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Calibration Drift Test Report
The Siam Cement (Tha Luang) Co.,Ltd

(White Cement Plant)

Sampling Date : 18-25 May 2022

Location: Stack Kiln 1

Eipviienimenital
Monitoring Report

by SCleco




( ‘ Environmental Laboratory CEMS Analysis/Executive summary
} { S ‘ G Industrial Service and Lab, SCI Eco Services Co.,Ltd Issued date 08-06-22
\ ) 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110 Page 1 of 11

Executive summary

The Siam Cement Group (SCG) retained Industrial Service and Lab (SCI Eco Services Co., Ltd) to conduct 7- day
Calibration Drift Test of Continuous Emission Monitoring System(CEMS). The customer's detail as showed below.

Customer's name : The Siam Cement (Tha luang) Co.,Ltd (White Cement Plant)
Address : 28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120
Location : Stack Kiln 1
Duration : 18-25 May 2022

The purpose of the test program was to evaluate and inform the ability of CEMS as required by
USEPA Code of Federal Regulations 40 part 60 appendix B. Test parameters and results are summarized
in active/out of control table.

Active/out of control table

Parameter Status
Carbon monoxide Active
Nitric oxide Active
Nitrogen dioxide Active
Sulphur dioxide Active
Oxygen Active
Opacity Active
Velocity Active
Temperature Active
Pressure Active

Remark : If either the zero (or low-level) or high-level CD error exceeds twice the applicable drift specification in
appendix B for five, consecutive, daily periods, the CEMS is out-of-control. If either the zero (or low-level) or high-level CD
error exceeds four times the applicable drift specification in appendix B during any CD check, the CEMS is out-of-control.

If the CEMS is out-of-control, take necessary corrective action. Following corrective action, repeat the CD checks.

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th



@ISCG

Environmental Laboratory
Industrial Service and Lab, SCI Eco Services Co.,Ltd
33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110

CEMS Analysis/Test Report
Issued date 08-06-22
Page 2 of 11

Customer
Address
Report No.

Gas measurement
Analyzer serial number
Gas expiration date
Sampling technique

Calibration method

Calibration Drift Test Report

The Siam Cement (Tha luang) Co.,Ltd (White Cement Plant) Location
28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120 Duration
AA21/0582 Attn

Carbon

CEMS technical data & Reference material

monoxide

1-447

10 May 2029

In-situ

X Direct
% Dilution

v Gas cell (In-situ) !
% Reference comparision

Analyzer brand/model
Gas cylinder number
Gas conc (ppm)

Measurement range
Reference concentration
High level point

Stack Kiln 1

18-25 May 2022

Pornsak P.

Opsis AR650S

EB0140666

10,190.0

1,000.0 ppm

568.3 ppm

56.8 % of range

Zero level
Calibration result
Day Date Time Reference Reading? Diff E %) Criteria(% Resul
eading rror(%) teria(%) esult
1 19-May-22 09:49-09:51 0.0 0.0 0.0 0.0 5.0 Pass
2 20-May-22 09:53-09:56 0.0 -0.6 -0.6 0.1 5.0 Pass
3 21-May-22 09:44-09:47 0.0 0.1 0.1 0.0 5.0 Pass
4 22-May-22 09:12-09:14 0.0 -0.2 -0.2 0.0 5.0 Pass
5 23-May-22 11:06-11:08 0.0 0.1 0.1 0.0 5.0 Pass
6 24-May-22 10:27-10:29 0.0 -0.4 -0.4 0.0 5.0 Pass
7 25-May-22 11:36-11:35 0.0 -0.2 -0.2 0.0 5.0 Pass
High level
Calibration result
Day Date Time Reference Reading ? Diff Error(%)> Criteria(¥
eading rror(%) riteria(%) Result
1 19-May-22 09:51-09:55 568.3 584.3 16.0 1.6 5.0 Pass
2 20-May-22 09:56-10:05 568.3 572.2 3.9 0.4 5.0 Pass
3 21-May-22 09:47-09:50 568.3 554.6 -13.7 1.4 5.0 Pass
4 22-May-22 09:14-09:17 568.3 549.9 -18.4 1.8 5.0 Pass
5 23-May-22 11:08-11:13 568.3 584.0 15.7 1.6 5.0 Pass
6 24-May-22 10:29-10:32 568.3 565.4 -2.9 0.3 5.0 Pass
7 25-May-22 11:38-11:43 568.3 553.3 -15.0 1.5 5.0 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Cgqs = Gas cylinder concentration,

Equation 1 : reference concentration =

Cgas xL cell

L path length

Where :

L.y =Celllength,
L patn = Path length

2) Reading value unit that used to calibrate must be the same unit as the reference concentration.
3) The absolute value using equation 2 to calculate. Equation 2 : Error(%) = (Diff/Measurement range) x 100.
4) All performance specifications and criterion as required by USEPA 40 CFR Part 60 Appendix B.

Tester : 1. Mr.Pramote Sasungnoen
2. Mr.Chanchai Wongyai

(Mr.Jerasak Chareywim:

Service technician

(Mr.Anuwat Kruangam)

Approved engineer

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th



Environmental Laboratory CEMS Analysis/Test Report

}( ‘{ s C G Industrial Service and Lab, SCI Eco Services Co.,Ltd Issued date 08-06-22
\ ) 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110 Page 3 of 11

Calibration Drift Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd (White Cement Plant) Location Stack Kiln 1
Address 28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120 Duration 18-25 May 2022
Report No. AA21/0582 Attn Pornsak P.

CEMS technical data & Reference material

Gas measurement Nitric oxide Analyzer brand/model Opsis AR600S
Analyzer serial number E-1493 Gas cylinder number EB0140791
Gas expiration date 8 August 2029 Gas conc (ppm) 6,042.0
Sampling technique In-situ
X Direct Measurement range 1,500.0 ppm
Calibration method % Dilution Reference concentration 759.6 ppm
v Gas cell (In-Situ) ¥ High level point 50.6 % of range
X Reference comparision
Zero level
. Calibration result
Day Date Time Reference Reading ? Diff Error(%)°> Criteria(¥
eading rror(%) riteria(%) Result
1 19-May-22 10:25-10:28 0.0 0.0 0.0 0.0 2.5 Pass
2 20-May-22 10:30-10:32 0.0 0.2 0.2 0.0 2.5 Pass
3 21-May-22 10:14-10:17 0.0 -0.3 -0.3 0.0 2.5 Pass
4 22-May-22 09:43-09:47 0.0 -0.5 -0.5 0.0 2.5 Pass
5 23-May-22 11:31-11:33 0.0 -0.7 -0.7 0.0 2.5 Pass
6 24-May-22 10:54-10:56 0.0 0.1 0.1 0.0 2.5 Pass
7 25-May-22 12:00-12:06 0.0 0.7 0.7 0.0 2.5 Pass
High level
. Calibration result
Day Date Time Reference Reading? Diff E %) Criteria(% Resul
eading rror(%) teria(%) esult
1 19-May-22 10:28-10:31 759.6 735.6 -24.0 1.6 25 Pass
2 20-May-22 10:32-10:41 759.6 756.4 -3.2 0.2 2.5 Pass
3 21-May-22 10:17-10:21 759.6 727.1 -32.5 2.2 2.5 Pass
4 22-May-22 09:47-09:49 759.6 740.4 -19.2 13 2.5 Pass
5 23-May-22 11:33-11:40 759.6 739.2 -20.4 1.4 2.5 Pass
6 24-May-22 10:56-11:06 759.6 733.6 -26.0 1.7 2.5 Pass
7 25-May-22 12:06-12:10 759.6 725.8 -33.8 2.3 2.5 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Equation 1 : reference concentration = € gas XL coy Where : Coes = Gas cylinder concentration,
L path length L cell = Cell Iength/

L patn = Path length
2) Reading value unit that used to calibrate must be the same unit as the reference concentration.
3) The absolute value using equation 2 to calculate. Equation 2 : Error(%) = (Diff/Measurement range) x 100.
4) All performance specifications and criterion as required by USEPA 40 CFR Part 60 Appendix B.
Tester : 1. Mr.Pramote Sasungnoen
2. Mr.Chanchai Wongyai

(Mr.Jerasak Chareywiman) (Mr.Anuwat Kruangam)
Service technician Approved engineer

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th



@ISCG

Environmental Laboratory
Industrial Service and Lab, SCI Eco Services Co.,Ltd
33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110

CEMS Analysis/Test Report

Issued date 08-06-22
Page 4 of 11

Calibration Drift Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd (White Cement Plant) Location Stack Kiln 1
Address 28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120 Duration 18-25 May 2022
Report No. AA21/0582 Attn Pornsak P.

