7610 e sales@tisch-env.com e www.tisch-env.com



Trade & Engineering

TSP High Volume Sampler
TE-5000 TSP Sampler Verification
Site Information

Location: - Site ID: - Date: 17 oct 23
Sampler: TE-5000 TSP Serial No: 3277 Tech: Tong.P

Site Conditions

Barometric Pressure (in Hg): 27.80 Corrected Pressure (mm Hg): 706.1
Temperature (deg F): 76.5 Temperature (deg K): 297.9
Average Press. (in Hg): 25.10 Corrected Average (mm Hg): 637.5
Average Temp (Deg F): 76.2 Average Temp: (Deg K): 297.7

Calibration Orifice

Make: Tisch Qstd Slope: 1.58304
Model: TE-5028A Qstd Intercept: -0.01520
Serial#: 1179 Calibration Due Date 12 December 2023

Calibration Information

Plate or H20 Qstd I IC
Test # (in) (m3/min) (chart) (corrected) Linear Regression
1 7.20 1.644 60.4 58.23 Slope: 35.9495
2 5.90 1.489 57.5 55.44 Intercept: 0.7359
3 4.60 1.316 52.1 50.23 Corr. Coeff: 0.9741
4 4.00 1.228 46.5 44.83
5 3.40 1.133 41.2 39.72 # of Observations: >
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope
b = calibrator Qstd intercept [Enter Average I (chart): 51.5
Ta = actual temperature during calibration (deg K) Average Flow Calculation m3/min
Pa = actual pressure during calibration (mm Hg) 1.293279156
Tstd = 298 deg K Average Flow Calculation in cfm
Pstd = 760 mm Hg 45.66663627
For subsequent calculation of sampler flow: Sample Time (Hrs): 24.0
1/m((I)[Sqrt(298/Tav)(Pav/760)]-b) Total flow in 24 hours m3/min
1862.321985
Total flow in 24 hours cfm
65759.95623

NOTE: Ensure calibration orifice has been certified within 12 months of use

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 e 877.263.7610 e sales@tisch-env.com e www.tisch-env.com



Trade & Engineering
PM10 High Volume Sampler Verification

Site Information

Location: -
Sampler: TE-6070 PMI10

Site ID: -
Serial No: 3183

Date: 2 October 2023
Tech: Tong P.

Site Conditions

Barometric Pressure (in Hg): 27.02 Corrected Pressure (mm Hg): 686.3
Temperature (deg F): 75.3 Temperature (deg K): 297.1
Average Press. (in Hg): 26.70 Corrected Average (mm Hg): 678.2
Average Temp. (deg F): 76.1 Average Temp. (deg K): 297.5
Calibration Orifice
Make: Tisch Environmental, Inc. Qstd Slope: 1.58304
Model: TE-5028A Qstd Intercept: -0.01520
Serial#: 1179 Calibration Due Date: |, po. 23

Calibration Data

Plateor In H20 Qa I IC

Test # (m3/min) (chart) (corrected) Linear Regression
1 9.45 1.287 60.5 39.80 Slope 36.1461
2 7.75 1.167 55.3 36.38 Intercept -6.1754
3 6.50 1.069 50.7 33.36 Corr. Coeff 0.9935
4 5.75 1.006 45.3 29.80 SFR 1.115
5 4.60 0.901 39.6 26.05 SSP 51.87

# of Observations: 5
Calculations

Qa = 1/m(Sqrt((H20)(Ta/Pa))-b)
IC = I(Sqrt(Ta/Pa))

Qa = actual flow rate

IC = corrected chart response
m = calibrator slope

b = calibrator intercept

Ta = actual temperature (deg K)
Pa = actual pressure (mm Hg)
For subsequent calculation

of sampler flow:

NOTE: Ensure calibration orifice has been certified within 12 months of u

SFR = 1.13(Ps/Pa)(Ta/Ts)
SSP = (m*SFR+b)(Sqrt(Pa/Ta))

SFR = sampler set point flow rate
SSP = sampler chart set point

m = sampler slope

b = sampler intercept

Ta = actual temperature (deg K)
Pa = actual pressure (mm Hg)
Ts = Average temperature (deg K)

Ps = Average pressure (mm Hg)

m = sampler slope

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

Average I(chart): 50.3
Average Flow over Sample (m3/min)
1.092521097
Enter Total Time (Hrs): 24.0

Total flow over sample (m3/min)
1573.23038
Total flow over sample (CFM)
55550.76473

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 o 877.263.7610 e sales@tisch-env.com e www.tisch-env.com



Trade & Engineering
PM10 High Volume Sampler Verification

Site Information

Location: -
Sampler: TE-6070 PMI10

Site ID: -
Serial No: 3211

Date: 2 October 2023
Tech: Tong P.

Site Conditions

Barometric Pressure (in Hg): 27.10 Corrected Pressure (mm Hg): 688.3
Temperature (deg F): 75.3 Temperature (deg K): 297.0
Average Press. (in Hg): 26.55 Corrected Average (mm Hg): 674.4
Average Temp. (deg F): 76.2 Average Temp. (deg K): 297.6
Calibration Orifice
Make: Tisch Environmental, Inc. Qstd Slope: 1.58304
Model: TE-5028A Qstd Intercept: -0.01520
Serial#: 1179 Calibration Due Date: |, po. 23

Calibration Data

Plateor In H20 Qa I IC

Test # (m3/min) (chart) (corrected) Linear Regression
1 9.60 1.295 60.7 39.87 Slope 34.8028
2 7.50 1.146 55.5 36.46 Intercept -4.2838
3 6.45 1.063 50.8 33.37 Corr. Coeff 0.9827
4 5.35 0.969 45.9 30.15 SFR 1.105
5 4.60 0.900 39.2 25.75 SSP 52.02

# of Observations: 5
Calculations

Qa = 1/m(Sqrt((H20)(Ta/Pa))-b)
IC = I(Sqrt(Ta/Pa))

Qa = actual flow rate

IC = corrected chart response
m = calibrator slope

b = calibrator intercept

Ta = actual temperature (deg K)
Pa = actual pressure (mm Hg)
For subsequent calculation

of sampler flow:

NOTE: Ensure calibration orifice has been certified within 12 months of u

SFR = 1.13(Ps/Pa)(Ta/Ts)
SSP = (m*SFR+b)(Sqrt(Pa/Ta))

SFR = sampler set point flow rate
SSP = sampler chart set point

m = sampler slope

b = sampler intercept

Ta = actual temperature (deg K)
Pa = actual pressure (mm Hg)
Ts = Average temperature (deg K)

Ps = Average pressure (mm Hg)

m = sampler slope

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

Average I(chart): 50.4
Average Flow over Sample (m3/min)
1.085070646
Enter Total Time (Hrs): 24.0

Total flow over sample (m3/min)
1562.501731
Total flow over sample (CFM)
55171.9361

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 o 877.263.7610 e sales@tisch-env.com e www.tisch-env.com



Calibrated Date

Analyzer Instruments

Certificate of Analyzer Performance Testing

15-Jan-24

Certificate No.

Page

0124-001

173

Analyzer Type THC Analyzer Manufacturer Thermo Environmental
Model 51 Serial No. 51HT-73244-373
Environmental
Temperature 25.1 °C
Humidity 40.4 9%RH
Calibration System
Calibrator Units
Gas Calibration Thermo Environmental Zero Air Generator API
Model 146C Model 701
Serial No. 514811458 Serial No. 179
Standard Gas
Propane Conc. 150 ppm Cylinder No. 21W281046
Expire Date 26-Sep-25
Calibration Check
Zero Span
Gas Reading Value Expected Value Drift Reading Value Expected Value Drift
(ppm) (ppm) (%) (ppm) (ppm) (%)
Before
THC | 0.041 | 0.000 ] 0.041 | 152 150 l 1.333
After
THC i 0.000 I 0.000 I 0.000 | 150 150 | 0.000
Single point calibration (THC)
200
128 152.000
E 140
E 120 150.000
o 100
:; 80
1%
90 0.041
o %90 40 60 80 100 120 140 160 180 200
Reference Value
«= o == Linear (After) Linear (Before)
Calibrated by : .
(Mr."Tong Piima)




Calibrated Date

Analyzer Instruments

Certificate

15-Jan-24

of Analyzer Performance Testing

Certificate No.

Page

0124-002

171

Analyzer Type THC Analyzer Manufacturer Baseline
Model Series 8800 Serial No. 584
Environmental
Temperature 24.6 “C
Humidity 45.1 %RH
Calibration System
Calibrator Units
Gas Calibration Thermo Environmental Zero Air Generator API
Model 146C Model 701
Serial No. 514811458 Serial No. 179
Standard Gas
Propane Conc. 150 ppm Cylinder No. 21W281046
Expire Date 26-Sep-25
Calibration Check
Zero Span
Gas Reading Value Expected Value Drift Reading Value Expected Value
(ppm) (ppm) (%) (ppm) (ppm)
Before
THC | 0.046 | 0.000 | 0.046 | 151 | 150 |
After
THC | 0.000 l 0.000 | 0.000 | 150 I 150 l
Single point calibration (THC)
200
180
160 151.000
g 140
£ 120 150.000
w 100
= 80
g 60
40
50 0.046
(0}
0.000
0 20 40 60 80 100 120 140 160 180 200

== Linear (After)

Reference Value

Linear (Before)

Calibrated by :




Calibrated Date

Certificate of Analyzer Performance Testing

22-Jul-23 Certificate No. 0723-001
Page s 1/1
Analyzer Instruments
Analyzer Type CO Analyzer Manufacturer Thermo Environmental
Model 48C Serial No. 508011061
Environmental
Temperature 24.2 &
Humidity 52.0 %RH
Calibration System
Calibrator Units
Gas Calibration Thermo Environmental Zero Air Generator API
Model 146C Model 701
Serial No. 514811458 Serial No. 179
Standard Gas
NO Conc. 2 ppm Cylinder No. CC750227
SO2 Conc. 2 ppm Expire Date 21-Nov-23
CO Conc. 50 ppm
Calibration Check
Zero Span
Gas Reading Value Expected Value Drift Reading Value Expected Value Drift
(ppm) (ppm) (%) (ppm) (ppm) (%)
Before
Cco I 0.089 0.000 | 0.09 [ 50.2 50.000 I 0.40
After
co ] 0.000 0.000 | 0.00 | 50.0 50.000 l 0.00
Single point calibration (CO)
50.000
__ 40.000
£
E 30.000
-
% 20.000
= 10.000
0.000
0.000 50.000
Reference Value
- . = 1FUFU (After) WAy (Before)

Calibrated by :

(Mr. /Tong Piima)
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Calibrated Date

Analyzer Instruments
Analyzer Type

Model
Environmental
Temperature

Humidity
Calibration System
Calibrator Units
Gas Calibration

Model

Serial No.

Standard Gas

NO Conc.

SO2 Conc.

CO Conc.

Calibration Check

Certificate of Analyzer Performance Testing

5-Mar-24

CO Analyzer

48C

%RH

Thermo Environmental

146C
514811458

ppm
ppm
ppm

Certificate No.

0324-002

Page 1/1
Manufacturer Thermo Environmental
Serial No. 65775350

Zero Air Generator API
Model 701
Serial No. 179
Cylinder No. 307199

Expire Date

10-Oct-25

Zero Span
Gas Reading Value Expected Value Drift Reading Value Expected Value Drift
(ppm) (ppm) (%) (ppm) (ppm) (%)
Before
Co | 0.036 0.000 0.04 I 49.785 50.000 ] -0.43
After
(6(0] ] 0.000 0.000 0.00 l 50.000 50.000 ] 0.00
Single point calibration (CO)
50.000 50.000
40.000
E
£ 30.000
;‘
£ 20.000
& 0.000
10.000
0.000
0.000 50.000
Reference Value
«= « == Linear (After) Linear (Before)
1V

Calibrated by :
(Mr."Tong Piima)




Calibrated Date

Analyzer Instruments
Analyzer Type

Model

Environmental
Temperature

Humidity

Calibration System
Calibrator Units

Gas Calibration

Certificate

11-Mar-23

CO Analyzer

48C

24.3
51.4

of Analyzer Performance Testing

Manufacturer

Serial No.

9%RH

Certificate No.

Page

0323-001
1/1

Thermo Environmental

65775350

T'hermo Environmental Zero Air Generator API
Model 146C Model 701
Serial No. 514811458 Serial No. 179
Standard Gas
NO Conc. 2 ppm Cylinder No. CC750227
SO2 Conc. 2 ppm Expire Date 21-Nov-23
CO Conc. 50 ppm
Calibration Check
Zero Span
Gas Reading Value Expected Value Drift Reading Value Expected Value Drift
(ppm) (ppm) (%) (ppm) (ppm) (%)
Before
co | 0.044 0.000 | 0.04 [ 49.670 | 50.000 | 0.66
After
cO | 0.000 0.000 L 0.00 I 50.000 I 50.000 ] 0.00
Single point calibration (CO)
50.000 50.000
40.000
;a_ 30.000
- )
5 20.000
:‘L—:
o
10.000
0.000
0.000 50.000
Reference Value
- . = [Fudu (After) wadu (Before)

Calibrated by :

(Mr. Tghg Piima)




Calibrated Date

Analyzer Instruments
Analyzer Type

Model

Environmental

Temperature

Humidity 2
Calibration System
Calibrator Units

Certificate of Analyzer Performance Testing

28-Mar-24

CO Analyzer Manufacturer

48C Serial No.

o
o
o]

S
=2
Ne)

9%RH

Certificate No. g 0324-005

Page : 1/1

Thermo Environmental

401304261

Gas Calibration T'hermo Environmental Zero Air Generator API
Model 146C Model 701
Serial No. 514811458 Serial No. 179
Standard Gas
NO Conc. 2 ppm Cylinder No. 307199
S0O2 Conc. 2 ppm Expire Date 10-Oct-25
CO Conc. 50 ppm
Calibration Check
Zero Span
Gas Reading Value Expected Value Drift Reading Value Expected Value Drift
(ppm) (ppm) (%) (ppm) (ppm) (%)
Before
Co I 0.023 0.000 [ 0.02 ’ 19510 | 50.000 | 0.98
After
CcO I 0.000 0.000 [ 0.00 I 50.000 | 50.000 I 0.00
Single point calibration (CO)
50.000 50.000
40.000
E 49.510
£ 30.000
El
= 20.000
2
3 0.000
10.000
0.000
0.000 50.000
Reference Value
w= o = |inear (After) Linear (Before)
4
Calibrated by :
(Mr. Pong Piima)




Calibrated Date

Analyzer Instruments

Certificate of Analyzer Performance Testing

26-Aug-23

Certificate No. 0823-001

Page 1/1

Analyzer Type NO/NO/NOx Analyzer Manufacturer Thermo Environmental
Model 42C Serial No. 66193-351
Environmental
Temperature 25.3 °C
Humidity 40.2 %RH
Calibration System
Calibrator Units
Gas Calibration Thermo Environmental Zero Air Generator API
Model 146C Model 701
Serial No. 514811458 Serial No. 179
Standard Gas
NO Conc. 2 ppm Cylinder No. CC750227
SO2 2 ppm Expire Date 21-Nov-23
CO Conc. 50 ppm
Calibration Check
Zero Span
Gas Reading Value Expected Value Drift Reading Value Expected Value Drift
(ppm) (ppm) (%) (ppm) (ppm) (%)
Before
NO 0.061 0.000 0.06 2.01 2.00 0.50
NOx 0.052 0.000 0.05 1.99 2.00 -0.50
NO 0.000 0.000 0.00 2.00 2.00 0.00
NOx 0.000 0.000 0.00 2.00 2.00 0.00
Single point calibration (NO) Single point calibration (NOx)
2.500 2.010 2.500
24000 - 2,000 ﬂx
E: 1.500 ;? 1.500 e
» 50
£ 1.000 £ 1.000
g g
= 0.5000 061 * 0.500 0.000
0.000 0.000 0.000 M 0.052
0.000 0.500 1.000 1.500 2.000 2.500 0.000 0.500 1.000 1.500 2.000 2.500
Reference Value Reference Value
Linear (Before ) == o« == Linear (After ) Linear (Before ) @ ----- Linear (After )

Calibrated by :

(Mr. Tong Piima)
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Calibrated Date

Certificate of Analyzer Performance Testing

28-Mar-23

Certificate No. 0324-007

Page 171
Analyzer Instruments
Analyzer Type NO/NO/NOx Analyzer Manufacturer Thermo Environmental
Model 42C Serial No. 72454-371
Environmental
Temperature 25.3 C
Humidity 40.2 %RH
Calibration System
Calibrator Units
Gas Calibration Thermo Environmental Zero Air Generator API
Model 146C Model 701
Serial No. 514811458 Serial No. 179
Standard Gas
NO Conc. 2 ppm Cylinder No. 307199
SO2 2 ppm Expire Date 10-Oct-25
CO Conc. 50 ppm
Calibration Check
Zero Span
Gas Reading Value Expected Value Drift Reading Value Expected Value Drift
(ppm) (ppm) (%) (ppm) (ppm) (%)
Before
NO 0.065 0.000 0.07 1.99 2.00 -0.50
NOx 0.058 0.000 0.06 2.01 2.00 0.50
After
NO 0.000 0.000 0.00 2.00 2.00 0.00
NOx 0.000 0.000 0.00 2.00 2.00 0.00
Singie point calibration (NO) Single point calibration (NOx)
2.500 2.500
1.990
2.000 BANE _2.000 2.00
£ 2.010
1.500 i_: 1.500
o
1.000 £ 1.000 /
0.500( 455 = 0.500 oo
0.000 ©0.000 0.000 M 0.058
0.000 0.500 1.000 1.500 2.000 2.500 0.000 0.500 1.000 1.500 2.000 2.500
Reference Value Reference Value
——— Linear (Before ) = .« e= Linear (After ) ———— Linear (Before ) - - Linear (After )

Calibrated by




Certificate of Analyzer Performance Testing

Calibrated Date : 5-Aug-23 Certificate No. z 0823-001
Page - 1/1

Analyzer Instruments

Analyzer Type 3 SO2 Analyzer Manufacturer :  Thermo Environmental
Model H 43C Serial No. : 43C-62201-334
Environmental

Temperature : 25.0 €

Humidity : 51:9 %RH

Calibration System
Calibrator Units

Gas Calibration % Thermo Environmental Zero Air Generator : APl

Model : 146C Model 0]

Serial No. H 514811458 Serial No. : 179
Standard Gas

NO Conc. 2 ppm Cylinder No. : CC750227
SO2 Conc. : 2 ppm Expire Date : 21-Nov-23
CO Conc. : 50 ppm

Calibration Check

Zero Span
Reading Value Expected Value Drift Reading Value Expected Value Drift
(ppm) (ppm) (%) (ppm) (ppm) (%)
Before
0.039 I 0.000 l 0.04 I 1.97 | 2.000 [ -1.50
After
0.000 I 0.000 I 0.00 l 2.00 | 2.000 ] 0.00

Single point calibration (SO2)

Reading (ppm)

0.000

0.000 0.500 1.000 1.500 2.000 2.500

Reference Value

- . = (Badu (After) ; Badu (Before)

/]m .

(Mr. Tong Piima)

Calibrated by :




Certificate of Analyzer Performance Testing
Calibrated Date 30-Sep-23 Certificate No. 0923-006
Page 171
Analyzer Instruments
Analyzer Type SO2 Analyzer Manufacturer Thermo Environmental
| Model 43C Serial No. CTL63588-340
| Environmental
| Temperature 26.7 g &
| Humidity 44.0 %RH
Calibration System
Calibrator Units
Gas Calibration Thermo Environmental Zero Air Generator API
Model 146C Model 701
Serial No. 514811458 Serial No. 179
Standard Gas
NO Conc. 2 ppm Cylinder No. CC750227
SO2 Conc. 2 ppm Expire Date 21-Nov-23
CO Conc. 50 ppm
Calibration Check
Zero Span
Gas Reading Value Expected Value Drift Reading Value Expected Value Drift
(ppm) (ppm) (%) (ppm) (ppm) (%)
Before
S02 | 0.065 | 0.000 [ 0.07 [ 2.01 | 2.000 [ 0.50
After
S02 | 0.000 | 0.000 L 0.00 | 200 | 2.000 [ 0.00
Single point calibration (SO2)
2.500
. 2.000
E: 1.500
e
T;, 1.000
- 0.500
0.000
0.000 0.500 1.000 1.500 2.000 2.500
Reference Value
«= « == [inear (After) — Linear (Before)
Calibrated by :
(Mr. Tong Piima)




Calibrated Date

Analyzer Instruments

Certificate of Analyzer Performance Testing

26-Aug-23

Certificate No. 0823-003

Page K 171

Analyzer Type SO2 Analyzer Manufacturer Thermo Environmental
Model 43C Serial No. 43C-70852-367
Environmental
Temperature 24.9 &
Humidity 46.9 %RH
Calibration System
Calibrator Units
Gas Calibration Thermo Environmental Zero Air Generator : API
Model 146C Model 701
Serial No. 514811458 Serial No. : 179
Standard Gas
NO Conc. 2 ppm Cylinder No. CC750227
SO2 Conc. 2 ppm Expire Date 21-Nov-23
CO Conc. 50 ppm
Calibration Check
Zero Span
Gas Reading Value Expected Value Drift Reading Value Expected Value Drift
(ppm) (ppm) (%) (ppm) (ppm) (%)
Before
soz | 0.087 | 0.000 [ 0.09 I 1.97 | 2.000 | -1.50
After
SO2 [ 0.000 ] 0.000 [ 0.00 l 2.00 | 2.000 | 0.00
Single point calibration (SO2)
2.500
__2.000 2.000
E‘: 1.500
o
5 1.000
5 ~ 0.000
0.500

0.000

0.000

0.087

0.500

1.000

Reference Value

- - BATU (After)

1.500 2.000 2.500

@iy (Before)

Calibrated by :
(Mr. Tong Piima)
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ELECTRICAL AND ELECTRONICS INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37

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

Certificate No.:
Operation No.:

Equipment:

Manufacturer:

Model/Type:

Serial No.:

ID No.:

Customer:

Address:

Received Date:

Calibrated Date:

Issued Date:

Calibrated by:

CP20220309EA
CP2022090011

Certificate of Calibration

Vibration Meter

Instantel

Micromate

UM14163

VB-01-001

C.E.M. Technology (Thailand) Co.,Ltd.

