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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
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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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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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CERTIFICATE OF CALIBRATION

Certificate No.: 6651229-11 Job No. : 6651229 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 2 (20+2)°C

Manufacturer : ACO Relative humidity : (50+15) %
Model © 6236 Atmospheric pressure

Serial No. 1222185 Date of received : 12-Dec-2023
Identity No. : NS-03-015 Date of calibration : 15-Dec-2023
Range : See to Data Date of issued . 18-Dec-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 /
ws. Bhacharin Phanangkaew (MD)

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

[/]/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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e . O ICertificate No. - 6651229-11 Job No. : 6651229 Page : 2 of 2
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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 94.5 0.5 0.20
104 104.5 0.5 0.20
114 114.5 0.5 0.20
C 94 94.5 0.5 0.20
104 104.4 0.4 0.20
114 114.4 0.4 0.20
Z 94 94.5 0.5 0.20
104 104.4 0.4 0.20
114 114.4 0.4 0.20

UUC* = Unit Under Calibration

Rev 06/Jun-2019

- The End -

FM-FCS-040
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CERTIFICATE OF CALIBRATION

Certificate No.: 6650205-3 Job No. : 6650205 Page : 1 of 2

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

Address © 31/9 Moo 13, Raikhing, Samphran,

Nakhornpathom 73210

Location . Laboratory

Equipment : Sound Level Meter Ambient temperature :(20+2)°C

Manufacturer @ ACO Relative humidity c(50£15) %

Model 16236 Atmospheric pressure

Serial No. 1 222186 Date of received : 03-Feb-2023

Identity No. : NS-03-016 Date of calibration . 07-Feb-2023

Range : See to Data Date of issued : 09-Feb-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.31/0664 15-Jun-2023

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 /

% ] Ms. Bhacharin Phanangkaew (MD)

Reviewed By : [ ]Mr. Sompong Srisert [ r. Boonyarit Auejirakarn

[« TMs. 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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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 94.3 0.3 0.20
104 104.2 0.2 0.20
114 114.1 0.1 0.20
B 94 94.4 0.4 0.20
104 104.2 0.2 0.20
114 113.9 -0.1 0.20
Z 94 94.4 04 0.20
104 104.1 0.1 0.20
114 113.9 -0.1 0.20

UUC* = Unit Under Calibration

- The End -

Rev 06/Jun-2019 FM-FCS-040
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CERTIFICATE OF CALIBRATION
Certificate No. : 66S0205-4 Job No. : 6650205 Page : 1 of 2
Customer . C.E.M Technology (Thailand) Co.,Ltd.
Address © 31/9 Moo 13, Raikhing, Samphran,
Nakhornpathom 73210
Location : Laboratory
Equipment : Sound Level Meter Ambient temperature : (202) °C
Manufacturer : ACO Relative humidity :(50+15) %
Model 16236 Atmospheric pressure "R
Serial No. 222187 Date of received . 03-Feb-2023
Identity No. : NS-03-017 Date of calibration : 07-Feb-2023
Range : See to Data Date of issued : 09-Feb-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.31/0664 15-Jun-2023

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

Calibrated By : Mr. Boonyarit Auejirakarn Approved By : /
/] Ms. Bhacharin Phanangkaew (MD)

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

- National Institute of Metrology Thailand, (NIMT).

[/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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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 94.2 0.2 0.20
104 104.0 0.0 0.20
114 113.9 0.1 0.20
B 94 94.2 0.2 0.20
104 104.1 0.1 0.20
114 113.8 -0.2 0.20
Z 94 94.2 0.2 0.20
104 104.1 0.1 0.20
114 113.8 0.2 0.20

UUC* = Unit Under Calibration

- The End -

Rev 06/Jun-2019 FM-FCS-040
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CERTIFICATE OF CALIBRATION

Certificate No.: 66S0420-22 Job No. : 6650420 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 16236 Atmospheric pressure i

Serial No. 1 222188 Date of received : 30-Mar-2023
Identity No. : NS-03-018 Date of calibration : 03-Apr-2023
Range © See to Data Date of issued : 05-Apr-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.31/0664 15-Jun-2023
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 : //
/ Ms. Bhacharin Phanangkaew (MD)

Reviewed By : [ ]Mr. Sompong Srisert [),.Mr. Boonyarit Auejirakarn

[/]/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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Job No. : 6650420

Page : 2 of 2

Result of Calibration : Without Adjustment
Function : Sound Level Measurement
Calibration Range : @ 1 kHz

Resolution : 0.1 dB/1dB

Standard Setting UUC Reading Error Value Uncertainty
Response
(dB) (dB) (dB) (+/-dB)

94 94.0 0.0 0.20

104.0 0.0 0.20

113.9 0.1 0.20

94.0 0.20

103.9 0.20

114 113.8 -0.2 0.20

Z 94 94.0 0.0 0.20
104 103.9 0.1 0.20

114 113.9 0.1 0.20

UUC* = Unit Under Calibration

Rev 06/Jun-2019

- The End -

FM-FCS-040
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CERTIFICATE OF CALIBRATION
Certificate No.: 66S0929-2 Job No. : 6650929 Page : 1 0of 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 : BSWA Tech Relative humidity P (50+15) %
Model © BSWA 309 Atmospheric pressure
Serial No. © 590101 Date of received © 11-Sep-2023
Identity No. © NS-04-002 Date of calibration : 14-Sep-2023
Range © See to Data Date of issued © 18-Sep-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 //‘
/ ] Ms. Bhacharin Phanangkaew (MD)

Reviewed By : [ ]1Mr. Sompong Srisert ‘[/]Mr. Boonyarit Auejirakarn

3

[/]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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Continuation of Calibration Report

e m—— Certificate No. : 6650929-2 Job No. : 6650929 Page : 2 of 2
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 93.9 -0.1 0.20
104 103.9 -0.1 0.20
114 113.9 0.1 0.20
B 94 93.9 -0.1 0.20
104 103.9 0.1 0.20
114 113.9 0.1 0.20
Z 94 94.0 0.0 0.20
104 103.9 -0.1 0.20
114 113.9 -0.1 0.20

UUC* = Unit Under Calibration

- The End -

Rev 06/Jun-2019

FM-FCS-040
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Certificate No. STCR-2303048-15
Work Order No. STCR-2303048

Page 1 of 3

Customer Name :  CEM Technology Thailand Co., Ltd.

31/8 Moo.13 Raikhing Sub-district, Samphran District, Nakhonpathom, 73210

Equipment Name :  Sound Level Meter

Manufacturer :  Scarlet Tech

Model ST-25D

Serial Number : 10340890

Control Number : NS-09-001

Received Date : Mar 25, 2023

Calibration Date ¢ Mar 27, 2023

Recommended Due Date :  Mar 27, 2024

Calibration Method ¢ Calibration Procedure No. CPE-04-01

Environmental Conditions

Ambient Temperature ¢ (@8 2)20

Ambient Relative Humidity : (50 15) %RH

Calibration Place : Permanent Calibration Laboratory
Condition as received ¢ Normal

Calibration Result :  See data attached

@smarttechcal

. This results of this report only to the items calibrated.

1. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k = 2, providing a level of

confidence of approximately 95%.

. The Unit Under Calibration (UUC) has been calibrated by using the working standard which is traceable to SI-Units. The calibration

procedure documented is intended to implement the requirements of ISO/IEC 17025 : 2017

. The working standard is indicated in page 2 of this certificate.

. This report applies to the item calibrated and shall not be reproduced except in full, without written approval by Calibration

Laboratory, Smart Tech Calibration & Services Co.,Ltd.

Date of Issue : Mar 30, 2023 Approved by :

Calibrated by : 8. Sompoch




Calibration Report

Smart Tech Calibration & Services Co.,Ltd.

Certificate No.: STCR-2303048-15 Page 2 of 3

Standards Equipment Used

Equipment Name Serial No. Certificate No. Due Date Traceability to
Sound Calibrator N975186 551220085447862 Nov 2, 2023 ANAB : AC-1969.20
Traceability

This calibration is traceable to the International System of Unit via :

- ANAB : The ANSI National Accreditation Bord.




Calibration Report

Smart Tech Calibration & Services Co.,Ltd.

Certificate No.: STCR-2303048-15

UUC Range : (28 to 133) dB Resolution : 0.1 dB

Results of Calibration: [ ] Without adjustment [ v ] With adjustment

Page 3 of 3

Appearance and Function of Use Inspection : GOOD
Sound Level Calibration @ Frequency 1 kHz Select : A
UUC. Reading
Response times STD. Value Correction () Uncertainty
Before Adjustment | After Adjustment
Auto 94.07 dB 95.5 dB 94.2 dB -0.13 dB 0.40 dB
114.05 dB 115.2 dB 114.2 dB -0.15 dB 0.40 dB
Sound Level Calibration @ Frequency 1 kHz Select : C
UUC. Reading
Response times STD. Value Correction () Uncertainty
Before Adjustment | After Adjustment
Auto 94.07 dB 95.5 dB 94.2 dB -0.13 dB 0.40 dB
114.05 dB 115.2 dB 114.2 dB -0.15 dB 0.40 dB

STD = Standard

UUC = Unit Under Calibration

- End of Certificate -
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Customer Name

Equipment Name

Certificate No. STCR-2303048-16
Work Order No. STCR-2303048

Page 1 of 3

CEM Technology Thailand Co., Ltd.
31/8 Moo.13 Raikhing Sub-district, Samphran District, Nakhonpathom, 73210

Sound Level Meter

Manufacturer Scarlet Tech
Model ST-25D
Serial Number 10340891
Control Number NS-09-002
Received Date Mar 25, 2023
Calibration Date Mar 27, 2023
Recommended Due Date Mar 27, 2024

Calibration Method Calibration Procedure No. CPE-04-01

Environmental Conditions
Ambient Temperature (25 ¢ 2)°C
Ambient Relative Humidity (50  15) %RH

Calibration Place Permanent Calibration Laboratory

Condition as received z Normal
Calibration Result See data attached

1. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k = 2, providing a level of

confidence of approximately 95%.

2. The Unit Under Calibration (UUC) has been calibrated by using the working standard which is traceable to SI-Units. The calibration

procedure documented is intended to implement the requirements of ISO/IEC 17025 : 2017
3. The working standard is indicated in page 2 of this certificate.
4. This report applies to the item calibrated and shall not be reproduced except in full, without written approval by Calibration
3/
o \

Laboratory, Smart Tech Calibration & Services Co.,Ltd.

5. This results of this report only to the items calibrated.

Date of Issue

Mar 30, 2023 Approved by :

Calibrated by S. Sompoch

@smarttechcal




Calibration Report

Smart Tech Calibration & Services Co.,Ltd.

Certificate No.: STCR-2303048-16

Page 2 of 3
Standards Equipment Used
Equipment Name Serial No. Certificate No. Due Date Traceability to
Sound Calibrator N975186 551220085447862 Nov 2, 2023 ANAB : AC-1969.20

Traceability

This calibration is traceable to the International System of Unit via :

- ANAB : The ANSI National Accreditation Bord.




Calibration Report

Smart Tech Calibration & Services Co.,Ltd.

Certificate No.: STCR-2303048-16

UUC Range :

Results of Calibration: [

(28 to 133) dB

] Without adjustment

Resolution :

[ v ] With adjustment

Page 3 of 3

Appearance and Function of Use Inspection : GOOD
Sound Level Calibration @ Frequency 1 kHz Select : A
UUC. Reading
Response times STD. Value Correction () Uncertainty
Before Adjustment | After Adjustment
Auto 94.07 dB 949 dB 94.0 dB 0.07 dB 0.40 dB
114.05 dB 115.3 dB 114.2 dB -0.15 dB 0.40 dB
Sound Level Calibration @ Frequency 1 kHz Select: C
UUC. Reading
Response times STD. Value Correction () Uncertainty
Before Adjustment | After Adjustment
Auto 94.07 dB 94.9 dB 94.0 dB 0.07 dB 0.40 dB
114.05 dB 115.3 dB 114.2 dB -0.15 dB 0.40 dB

STD = Standard

UUC = Unit Under Calibration

- End of Certificate -
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Tel. 0-2948-6668, 0-2517-6650-1 Fax. 0-2517-6674

il‘\ﬁ-// .

Y,

T

ANSI National Accreditation Board

;/7-\\\3 ACCREDITED
www forthcal.com  E-mail: forthcalibration@gmail.com GRS Tonaeor oniiony
i\ AC-3041

CERTIFICATE OF CALIBRATION

Certificate No.: 66S0330-6 Job No. : 6650330
Customer C.E.M Technology (Thailand) Co.,Ltd.
Address 31/9 Moo 13, Raikhing, Samphran,

Nakhornpathom 73210
Location Laboratory
Equipment Sound Level Meter Ambient temperature
Manufacturer Scarlet Tech Relative humidity
Model ST-11D Atmospheric pressure
Serial No. 820891 Date of received
Identity No. NS-12-002 Date of calibration
Range See to Data Date of issued

Page : 1 of 2

:(20+2)°C

(50+15) %

: 08-Mar-2023
: 10-Mar-2023

: 13-Mar-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.31/0664 15-Jun-2023
Traceability :  This certification is traceable to the International System of Unit maintained at * -

- National Institute of Metrology Thailand, (NIMT).