Gas measurement
Analyzer serial number
Gas expiration date
Sampling technique

Calibration method

CEMS technical data & Reference material
Nitrogen dioxide

Analyzer brand/model

Opsis AR600S

E-1493 Gas cylinder number CC59451
3 June 2024 Gas conc (ppm) 983.0
In-situ
X Direct Measurement range 75.0 ppm
% Dilution Reference concentration 45.7 ppm

v’ Gas cell (In-Situ) ¥
% Reference comparision

High level point

60.9 % of range

Zero level
. Calibration result
Day Date Time Reference Reading? Diff E %) Criteria(% Resul
eading rror(%) teria(%) esult
1 19-May-22 10:12-12:17 0.0 -0.3 -0.3 0.0 25 Pass
2 20-May-22 10:16-10:24 0.0 0.3 0.3 0.0 25 Pass
3 21-May-22 10:06-10:08 0.0 -0.4 -0.4 0.0 25 Pass
4 22-May-22 09:34-09:36 0.0 -0.5 -0.5 0.0 2.5 Pass
5 23-May-22 11:27-11:29 0.0 0.4 0.4 0.0 2.5 Pass
6 24-May-22 10:45-10:47 0.0 -0.4 -0.4 0.0 2.5 Pass
7 25-May-22 11:56-11:58 0.0 -0.5 -0.5 0.0 2.5 Pass
High level
. Calibration result
Day Date Time Reference Reading ? Diff Error(%)> Criteria(¥
eading rror(%) riteria(%) Result
1 19-May-22 10:17-10:24 45.7 454 -0.3 0.0 2.5 Pass
2 20-May-22 10:14-10:25 45.7 45.0 -0.7 0.0 2.5 Pass
3 21-May-22 10:08-10:12 45.7 45.0 -0.7 0.0 2.5 Pass
4 22-May-22 09:38-09:42 45.7 442 -1.5 0.1 2.5 Pass
5 23-May-22 11:19-11:21 45.7 46.7 1.0 0.1 2.5 Pass
6 24-May-22 10:47-10:53 45.7 47.1 1.4 0.1 2.5 Pass
7 25-May-22 11:58-12:00 45.7 443 -1.4 0.1 2.5 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Equation 1 : reference concentration = — ComXlear Where : Cous = Cas cylinder concentration,
path length L cell = Cell /ength,

Tester :

L patn = Path length

2) Reading value unit that used to calibrate must be the same unit as the reference concentration.

3) The absolute value using equation 2 to calculate. Equation 2 : Error(%) = (Diff/Measurement range) x 100.
4) All performance specifications and criterion as required by USEPA 40 CFR Part 60 Appendix B.

1. Mr.Pramote Sasungnoen

2. Mr.Chanchai Wongyai

(Mr.Jerasak Chareywiman) (Mr.Anuwat Kruangam)
Service technician Approved engineer

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th



Environmental Laboratory CEMS Analysis/Test Report

}( ‘{ s C G Industrial Service and Lab, SCI Eco Services Co.,Ltd Issued date 08-06-22
\ ) 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110 Page 5 of 11

Calibration Drift Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd (White Cement Plant) Location Stack Kiln 1
Address 28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120 Duration 18-25 May 2022
Report No. AA21/0582 Attn Pornsak P.

CEMS technical data & Reference material

Gas measurement Sulphur dioxide Analyzer brand/model Opsis AR600S
Analyzer serial number E-1493 Gas cylinder number EB0140666
Gas expiration date 10 May 2029 Gas conc (ppm) 1,628.0
Sampling technique In-situ
X Direct Measurement range 300.0 ppm
Calibration method % Dilution Reference concentration 189.5 ppm
v Gas cell (In-Situ) ¥ High level point 63.2 % of range
% Reference comparision
Zero level
Calibration result
Day Date Time Reference Reading ? Diff Error(%)> Criteria(% Result
eading rror(%) (%)
1 19-May-22 10:01-10:03 0.0 -0.1 -0.1 0.0 2.5 Pass
2 20-May-22 10:10-10:12 0.0 -0.3 -0.3 0.1 2.5 Pass
3 21-May-22 09:59-10:01 0.0 -0.2 -0.2 0.1 2.5 Pass
4 22-May-22 09:26-09:28 0.0 -0.1 -0.1 0.0 2.5 Pass
5 23-May-22 11:20-11:22 0.0 -0.1 -0.1 0.0 2.5 Pass
6 24-May-22 10:38-10:40 0.0 -0.1 -0.1 0.0 2.5 Pass
7 25-May-22 11:49-11:51 0.0 -0.2 -0.2 0.1 2.5 Pass
High level
Calibration result
Day Date Time Reference Reading? Diff E %) Criteria(% Resul
eading rror(%) teria(%) esult
1 19-May-22 10:03-10:11 189.5 183.7 -5.8 19 2.5 Pass
2 20-May-22 10:12-10:15 189.5 182.1 -7.4 2.5 2.5 Pass
3 21-May-22 10:01-10:05 189.5 183.5 -6.0 2.0 2.5 Pass
4 22-May-22 09:28-09:33 189.5 183.3 -6.2 2.1 2.5 Pass
5 23-May-22 11:22-11:26 189.5 183.6 -5.9 2.0 2.5 Pass
6 24-May-22 10:40-10:44 189.5 183.8 -5.7 19 2.5 Pass
7 25-May-22 11:51-11:55 189.5 182.1 -7.4 2.5 2.5 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Equation 1 : reference concentration = — ComsXlear Where : Cous = Gas cylinder concentration,
L path length Ly = Celllength,

L patn = Path length
2) Reading value unit that used to calibrate must be the same unit as the reference concentration.
3) The absolute value using equation 2 to calculate. Equation 2 : Error(%) = (Diff/Measurement range) x 100.
4) All performance specifications and criterion as required by USEPA 40 CFR Part 60 Appendix B.
Tester : 1. Mr.Pramote Sasungnoen
2. Mr.Chanchai Wongyai

(Mr.Jerasak Chareywiman) (Mr.Anuwat Kruangam)
Service technician Approved engineer

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th



Environmental Laboratory CEMS Analysis/Test Report

}( ‘{ s C G Industrial Service and Lab, SCI Eco Services Co.,Ltd Issued date 08-06-22
\ ) 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110 Page 6 of 11

Calibration Drift Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd (White Cement Plant) Location Stack Kiln 1
Address 28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120 Duration 18-25 May 2022
Report No. AA21/0582 Attn Pornsak P.

CEMS technical data & Reference material

Gas measurement Oxygen Analyzer brand/model Opsis 02000
Analyzer serial number 2722 Gas cylinder number ET0037287 ET0037344
Gas expiration date 16-Sep-29 16-Sep-29 Gas conc (%) 2.002 12.01
Sampling technique In-situ
v’ Direct Measurement range 25.0 %
Calibration method % Dilution Reference conc (%) 2.002 12.01
% Gas cell (In-Situ) ¥ High level point 48.0 % of range
% Reference comparision
Low level
Calibration result
Day Date Time Reference Reading ? Diff Error(%)> Criteria(% Result
eading rror(%) (%)
1 19-May-22 09:38-09:40 2.002 1.9 -0.2 0.2 0.5 Pass
2 20-May-22 09:38-09:40 2.002 1.8 -0.2 0.2 0.5 Pass
3 21-May-22 09:24-09:26 2.002 1.8 -0.2 0.2 0.5 Pass
4 22-May-22 09:00-09:02 2.002 1.8 -0.2 0.2 0.5 Pass
5 23-May-22 10:52-10:54 2.002 1.9 -0.1 0.1 0.5 Pass
6 24-May-22 10:12-10:14 2.002 2.0 0.0 0.0 0.5 Pass
7 25-May-22 11:30-11:32 2.002 2.0 0.0 0.0 0.5 Pass
High level
Calibration result
Day Date Time Reference Reading? Diff E %) Criteria(% Resul
eading rror(%) teria(%) esult
1 19-May-22 09:40-09:42 12.01 11.9 -0.1 0.1 0.5 Pass
2 20-May-22 09:40-09:42 12.01 12.0 0.0 0.0 0.5 Pass
3 21-May-22 09:26-09:28 12.01 11.9 -0.1 0.1 0.5 Pass
4 22-May-22 09:02-09:04 12.01 11.9 -0.1 0.1 0.5 Pass
5 23-May-22 10:54-10:56 12.01 11.9 -0.1 0.1 0.5 Pass
6 24-May-22 10:14-10:16 12.01 12.0 0.0 0.0 0.5 Pass
7 25-May-22 11:32-11:34 12.01 11.8 -0.2 0.2 0.5 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Equation 1 : reference concentration = — ComsXlear Where : Cous = Gas cylinder concentration,
L path length Ly = Celllength,

L patn = Path length
2) Reading value unit that used to calibrate must be the same unit as the reference concentration.
3) The absolute value using equation 2 to calculate. Equation 2 : Error(%) = [reading - reference].
4) All performance specifications and criterion as required by USEPA 40 CFR Part 60 Appendix B.
Tester : 1. Mr.Pramote Sasungnoen
2. Mr.Chanchai Wongyai

(Mr.Jerasak Chareywiman) (Mr.Anuwat Kruangam)
Service technician Approved engineer

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th



Environmental Laboratory CEMS Analysis/Test Report

}( ‘{ s C G Industrial Service and Lab, SCI Eco Services Co.,Ltd Issued date 08-06-22
\ ) 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110 Page 7 of 11

Calibration Drift Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 1
Address 28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120 Duration 18-25 May 2022
Report No. AA21/0582 Attn Pornsak P.