31/8 Moo 13 T.Rai Khung, A.Sam Phran,
Nakorn Phatom 73210

15 September 2022
4 - 6 October 2022
12 October 2022

Ms. Juntaporn Kunhakom

e

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 Development.

Page 1 of 5

F-CAL-004 Ed.1




ELECTRICAL AND ELECTRONICS INSTITUTE
) FOUNDATION FOR INDUSTRIAL DEVELOPMENT
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ELECTRICAL AND ELECTRONICS INSTITUTE

Certificate No.: CP20220309EA
Calibration Report
Equipment: Vibration Meter
Manufacturer: Instantel
Model: Micromate
Serial No.: UM14163
ID No.: VB-01-001
Ambient Temperature: (23+5)°C
Relative Humidity: (50 +£15)%

Method of Calibration :-
In-house method : CC-SV004 by comparison with standard accelerometer.

Condition of this result of calibration

1. Reference standards instrument :-

Instrument Model Serial No. Cert. No.
1) Standard Accelerometer 8305 2708237 AV-0010-21
2) Measuring Amplifier 2525 3016651 AV-0007-22
3) PULSE Multi-analyzer system 3050-A-060 2705645 CQ20210015EA
4) Pressure humdity and Temperature HMT331 K3810009 CD20220120EA
Transmitter

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 :-
- National Institute of Metrology (Thailand)

Page 2 of 5

Due Date
30-Nov-2022
9-Jun-2023
1-Dec-2022
22-Apr-2023

F-CAL-005 Ed.1
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ELECTRICAL AND ELECTRONICS INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20220309EA

Result of Calibration:-

Function : Frequency response and Linearity test at 16 Hz

Calibration Report

Frequency Nominal Standard UuC Deviation Uncertainty Do
(Hz) (mm/s) (mm/s) (mm/s) (mm/s) + (%)
4.0 10 9.993 9.553 -0.440 1:5
5.0 10 9.994 9.742 -0.252 1.5
6.3 10 10.013 10.049 0.036 1.5
8.0 10 10.007 9915 -0.092 1.5
10.0 10 9.996 9931 -0.065 1.5
12.5 10 9.998 9.892 -0.106 1.5
10 10:011 9.947 -0.064 1.5 =
. 20 19.983 19.917 -0.066 1.5 U%
30 29.995 29.904 -0.091 1.5 =
50 50.021 49.955 ~0.066 15 =
20.0 10 10.001 9.939 -0.062 1.5 i)’:
25.0 10 9.997 9.947 -0.050 15 Le
31.5 10 9.997 9.907 -0.090 1.5
40.0 10 10.010 9.876 -0.134 1.5
50.0 10 10.015 9.837 -0.178 1.5
52.0 10 10.008 9.789 -0.219 1.5
63.0 10 10.013 9.781 -0.232 1.5
80.0 10 10.001 9.710 -0.291 1.5
Page 3 of 5

F-CAL-005 Ed.1
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ELECTRICAL AND ELECTRONICS INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20220309EA

Calibration Report

Function : Frequency response and Linearity test at 16 Hz (Cont.)

Frequency Nominal Standard uuC Deviation Uncertainty S
(Hz) (mm/s) (mm/s) (mm/s) (mm/s) + (%) sl
4.0 10 9.984 9.671 -0.313 1.5
5.0 10 10.024 9.876 -0.148 1.5
6.3 10 9.989 10.223 0.234 1.5
8.0 10 9.996 10.049 0.053 1.5
10.0 10 10.010 10.112 0.102 1.5
125 10 10.003 10.057 0.054 15

10 10.008 10.018 0.010 1.5 4
16.0 20 19.997 20.107 0.110 1.5 g
30 29.995 30.116 0.121 1.5 z
50 49.978 50.239 0.261 1.5 %
20.0 10 9.997 9.978 -0.019 1.5 =
25.0 10 9.994 9.963 -0.031 1.5 -
31.5 10 9.996 9.900 -0.096 1.5
40.0 10 10.008 9.829 -0.179 1.5
50.0 10 10.013 9.750 -0.263 1.5
52.0 10 10.001 9.758 -0.243 1.5
63.0 10 9.997 9.734 -0.263 1.5
80.0 10 9.990 9.742 -0.248 15
Page 4 of 5

F-CAL-005 Ed.1
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ELECTRICAL AND ELECTRONICS INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20220309EA

Calibration Report

Function : Frequency response and Linearity test at 16 Hz (Cont.)

Frequency Nominal Standard uucC Deviation Uncertainty —
(Hz) (mm/s) (mm/s) (mm/s) (mm/s) + (%) recten
4.0 10 10.004 9.797 -0.207 1.5
5.0 10 9.998 10.010 0.012 1.5
6.3 10 10.003 10.428 0.425 1.5
8.0 10 10.007 10.357 0.350 15
10.0 10 10.004 10.388 0.384 1.5
12.5 10 10.004 10.357 0.353 1.5
10 10.004 10.333 0.329 1.5

16.0 20 19.997 20.832 0.835 1.5 s
30 30.010 31.173 1.163 1.5 ri;f
50 49.964 51.957 1.993 1.5 %\

20.0 10 10.000 10.317 0.317 1.5 s

25.0 10 10.001 9.931 -0.070 1.5

31.5 10 10.001 10.215 0.214 1.5

40.0 10 10.006 10.278 0.272 1.5

50.0 10 10.003 10.357 0.354 1.5

52.0 10 9.983 10.396 0.413 1.5

63.0 10 9.977 10.483 0.506 1.5

80.0 10 10.020 11.775 1.755 1.5

Remark 1. UUC: Unit Under Calibration

2. The coverage factor k = 2.00

- - End of Report - -

Page 5 of 5
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AN Calibratech Co.,Ltd
Calibratech Co.,Ltd. it b NSC-TISI-TIS17025 + I,a,h,} \,r? zlcfu paprach o 3 Rd: Bangpood, Pakkred, Nonthaburi 11120
71067 Moo 2. § 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030 el ORA63 T P (033 DBE5155. vl > vall :aliit yahoo.com, calibratech .cal@hotmail.com
Tel{02) 964-6211 Fax.02) 964-5155, c-mail : cal --‘al':f.\n!k»-t'mﬂ- librutech "“'"‘j "0'“‘“'1-“"‘" Certificate of Calibration
Certificate of Calibration
Certificate No. : 67-420018-1 Page : 1 of 2 Certificate No. :  67-420018-1 Page : 20f2
Submitted by : C.E.M Technology (Thailand) Co.. Ltd. Result of Calibration :
219/43 Moo. 12 Petchkasem Rd, Omnai, Krathumban, Samutsakorn 74130 (Head Office) UUC Condition As-Received :  Good
Equipment : pH Meter with electrode Funetion : Electrical measurement
pH meter pH meter
Manufacturer : Thermo Scientific Model : VERSA STAR PRO Performing standard curve by Multiproduct Calibrator at pH (4,7,10)
Range : N/A pH Resolution : 0.01 pH Adjustment Curve | Applied Voltage | Nominal Value | UUC Reading Correction Uncertainty
Serial No. : 12260 ID No. : WW-03-001 at nominal pH (mV) (pH) (pH)|( mV) (mv) (+mV)
Electrode 177.4800 4 400 | 1774 0.1 0.12
Model : 9I56BNWP Serial No. : VVI1-15843 4710 0.0000 7 700 | 0.0 0.0 0.086
IDNo. :  WW-03-001 ~177.4800 10 10,00 | -177.4 -0.1 0.12
Environment : On site calibration was carried out at the Laboratory, C.E.M Technology (Thailand) Co.. Lid.
Ambient Temperature :  (23.0 t0 24.0)"C Function : pH meter with electrode
Relative Humidity 5 (50to 55) % Performing a three - buffer standard curve using buffer nominal pH (4,7,10)
Date of Received : 10 February 2024 Adj Curve | Standard Buffer | UUC Reading |  Correction Uncertainty
Date of Calibration : 10 February 2024 at nominal pH (pH) (pH) (pH) (£ pH)
Date of Issue : 15 February 2024 4.008 4.01 0.00 0.0097
Calibrated by : Permpon Chanpu 4,7, 10 6.986 7.00 -0.01 0.011
Calibration Method :  |5.pouse method CAL-M4201 direct measurement by using standard voltage calibrator 9.997 10.01 -0.01 0.014
and using certified reference material (CRM)
Reference Standard Instruments : This certification is traceable to the International System of Units Bemark
1. Multiproduct Calibrator UUC : Unit Under Calibration
400005 SG-E-00307/66 23 Aug 2025 National Institute of Metrology Thailand (NIMT) This result of calibration was found accurate as shown on date and place of calibration only.
2. Standard Buffer Solution This reporied uncertainty of measurment was based on a standard uncertainty multiplied by a ge factork = 2,
pH Cert. No. Lot No. Exp. Date Traceability providing a level of confidence of approximately 95%
4.008 61293328 944535 27 Now 2025 CPA Chem Lid. Accredited to SO 17034 and ISO/TEC 17025 -0l -
6.986 61281486 944537 17 Nov 2024 CPA Chem Ltd. Aceredited to 1SO 17034 and ISO/IEC 17025
9.997 61281073 944536 17 Nov 2024 CPA Chem Lid. Aceredited to 1SO 17034 and ISO/IEC 17025

Approved by : ﬂﬂ

( Surachai Promthong )

Laboratory Manager

The Uncertainties are for a

probability of approximately 95% E5EE

This eeri may not be rep  other than in full except with the prior written approval of the Calibratech Co.,Ltd,

L-F0031-03 AL-F0031-03
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Calibratech CO.,Ltd‘ NSC-TISI-TIS 17025
7106-7 Moo 2, Sukhaprachasan 3 Rd., Bungpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel(02) 96:4-6211 Fax.(02) 964-5155, e-muil : calibratech. calii yahoo com, calibratech .cal@hotmail. com
Certificate of Calibration
Certificate No. : 67-400074-1 Page : 1of2
Submitted by : C.E.M Technology (Thailand) Co.,Ltd.
219/43 Moo.12 Petchkasem Rd, Omnoi, Krathumban, Samutsakorn 74130 (Head Office)
Equipment : Digital Thermometer with Thermistor probe
Temperature Indicator
Manufacturer : Thermo Scientific  Model : VERSA STAR PRO
Range : N/A g Resolution : 0.1 "C
Serial No. : 12260 ID No. : WW-03-001
Thermistor probe
Model : N/A Sheath Material :  Stainless
Diameter : 6.5 mm. Length : 120 mm.
Serial No. : PTI-18812 1D No. : WW-03-001
Environment : On site calibration was carried out at the Laboratory, C.E.M Technology (Thailand) Co., Lid.
Ambient Temperature : (23012400 "C
Relative Humidity — : (50 to 55) %
Line Voltage : (224.5 10 226.0) VAC
Date of Received : 10 February 2024
Date of Calibration : 10 February 2024
Date of Issue : 15 February 2024
Calibrated by : Permpon Chanpu

Calibration Method :  This instrument was calibrated by In-house method comparison technique CAL-M4003
by compared with PRT in the liquid bath at the lled temp e,
The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
L. Platinum Resistance Thermometer (PRT)

1D No. Cert. No,  Due Date Traceability

400002 TT-0074-22 20 Jun 2024 National Institute of Metrology Thailand (NIMT)

2. Standard Digital Th

ID No. Cert. No.  Due Date Traceability

400033 22E569 22 Feb 2024 National Institute of Metrology Thailand (NIMT)

Approved by :
( Surachai Promthong )
Laboratory Manager
The U inties are for a confid probability of approximately 95%

=
5|

This cerificate may not be reproduced other than in full excepl with the prior written approval of the Calibratech Co.,Lid.
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L-F0031-03

CAL .

Calibratech Co.,Ltd.
T106-7 Moo 2, Sukhaprachasan 3 Rel., E epood, Pakkred. Nonthaburi 11120
Tel(02) Hd-6211 Fax.(02) 964-51355, e-mail : calib

h.cali@yahe libs h com

Certificate of Calibration
Certificate No. :  67-400074-1 Page : 2 of 2

Result of Calibration : Without Adjustment

UUC Condition As-Received :  Good

Funetion : Temperature measurement
Immersion Depth| Standard Reading] UUC Reading Correction Uncertaimy
{ mm. ) ("c) (*C) ("c) (z'C)
120 25.002 250 0.0 0.19
Remark

UUC : Unit Under Calibration

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

This reported inty of was based on a standard uncertainty multiplied by a coverage factork =2,
providing a level of confid, of approximately 95%
=ollo -
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CAL e
Calibratech Co.,Ltd. B .~y s S
7/106-7 Moo 2, Sukhaprachasan 3 Ral, Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel(02) 964-6211 Fax(02) 964-5155, e-mail : calibratech. cali@yahoo.com, calibratech .cali hotmail.com
Certificate of Calibration
Certificate No. : 67-420018-3 Page : 10f2
Submitted by : C.E.M Technology (Thailand) Co.. Ltd.
219/43 Moo.12 Petchkasem Rd, Omnoi, Krathumban, Samutsakorn 74130 (Head Office)
Equipment : pH Meter with clectrode
pH meter
Manufacturer : Apera Model : PC 910
Range : NIA pH Resolution : 0.01 pH
Serial No. : PC910X1220811001 1D No. : WW-03-002
Electrode
Model : LabSen 211 Serial No. : 2110009/213
ID No. : WW-03-002
Environment : On site calibration was carried out at the Laboratory, C.E.M Technology ( Thailand) Co.. Lid.
Ambient Temperature :  (23.01024.0)°C
Relative Humidity - (50 10 55) %
Date of Received : 10 February 2024
Date of Calibration : 10 February 2024
Date of Issue : 15 February 2024
Calibrated by : Permpon Chanpu
Calibration Method :  [n-house method CAL-M4201 direct by using standard voltage calibrator

and using certified reference material (CRM)
Reference Standard Instruments : This certification is traceable to the International System of Units
I. Multiproduct Calibrator

IDNo,  Cert. No. Due Date Traceability
400005 SG-E-00307/66 23 Aug 2025 National Institute of Metrology Thailand (NIMT)
2. Standard Buffer Solution

pH Cert. No. Lot No. Exp. Date Traceability
4.008 61293328 944535 27 Nov 2025 CPA Chem Lid. Accredited to 150 17034 and ISO/IEC 17025
6.986 61281486 944537 17 Nov 2024 CPA Chem Lid. Accredited to ISO 17034 and ISO/IEC 17025
9.997 61281073 944536 17 Nov 2024 CPA Chem Led. Accredited to 1SO 17034 and ISO/IEC 17025

Approved by :
{ Surachai Promthong )
Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.
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L-F0031-03

CAL .

Calibratech Co.,Ltd.

T106-T Moo 2, Sukh t 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

Tel(02] 96:4-6211 Fax.{02) 964-31 55, e-mail : calibratech_cald yahoo.com, calibmtech _calf hotmail.com

Certificate of Calibration

Certificate No. :  67-420018-3 Page : 2 0f 2

Result of Calibration :
UUC Condition As-Received :  Good

Function : Electrical measurement
pH meter
Performing lard curve by Multiproduct Calibrator at pH (4,7,10)
Adjustment Curve Applied Voltage | Nominal Value | UUC Reading Correction Uncertainty
at nominal pH { mV) (pH) (pHI|t mv) (mV) (£mV)
177.4800 4 4.00 177 0 0.59
4.7, 10 0.0000 7 7.00 0 0 (.58
=177.4800 10 10,00 | -178 1 (.59
Funetion : pH meter with electrode
Performing a three - buffer standard curve using buffer nominal pH (4,7,10)
Adj Curve S Buffer | UUC Reading Correction Uncenainty
at nominal pH (pH) (pH) (pH) (xpH)
4.008 4.00 .00 0.010
4,710 6,986 7.00 -0.01 o.0r1
9.997 10.01 =0.01 LR E)

Remark
UUC : Unit Under Calibration

This result of calibration was found aceurate as shown on date and place of calibration only.

This reported uncentainty of measurment was based on a standard uncertainty multi

plied by a coverage factork =2,

providing a level of | of approxi ly 95%

-ollo
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Calibratech Co.,Ltd. o e e 0
7/106-7 Moo 2, Sukhaprachasan 3 Rd.. Bangpood, Pakkred, Nomthaburi 11120 CALIBRATION 0030
Tel{02) ¥<1-6211 Fax.(02) 964-5153, c-mail : calibratech_ caliit yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

)

Certificate No. : 67-400074-2 Page : 10f2

Submitted by : C.E.M Technology (Thailand) Co.,Ltd.
219/43 Moo.12 Petchkasem Rd, Omnoi, Krathumban, Samutsakorn 74130 (Head Office)

Equipment : Digital Thermometer with Thermistor probe

Temperature Indicator

Manufacturer : Apera Model : PC 910

Range : N/A 'c Resolution : 0.1 "C
Serial No. : PC910X1220811001 ID No. : WW-03-002
Thermistor probe

Model : N/A Sheath Material :  Stainless
Diameter : 4.8  mm, Length : 100 mm.
Serial No. : N/A ID No. : WwW-03-002

Environment : On site calibration was carried out at the Laboratory, C.E.M Technology (Thailand) Co., Lid.

Ambient Temperature : (230102400 “C
Relative Humidity 3 (50 1o 55) %
Line Voltage (224510 226.0) VAC

Date of Received : 10 February 2024

Date of Calibration : 10 February 2024

Date of Issue : 15 February 2024

Calibrated by : Permpon Chanpu

Calibration Method : This i was calibrated by In-house method comparison technique CAL-M4003
by compared with PRT in the liquid bath at the
The temperature scale used was based on ITS-90

controlled

This certification is traceable to the International System of Units
|. Platinum Resistance Thermometer (PRT)
ID No. Cert. No.  Due Date
400002 TT-0074-22 20 Jun 2024

2. Standard Digital Ther

ID No. Cert. No.  Due Date
400033 22E569 22 Feb 2024

Reference Standard Instruments :

Traceabili

National Institute of Metrology Thailand (NIMT)

i

National Institute of Metrology Thailand (NIMT)

Approved by :
( Surachai Promthong )
Laboratory Manager

The U inties are fora« probability of approximately 95%

ElfErE
]

This cerificate may not be duced ather than in full except with the prior written approval of the Calibratech Co,,Ltd.