Mr. Boonyarit Auejirakarn Approved By /%
/ ] Ms. Bhacharin Phanangkaew (MD)

Calibrated By :

Reviewed By :

[ ]1Mr. Sompong Srisert

}/] Ms. Natthaprakarn Thammaphan

([/er. Boonyarit Auejirakarn

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.




el Continuation of Calibration Reimrt
725 ;E%&QEO';! Certificate No. : 66S0330-6

B,

Job No. : 66S0330 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
B 94 94.4 0.4 0.20
104 104.0 0.0 0.20
114 113.8 -0.2 0.20
Z 94 94.0 0.0 0.20
104 104.0 0.0 0.20
114 113.8 -0.2 0.20

UUC* = Unit Under Calibration

Rev 06/Jun-2019

- The End -

FM-FCS-040
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— FORTH CALIBRATION & SERVICE CO., LTD. 3£

7 305/47 Soi Ramintra 123, Ramintra Rd., Minburi, Minburi, Bangkok 10510 m — B SO N ©
v Tel. 0-2948-6668, 0-2517-6650-1 Fax. 0-2517-6674 e R iNEbiTaE
www forthcal.com  E-mail: forthealibration@gmail.com {’4,,///_—\\\\\\\? CALISAATION LABORKTORY
mmi AC-3041
CERTIFICATE OF CALIBRATION
Certificate No.: 66S0330-8 Job No. : 66S0330 Page : 1 of 2
Customer : C.E.M Technology (Thailand) Co.,Ltd.
Address - 31/9 Moo 13, Raikhing, Samphran,
Nakhornpathom 73210
Location : Laboratory
Equipment * Sound Level Meter Ambient temperature :(20+2)°C
Manufacturer : Scarlet Tech Relative humidity :(50+15) %
Model : ST-11P Atmospheric pressure
Serial No. © 820892 Date of received : 08-Mar-2023
Identity No. : NS-12-003 Date of calibration : 10-Mar-2023
Range : See to Data Date of issued : 13-Mar-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.31/0664 15-Jun-2023
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
//] Ms. Bhacharin Phanangkaew (MD)
Reviewed By : [ ] Mr. Sompong Srisert [_AMr. Boonyarit Auejirakarn

VTMS. 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.




a'gFo

Continuation of Calibration Report
CALIBRATION a!%:elc-o!:r!Certiﬁcate No. : 66S0330-8

Job No. : 66S0330 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
104 104.0 0.0 0.20
f 114 114.0 0.0 0.20
B 94 93.8 0.2 0.00
104 103.7 -0.3 0.00
114 113.7 -0.3 0.00
Z 94 93.9 -0.1 0.00
104 103.9 -0.1 0.00
114 113.9 20,1 0.00

UUC* = Unit Under Calibration

Rev 06/Jun-2019

- The End -

FM-FCS-040



(+.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 : 9-May-23
APPROVED BY : % %)

IT P. -
ISSUED DATE : 9-May-23

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 :  4-May-23 CALIBRATION DATE :  9-May-23

AMBIENT TEMPERATURE : 2°%C+3C RELATIVE HUMIDITY ! B0%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.55/0974 12-Jan-24

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



(+.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 30065 PAGE : 1 OF 2

Certificate of Calibration

EQUIPMENT : SOUND LEVEL METER

MANUFACTURER : ACO

MODEL : TYPE 6226

SERIAL No. : 150005

ID No. : CEM-SI-05

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. 7
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 30065 PAGE : 2 OF 2
Calibration Report

EQUIPMENT :  SOUND LEVEL METER

MANUFACTURER : ACO

MODEL :  TYPE 6226 SERIAL NUMBER : 150005

ID No. i CEM-SI-05

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

AMBIENT TEMPERATURE ;. 22°Cc+3%C RELATIVE HUMIDITY :  B0%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 30066 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

160006

CEM-SI-06

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 30066 PAGE : 2 OF 2
Calibration Report

EQUIPMENT :  SOUND LEVEL METER

MANUFACTURER : ACO

MODEL . TYPE 6226 SERIAL NUMBER ;150006

ID No. : CEM-SI-06

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 30068 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

150008

CEM-SI-08

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

25-April-24
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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.
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Calibration Report

EQUIPMENT . SOUND LEVEL METER

MANUFACTURER : ACO

MODEL : TYPE 6226 SERIAL NUMBER . 150008

ID No. : CEM-SI-08

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
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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

=

( Mr. Sittichai Swaksuriyawong )
Group Manager

Approved by:

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.
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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), - (Preamplifier)

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 PTU301 F0640002 CD20230196EA 23 July 2024
6)|Pressure humidity and CL1-P230032 4 April 2024
Temperature Transmitter PTU301 F0640003 CD20230197EA 23 July 2024
. CB20240035EA 13 February 2025

7)|Performance Audio Analyzer U82038B MY56510003 CK20230072EA 13 September 2024

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

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

Result of Calibration:-

Function : 1. Indication at the calibration check frequency

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

Acceptance limits
(dB)

Page 2 of 7
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240126EA

Function : 2. Self-generated Noise
2.1 Microphone Installed

Measured value
(dB)

219

Calibration Report

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 18.6
C-weighting a1.7
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
(Hz) (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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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
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ELECTRICAL AND ELECTROMICS 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
33.0 337 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 25.0 255 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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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;-25
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 125.4 1253 0.1 +3.0
cycle
Positive
124.4 124.2 -0.2 +2.0
half cycle
Negative 124.4 124.2 0.2 +2.0
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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ELECTRICAL AND ELECTROMICS INSTITUTE

Certificate No.: CP20240126EA
Calibration Report

Uncertainty of measurement

. Maximum-permitted uncertainty
. 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 dkHz)
- Free-field sound pressure response level ’ 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
8) 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 7 of 7 F-CAL-005 Ed.1
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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

=

( Mr. Sittichai Swaksuriyawong )
Group Manager

Approved by:

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.
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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 PTU301 F0640002 CD20230196EA 23 July 2024
6)|Pressure humidity and CL1-P230032 4 April 2024
Temperature Transmitter PTU301 F0640003 CD20230197EA 23 July 2024
. CB20240035EA 13 February 2025

7)|Performance Audio Analyzer U82038B MY56510003 CK20230072EA 13 September 2024

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

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

Result of Calibration:-

Function : 1. Indication at the calibration check frequency

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

Acceptance limits
(dB)

Page 2 of 7
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240127EA

Function : 2. Self-generated Noise

2.1 Microphone Installed

Measured value
(dB)

21.6

Calibration Report

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
(Hz) (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.

Frequenc Deviation from various Frequency Weighting Response Curve
9 Y 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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Certificate No.:
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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
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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
34.0 339 -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 25.0 255 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
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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;-25
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 125.4 1253 0.1 +3.0
cycle
Positive
124.4 124.2 -0.2 +2.0
half cycle
Negative 124.4 124.2 0.2 +2.0
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
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) ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

amutlwwhiasadnnsaind

ELECTRICAL AND ELECTROMICS INSTITUTE

Certificate No.: CP20240127EA
Calibration Report

Uncertainty of measurement

. Maximum-permitted uncertainty
. 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 dkHz)
- Free-field sound pressure response level ’ 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
8) 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 - -
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ELECTRICAL AND ELECTRONICS INSTITUTE U,
) FOUNDATION FOR INDUSTRIAL DEVELOPMENT  jizewra

975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, %
Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 NSC-TISL-TIS 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:

CP20240128EA
CP2024030097

Certificate of Calibration

Sound Level Meter

ACO

6236 (Meter), 7052NR (Microphone), - (Preamplifier)
222189 (Meter), 84153 (Microphone), - (Preamplifier)
NS-03-019

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

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

7 March 2024
18 - 19 March 2024
21 March 2024

Ms. Juntaporn Kunhakom

=

( Mr. Sittichai Swaksuriyawong )
Group Manager

Approved by:

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.
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ELECTRICAL AND ELECTROMICS INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240128EA

Calibration Report

Equipment: Sound Level Meter

Manufacturer: ACO

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

Serial No.: 222189 (Meter), 84153 (Microphone), - (Preamplifier)

ID No.: NS-03-019

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 PTU301 F0640002 CD20230196EA 23 July 2024
6)|Pressure humidity and CL1-P230032 4 April 2024
Temperature Transmitter PTU301 F0640003 CD20230197EA 23 July 2024
. CB20240035EA 13 February 2025

7)|Performance Audio Analyzer Ug92038B MY56510003 CK20230072EA 13 September 2024

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

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

Result of Calibration:-

Function : 1. Indication at the calibration check frequency

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

Acceptance limits
(dB)

Page 2 of 7
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ELECTRICAL AND ELECTROMICS INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240128EA

Function : 2. Self-generated Noise

2.1 Microphone Installed

Measured value
(dB)

20.7

Calibration Report

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 17.2
C-weighting 24.8
Z-weighting 32.1

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
(Hz) (dB) (dB) (dB) (dB)
125 0.2 0.1 0.1 +1.5
1000 -0.2 -0.2 -0.2 +1.0
8000 -0.5 -0.4 -0.3 +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 0.0 -0.2 0.1 +1.5
250 0.0 0.0 0.0 +1.5
500 0.1 0.0 0.1 +1.5
1000 0.0 0.0 0.0 +1.0
2000 -0.1 0.0 0.0 +2.0
4000 -0.3 -0.3 0.0 +3.0
8000 -0.5 -0.4 -0.2 +5.0
Page 3 of 7 F-CAL-005 Ed.1
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ELECTRICAL AND ELECTROMICS INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240128EA

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
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) ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
amutlwwhiasadnnsaind

ELECTRICAL AND ELECTROMICS INSTITUTE

Certificate No.: CP20240128EA
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 43.9 -0.1 +1.1
39.0 38.9 -0.1 +1.1
34.0 34.0 0.0 +1.1
33.0 33.1 0.1 +1.1
32.0 322 0.2 +1.1
31.0 31.3 0.3 +1.1
30.0 30.4 0.4 +1.1
29.0 29.5 0.5 +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 25.3 0.3 +1.1

20-90 25.0 25.3 0.3 +1.1

20-100 25.0 25.2 0.2 +1.1

20-110 25.0 25.5 0.5 +1.1

30-120 35.0 35.0 0.0 +1.1

40-130 45.0 45.0 0.0 +1.1
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ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240128EA

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;-25
0.25 89.9 -0.1 +1.5;-5.0
Slow 200 109.5 -0.1 +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 125.4 125.4 0.0 +3.0
cycle
Positive
124.4 124.2 -0.2 +2.0
half cycle
Negative 124.4 124.2 0.2 +2.0
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
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ELECTRICAL AND ELECTROMICS INSTITUTE

Certificate No.: CP20240128EA
Calibration Report

Uncertainty of measurement

. Maximum-permitted uncertainty
. 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 - -
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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: 16 oct 23
Sampler: TE-5000 TSP Serial No: 3270 Tech: Tong.P

Site Conditions

Barometric Pressure (in Hg): 27.60 Corrected Pressure (mm Hg): 701.0
Temperature (deg F): 76.0 Temperature (deg K): 297.6
Average Press. (in Hg): 27.50 Corrected Average (mm Hg): 698.5
Average Temp (Deg F): 74.8 Average Temp: (Deg K): 296.9
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 7.80 1.705 60.1 57.76 Slope: 28.1557
2 6.00 1.497 57.2 54.97 Intercept: 11.0629
3 5.30 1.407 53.4 51.32 Corr. Coeff: 0.9717
4 4.50 1.297 49.7 47.77
5 3.90 1.209 45.6 43.83 # 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): 53.2
Ta = actual temperature during calibration (deg K) Average Flow Calculation m3/min
Pa = actual pressure during calibration (mm Hg) 1.421779972
Tstd = 298 deg K Average Flow Calculation in cfm
Pstd = 760 mm Hg 50.2040944
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
2047.36316
Total flow in 24 hours cfm
72293.89593

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: 16 oct 23
Sampler: TE-5000 TSP Serial No: 3271 Tech: Tong.P

Site Conditions

Barometric Pressure (in Hg): 27.20 Corrected Pressure (mm Hg): 690.9
Temperature (deg F): 75.8. Temperature (deg K): 255.4
Average Press. (in Hg): 27.50 Corrected Average (mm Hg): 698.5
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 7.80 1.827 61.5 63.34 Slope: 31.5959
2 6.70 1.694 57.7 59.43 Intercept: 5.8641
3 5.90 1.590 54.3 55.93 Corr. Coeff: 0.9885
4 4.40 1.374 49.5 50.98
5 3.80 1.278 43.6 44 .91 # 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): 53.3
Ta = actual temperature during calibration (deg K) Average Flow Calculation m3/min
Pa = actual pressure during calibration (mm Hg) 1.434856906
Tstd = 298 deg K Average Flow Calculation in cfm
Pstd = 760 mm Hg 50.66585053
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
2066.193944
Total flow in 24 hours cfm
72958.82476

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: 16 oct 23
Sampler: TE-5000 TSP Serial No: 3272 Tech: Tong.P

Site Conditions

Barometric Pressure (in Hg): 27.00 Corrected Pressure (mm Hg): 685.8
Temperature (deg F): 76.0 Temperature (deg K): 297.6
Average Press. (in Hg): 27.00 Corrected Average (mm Hg): 685.8
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 6.80 1.575 62.1 59.03 Slope: 39.9337
2 5.50 1.418 58.4 55.51 Intercept: -2.7031
3 4.40 1.269 50.6 48.10 Corr. Coeff: 0.9857
4 4.00 1.211 48.7 46.29
5 3.50 1.133 43.5 41.35 # 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): 52.7
Ta = actual temperature during calibration (deg K) Average Flow Calculation m3/min
Pa = actual pressure during calibration (mm Hg) 1.322373774
Tstd = 298 deg K Average Flow Calculation in cfm
Pstd = 760 mm Hg 46.69398859
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
1904.218235
Total flow in 24 hours cfm
67239.34358