CEMS technical data & Reference material

Measurement Opacity Analyzer brand/model DURAG D-R290
Analyzer serial number 1210789 Certified reference number - 1304721
USEPA Filter due date 5 April 2023 Certified value 0.0 5.6
Sampling technique In-situ

v’ Direct Measurement range 100.0 %
Calibration method % Dilution Reference value (%) 0.0 5.6

% Gas cell (In-Situ) ¥
% Reference comparision

Zero level
Calibration result
Day Date Time Reference Reading ? Diff Error(%)> Criteria(% Result
eading rror(%) (%)
1 19-May-22 09:30-09;32 0.0 0.0 0.0 0.0 3.0 Pass
2 20-May-22 09:50-09:52 0.0 0.0 0.0 0.0 3.0 Pass
3 21-May-22 09:32-09:34 0.0 0.0 0.0 0.0 3.0 Pass
4 22-May-22 09:00-09:02 0.0 0.0 0.0 0.0 3.0 Pass
5 23-May-22 10:52-10:54 0.0 0.0 0.0 0.0 3.0 Pass
6 24-May-22 10:12-10:14 0.0 0.0 0.0 0.0 3.0 Pass
7 25-May-22 11:26-11:28 0.0 0.0 0.0 0.0 3.0 Pass
Low level
. Calibration result
Day Date Time Reference Reading? Diff E %) Criteria(% Resul
eading rror(%) teria(%) esult
1 19-May-22 09:32-09:34 5.6 5.7 0.1 0.1 3.0 Pass
2 20-May-22 09:52-09:54 5.6 5.7 0.1 0.1 3.0 Pass
3 21-May-22 09:34-09:36 5.6 5.7 0.1 0.1 3.0 Pass
4 22-May-22 09:02-09:04 5.6 5.7 0.1 0.1 3.0 Pass
5 23-May-22 10:54-10:56 5.6 5.8 0.2 0.2 3.0 Pass
6 24-May-22 10:14-10:16 5.6 5.7 0.1 0.1 3.0 Pass
7 25-May-22 11:28-11:30 5.6 5.7 0.1 0.1 3.0 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Cgas X L cen Where - Cges = Gas cylinder concentration,

Equation 1 : reference concentration =
L path length Leew = Cell Iength,

L patn = Path length
2) Reading value unit that used to calibrate must be the same unit as the reference value.
3) The absolute value using equation 2 to calculate. Equation 2 : Error(%) = [reading - reference].
4) All performance specifications and criterion as required by USEPA 40 CFR Part 60 Appendix B.
Tester : 1. Mr.Pramote Sasungnoen
2. Mr.Chanchai Wongyai

(Mr.Jerasak Chareywiman) (Mr.Anuwat Kruangam)
Service technician Approved engineer

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th



Environmental Laboratory CEMS Analysis/Test Report

}( ‘{ s C G Industrial Service and Lab, SCI Eco Services Co.,Ltd Issued date 08-06-22
\ ) 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110 Page 8 of 11

Calibration Drift Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 1
Address 28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120 Duration 18-25 May 2022
Report No. AA21/0582 Attn Pornsak P.
CEMS technical data & Reference material
Measurement Opacity Analyzer brand/model DURAG D-R290
Analyzer serial number 1210789 Certified reference number 1304722 1304723
USEPA Filter due date 5 April 2023 Certified value 20.7 46.0
Sampling technique In-situ
v’ Direct Measurement range 100.0 %
Calibration method % Dilution Reference value (%) 20.7 46
% Gas cell (In-Situ) 1
% Reference comparision
Mid level
Calibration result
Day Date Time Reference Reading? Diff E %) Criteria(% Resul
eading rror(%) teria(%) esult
1 19-May-22 09:34-09:36 20.7 20.7 0.0 0.0 3.0 Pass
2 20-May-22 09:54-09:56 20.7 20.7 0.0 0.0 3.0 Pass
3 21-May-22 09:36-09:38 20.7 20.7 0.0 0.0 3.0 Pass
4 22-May-22 09:04-09:06 20.7 20.7 0.0 0.0 3.0 Pass
5 23-May-22 10:56-10:58 20.7 20.7 0.0 0.0 3.0 Pass
6 24-May-22 10:16-10:18 20.7 20.7 0.0 0.0 3.0 Pass
7 25-May-22 11:30-11:32 20.7 20.7 0.0 0.0 3.0 Pass
High level
Calibration result
Day Date Time Reference Reading ? Diff Error(%)> Criteria(¥
eading rror(%) riteria(%) Result
1 19-May-22 09:36-09:38 46.0 455 -0.5 0.5 3.0 Pass
2 20-May-22 09:56-09:58 46.0 455 -0.5 0.5 3.0 Pass
3 21-May-22 09:38-09:40 46.0 455 -0.5 0.5 3.0 Pass
4 22-May-22 09:06-09:08 46.0 455 -0.5 0.5 3.0 Pass
5 23-May-22 10:58-11:00 46.0 455 -0.5 0.5 3.0 Pass
6 24-May-22 10:18-10:20 46.0 455 -0.5 0.5 3.0 Pass
7 25-May-22 11:32-11:34 46.0 45.5 -0.5 0.5 3.0 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Equation 1 : reference concentration = — ComXlear Where : Cous = Cas cylinder concentration,
L path length L cell = Cell /ength,

Tester :

L patn = Path length

2) Reading value unit that used to calibrate must be the same unit as the reference value.

3) The absolute value using equation 2 to calculate. Equation 2 : Error(%) = |reading - reference].
4) All performance specifications and criterion as required by USEPA 40 CFR Part 60 Appendix B.
1. Mr.Pramote Sasungnoen

2. Mr.Chanchai Wongyai

(Mr.Jerasak Chareywiman) (Mr.Anuwat Kruangam)
Service technician Approved engineer

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Environmental Laboratory
Industrial Service and Lab, SCI Eco Services Co.,Ltd
33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110

CEMS Analysis/Test Report

Issued date 08-06-22
Page 9 of 11

Calibration Drift Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd (White Cement Plant) Location Stack Kiln 1
Address 28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120 Duration 18-25 May 2022
Report No. AA21/0582 Attn Pornsak P.

CEMS technical data & Reference material
Measurement Temperature Analyzer brand/model OPSIS PT110
Analyzer serial number - Reference analyzer Fluke 714
Ref analyzer serial no 1897020 Sampling technique In-situ

X Direct Measurement range 200.0 Celsius degree
Calibration method X Dilution

x Gas cell (In—Situ)l)
v' Reference comparision

In-Stack condition

Calibration result

Day Date Time 2 — - 3 —
eference Reading Diff Error(%) Criteria(%) Result
1 19-May-22 10:00-10:32 344 35.1 0.7 0.4 3.0 Pass
2 20-May-22 10:00-10:40 384 36.1 -2.3 1.2 3.0 Pass
3 21-May-22 10:00-10:27 83.2 79.9 -33 1.7 3.0 Pass
4 22-May-22 09:00-09:49 138.0 134.5 -3.5 1.8 3.0 Pass
5 23-May-22 11:00-11:44 147.2 145.8 -1.4 0.7 3.0 Pass
6 24-May-22 10:30-11:09 149.6 147.8 -1.8 0.9 3.0 Pass
7 25-May-22 11:50-12:10 149.8 151.1 13 0.7 3.0 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Equation 1 : reference concentration = — ComXlear Where : Coes = Gas cylinder concentration,
L path length Ly = Celllength,

L patn = Path length
2) Reading value unit that used to calibrate must be the same unit as the reference value.
3) The absolute value using equation 2 to calculate. Equation 2 : Error(%) = (Diff/Measurement range) x 100.
4) All performance specifications and criterion as required by USEPA 40 CFR Part 60 Appendix B.
Tester : 1. Mr.Pramote Sasungnoen
2. Mr.Chanchai Wongyai

(Mr.Jerasak Chareywiman)
Service technician

(Mr.Anuwat Kruangam)
Approved engineer

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th



Environmental Laboratory
Industrial Service and Lab, SCI Eco Services Co.,Ltd
33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110

CEMS Analysis/Test Report

Issued date 08-06-22
Page 10 of 11

@ISCG

Calibration Drift Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd (White Cement Plant) Location Stack Kiln 1
Address 28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120 Duration 18-25 May 2022
Report No. AA21/0582 Attn Pornsak P.
CEMS technical data & Reference material
Measurement Pressure Analyzer brand/model OPSIS BM101
Analyzer serial number - Reference analyzer Testo 511
Ref analyzer serial no 39112698/601 Sampling technique In-situ
X Direct Measurement range 1,100.0 millibars
Calibration method X Dilution
% Gas cell (In-Situ) 1
v' Reference comparision
In-Stack condition
Calibration result
Day Date Time Reference Reading? Diff E %) Criteria(% Resul
eading rror(%) teria(%) esult
1 19-May-22 10:00-10:32 1,002.2 999.5 -2.7 0.2 3.0 Pass
2 20-May-22 10:00-10:40 1,001.6 996.4 -5.2 0.5 3.0 Pass
3 21-May-22 10:00-10:27 1,000.8 993.7 -7.1 0.6 3.0 Pass
4 22-May-22 09:00-09:49 1,009.6 991.5 -18.1 1.6 3.0 Pass
5 23-May-22 11:00-11:44 1,002.4 992.2 -10.2 0.9 3.0 Pass
6 24-May-22 10:30-11:09 1,002.8 995.9 -6.9 0.6 3.0 Pass
7 25-May-22 11:50-12:10 1,002.6 996.3 -6.3 0.6 3.0 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Equation 1 : reference concentration = — Cons Xl Where : Coes = Gas cylinder concentration,
L path fength Ly = Cell length,

L patn = Path length
2) Reading value unit that used to calibrate must be the same unit as the reference concentration.
3) The absolute value using equation 2 to calculate. Equation 2 : Error(%) = (Diff/Measurement range) x 100.
4) All performance specifications and criterion as required by USEPA 40 CFR Part 60 Appendix B.
Tester : 1. Mr.Pramote Sasungnoen
2. Mr.Chanchai Wongyai

(Mr.Jerasak Chareywiman)
Service technician

(Mr.Anuwat Kruangam)
Approved engineer

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th



Environmental Laboratory
Industrial Service and Lab, SCI Eco Services Co.,Ltd
33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110