AL-F0031-03
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CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
TelA02) 964-6211 Fax.(02) Y64-5135, e-mail : calibrtech. calidyahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. :  67-400074-2 Page : 2 0f 2

Result of Calibration : Without Adjustment

UUC Condition As-Received :  Good

Function : Temperawre measurement
Immersion Depth| Standard Reading] UUC Reading Correction Uncertainty
{ mm, ) {*C) (“c) ("c) (£"C)
[[EH] 25.005 25.1 -0.1 0.19
Remark

UUC : Unit Under Calibration

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

This reported uncertainty of measurement was based on a inty multiplied by a age factork =2,

providing a level of confidence of approximately 95%
-ollo -
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Certificate of Calibration

R
Equipment: Cooled Incubator Certificate No.: C31240373
Model: KB 240 Issued Date: 16 February 2024
Serial No.(or ID): 20180000012164(WW-16-001) Job No.: WO-00017098
Manufacturer: Binder Page: 10of 3
Condition: In Condition Ventilation Valve:  None
Shelves(pc.): 3
Customer: C.E.M Technology (Thailand) Co., Ltd.
31/8 Moo 13, Tambom Raikhing,
Amphur Sampran, Nakhonpathom 73210 Thailand.
Environment Condition: Temperature: 24°C ES 11 %C
Humidity: 63 %RH % 59 %RH
Voltage: 29VAC + 12 VAC
Calibration Place: C.E.M Technology (Thailand) Co., Ltd. ( Laboratory Room )
219/43 Moo 12 Petchkasam Road,
Omnoi Krathum Baen, Samut Sakhon 74130 Thailand
Calibration By: Mr. Ampol Srisumphan
Calibration Date: 14 February 2024
The Method used: In house method, CAL-WI-16, base on TLAS-G20
Traceability: This certificate is traceable to the S| Units maintained by National Institute

of Metrology (NIMT), Thailand through DKSH Technology Limited.
Certificate No. C10240001

Sowe ol Fleindud %\/

(Mr. Ampol Srisumphan) (Mr. Udon Srichana)
Person in charge Authorized signatory
This certificate is issued the units of to the System of Units (Sl). It provides traceability of measurement to
mmmdauwwmumwmmmum
stated is the expi which is obtained from the standard uncertainty multiplied by the wv-ngo factor
(k‘2)|hww‘dlllivdo' of 95%. s n with the Guide 1o of L

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

Ui Ramodiers i TuTal e
DKSH Technology Limted

2533 onusmaAn weIeLNeIn lenvs Tuus Mammanun 10260

2533 Sukhumvit Road, Bangchak, Pheakhanong, Bangkok 10260

Phane: +66 26397000  Emat info.calbeation@dksh.com  Websiio: www dksh. com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C31-10; 12 Sep 2022

&= DKSH

Refer to Certificate No.: C31240373 Page: 1 of 1
Statements of conformity:

This y certificate the validity of the following statements of conformity based on the
results of corresponding calibration certificate:
The correction of indication determined during calibration are under given and envi |
conditions and i g the d uncertainty (coverage probability 95%) within the

specification. The given measuramom uncertainty already includes other all effects by according to the standard
method, TLAS-G20. Therefore, those parameters have not been assessed separately.

Tolerance and Decision rules:

A of the conformity of the ement device are done based on direct comparison of the relevant
measurement results with the tol and ion rule are p ibed by the

Decisionrule: [] Choice A Binary Statement for Simple Acceptance Rule (w = 0), Specific Risk < 50% PFA.

[ Choice B Non-binary statement with guard band (w = 1 U), Pass or Fal Specific Risk < 2.5%
PFA and Condition Pass or Condition Fai Specific Risk < 50% PFA.

[0 Choice C Customer defined, Customers may define arbitrary multiple of r to have applied as
guard band (w =r U).
; PFA~ Probability of False Accept

(o

(Mr. Udon Srichana)
Authorized signatory
Without adjustment
Desired Temperature : 20.0°C Tolerances : 1.0°C

M T sre at Spread L g of Unit Under Calibration: 20.0 °C
Locations " ! “ ; Guazsv)band Tolgnon Conformity
(*C) ("C) (£°C) (£°C)

#1 20.17 0.17 0.49 1.0 Pass
#2 20.13 0.13 0.49 1.0 Pass
#3 19.99 -0.01 0.56 1.0 Pass
#4 19.98 -0.02 0.60 1.0 Pass
#5 20.21 0.21 0.51 1.0 Pass
#6 20.17 0.17 0.46 1.0 Pass
#7 19.97 -0.03 0.57 1.0 Pass
#8 20.07 0.07 0.47 1.0 Pass
#9 20.13 0.13 043 1.0 Pass

C ion* = T - Desired Temp:

The validity of the of ity cannot be for di places of use, i i or improper use

The End of Statements of Conformity

WAsin Rumsomiey o TuTal $rin

DKSH T Limited

2533 Masiein SN wnss Taue nyemamiuas 10260

2533 Sukhumvit Road, Bangchak. Phrakhanong, Banghkok 10260

Phone: +66 2630 7000  Emat: info com  Webste. thaland

Delivering Growth - in Asia and Beyond. CAL-FM-C31-10; 12 Sep 2022
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Certificate No.: ~ C31240373 Page: 20f3
x 0 7 4
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Standard Installation Locations

Volume (Calibration Zone)= 122 (Liters)

Inside chamber: W= 65 (cm) D= 50 (cm) H= 76 (cm)
Standard Locations (#1, #2, #3, #4). w=7 (cm) d=5 (cm) h= 8 (cm)
Standard Locations (#5, #6, #7, #8): w= 7 (cm) d=5 (cm) h= 8 (cm)

#9: Geometric center of the chamber

Position of Std #1 #2 #3 74 #5 #6 #7 #8 #9
Channel of Logger 101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109
Definitions
Temp e: The g ding of indicating device which forms the integral part of the enclosure.
Measured Temp e: The g ding of dards at any positi or location.
Measured Uniformity: The maximum difference of d temp bety of any probes and the

measured temperature at the reference location which are observed at same time or at close observation time as

possible to determine the p pattern or h ity with the chamber at steady-state. The

probe is preferably located in the geometric center of the chamber,
Measured Stability: The one-half of greatest maximum difference of measured temperatures at any one probe.

Overall Variation: The difference of maximum and minimum measured temperatures throughout observation time.

uhim ooy e TuTal $rle

DKSH Te Limited

2533 nuusmAn wwian e Tuse neomancuns 10260

2533 Sukhumvit Road, Bangchak, Pheakhanong, Bangkok 10260

Phone: +66 2636 7000 Emal info calibration@dksh.com  Websie: www.dksh com/scentific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C31-10: 12 Sep 2022

&z DKSH

Certificate No.: 31240373 Page: 30f3
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 20.0 °C
Lot T“"fs""",’m Correction of UUC. | Uncertainty
("C) (°C) (£°C)
#1 20.17 0.17 0.49
#2 20.13 0.13 0.49
#3 19.99 -0.01 0.56
#4 19.98 -0.02 0.60
#5 20.21 0.21 0.51
#6 20.17 0.17 0.46
#7 19.97 -0.03 0.57
#8 20.07 0.07 0.47
#9 20.13 0.13 0.43
Temperature Distribution
Desired Setting | Indicating M d Temp at Spread L i (°C) Uncertainty
(°C) (°C) (°C) #1 #2 #3 #4 #5 #6 #7 #8 #9 z°C)
200 200 20.0 |20.17|20.13|19.9919.98 |20.21|20.17 | 19.97 ( 20.07  20.13 0.60
Chamber Characterization
Indicating M d Unif Y M Stability Overall Variation
(°C) (°C) (£°C) (°C)
20.0 0.47 0.48 1.13

Note: * Maximum uncertainty of the each position

The End of Certificate

Ut Runomon o TuTad dvin
DKSH Technology Limited
2533 DAY LY HUTITIN furw e Tene rHonRMTLAT 10250
253 Sukhumwit Road, Bangehak, Phrakhanong, Bangkok 10260
Phone: +66 2638 7000  Emait: info calbraton@dksh com  Website: www.dksh comscientdc-thatand

Delivering Growth - in Asia and Beyond. CAL-FM-C31-10: 12 Sep 2022
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Mr. Ampol Srisumphan
Service Engineer
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2533 Sukhumvt Road,

2633 runaain BvIanesan rewme Taue nqsoavun 10260
Bangchak, Pheakhanong

Phone: +66 26397000 Emat: info

, Bangiok 10260

com  Webste: www dksh com/scentific-thalland
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m & Certificate of Calibration

m-hﬂ-mnlau

Equipment: Hot Air Oven Certificate No.: C31240372
Model: UF 55 Issued Date: 15 February 2024
Serial No.(or ID): B219.0142 ( WW-05-002 ) Job No.: WO-00017098
Manufacturer; M r Page: 10of 5
Condition: In Condition Ventilation Valve:  Closed
Shelves(pc.): 2

Customer: C.E.M Technology (Thailand) Co., Ltd.

31/8 Moo 13, Tambom Raikhing,
Amphur Sampran, Nakhonpathom 73210 Thailand.

Environment Condition: Temperature: 29 °C + 06 °C
Humidity: 61 %RH + 53 %RH
Valtage: 230 vac % 1.5 VAC
Calibration Place: C.E.M Technology (Thailand) Co., Ltd. ( Laboratory Room )

219/43 Moo 12 Petchkasam Road,
Omnoi Krathum Baen, Samut Sakhon 74130 Thailand

Calibration By: Mr. Ampol Srisumphan

Calibration Date: 14 February 2024

The Method used: In house method, CAL-WI-16, base on TLAS-G20

Traceability: This certificate is traceable to the SI Units maintained by National Institute

of Metrology (NIMT), Thailand through DKSH Technology Limited.
Certificate No. C10240001

(Mr. Udon Srichana)

(Mr. Ampol Srisumphan)

Person in charge Autharized signatory
This cenificate is issued the units of to the System of Units (SI). It provides traceability of measurement to
intemational or national standard or other recognized national standand laboratories.
Tha stated is the inty which is abtained from the standard uncerainty multiplied by the coverage factor
(k=2) 1o provide a level of of y B5%. It is i in with the Guide to ion of L inty in
(GUM)

These results may be affected by deviations from specified conditions. The resulls relate only to the iterns tested, calibrated or sampled. The repon
shall not be reproduced except in full withcut approval of DKSH Technology Limited.

i Bunpaios maluladl dafin

D¥SH Technology Limied

2533 puuspdtn wriaoen venn Teus aomamuag 10260

2533 Sukhumvit Road, Bas Phrakhancng, 10260

Phane: «66 2630 7000 Emad nio calbrabon@dish com  Website: www. dksh com/scientific-thadand

Delivering Growth - in Asia and Beyond. CAL-FM-C31-10: 12 Sep 2022

Certificate No.: 31240372 Page: 20of5
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Standard Installation Locations

Volume (Calibration Zone)= 21 (Liters)

Inside chamber: W= 40 (cm) D= 33 (cm) H= 40 (cm)
Standard Localtions (#1, #2, #3, #4): w=5 (em) d=5 (em) h=5 (cm)
Standard Localions (#5, #6, #7, #8). w=5 (cm) d= 5 (cm) h=5 (cm)

#3: Geometric center of the chamber

Position of Std #1 #2 #3 #4 #5 #6 #7 #8 #9

Channel of Logger 201 | 202 | 203 | 204 | 205 | 206 | 207 | 208 | 209

Definitions

Indicating Temperature: The average reading of indicating device which forms the integral part of the enclosure.

M ed Temp The g ding of ds al any positions or location.

Measured Uniformity: The maximum difference of measured temperatures between of any probes and the
measured lemperature at the reference location which are observed at same time or at close observation time as

possible to determine the temperature pattern or h ity with the at steady-state. The reference

probe is preferably located in the geometric center of the chamber.
Measured Stability: The one-half of greatest maximum difference of measured temperatures at any one probe.

Overall Variation: The difference of maximum and minimum measured temperatures throughout observation time.

e Bumomos anTuTal difin
DKSH Technology Limited

2533 NLUATLIN YU weme T reannuey 10260
533 Sukhumvt Rioad, Bargchak. Phrakhanong, Barghkok 10260
Prone: +66 2630 7000 Email info calibrabon@dksh com  Wbsie: www dhsh comiscentific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C31-10: 12 Sep 2022
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Certificate No.: C31240372 Page: 30of5 Certificate No.: C31240372 Page: 5of5
Calibration Results: Without adjustment (Cont.)
Without adjustment Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 180.0 °C
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.0 °C
T:’:ﬁ::r“;:m Correction of UUC. Uncertainty
) T:‘::::::ﬁ u Correction of UUC. Uncertainty Locations
Locations °c) c) (£°C)

o) o #C) #1 180.34 034 0.56
#1 104.38 0.38 0.39 #2 179.98 -0.02 0.56
#e 104.15 0.15 0.39 #3 180.46 0.46 0.56
#3 104.39 0.39 039 o v oA D55
#4 104.26 0.26 0.39 #5 180.63 0.63 0.56
#5 103.88 -0.12 0.39 46 180,33 0.33 0.56
#6 104.13 0.13 0.39 47 179.22 0,78 0.56
#7 104.47 0.47 0.39 #8 179.80 -0.20 0.56
#8 104.41 0.41 0.39 #9 180.74 0.74 0.56
#9 104.85 0.65 0.32

Temperature Distribution
Temperature Distribution Desired | Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
Desired | Setting | Indicating Measured Temperature at Spread Locations ("C) Uncertainty (c) c) c) 41 #2 43 | ma s | w6 | #7 | #8 | #o ey
(*c) (‘C) (c) | ™ | ¥2 | #3 | M | #5 l il A Ml ("cy 180.0 | 180.0 | 180.0 [180.34179.98]180.46]180.34]180.63]180.33/179.22/179.80]180.74 0.56
104.0 104.0 104.0 104.35[104,15104‘39104.26'103‘83‘104.13 104.47|104.41|104 .65 0.39
Chamber Characterization
Chamber Characterization Indicating Measured Uniformity Measured Stability Overall Variation
Indicating Measured Uniformity Measured Stability QOverall Variation ¢c) “c) (t°C) (c)
o e ") e 180.0 1.59 0.08 1.66
104.0 0.83 0.12 0.98 Mote: * Maximum uncertainty of the each position

Note: * Maximum uncertainty of the each position

s Mmioders e TuTal 4l
DRSH T Limited

2533 NuuAin e HIE reente Tyus npeonaoues 10260
Bangkok 10250
Phane: +66 26397000 Email info calibration{oksh.com  Wabisde: www.dksh com'scientiic-thalland

2533 Sukhurmvt Road

Delivering Growth - in Asia and Beyond.

CAL-FM-C31-10; 12 Sep 2022

The End of Certificate

i Bemiomeos tnTual 4 im

DKSH Technology Limited

533 mauaAunin W HLIEIN ruEme T memaneg 10260

2533 Sukhurmit Road, Bangchak, Phrakhanang, Bangkok 10260

Phone: +66 2630 7000  Emal info calbraton@dksh.com  Wabsite: www dksh comiacientific-thaiand

Delivering Growth - in Asia and Beyond.
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C31240372 Page: 1 of 2

&z DKSH

Page: 40of 5 Refer to Certificate No.:

Certificate No.: C31240372
Statements of conformity:

This conformity certificate documents the validity of the following statements of conformity based on the

Without adjustment (Cont.)
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 110.0 °C

t results of corresp 19 b 1 certificate;
Measured . .
Locations Temperature Correction of UUC, Unicartalrty The correction of indication determined during calibration are under given measurement and environmental
conditions and considering the expanded measurement uncertainty (coverage probability 95%) within the
{'C) (°Cc) (£°C) specification. The given measurement uncertainty already includes other all effects by according to the standard
method, TLAS-G20. Therefore, those parameters have not been assessed separately.
#1 110.40 0.40 0.46 i
Tolerance and Decision rules:
#2 110.15 0.15 0.46
Assessment of the conformity of the measurement device are done based on direct comparison of the relevant
#3 110.45 0.45 0.46 measurement results with the tolerances and decision rule are prescribed by the customer.
#4 110.37 0.37 0.46 Decisionrule: [ Choice A Binary S for Simple Accep Rule (w = 0), Specific Risk < 50% PFA
#5 11042 042 048 [@ Choice B Non-binary statement with guard band (w = 1 U), Pass or Fai Specific Risk <2.5%
#5 110.29 0.29 0.46 PFAand Condition Pass or Condition Fail Specific Risk < 50% PFA.
[0 Choice C Customer defined, Cusiomers may define arbitrary multiple of  to have applied as
#7 109.86 -0.14 0.46 guard band (w =r U).
48 110.12 0.12 0.46 ; PFA - Probability of False Accept
#9 110.51 0.51 0.46

(G

(M. Udon Srichana)

Temperature Distribution

Desired Setting | Indicating Measured Temperature at Spread Locations (*C) Uncertainty Authorized signatory
(°c) c) c) | # | #2 | 43 | wa | s | ue | #7 | w8 | 40 {£°cy Without adjustment
1100 | 1100 | 1100 [110.40/110.15]110.45110.37]110.42]t10.29]100.86[110.12]110.51 0.46 Doslred Temperatirs :1040°C - Tolerances: 1.0°C
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.0 °C
Chamber Characlerization Measured Correction® Guard band | Tolerance
s = Locations W) Conformity
Indicating Measured Uniformity Measured Stability Overall Variation o) c) (£°C) (°C)
('C) (°C) (£°C) (’C) #1 104.38 0.38 0.39 1.0 Pass
110.0 0.71 0.11 0.86 #2 104.15 0.15 0.39 1.0 Pass
Note: * Maximum uncertainty of the each position #3 104.39 0.39 0.39 1.0 Pass
#4 104.26 0.26 0.39 1.0 Pass
#5 103.88 -0.12 0.39 1.0 Pass
#6 10413 013 0.39 1.0 Pass
#7 104.47 0.47 0.39 1.0 Pass
#8 104.41 0.41 0.39 1.0 Pass
#9 104.65 0.65 0.38 1.0 Condition Pass
C =M d Ty - Desired Temp
The validity of the of ity cannot be for diffy places of use, i it ori use

whin Buncodies e TuTall e

DKSH Technology Limaed

2533 Punm N ¥ RN temndsTeus e 10260

2631 Sukhumvit Road. Bangehak. Pheashancag. Banghok 10260

Phane: +56 26307000 Emad: info calration@aksh com  Wabisiin: www, dkeh com/scintiic-nailand

utdin Rempnurs maTulal e
DKSH Technology Limaed

2533 PrausgEn WL R Teus pamanue 10260
2533 Sukhumt Road, Bangehak, Phrakhanang, Bangkok 10260
Prone +66 2630 7000 Emal info calibrason@dksh.com  Website: www dksh com/scientific-thadand
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Corr_Distribution & Max_Measurement Uncertainty

Job_Mo. WO-00017098

Correction (' C) :
Refer to Certificate No.: ~ C31240372  Page: 2 of 2 e Without adjustment
Statements of conformity:(Cont.) 60
Without adjustment (Cont.) 2 —
Desired Temperature : 110.0°C  Tolerances: 5.0°C 3:0 e
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 110.0 °C zlg
Measured Correction” Guard band | Tolerance 29
Locations (W) Conformity '; l; E=)
(°c) (°C) (£°C) {x°C) .30
#1 110.40 0.40 0.46 5.0 Pass -;-g
#2 110.15 0.15 0.46 5.0 Pass 60
-7.0 | E— - B I — 1 —
e 11045 as s &y Pass 00 200 400 600 800 1000 1200 1400 1600 1800 2000
#4 110.37 0.37 0.46 5.0 Pass % % W 3 wue('c)
#5 110.42 0.42 0.46 5.0 Pass LT * #5 #b
#6 110.29 0.28 0.46 50 Pass »: 82 A pe B
= Uncer () = Uncer(-) == Lower Acceptance limit
#7 109.88 -0.14 0.48 5.0 Pass == Upper Acceptance limit e | pweer Specification —=— Upper Specification
#8 110.12 0.12 0.46 5.0 Pass
#9 110.51 0.51 0.46 5.0 Pass
Ci ion® = T - Desired Temp
= : Temperature Distribution © 104.0°C
Ihe validity of the of conf y eannct be g d for places of use, | d or use std('6) Job_No. WO -00017098
Without ad justment
1110 = - - —_———
Without adjustment 110.0
Desired Temperature : 180.0°C  Tolerances: 2.0°C 109.0
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 180.0 °C 108.0
) Measured Correction* Guard band | Tolerance - 107.0
Localions (W) Conformity 106.0
(*C) (*C) (£°C) (x°C) 105.0
#1 180.34 0.34 0.56 20 Pass
#2 179.98 -0.02 0.56 2.0 Pass
103.0
#3 180.46 0.46 0.56 20 Pass
102.0
#4 180.34 0.34 0.56 20 Pass
101.0
#5 180.63 0.63 0.56 20 Pass
#6 180.33 0.33 0.56 20 Pass 1000 -
990 Time (Interval= 15 sec)
#7 179.22 -0.78 0.56 20 Pass o 20 40 &0 80 100 120 140
#8 179.80 -0.20 0.56 20 Pass
#1 #e #3
#9 180.74 0.74 0.56 2.0 Pass - a4 #5 #e
il v : #7 #8 ]
c B - Desired Ti Lower Acceptance limit Upper Acceptance limit ——— Lower Specification
Ihe validity of the of cannot be g for diff places of use, i or i use Upper Specification

The End of Statements of Conformity

A Buncoairs meTuTall dufe

DKSH Technology Limted

2833 nuumdin wwsnensn e T pdarmanruns 10260

2833 Sukhumvit Road aknancng. Banghok 10550

Phone: *66 2630 7000  Emad: info. calbration@diah.com  Wobsite: waw diksh comyscapntfic-thailand

Delivering Growth - in Asia and Beyond.
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s1d('0)
170
116.0

Temperature Distribution € 110.0°C

Job_No. WO-00017098
Without edjustment (Cont.)