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: 3276 Tech: Tong.P

Site Conditions

Barometric Pressure (in Hg): 28.10 Corrected Pressure (mm Hg): 713.7
Temperature (deg F): 76.3 Temperature (deg K): 297.8
Average Press. (in Hg): 25.00 Corrected Average (mm Hg): 635.0
Average Temp (Deg F): 76.0 Average Temp: (Deg K): 297.6
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 7.00 1.630 60.1 58.27 Slope: 39.9854
2 5.60 1.459 56.4 54.68 Intercept: -5.6889
3 4.70 1.337 49.1 47.60 Corr. Coeff: 0.9866
4 4.10 1.250 45.6 44,21
5 3.50 1.155 41.2 39.94 # 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): 50.5
Ta = actual temperature during calibration (deg K) Average Flow Calculation m3/min
Pa = actual pressure during calibration (mm Hg) 1.297037628
Tstd = 298 deg K Average Flow Calculation in cfm
Pstd = 760 mm Hg 45.79935069
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
1867.734185
Total flow in 24 hours cfm
65951.06499

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: 18 oct 23
Sampler: TE-5000 TSP Serial No: 3279 Tech: Tong.P

Site Conditions

Barometric Pressure (in Hg): 28.50 Corrected Pressure (mm Hg): 723.9
Temperature (deg F): 76.0 Temperature (deg K): 297.6
Average Press. (in Hg): 26.00 Corrected Average (mm Hg): 660.4
Average Temp (Deg F): 76.5 Average Temp: (Deg K): 297.9
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 7.30 1.676 60.3 58.89 Slope: 33.4101
2 6.10 1.533 55.8 54.50 Intercept: 2.9989
3 5.10 1.403 50.7 49.51 Corr. Coeff: 0.9982
4 4.00 1.243 46.2 45.12
5 3.50 1.164 42.5 41.51 # 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): 51.1
Ta = actual temperature during calibration (deg K) Average Flow Calculation m3/min
Pa = actual pressure during calibration (mm Hg) 1.336282554
Tstd = 298 deg K Average Flow Calculation in cfm
Pstd = 760 mm Hg 47.1851178
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
1924.246877
Total flow in 24 hours cfm
67946.56964

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

Site ID: -
Serial No: 3115

Date:
Tech:

Location: -
Sampler: TE-6070 PMI10

2 October 2023
Tong P.

Site Conditions

Barometric Pressure (in Hg): 26.60 Corrected Pressure (mm Hg): 675.6
Temperature (deg F): 75.3 Temperature (deg K): 297.1
Average Press. (in Hg): 26.65 Corrected Average (mm Hg): 676.9
Average Temp. (deg F): 76.5 Average Temp. (deg K): 297.7
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 9.80 1.321 60.5 40.12 Slope 33.7625
2 7.35 1.145 55.7 36.93 Intercept -3.3283
3 6.60 1.086 50.8 33.68 Corr. Coeff 0.9758
4 5.35 0.978 45.5 30.17 SFR 1.130
5 4.60 0.908 39.3 26.06 SSP 52.50

# of Observations: 5
Calculations

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

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

Qa = actual flow rate
IC = corrected chart response

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

m = calibrator slope m = sampler slope

b = calibrator intercept b = sampler intercept

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

For subsequent calculation Ts = Average temperature (deg K)

of sampler flow: Ps = Average pressure (mm HQg)

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

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)
1.088579793
Enter Total Time (Hrs): 24.0

Total flow over sample (m3/min)
1567.554902
Total flow over sample (CFM)
55350.36359

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



Trade & Engineering

PM10 High Volume Sampler Verification

Site Information

Site ID: -
Serial No: 3286

Date:
Tech:

Location: -
Sampler: TE-6070 PMI10

2 October 2023
Tong P.

Site Conditions

Barometric Pressure (in Hg): 26.70 Corrected Pressure (mm Hg): 678.2
Temperature (deg F): 75.4 Temperature (deg K): 297.1
Average Press. (in Hg): 26.55 Corrected Average (mm Hg): 674.4
Average Temp. (deg F): 76.5 Average Temp. (deg K): 297.7
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 1In H20 Qa I IC
Test # (m3/min) (chart) (corrected) Linear Regression
1 9.60 1.305 60.3 39.91 Slope 33.9429
2 7.70 1.170 55.6 36.80 Intercept -3.6602
3 6.65 1.088 50.6 33.49 Corr. Coeff 0.9904
4 5.40 0.981 45.7 30.25 SFR 1.121
5 4.55 0.901 39.4 26.08 SSP 51.97
# of Observations: 5
Calculations

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

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

Qa = actual flow rate
IC = corrected chart response

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

m = calibrator slope m = sampler slope

b = calibrator intercept b = sampler intercept

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

For subsequent calculation Ts = Average temperature (deg K)

of sampler flow: Ps = Average pressure (mm HQg)

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

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)
1.092468669
Enter Total Time (Hrs): 24.0

Total flow over sample (m3/min)
1573.154884
Total flow over sample (CFM)
55548.09895

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

Site ID: -
Serial No: 3310

Date:
Tech:

Location: -
Sampler: TE-6070 PMI10

2 October 2023
Tong P.

Site Conditions

Barometric Pressure (in Hg): 26.70 Corrected Pressure (mm Hg): 678.2
Temperature (deg F): 75.1 Temperature (deg K): 296.9
Average Press. (in Hg): 26.50 Corrected Average (mm Hg): 673.1
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 9.80 1.318 60.7 40.17 Slope 34.0987
2 7.40 1.147 55.6 36.79 Intercept -3.7000
3 6.60 1.083 50.8 33.61 Corr. Coeff 0.9779
4 5.35 0.976 45.7 30.24 SFR 1.119
5 4.60 0.906 39.1 25.87 SSP 52.08

# of Observations: 5
Calculations

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

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

Qa = actual flow rate
IC = corrected chart response

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

m = calibrator slope m = sampler slope

b = calibrator intercept b = sampler intercept

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

For subsequent calculation Ts = Average temperature (deg K)

of sampler flow: Ps = Average pressure (mm HQg)

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

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)
1.091243428
Enter Total Time (Hrs): 24.0

Total flow over sample (m3/min)
1571.390536
Total flow over sample (CFM)
55485.79984

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

Site ID: -
Serial No: 3482

Date:
Tech:

Location: -
Sampler: TE-6070 PMI10

2 October 2023
Tong P.

Site Conditions

Barometric Pressure (in Hg): 26.65 Corrected Pressure (mm Hg): 676.9
Temperature (deg F): 75.3 Temperature (deg K): 297.1
Average Press. (in Hg): 26.50 Corrected Average (mm Hg): 673.1
Average Temp. (deg F): 76.3 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 1In H20 Qa I IC
Test # (m3/min) (chart) (corrected) Linear Regression
1 9.65 1.310 60.5 40.08 Slope 34.0516
2 7.50 1.156 55.5 36.77 Intercept -3.5657
3 6.45 1.072 50.6 33.52 Corr. Coeff 0.9827
4 5.35 0.978 45.8 30.34 SFR 1.122
5 4.60 0.907 39.4 26.10 SSP 52.27
# of Observations: 5
Calculations

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

SFR = 1.13(Ps/Pa)(Ta/Ts)

SSP = (m*SFR+b)(Sqrt(Pa/Ta))
Qa = actual flow rate SFR = sampler set point flow rate
IC = corrected chart response SSP = sampler chart set point

m = calibrator slope m = sampler slope

b = calibrator intercept b = sampler intercept

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

of sampler flow: Ps = Average pressure (mm HQg)

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

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)
1.088858164
Enter Total Time (Hrs): 24.0

Total flow over sample (m3/min)
1567.955756
Total flow over sample (CFM)
55364.51773

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

Description:

Serial Number:

Calibration Date:

Calibration Reference Equipment:

Calibration Certificate

721A2601

Micromate with DIN Geophone
UM20453

April 21, 2023

SRV-AFR 714]7401

*Calibrated with Geo UM6231

Instantel certifies that the above product was calibrated in accordance with the
applicable Instantel procedures. These procedures are part of a quality system that is
designed to assure that the product listed above meets or exceeds Instantel
specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and Technology; or
National Research Council of Canada. Evidence of traceability is on file at Instantel and is
available upon request.

The environment in which this product was calibrated is maintained within the operating
specifications of the instrument.

Please note that the sensor check function is intended to check that the sensors are
connected to the unit, installed in the proper orientation and sufficiently level to operate
properly. This function should not be confused with a formal calibration, which requires

the sensors be checked against a reference that is traceable to a known standard.

Instantel recommends that products be returned to Instantel or an authorized service and
calibration facility for annual calibration.
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',”’;;’;; Calibrated By:
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Yaksh Patel

2 Instantel’ :oo Lcgeet drive, ottawa, Ontario, k2k 343, (613) 592-4642
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Frequency Response of UM20453 (As Found)
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Calibration Certificate

Part Number: 721A2601
Description: Micromate with DIN Geophone
Serial Number: UM21467
Calibration Date: MAY 29 2023
Calibration Reference Equipment: 714J7403

Instantel certifies that the above product was calibrated in accordance with the
applicable Instantel procedures. These procedures are part of a quality system that is
designed to assure that the product listed above meets or exceeds Instantel
specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and Technology; or
National Research Council of Canada. Evidence of traceability is on file at Instantel and is
available upon request.

The environment in which this product was calibrated is maintained within the operating
specifications of the instrument.

Please note that the sensor check function is intended to check that the sensors are
connected to the unit, installed in the proper orientation and sufficiently level to operate
properly. This function should not be confused with a formal calibration, which requires

the sensors be checked against a reference that is traceable to a known standard.
Instantel recommends that products be returned to Instantel or an authorized service and

calibration facility for annual calibration.

Aeeir]

Xiaoming Yang

Calibrated By:

Instanter 309 Legget Drive, Ottawa, Ontario, K2K 3A3, (613) 592-4642
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Instantel

apartof  StanleyBlack&Decker

Merci d'avoir choisi Instantel!

Votre engagement avec

« les moniteurs les plus fiables au monde»
vous servira pour les années a venir.

Grace a votre achat, vous étes a la pointe de la technologie en matiere de moniteurs. Au nom de tous les
collaborateurs d'Instantel, nous vous remercions d'avoir fait choisi-nos produits pour la réalisation de vos projets.
Les produits Instantel incluent les éléments les plus aboutis du' domaine tels que:

1) Plus de 30 années au service des secteurs du batiment, d'activités miniéres et de
géotechnologie

2) Des conceptions durables et résistantes

3) . Des produits faciles a utiliser grace a une interface intuitive

4) Des options étendues de conformité réglementaire

5) Un programme d'assistance, un service technique et une aide en ligne complets

6) Logiciel THOR® disponible en téléchargement gratuit sur le site Web d’Instantel:
www.instantel.com

7) Garantie d’un an sur les pieces; si un moniteur ou un capteur est ramené a l'usine pour
étalonnage jusqu'a un an apreés la date d'achat, la garantie sera automatiquement prolongée
d'un an supplémentaire

Instantel est RESPECTUEUX DE L'ENVIRONNEMENT! Instantel n'envoie plus de manuels en version papier. Les manuels
de I'opérateur pour chaque produit et pour THOR sont disponibles en téléchargement sur le site Web d’Instantel a
I'adresse www.instantel.com/resources.

Nous nous engageons pour que votre satisfaction en tant que client soit la meilleure possible. En cas de questions ou de
commentaires, n'hésitez pas a nous contacter. Veuillez appeler notre numéro gratuit +1 800 267 9111 ou nous envoyer
un e-mail a service@instantel.com ou sales@instantel.com.

Nous vous remercions de nouveau et avons hate de collaborer avec vous!

¥ e R e B e T e A S A B e o e UL T S S R S A R R U e Ry 0 M. SRR =
© 2018 Xmark Corporation. Instantel et son logo sont des marques déposées de Stanley Black & Decker, Inc. ou de ses filiales. 72000201 Rév 05.
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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.: CP20240134EA
Operation No.: CP2024030105

Equipment:

Manufacturer:

Model/Type:

Serial No.:

ID No.:

Customer:

Address:

Received Date:

Calibrated Date:

Issued Date:

Calibrated by:

Certificate of Calibration

Vibration Meter

Instantel

Micromate

UM16048

VB-01-003

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

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

15 March 2024
19 - 20 March 2024
21 March 2024

Ms. Juntaporn Kunhakom

Approved by:

)

=

( Mr. Sittichai Swaksuriyawong )
Group Manager

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

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

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

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Development.