CEMS Analysis/Test Report

Issued date 08-06-22
Page 11 of 11

@ISCG

Calibration Drift Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd (White Cement Plant) Location Stack Kiln 1
Address 28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120 Duration 18-25 May 2022
Report No. AA21/0582 Attn Pornsak P.
CEMS technical data & Reference material
Measurement Velocity Analyzer brand/model DURAG D-FL200
Analyzer serial number 1210866 Sampling technique In-situ
X Direct Measurement range 40.0 m/sec
Calibration method % Dilution Internal calibration point 1 0.0 m/sec
% Gas cell (In-Situ) 1 Internal calibration point 2 14.0 m/sec
% Reference comparision
Internal calibration point 1
Calibration result
Day Date Time Reference Reading? Diff E %) Criteria(% Resul
eading rror(%) teria(%) esult
1 19-May-22 09:38-09:40 0.0 0.0 0.0 0.0 3.0 Pass
2 20-May-22 09:29-09:31 0.0 0.0 0.0 0.0 3.0 Pass
3 21-May-22 09:30-09:32 0.0 0.0 0.0 0.0 3.0 Pass
4 22-May-22 09:00-09:02 0.0 0.0 0.0 0.0 3.0 Pass
5 23-May-22 10:52-10:54 0.0 0.0 0.0 0.0 3.0 Pass
6 24-May-22 10:12-10:14 0.0 0.0 0.0 0.0 3.0 Pass
7 25-May-22 11:26-11:28 0.0 0.0 0.0 0.0 3.0 Pass
Internal calibration point 2
Calibration result
Day Date Time Reference Reading ? Diff Error(%)> Criteria(¥
eading rror(%) riteria(%) Result
1 19-May-22 09:40-09:42 14.0 13.9 -0.1 0.2 3.0 Pass
2 20-May-22 09:31-09:33 14.0 13.9 -0.1 0.2 3.0 Pass
3 21-May-22 09:32-09:34 14.0 13.9 -0.1 0.2 3.0 Pass
4 22-May-22 09:02-09:04 14.0 13.9 -0.1 0.2 3.0 Pass
5 23-May-22 10:54-10:56 14.0 13.9 -0.1 0.2 3.0 Pass
6 24-May-22 10:14-10:16 14.0 13.9 -0.1 0.2 3.0 Pass
7 25-May-22 11:28-11:30 14.0 13.9 -0.1 0.2 3.0 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Equation 1 : reference concentration = — ComXlear Where : Cous = Cas cylinder concentration,
L path length L cell = Cell /ength,

L patn = Path length
2) Reading value unit that used to calibrate must be the same unit as the reference value.
3) The absolute value using equation 2 to calculate. Equation 2 : Error(%) = (Diff/Measurement range) x 100.
4) All performance specifications and criterion as required by USEPA 40 CFR Part 60 Appendix B.
Tester : 1. Mr.Pramote Sasungnoen
2. Mr.Chanchai Wongyai

(Mr.Anuwat Kruangam)

(Mr.Jerasak Chareywiman)

Service technician Approved engineer

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Verification Report No. AA 21/0582

Parameter Equipment Name MetC Code Subcontractor Date of Certified expiration date
CEMS
- 7 Days Calibration Drift Test USEPA Protocol Calibration gas
- 0, : 2.002%, Cylinder No.ET0037287 - - 16-Sep-21 17-Sep-29
- 0, : 12.01%, Cylinder No.ET0037344 - - 16-Sep-21 17-Sep-29
- CO : 10190 ppm, Cylinder No.EB0140666 - - 10-May-21 10-May-29
- NO : 6042 ppm, Cylinder No.EB0140791 - - 8-Sep-21 8-Sep-29
- NO, : 983 ppm, Cylinder No.CC59451 - - 3-Jun-21 3-Jun-24
- S0, : 1,628 ppm, Cylinder No.EB0140666 - - 10-May-21 10-May-29
Equipment Name MetC Code Date of Calibration Recommended

Next Calibration

- Durag D-R 290-85/06-OP1 EPA : 1304721
- Durag D-R 290-85/20-OP1 EPA : 1304722

- Durag D-R 290-85/45-OP1 EPA : 1304723

5-Apr-22
5-Apr-22

5-Apr-22

5-Apr-23
5-Apr-23

5-Apr-23




- 9 9] / ‘ b Airgas Specialty Gases
- \7 v Airgas USA, LLC
. 12722 S. Wentworth Ave.

an Air Liquide company Chicago, IL 60628

Airgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E03NIGBE15A0005 Reference Number: 54-402103985-1
Cylinder Number: CC59451 Cylinder Volume: 169.0 CF
Laboratory: 124 - Chicago (SAP) - IL Cylinder Pressure: 2015 PSIG
PGVP Number: B12021 Valve Outlet: 660
Gas Code: CO2,NO2,BALN Certification Date:  Jun 03, 2021

Expiration Date: Jun 03, 2024

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
mole/mole basis unless otherwise noted.

Do Not Use This Cylinder below 100 @g l.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requestad Actuzl Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NITROGEN DIOXIDE 1000 PPM 983.0 PPM G2 +/- 2% NIST Traceable 05/21/2021, 06/03/2021
CARBON DIOXIDE 33.00 % 33.20 % G2 +I- 1% NIST Traceable 05/24/2021
NITROGEN Balance
TR T T e e A R RS L T A e e e e e i 25 I . e T e R e e A et

CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Uncertainty Expiration Date
GMIS 124617728104 CC511010 341.6 PPM NITROGEN DIOXIDE/NITROGEN +/- 0.9% Feb 10, 2023
PRM 12383 D685034 491 PPM NITROGEN DIOXIDE/AIR +/- 0.8% Sep 17, 2020
NTRM 13060711 CC413606 16.939 % CARBON DIOXIDE/NITROGEN +/- 0.6% May 14, 2025
The SRM, PRM or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis.

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
C02-1 HORIBA VIA-510 V1E3H7P5 NDIR Apr 29, 2021
MKS FTIR NO2 017707558 FTIR May 28, 2021

Triad Data Available Upon Request
PERMANENT NOTES:OXYGEN ADDED FOR STABILITY

NOTES:NET WEIGHT: 5.66 KG
GROSS WEIGHT: 27.66 KG

Approved for Release Page 1 of §4-402103985-1



Airgas Specialty Gases

Airgas ’ ‘ Airgas USA, LLC "
° 12722 S, Wesitworth Ave.
Chicago,‘ld{??gﬁ_ab

an Alr Lidlide company . i Afrgancont

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol ,
Part Number: E02NI99E15A1940 Reference Number: 54-402163320-1A

Cylinder Number: EB0140791 Cylinder Volume: 144.4 CF
Laboratory: 124 - Chicago (SAP) - IL Cylinder Pressure: 2015 PSIG
PGVP Number: B12021 Valve Outlet: 660

Gas Cade: NO,NOX,BALN Certification Date:  Sep 08, 2021

Expiration Date: Sep 08, 2029

Certification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analylical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
mole/mole basis unless otherwise noted.

Do Not Use This Cylinder below 100 psi% i.e. 0.7 megapascals.

ANALYTICAL RESULTS

Component Requested Actual Protceol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
NOX 6000 PPM 6042 PPM G2 +/- 1% NIST Traceable 08/31/2021, 09/08/2021 |
NITRIC OXIDE 6000 PPM 6042 PPM G2 +/- 1% NIST Traceable 08/31/2021, 09/08/2021
NITROGEN. ..~ Balance

‘ CALIBRATION STANDARDS
Type LotiID Cylinder No Concentration Uncertainty Expiration Date
NTRM 15010308 KAL003437 980.7 PPM NITRIC OXIDE/NITROGEN +-0.5% Aug 16, 2027
PRM 12386 D685025 9.91 PPM NITROGEN DIOXIDE/AIR +- 2.0% Feb 20, 2020
GMIS 401423838105 CC506138 4.155 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 18, 2023
RGM 12367 . CC445234 1.0125 % NITRIC OXIDE/NITROGEN _ ... +-03% . Aug 12, 2020
PRM 12395 D887660 9.91 PPM NITROGEN DIOXIDE/AIR™ " +/-2.0% Feb 02, 2022
The SRM, PRM or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis.

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet iS50 AUP1200220 FTIR Aug 14, 2021
Nicolet iS50 AUP1200220 FTIR Aug 14, 2021

Triad Data Available Upon Request

NOTES:NET WEIGHT: 4.74 KG
GROSS WEIGHT: 26.74 KG

o | e
(ACCREDITED)]

TESTING CERT 3082.08

the issui bﬂrjw

on this ce%‘ﬁcate relate only to the item tested. This certificate shall not be reproduced except in full, without

Approved for Release , Page 1 of 54-402163320-1A



Airgas Specialty Gases

Airgas USA, LLC
N 6141 Easton Road
an:aleLicide campeEny E}\?Igniteadvi]le PA 18949

Airgas.com

CERTIFICATE OF ANALYSIS

Grade of Product: EPA Protocol
Customer PO Number: 5221004398

Part Number: E02NI9BEBOACO15 Reference Number: 160-402214067-1
Cylinder Number: ET0037287 Cylinder Volume: 83.5 Cubic Feet
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2214 PSIG
PGVP Number: A12021 Valve Outlet: 580

Gas Code: 02 BALN Certification Date: Sep 16, 2021

Expiration Date: Sep 16, 2029
o e

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentraticns are on a
mole/mole basis unless otherwise noted.