1150

114.0
13.0

1120

110

me —m,m———————————

10%.0
108.0
107.0
106.0
105.0
104.0
103.0 Time (Interval= 15 sec)
0 20 40 60 80 100 120 140
#1 #2 #1
#a #5 #e
o7 B n9
Lower Acceptance limit Upper Acceptance limit ——— Lower Specification
Upper Specificotion
Temperature Distribution @ 180.0°C
Std(’ Job_Mo, WO -00017058
td(0) Without adjustment (Cont.)
187.0 - bt el SR, AT e .
186.0
185.0
184.0
183.0
182.0
1810
180.0 I—— - ——
178.0
1770
176.0
1750
1740 -
Time (Interval= 15 sec)
173.0
[+] 20 40 60 80 100 120 140
#1 #e #3
#4 #5 #6
u7 #8 H#S

Lower Acceptance limit
Upper Specification

Upper Acceptance limit

———— Lower Specification

lummassuamMMIATNATLANGUUGH

=imedele: Hot Air Oven
swmenefe B219.0142 ( WW-05-002 )

&z DKSH

weflueu: WO-00017098

—) werns
14 Feb 2024 emaada 14 Feb 2024 W
Uik Lhled U Tl

General
= ] L = a
= O 2, mwhew Main Switch m] o
= Im] 3. mabaw Selector Key o O
= [m| 4, musena Display = =]
= = 5. AT iR = o
= 0 6. ~n Lever of Ventilation valve = (]
= m| 7. wow Lever door open / close = O
= [} 8. ~m Door seal = ]
= m] 9,  mahenessny Safety = m|
m} m| 10, reessrsanimais [m} O i
O (] 1. matewessmsuwimndy a El i
m) O 12, wrembde: [} ]
] ] 13, armzeorben o sufuedes @ o

feuusi §

whsin Bamomses waTulal e

DKSH T

Limied
2533 nuusenin wuuneEn e T meeanues 10280
2633 Sukhurmt Road, Bangehak, Phrakhanong, Bangkok 10260

Prone. +66 2636 7000  Email info calbration@dksh com  Website: www dhsh com/scientific-thaiand
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P Harikul Science Co.,Ltd.

THAI HEART CALIBRATION CO., LTD.

HARIKUL 64 Sol Ratchaduitvel 24, Pracharathamphen, 112/1 Moo 5 Sa, Muang, Samut Prakan 1(
SCIENCE Samsaennok, Huaikhwang, Bangkok 10310 . AR O RNE B 00757 8507
Tel: 0-2274-2456 Fax: 0-2274-2443 Ee e s e T
Email:info@harikul.com www.harikul.com
CERT.No.: HS-VO57H Certificate of Calibration
Calibration Date : 16 Aug 24 Model : ¥SI 5000
Submitted by : C.E.M TECHNOLOGY (THAILAND) Co., LTD. SIN : 18L109487
219/43 Moo 12, Pelchkasem Road, Omnoi, Krathumban, Probe : Y81 5010 CERTIFICATE OF C A l IBRATION
Samutsakom 74130 SIN : 22G100123
ID NO. g Certificate No.: T1-2009013/24 Page | oftotal 5 pages
Avg Room Temp : 20 °C Air Temp ref ~ : S/N. FBOB5C26
Avg Water Temp : 20 °C Barometric ref @ S/N. FBOG5C26 Customer C.E.M TECHNOLOGY (THAILAND) CO., LTD.
Air Pressure : 760.00 mmHg Water Temp ref : - 219/43 Moo 12, Petchkasem Road, Omnoi,
Salinity : 0ppt ID NO. HS001 Krathumban, Samutsakorn 74130
Technician : Kittipong M.
Calibration Details Equipment Thermo Reactor
: _ Manufacturer Merck Model TR 420
Calibration Point °1OD% air sat. (status) (slatus) Serial No. 23290802 ID No. WW-07-003
o eRG RN Description Resolution of UUC : 1 °C
Measurement 1 (mgf) 9.08 (PASS) - -
Measurement 2 (mg/l) 9.08 (PASS) & z Environmental Conditions  Ambient Temperature:  26.3 °C
Measurement 3 (mg/) 9.09 (PASS) = = Relative Humidity: 46 %
Measurement 4 (mgfl) 9.08 (:ﬁl - Atmospheric Pressure: -
:eawmmen: z {{m:ﬁﬂ: ggﬁ EP ASS: ) ) Calibration Location Lab room
jeasuremen T i - 2
Maakia (7 (mgh) 9.08 (PASS) R R Received Date 20 September 2024
Measurement 8 (mgfl) 9.07 (PASS) . B Calibration Date 20 September 2024
Measurement 9 (mg/l) 9.07 (PASS) 3 Date of Issue 23 September 2024
Measurement 10 (mg/) 9.07 (PASS) - = Condition of Artifacts Used conditions but can be calibrated <
-
Mean Measurement 9.08 mgi - -
Inaccuracy 0.01 mgfl - - Checked by Approved by
Overall Status (PASS) Act as Technical Manager Representative of Managing Director
Manufacturar Specification () (KrisyoslK.) () (Sakday.) ( Dr. Ekachai Puttitwong )
Patiphan K. On )
Accuracy = +- 0.02 mgh € ) YRSpaale L= .(.); (OnnaaP.)
(/) (PongsakH.) () (NitiphongK.)
1) This certificale is issued based on the result that are found as shown on () (KanungC.) () (Nonthachai K. )
date and place of test only. () (PramongP.) () (Noppol P.)

2) The calibration procedure followed in accordance with Harikul Science Co., Ltd.
3) This result shall not be used for advertising purpose.

% &MJ’Q

¥

Technician Signalure Laboratory Manager

(Kittipong Maekwong) (Supreecha Sumaritam)




THAI HEART CALIBRATION CO., LTD. ' THAI HEART CALIBRATION CO., LTD.

11271 Moo 5, Phrack Sa, Muang, Samut Prakan 10280 11271 Moo 5, Ph Sa, Muang, Samut Prakian 10280

Tel 0-2394-2162, 0-2757-8435, 0-2757-8496-Fax... (-2757-8507 5 Tel 0-2394-2162, 0-2757-8435, 0-2757-8496-Fax.. (-2757-8507

Certificate No.:  T1-2009013/24 Page 2 oftotal 5 pages Certificate No.: ~ T1-2009013/24 Page 3 oftotal 5 pages
Reference Method : Measurement Results (Cont.):
- The calibration method used was CP-142 based on an in-house method. #L
- The temperature scale used was an ITS-90. Hole No. UUC Setting | Standard Reading | UUC Reading | Correction Stability of UUC | Uncertainty
- This certificate can be traceable to the national standards, which is realized the shown measurement units according to (°C) (°C) (°C) (°C) (x°C) *°C)
the International System of Units (SI Units). #1 150 148.7 150 -1.3 0.12
42 150 148.1 150 -1.9 0.10
Reference Standard Instruments: 43 150 1482 150 98 009 |
Type Serial No. Cert. No. Due Date Traceability #4150 148.5 150 -1.5 0.11
B ey ik S MY57010605/ T e— HO 45 150 149.0 150 -1.0 01
MY 59005437 46 150 148.7 150 2173 008 T
Remark: This certificate is traceable to the International System of Unit (SI Unit) through: #7 150 149.7 150 -0.3 0.14
- THC, Thai Heart Calibration Co., Ltd. 48 150 149.0 150 -1.0 0.09
#9 150 148.8 150 | -2 0.08
Measurement Results: #10 150 148.8 150 -1.2 0.09
#L #11 150 1482 150 -1.8 0.09
Hole No | UUC Setting | Standard Reading | UUC Reading | Correction Stability of UUC | Uncertainty | 412 150 148.4 150 16 [XI
(°C) (°C) (°C) - (0) (°C) (+°C)
#1 60 59.9 60 0.1 010 #R
#2 60 60.1 60 0.1 013 = Hole No. UUC Setting | Standard Reading | UUC Reading | Correction Stability of UUC | Uncertainty
#3 60 60.1 60 0.1 0.12 i (°C) (°C) (°C) (°C) - (*°C) (*°C) .
#4 60 60.1 60 0.1 . 0.13 ] #1 60 60.2 60 0.2 0.11
#s | 60 60.1 60 0.1 0.11 #2 60 60.2 60 02 02
- H#6 60 60.2 60 02 0.09 - - #3 60 60.4 60 04 0.11
47 60 60.2 60 02 0.13 A #4 60 60.3 60 03 0.09
iy #8 60 60.0 60 0.0 o1 45 | 60 60.4 60 04 010
T 60 60.0 60 0.0 0.09 46 60 60.0 60 0.0 0.09 56
#10 60 60.1 60 0.1 0.09 #7 60 60.2 60 0.2 0.12
#11 60 60.1 60 0.1 0.10 ' T 60 603 60 0.3 oot
_#2 60 60.1 60 0.1 0.12 #9 | 60 60.1 60 0.1 007
10 | 60 60.5 60 0.5 0.10
60.4 60 0.4 0.09
60 03 T




THAI HEART CALIBRATION CO., LTD.

112/1 Mo Mua J Pr 10280

THAI HEART CALIBRATION CO., LTD.

5. Ph Sa, Muang, Samut Prak 10280

Tel. 0-2394.21 . 5127578496 Fax.: )-2757-8507

57-8435, 0-2757-8496 Fax.: 0-2757-8507

Certificate No.:  T1-2009013/24 Page 4 oftotal 5 pages Certificate No.:  T1-2009013/24 Page 5 oftotal 5 pages
Measurement Results (Cont.): Measurement Results (Cont.):
#R
Hole No. UUC Setting | Standard Reading | UUC Reading | Correction Stability of UUC | Uncertainty SRe= :
(C) (°0) (C) () (*°0) (*°0) (—\ /__\
#1 150 149.4 150 0.6 0.10 @ @ @ @ @ @
#2 150 1484 150 -6 0.10
#3 150 149.2 150 0.8 0.12 @ @ @ @ @ @
#4 150 149.0 150 -0 011
#5 150 149.4 150 0.6 0.07
- #6 150 148.7 150 03 o0 @ | i @ @ @ @
47 150 149.4 150 0.6 0.10
48 150 148.8 150 2 0.07 @ @ @ @
#9150 148.8 150 -1.2 0.11 \_/ &_.)
C#10 150 150.1 150 0.1 0.14 Front View Front View
s | 150 149.8 150 0.2 0.11
#12 150 149.0 150 -1.0 0.10 L R

The above reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the standard
uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

- End of Certificate -
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PREVENTIVE MAINTENANCE

Atomic Absorption Spectrometer

Instrument List is System

"Equipment

[ Model [ ' Serial Number

. SavantAA ' B A7310

[Date: | 1si06/2024 -

Contact person : | amgaaas) nasd / 081-351-0828

Place of v 35,80 malulad (Ineuaus) $1in
| installation : | i T ———
Custumer : viEm 38188 walulad (lneuaud) $1a
Address : 219/43 W12 NUUINTTINEN FIUABBNUDE SNNANTTYHWLY

JMINANNTAIAT 74130

uidv fimoniow mu‘u'ln:l dria
2533 2370 R e v 10260

Tiadwal 0 2.6

Delivering growth — in Asia and beyond

—— &= DKSH

: Plg ugdn Graaan inalulad dido

PREVENTIVE MAINTENANCE AND PERFORMANCE VERIFICATION REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER (AAS)

Customer: u$ £8:8u malulad (Inuaud) $1rie Manufacturer:  GBC Scientific Equipment Pty Ltd
Address : 219/43 W12 DUWWIWTTINSY FTURE Model :
ENTULLY SIniRaLnTaAT 74130 Serial No :
Contract : Location :
Power on switch and initial status i
y 1 ot i 4 w t C
YLATE T Yooy sz b VN T0 0 4T

Preventive Maintenance : i Remarks

Electrical Voltage

Main voltage ( power supply check 220V =10V I C 00 VAL
Power indicator light (Replace if faulty % N/
Power core (Clean or replace as appropriate 1 NTA

(miin

iter element as ap;

Fan (Clean or replace f

Py pd

Environment

Temperature (10 to 35 deg.C

oja

Humidity (8 to 80
Air Quality (No Dust)

Mo corrosive vapours present from laboratory sample preparation or

Windows lens

Light Source (Che — T = 3

D2 Lamp (Check ™ 2d
Gas system

General (Tube and Fitting — 0O 2ol

Air Zero (Inlet pr

x
J
£

Acetylene (Ir
Nitrous oxide (Inle

Operating system 'i\r\ J 3 5 l’»n

(miE=]
=

<l| &

Software Version i ;

Verify that all computer links and installed software operate correctly

ATOMIC ABSORPTION SPECTROPHOTOMETER Page 1/4
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usdn dmaane inalulad Siia e Pia uSdn diaaan inalulad Siio

Bleed gas lines h T Gody
Ignitor e a abilit i
R g plug quire
Extinguish (Check og I, L [
Horizontal movement (Check o 1ar | O eacly
Vertical movement (Check oper ™ L} Ceordr
Burner Adjuster [ Check of
> - o | O
Note:
Bebn P iraritoson G
T 131 S
= ! A0 thk 1T Nk I
Preventive Maintenance Remark
Flame system
Burner head (Clean the ™ Loand
Burner mount (Cf he burner L} O a 1
keedy Customer : Date
Spray chamber (! ect the bea k 8 i ™ O 9 2 b3
ts Chack o o ¥ 4
i ts ) ref ( it B (L y )
Safety interlocks = = T -
) i i Service Engineer : ¢ Maintenance Date :
» Burner n ™
2 Jom /
»~ Spray cha .h 5] | 1% Uom [ B0 4
Pressure relief bung. (C Ly O (  Mr. NIWAT SUPATANIT )
Nebulizer (Clean and ng 04 C]
Gas connections (Chet I O
Capillary tube (Che, | O Beodsy
Liquid trap (Drair I O Peedil

ATOMIC ABSORPTION SPECTROPHOTOMETER Page 2/4 ATOMIC ABSORPTION SPECTROPHOTOMETER Page 3/4



Job No. WD-00029207 ar & D KS H

Basic

2]

udn dmoaoo inalulad S1ia

Specification Actual Value S Remarks

P4 (BN o a l

1. Wavelength accuracy C

optic calibration check s - : Q|~"'\ I‘_‘ : J
2. Slit width accuracy nm o0a S shf a0a 199 G4 | M O €. 21 nm
Bob
0 1.5 nm, 1.0 nm P P ] & 0 1 5 v
0.2 n nm,1.0 nm) 0.5 nm +0.05 nm 04 ::Q_L";"?‘i'-l.:!ﬁ'.'-fg I, 3 .55
) N 10 nm 300 14 1y /305 18 4% od O l.c2 v
3. EHT p \ [ B N
4. Absorbance accuracy L] E
absorbance calibration Agat Kos
heck
- ('_. g AL
5. Background correction SavantAA <19 BC on with gauze ud 86
optics alignment check) SensAA/X ~C.Cet Abs
BC on without gauze:
-0.c004 Abs
for 10 samples.
B. Sensitivity /noise Cu 5 ppm 0.4b50 Abe, lie] U (/n
flame test 0.7 AL :
agueous Cu solution test 0.5% RSD o O 4
<0.5% RSD s N
er air-acetylene 0. - B5P

Customer : - i Date

( WN Jans T )

| Service Engineer : S0 ; =5
& Nietont o X Maintenance Date :

15[ Tun [2024
{ Mr. NIWAT SUPATANIT )

ATOMIC ABSORPTION SPECTROPHOTOMETER Page 4/4

Results File

Analysis
Filename

Date

Method

Instrument Parameters
System Type

Element

Matrix

Lamp Current
Wavelength

Slit Width

Slit Height

Instrument Mode

K:\PM AAS\2567\Cu Sppm_Service.res

C:\Users\Administrator\Documents\Analysis1.anl
Tue Jun 18 11:30:11 2024

Flame
Cu

4.00 mA
324.70 nm
0.50 nm
Normal

Abs. BC Off

Sample Measurement Parameters

Measurement Mode
Sample Introduction
Read Time

Time Constant

Replicates

Calibration Parameters
Calibration Mode

Overrange Sample Action

Conc. Units

Conc. Decimal Places
Calibration Failure On
Calibration Failure Action
Measure Sample Blank After Cal.

Auto Save Method After Cal.

Integration
Manual
3.00s
0.00

10

Conc Least Squares
None

Hg/mi

3

None

Stop

Yes

No

1 of 7



Quality Parameters

Second Fail Action Stop

Range Checking Off

Check Sample Conc 1.0000 pg/mi

Check Sample Lower Range 80.00 %

Check Sample Upper Range 120.00 %

Check Sample Fail Action Stop

Check Sample Flag *

Flame Control Parameters

Flame Type Air-Acetylene

Fuel Flow 2.000 I/min

Oxidant Flow 10.00 I/min

Burner Angle 0.00°

Workhead Height 15.00 mm

Full Calibration

Calibration Mode Conc Least Squares Max Error: 0.0000 R*:1.0000

Error Calibration has zero gradient

Sample Conc. %RSD Mean Replicates

Label (pg/ml) Abs.

Table Blank - - 0.0000

Standard 1 5.000 ——  0.0000

STD Gauze 0.49 e 0.09 04897 04897 04905  0.4897
04898 04902 04892
04896 04894  0.4890
0.4897

Analysis

Filename C:\Users\Administrator\Documents\Analysis1.anl

Date Tue Jun 18 11:34:16 2024

R : 1.0000

2007

Method

Instrument Parameters

System Type Flame
Element Cu

Matrix

Lamp Current 4.00 mA
Wavelength 324.70 nm
Slit Width 0.50 nm
Slit Height Normal
Instrument Mode Abs. BC On

Sample Measurement Parameters

Measurement Mode Integration
Sample Introduction Manual
Read Time 3.00s
Time Constant 0.00
Replicates 10

Calibration Parameters

Calibration Mode Conc Least Squares

Overrange Sample Action None
Conc. Units pg/mi
Conc. Decimal Places 3

Calibration Failure On None
Calibration Failure Action Stop

Measure Sample Blank After Cal. Yes
Auto Save Method After Cal. No

Quality Parameters

Second Fail Action Stop
Range Checking Off
Check Sample Conc 1.0000 pg/ml

3of 7



Quality Parameters

Check Sample Lower Range

Check Sample Upper Range

Check Sample Fail Action

Check Sample Flag

Flame Control Parameters

Flame Type

Fuel Flow
Oxidant Flow
Burmner Angle
Workhead Height

Full Calibration

Calibration Mode

80.00 %
120.00 %
Stop

Air-Acelylene
2.000 l/min
10.00 Vmin
0.00°

15.00 mm

Conc Least Squares Max Error: 0.0000 R*:1.0000 R :1.0000

Error Calibration has zero gradient

Sample Conc. %RSD Mean Replicates

Label (pg/mi) Abs.

Table Blank - - 0.0000

Standard 1 5.000 ----  0.0000

BC on with Gauze @ - HIGH -0.0017 -0.0016 -0.0010  -0.0020
-0.0019 -0.0026 -0.0034
-0.0013  -0.0008 -0.0017
-0.0011

BC on without Gauze - HIGH -0.0007 0.0000 -0.0013 -0.0012
-0.0011  -0.0004 -0.0007
-0.0008 -0.0009 -0.0007
-0.0000

Analysis

Filename

C:\Users\Administrator\Documents\Analysis1.anl

4 0f 7

Analysis

Date

Method

Instrument Parameters

System Type
Element
Matrix

Lamp Current
Wavelength
Slit Width

Slit Height

Instrument Mode

Tue Jun 18 11:51:31 2024

Flame
Cu

3.00 mA
324.70 nm
0.50 nm
MNormal
Abs. BC Off

Sample Measurement Parameters

Measurement Mode
Sample Introduction
Read Time

Time Constant

Replicates

Calibration Parameters

Calibration Mode

Overrange Sample Action

Conc. Units
Conc. Decimal Places

Calibration Failure On

Calibration Failure Action
Measure Sample Blank After Cal.
Auto Save Method After Cal.

Quality Parameters

Second Fail Action

Integration
Manual
3.00s
0.00

10

Conc Least Squares
None

pg/mi

3

Naone

Stop

No

Yes

Stop

Sof 7



Quality Parameters
Range Checking
Check Sample Conc

Check Sample Lower Range
Check Sample Upper Range
Check Sample Fail Action

Check Sample Flag

Flame Control Parameters

Flame Type

Fuel Flow
Oxidant Flow
Burner Angle
Workhead Height

Full Calibration

Calibration Mode

Off

1.0000 pg/mil
80.00 %
120.00 %
Stop

Air-Acetylene
2.000 l/min
10.00 Vmin
0.00°

15.00 mm

Sample Conc. %RSD Mean Replicates

Label (ug/mi) Abs.

Cu1 5.007 035 0.7661 07630 0.7673  0.7683
0.7617  0.7651 0.7635
07693 07674  0.7665

) 0.7691

Cu2 5.009 043 07664 07670 07640 0.7671
07736 07644  0.7683
07650 07626  0.7634
0.7689

Cu3 5.010 033 07666 07668  0.7681 0.7677
07670 07622 07714
07649 07652  0.7683
0.7648

Conc Least Squares Max Error: 0.0000 R*:1.0000 R:1.0000
Conc = Abs / ( 0.1530 + 0.0000 * Abs )

Sample Conc. %RSD Mean Replicates

Label (pg/mi) Abs.