Page 1 of 5

F-CAL-004 Ed.1
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ELECTRICAL AND ELECTRONICS INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240134EA
Calibration Report

Equipment: Vibration Meter
Manufacturer: Instantel
Model: Micromate
Serial No.: UM16048

ID No.: VB-01-003
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-0001-23
2) Measuring Amplifier 2525 2685967 AV-0044-23
3) PULSE Multi-analyzer system 3050-A-060 3050-110127  CQ20230024EA
4) PULSE Multi-analyzer system 3160-4-042 3060-106135  CQ20230025EA
5) Humidity and Temperature HMT331 K3810009 CD20230166EA

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
20-Jul-2024
20-Jul-2024
5-Nov-2024
5-Nov-2024
14-Jun-2024

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

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240134EA

Result of Calibration:-

Calibration Report

Function : Frequency response and Linearity test at 16 Hz

Frequency Nominal Standard uucC Deviation Uncertainty Direction
(Hz) (mm/s) (mm/s) (mm/s) (mm/s) + (%)
4.0 10.000 10.015 9.576 -0.439 1.50
5.0 10.000 10.000 9.679 -0.321 1.50
6.3 10.000 9.998 9.939 -0.059 1.50
8.0 10.000 10.008 9.805 -0.203 1.50
10.0 10.000 10.015 9.852 -0.163 1.50
12.5 10.000 10.001 9.884 -0.117 1.50
10.000 10.004 9.915 -0.089 1.50 —
16.0 20.000 19.983 19.917 -0.066 1.50 U%.
30.000 29.995 29.927 -0.068 1.50 ol
50.000 49.992 49.884 -0.108 1.50 %
20.0 10.000 10.001 10.026 0.025 1.50 -
25.0 10.000 10.006 10.073 0.067 1.50 -
31.5 10.000 10.015 10.104 0.089 1.50
40.0 10.000 10.000 10.168 0.168 1.50
50.0 10.000 10.001 10.238 0.237 1.50
52.0 10.000 10.000 10.278 0.278 1.50
63.0 10.000 10.003 10.467 0.464 1.50
80.0 10.000 9.998 10.617 0.619 1.50
Page 3 of 5
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ELECTRICAL AND ELECTRONICS INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240134EA

Calibration Report

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

Frequency Nominal Standard uucC Deviation Uncertainty Directi
(Hz) (mm/s) (mm/s) (mm/s) (mm/s) + (%) recton
4.0 10.000 10.008 9.876 -0.132 1.50
5.0 10.000 10.006 9.971 -0.035 1.50
6.3 10.000 10.001 10.183 0.182 1.50
8.0 10.000 10.001 10.049 0.048 1.50
10.0 10.000 10.001 10.041 0.040 1.50
12.5 10.000 10.014 10.034 0.020 1.50
10.000 10.011 10.065 0.054 1.50 ~
16.0 20.000 19.997 20.138 0.141 1.50 g
30.000 30.010 30.124 0.114 1.50 ﬁ
50.000 49.992 50.234 0.242 1.50 %
20.0 10.000 9.998 10.144 0.146 1.50 -
25.0 10.000 10.006 10.207 0.201 1.50 -
31.5 10.000 10.000 10.231 0.231 1.50
40.0 10.000 9.999 10.302 0.303 1.50
50.0 10.000 9.998 10.372 0.374 1.50
52.0 10.000 9.998 10.396 0.398 1.50
63.0 10.000 9.998 10.585 0.587 1.50
80.0 10.000 10.007 10.908 0.901 1.50
Page 4 of 5
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ELECTRICAL AND ELECTRONICS INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240134EA

Calibration Report

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

Frequency Nominal Standard uucC Deviation Uncertainty Directi
(Hz) (mm/s) (mm/s) (mm/s) (mm/s) + (%) recton
4.0 10.000 10.020 9.915 -0.105 1.50
5.0 10.000 10.021 10.057 0.036 1.50
6.3 10.000 10.017 10.317 0.300 1.50
8.0 10.000 10.000 10.144 0.144 1.50
10.0 10.000 9.996 10.073 0.077 1.50
12.5 10.000 9.998 10.160 0.162 1.50
10.000 9.997 10.199 0.202 1.50

16.0 20.000 19.997 20.177 0.180 1.50 <
30.000 29.995 30.219 0.224 1.50 §*
50.000 49.978 50.554 0.576 1.50 f{

20.0 10.000 9.998 10.137 0.139 1.50 ~t

25.0 10.000 10.001 10.026 0.025 1.50

31.5 10.000 9.998 10.309 0.311 1.50

40.0 10.000 10.000 10.428 0.428 1.50

50.0 10.000 10.001 10.617 0.616 1.50

52.0 10.000 9.998 10.672 0.674 1.50

63.0 10.000 10.004 10.743 0.739 1.50

80.0 10.000 10.013 11.098 1.085 1.50

Remark 1. UUC: Unit Under Calibration

2. The coverage factor k = 2.00

- - End of Report - -

Page 5 of 5
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975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37
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SRR AN L oS BT Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280
Tel: +66 2709 4860 Fax: +66 2324 0917

N ELECTRICAL AND ELECTRONICS INSTITUTE
-) FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240107EA
Operation No.: CP2024020076

Certificate of Calibration

Equipment: Vibration Meter

Manufacturer: Instantel

Model/Type: Micromate

Serial No.: UM15904

ID No.: VB-01-002

Customer: C.E.M. Technology (Thailand) Co.,Ltd.
Address: 31/8 Moo 13 T.Rai Khung, A.Sam Phran,

Nakorn Phatom 73210
Received Date: 19 February 2024
Calibrated Date: 5 -8 March 2024
Issued Date: 11 March 2024

Calibrated by: Ms. Juntaporn Kunhakom

=

( Mr. Sittichai Swaksuriyawong )
Group Manager

Approved by:

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
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ELECTRICAL AND ELECTRONICS INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240107EA
Calibration Report

Equipment: Vibration Meter
Manufacturer: Instantel
Model: Micromate
Serial No.: UM15904

ID No.: VB-01-002
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-0001-23
2) Measuring Amplifier 2525 2685967 AV-0044-23
3) PULSE Multi-analyzer system 3050-A-060 3050-110127  CQ20230024EA
4) PULSE Multi-analyzer system 3160-4-042 3060-106135  CQ20230025EA
5) Humidity and Temperature HMT331 K3810009 CD20230166EA

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
20-Jul-2024
20-Jul-2024
5-Nov-2024
5-Nov-2024
14-Jun-2024

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

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240107EA

Result of Calibration:-

Calibration Report

Function : Frequency response and Linearity test at 16 Hz

Frequency Nominal Standard uucC Deviation Uncertainty Direction
(Hz) (mm/s) (mm/s) (mm/s) (mm/s) + (%)
4.0 10.000 10.003 9.947 -0.056 1.50
5.0 10.000 10.006 9.931 -0.075 1.50
6.3 10.000 9.996 10.175 0.179 1.50
8.0 10.000 10.004 9.971 -0.033 1.50
10.0 10.000 10.017 9.986 -0.031 1.50
12.5 10.000 10.008 9.994 -0.014 1.50
10.000 10.021 10.041 0.020 1.50 —
16.0 20.000 19.997 20.075 0.078 1.50 U%.
30.000 29.995 29.990 -0.005 1.50 ol
50.000 49.992 50.042 0.050 1.50 %
20.0 10.000 10.000 10.104 0.104 1.50 ?TJ\
25.0 10.000 9.998 10.160 0.162 1.50 -
31.5 10.000 10.007 10.175 0.168 1.50
40.0 10.000 10.000 10.215 0.215 1.50
50.0 10.000 10.003 10.396 0.393 1.50
52.0 10.000 10.006 10.404 0.398 1.50
63.0 10.000 10.011 10.640 0.629 1.50
80.0 10.000 10.003 10.861 0.858 1.50
Page 3 of 5
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ELECTRICAL AND ELECTRONICS INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240107EA

Calibration Report

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

Frequency Nominal Standard uucC Deviation Uncertainty Directi
(Hz) (mm/s) (mm/s) (mm/s) (mm/s) + (%) recton
4.0 10.000 10.006 9.766 -0.240 1.50
5.0 10.000 10.006 9.805 -0.201 1.50
6.3 10.000 10.008 10.002 -0.006 1.50
8.0 10.000 10.015 9.844 -0.171 1.50
10.0 10.000 10.017 9.923 -0.094 1.50
12.5 10.000 10.014 9.860 -0.154 1.50
10.000 10.015 9.907 -0.108 1.50 ~
16.0 20.000 19.997 19.933 -0.064 1.50 g
30.000 30.010 29.880 -0.130 1.50 ﬁ
50.000 49.992 49.837 -0.155 1.50 %
20.0 10.000 9.998 9.971 -0.027 1.50 3
25.0 10.000 10.011 10.049 0.038 1.50 -
31.5 10.000 10.017 10.104 0.087 1.50
40.0 10.000 10.018 10.215 0.197 1.50
50.0 10.000 9.991 10.231 0.240 1.50
52.0 10.000 10.023 10.317 0.294 1.50
63.0 10.000 10.006 10.538 0.532 1.50
80.0 10.000 10.013 10.822 0.809 1.50
Page 4 of 5

F-CAL-005 Ed.1



©

amutlwwhna:iEnnsaiing
ELECTRICAL AND ELECTRONICS INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240107EA

Calibration Report

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

2. The coverage factor k = 2.00

- - End of Report - -

Page 5 of 5

Frequency Nominal Standard uucC Deviation Uncertainty Directi
(Hz) (mm/s) (mm/s) (mm/s) (mm/s) + (%) recton
4.0 10.000 9.997 9.4382 -0.515 1.50
5.0 10.000 9.996 9.576 -0.420 1.50
6.3 10.000 10.013 9.821 -0.192 1.50
8.0 10.000 10.000 9.734 -0.266 1.50
10.0 10.000 9.997 9.789 -0.208 1.50
12.5 10.000 10.014 9.978 -0.036 1.50
10.000 9.997 10.081 0.084 1.50

16.0 20.000 19.997 20.177 0.180 1.50 <
30.000 29.995 30.219 0.224 1.50 §*
50.000 49.978 50.586 0.608 1.50 f{

20.0 10.000 10.001 10.207 0.206 1.50 NS

25.0 10.000 10.003 10.065 0.062 1.50

31.5 10.000 10.001 10.302 0.301 1.50

40.0 10.000 9.997 10.467 0.470 1.50

50.0 10.000 10.001 10.664 0.663 1.50

52.0 10.000 9.996 10.830 0.834 1.50

63.0 10.000 10.004 10.869 0.865 1.50

80.0 10.000 9.997 11.515 1.518 1.50

Remark 1. UUC: Unit Under Calibration

F-CAL-005 Ed.1
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Calibratech CO,Ltd NSC-TISI-TIS 1 025

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-420018-1 Page : 1of2
Submitted by : C.E.M Technology (Thailand) Co.. Ltd.
219/43 Moo.12 Petchkasem Rd, Omnoi, Krathumban, Samutsakorn 74130 (Head Office)
Equipment : pH Meter with clectrode
pH meter
Manufacturer : Thermo Scientific Model : VERSA STAR PRO
Range : N/A pH Resolution : 0.01 pH
Serial No. : 12260 ID No. : WW-03-001
Electrode
Model : 9156BNWP Serial No. : VVI1-15843
ID No. : WW-03-001
Environment : On site calibration was carried out at the Laboratory, C.E.M Technology (Thailand) Co.. Ltd.
Ambient Temperature :  (23.0 to 24.0)° C
Relative Humidity : (50t0 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 : In-house method CAL-M4201 direct measurement by using standard voltage calibrator
and using certified reference material (CRM)
Reference Standard Instruments : This certification is traceable to the International System of Units

1. Multiproduct Calibrator

ID No. 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 Ltd. Accredited to ISO 17034 and ISO/IEC 17025
6.986 61281486 944537 17 Nov 2024 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
9.997 61281073 944536 17 Nov 2024 CPA Chem Ltd. Accredited to ISO 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. o ?
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd.. Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-420018-1

Page : 2 of 2

Result of Calibration :
UUC Condition As-Received : Good
Function : Electrical measurement

pH meter

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

Adjustment Curve Applied Voltage | Nominal Value | UUC Reading Correction Uncertainty
at nominal pH (mV) (pH) ( pH)|( mV) (mV) (+mV)
177.4800 4 4.00 | 177.4 0.1 0.12
4,7.10 0.0000 7 7.00 0.0 0.0 0.086
-177.4800 10 10.00 | -177.4 -0.1 0.12
Function : pH meter with electrode
Performing a three - buffer standard curve using buffer nominal pH (4,7,10)
Adjustment Curve Standard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) (pH) (£ pH)
4.008 4.01 0.00 0.0097
4,7,10 6.986 7.00 -0.01 0.011
9.997 10.01 -0.01 0.014
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 measurment was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

AL-F0031-03
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Calibratech Co.,Ltd. o s O
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech -cal@hotmail.com
Certificate of Calibration
Certificate No. : 67-400074-1 Page : 1 of 2

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 e 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. : PTI1-18812 ID No. : WW-03-001
Environment : On site calibration was carried out at the Laboratory, C.E.M Technology (Thailand) Co., Ltd.
Ambient Temperature : (23.0t024.0) °C
Relative Humidity ; (50 to 55) %
Line Voltage : (224.5t0 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 constant controlled temperature.
The temperature scale used was based on ITS-90

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

ID No. Cert. No. Due Date Traceability

400002 TT-0074-22 20 Jun 2024 National Institute of Metrology Thailand (NIMT)
2. Standard Digital Thermometer

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 Uncertainties are for a confidence probability of approximately 95% =
=A%

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

wvew.calbratech.co.th.
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech _cal@hotmail.com

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

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Function : Temperature measurement
Immersion Depth|Standard Reading| UUC Reading Correction Uncertainty
( mm.) (°C) (°C) (°C) (£°C)
120 25.002 25:0 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 uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,
providing a level of confidence of approximately 95%
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Calibratech Co.,Ltd. " e
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech-cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

\\\

Certificate No. : 67-420018-3 Page : 1of2
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 : PC910

Range : N/A pH Resolution : 0.01 pH

Serial No. : PC910X1220811001 ID 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.. Ltd.