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

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
OXYGEN 2.000 % 2.002 % G1 +/-0.6% NIST Traceable 08/16/2021
NITROGEN Balance

CALIBRATION STANDARDS
Type Lot D Cylinder No Concentration Uncertainty Expiration Date

NTRM 13010506 AALD73178 1.962 % OXYGEN/NITROGEN +/- 0.5% May 13, 2025

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
rSIEMENS OXYMAT 6 - N1-W5-951 - 02 PARAMAGNETIC Sep 08, 2021

Triad Data Available Upon Request

PERMANENT NOTES:PRODUCED IN ACCORDANCE WITH IS017025 REQUIREMENTS
K=2 95% UNCERTAINTY

NOTES:

Gross Weight: 17.8 Kg
Net Weight: 2.8 Kg
PO# 5221004398
K=2 95% Uncertainty

-

| (ACCREDITED)
CERT 3082.05
Approved for Release Page 1 of 160-402214067-1




Airgas Specialty Gases

Airgas USA, LLC
. 6141 Easton Road
Al Lighiascompany g;ﬁfniteadviﬂe PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E02NISBBE80A0731 Reference Number: 160-402214068-1
Cylinder Number: ET0037344 Cylinder Volume: 84.1 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2214 PSIG
PGVP Number: A12021 Valve Outlet: 590

Gas Code: 02,BALN Certification Date: Sep 16, 2021

Expiration Date: Sep 16, 2029
__________________—____——___—_______——L_———

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analylical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
mole/mole basis unless otherwise noted.

Do Not Use This Cylinder below 100 psi& i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocoi Totai Relative Assay
Concentration Concentration Method Uncertainty Dates

OXYGEN 12.00 % 12.01 % G1 +/- 0.5% NIST Traceable ' 09/16/2021
NITROGEN Balance

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 10010635 K022176 9.967 % OXYGEN/NITROGEN +/-0.3% Apr 19, 2022

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS OXYMAT 6 - N1-W5-951 - 02 PARAMAGNETIC Sep 09, 2021

Triad Data Available Upon Request

NOTES:

Gross Weight: 17.8 Kg
Net Weight: 2.8 Kg
PO# 5221004398

! IACCREDITED)
CERT 3082.05
Approved for Release Page 1 of 160-402214068-1




- Airgas Specialty Gases
Airgas USA, LLC
0 s 6141 Easton Road

o Bldg 2
B AN LA -comprany Plumsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E03NI9BE15A0055 Reference Number: 160-402078591-1
Cylinder Number: EB0140666 Cylinder Volume: 144.5 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12021 Valve Outlet: 660

Gas Code: C0,S02,BALN Certification Date: ~ May 10, 2021

Expiration Date: May 10, 2029
_——_—__—_—_—_—-—_L-h__—

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
mole/mole basis unless otherwise noted.

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

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates

SULFUR DIOXIDE 1623 PPM 1628 PPM G1 +/- 0.6% NIST Traceable 05/03/2021, 05/10/2021
CARBON MONOXIDE 1.020 % 1.019 % G1 +/- 0.8% NIST Traceable 05/06/2021
NITROGEN Balance

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 06010803 KAL003426 2502 PPM SULFUR DIOXIDE/NITROGEN +-0.6% Jul 24, 2025
NTRM 080103 KALOD4144 0.9740 % CARBON MONOXIDE/NITROGEN +-0.8% Apr 19, 2023

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 6 N1KD579 NDIR Apr 22, 2021
Nicolet 6700 APW1100391 SO2 FTIR Apr 22, 2021

Triad Data Available Upon Request

NOTES:NET WEIGHT: 4.51kg
GROSS WEIGHT: 28.33kg
PO# 5221001525

= (ACCREBITED)
— e e

/Epﬁed for Release Page 1 of 160-402078591-1
<




Werksprijfzertifikat / Certificate of Compliance
EN 10204-2.2

DURAG

pp_D-R290-85
Rev.12

1. Priifgegenstand / Device under test
D-R 290-85/ 06-OP1 EPA

4001928
1304721

Bezeichung / Description
Artikelnummer / Product number
Seriennummer / Serial number

2. Prufverfahren | Test procedure

Die Priifung des Filters wurde geman Abschnitt 7.1 der United States Environment Protection Agency (US EPA) rule 40 CFR,

Part 60, Appendix B, Performance Specification 1 durchgefiihrt. Dabei wurde ein Labor-Spektrometer verwendet (siehe Punkt 4).

Das Filter wurde an 6 verschiedenen Positionen im Spekiralbereich von 380 bis 780 nm vermessen. Positioniert wurde das Filter in der Mitte, jeweils vertikal und
horizontal und an vier weiteren Positionen (Unten, Rechts, Oben, Links) mit einem konstanten Abstand zur Mitte.

Aus den gemessenen Transmi: y wurde der Mittelwert im 10 nm Intervallen ermittelt und dann mit der Augenkurve gewichtet (Tabelle 1-1in Performance
Specification 1 'Source C Human Eye Response').

The inspection of the opacity filter is performed according to section 7.1 of the United States Environment Prolection Agency (US EPA) rufe 40 CFR,

Part 60, Appendix B, Performance Specification 1 by using a laboratory-based spectromeler (see chapter 4)

The lest filter is measured al six posilions (from 380nm to 780nm for each position). The first and the second position are located in the center of

the filter, with the second position rotated 90 degrees in the plane of the glass surface wilh respect to the first position. The other four positions(up,

right, down, left} are located equally spaced around the center of the filter.

After all data have been acquired the average transmiltance al each 10 nm interval is estimated and then weighled by the corresponding response faclor of table 1-
1 of the Performance Specification 1 (Source C Human Eye Response).

3. Priifmittel / Measuring device

Bezeichnung / Description
PMU-Id.Nr. / PMU-Id.No
Kalibriert am / Date of calibration

Spektrometer Perkin Elmer Lambda 650 / Spectrometer Perkin Elmer Lambda 650
EW.3935.01
02.02.2022

4, Priifergebnisse / Tesf results

Priifung / Test Datum / Date Ergebnis / Result

Vorpriifung / Pre test 05.04.2022 OK

Priifung optischer Filter / Optical filter test 05.04.2022 OK

5. Messwerte [ Measured values

Diese Werte befinden sich im Anhang.
These values are in the appendix.

6. Messunsicherheit | Measurement uncertainty

Unsicherheit [%OP] / Uncertainty [%OP]: 0.3
Erweiterungsfaktor k / Coverage factor k: 2

7. Gesamtergebnis | Overall result
Ergebnis / Result OK

8. Messbedingungen / Measurement paramelers

Bandpass / Spectral bandpass 4 nm
Wellenlénge / Scanning range 380 - 780 nm
Schriltweite / Spectral interval 10 nm

Winkel / AQ/ 20°
Anzahl der Messungen / No of measurements 6
Verwendetes Licht / Light source Depolarized light

9. Umgebungsbedingungen / Ambient conditions

Umgebungstemp. / Ambient temperature [°C] 21
Relalive Luftfeuchte / Relative humidity [%] 50

10. Priifinformationen / Test linformalion

Empfohlenes Rekalibrierdatum / Recommended next
calibration

Prifer / Tester

Prifdatum / Date of Inspection

05.10.2022

Thomas Schldsser
05.04.2022

Hergestellt unter Einhaltung der
Vorgaben fiir Qualitétssicherung
nach

Manufactured in accordance
with the quality standard

DIN EN I1SO 9001

Dieses Dokument wurde digital erstellt und ist ohne Unterschrift giltig.

This document has been created digitally and is valid without a signature.

DURAG GmbH

Kollaustrafie 105 - 22453 Hamburg, Deutschland
Tel: +4940 554218-0 - Fax: =49 40 5847154
infoiidurag.com - wwnwdurag.com

Bankverbindungen:

Hamburg Commercial Bank AG
IBAN: DE93 2105 0000 0149 1610 00
SWIFT/BIC: HSHNDEHHXXX

Commerzbank AG

IBAN: DE76 2004 0000 0195 1110 00
SWIFT/BIC: COBADEFFXXX
Amtsgericht Homburg HRE 39787
USt-IdMNr.: DE196919465

Geschiaftsfuhrung:
Fabien Burato, Max Dreckmann




Werksprijfzertifi kat / certificate of Compliance D U RAG
EN 10204-2.2

pp_D-R200-85
Rev.12
Messergebnisse(grafisch) /| Measurement values (graphical| Page 3/3

Transmission (Wavelength) [% (nm)]:
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DURAG GmbH Bankverhindungen: Commerzbank AG Geschaftsfuhrung:
Kullaustrafle 105 - 22453 Hamburg, Deutschlond Hamburg Commercial Bank AG IBAN: DE76 2004 00C0 0195 1170 00 Fabien Burato, Max Dreckmann
Tel.: +49 40 554218-0 - Fax: +49 40 584154 IBAN: DES3 2105 0000 0149 1610 00 SWIFT/BIC: CORADEFFXXX
info@durag.com - www.durag.com SWIFT/BIC: HSHNDEHHXXX Amtsgencht Hamburg HRB 39787

USt-1dir: DE196919865




Werkspriifzertifikat / centificate of compliance
EN 10204-2.2

DURAG

pp_D-R200-85
Rev.12

1. Priifgegenstand | Device under lest
D-R 290-85/ 20-OP1 EPA

4001941
1304722

Bezeichung / Description
Artikelnummer / Product number
Seriennummer / Serial number

2. Priifverfahren | Test procedure

Die Priifung des Filters wurde gemaf Abschnitt 7.1 der United States Environment Protection Agency (US EPA) rule 40 CFR,

Part 60, Appendix B, Performance Specification 1 durchgefiihrt. Dabei wurde ein Labor-Spektrometer verwendet (siehe Punkt 4).

Das Filter wurde an 6 verschiedenen Positionen im Spektralbereich von 380 bis 780 nm vermessen. Positioniert wurde das Filter in der Mitte, jeweils vertikal und
horizontal und an vier weiteren Positionen (Unlen, Rechls, Oben, Links) mit einem konstanten Abstand zur Mitte.

Aus den gemessenen Transmissionen wurde der Mittelwert im 10 nm Intervallen ermittelt und dann mit der Augenkurve gewichtet (Tabelle 1-1 in Performance
Specification 1 'Source C Human Eye Response').