Cal Blank ——— HIGH -0.0007 -0.0003 -0.0005 -0.0011
-0.0007 -0.0007 -0.0011
-0.0003 -0.0010  -0.0004
-0.0005

Standard 1 5.000 0.39 0.7650 0.7626  0.7674 0.7625
0.7674  0.7684 0.7661
0.7585  0.7657 0.7648
0.7668

6of 7
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Reference HC
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GBC Scientific Equipment Pty Ltd

Certificate of Conformance

This is to certify that the gauze membrane serial number: F104
Reads a value of: 0.49 A.U. at a wavelength of 440 nm, using a
GBC Cintra serial number V_4331 referenced to a NIST neutral

density filter: 8661/SRM 930D (1210).

Valid for 12 months from date of issue.
Date: 22/03/2024

Operator: NIWAT SUPATANIT

GBC



This is to certify that
Niwat Supatanit

From

DKSH Technology Limited
Thailand

~ has successfully completed GBC Service
Training including hardware and software training,
installation and repair on the following instruments:

AAS Instruments and Accessories
UV-Vis Instruments and Accessories

ICP-OES Quantima and Accessories
Introduction to:
ICP-TOFMS OptiMass
High Performance Liquid Chromatography
X-ray Equipment Emma

Training conducted in Penang, Malaysia

From 22 July to 2 August 2019

GBC

www.sigmaaldrich.com

Certified Reference Material

Reference material certificate

Copper Standard for AAS TraceCERT"

Product no.: 38996

Lot no.: BCCH9264

Description of CRM: Copper metal (pure material) in 2% HNOs (prepared with HNOa suitable for
trace analysis and high-purity water, 18.2 MQ-cm, 0.22 pm filtered).

Expiry date: JUN 2025

Storage: Store at 5°C-25°C

Density (certified) at 20°C:

1011.3 kg m™2 0.5 kg m3

Constituent  Certified values at 20°C and expanded uncertainties, U=k u (k=2) (121

Copper 989 mgkg® + 4 mgkg?

' 1000 mgL' * 4 mgl?

Metrological traceability:

Measurement method:

Intended use:

Instructions for handling
and correct use:

Health and safety
information:

Packaging:
Accreditation:

Certificate issue date:

IS0 17034
SRMS 0001

Cartificate Page 1 of 3

Certified values are traceable to the International System of units (SI) through
a | ally valid process. Details see "Details on metrelogical
traceability”.13

The certified value is determined by high-precision weighing of thoroughly
ch ized starting r ials and verified by measurement against NIST
SRMs or similar CRMs in accordance with ISO/IEC 17025.14

Calibration of AAS, ICP, spectrophotometry or any other analytical technique.
The bottle’s temperature must be 20°C. Shake well before every use. If storage
of a partially used bottle is necessary (at the user’s risk), the cap should be
tightly sealed and the bottle should be stored at reduced temperature (e.g.
refrig ) to piration rate.

Please refer to the Safety Data Sheet for detailed information about the nature
of any hazard and appropriate precautions to be taken.

250 mL HDPE bottle

Sigma-Aldrich Production GmbH is accredited by the Swiss Accreditation Service
SAS as reference material producer under no. SRMS 0001 in accordance with
international standard IS0 17034

29 JUL 2022

J e

Dr. P. Zell - Approving Officer

SAE

S, Matt - CRM Operations

Sigma-Aldrich Production GmbH, Industriestrasse 25, 9471 Buchs, Switzerland;
Tel +41-81-755-2511; Fax +41-81-756-5443; www.sigmaaldrich.com
Sigma-Aldrich Production GmbH is a subsidiary of Merck KGaa, Darmstads, Germany.

Certificate version 01
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Certification process details:

To guarantee top reliability of the values for this TraceCERT® certified reference material, three independent
procedures were followed. The values have to agree in the range of their uncertainties, but the value from the
gravimetric preparation has been chosen as certified value [31;

1. Gravimetric preparation using pure materials is a practical realization of concentration units, through
conversion of mass to amount of substance (3, If the purity of the materials is demonstrated and if
contamination and loss of material is strictly prevented this approach aliows highest accuracy and
small uncertainties. The certified value of this TraceCERT® reference material is based on this
approach and directly traceable to the SI unit kilogram, Therefore comprehensively characterized
materials of high purity are used. All balances are calibrated annually by an ISO/IEC 17025 accredited
laboratory and certified according to DKD guidelines. Calibration is checked daily with OIML Class E2 or
F2 weights.

2. The starting material is measured against a certified reference material (i.e. NIST or BAM) followed by
gravimetric preparation using balances calibrated with SI-traceable weights. Consequently the value
calculated by this unbroken chain of comparisons is traceable to the reference to which the starting
material is compared.

3. Whenever applicable the bottled TraceCERT® calibration solution is compared to a second reference
which is independent from the first reference.

Details on metrological traceability:

Only internationally accepted reference materials e.g. from NIST (USA) or BAM (Germany) have been carefully
selected to provide the basis for traceability to the SI unit mole. When no such reference is available, an
elemental metal or an adequate salt of highest available purity is used to confirm traceability to this pure material
(and therefore to the SI unit kg).

To underpin the certified gravimetric value all traceability measurements are performed with the most accurate
and precise analytical technique available. Therefore titrimetry measurement series are applied whenever
possible (corrected for trace impurities). When no titrimetric technique is available, the traceability
measurements are performed with another analytical technique, e.g. ICP-OES or AAS,

Reference and applied technique used for traceability measurements of the

starting material:  NIST SRM 728 / complexometric titration

bottled solution: BAM 365 / complexometric titration

Details on starting materials:

For high purity materials (P >99.9%) the most appropriate way of purity determination is to quantify the
Impurities (w1 ) and to subtract the sum from 100%. Impurities below the detection limit are considered with a
contribution of half of the detection limit (DL).

P:mn%—zm— Z{DTLJ)
7 7

Water containing materials were dried to absolute dryness by Individual drying conditions {up to 600°C). When

drying is impossible due to di position water was determined by high-precision KF-titration.
" - i ¥
Due to the production process, a homogeneous solution derives. Nevertheless a small h geneity contribution

is included into the calculation of content uncertainty of this CRM.

Density Measurement:

The density measurement is carried out in accordance with ISO/IEC 170251 and 1SO 15212-1 (8] using the
digital density meter DMA 4500M from Anton Paar with an oscillating U-tube installed. The measurement
uncertainty is calculated according to Eurachem/CITAC Guide and reported as combined expanded uncertainty
at the 95% confidence level, using a coverage factor of k = 2.

Certificate Page 2 of 3 Certificate version 01

Uncertainty evaluation:

The uncertainty contributions are Il d by the foll g cause-effect diagram 171
Typical relative contributions are:
ulmsm) < 0.01 % Mass of Purity of Starting
u(msaech) < 0.01 % Starting Material Material
u(Psu) < 0.05% (mswm) (Psm) —
Waighn, Determined of Dens
Emom <0.03% Muﬂ’ impurities (,D} ity
Usab <0.17 % Air buoya Non detected G
u(p) < 0.05 % e \ Value of CRM
A acaon Hamogensey Jeacning
o drid Sotvent quality Transpiraton
Mass of Homogeneity Stability
Batch Solution (hom) (stab)
(mBaicn)

i i i inties of the input
The combined standard uncertainty is calculated by combination of the standard uncertain
estimates according to Eurachem/CITAC Guide “"Quantifying Uncertainty in Analytical Measurement” and
IS0 1703412118

Expanded uncertainty is then calculated to a confidence level of 95%, typically by multiplying with a confidence
level factor of k=2.

References:

[1] IS0 Guide 35:2017, "Reference materials - Guidance for characterization and assessment of
homogeneity and stability” )

[2] Eura:ﬁem.fnc‘}ﬂ.c Guide, 3" Ed. (2012), “Quantifying uncertainty in analytical measurement”

[3] Eurachem/CITAC Guide, 2 Ed, (2019), "Metrological Traceability in chemical measurement

[4] The accredited testing laboratory STS 0490 performs the ements and ghing steps for thfs
certification of this CRM under ISO/IEC 17025:2017, "General requir for the comp ce o
testing and calibration laboratories” .

[5] IsO 13034: 20186, | requi its for the p e of ref material producers

DIN EN 1SO 15212-1:1998, Oscillation-type density meters - Part 1: Laboratory instruments
{g; Reichmuth, A., Wunderli, S., Weber, M., Meyer, V. R. (2004), "The uncertainty of weighing data obtained
with electronic analytical balances”, Microchimica Acta 148: 133-141,

Certificate of analysis revision history:

Certificate version Certificate issue date Reason for version
01 29 JUL 2022 Initial version
Disclaimer:

i i . Sigma-Aldrich Production
The purchaser must determine the suitability of this product for its particular use
Gmbff makes no warranty of any kind, express or implied, other than its products meet all quality control
standards set by Sigma-Aldrich Production GmbH. We do not guarantee that the product can be used for a
special application.

affiliates.
The vibrant M, Supelco, and Sigma-Aldrich are trademarks of Marck KGaA, Darmatadt, Germany of its

Detailed information on trademarks is available via publicly accessible rescurces.

© 2018 Merck KGaA, Darmstadt, Germany and/or its affiliates. All Rights Reserved.

The life science business of Merck KGaA, Darmstadt, Germany
operates as MilliporeSigma in the US and Canada.

Certificate Page 3 af 3 Certificate version 01
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ARCHEMICA

Certificate of Calibration

Agion RFIC: Anion (ID#1084)

This certificate is to verify that instrument below are calibrated

by Archemica Lab Co., Ltd.

Agion S/N: 221280114
AS-DV S/N: 22005880126
For

C.E.M Technology (Thailand) CDo., Ltd.

Date: Jul 25,2024

(Mr.Nutdanai Laekhwan)

Applications Chemist

\g‘i}
’

Y
X

&

Qualification Report
PM Check list, CM_OQ and PQ
Agion RFIC: Anion (ID#1084)
(1st Warranty Year 2) For

For C.E.M Technology (Thailand) Co., Ltd.




L ]

Checklist ICS Preventive Maintenance

F M Dionex lon Chromatography
Preventive Maintenance Report
Customer Organization Name/ Department
C.E.M Technology (Thailand) Co., Ltd. .
= = _Engineer Date
Preventive Maintenance Nutdanai Laekhwan 25-Jul-24
Check List Instrument Detail
Instrument Model | Application
Agion RFIC: Anion (ID#1084) Anion
Instrument components Serial Number
Agion 221280114
AS-DV 2205880128
Consumable Detail
Columns_ ‘Guard Columns | Suppressors | Concentrators Etc.
AS18 AG18 ADRSE00 - CR-ATC
EGC KOH
Remark:

Perform By Archemica

Customer

Date




Checklist ICS Preventive Maintenance Checklist Sampler Preventive Maintenance

ARCERICA ARCHERICA

General ICS Maintenance Checklist

No. ‘ Desaription Semit AS-DV Autosampler Preventive Maintenance Checklist

Power on & Connecti Checked | Cleaned | Replaced N.A.

1 Insliuinentpowsron fat = - = Model Serial number Firmware Version
2 [ t connection ] - - [ ]
Valve Checked | Cleaned | Replaced N.A. [ As-DV 2205880126 1.6.0
3 Rebuilt injection valve & port [] [l 5]
4 - Rotor seal ] X ] []
5 - Stator face O | [ [

(Optional) Auxiliary Valve Rebuild Checked | Cleaned | Replaced N.A. No. Description Resuit
g Rehult auliaiy valve - port = Ll o] X Power on & Connection ! Checked | Cleaned | Replaced N.A.
7 - Rotor seal Ll E j 2 : »

8 - Stator face O O [] X 1. | AS-DV power on ] - - (m

Check Valve Cartridge Checked | Cleaned | Replaced N_.A. 2 AS-DV connection = . R 0
9 Inlet check valve bly B [H] [ ] [] ' -

10 | Outlet check valve ] ] ] ] Sampling Tip Checked | Cleaned | Replaced | N.A.
ik 5 ur::lipfzi;n;f:;:us\:;ﬁemaﬂon Z. — o — 3. | Sampling needle O 5] [ O
b ] st Checke Cleaned | Replaced N.A.

Piston Seal and Piston "’g drjuGr R i 4. | Sampling tubing (Transfer line) O & O O
12 Piston rinse seal in primary pump head | | | | [ = .
73| Piston seal in primary pump head = ] B n 5. | Reconnect sampling needle & tubing = 23 __* . a
14 Piston in primary pump head B ] ] [] Other Checked | Cleaned | Replaced N.A.
15 | Piston rinse seal in secondary pump head [ | ] [] 5 Checkcarousslimoverient = R O
16 Piston seal in secondary pump head 4] O [ ] [ ] - =
17 | Piston in secondary pump head X L] (] [] 7 Check needle movement %

Waste Valve and Priming Valve Checked | Cleaned | Replaced N.A. B Lubricate needle drive = Lubricated O
18 | Waste valve [ O ] ] ubricate = =
19 | Priming valve X ] [] [] 9 AS-DV cover ® 0

Cell Detector Checked | Cleaned | Replaced N.A. (Optional) High Pressure Valve Checked | Cleaned | Replaced N.A.
20 | Check conductivity cell g L] L = 10. | High pressure valve Port a O O X
21 Check hemical cell L ||
22 - Working electrode O ] ] = 1. - Rotor seal ] O ] [
23 - Reference electrode ] [] ] = 12, - Stator face m} O O ®
24 - Gasket ] ] 0 = - Reconnected liquid line to the

= = 13. O O O &
25 - Cell body ] ] O [ valve
Other Checked | Cleaned | Repl N.A.
26 | Sample Loop | size 25 ul ] =] O ]
27 End-line filter [ - | ; | Others | comments
28 Leak sensor X ] ] -
: P
29 | Lubricate pump mechanic O Liibeatsd - O
30 Reconnected liquid lines to the valve [ - - [ ]
31 Reconnected liquid lines to pump heads Z - - :
32 Primed pump [ i ;
33 | Checked pump for leaks ] - - []
34 | Checked gas for leaks ] - [ ]




CM O0Q

Chromeleon

Operation Qualification

Seq: ChromelecnLocallArchemicalWarranty\2024\1s1 Warranty Year 2 PMPQ 25-Jul-024\Station Qual 2024-07-25

Page 10of 12
ThermoFisher
SCIENTIFIC
Chromeleon Operational Qualification
General Information
Computer Name Version Number:

Instrument Controller: DESKTOP-32TEH3B 7.3.1 Build 6535
Client: DESKTOP-32T6H3B 7.3.1.6535
Operator: Mr.Nutdanai Laekhwan
Overall Test Result: Passed
Comparison Format:
All Parameters: Significant Digits: 10|

Reviewer's Signature / Dale

Chromaleon (c) Thermo Fisher Scientific 2018
Version 7.3.1.6535

Ngtdeont 3517

Operator's Signature I/ Date

CM_0Q / General Information
Printed: 25-Jul-2024 13:21



Seq: Chr ocallAr yi2024\1st Warranty Year 2 PMPQ 25-Jul-024\S1ation Qual 2024-07-25 Seq; Ct leonl 4115t Warranly Year 2 PMPQ 25-Jul-024\Station Qual 2024-07-25

Page 2 of 12 Page 3 of 12
ThermoFisher ThermoFisher
SCIENTIFIC SCIENTIFIC
Chromeleon Operational Qualification, Part 1 Chromeleon Operational Qualification, Part 1
Verification of Selected Results Verification of Selected Results
Detection Algorithm: Cobra
s : ! Report Variable Poak Name Status
Calbration Type: L Vit Otk Calibration PointX | Acetanilide ok
Evaluation Type: Area srcloia a
Standard Method: External p Ophenane 9
Calibration Mode: Total Topiophernions ok
_Report Variable Peak Name Status Calibration Point Y Acetanilide ok
Offset (c0) Acetanilide ok Acsiophenona ok
Acetophenane ok Proplophanona ok
Propiophenone ok
Amount [ng] Acetanilide ok
Slope (c1) Acetanilide ok Acetophenone ok
Acetophenone ok Propiophenone ok
Propiophenone ok
Resolution (EP) Acetanilide ok
Correlation Coeffi. Acetanilide ok Acstophenone ok
Acetophenone ok -
Propiophenone ok Resolution (USP) Acetanilide ok
Acetophenone ok
Variance Acelanilide ok . . .
Acetophenone ok Paak Azy Y 2 ok
Propiophenone ok (EPIUSP) Acelophenone ok
Propiophenone ok
Std. Deviation Acetanilide ok . -
Acetophenane ok Peak Asy ¥ A ok
Propiophenone ok (AIA) Acetophenone ok
Propiophenone ok
Rel. Std. Dev. Acetanilide ok
Acatophenone ok
Propiophencne ok
Variance Coeff. Acetanilide ok
Acetophenone ok
Propiophenone ok
Cheomeleon (c) Themma Fisher Sclentfic 2018 CM_0Q/ Raport Formula_Part_ Chromeleon (c) Thermo Fisher Scientific 2018 CM_0Q  Report Formula_Part_1

Version 7.3.1.6535 Printed: 25-Jul-2024 13:21 Version 7.3.1.8535 Printed: 25-Jul-2024 13:21



- Chicmslatnt icalWarraniy\2024\1st Warranty Year 2 PMPQ 25-Jul-024\Station Qual 2024-07-25

Seq;
Page 4 of 12

ThermoFisher
SCIENTIFIC

Chromeleon Operational Qualification, Part 1

Verification of Selected Results

Status

Report Variable
Theoretical Plates Acetanilide
(EP) Acetophenone
Propiophenone
Theoretical Plates Acetanilide
(USP) Acetophenaone
Propiophenone
Theoretical Plates Acetanilide
(JP) Acetophenone
| Propiophenone
Test Result: Passed

Chrameleen (¢) Thermo Fisher Scientific 2018
Wersion 7.3.1.6535

ok
ok
ok

ok
ok
ok

ok
ok

ok

CM_0Q / Report Formula_Part_1
Printed: 25-Jul-2024 13:21

Seq: Cl ocal 2024\ 1st
Page 5of 12

ThermoFisher
SCIENTILFIC

y Year 2 PMPQ 25-Jul-024\Station Qual 2024-07-25

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

Detection Algorithm: ~ Cobra

Calibration Type: Lin, WithOffset
Evaluation Type: Area
Standard Method: External

Calibration Mode: Total

| Report Variable Peak Name Status
Injection No. ok
Name ok
Type ok
Position ok
Status ok
Volume ok
Dilution Factor ok
Weight ok
IntStd ok
|InstrumentMethod ok
ProcessingMethod ok
Chromatogram Channel ok
No. of Peaks ok
Chromatogram Start Time ok
Signal Min. ok
Signal Max. ok
Unit ok
Noise ok
Peak Resuits No. Acetanilide ok
No. Acetophenone ok
No. Propiophencne ok
Peak Name Acetanilide ok
Peak Name Acetophenone ok
Peak Name Propiophenone ok
Ret.Time Acetanilide ok
Ret.Time Acetophenone ok
Ret.Time Propiephenone ok

Chromeleon (c) Thermo Fisher Scientific 2018
Version 7.3.1.6535

CM_OQ/ Report_CM_Part_2
Printed: 25-Jul-2024 13:21



Seq: ChromeleonLocaliA

D24\1st

Page G of 12

ThermoFisher
SCIENTIFIC

y Year 2 PMPQ 25-Jul-024\Station Qual 2024-07-25

Chromeleon Operational Qualification, Part 2

Most Frequently Used Parameters: Comparison with Expected Results

Peak Results

Peak Name Status
Abs.Ret.Dev. Acetanilide ok
Ret.Dev.(abs) Acetophenone ok
Ret.Dev.(abs) Propiophenone ok
Rel.Ret.Dev. Acetanilide ok
Ret.Dev.(rel) Acetophenone ok
Ret.Dev.(rel) Propiophenone ok
Area Acetanilide ok
Area Acetophenone ok
Area Propiophenone ok
Rel.Area Acetanilide ok
Rel.Area (Total) Acetophenone ok
Rel.Area (Total) Propiophenone ok
Height Acetanilide ok
Height Acetophenone ok
Height Propiophenone ok
Rel.Height (Total) Acetanilide ok
Rel.Height (Total) Acelophenone ok
Rel.Height (Total) Propiophenaone ok
Amount Acetanilide ok
Amount Acetophenone ok
Amount Propiophenone ok
Concentration Acetanilide ok
Concentration Acetophenone ok
Congcentration Propiophenone ok
Rel.Amount Acetanilide ok
Rel.Amount Acetophenane ok
Rel.Amount Propiophenone ok
Peak Width (0%) Acetanilide ok
Peak Width (0%) Acetophenone ok
Peak Width (0%) Propiephenone ok
Peak Width (5%) Acetanilide ok
Peak Width (5%) Acetophenone ok
Peak Width (5%) Propiophenone ok
Peak Width (10%) Acetanilide ok
Peak Width (10%) Acetophenone ok
Peak Width (10%) | Propiophencne ok