Ambient Temperature : (23.0t024.0)" C

Relative Humidity ] (50t0 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 measurement by using standard voltage calibrator
and using certified reference material (CRM)
Reference Standard Instruments : This certification is traceable to the International System of Units

1. Multiproduct Calibrator

ID No. 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 Ltd. Accredited to ISO 17034 and ISO/IEC 17025
6.986 61281486 944537 17 Nov 2024 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
9.997 61281073 944536 17 Nov 2024 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025

Approved by : A %

( 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.

AL-F0031-03
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech-cal@yahoo.com, calibratech _cal@hotmail.com

Certificate No. :

Result of Calibration :

UUC Condition As-Received :

Function :

Certificate of Calibration

67-420018-3

Good

Electrical measurement

pH meter

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

Page : 2 of 2

Adjustment Curve Applied Voltage | Nominal Value | UUC Reading Correction Uncertainty
at nominal pH (mV) (pH) (pH)|( mV) (mV) (+mV)
177.4800 4 400 | 177 | 0 0.59
4,7,10 0.0000 7 7.00 0 0 0.58
-177.4800 10 10.00 | -178 1 0.59
Function : pH meter with electrode
Performing a three - buffer standard curve using buffer nominal pH (4,7,10)
Adjustment Curve Standard Buffer [ UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) (pH) (£ pH)
4.008 4.00 0.00 0.010
4,7, 10 6.986 7.00 -0.01 0.011
9.997 10.01 -0.01 0.014
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 measurment was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%
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Calibratech Co.,Ltd. g Pl B8
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech -cal@hotmail.com
Certificate of Calibration
Certificate No. : 67-400074-2 Page : 10f2

Submitted by : C.E.M Technology (Thailand) Co..Itd.
219/43 Moo.12 Petchkasem Rd, Omnoi. Krathumban, Samutsakorn 74130 (Head Office)
Equipment : Digital Thermometer with Thermistor probe

Temperature Indicator

Manufacturer : Apera Model : PC910
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. : WW-03-002
Environment : On site calibration was carried out at the Laboratory, C.E.M Technology (Thailand) Co., Ltd.
Ambient Temperature : (23.0t024.0) °C
Relative Humidity . (50 to 55) %
Line Voltage i (224.5t0226.0) 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 constant controlled temperature.
The temperature scale used was based on ITS-90

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

ID No. Cert. No. Due Date Traceability

400002 TT-0074-22 20 Jun 2024 National Institute of Metrology Thailand (NIMT)
2. Standard Digital Thermometer

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 Uncertainties are for a confidence probability of approximately 95% E%E
: Sl

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. ': o
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

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

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Function : Temperature measurement
Immersion Depth|Standard Reading] UUC Reading Correction Uncertainty
( mm.) ("C) (°C) (°C) (£°C)
100 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 standard uncertainty multiplied by a coverage factork =2,
providing a level of confidence of approximately 95%
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ﬂa};iﬁk Certificate of Calibration

IR
e NS(-T_lSI-TIS 17025
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: 1 of 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 & 1l =€
Humidity: 63 %RH s 59 %RH
Voltage: 229 VAC £ 1.2 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

This certificate is traceable to the Sl Units maintained by National Institute
of Metrology (NIMT), Thailand through DKSH Technology Limited.
Certificate No. C10240001

oog WS ol ?; oY 8 %\/

(Mr. Udon Srichana)

Traceability:

(Mr. Ampol Srisumphan)
Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement to
international or national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor
(k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement
(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.

uisv Airadiat waTulal 9ria

DKSH Technology Limited

2533 OUUFYNIN WBINLWIN 1UANTTUUY NFIMWIKMIUAS 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000 Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C31-10: 12 Sep 2022
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Refer to Certificate No.: C31240373 Page: 1 of 1
Statements of conformity:

This conformity certificate documents the validity of the following statements of conformity based on the
measurement results of corresponding calibration certificate:

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
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.

Tolerance and Decision rules:

Assessment of the conformity of the measurement device are done based on direct comparison of the relevant
measurement results with the tolerances and decision rule are prescribed by the customer.

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 Fail Specific Risk < 2.5%
PFA and Condition Pass or Condition Fail 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

(Mr. Udon Srichana)
Authorized signatory

Without adjustment
Desired Temperature : 20.0°C Tolerances : 1.0 °C

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 20.0 °C

Measured Correction™ Guard band | Tolerance
Locations (W) 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
#H7 19.97 -0.03 0.57 1.0 Pass
#8 20.07 0.07 0.47 1.0 Pass
#9 20.13 0.13 0.43 1.0 Pass

Correction* = Measured Temperature - Desired Temperature

lhe validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use

The End of Statements of Conformity
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Certificate No.: C31240373 Page: 2 of 3
%% 7 7 A
" — _I - .:. % I{ _____
A ¥ H4®
41@ | 043
: H
! ®#9
: H/2
| 6 | .
P B ] A
COMESTWIE TS w0
PR .~ D/2 S
<«
w
- W »
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 #4 #5 #6 #7 #8 #9
Channel of Logger 101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109

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

Measured Temperature: The average reading of standards at any positions or location.

Measured Uniformity: The maximum difference of measured temperatures between 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 temperature pattern or homogeneity with the chamber 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.

vis Airadies wmaTulad 91
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Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 20.0 °C
e Tgnr:s:;lar?udre 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 Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 #2 #3 #4 #5 #6 #7 #8 #9 (£°C)*
20.0 20.0 20.0 20.17120.1319.99119.98 | 20.21 | 20.17 | 19.97 | 20.07 { 20.13 0.60

Chamber Characterization

Indicating Measured Uniformity Measured 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

i Ainadiae maTulad 91ia

DKSH Technology Limited

2533 AUUFYNIN UUNUNIIN 1BANSETUUY AFINWLKIUAS 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

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



Corr_Distribution & Max_Measurement Uncertainty

Correction ('C)

Job_No. WO-00017098
Without adjustment

30
25
2.0
1.5
0.5 ==
0.0
‘0.5 L
-10
-15
-2.0
-2.5
-3.0
0.0 53{0] 10.0 15.0 20.0 25.0
X X #2 #3 uuc (‘o)
B #4 ® #5 #6
® #7 A #8 n #9
=  Uncer (+) =  Uncer (-) ----==--- Lower Acceptance limit
----==--- Upper Acceptance limit ——==—— Lower Specification ——s==—— Upper Specification
Temperature Distribution @ 20.0°C
5td('C) Job_No. WO-00017098
230 Without ad justment
22.5
22.0
21.5
21.0
19.0
18.5
18.0
17.5
170 Time (Interval= 15 sec)
"0 20 40 60 80 100 120 140
#1 #2 #3
#4 #5 #6
#7 #8 #9

--------- Lower Acceptance limit
Upper Specification

--------- Upper Acceptance limit

Lower Specification




Q& DKSH

lummageLanWIATRIAILANGMYR

weiiluanu WO-00017098
wiariecile. Cooled Incubator iu. KB 240

waauzes: 20180000012164(WW-16-001)

menagay (Fu) meaaaay (&)
14 Feb 2024 sumsmmaLia 14 Feb 2024 EGUIT)
nf Ting @ Titng

General

| 1: el |

O 2. maineu Main Switch O

0 3.  mwinu Selector Key 0

O 4. mauanena Display O

O 5. MINU Rean O

O O 6. s Lever of Ventilation valve O . i
O 7. s Lever door open / close 0

O 8.  anm Door seal |

O 9. M ULRITELIL Safety O

O 10. mavihoueessuuvinmaudu O

O O 11, mshwrsssunimagdy | O Lid
O 12, anwshuedes O

O 13. ANNNTUIAREN D ADTUTIFALATRY O

dauuzdn -

Mr. Ampol Srisumphan

Service Engineer
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Certificate of Calibration

NSC-TISI-TIS 17025

Calibration 0087

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: Memmert . Page: 1 of 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
Voltage: 230 VAC - 2 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

This certificate is traceable to the S| Units maintained by National Institute
of Metrology (NIMT), Thailand through DKSH Technology Limited.
Certificate No. C10240001

)
- - = 1§
O 9 WS N T gIeTu s

(Mr. Udon Srichana)

Traceability:

(Mr. Ampol Srisumphan)
Person in charge Authorized signatory
This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement to

international or national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor
(k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement
(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.
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Certificate No.: C31240372 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 Locations (#1, #2, #3, #4): w=5 (cm) d=5 (cm) h=5 (cm)
Standard Locations (#5, #6, #7, #3): w=5 (cm) d=5 (cm) h=5 (cm)
#9: 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.

Measured Temperature: The average reading of standards at any positions or location.

Measured Uniformity: The maximum difference of measured temperatures between 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 temperature pattern or homogeneity with the chamber 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.

v fiaediey waTulad 31da

DKSH Technology Limited
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Certificate No.: C31240372 Page: 30of5
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.0 °C
i Tg/lnfzzlrjz:?udre Correction of UUC. Uncertainty
(°C) (°C) *°C)
#1 104.38 0.38 0.39
#2 104.15 0.15 0.39
#3 104.39 0.39 0.39
#4 104.26 0.26 0.39
#5 103.88 -0.12 0.39
#6 104.13 0.13 0.39
#7 104.47 0.47 0.39
#8 104.41 0.41 0.39
#9 104.65 0.65 0.39
Temperature Distribution
Desired Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 #2 #3 #4 #5 #6 #7 #8 #9 (£°C)
104.0 104.0 104.0 |104.38|104.15|104.39(104.26(103.88|104.13(104.47|104.41|104.65 0.39

Chamber Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) *°C) (°C)
104.0 0.83 0.12 0.96

Note: * Maximum uncertainty of the each position

Ui fiaedey waTulad 3rvia
DKSH Technology Limited
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Certificate No.: C31240372 Page: 50f5
Without adjustment (Cont.)

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 180.0 °C

' Tgﬂrﬁsz:arf:re Correction of UUC. Uncertainty
Locations

(°C) (°C) (*°C)

#1 180.34 0.34 0.56

#2 179.98 -0.02 0.56

#3 180.46 0.46 0.56

#4 180.34 0.34 0.56

#5 180.63 0.63 0.56

#6 180.33 0.33 0.56

#7 179.22 -0.78 0.56

#8 179.80 -0.20 0.56

#9 180.74 0.74 0.56

Temperature Distribution
Desired Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 #2 #3 #4 #5 #6 #7 #8 #9 (£ °C)
180.0 180.0 180.0 [180.34|179.98|180.46(180.34|180.63|180.33(179.22(179.80|180.74 0.56
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) (*°C) (°C)
180.0 1.59 0.08 1.66

Note: * Maximum uncertainty of the each position

The End of Certificate

uiEn finediay waTuTad drfia

DKSH Technology Limited

2533 AUUAYIAN LY NUIIIN 1wANSETUUY NFINWIIUAS 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong. Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

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



Without adjustment (Cont.)

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 110.0 °C

Certificate No.:

C31240372

&= DKSH

Page: 40of5

. T?g;g::udre Correction of UUC. Uncertainty
Locations

() (C) (£°C)
#1 110.40 0.40 0.46
#2 110.15 0.15 0.46
#3 110.45 0.45 0.46
#4 110.37 0.37 0.46
#5 110.42 0.42 0.46
#6 110.29 0.29 0.46
#7 109.86 -0.14 0.46
#8 110.12 0.12 0.46
#9 110.51 0.51 0.46

Temperature Distribution

Desired Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 #2 #3 #4 #5 #6 #7 #8 #9 (£ °C)*
110.0 110.0 110.0 [110.40]|110.15|110.45[110.37|110.42|110.29(109.86(110.12|110.51 0.46

Chamber Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) *°C) (°C)
110.0 0.71 0.11 0.86

Note: * Maximum uncertainty of the each position
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Refer to Certificate No.: C31240372 Page: 1 of 2
Statements of conformity:

This conformity certificate documents the validity of the following statements of conformity based on the
measurement results of corresponding calibration certificate:

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
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.

Tolerance and Decision rules:

Assessment of the conformity of the measurement device are done based on direct comparison of the relevant
measurement results with the tolerances and decision rule are prescribed by the customer.

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 Fail Specific Risk < 2.5%
PFA and Condition Pass or Condition Fail 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
(Mr. Udon Srichana)

Authorized signatory

Without adjustment
Desired Temperature : 104.0°C  Tolerances: 1.0 °C

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.0 °C

Measured Correction* Guard band | Tolerance
Locations (W) Conformity
(°C) (°C) (#°C) (*°C)
#1 104.38 0.38 0.39 1.0 Pass
#2 104.15 0.15 0.39 1.0 Pass
#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
#6 104.13 0.13 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 0.39 1.0 Condition Pass

Correction* = Measured Temperature - Desired Temperature

The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use
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Refer to Certificate No.: C31240372 Page: 2 of 2

Statements of conformity:(Cont.)
Without adjustment (Cont.)