The inspection of the opacily filler is performed according to section 7.1 of the United States Environment Protection Agency (US EPA) rule 40 CFR,

Part 60, Appendix B, Performance Specification 1 by using a laboratory-based speclrometer (see chapler 4).

The test filter is measured al six positions (from 380nm te 780nm for each position). The first and the second position are located in the center of

the filter, with the second position rotated 90 degrees in the plane of the glass surface with respect to the first position. The other four positions(up,

right, down, left) are located equally spaced around the center of the filler.

After all data have been acquired lhe average transmittance at each 10 nm interval is estimated and then weighted by the corresponding response factor of table 1-
1 of the Performance Specification 1 (Source C Human Eye Response).

3. Priifmittel / Measuring device

Spektrometer Perkin Elmer Lambda 650 / Spectrometer Perkin Elmer Lambda 650
EW.3935.01
02.02.2022

Bezeichnung / Description
PMU-Id.Nr. / PMU-Id.No
Kalibriert am / Date of calibration

4. Prifergebnisse / Test results

Priifung / Test Datum / Date Ergebnis / Result

Vorprifung / Pre test 05.04.2022 ‘ OK

Priifung optischer Filter / Optical filter test 05.04.2022 0K

5. Messwerte | Measured values

Diese Werte befinden sich im Anhang.
These values are in the appendix.

6. Messunsicherheit / Measurement uncertainty

Unsicherheit [%OP] / Uncertainty [%OFP]: 0.3
Erweiterungsfaktor k / Coverage factor k: 2

7. Gesamtergebnis | Overall result
Ergebnis / Result OK

8. Messbedingungen | Measurement parameters

Bandpass / Spectral bandpass 4 nm
Wellenldnge / Scanning range 380 - 780 nm
Schrittweite / Spectral interval 10 nm
Winkel / AO! 20°

Anzahl der Messungen / No of measurements 6

Verwendetes Licht / Light source Depolarized light

9. Umgebungsbedingungen / Ambient conditions

Umgebungstemp. / Ambient temperature [°C] 21
Relative Luftfeuchte / Refative humidity [%] 50

10. Priifinformationen / Test linformation

Empfohlenes Rekalibrierdatum / Recommended next
calibration

Priifer / Tester

Prifdatum / Date of Inspection

05.10.2022

Thomas Schldsser
05.04.2022

Hergestellt unter Einhaltung der
Vorgaben fiir Qualitatssicherung
nach

Manufactured in accordance
with the quality standard

DIN EN ISO 9001

Dieses Dokument wurde digital erstellt und ist ohne Unterschrift gilltig.

This document has been created digitally and is valid without a signalure.

DURAG GmbH Bankverbindungen: Commerzbank AG Geschaftsfuhrung:

Kollaustrafie 105 - 22453 Hamburg, Deutschland
Tel.: +49.40 554218-0- Fax: ~49 40 584754
infoidurag.com - www.durag.com

Hamburg Commercial Sank AG
1BAN: DE93 2105 0000 0149 1610 00
SWIFT/BIC: HSHNDEHHX XX

IBAN: DE?6 2004 0000 0195 1110 00
SWIFT/BIC: COBADEFFXXX
Amtsgericht Homburg HRB 39787
USt-ldNr.: OE196919865

Fabien Burato, Max Dreckmann




Werkspriifzertifikat / certificate of Compliance D U R AG
EN 10204-2.2

pp_D-R290-85
Rev.12

Messergebnisse(grafisch) / Measurement values (graphical, Page 3/3

Transmission (Wavelength) (% (nm)]:
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DURAG GmbH Bankverbindungen: Commerzbank AG Geschaftsfihrung:
KollaustraBe 105 - 22453 Hamburg, Deutschland Hamburg Commercial Bank AG 1BAN: DE76 2004 00C0 0195 111000 Fabien Burato, Max Dreckmann
Tel.: +49 40 554218-0 - Fax: +49 40 584154 IBAN: DE93 2105 0000 0149 1610 00 SWIFT/BIC: COBADEFFXXX
info@durag.com - www.durag.com SWIFT/BIC: HSHNDEHHXXX Amtsyericht Hamburg HRB 39787

USt-1dNr.: DE196919865




Werksprﬁfzertifikat / Certificate of Compliance
EN 10204-2.2

DURAG

pp_D-R280-85
Rev.12

1. Prifgegenstand / Device under test
D-R 290-85 / 45-OP1 EPA

4001943
1304723

Bezeichung / Description
Artikelnummer / Product number
Seriennummer / Serial number

2. Priifverfahren | Test procedure

Die Priifung des Filters wurde gemal Abschnitt 7.1 der United States Environment Protection Agency (US EPA) rule 40 CFR,

Part 60, Appendix B, Performance Specification 1 durchgefiihrt. Dabei wurde ein Labor-Speklrometer venwendet (siehe Punkt 4).

Das Filter wurde an 6 verschiedenen Positionen im Spektralbereich von 380 bis 780 nm vermessen. Posilioniert wurde das Filler in der Mitte, jeweils vertikal und
horizontal und an vier weiteren Positionen {Unten, Rechls, Oben, Links) mit einem konstanten Abstand zur Mitte.

Aus den gemessenen Transmissionen wurde der Mittelwert im 10 nm Intervallen ermittelt und dann mit der Augenkurve gewichtet (Tabelle 1-1 in Performance
Specification 1 'Source C Human Eye Response').

The inspection of the opacily filter is performed according to section 7.1 of the United States Environment Protection Agency (US EPA) rule 40 CFR,

Part 60, Appendix B, Performance Specification 1 by using a laberalory-based spectromeler (see chapter 4).

The lest filler is measured at six positions (from 380nm te 780nm for each position). The first and the second position are focaled in the center of

the filter, with the second position rotated 90 degrees in the plane of the glass surface with respect to the first position. The other four positiens(up,

right, down, left) are located equally spaced around the cenler of the filter.

After all data have been acquired the average transmittance at each 10 nm interval is estimated and then weighted by the corresponding response faclor of table 1-
1 of the Performance Specification 1 (Source C Human Eye Response).

3. Priifmittel / Measuring device

Spektrometer Perkin Elmer Lambda 650 / Spectrometer Perkin Elmer Lambda 650
EW.3935.01
02.02.2022

Bezeichnung / Description
PMU-Id.Nr. / PMU-Id.No
Kalibriert am / Date of calibration

4. Priifergebnisse | Test resulls

Priifung / Test Datum / Date Ergebnis / Resull
Vorpriifung / Pre test 05.04.2022 oK
Priifung optischer Filter / Optical filter test 05.04.2022 OK

5. Messwerte | Measured values

Diese Werte befinden sich im Anhang.
These values are in the appendix.

6. Messunsicherheit | Measurement uncertainty

Unsicherheit [%OP] / Uncertainty [%0P}: 0.3
Erweiterungsfaktor k / Coverage factor k: 2

7. Gesamtergebnis | Overall result
Ergebnis / Result OK

8. Messbedingungen /| Measurement parameters

Bandpass / Spectral bandpass 4 nm
Wellenldnge / Seanning range 380 - 780 nm
Schrittweite / Spectral interval 10 nm

Winkel / AO/ 20°
Anzahl der Messungen / No of measurements 6
Verwendetes Licht / Light source Depolarized light

9. Umgebungsbedingungen / Ambient conditions

Umgebungstemp. / Ambient temperature [°C] 21
Relative Luftfeuchte / Relative humidity [%e] 50

10. Priifinformationen / Test linformation

Empfohlenes Rekalibrierdatum / Recommended next
calibration

Prifer / Tester

Priifdatum / Date of Inspection

05.10.2022

Thomas Schiésser
05.04.2022

Hergestellt unter Einhaltung der
Vorgaben fir Qualitatssicherung
nach

Manufactured in accordance
with the quality standard

DIN EN ISO 9001
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Certificate No.T201189

Equipment
Manufacturer
Model

Serial No.
Customer Code
ID No.

Customer

Date of Receipt
Calibrated By
Approved By

Date of Issue

CEMENT-BUILDING MATERIALS

Metrological Center

SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel : +66 3627 3096 Fax : +66 3627 3100 NSC-TISI-TIS 17025
Bangkok Tel : +66 2586 5792-4  Fax : +66 2586 5109 FALIRRATION ek

Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Page 1 of 3

Certificate of Calibration

Digital Thermometer With Sensor / TC

Fluke
714 {;;‘?, SYaY 1+ I"’ '
1897020
SP-346 [

15 JUN 2020
T5860A3

SCI Eco Services Co.,Ltd. (Environmental Laboratory)
33/2 Moo 3, Tambol Banpa,

Amphor Kaeng khoi, Saraburi 18110

26 May 2020

Saikhuan Thana ( Technician )

7" i) L/
f %ﬁ ,( / Preecha Phisassutthikul (Temperature Calibration Manager)
0 4 JUN 2020

The uncertainties are for a confidence probability of approximately 95%.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L14 116/01-04-58



@ SCG Metrological Center
AVA SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. by

Certificate No. T201189 Page 2 of 3

Calibration Report

Equipment : Digital Thermometer With Sensor / TC
Date of Calibration : 27 May 2020
Environment : Temperature 23+3)'C

Relative Humidity (50 + 15)%

Condition of this results of test. :

1. This instrument was calibrated by comparison with standard resistance thermometer into liquid bath temperature
controller and test according to No. WI-T26 ( based on ASTM E220-13 ) .
All data show below were final values and the initial data may be obtained upon request.