Chromelaon (c) Thermo Fisher Scientific 2018

Version 7.3.1.6535

CM_0Q/ Report_CM_Part_2

Printed: 25-Jul-2024 13:21

Seq: C
Page 7 of 12

iy 1st Warranty Year 2 PMPQ 25-Jul-024\Station Qual 2024-07-25

ThermoFisher
SCIENTIFIC

Chromeleon Operational Qualification, Part 2

Most Frequently Used Parameters: Comparison with Expected Results

Peak Results

Peak Name Status
Peak Width (50%) Acetanilide ok
Peak Width (50%) Acetophenone ok
Peak Width (50%) Propiophenone ok
Left Width (0%) Acetanilide ok
Left Width (0%) Acetophenone ok
Left Width (0%) Propiophenone ok
Right Width (0%) Acetanilide ok
Right Width (0%) Acetophenone ok
Right Width {0%) Propiophenone ok
Peak Start Acetanilide ok
Peak Start Acetophenone ok
Peak Start Propiophenone ok
Peak Stop Acetanilide ok
Peak Stop Acetophenone ok
Peak Stop Propiophenone ok
Peak Start Value Acetanilide ok
Peak Start Value Acetophenone ok
Peak Start Value Propiophenone ok
Peak Stop Value Acetanilide ok
Peak Stop Value Acetophenone ok
Peak Stop Value Propiophenone ok
BL-Value Peak Start Acetanilide ok
BL-Value Peak Start Acetophenone ok
BL-Value Peak Start Propiophenone ok
BL-Value Peak Stop Acetanilide ok
BL-Value Peak Stop Acetophenone ok
BL-Value Peak Stop Propiophenone ok
Type Acetanilide ok
Type Acetophenone ok
Type Propiophenone ok
Resolution (EP) Acatanilide ok
Resolution(EP) Acetophenone ok
Resolution(USP) Acetanilide ok
Resolution(USP) Acetophenone ok
Asymmetry(EP) Acetanilide ok
Asymmetry(EP) Acetophenone ok
Asymmetry(EP) Propiophenone ok

Chromeleon (c) Thermo Fisher Scientific 2018

Version 7.3.1.6535

CM_0Q / Report_CM_Part_2
Printed: 25-Jul-2024 13:21



Seq: Ch leonLocal\Arc
Page Bof 12

Peak Results

Peak Calibration

y\2024\1st Warranty Year 2 PMPQ 25-Jul-024\S1ation Qual 2024-07-25

Seq: C ocall i202411st Year 2 PMPQ 25-Jul-024\Station Qual 2024-07-25
Page 9of 12
ThermoFisher ThermoFisher
SCIENTIFIC SC EE NT LF1G
Chromeleon Operational Qualification, Part 2 Chromeleon Operational Qualification, Part 2
Most Frequently Used Parameters: Comparison with Expected Results Most Frequently Used Parameters: Comparison with Expected Results
Peak Name Status

Asymmetry(AlA) Acetanilide ok Peak Calibration No. of Points Propiophenone ok
Asymmetry(AIA) Acetophenone ok No. of Points(disabled) Acetanilide ok
Asymmetry(AlA) Propiophenone ok No. of Points(disabled) Acetophenone ok
Theor. Plates(EP) Acetanilide ok No. of Points(disabled) Propiophenone ok
Theor. Plates(EP) Acetophenone ok Variance Acetanilide ok
Theor. Plates(EP) Propiophenone ok Variance Acetophenone ok
Theor. Plates(USP) Acetanilide ok Variance Propiophenone ak
Theor. Plates(USP) Acetophenone ok Var.Coeff Acetanilide ok
Theor. Plates(USP) Propiophenone ok Var.Coeff Acetophenone ok
Theor.Plates (JP) Acetanilide ok Var.Coeff Propiophenone ok
Theor. Plates(JP) Acetophenone ok Std.Dev. Acetanilide ok
Theor. Plates{JP) Propiophenone ok Std.Dev. Acetophenone ok

Std.Dev. Propiophenone ok
Cal.Mode Acetanilide ok Rel.Std.Dev. Acetanilide ok
Cal.Mode Acetophenone ok Rel.Std.Dev. Acetophenone ok
Cal.Mode Propiophencne ok Rel.Std.Dev. Propiophenone ok
Cal.Type Acetanilide ok Corr.Coeff. Acetanilide ok
Cal.Type Acetophenone ok Corr.Coeff. Acetophenone ok
Cal.Type Propiophenone ok Corr.Coeff. Propiophencne ok
Weights Acetanilide ok R-Square Acetanilide ok
Weights Acetophenone ok R-Square Acetophenone ok
|Weights Propiophenone ok R-Square Propiophenone ok
Calibr. Coefficlent CO Acetanilide ok Adj. R-Square Acetanilide ok
Calibr. Coefficient CO Acetophenone ok Ad]. R-Square Acetophenone ok
Calibr. Coefficient C0O Propiophenone ok Adj. R-Square Propiophenone ok
Calibr. Coefficient C1 Acetanilide ok X Acetanilide ok
Calibr. Coefficient C1 Acetophenone ok x Acetophenone ok
Calibr. Coefficient C1 Propiophenone ok x Propiophenone ok
RF-Value Acetanilide ok Y Acetanilide ok
RF-Value Acetophenone ok ¥ Acetophenone ok
RF-Value Propiophenone ok ¥ Propiophenone ok
No. of Points Acetanilide ok w Acetanilide ok
Mo. of Points Acetophenone ok W Acetophenone ok

w Propiophenone ok

F(X) Acetanilide ok

F(X) Acetophenone ok

F(X) Propiophenone ok

Chromeleon (¢} Thermo Fisher Scientific 2018

Version 7.3.1.6535

CM_0Q / Report_CM_Part_2

Chromeleon (c) Thermo Fisher Scientific 2018

Printed: 25-Jul-2024 13:21 Version 7.3.1.6535

CM_0Q/ Report_CM_Part_2
Printed: 25-Jul-2024 13:21



Seq: CI LocalArch
Page 10 of 12
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ThermoFisher
SCIENTIFIC

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

Peak Calibration

Component

Chromeleon (c) Thermo Fisher Scientific 2018

Version 7.3.1.6535

Peak Name
Residual for Cal.Point X Acetanilide ok
Residual for Cal.Point X Acetophenone ok
Residual for Cal.Point X Propiophenone ok
Calibration Point Status Acetanilide ok
Calibration Point Status Acetophenone ok
Calibration Point Status  |Propiophenone ok
| Amount Acetanilide ok
Amount Acetophenone ok
Amount Propiophenong ok
Cal.Type Acetanilide ok
Peak Type Acetanilide ok
Left Limit Acetophenone ok
Right Limit Acetanilide ok
Group Acetanilide ok
Factor Acetophenone ok
Amount Acetanilide ok
Conc.Unit Acetophenone ok

CM_0Q { Reporl_CM_Part_2
Printed: 25-Jul-2024 13:21

Seq: Chrc Localirchemic

024\ 15t ¥

Page 11of 12

ThermoFisher
SCIENTIFIC

y Year 2 PMPQ 25-Jul-024\Station Qual 2024-07-25

Chromeleon Operational Qualification, Part 2

Most Frequently Used Parameters: Comparison with Expected Results

Peak Purity

Test Result:

|Report Variable Peak Name

PPI Acetanilide ok
PPl Acetophenone ok
PPI Propiophencne ok
RSD PPI Acetanilide ok
RSD PPI Acetophenone ok
RSD PPI Propiophenone ok
Match Acetanilide ok
Match Acetophenone ok
Match Propiophencne ok
RSD Match Acetanilide ok
RSD Match Acetophenone ok
RSD Match Propiophenone ok
Rel.Max at Acetanilide ok
Rel.Max at Acetophenone ok
Rel.Max at Propiophenone ok
Passed

Chromeleon (c) Thermo Fisher Sclentific 2018

Version 7.3.1.6535

CM_0Q / Report_CM_Part_2
Printed: 25-Jul-2024 13:21
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Seq: CF
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SOFTWARE 0Q -
ThermoFisher
. T
ThermoFisher gelieNTIFIC
SCIENTIFIC
. -t . Chromeleon
Chromeleon Operational Qualification, Part 3 _—
System Suitability Test: Comparison with Expected Results Part1- of Selected Resulls PASS
Part 2 - Most Frequently Used F ters: Comparison with Expected Results PASS
Part 3 - System Suitability Test: parison with Expected Resulls PASS
Variable Category _|Report Variable _______IStatus
System Suitability  |Number ok
Test Case Name ok
Inj.Condition ok
Eval. Formula ok
Operator ok
Statistics ok
Rounding ok
MinimumNumberOfinjections ok
M NumberOfinjecti ok
Channel ok
Peak ok
Ref. Value Formula 1 ok
Ref. Value Formula 2 ok
M.A. ok
System Suitability Inj. Eval. Result ok
Test Case Result Eval. Result ok
Peak Result ok
Injection Condition Result ok
Ref. Value 1 ok
Ref. Value 2 ok
Result ok I
Message ok
Average ok
Count ok
Maximum ok
Minimum ok
Range ok
Rel. Range ok |
Rel. Std. Dev. ok
Std. Dev. ok
Sum ok
Test Result: Passed
ARCH
OVERALL TEST RESULT(FASS
ARCHEMICA, INTE
Field Service Rep tative Signature: Customer Signature:
_Nyidoger,
Date: 95 1316 Date:
Chromeleon (c) Thermo Fisher Scientific 2018 CM_0Q ! Report_ CM_Part_3
Version 7.3.1.6535 Printed: 26-Jul-2024 13:21 RPG Reports v2.064 25-Jul-2024
© 2024 Thermo Fisher Scientific Software 00 Report Page 1 of 1




0Q REVIEW AND COMPLETION ThermoFisher

SCIENTIFIC

These Operational Qualification Results should be reviewed by the Customer. If the qualification is accepled, both the
Customer and the Service Representative should sign the Operational Qualification Results, below.

OPERATIONAL QUALIFICATION RESULTS

Based upon the actual results oblained, this Operational Qualification PASSED the accept criteria described in
the Operational Qualification in the llation Checklist | |

Service Representative
A Field Service F tative si below confirms the comp of all ts of the Operational Qualification

and have concluded that the system has been successfully verified to be operating as required.

Customer

AC ignature below confirms the pletion of all aspects of the Operational Qualification have been
completed and that the system has been successfully verified to be operating as required.

ua ¥iin
Field Service Representative Signaium: Customer Signature:
Mtoen,
Date: 15 oL Date:
RPG Reports v2.064
© 2024 Thermo Fisher Sclentific

0Q EXCEPTIONS AND COMMENTS Thel'm ) Flsh er
SCIENTIFIC

NIA

Remainder of Page Intantionally Blank
| Field Service Rep ive Signature: Customer Signature:
Nutdnpa:
Date: 25h\1lu Date:
RPG Reports v2,064

© 2024 Thermo Fisher Scientific

25-Jul-2024
00 Exceplions and Commants Repor Page 10f 1



TEST EQUIPMENT AND STANDARDS Thel‘mo Fisher

Test Equipment

Equipment Manufact Model Serial Numt CallVer Date | Good Until
IC Qualification Thermo Scientific Test Box |l 21379153 NIA NIA
e - Multimeter FLUKE 289 20920144 NIA NIA
Pe rfo rmance Q u al |f| cat ion Thermocouple FLUKE K Type 20920144 NIA NIA
Balance Ohaus SPX2202 C327437137 NIA NIA
NIA NIA NIA NIA NIA MNIA
Standards/Chemicals
Description Man C (| Part k Lot Number Expiration Date
Mitrate Thermo Scientific 5 ppm 060254 231226 NIA
Nitrate Thermo Scientific 10 ppm 060254 231226 NIA
Nitrate Thermo Scientific 25 ppm 060254 231226 NIA
Nitrate Thermo Scientific 50 ppm 060254 231226 NIA
Nitrate Thermo Scientific 100 ppm 080254 231226 NIA
Nitrate Thermo Scientific 1000 ppm 080254 231226 NIA
MNIA NIA NIA NIA NIA NIA
MNIA NIA NIA NIA NIA NIA
NIA NIA NIA NIA NIA MNIA
NIA NIA NIA NIA NIA NIA

A

oL -
Field Service Representative Sig' nature: Customer Signature:
Dy tare
Date: 131 Mq(, Dale:
RPG Reports v2.064 25-Jul-2024

© 2024 Thermo Fisher Scientific Test Equipment and Standards Report Page 1 of 1



NOISE AND DRIFT (CD)
ThermoFisher
SCIENTIFIC
0
Bl
" -2
£ s
&
(4 5 (]
%
T ¥ T T T T T
oo 5.0 100 15.0 200 50 30.0 5.0
Minutes
Information
System
St Agion RFIC
Detector
SN 221260053
Data Path | S"rom: [desk 3216h3b/CH i y/2024/1st Year 2 PMPQ 25-
Jul-024/1C 0Q.seq/273.smp/ECD_1.channel/ECD_1.chm
Noise and Drift
Test Measured (nS) 0Q Limit (nS) Result Conversion Factor
Noise 11 nS 520 nS PASS 1000
Drift 0.7 nS/hr s 20.0 nSthr PASS 1000

OVERALL TEST RESULT:
1w

B 2 1
Field Service Representative Signature:

C Signature:
NyRdoems
Date: 99 %le4 Date:
RPG Reporis v2.064 25-Jul-2024
© 2024 Thermo Fisher Scientific MNotse and Dft (CO) Report Page 1.0f 1

REPEATABILITY (CD)
‘ ThermoFisher
SCIENTIFIC
Information
System Name Agion RFIC
Detector SN 221260053
Data Path Cr leonLocal:/fAr [Warranty/2024/1st Warranty Year 2 PMPQ 25-Jul-024/1C 0OQ
Peak Results
Sample Name Injection Volume (uL) Retention Time (min) Area
Repeatability 1 25 0.3583 2.654
Repeatability 2 25 0.36 2.659
Repeatability 3 25 0.3583 2.665
Repeatability 4 25 0.3583 287
Repeatability 5 25 0.3567 2673
Repeatability 6 25 0.3587 2.68
Repeatability
Test Measured (% RSD) 0Q Limit (% RSD) Result
Retention Time 0.3 5.0 PASS
Area 0.4 s1.0 PASS

@

ARCHEM.
OVERALL TEST RESULT:PASS
ARCH

ICHEMECA INTERMAT

Field Service Representative Signature:

Customer Signature:

tltdoypa.:

Date: 13 /%114

Date:

RPG Reports v2.064
© 2024 Thermo Fisher Scientific

25-Jul-2024
Repeatability (CD) Report Page 1.of 1



CARRYOVER (CD) -
ThermoFisher
SEIENTIFILC
Information
Sy Name Agion RFIC
D SN 221260053
Data Path Ct leonLocal:fArchemica/Warranty/2024/1st Wi ty Year 2 PMPQ 25-Jul-024/IC 0Q
Peak Results
Sample Name Injection Volume (L) Retention Time (min) Area
Ref Blank 25 0.3583 0.01
High Standard 25 0.3583 47.06
Carry 25 0.3533 0.022
Results
[ Test | Observed (%) | 0Q Limit (%) [ Result |
[ AREA | 0.03 £0.10 | PASS

OVERALL TEST RESULT:
ARC
LTD.

| Field Service Representative Signature:

Customer Signature:

Ny ovon,

Date: 15]y\y

Date:

RPG Reports v2.064
© 2024 Thermo Fisher Scientific

25-Jul-2024
Camyover (CD) Report Page 1 of 1

DETECTOR LINEARITY (CD) —
ThermoFisher
SCIENTIFIC
80
70
60
E 50
a0
& 30
20
10
o+ T T T T
0.0 200 40.0 600 80.0 100.0 1200
Minules
Information
System Name Agion RFIC
Detector SN 221260053
Data Path ChromeleonLocal:/lArchemicalWarranty/2024/1st Warranty Year 2 PMPQ 25-Jul-024/IC 0Q
Peak Results
Sample Name C tration Peak Height Calculated
Detector Linearity 01 5 5.014 4.11
Detector Linearity 02 10 9.227 10.57
Detector Linearity 03 25 19.042 25.63
Detector Linearity 04 50 34.755 48.73
Detector Linearily 05 100 67.512 99.97
Linearity
[ Test | Observed | 0Q Limit | Result ]
| r’ | 1.000 | = 0.999 | PASS |
AR
OVERALL TEST RESULT:2 PASS:
ARCHEMICA INTERNAT,
Field Service Representative Signature: Customer Signature:
W devant
Date: 27 [¥18Yy Date:
RPG Reports v2.064 25-Jul-2024

1© 2024 Therme Fisher Scientific

Detector Linearity (CD) Report Page 1 of 1



ELUENT GENERATOR TEST

EG Current Test

Set Point (mM Expected (mA) Reading (mA) Deviation (mA) 0Q Limit (mA) Result
1.00 1.6082 1.611 0.00 +0.01 PASS
5.00 8.041 8.047 0.01 + 0.05 PASS
10.00 16.082 16.104 0.02 +0.10 PASS
50.00 80.41 80.46 0.08 + 0.50 PASS
100.00 160.82 161.05 0.23 +1.00 PASS

Field Service Re Signature: Customer Signat

Ntdarn!
Date: 19 b1y Date:
RPG Reports v2.064 25-Jul-2024

© 2024 Thermo Fisher Scientific

Eluent Generator Test Report Page 1 of 1

IC PUMP FLOW RATE ACCURACY

IC Pump Flow Rate

Set Point (mL) (mL/min) ling (mL/min) ion (%) 0Q Limit (%) Result
0.5 0.4974 0.520 +2.0 PASS
1.0 0.9914 0.86 +2.0 PASS

OVERALL TEST RES

ARG

Field Service Representative Signature:

Customer Signature:

Mgt dava,

Date: 95 h\14

Date:

RPG Reports v2.064
© 2024 Thermo Fisher Scientific

25-Jul-2024
IC Pump Flow Rate Accuracy Report Page 1 of 1



TEMPERATURE ACCURACY EI}qr?z\?TF ith|ecr c e rt i fi c a t e

Column Compartment

[ SetPoint(’C) | Reading(°C) |  Deviation (°C) [ oaLimit¢c) | Result |
[ 30.0 | 30.4 | 0.4 | +2.0 | pass |

Certificate of Standards and

Instruments for Qualification

OVERALL TEST RESULT: PASS

Field Service Representative Signature: C Signature:
Ntsave
Date: 25130y Date:

RPG Reports v2.064 25-Jul-2024
© 2024 Thermo Fisher Scientific Temperature Accuracy Report Page 1 of 1
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SYSTRONICS CO.,LTD. A,

19/11-12, Sukhumwit Rd,, Nernphra, Muang Rayong, Rayang 21150, Thalland q?(_;‘\ F
Tel+66(38) 694 145-8, Fax+66(38) 694 149 ke

CALIBRATION CERTIFICATE

e i 40
TN 8112

Certificate No :

Job No:

EL231988
23110140

Recelved Date : 30 Nov 2023
Calibrated Date : 04 Dec 2023

Customer Name.
Customer Address.

i Archemica Lab Co, Utd.

39 Sol Sukhumvit 63 ( Ekamal )
:__Sukhumvit Rd.,North Klongton,
_ Wattana , Bangkok 10110
Instrument Description. :  TRUE RMS MULTIMETER

Manufacturer. i FLUKE
Model No. i 289
Serial Number. 1 20920144

TagNo: -

Callbration were conducted using in-house callbration procedure according to direct measurement with reference standard.

CP-EL-01, 02, 03, 04, 05, 06, 07, 10.
Comment.

Reference Standards Instrument,
Instrument Name Model Serial No.
__ Multi-Function Calibrator Fluke 5522A 2177901

Traceability Information,
- Traceable to the International System of Units (SI) through the National Institute of Metrology (Thailand), NIMT.

Environmental Conditions,

: (34-3)°C Relative Humidity : (50 +/- 15) % _

Calibration Information.
- The result of calibration was found accurate as show on date and place of calibration only.
- The reported uncertainty of measurement is based on standard uncertainty multiplied by a coverage factor & = 2,
providing confidence level of approximately 95%.

Calibrated by : Mr.Suputthana Prapasal

\y pproved Signatory
) Mr.Phitsanu Wangchal
) Mr.Tanawat Siripakdee
This certificate may not be reproduced, except in full unless permission I’urlhgpu'bll:\a_:bf\!g
et
from the calibration organization issuing this report.

Issued Date: 04 Dec2023

-

[

SYSTRONICS CO.,LTD.