Desired Temperature : 110.0°C  Tolerances : 5.0 °C

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 110.0 °C

Measured Correction* Guard band | Tolerance
Locations W) Conformity
(°C) (°C) (£°C) =°C)
#1 110.40 0.40 0.46 5.0 Pass
#2 110.15 0.15 0.46 5.0 Pass
#3 110.45 0.45 0.46 5.0 Pass
#4 110.37 0.37 0.46 5.0 Pass
#5 110.42 0.42 0.46 5.0 Pass
#6 110.29 0.29 0.46 5.0 Pass
#7 109.86 -0.14 0.46 5.0 Pass
#8 110.12 0.12 0.46 5.0 Pass
#9 110.51 0.51 0.46 5.0 Pass

Correction* = Measured Temperature - Desired Temperature

The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use

Without adjustment

Desired Temperature : 180.0°C  Tolerances : 2.0 °C

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 180.0 °C

Measured Correction™ Guard band | Tolerance
Locations (W) Conformity
(°C) (°C) (£°C) *°C)
#1 180.34 0.34 0.56 2.0 Pass
#2 179.98 -0.02 0.56 2.0 Pass
#3 180.46 0.46 0.56 2.0 Pass
#4 180.34 0.34 0.56 2.0 Pass
#5 180.63 0.63 0.56 2.0 Pass
#6 180.33 0.33 0.56 2.0 Pass
#7 179.22 -0.78 0.56 2.0 Pass
#8 179.80 -0.20 0.56 2.0 Pass
#9 180.74 0.74 0.56 2.0 Pass

Correction* = Measured Temperature - Desired Temperature

The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use

The End of Statements of Conformity
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Corr_Distribution & Max_Measurement Uncertainty
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Mr. Ampol Srisumphan

Service Engineer



‘ Harikul Science Co.,Ltd.

é} 694 Soi Ratchadanivet 24, Pracharatbamph

s ' phem,
y "") HARIKUL Samsaennok , Huaikhwang, Bangkok 10310

=

S
CIENCE Tel: 0-2274-2456 Fax: 0-2274-2443
Email:info@harikul.com www.harikul.com
CERT.No.: HS-UOS9H Certificate of Calibration
Calibration Date : 28 Aug 23 Model 1 YSI 5000
Submitted by : C.E.M TECHNOLOGY (THAILAND) Co., LTD. SIN : 18L109487
219/43 Moo 12, Petchkasem Road, Omnoi, Krathumban, Probe - YSI 5010
Samutsakom 74130 SIN 1 22G100123
ID NO. :
Avg Room Temp : 20 °C Air Temp ref . S/N. F8065C26
Avg Water Temp : 20°C ' Barometric ref  : S/N. F8065C26
Air Pressure : 760.00 mmHg Water Temp ref : S/N. 11430
Salinity : 0 ppt
Technician : Kittipong M.
Calibration Details
Calibration Point 100% air sat. (status) (status)
(@20 °C, DO = 9.09 mg/l)
Measurement 1 (mg/l) 9.08 (PASS) - -
Measurement 2 (mg/l) 9.08 (PASS) - -
Measurement 3 (mg/l) 9.08 (PASS) - -
Measurement 4 (mg/l) 9.08 (PASS) - -
Measurement 5 (mg/l) 9.08 (PASS) - -
Measurement 6 {mg/l) 9.08 (PASS) - -
Measurement 7 (mg/) 9.08 (PASS) - -
Measurement 8 (mg/t) 9.08 (PASS) - -
Measurement 9 (mg/l) 9.09 (PASS) -
Measurement 10 (mg/l) 9.09 (PASS) - -
L]
Mean Measurement 9.08 mg/ - =
Inaccuracy 0.01 mgl/l # -
Overall Status (PASS)
Manufacturer Specification

Accuracy = +/- 0.02 mg/l

1) This certificate is issued based on the result that are found as shown on

date and place of test only.
2) The calibration procedure followed in accordance with Harikul Science Co., Lid.
3) This result shall not be used for advertising purpose.

Technician Signature Laboratory Manager

(Kittipong Maekwong) (Supreecha Sumaritam)
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For the Better

Avio200
Preventive Maintenance Report

Company Name: CEM TECNOLOCY
Instrument Location: 219/43 Krathum Baen District
Samut Sakhon 74130

Instrument Serial No.: M79S2103051

Date: 02-Aug-2023



ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name: CEM TECNOLOCY.
AELES . 219/43 Krathum Baen District Samut Sakhon 74130
(Instrument Location):
Serial Number: M7952103051 PM Number: 4 of 4 Warranty
Customer Name K. Wichuda Telephone Number: | 086 9054664
(if applicable):
Service Engineer K. Chayanan Service Order WO-02409475
Name: Number:
Date PM Performed: 02-Aug-2023 Next PM Due Date: 02-Feb-2024
(DD-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date ' )
09370140 Rev.5 B January 2018 .
Y PerkinEl

Scope

The purpose of this PM isto ensure the continued functionality of the PerkinElemer/Avio200 by
inspecting and replacing any worn or damaged parts. This service should only be performed by a trained
representative of PerkinElmer.

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument
performance prior to starting the PM. Always check with the customer before making any changes that
may affect the customer’s analysis or calibration, including a current back-up of system software and/or
data files. The completed document should be signed by an authorized PerkinElmer and customer
representative and left with the customer. Update the PM sticker and instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright.All rights are reserved.
No part of this publication may be reproduced in any form whatsoever or translated into any language
without the prior, written permission of PerkinElmer, Inc. Copyright © 2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are
protected by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and
registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the
property of their respective owners.

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

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

ICP-OES/Avio200 Preventive Maintenance (PM) Page 1 of 6




Component List

Component / Specific Model Serial # Configuration Notes
Avio200 M7952103051 Syngistix V 5.1.0.0293
S23 Autosampler 0121106S23
Parts Lists
Parts Included with the PM
Pl b el Description Quantity

(if applicable)

09995098 Air Filter-Spectrometer Not Applicable
N077520 Air Filter-RF Generator Not Applicable
09992731 Axial Window Not Applicable
B0810377 Radial Window Not Applicable
N0770438 O-ring kit, injector support adapter Not Applicable
N0780437 O-ring kit, torch

Not Applicable

Additional Reagents and Standards Required for PM

i Nt:nmber Description Quantity Batch/Lot # | Expiration Date:
(if applicable) (MM/YY)
Multi-Element Standard
N0691579 (N069-1579 diluted 10X) 1 57-024CRX1 Oct-2024
Instrument Calibration-4
N9300221 (N9300221 diluted 100X) 1 54-134CRY1 Jun-2024

ICP-OES/Avio200 Preventive Maintenance (PM)
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Procedure Checklist

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

1. General:

Ask customer about unit’s performance since last visit.

Check incoming AC line voltage under load for proper levels and grounding.

Is the instrument operational?

2. Mechanical:

Inspect and clean all fans and filters.
Inspect and replace torch components and necessary.

Torch Components Replaced: [1Yes ONo
If yes, list components replaced:
Inspect all tubing for signs of cracking or leaking and replace as necessary.
Tubing Replaced: BlYes CNo
If yes, list tubing replaced:

Inspect the peristaltic pump for proper operation.
Check and adjust if necessary, the external nitrogen, argon shear gas and wa

ter supply pressures.

Check and adjust if necessary, the internal nitrogen, main argon, torch argon and shear gas

pressures
Regulator Measured Pressure Set Pressure
Nitrogen N/A NA (calibrated in Factory)
Main Argon 76 76psig
Torch Argon 67 67psig
Shear Gas 65 65psig
Water 35 35psi

Check the shear gas nozzle for blockages and proper, uniform flow.
Inspect nitrogen Hi/Low purge and shear gas solenoids for proper function.

Inspect the function of all spectrometer motors. Drive the motors from the Spectrometer DCM. Check all
motors, couplings, set screws, gears or drive assembly located on the spectrometer (prism/grating
wavelength drives, slits, shutter, DV mirror, X/Y mirror) if problems are found.

Perform preventative maintenance on the chiller as required. Make the customer aware of the importance

of maintaining the chiller fluid level and filter replacement.
Drain air compressor surge tank.
Clean exterior of instrument.

ICP-OES/Avio200 Preventive Maintenance (PM)
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3. Electrical:

Visually inspect all PC boards for cleanliness and signs of corrosion.
Check all RF generator and spectrometer power supply voltages.

B Run instrument diagnostic checks from the appropriate Device Control Module.

RF Generator:
Check the RF generator status screens.
Check the function of all interlocks.

Spectrometer:
Check the spectrometer status screens.
Check for proper function of all motors from the Motor Control window.

4. Optical:

Check the neon lamp for proper operation.

Ensure that neon initialization passes at power up.

Ensure that there is a single, well defined peak of sufficient intensity (approximately 15,000 to
60,000 cts.) for the 703.241nm neon line viewed in the DCM Collect Spectra window. Re-generate
the neon correction table if problems are encountered. If problems are still exhibited after the
table is re-generated, replace the neon lamp assembly.

Neon Lamp Replaced: [lYes HINo

B Perform the Initialize Optics routine from the Spectrometer Control window.

Insure that the routine passes with no error codes. If it fails, run a manual prism scan from the
spectrometer DCM.

Insure the Dark Current measurement (Detector Calibration) passes at initialization.

Check the shutter home sensor position.

Check prism/electronics temperature sensor readback values from the DCM. It is normal for
these readings to be shown in red. A typical prism temperature is approximately 29.5 degree C.
A typical electronics temperature is approximately 35 degree C.

Check the detector temperature from the DCM for -7.0 to -8.5 degree C. If outside of this range
the detector cooling fan may not be operational. Further inspection may be necessary.

Inspect for proper function of the transfer optics. 1) shutter 2) DV mirror 3) X/Y mirror.

Clean or replace the axial and radial view windows as necessary.
Axial Window Replaced: OYes [INo
Radial Window Replaced: OYes [INo

5. Post PM Performance Tests:
Perform View Align.

5.1 Spectral Resolution:
Measure the spectrometers ability to separate two adjacent wavelengths.

Parameter Specification Test Result Pass/Fail
As 193.696 - Resolution <0.009 0.007 Passed
Ni 231.604 - Resolution <0.011 0.009 Passed
Ni 341.476 - Resolution <0.015 0.013 Passed
Ba 455.403 - Resolution <0.020 0.017 Passed

ICP-OES/Avio200 Preventive Maintenance (PM) Page 4 of 6




5.2 Precision:
Test for reproducibility of a set of measurement.

Parameter Specification Test Result Pass/Fail
Zn 213.856 %RSD <1 % 0.46 Passed
Mg 280.856 %RSD <1 % 0.25 Passed
Mg 285.207 %RSD <1 % 0.22 Passed
Ba 455.403 %RSD <1 % 0.15 Passed
5.3 Min BEC:

Run Axial and Radial BEC according to the A&T spec, or the commissioning test procedure.

Mn Background Equivalent Concentration:

Method “MnBEC” For Samples “IB (2%HNO3)” and “IS (N069-1579/10)”, record intensities.

Calculated BEC: BEC = (IB * Conc of Std) / (IS - IB). Where Conc of Std = 1,000 PPB

Element Mode Conc. 1B IS
Mn 257.610 Radial 1,000 ppb 66993.5 1909809.2
Mn 257.610 Axial 1,000 ppb 152396.8 10817525.8
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 66993500 1842815.7 20.25 <30 PPB Passed
Axial 152396800 10665129 13.12 <30 PPB Passed
6. Review:

Review with the customer PM work performed.

Discuss recommended customer supplied materials to have on hand.
Attach PM sticker.

ICP-OES/Avio200 Preventive Maintenance (PM)
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Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for ICP-OES/Avio200
have been completed.

This ICP-OES/Avio200 Passes Fails ] the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Repres ve: Date:
02-Aug-2023

(DD-MMM-YYYY)
Authorized Customer Representative: Date:
% ‘@O\’\ 02-Aug-2023
\\ (DD-MMM-YYYY)

ICP-OES/Avio200 Preventive Maintenance (PM) Page 6 of 6
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THAI HEART CALIBRATION CO., LTD.
112/1 Moo 5, Phraek Sa,~-Muang, Samut Prakan 10280
Tel. 0-2394-2162, 0-,42757~8435;0-2757—8496~Fax.;@-215~7-8507

CERTIFICATE OF CALIBRATION

Certificate No.: T0-2109034/23 Page 1 oftotal 4 pages
Customer C.E.M TECHNOLOGY (THAILAND) CO., LTD.
219/43 Moo 12, Petchkasem Road, Omnoi,
Krathumban, Samutsakorn 74130
Equipment Thermo Reactor
Manufacturer Spectroquant Model TR 420
Serial No. 23290802 ID No. -
Description Resolution of UUC : 1 °C
Environmental Conditions Ambient Temperature: (23+£3)°C

Calibration Location

Received Date
Calibration Date
Date of Issue
Condition of Artifacts

Checked by

" T can CHE eu Y o SEE o §

vvs\v\—/

Relative Humidity:

21 September 2023
22 September 2023
23 September 2023

(50+15)%
Atmospheric Pressure: -
Blue Devils Laboratory (TL)

Used conditions but can be calibrated

Act as Technical Manager

( Krisyosl K. )
( Patiphan K. )
( Pongsak H.)
(Kanung C.)

( Pramong P.)

NN AN SN

N N N N N

(SakdaY.)
(OnnapaP.)

( Nitiphong K. )
( Nonthachai K. )
( Noppol P.)

Approved by

v

7
fp S E———__

Representative of Managing Director

( Dr. Ekachai Puttitwong )




GT ‘ AI HEART CALIBRATION CO., LTD.

1 Samut Prakan 10280

Calibration '

%:0.27578507

Certificate No.: T0-2109034/23 Page 2 oftotal 4 pages

Reference Method :

- The calibration method used was CP-142 based on an in-house method.

- The temperature scale used was an ITS-90.