The temperature scale used was based on ITS - 90. The measurement was made with AC Precision
Thermometer Bridge at the continuous current of 1.0 mA,
2. Reference Standard Instrument :

Instrument Model Serial No  Certificate No. Due Date
1 Precision Thermometer Bridge Micro K T175 E200001 27 April 2021
2 PRT ' 100 OHM T124 T191915 18 June 2020
3 PRT 100 OHM T126 T192045 2 September 2020
4 PRT 20 OHM T140 T200842 02 April 2021

3.This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244 ) .
4. Condition of calibrated item : good
UUC (RTD or Thermocouple)Description :

Probe
Length : 1650 mm. Ref. Temperature ; - C
Diameter : 5 mm. () with ( X ) without cold junction
5. Result of test :
( X ) without adjustment () after adjustment

W)

Approved By.

FM-L15 [17/15-05-63 @fﬂ/
15 JUN 2020



Ay Metrological Center
@ ‘ SCG SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T201189 Page 3 of 3

Calibration Report

Measurement Results : Chanel 1 Probe
IMMERSION DEPTH  STANDARD TEMPERATURE THERMOMETER READING ERROR

EXPANDED
(mm) 'c) ’c) (‘C)  UNCERTAINTY (+°C)
100 0.00 0.0 0.0 0.30
100 50.02 49.3 -0.7 0.33
100 100.00 99.2 -0.8 0.45
100 150.00 148.7 -1.3 0.59
100 200.01 199.5 -0.5 0.75

The calibration result apply only the above calibrated item.

The result of test was found accurate as shown on date and place of test only.

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 % .

Approved By. %LS[—/

FM-L15 I17/15-05-63
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Kalibrier-Protokoll

Certificate of conformity e Protocole d'étalonne}ge
Protocollo di collaudo e Informe de calibracién

Gerat / Module type /

Modele / Modelo: testo 511
Messbereich / Measuring range / 300...1200 hPa
Etendue de mesure / Rango de medicion:

Serien-Nr. / Serial no. / 39112698/601
N°. de série / Nimero de serie:

Segmenttest / Display test /

Test d'affichage / Test del visualizador: M oK

Messwerte / Measured values /
Valeurs mesurées / Valores medidos:

Sollwert / Zulassige Toleranz / Istwert /
Reference / Permissible tolerance / Actual Value /
Référence / Tolérance admise / Valeur réelle /
Referencia: Tolerancia permitida: Valor medido:

Absolute pressure :
1014.8hPa *+3.0hPa 1014.8hPa

Prifer / Inspector /
Responsable / Verificador



Kalibrier-Protokoll

Certificate of conformity e Protocole d'étalonnage
Protocollo di collaudo e Informe de calibracion

Wir bestatigen, dass dieses Testo-Produkt unter Beachtung
eines zertifizierten Quaitatssicherungssystems nach

DIN EN ISO 9001:2008 abgeglichen wurde.

Die dafiir verwendeten Messeinrichtungen werden regel-
maBig kalibriert und sind rickithrbar auf die nationalen
Normale der Physikalisch Technischen Bundesanstalt (PTB)
Deutschlands oder auf andere nationale Normale. Wo keine
nationalen Normale existieren, entspricht das Messverfahren
den derzeit gliltigen technischen Regeln und Normen.
Dieses Kalibrier-Protokall belegt die Einhaltung der von uns
zugesagten Toleranzen.

Sehr gerne informieren wir Sie Uber Kalibrier-Zertifikate, die
die Toleranzen des gesamten Messsystems (Messgerat
und Fihler) beinhalten.

Dieses Zertifikat bendtigen Sie, wenn das MeBsystern in
qualitéts-relevanten Prozessen innerhalb eines nach

DIN EN ISO 9001:2008 zertifiziertem Unternehmen
eingesetzt wird.

Unsere Kalibrierlabors fiir Temperatur, Druck, Feuchte,
Strémung und elektrische Messgrossen sind vom
Deutschen Kalibrierdienst (DIKD) akkreditierte Kalibrierlabors.
DKD-Kalibrierscheine werden flr Messungen gefordert, bei
denen die Genauigkeit eine entscheidende Rolle spialt.

We confirm that this Testo product was calibrated under the
observation of a DIN EN 1ISO 9001:2008 certified quality
assurance system.

The measuring installations used for this calibration are
calibrated regularfy and can be traced back to the national
standards of the German Federal Physical and Technical
Institution (PT8), or to other national standards. Should no
nalional standards exist, the measuring procedure
corresponds with the currently valid technical regulations
and standards.

This calibration protocol is proof of adherence to the
tolerances as confirmed by us.

We would be delighted to inforrm you about certificates of
conformities which cover the tolerances for the complete
measuring system (measuring instrument and probes).
This certificate is required only Iif the measuring system is fo
be used in processes relevant to qualily in a company
certified to DIN EN 1SO 9001:2008.

Our calibration laboratories for temperalure, pressure,
humidity, velocity and electrical paramelers are calibration
laboralories accredited by the German Calibration Service
(DKD).

DKD calibration certificates are required for measurements
where accuracy plays a decisive role.

Nous confirmans par la présente que ce produit testo a été
étalonné sous la surveilance d'un systéme d'assurance
qualité selon la norme DIN EN 1SO 9001:2008.

Les installations de mesure utilisées pour cet étalonnage
sont étalonnées de facon réguliére et s'appliquent aux
normes nationales de I'lnstitut Fédéral de Techniques
Physiques d'Allemagne (PTB) ou aux autres normes
nationales. S'il n'existe aucune norme nationale, le
processus de mesure est conforme aux régles et normes
techniques actuellement valables,

Ce protocole d'étalonnage vous indique que cet appareil
respecte bien les tolérances constructeurs annoncées dans
nos documentations.

Un certificat d'étalonnage est nécessaire pour la

vérification de la chaine compléte (appareils et sonde).
N'hésitez pas a nous contacter pour de plus amples
renseignements.

Ce certificat vous sera utile si vous vous trouvez éire certifié
ou en cours de certification DIN EN 1SO 9001:2008.

Natre laborataire d'étalonnage en température, pression,
humidité, vitesse d'air et paramétres électriques a été
accrédité par le DKD - équivalent BNM/COFRAC -, Bureau
de Métrologie Allernand.

Les certificats d’étalonnage DKD/COFRAC sont
indispensables lorsque les mesures effectuées doivent étre
précises.

Vi confermiamo che questo prodotto e stato collaudato
sequendo il sistema di certificazione di qualila
DIN EN 1SO 9001:2008.

Gli strumenti di misura eleflronici utilizzali per la calibrazione
sono a loro volta regolarmente verificali e possono essere
ricondotii agli standard nazionali del PTB ( Physikalisch
Technische Bundesanstalt), listituto ufficiale tedesco per la
determinazione degli standard tecnici.

Questo protocollo di collaudo documenta I'osservanza delle
tolleranze da nol indicate.

Siamo a Vis. disposizione per fomire informazioni sui
Certificati di Taratura che comprendono Ie tolleranze del
sistema di misura completo (slrumento e sonda).

Questo documento Vi sara utile se gia sigte certificali o siele
in corso di certificazione DIN EN 1SO 9001:2008.

I nostri laboratori di taratura per temperatura, pressions,
umidiita, velocita dell’aria e parametr eletlrici sono stati
accreditali dal PT8 e sono in grado di rilasciare certificati
ufficiali DKD indispensabili quando le misure effetluate
devono essere precise o riferibili.

Queste regole, riconosciute in tutta Europa, sono equivalenti
a quelle SIT italiane ed alle procedure tecniche standard
utilizzate in tutto if mondo.

Confirmamos que este producto Testo se calibré de acuerdo
con el sistema de garantia de calidad
DIN EN ISO 8001:2008.

Las instalaciones de medicion utilizadas para esta
calibracion se calibran con regularidad y pueden tracearse a
los estandares nacionales del instituto Federal de Técnicas
Fisicas Alemén (PTB), o a otros estandares nacionales. Si no
existe una norma nacional, el procedimiento de medicion
corresponde con las regulaciones técnicas y normas validas
en la actualidad.

Este informe de calibracion es una prueba de las tolerancias
que nosotros confirmamos.

Estaremos encantados en informales sobre certificados de
calibracién que cubran las tolerancias para el sistema de
medicién completo (instrumento de medicion y sondas).
Nuestros laboratorios de calibracion para temperatura,
presion, humedad, velocidad y pardmetros eléctricos son
laboratorios de calibracion acreditados por el Servicio de
calibracion aleman (DKD).

Los certificados de calibracion DKD son necesarios para las
mediciones donde la precision sea muy importante.

0975.0001/R/ru/11.09
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Calibration Drift Test Report
The Siam Cement (Tha Luang) Co.,Ltd

(White Cement Plant)

Sampling Date : 19-26 May 2022
Location: Stack Kiln 2

Eipviienimenital
Monitoring Report

by SCleco




( ‘ Environmental Laboratory CEMS Analysis/Executive summary
} { S ‘ G Industrial Service and Lab, SCI Eco Services Co.,Ltd Issued date 08-06-22
\ ) 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110 Page 1 of 10

Executive summary

The Siam Cement Group (SCG) retained Industrial Service and Lab (SCI Eco Services Co., Ltd) to conduct 7- day
Calibration Drift Test of Continuous Emission Monitoring System(CEMS). The customer's detail as showed below.

Customer's name : The Siam Cement (Tha luang) Co.,Ltd (White Cement Plant)
Address : 28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120
Location :  Stack Kiln 2
Duration : 19-26 May 2022

The purpose of the test program was to evaluate and inform the ability of CEMS as required by
USEPA Code of Federal Regulations 40 part 60 appendix B. Test parameters and results are summarized
in active/out of control table.