16/11-12, Sukhumvit Rel, Nernphra, Muang Rayong, Rayong 21150, Thalland
Tel+66{38) 694 145-8, Fax.+66(38) 694 149

CALIBRATION CERTIFICATE

Certificate No.

i <P A0
AT BV

EL231988

Page. 20f5

fl

Range

Standard Value

uuc*Reading

Errar

(&) Uncertainty

oy

Function : DC Voltage M

50

50
50
50
500
500
500
5
5
5
50
50
50
500
500
500
1000
1000
1000
Function

1000
1000
1000
1000

mv 0.0000 mY
my 5,0000 myV
45,0000 mV
-45.0000 mV
50,0000 mV
450,000 mV
-450,000 mV
0.500000 V
4,50000 V
-4.50000 V
5.00000 V
45.0000 V
45,0000 V
50,0000 V
450.000 V
-450,000 V
100.0000 V
900,000 V
-900.000 V

0.0000000 V
100.0000 V
900.000 v
-900.000 V

B <<=z==B<<<s<s<s<s<s<s<s<<<

t (Without Adj

0.000 mv
5.003 mV
45.002 m¥
44,999 mV
50.00 mV
450,00 mV
-450,01 mV
0,5001 V
4,5003 V
-4,5002
5.000 V
45,002 V
-45,001 V
50,00 V
450,03 V
-450,02 V
100.0 V
839.9 V
-899.9 V

Voltage Measurement LoZ (Without Adjustment)

ooV
100.0 V
900.5 V
-900.5 V
)

5.000 mV
45.000 mV
50.000 mV
450,00 mV

0.50000 V
4,5000 V
5.0000 V
45.000 V
50.000 V
450.00 V

100.000 V
900.00 V

t (Without Adj
50 Hz

50 Hz

50 Hz

50
50
50
50
50
50
50
50
50

FRARAARSR

Remark : (*) UUC : Unit Under Calibration

5.007 mv
45,015 my
50.02 mV
450,22 my
0.5000 V
4.5057 V
5,003V
45.045 V
5000 V
450,39 V
100.1 V
Q006 V

2513w

0.0016 mV
0.0016 mV
0.0021 mV
0.0021 mv
0.0061 mV
0.0080 mv
0.0080 mV
0.000059 V
0.000082 V
0.000082 V
0,00059 V
0.00095 v
0.00095 ¥
0.0059 v
0.0095 v
0.0095 v
0.058 v
0.060 V
0.060 V

0,058 V
0.058 V
0.060 V
0.060 vV

0.0053 mV

0.013 mv

0.014 mV

0.11 mv
0.00012 vV
00011 V
0.0012 v
] 0.0085 V
g 0.011 v
0.1z v
0,060 V




SYSTRONICS CO.,LTD.

19/11-12, Sukhumvit Rd,, Nermphra, Muang Rayong, Rayong 21150, Thailand

Tel.+66(38) 694 145-8, Fax+66(38) 694 149

CALIBRATION CERTIFICATE

Certificate No.

EL231988
3of 5

Range Standard Value uuc*Reading

Error

(%) Uncertainty

Fungtion ; AC Voltage Measurement LoZ (Without Adjustment)
1000 ' 100.000 V 50 Hz 100.4 v
1000 W 900.00 V 50 Hz 9041 V

Function : DC Current M (Without A )
500 0.000 uA 0.00 uA
500 50.000 uA 50.02 uh
500 450.00 uA 450,07 uA

500.00 vA 500.1 uA
4500.0 uA 4501.1 vA
5,0000 mA 5.001 mA
45.000 mA 45,002 mA
40.000 mA 40.00 mA
360.00 mA 359,99 mA
0.50000 A 0.5011 A
4.5000 A 4,5007 A
1,00000 A 1.002 A
49,0000 A 9.021 A
Function : AC Current t (Without Adj

500 50.00 uA 50 Hz 49.92 uA
500 450.00 uA 50 Hz 449,89 uA

5000 500.00 wA 50 Hz 499.8 uA

5000 4500.0 up 50 Hz 4502.0 uA
50 5,0000 mA Hz 4.991 mA
50 45,000 mA Hz 44,987 mA
400 mA 40,000 mA Hz 40,00 mA
ma 360.00 mA Hz 360.149 mA

A

A

A

A

5000

5000
50
50

400
400
5

»>»>>3323355558

0.50000 mA Hz 0.4995 mA
45000 mA Hz 4.4976 mA
100000 mA 50 Mz 0,992 mA
90000 mA 50 Hz 8,998 mé.
3 (*) UUC ; Unit Under Calibration

0.00 uA
0.02 uA
0.07 uh
0.1 uA
1.1 uA
0.001 mA
0.002 mA
0,00 mA
-0.01 mA
0.0011 A
0.0007 A
0.002 A
0.021 A

-0.08 uA
-0.11 uA
-0.2 uA
2.0 uA
-0.009 mA
-0,013 mA

0,060 V
023V

0.017 uA
0,023 uA
0.078 uA
0.097 uA
0.57 uh
0.00082 mA
0.0058 mA
0.0077 mA
0.050 mA
0.00013 A
0.0022 A
0,00061 A
0.0040 A

0.13 uA
0.48 uh
0.51 uA
3.1 uA
0.0032 mA
0,031 mA
0,029 mA
0.22 mA
0.00051 mA
0.0031 mA
0.0011 mA
00045 mA

SYSTRONICS CO.,LTD. A

P

19/11-12, Sukbumit Re,, Nerphra, Muang Rayong, Rayeng 21150, Thailand -E gs

Tel +66(38) 694 145-8, Fax.+66(38) 694 149 L

CALIBRATION CERTIFICATE

Certificate No.
Page.

¥

EL231988
q0f §

Standard Value UuC*Reading Error

() Uncertainty

(Without

0.0000 Q 0.00 Q 0.00 2
50.0000 & 50,00 Q 0.00 2
450.000 0 449,87 Q -0.13 0

0.500000 kQ 0.5000 kQ 0.0000 ke
4.50000 k2 44997 kQ -0.0003 k&2
5.00000 kQ 4,995 ko 0,001 k2
45,0000 ki 44,990 k2 -0.010 k2
50.0000 kO 50.00 k@ 0,00 kQ
450.000 k2 449,88 kQ -0.12 ko

0.500000 M Q 0.5000 M Q 0.0000 M Q
4.50000 M Q 4.4989 M Q -0.0011 M

3.000000 M Q 3.000 MQ 0.000 M Q

27.00000 M Q 26.988 MQ 0.012MQ
5.00000 M Q 500 MQ 0.00 M2
45.0000 M Q 44,95 M Q -0.05 M Q

10.00000 M Q womMa 0.0MQ
90,0000 M 2 BII MO 0.1 MQ

250.0000 M @ 2495 MQ L 0sMO

Mo 450,00 M 2 447.0 M 2

Function : Resistance Measurement Lof (Without Adjustment)

0 0 0.0000 Q 0.000 Q

50 Q 5.0000 2 5.008 @i, ﬂ“.‘ﬂ

0 0 25,0000 25.015 Ry,

[s]
: Ci

wm§§%3ww§§§§
EBEBRBBEBRPRPP

50 45.0000 Q
Function itance M (Without Adj

0.0000 nF 25 Y1 0.000 ne

nF 0.5000 nF . -0.001 nF

0.9000 nF . -0.002 nF

1.0000 nF . 0.00 nF

9.0000 nF . 0.01 nF

10.0000 nF A 0.0 nF

90.000 nF . 0.0 nF

0.100000 uF i 0,000 uF

090000 uF 0.900 uF 0,000 uF

10 1,00000 uF 1.00 uF 0.00 uF

10 9.0000 uF 9.01 uF 0.01 uF

100 10.0000 uF 10.0 uF 0.0 uF

100 90,000 uF 90.0 uF 0.0 uF

1000 100.000 uF 100 uF 0 uF

1000 900.00 uF 900 uF 0 uF

10 mF 1.00000 mF 1.00 mF 0.00 mF

10 mF 59,0000 mF 8.99 mF -0.01 mF

100 mF 10,0000 mF 10.0 mF 0.0 mF

100 mF 90.000 mF 89.8 mF -0.2 mF
Remark : (*) UUC : Unit Under Calibration

0.0075 2
0.0084 2
0.017 2
0.000060 ka2
0.00017 k2
0.00060 ki
0.0017 kQ
0.0060 k2
0.018 k2
0,000070 M Q
0.00056 M Q
0.00061 M Q
0.0075 MO
0.0059 M &
0021 MQ
0058 M Q
0,069 M Q
06 MR
59mMn

0.0050 R
0.0050 @
0.0060 @
0.0060 &

0.0078 nF
0.0098 nF
0.012 nF
0.013 nF
0.029 nF
0.064 nF
0.29 nF
0.00064 uF
0.0029 uF
0.0064 uF
0.028 uF
0.064 uF
0.42 uF
0.72 uF
4.2 uF
0.0072 mF
0,043 mF
0.072 mF
0.89 mF

N




SYSTRONICS CO.,LTD.

19/11-12, Sukhumvit Rel., Nernphea, Muang Rayong, Rayeng 21150, Thailand
Tel.+66{38) 694 145-8, Fax,+66(38) 694 149

CALIBRATION CERTIFICATE

Certificate No.
Page.

EL231968
50f5

Standard Value UuUC*Reading Error

(£) Uncertainty

(Without }

v 10,000 Hz
v 50.000 Hz
iv 100.00 Hz
v 900.00 Hz
v 1.0000 kHz
v 9.0000 kHz
v 10.000 kHz
1V 90.000 kHz
1V 100.00 kHz
1v 500,00 kHz

10.00 Hz
90.00 Hz
100.00 Hz
900.0 Hz
1.0000 kHz
9,000 kHz
10,000 kHz
90.00 kHz
100.00 kHz
500.0 kHz

Peee9889888

0.00059 Hz
0.00066 Hz
0.0058 Hz
0.0061 Hz
0.000058 kHz
0.000061 kHz
0.00058 kHz
0.00061 kHz
0.0058 kHz
0.0059 kHz

Standard Required

Range Value  UUC*Reading

uuc*Reading

(%) Uncertainty

Function : Thermocouple Measurement K Type (Without Adjustment)
=200 to 1350 °C -5.550 mV  -180.0 °C -178:6 °C
-200 to 1350 °C 0.000 mV 0.0 °C 0.7 °C
=200 to 1350 °C 4,096 mV 100.0 *C 100.7 °C
=200 to 1350 °C 24,905 mV  600.0 *C 600.8 °C
=200 to 1350°C 37326 mV 900.0 °C 900.8 °C
-200 to 1350°C 48.838 mv  1200.0 °C 1200.9 *C

Remark : (*) UUC : Unit Under Calibration

H

SYSTRONICS CO.,LTD. &,

— /-'
19/11-12, Sukchumvit Rel, Nernphra, Muang Rayong, Rayony 21150, Thalland e

st
Tel+66(38) 694 145-8, Fax.+66(30) 694 149 o

CALIBRATION CERTIFICATE

- B A
EAIBRARO B11Y

Certificate No,  TL230236

Job Mo. 23110140
Page. 1of 2

Customer Name  Co, Ltd, . Received Date : 30
Customer Address 63 e : Calibrated Date : 01to 02 Dec 2023
Issued Date : 02 Dec 2023

Instrument Description @  Digital Thermometer with sensor Tag No. ! @
Manufacturar + FLUKE Service '
Model No. 89 I
Sarial Number + 20920144

{ PRT ) Into

Model
e L — _ TT-0066-23  _ 21Jun2024

1529 Y 26 Dec 2023

The temperature scale used was based on IT5-90.
This certification Is traceable to the International System of Units (SI).

Environmental Conditlons
O < E % ) b Relative Humidlty : (50 2 15) %RH

The result of calibration was found accurate as show on date and place of calibration only.
The reparted uncertainty of measurement is based on standard uncertainty multiplied by a coverage factor &,
providing level of 5%,

Callbrated by :
Approved Signatary
(-/} Mr. Phitsanu Wangchal
{ ) Mr. Tanawat Siripakdee

“This certificate may not be reproduced, except in full uness permission for the publication of an approved abstract is obtained
In writing from the caifibration organization Issuing this report.




SYSTRONICS CO.,LTD. £ Certificate of Analysis e Sb

19/11-12, Sukhumyit Rd., Nernphra, Muang Rayong, Rayeng 21150, Thailand

Tel, +G6{38) 694 145-8, Fax.+66(38) 694 149

CALIBRATION CERTIFICATE

T T IR
[

Dionex Nitrate 0Q/PQ IC Standards Kit
Certificate No.  TL230236 (Set of 6)
Page. 2 of 2
Product Number 060254
Certificate of Analysis

Lot Number 231226
Sensor of UUC* 1 Thermocouple gt K _ IbjTagNo.: 20920144

Dimension : 11000 1S Expiration of Certification
December 2024

Standard Coverage Factor
Resiting SEUMA R @ The Dionex Nitrate Standard was developed to aid the analysis of anions by lon Chromatography
x o : (IC). The single-ion standard was p d by the d ion of high-purity salt in >18.2
0.0024 : 955 : megohm deionized water, which was tested by IC for ionic contaminants. The bottle label states
S00EL 050 : the nominal concentration value of the ionic component for informational purposes only. The

100.0050 ! - actual ion concentration value was determined by Ion Chromatography. The 1€ t
Y standardized using the National Institute of Standards & Technology (NIST), Stanida
LUC® : Unit Under Callbration 3iim o " Material, SRM 3185 (Nitrate Standard Solution). Actual concentration vaiues
" | single-ion is listed below.

1517} 1y Dionex Nitrate Standard

Vial # Coni:ln;{?unl_!, s [+l 1y
1 508 +£0.03
2 1003 +0.14
3 2516 +0.65
4 5043 009
5 99.7 £3
6 1014 +17

uncertainties are two standard deviations of the concentration value. The concentration value is

‘ The concentration value is based a proven reliable method of analysis. The estimated
warranted to be stable for one year from the date of manufacture.

The preparation and analyses of the Dionex Nitrate Standard was performed with extreme care

by Thermo Scientific Corporation Ct bles Manufacturing Department in Sunnyvale
California.
Document No. 07869001 20-Dec-2011

i thermo

St ahany, 1228 Titan Way
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Preventive Maintenance Contract

P
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ATan 1L Tui 150052024

=) Yo a
FYasRYARIVUIMI

JOB:LSPR2403415. MODEL:YAP 200

Operational Qualification (OQ)
ﬂi'}ﬂﬁﬂﬂﬁﬂ'lw!ﬂ%ﬂﬂ

FRONT

; PP — - s
ECRR V31 #3080 maTulad (Inouaud) $ida
, 7
fiog 219/43 Myj12 auumsINYY Muadeuies Sunenseiuuuy Samiaaymsaias 74130
Tt 0869054664 | uylnd ‘ - :
5
:
ya o
AAace
A& an a
¥o-uwana | AuATIWS fiumn ‘
o ' v Y &y a wa
fumia wmhidenlfiiams
Tnsewi 0869054664 | EECE) ’ - | uvlnd ‘ -
E-mail lab.cemtech1@gmail.com :

;. GER5200180181

No FAIL N/A
imiix!?)ﬂﬂﬁ:ﬂﬁﬂ%ﬂﬁ 1| Quick clamping device with clamping block “ O O
2 | Digestion tube 250/300 ml [ 0 O
3 | PTFE steam inlet tubing “ O C

V34 Aoy malulad $1fa Fheuimsndsmsvie) @inaulng) 4 | Connection stopper , Viton 7] @) O
iavfi 2533 DUUFYNIN UYRVNDIN VANTE TULL NANNA 10260 5 | Screw cap GL18 o ) O
Y. 6 | PTFE-inlet tubing NaOH ) ) @)
Tn3sne 02693 7000 Email: sudarat.sk@dksh.com 7 | Distribution head made of glass ™ =) &)
dWhilszauan - augaisal A35a7 Tnadt 090 678 6925 8 | Screw cap GL32 ] O O
PR A0S - 9 | Distillation condenser made of glass |4 (@] @]
WA lnyIms UIBATIYY A1ADIA 10 | Screw cap GL14 = O O
Aunua Specialist, TechnicalService. 11 | Ventilation valve |4 @] @8]
Tnsdnid 0938138736 ulnd - 12_| Control panel & = =
13 | Operating Button ) 0 @]

E-mail Jirayut js@dksh.com 14 | USB interface (with protective cap) “ O ]
Q 15 | Silicone tubing 8/10 for distillate discharge ** a @] M

P o 16 | Verprene tubing 4/8 , receiver suction ** O 0 o
NUWRTVUINS mm”mﬁmmi (Q)M\/“ 17 | Cable duct for electrode cable + titration tube** O ) ]
ATTN C ) U509 (W18 33101 q1@e7R) 18 | Silicone tubing 4/7 , _bor.ic a;id inlgt** O )] o]
- 19 | Sensor for level monitoring including connector** ] ] M

A AN Specialist, TechnicalService. 20 | Agitator motor with propeller** 0 =) [}
Suit 7 dszifuasifiin Sufi / Uszatuasiusm 15/05/2024 21 | Titration acid inlet tube ** - = @
22 | Receiver glass** @] 0 [

23 | Holder for pH electrode , removable** (] )] M

24 | pH electrode (combined electrode)** (@] O M

25 | Drip tray PP “ ) O

** only VAP 450




REAR

Inside Steam generator

No PASS FAIL N/A
1| Tube connection for sample H3BO3 supply O O o
2 | Tube connection for sample H20 supply a a )
3 | Tube connection for steam generator H20 supply “ @] ]
4 | Tube connection for NaOH supply ) a (]
5 | Tube connection for receiver glass extraction M ] ]
6 | Tube connection for sample waste extraction ) (] (]
7 | Tube connection , overpressure steam outlet ] ] ]
8 | Connection for cooling water supply (with cleaning sieve) ) ] (]
9 | Tube connection for cooling water outlet ) (@] (@]
10 | 4 X USB interface ) ] O
11 | 1 X RS-232 Interface ] @] @]
12 | LAN Interface M ] ]
13 | Screw cap for Perspex cover ) (@] (@]
14 | Connection socket for sample waste tank level monitoring “ @] @]
15 | Connection (not used) O (@] )
16 | Connection socket for H20 tank level monitoring [ @] ]
17 | Connection socket for H3BO3 tank level monitorin, o] @] @]
18 | Connection socket for NaOH_tank level monitoring o) @] @]
19 | Overcurrent circuit breaker ) @] @]

20 | Apparatus socket (mains cable connection) o) @] @]

21 | Rating plate with serial number ) @] @]

22 | Exhaust air fan ] @] @]

23 | Excess temperature switch ) @] ]

No PASS FAIL N/A
1| Steam generator ] @] ]
2 | Steam generator traverse ) O ]
3 | Pinch valve M =] @]
4 | Circuit board distributor ) ] )
5 | Valve tubing connection o) =] (@)
6 | Housing safety valve ) ] [m]
7 | Safety valve SKT ] O @)
8 | Excess temperature protection , steam generator ) O ]
9 | Safety valve G 1/8 0,5 bar o) O @]
10 | Ventilation glass pinch valve VAPODEST ) =] ]
11 | Hose clamp for ventilation clamp || O @)
12 | Distributor PP ) =] @]
13 | Angle connection PP ) O [m]
14 | Pressure transmitter ) =] [m)
15 | Level switch ) O ]
16 | Fixing bracket steam generator ] [m] ]
17 | Relay HT+ |4 O O
18 | VA Hexagon nut 14 ] O @]
19 | Angle connection 1/8% e O O
20 | Bushing nipple 6-10-14 ] @] ]
21 | VA Lens head screw M5 X 10 “ O [
22 | Grounding connection , 2-pole o) =] (@]
23 | VA Lens head screw M4 X 6 ) =] [m)
24 | Spacer bolt 5 mm o) O (@]
25 | VA Lens head screw M4 X 10 ] O =)
26 | Tubing connection %] O 8]
27 | Hose clamp 14.5 mm ] = =
28 | Module ball valve with nozzles ) =] =
29 | Cross manifold with spout ] o =)
30 | Seal copper G 1/8 ) O 8]
31 | Locking screw 1/8” [ = =)
32 | Pin strip ) O [
33 | Bundle clamp 12 H 4500 [ ] &
34 | Bundle clamp 12 H 4502 %) O =
35 | Temperature switch 80°C ) =] =
36 | VA Lens head screw M3 X 6 ) =] =
37 | VA Hexagon nut M4 ) =] =
38 | Lins head screw M4 X 8 [} =) =
39 | VA Spring washer ) =] =
40 | Angle connection , reduced , 1/8” PP =) =] =




Module Pump holder VAP200 - 450 V3

Control panel

No PASS FAIL
1| Title bar [ )
2 | Status bar M )
3 | Navigation button M @)
4 | Smart switch with multiple functions o &)
5 | USB interface o )

No PASS FAIL N/A
1| Peristaltic pump ] ] O
2 | Diaphragm pump NaOH. with non-return valve ] O a
3 | Circuit board M C [m]
4 | Tubing connection module ] ] [@]
5 | Flow controller M ( [m]
6 | Lens head screw M5 x 10 M O (]
7 | Bushing nozzle ] C ]
8 | Screw in socket M O ]
9 | Magnetic valve 2/2 way ] =] (@]
10 | Circuit board distributor ] O ]
11 | Bushing nozzle M O @]
12 | Screw 5x 25 M ( ]
13 | Cylinder screw ] O [@]
14 | Screw 5 x 20 M ]
15 | Seal EPDM 15x 4 ] =] (@]
16 | Tubing connection piece 51x10x6,5 ) O (]
17 | Tubing connection piece 51x10x10 ] ] [@]
18 | Screw M4x10 M ] [m]
19 | Clamp ] O @]

20 | Clamp |l =] [@)]

21 | Y-tube connector M O [@]

22 | Spacer bolt 5 mm |} =] [@)]

23 | Bundle clamp M O (]