- This certificate can be traceable to the national standards, which is realized the shown measurement units according to
the International System of Units (SI Units). ‘

Reference Standard Instruments:

Type Model Serial No. Cert. No. Due Date Traceability
. 34972A/ MY 59002120/
Data Logger with Sensors 10-0302002/23 | Feb. 3, 2024 THC
34901A MY41211040

Remark: This certificate is traceable to the International System of Unit (SI Unit) through:
- THC, Thai Heart Calibration Co., Ltd.

Measurement Results:

#L
Hols No. UUC Setting | Standard Reading | UUC Reading | Correction Stability of UUC Uncertainty
°C) (°C) (°C) - (°0) =*°C) =°0)
#1 150 149.9 150 -0.1 0.22
#2 150 149.8 150 0.2 0.14
43 150 149.5 150 0.5 0.21
44 150 149.8 150 0.2 0.20
#5 150 149.1 150 -0.9 016
#6 | 150 149.6 150 -0.4 032 068
#7 150 149.2 150 -0.8 0.14
#8 | 150 149.7 150 0.3 1.80
#9 150 149.5 150 0.5 0.18
410 150 149.1 150 -0.9 0.6
I 150 149.1 e -0.9 0.16
412 150 1492 150 -0.8 0.17

UUC : Unit Under Calibration

 Calibratedby ___ Pongsak

FE-169 REV.02 02/24/21




THAI HEART CALIBRATION CO., LTD.
112/1 Moo 5, Phraek Sa, Muang, Samut Prakan 10280
Tel. 0-2394-2162, 0-2757-8435,0-2757-8496 Fax...0-2757-8507

Certificate No.: T0-2109034/23 Page 3 oftotal 4 pages

Measurement Results (Cont.):

4R
Hole No. UUC Setting | Standard Reading | UUC Reading | Correction Stability of UUC Uncertainty
(°0) °C) (°C) (°0) *°C) *°C)

41 150 150.2 150 0.2 0.25
42 150 150.2 150 0.2 0.29
#3 150 150.0 150 0.0 0.29
#4 150 149.6 150 0.4 0.18
45 150 149.1 150 0.9 0.13
#6 150 149.5 150 0.5 0.25 T )
47 150 149.1 150 0.9 0.16

TR 150 149.1 150 0.9 0.13

49 150 149.7 150 0.3 0.20
#10 150 149.5 150 0.5 0.20
411 150 149.2 150 0.8 0.13
#12 150 149.6 150 0.4 0.23

UUC : Unit Under Calibration




THAI HEART CALIBRATION CO., LTD.
112/1 Moo 5, Phraek Sa, Muang, Samut Prakan 10280
Tel. 0-2394-2162, 0-2757-8435,0-2757-8496 Fax..0-2757-8507

Certificate No.: T0-2109034/23 Page 4 oftotal 4 pages

Measurement Results (Cont.):

o¥eYo)
®0®
O 006
eoo

Front View Front View

L | | R

® 0 006)
CHONCXO)
L OO0,

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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Performance Verification Certificate

Equipment : AA SPECTROMETER Serial No. : A7310
Manufacturer : GBC Scientific Verification Date :

Model Type : SavantAA

Customer : 1590 4.8.18u waTulad (Inawaue) A1via

23-Jun-2023

Job No. LSPR2306369

219/43 w312 auuLwaisLAN suadauia dLnanssviuuuu IINTeaynssnas 74130

Result of Verification

Test Description Criteria Reading Result

1. EHT <350V 332V PASS

Photometric Noise (if >350 V) Std. Dev <0.0002 -
2. Wavelength Accuracy , Cu 324.75 nm +0.20 nm 324.65 nm PASS
3. Wavelength Accuracy , Cs 852.10 nm +0.20 nm 852.30 nm PASS
4. Slit Width 0.2 nm +0.02 nm 0.22 nm PASS
5. Slit Width 0.5 nm +0.05 nm 0.51 nm PASS
6. Slit Width 1.0 nm +0.10 nm 0.99 nm PASS
7. Standard Gauze Screen_0.49 Abs* +0.02 Abs. 0.4888 Abs. PASS

BC mode with gauze -0.0001 Abs.

BC mode without gauze -0.0004 Abs.

Difference between With gauze and < 0.004 Abs. 0.0003 Abs. PASS

without gauze -
8. ABS Reading 5ppm,Cu > 0.7 Abs. 0.740 Abs. PASS
9. %RSD <05 % 0.48 % PASS

* Write in the criteria column the Abs reading on the gauze screen calibration label

We hereby certify that instrument complies with GBC factory speccifications

Your satisfaction is our promise @ DKSH Technology Limited

Verification By : Mr. NIWAT SUPATANIT Signatory :

Issued Date : 3-Jul-2023

DKSH Technology Limited
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone +662 639 7000, www.dksh.com

Delivering growth — in Asia and beyond

St

dudu3n19gnAImdinnsane - Technology service call center




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

o/

Geoff Condick
CEO




Copper Standard for AAS

Product no.:
Lot no.:
Description of CRM:

Expiry date:
Storage:

Density (certified) at 20°C:

Constituent

Certified Reference Material

Reference material certificate
TraceCERT"

38996
BCCH9264

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

JUN 2025
Store at 5°C-25°C
1011.3 kg m3 % 0.5 kg m3

Certified values at 20°C and expanded uncertainties, U = k' u (k = 2) [11[2]

Copper

989 mg kg™

+ 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:

ISO 17034
SRMS 0001

Sigma-Aldrich Production GmbH, Industriestrasse 25, 9471 Buchs, Switzerland;
Tel +41-81-755-2511; Fax +41-81-756-5449; www.sigmaaldrich.com
Sigma-Aldrich Production GmbH is a subsidiary of Merck KGaA, Darmstadt, Germany.

Certificate Page 1 of 3

Certified values are traceable to the International System of units (SI) through
a metrologically valid weighing process. Details see “Details on metrological
traceability”.[3]

The certified value is determined by high-precision weighing of thoroughly
characterized starting materials and verified by measurement against NIST
SRMs or similar CRMs in accordance with ISO/IEC 17025.[4]

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 users risk), the cap should be
tightly sealed and the bottle should be stored at reduced temperature (e.g.
refrigerator) to minimize transpiration 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 ISO 17034[5]

29 JUL 2022

S A

www.sigmaaldrich.com

S. Matt - CRM Operations Dr. P. Zell - Approving Officer

e

Certificate version 01




Technology & DKSH

CERTIFICATE OF CONFORMANCE

Equipment name : Gauze membrane
Serial Number . F104
Procedure Used . NIST neutral density filter: 8661/SRM 930D (1210)
Reference Standard : Spectrophotometer, LIBRA S70
Serial Number : 136821
Result :
Wavelength (mm) Measured Value (A.U.)
440 0.489

Valid for 12 months from date of issue.

Issue Date : 5 March 2023
Operator by . Mr. Niwat Supatanit

DKSH Technology Limited
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone +662 639 7000, www.dksh.com

AUTUINIgNAIMAINITUY + Technology service call center

Delivering growth —in Asia and beyond ﬁ 02 639 7000
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[ Service contract Basic Plan

[ Service contract Performance Plan UsSEn dawaes inalulad sida

PREVENTIVE MAINTENANCE AND PERFORMANCE VERIFICATION REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER (AAS)

Issued Date: 23/06/23

Customer : 1590 4.5..58 welulad (Inauaud) sria Manufacturer:  GBC Scientific Equipment Pty Ltd.
Address : 219/43 312 auwwrIinEa duadeutoy Model : SavantAA

gunanszvuuLL ii"dm“'@aagmmm 74130 Serial No : A7310
Contract : Location :

Power on switch and initial status

g ol
............................. 2 m%mm*%%vﬂm’é@w@%m&“m

Preventive Maintenance Remarks

Electrical Voltage

Main voltage ( power supply check 220V £10V ). =
- Power indicator light (Replace if faulty). o O N/A
- Power core (Clean or replace as appropriate). Q( Bl N/A
- Fan (Clean or replace filter element as appropriate). I]yr O N /A
onme
- Temperature (10 to 35 deg.C) = 751
- Humidity (8 to 80%). g O 4 S
- Air Quality (No Dust) J O N/A
- No corrosive vapours present from laboratory sample preparation or 4 OJ N /A

external sources.

- Windows lens (Clean or replace as appropriate).

Light Source (Check operation. Replace if required).

SIENE
0|0|0
:
™

D2 Lamp (Check operation. Replace if required).

Gas system

General (Tube and Fitting /Check for leaks). O Rerk
- Air Zero (Inlet pressure range 300-400 kPa). o O ZooMyA
- Acetylene (Inlet pressure range 55-96 kPa). o O o.alPA
- Nitrous oxide (Inlet pressure range 300-400 kPa). O O

ompute

- Operating system E \N‘wdow‘b =
- Software Version ™ Ul Sonoved 9.0
- Verify that all computer links and installed software operate correctly D’f ] f@mdy

ATOMIC ABSORPTION SPECTROPHOTOMETER Page 1/4




Job No. LSPR2306369 D Ks H
[0 Service contract Basic Plan
O Service contract Performance Plan

usSEen dway inalulad siAa

Spray Chamber Type

] ABR Spray Chamber Ij/Standard Spray Chamber

Preventive Maintenance

Flame system

- Burner head (Clean the jaws using GBC Burner Cleaning Card). % =] e )

- Burner mount (Check for wear. Replace the burner retaining plate if

™
required). W‘/

Spray chamber (Visually inspect the bead for cracks, pitting or solid \ J
deposits. Check or replace O-ring kit). ?ém /7
- Safety interlocks

O

» Burner (Check for Interlocks connector)

> Spray chamber (Check for Interlocks connector)

- Pressure relief bung. (Check or replace O-ring)

- Nebulizer (Clean and check operation / Replace the O-ring)

- Gas connections (Check for leaks).

- Capillary tube (Check bends and clog).

88 8 g/dd
Oojgo|o|ooo
g
S
%

- Liquid trap (Drain / clean and replace O-ring ).

ATOMIC ABSORPTION SPECTROPHOTOMETER Page 2/4




Job No. LSPR2306369 D KS H
O Service contract Basic Plan
O Service contract Performance Plan usSen Giraaos inalulad sida

Gas Flow Optimisation Remark

Bleed gas lines ( Relieve pressure in the spray chamber). [ Tgm(,o/?/

&l

- Ignitor (Ignite the flame several times to check ignition reliability.
Replace the glow plug if required).
- Extinguish (Check operation).

- Horizontal movement (Check operation for STD. Spray Chamber).

(5 du| B
g
-

- Vertical movement (Check operation for STD. Spray Chamber).

- Burner Adjuster ( Check operation for ABR Spray Chamber)
> Burner Angle (° C)
> Angle Zero (mm)
> Work head Height (mm)
» Work head Centre (mm)

D000 ||@|Q Q)

B e

Note:

N /A

Customer : Date

Service Engineer : Maintenance Date :
N 2.

.................................................... 25/3\)” /2025

( Mr. NIWAT SUPATANIT )

ATOMIC ABSORPTION SPECTROPHOTOMETER Page 3/4




Job No. LSPR2306369
[ Service contract Basic Plan
O Service contract Performance Plan

Performance Verification Specification

&
3
o1
5
17}
a
g
e
5
h]
&
o'
o
;.
ﬂ'

Actual Value Pas Failed Remarks

S
1. Wavelength accuracy Cu 324.75 nm =0.2 nm 904 5 Y [ O
(optic calibration check). SRR %5 D 20NN m/ O
2. Slit width accuracy 0.2 nm £0.02 nm C. 216 nm g U]
(0.2 nm ,0.5 nm,1.0 nm) 0.5 T .05 K 0.1 "W ™ ]
1.0 nm +0.10 nm C.7294 P
3. EHT <350V Y90 & | O
4. Absorbance accuracy Reading £10% of g O
(absorbance calibration calibrated value. O 4% Ak%
check).
» Gauze 0.49 A.U.
5. Background correction SavantAA <1% BC on with gauze: E/ O
(optics alignment check). SensAA/XplorAA -0.00c)  Abs
difference between <2% BC on without gauze:
measurement with and —0.cenn £hs
without 0.49 A.U. gauze
for 10 samples.
6. Sensitivity /noise Cu 5 ppm g O
> B 0. 329k Abs
flame test >0.7 A.U.
(aqueous Cu solution test <0.5% RSD 0.4y @ | O
under air-acetylene 5 h
flame).
Note:

N/A

Customer:

Date :

Service Engineer :

( Mr.NIWAT  SUPATANIT

)

Maintenance Date :

23 /Jon /2022

ATOMIC ABSORPTION SPECTROPHOTOMETER

Page 4/4




BIQUIDSEeRNen e o
©Y) ©
b~
4
v )

@ (¢

%g ARCHEMICA %)(%

¢ )
g({é Certificate of Calibration é\i\f
%S Aquion RFIC: Anion (ID#1084) 2:2
gﬂ} This certificate is to verify that instrument below are calibrated \5
'/(\é by Archemica International Co., Ltd. 5\3
| )
@), Aquion S/N: 221280114 ;@*
g% AS-DV S/N: 2205880126 %Q}% |
Q\ 7
%;g For Q(:(
Q% C.E.M Technology(Thailand) Co., Ltd. %2{
9 0
dg Operator Signature: " sy Date: Jan 25,2024 ;}3
C\ (Mr.ltsaraphap Bumrungjeam) /62
¢ 0
{‘ Applications Chemist ‘ \
) e
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Preventive Maintenance