24 | Bundle clamp M =] [@)]

25 | Retrofit carthing pumpv ) =] =

26 | Snap ferrite [ C @]

27 | NutG3/8" ] =) =

28 | Pump holder plate ] C @]




3188z108AMINTIVEOD

FUADUMSUIMS

asnaeuszun T (Blectrical Test)

. A o I3
ﬂ’J1“@1“%11!%“11/\]1%1518\11?1501ﬂ‘l_lﬂiTJﬂ

nsgua i ldon

ATINADVANINATOY (Optical Test)

Main cable
Electric wiring
Pumps
Distribution Head
Condensor

Steam generator
Tubing

Viton cone

52901 Function N15¥1191% (The FunctionTest)

FLVVATIMAZAIUAUANMUAUVD Steam
y

FYUUMIANII Sample Tube

F2UVMIIAY Na OH

F2UUMIIAN H3BO3

Y a
NeNUNAMIRUIMs
1. TECHNICAL DATA
Main Supply 220 volt + 10% 50 Hz with ground

Norminal current

1.1 COOLING WATER BATH
Temperature 15-20 °C
Cooling Water Outlet

Control Temperature

1.2 OPTICAL TEST VAP200

Screw cap GL14

Screw cap GL18

Screw cap GL32

Distillation Head

Condensor

Viton Cone

Ventilation Valve BV

Micro Switch Sample

Agitator motor for propeller
2. SYSTEM COOLING WATER INLET

Cooling Water Inlet

Cooling Water Outlet

Flow control valve

3.SYSTEM CONTROL
Display
Program
Adding NaOH
Adding H20
Adding H3BO3
Suction Sample

Suction Reciver

4.SYSTEM DISTILLATION
Boiler
Level Sensor
Novopren
Solenoid Valve Shut-Off
Solenoid Valve Steam
Solenoild Valve soft steam
Ventilation Valve Premount
Excess Pressure Detector

Heating Element

§ UUU0DRERAZ; KRR DRRORRAREF RN RHEZ

NRRNNRRRNERZ

Fail
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Remark

Remark



5. PUMP

Pump H,O Steam

- Non-Return Valve
Pump H,O Sample

- Non-Return Valve
Pump NaOH

- Non-Ruturn Valve
Pump H3BO3

- Non-Ruturn Valve
Pump suction

Pump suction receiver

6. The Following Program Run :
Addition H20 0-999 ml.
Addition NaOH  0-999 ml.
Addition H3BO3  0-999 ml.
Reaction Time 0-108 min
Distillation Time  0-108 min
Steam Capacity ~ 10%-100%
Suction Sampe
Suction Receiver

7. Measured pumps

Pump NaOH

s
&
7]
&

Jgooom®: 0 ™
0000000 0E
RRARROO ® (f

z
>

DORRROR0?
D000000D0
RRODOROR™

Remark

Yoyaarivayudunaiin (General Technical Support)

ﬂ1§ﬁ1§3¥ﬂﬂ1ﬁ)"!ﬂ ( Basic maintenance)

Cleaning program

‘Glass parts and tubes must be rinsed dally before starting analysis
in arder fo prevent X

The following seftings are recommended for this:

parsmaters Valug
H;0 aodtion 150 mi
NaCH addiion omi
Distiiation time 7 min
Sieam power 100 %
Reaction time 0s
Suclion sampie s

__» Insert a digesfion tube (without sample) and start the pro-
gram.

= Al iquid camying parts are cieaned. In the case of strong
saling, approx. 10 mi of Sulphurc 3ok can also be aoded
fo fhe migesfion fube.

General error message

Fault description ‘Cause Remedy
‘Coofing waier flow  Cooling walerpres- ™ Open water fap.
walume foo low' Sure under 1 bar ®  Check coolant pressure.
= Check coolan fube.
kﬂ‘?’ conti has been
‘Sample tube missing’ Sampie fu = mnsert fube.
Confinue program of restart.
ReCiK not = protection doar.
profechive door open’  closed Program cont =
fxed.
Reagen! storage’ One or more storage @ Flll storage fank.
wase" tanks are empty = Check comect seating of the universal SEnsors.
—
meemor.
The sample waste = Empty sampie wasie tank.
tank Is full. = Check comect seating of e unhversal Sensors.
i

fhe eror.



Analytical errors

Fault description ‘Cauze Remedy
Anatysis Ik The chemicals it = Detalled checking of the chemicals.
high nated with nifrog: L] of @ biank value.
= Replace the chemicals I necessary.
‘ipkend reaction In the digestion @ Increase of the water adition amount.
‘ube, sodlum hydraxide drops get
Into the recever.
the E = of the glass
Ibeoken or wom ou, sodium
hydroxide drops get into the:
recelver.
L In the u t advance with dis-
@gestian ube. tiledt wates.
e = sian tim
|prEViOUS sampie. = Check whesher the sample was previously
sufliclently alkallsed.
Analysie result foo dstllafion; disiliation = N i he ammonia
low or no result time 00 short. cantent.
= The distillation amount should be 100 ml.
Ammonia escapes at leaking = Solled or defeciive Viion plugs; clean or
|piaces. replace.
® Check seals (GL screw conneclians) an
‘he distribution head; replace If neceEsary.
= Check valve a the condenser ks gummed
up; clean or replace.
= Dl fube s damaged af the neck
= Distribution head glass leaks; replace.
Audifion amount of the sodium = Check the constant fiow rate of the NaOH
hydroxige too IEfle; no ammania pump (see Technical Data).
gevelopment.
Too low borlc acid amound infhe ™ Increase of the borlc acid amount.
receiver; escaping ammonia s nat
‘compietely banded.
Tube not compietely Immersed in~ ®  Increase of ihe ackd amount.
the acid receiver.
Formation of stable ammonia = This probiem anly occurs with catalysts.
‘compounds which are not cantaining mercury. Sodium sulphate salu-
"y hydroedde. ¥

Msguatingasnyuzileany

Preventive Maintenance

€ Gerhardt

Analytical Systems
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03 02 639 7000 E-Mail : marketing.tec.th@dksh.com

Website : www.dksh.co.th/technology/scientific-thailand
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Preventive Maintenance Contract JOB No: LSPR2403414.. ... MODEL: KT.20s S/N: GER5720180118

P
Suulumahdyansns 1. a5l

it 1 it Part 3: Faamins
ATIN_LIUN 15/05/2024 ... art 37 ATINBATNINIATON

o yy o Front and rear view of KT-L version
ﬂﬂaxlﬁ)ﬂﬂﬂiﬂ‘ﬂ‘im‘i

v aw aa g ~ Z o w

Mmingau U3 &880 malulad (Inouaus) $1da

oy 219/43 vyf12 auuasInEY duadeniies Sunenszjuuuy Saniadymsaing 74130
Tnsdwi 0869054664 ‘ vl | -
ya
Ao

Fo-wwena | quaswnns fivmn

o ' Yy ay a wa

A wivhifeajiiams

Tnsewn 0869054664 ‘ RYGELT | - ‘ vl | -
E-mail lab.cemtechl@gmail.com

No. PASS Fail N/A Remark

1 KJELDATHERM digestion block ] ITouaMN
=) Y a
51Uav!'ﬂﬂﬂé‘1‘l’iﬂ‘§n1i 5 Insert rack IZI
3 Digestion tube ]
P PRV o . o .
U3 Mooy malulad 100 ¢heusnsndsmsuig) Eninaulng) 4 | Stainless steel drip tray ™
1871 2533 DUUFYLIN HYIVIN WANTE TYUI NFIAN 10260 s | Exhaust manifold o
o o
Tn3fMe 02693 7000 Email: sudarat.sk @dksh.com 6 Controls module, removable M
v v o ¢mme de o ¢
mwuml'ﬂiwmmm - uganial A35a InaAni 090 678 6925 7 | Handle for insert rack ]
dnfidliusms e gy dinen Mains switch with overcurrent !
8 X .
AUNUY Specialist, TechnicalService. protection function
o 9 Connection for lift unit
Tnadn 0938138736 unn - o
10 | Main le with pll
E-mail Jirayut js@dksh.com ains cable plug |
Q 11| Power supply for TURBOSOG ]
o - 12 Connects controller module to o
AWFTVUIMNT mumvflwmms (99“/ B block
< a S Connection for fan for cooling ) )
ANITN 5 13
(— ) || dwsa (0 3319k Ma019) samples (optional) M
AU M Specialist, TechnicalService. 14 Connection for gxternal cooling ! ! o
- ; water valve (optional)
Jui / Usgiuasiuiem Jud / dsgiuas1uiEm 15/05/2024 |5 | Connects controller module to

block

Connection for Iso-Versinic hose
(extraction)

17 | Excess temperature fuse

18 | Lift

NN NN




Part 4: a2198ANALIBNUNAMIINUIMST Preventive Maintenance 43nmradaszuumshiau

4.1 asrodaszuulih

Pass Fai N/A Remark

1404 220 V50 Hz M O O

nszuaiihamiisanie ™ O O

42 asraevamwailnsaimenen

Pass Fail N/A Remark

awlveunie 4| [ OO

veudai'lena | o o
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CALIBRATION 0366

CERTIFICATE OF CALIBRATION

Certificate No : $2024/180

Page 15
Order No 1 243/2024

Customer : C.E.M Technology (Thailand) Co., Ltd

Address : 219/43 Moo 12 Phet Kasem Rd., Omnoi, Krathum Baen, Samut Sakhon 74130

Instrument ¢ UVIVIS spectrophotometer

Manufacture ¢ Merck

Model : Prove 100

Serial Number 1 1714112078

Environment : Temperature (26.9 - 27.6)'C

Humidity (74 - 72) %RH

Received Date : September 24, 2024

Calibration Date : September 24, 2024

Issued Date : September 30, 2024

Calibrate Status : No Adjustment

Calibration Area : Customer area

Roomname : Laboratory Room of C.E.M Technology (Thailand) Co., Ltd

Calibrated By : Brchaco ol

( Mr. Pacharapol Kwanbang )
Calibration Engineer

Approved By : ; )

( Mr.Wanchai Meesiri )
Manager

This calibration certificate shall not be reproduced other than in full except with the prior written
approval of the Bangkok High Lab Co.,Ltd.

|_Effective Date: 01/0372024 F-SER-030 Rev.27




Bangkok High Lab Co.,Ltd.
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Tel: (662) 971-5800

Website: www.bangkokhighlab.com
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i, Bangkh

Fax: (662) 971-5300

E-mail: info@bangkokhighlab.com
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NSC-TISKTIS 17025
CALIBRATION 0366

1. Photometric Accuracy

1.1 Reading scale at 420.0 nm

CRMs: Neutral Density Glass Filters
Traceability: Traceable to NIST, U.S.A. through Neutral density filters NIST SRM 930e & 1930, Double Aperture method
through Starna certificate report no.113594

Spectral slit width : 4.00 nm

Certificate No : S2024/180
Page : 25

CRMs Serial Number: 10563

Filter STDs (Abs) | Average Measured Correction Uncertainty
Certificate Value (A) (A) % (A)
0.0000 0.000 0.0000 0.0028
0.5604 0.559 0.0014 0.0044
1.0723 1.071 0.0013 0.0038
21753 2171 0.0043 0.0064
1.2 Reading scale at 440.0 nm
Filter STDs (Abs) | Average Measured Correction Uncertainty
Certificate Value (A) (A) +(A)
0.0000 0.000 - 0.0000 0.0028
0.5503 0.549 0.0013 0.0040
1.0467 1.045 0.0017 0.0040
21117 2111 0.0007 0.0064
1.3 Reading scale at 465.0 nm
Filter STDs (Abs) | Average Measured Correction Uncertainty
Certificate Value (A) (A) % (A)
0.0000 0.000 0.0000 0.0028
0.4996 0.499 0.0006 0.0034
0.9649 0.964 0.0009 0.0040
1.9646 1.963 0.0016 0.0060
1.4 Reading scale at 546.1 nm
Filter STDs (Abs) | Average Measured Correction Uncertainty
Certificate Value (A) (A) % (A)
0.0000 0.000 0.0000 0.0028
0.5136 0.512 0.0016 0.0028
0.9765 0.976 0.0005 0.0028
1.9848 1.982 0.0028 0.0064

Effective Date: 01/03/2024

F-SER-030 Rev.27

Bangkok High Lab Co.,Ltd.

Effective Date: 01/03/2024

4/176 Soi Ladplakao 66, Ladplakao Rd., A i, Bangkh Bangkok 10220
Tel: (662) 971-5800 Fax: (662) 971-5300
Website: www.bangk igl com E-mail: info@bangkokhighlab.com NSC-TISITIS 17025
CALIBRATION 0366
Certificate No : $2024/180
Page : 35
1.5 Reading scale at 590.0 nm
Filter STDs (Abs) | Average Measured Correction Uncertainty
Certificate Value (A) (A) % (A)
0.0000 0.000 0.0000 0.0028
0.5424 0.540 0.0024 0.0029
1.0130 1.012 0.0010 0.0029
2.0238 2.019 0.0048 0.0061
1.6 Reading scale at 635.0 nm
Filter STDs (Abs) | Average Measured Correction Uncertainty
Certificate Value (A) (A) +(A)
0.0000 0.000 0.0000 0.0028
0.5265 0.525 0.0015 0.0030
0.9667 0.964 0.0027 0.0031
1.9145 1.911 0.0035 0.0062
2. Photometric Accuracy
CRMs: Potassium Dichromate in Perchloric acid
CRMs Serial Number: 132023 Blank Serial Number: 128038
Traceability: Traceable to NIST, U.S.A. through crystalli NIST SRM 935a through Stara
certificate report no.120920
Spectral slit width : 4.00 nm
Wavelength Certificate Average Measured Correction Uncertainty
(nm) (Abs) Value (A) (A) +(A)
235 0.0000 #N/A #N/A #N/A
0.7351 #NIA #N/A #NIA
257 0.0000 #N/A #N/A #N/A
0.8564 #N/A #N/A #N/A
313 0.0000 #N/A #N/A #N/A
0.2855 #N/A #NIA #NIA
350 0.0000 #N/A #N/A #N/A
0.6363 #N/A #N/A #N/A

F-SER-030 Rev.27
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Bangkok High Lab Co.,Ltd.
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CALIBRATION 0366

Certificate No : $2024/180
Page 1 4/5
3. Wavelength Accuracy
Spectral slit width : 4.00 nm

3.1 CRMs: Holmium Glass Filter
CRMs Serial Number: 10763
T bility Ti ble to NIST

oxide filter NIST SRM 2034, through Starna certificate report no. 113607

Filter STDs (nm) Average Measured Correction Uncertainty

Certificate Value (nm) (nm) £ (nm)
241.54 #N/A #N/A #N/A
279.40 #N/A #N/A #N/A
288.70 #N/A #N/A #N/A
334.22 333.9 0.32 0.12
361.26 361.1 0.16 0.12
418.48 418.8 -0.32 0.12
453.20 453.3 -0.10 0.12
460.06 460.0 0.06 0.12
536.90 536.4 - 0.50 0.12
637.94 637.6 0.34 0.12

3.2 CRMs: Didymium Glass Filter
CRMs Serial Number: 10764
Traceability Traceable to NIST Didymium filter NIST SRM 2034, through Starna certificate report no. 113608

Filter STDs (nm) Average Measured Correction Uncertainty
Certificate Value (nm) (nm) % (nm)
585.48 585.3 0.18 0.12
684.63 684.6 0.03 0.12
740.27 740.3 -0.03 0.12
748.28 748.7 -0.42 0.12
807.16 807.4 -0.24 0.12
879.70 879.3 0.40 0.12
Effective Date: 01/03/2024 F-SER-030 Rev.27

Certificate No : S2024/180
Page : 8I8

4. *Stray Light
CRMs: Potassium Chloride aqueous solution
CRMs Serial Number: 14912 Blank Serial Number: 14958
Traceability Traceable to NIST, U.S.A. potassium chloride NIST SRM2032, through Starna certificate report no.113597

Spectral slit width : 4.00 nm

Wa\(/::;gm Certificate Average Measured
201.13 >2A #N/IA
201.13 <1%T #N/IA

5. *Spectral Resolution
CRMs: Toluene in Hexane
CRMs Serial Number: 14812 Blank Serial Number: 14803
Traceability Traceable to toluene in hexane NIST SRM2034,through Starna certificate report no. 113598

Spectral slit width Abs Raflo

(nm)

0.5 #NIA

1.0 #NIA

1.5 #N/A

2.0 #NIA

3.0 #N/A

Note : * "Not TISI A ited” in this have been included for

Remark: 1 Calibrate Method
1.1 Pl ic and W g In-h method W-SER-001 based on ASTM E925-02 and ASTM E275-01
1.2 Stray light: Measuring the CRMs in both and i unit at 201.23 nm. Base on
European Pharmacopoeia V.6.19.3 1984
1.3 Spectral resolution: Measuring the CRMs. The maximum absorbance values were read at closest to 268.7nm and
the minimum absorbance values were read at closest 267.0 nm. Refer to European Pharmacopoeia V.6.19.3 1984
2. N/A = not available.
3.1 of M The rep y of was based on standard uncertainty multiplied
by a coverage factor k = 2, providing a level of of 95%.

4. This result of calibration was found accurate as shown on date and place of calibration only.
5. This report will certify of calibrated equipment only.

- End of Report -

Effective Date: 01/03/2024 F-SER-030 Rev.27
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CALIBRATION CERTIFICATE

Certificate No.S24030738
page | of 2
Customer : C.E.M TECHNOLOGY (THAILAND) CO., LTD.
31/8 Moo 13 Raikhing,
Samphran, Nakhornpathom 73210
Equipment : Non-automatic weighing instrument (Electronic instrument)
Manufacturer : Sartorius Order No. : 6750768-1
Model : BSA2245-CW Ambient temperature : (22.5+5.0)°C
Accuracy class : - Relative humidity : (47.0 + 10.0) %
Capacity : 20¢g Received date : 02-Mar-2024
Resolution : 0.0001 g Date of calibration : 02-Mar-2024
Serial No. : 3139614148 Date of issue : 04-Mar-2024
ID No. : CI-01-003 Condition of the bal. : Good working conditions

Place of calibration : siasia¥asly

Calibration method
This instrument was calibrated according 1o the EURAMET Calibration Guide No. 18.

Condition of reference standard weight

Instrument Nominal value Serial No,  CentificateNo,  Due-date  Density (ko/m")
1 Standard weight set Imgio2kg 15885+15849 M23100018 T-Oet-2024 J950

Traceability of the reference standard weight
This eertificate is traceable to S unit through Mass Calibration Laboratory Thai Calibration Services Co., Ltd.,, NSC-ONSC
accredited no. Calibration 0189.

Calibrated By Sathaporn Rueangpluppla Approved Signatory :

THAI CALIBRATION SERVICES CO., LTD.  «U»,

z CS 19/8 Moo 9 Soi Raiking 30 Puttamonton 5 Rd., Sampran, Nakornpatom 73210 T}
Tel. 0-3439-7682-5 Fax: 0-3439-7687 L

www.thaical.com E-mail : sale@thaicalibration.com, lab@thaicalibration.com i
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Technician Chonlatee Pongwatvisanon

This calibration certificate may not be reproduced other than in full,
except with the prior written approval of the head of TCS calibration laboratory.

TCS-F-138 Issue 01/Rev.01/12 Jun 2023

no. 06773

CALIBRATION CERTIFICATE Certificate No.524030738
page 2 of 2
The repeatability of indication
MNominal Value Standard Deviation of reading Maximum difference between
(g) (g) suscessive reading (g ) 2
200 0.00005 0.0001 5
The effect of eccentric application of a load on the indication (test load : 100 g)
Position Balance Reading
(g)
Point 1 100.0000
Point 2 100.0000
Point 3 99.9999
Point 4 99.9999
Point § 100.0000
E ic Value 0.0001
The error of indication
Nominal Value V;I;‘c;fmmu Balance Reading Correction Uncertainty (+) k
(g) (g) (2) (g) (g)
Unload 0.0000 0.0000 0.0000 0.00016 232
1 1.0000 1.0000 0.0000 0.00016 2.28
2 2.0000 2.0000 0.0000 0.00016 2.28
5 5.0000 5.0000 0.0000 0.00017 228
10 10,0000 9.9999 +0.0001 0.00017 225
20 20,0000 20.0000 0.0000 0.00017 221
50 50.0000 49.9999 +0.0001 0.00017 2.17
100 99.9999 100.0000 « -0.0001 0.00020 2.08
120 120.0000 119.9999 +0.0001 0.00023 2.4
150 130.0000 149.9999 +0.0001 0.000235 2,03
200 199.9999 199.9996 +0.0003 0.00028 2,00
Remark : Adjustment, Tntemal weight
Uncertainty of measurement
The reported expanded uncertainty of measurement is stated as the dard inty of Itiplied by

the coverage factor (k), which for a normal distribution corresponds to a coverage probability of approximately 95% (confidence level).

This report will certify of the calibrated equipment only.
--End--

TCS-F-138 Issue 01/Rev.01/12 Jun 2023 NO. 067?4