©lGerhard

Analytical Systems

a v = A o W
USHUN Aneatey malulag na

feusnmsvaansvieg

115 0 2 639 7000 E-mail: service.tec.th@dksh.com
v'hﬂmmmzmmmﬂ

103 02 639 7000 E-Mail : marketing.tec.th@dksh.com

Website : www.dksh.co.th/technology/scientific-thailand


mailto:service.tec.th@dksh.com
mailto:marketing.tec.th@dksh.com
http://www.dksh.co.th/technology/scientific-thailand
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Preventive Maintenance Contract
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JOB:L.SPR2403415
Operational Qualification (OQ)
A5 EUANINIAST O

FRONT

MODEL:YAP 200

S/N:.. GER5200180181

Z
o

FAIL

Quick clamping device with clamping block

Digestion tube 250/300 ml

0|0

PTFE steam inlet tubing

Connection stopper , Viton

Screw cap GL18

PTFE-inlet tubing NaOH

Distribution head made of glass

Screw cap GL32

O [0 |V |0 |Ww|N |-

Distillation condenser made of glass

=
o

Screw cap GL14

-
[N

Ventilation valve

[EEN
N

Control panel

[EnY
w

Operating Button

[y
SN

USB interface (with protective cap)

[ERN
(621

Silicone tubing 8/10 for distillate discharge **

[ERN
(o]

Verprene tubing 4/8 , receiver suction **

[EEN
~

Cable duct for electrode cable + titration tube**

[EnY
oo

Silicone tubing 4/7 , boric acid inlet**

[ERN
©

Sensor for level monitoring including connector**

N
o

Agitator motor with propeller**

N
[y

Titration acid inlet tube **

N
N

Receiver glass**

N
w

Holder for pH electrode , removable**

N
N

pH electrode (combined electrode)**

N
(¢, ]

Drip tray PP

}OOOO000000RRNRRR-K-ERRRR>RRR

U)000000o0000|0|0|0|0jo)000o o |oo

DeEEEEEEEEREECOOOO00O0o0Do0E

** only VAP 450




REAR

N
[

Rating plate with serial number

N
N

Exhaust air fan

No PASS FAIL N/A
1 | Tube connection for sample H3BO3 supply O] ] 4]
2 | Tube connection for sample H20 supply OJ J |
3 | Tube connection for steam generator H20 supply M ] )
4 | Tube connection for NaOH supply 4] ] CJ
5 | Tube connection for receiver glass extraction 4] ] CJ
6 | Tube connection for sample waste extraction M J OJ
7 | Tube connection , overpressure steam outlet M ] )
8 | Connection for cooling water supply (with cleaning sieve) 4] ] CJ
9 | Tube connection for cooling water outlet 4] ] CJ
10 | 4 X USB interface 4] O O
11 | 1 X RS-232 Interface 4] O O
12 | LAN Interface o4 O O
13 | Screw cap for Perspex cover 4] O O
14 | Connection socket for sample waste tank level monitoring M OJ O
15 | Connection (not used) ) O M
16 | Connection socket for H20 tank level monitoring 4] ] OJ
17 | Connection socket for H3BO3 tank level monitoring 4] O O
18 | Connection socket for NaOH tank level monitoring M J O
19 | Overcurrent circuit breaker 4] O O
20 | Apparatus socket (mains cable connection) 4] OJ o)

o4 O O
4] O O
4] O O

[NS]
w

Excess temperature switch




Inside Steam generator

21

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




Module Pump holder VAP200 - 450 V3

1418 811514 )27 113 5

No ASS AlL N/A
1 | Peristaltic pump 4] O )
2 | Diaphragm pump NaOH. with non-return valve | ) )
3 | Circuit board M O ]
4 | Tubing connection module | O O
5 | Flow controller | O (]
6 | Lens head screw M5 x 10 M O )
7 | Bushing nozzle | O O
8 | Screw in socket | O (]
9 | Magnetic valve 2/2 way ™ O )
10 | Circuit board distributor | OJ J
11 | Bushing nozzle | O )
12 | Screw 5 x 25 4] O O
13 | Cylinder screw ™ O )
14 | Screw 5x 20 | O )
15 | Seal EPDM 15x 4 | OJ O
16 | Tubing connection piece 51x10x6,5 M ) J
17 | Tubing connection piece 51x10x10 | O )
18 | Screw M4x10 4] O O
19 | Clamp | O )
20 | Clamp ] O )
21 | Y-tube connector ™ O OJ
22 | Spacer bolt 5 mm ™ O )
23 | Bundle clamp ] O )
24 | Bundle clamp ™ O OJ
25 | Retrofit earthing pumpv ] O O
26 | Snap ferrite M = =
27 | NutG 3/8" M O O
28 | Pump holder plate M U =




Control panel

A

A

No PASS FAIL
1 | Title bar 4] O
2 | Status bar 4] O
3 | Navigation button M J
4 | Smart switch with multiple functions M J
5 | USB interface 4] O




swazs'ﬁﬂﬂmsm’mﬁau
YUADUMTUINMS
asaeuszuy (Electrical Test)
) A o s
- anudumuni ihveunseadunsnig

- sz Iihaldaou

ATVADUTANN Lﬂdﬁ‘ 83 (Optical Test)
- Main cable

- Electric wiring

- Pumps

- Distribution Head

- Condensor

- Steam generator

- Tubing

- Viton cone

71579891 Function N15911911 (The FunctionTest)
- szuuadauazAILANAINA LYY Steam

- szuumsduiudh sample Tube

- S2UUMSIAN Na OH

- 3TUUMSIAN H3BO3



Y A
51831“Nﬁﬂ1511’i‘ﬂ5ﬂ15

1. TECHNICAL DATA Pass Fail N/A Remark
Main Supply 220 volt + 10% 50 Hz with ground M O O
Norminal current |Z[ ) (D 8a
1.1 COOLING WATER BATH Pass Fail N/A Remark
Temperature 15-20 °C |Z[ ) )
Cooling Water Outlet |Z[ ) )
Control Temperature |Z[ ) )
1.2 OPTICAL TEST VAP200 Pass Fail N/A Remark
Screw cap GL14 |ZI ) O
Screw cap GL18 |ZI ) D
Screw cap GL32 |ZI ) )
Distillation Head M ) O
Condensor |ZI ) O
Viton Cone ) |ZI ) Léf}il_lﬁ_ﬂlw
Ventilation Valve BV |Z| ) O
Micro Switch Sample |Z| ) 0
Agitator motor for propeller ) ) M .............

2. SYSTEM COOLING WATER INLET Pass Fail N/A Remark
Cooling Water Inlet |ZI ) )
Cooling Water Outlet |Zl ) (0
Flow control valve |Zl ) O

3.SYSTEM CONTROL Pass Fail N/A Remark
Display M ) O
Program M ) O
Adding NaOH M ) O
Adding H20 o O ™
Adding H3BO3 o O M
Suction Sample ) ) IZ[ .............
Suction Reciver ) ) M .................

4.SYSTEM DISTILLATION Pass Fail N/A Remark
Boiler IZI ) (0
Level Sensor IZI ) (D
Novopren IZI ) (0
Solenoid Valve Shut-Off M ) (D
Solenoid Valve Steam |ZI ) (D
Solenoild Valve soft steam M ) (D
Ventilation Valve Premount M ) (D
Excess Pressure Detector |ZI ) (D
Heating Element M ) (D



5. PUMP Pass Fail N/A Remark
Pump H,O Steam M ) )
- Non-Return Valve - - N
Pump H,0 Sample ) ) M ..............
- Non-Return Valve - - N
Pump NaOH M O O
- Non-Ruturn Valve M ) O
Pump H3BO3 ) ) M .............
- Non-Ruturn Valve ) ) M .............
Pump suction ) ) M .............
Pump suction receiver ) ) M .............
6. The Following Program Run : Pass Fail N/A Remark
Addition H20 ~ 0-999 ml. (G S R 4 [
Addition NaOH ~ 0-999 ml. M O O
Addition H3BO3  0-999 ml. O O M
Reaction Time 0-108 min M ) C) o,
Distillation Time 0-108 min |Z| ) )
Steam Capacity  10%-100% |Z| ) ),
Suction Sampe ) ) M .................
Suction Receiver ) ) |ZI .................
7. Measured pumps Remark
Pump NaOH Volume: 1333 . ml



U oyad Hua 13!11!99]} 1MNANA (General Technical Support)

maﬁqe%’ w1l ( Basic maintenance)

Cleaning program

Glass parts and tubes must be rinsed dally before staring analysls
In ander in prevent ciogging by oysiallising chemicals.

The faliowing settings are recommended for this:

paramatars Valug

Hy 3 addition 150 mi

NaCH addiion ol

Distiation time 7 min

Sieam power 100 %

Reaction fime Os

Suction sample s

_» Insert a digesfion tube (without sampie) and start the pro-

gram.

= Al Iquid camying parts are cleaned. In the case of strong

saliing, approx. 10 mi of sulphuric ackd can also be aoded
o the digesfion tube.
General error message
Fault description Cause Remady
Coofing waler faw Cooling water pres- @ Open waler tap.
wallvme fog fow' sure under 1 bar ®  Check coolant pressure.

B Check cooland fube.
Program continues automatically once emar has been
fixed.

"Sampie tube Missing” Sample fube missing. ™ Insert sampile fube.

Canfinue program or restart.

‘Distlatian room Profeciion doornof ™ Close protection doar.

T CE gy [y Program contimues automatically once emar has been
fiwed.

Reagen! storage’ One or more storage '@ Flll storage tank.
wasfe" tanks are emply " Check comect seating of the unlversal Sensors.

The running program can be confinued after reciification of
fhe emor.

The sample waste 5 Emply sampie wasie tank.
tank is full. u  Check comect seating of the universal 5Ensors.

The running program can be confinued after reciification of
fhe emor.



Analytical errors

Fault description
Analysis resulis too
hikgh

Analysis It oo
low ar no resut

The chemicals used are cantami-
nated with niirogen compounds.

Viokend reaction In the digestion
tube, sodlum hydraxide draps get
Into the recelver.

Glass bridge of ihe condenser is

beniken or wom ouf, sodium
hydroxide drops get Into the
racedver.

Glass cleaning agends In the:
qeslunhl:lg

Enralnmend of ammonia from the
previoLs sampils.

Incompiete dsillaiion; disiliation
time foa short.

Ammonia escapes at leaking
places.

Addition amount of the sodium
hydroxide foo IRte; no ammania
development.
mmmnmmrﬂnlﬁeﬂ
remnawq}mmah
compietely banded

mrﬂw&tgrlmrlemenln
e acki recever.

Remady

Detalled checking of the chemicals.
Determination of a biank value.

Replace the chemicals If necessary.
Increase of the water addrtion amaount.

Replacement of the glass condenser.

Clean tube in advance with ds-
tilled A
Increase distliation timea.

Check whedher ihe sampie was previously
suficlently alkallsed.

Wmmmmm
The distillaiion amound should be 100 ml.
Solled or defeciive Viion plugs; clean of
replace.

Check seals (GL screw connecians) an
the dsirbution head; replace I necessarny.
Check valve at the condenser Is gummed
Up; clean ar replace.
mﬁmtmdmm
Distribution head glass leaks; replace.

Checi the consiant fiow rabe of the MaOH
pump (see Technical Diata).

Increase of the borlc ackd amount.

Increase of ihe ackd amount.

Thits probiem only occurs with catalysts
[:urlarmgmmqr Sodium sulphabe salu-
fion destroys these compounds.
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Preventive Maintenance

©lGerhardt

Analytical Systems
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Preventive Maintenance Contract
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JOB No: 1.SPR2403414

. < A
Part 3. a591¥AANTNIATON

Front and rear view of KT-L version

MODEL: KT 20s S/N: GER5720180118

No. PASS Fail N/A Remark
1 | KJELDATHERM digestion block M l 0 Houanm
2 | Insert rack M O O
3 Digestion tube M [ []

4 | Stainless steel drip tray M O O
5 Exhaust manifold M [] [
6 Controls module, removable M [l 0
7 | Handle for insert rack M [ O
e oo | g |
9 | Connection for lift unit M [l U
10 | Mains cable with plug | O 0
11 | Power supply for TURBOSOG M 0 ]
P bclgr;Eects controller module to M u u
1 | camples (optona) . . -
w | Comesonforexeraicis | L | L | @
15 bCIgrgEects controller module to M o o
16 E;?(r;rr;i(;t(l;? for Iso-Versinic hose M o o
17 | Excess temperature fuse | l ]
18 | Lift | [ 0




Part 4: a2198A1A318UHANI1HUINS Preventive Maintenance

4.1 asawaszuvluih

Pass Fai N/A Remark
1 220 V50 Hz M O O
sz llhauidanses 4| o o
4.2 asrvaevanwglnsainiauen

Pass Fail N/A Remark
aellveunio 4] o O
nounisulensa 4] O O
Meeenen et lonsa 4| D D O
ANINUDI Aluminum block ] ] ) Léﬂiﬂﬁﬁll"!
MIVUALVBN Lift o o &4
Light o O 4
Current Switch |Zl J (0 SR
Thermostat |Zl D D .............
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Pass  Fail N/A Remark

Switch controller on or off.

USB port

LAMP button

LIFT down button

LIFT up button

OK button

Navigation buttons

Display

START/STOP button

MENU button

SUC button

COOLWATER button (optional)

COOL VENT button (optional)

PRE HEAT button
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