Active/out of control table

Parameter Status
Carbon monoxide Active
Nitric oxide Active
Nitrogen dioxide Active
Sulphur dioxide Active
Opacity Active
Velocity Active
Temperature Active
Pressure Active

Remark : If either the zero (or low-level) or high-level CD error exceeds twice the applicable drift specification in
appendix B for five, consecutive, daily periods, the CEMS is out-of-control. If either the zero (or low-level) or high-level CD
error exceeds four times the applicable drift specification in appendix B during any CD check, the CEMS is out-of-control.

If the CEMS is out-of-control, take necessary corrective action. Following corrective action, repeat the CD checks.

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Environmental Laboratory
Industrial Service and Lab, SCI Eco Services Co.,Ltd

CEMS Analysis/Test Report
Issued date 08-06-22

33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110 Page 2 of 10
Calibration Drift Test Report
Customer The Siam Cement (Tha luang) Co.,Ltd (White Cement Plant) Location Stack Kiln 2
Address 28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120 Duration 19-26 May 2022
Report No. AA21/0582 Attn Pornsak P.

Gas measurement

CEMS technical data & Reference material
Carbon monoxide

Analyzer brand/model

Opsis AR650S

Analyzer serial number 1-446 Gas cylinder number EB0140739
Gas expiration date 10 May 2029 Gas conc (ppm) 10,180.0
Sampling technique In-situ

X Direct Measurement range 1,000.0 ppm
Calibration method % Dilution Reference concentration 588.0 ppm

V" Gas cell (In-situ) D) High level point 58.8 % of range

% Reference comparision

Zero level
Calibration result
Day Date Time Reference Reading ? Diff E %) Criteria(% Resul
eading rror(%) teria(%) esult
1 20-May-22 09:50-09:52 0.0 0.0 0.0 0.0 5.0 Pass
2 21-May-22 09:40-09:42 0.0 0.4 0.4 0.0 5.0 Pass
3 22-May-22 09:08-09:10 0.0 -0.2 -0.2 0.0 5.0 Pass
4 23-May-22 09:42-09:44 0.0 0.1 0.1 0.0 5.0 Pass
5 24-May-22 09:07-09:09 0.0 -0.2 -0.2 0.0 5.0 Pass
6 25-May-22 10:38-10:40 0.0 -0.1 -0.1 0.0 5.0 Pass
7 26-May-22 10:22-10:23 0.0 0.0 0.0 0.0 5.0 Pass
High level
Calibration result
Day Date Time Reference Reading ? Diff Error(%))  Criteria(9
eading rror(%) riteria(%) Result
1 20-May-22 09:52-09:55 588.0 606.9 18.9 1.9 5.0 Pass
2 21-May-22 09:50-09:54 588.0 590.6 2.6 0.3 5.0 Pass
3 22-May-22 09:12-09:14 588.0 583.8 -4.2 0.4 5.0 Pass
4 23-May-22 09:44-09:48 588.0 613.9 25.9 2.6 5.0 Pass
5 24-May-22 09:09-09:14 588.0 558.7 -29.3 2.9 5.0 Pass
6 25-May-22 10:40-10:44 588.0 584.3 -3.7 0.4 5.0 Pass
7 26-May-22 10:23-10:25 588.0 560.5 -27.5 2.8 5.0 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Cgas X L cey Cq4es = Gas cylinder concentration,

Equation 1 : reference concentration = Where :

L.y =Celllength,

L patn = Path length

2) Reading value unit that used to calibrate must be the same unit as the reference concentration.

3) The absolute value using equation 2 to calculate. Equation 2 : Error(%) = (Diff/Measurement range) x 100.
4) All performance specifications and criterion as required by USEPA 40 CFR Part 60 Appendix B.

1. Mr.Pramote Sasungnoen

2. Mr.Chanchai Wongyai

L path length

Tester :

(Mr.Jerasak Chareywiman)

(Mr.Anuwat Kruangam)

Service technician Approved engineer

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Environmental Laboratory
Industrial Service and Lab, SCI Eco Services Co.,Ltd
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33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110 Page 3 of 10
Calibration Drift Test Report
Customer The Siam Cement (Tha luang) Co.,Ltd (White Cement Plant) Location Stack Kiln 2
Address 28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120 Duration 19-26 May 2022
Report No. AA21/0582 Attn Pornsak P.

Gas measurement

CEMS technical data & Reference material
Nitric oxide Analyzer brand/model

Opsis AR600S

Analyzer serial number E-1494 Gas cylinder number EB0144340
Gas expiration date 24 August 2029 Gas conc (ppm) 6,134.0
Sampling technique In-situ

X Direct Measurement range 600.0 ppm
Calibration method x Dilution Reference concentration 308.4 ppm

v Gas cell (In-Situ) ¥ High level point 51.4 % of range

X Reference comparision

Zero level
: Calibration result
Day Date Time Reference Reading ? Diff Error(%)>)  Criteria(¢
eading rror(%) riteria(%) Result
1 20-May-22 10:28-10:32 0.0 -0.1 -0.1 0.0 25 Pass
2 21-May-22 10:24-10:27 0.0 0.6 0.6 0.1 25 Pass
3 22-May-22 09:48-09:57 0.0 -0.3 -0.3 0.1 25 Pass
4 23-May-22 10:20-10:22 0.0 -0.7 -0.7 0.1 25 Pass
5 24-May-22 09:49-09:52 0.0 0.3 0.3 0.1 25 Pass
6 25-May-22 10:09-11:12 0.0 0.5 0.5 0.1 25 Pass
7 26-May-22 10:43-10:45 0.0 -0.5 -0.5 0.1 2.5 Pass
High level
) Calibration result
Day Date Time Reference Reading ? Diff E %) Criteria(% Resul
eading rror(%) teria(%) esult
1 20-May-22 10:33-10:37 308.4 307.2 -1.2 0.2 2.5 Pass
2 21-May-22 10:28-10:30 308.4 306.5 -1.9 0.3 2.5 Pass
3 22-May-22 09:57-10:11 308.4 307.2 -1.2 0.2 2.5 Pass
4 23-May-22 10:22-10:36 308.4 317.2 8.8 1.5 2.5 Pass
5 24-May-22 09:52-09:56 308.4 309.2 0.8 0.1 25 Pass
6 25-May-22 11:12-11:14 308.4 319.2 10.8 1.8 2.5 Pass
7 26-May-22 10:49-10:51 308.4 302.7 -5.7 0.9 2.5 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Equation 1 : reference concentration = — G Xlear Where : Coos = Gas cylinder concentration,
L path length L cell = Cell length/

L patn = Path length
2) Reading value unit that used to calibrate must be the same unit as the reference concentration.
3) The absolute value using equation 2 to calculate. Equation 2 : Error(%) = (Diff/Measurement range) x 100.
4) All performance specifications and criterion as required by USEPA 40 CFR Part 60 Appendix B.
Tester : 1. Mr.Pramote Sasungnoen
2. Mr.Chanchai Wongyai

(Mr.Jerasak Chareywiman)
Service technician

(Mr.Anuwat Kruangam)
Approved engineer

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th



Environmental Laboratory

}( ‘{ s ‘ ‘ Industrial Service and Lab, SCI Eco Services Co.,Ltd
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CEMS Analysis/Test Report
Issued date 08-06-22

Page 4 of 10
Calibration Drift Test Report
Customer The Siam Cement (Tha luang) Co.,Ltd (White Cement Plant) Location Stack Kiln 2
Address 28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120 Duration 19-26 May 2022
Report No. AA21/0582 Attn Pornsak P.

CEMS technical data & Reference material

Gas measurement Nitrogen dioxide Analyzer brand/model Opsis AR600S
Analyzer serial number E-1494 Gas cylinder number EB0143176
Gas expiration date 4 August 2024 Gas conc (ppm) 806.6
Sampling technique In-situ
X Direct Measurement range 75.0 ppm
Calibration method X Dilution Reference concentration 37.5 ppm
V" Gas cell (In-Situ) ) High level point 50.0 % of range
% Reference comparision
Zero level
Calibration result
Day Date Time Reference Reading? Diff E %) Criteria(% Resul
eading rror(%) teria(%) esult
1 20-May-22 10:16-10:21 0.0 0.4 0.4 0.1 25 Pass
2 21-May-22 10:13-10:18 0.0 0.4 0.4 0.1 25 Pass
3 22-May-22 09:36-09:43 0.0 -0.2 -0.2 0.0 25 Pass
4 23-May-22 10:06-10:10 0.0 0.0 0.0 0.0 2.5 Pass
5 24-May-22 09:40-09:42 0.0 -0.4 -0.4 0.1 2.5 Pass
6 25-May-22 11:00-11:02 0.0 0.5 0.5 0.1 2.5 Pass
7 26-May-22 10:35-10:37 0.0 0.5 0.5 0.1 2.5 Pass
High level
Calibration result
Day Date Time Reference Reading ? Diff Error(%))  Criteria(9
eading rror(%) riteria(%) Result
1 20-May-22 10:22-10:27 37.5 36.9 -0.6 0.1 2.5 Pass
2 21-May-22 10:18-10:23 37.5 37.7 0.2 0.0 2.5 Pass
3 22-May-22 09:44-09:48 37.5 37.9 0.4 0.1 2.5 Pass
4 23-May-22 10:10-10:19 37.5 38.3 0.8 0.1 2.5 Pass
5 24-May-22 09:42-09:49 37.5 37.3 -0.2 0.0 2.5 Pass
6 25-May-22 11:04-11:09 37.5 36.8 -0.7 0.1 2.5 Pass
7 26-May-22 10:37-10:43 37.5 37.1 -0.4 0.1 2.5 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Equation 1 : reference concentration = — ComXlear Where : Coes = Gas cylinder concentration,
L path length L cell = Cell /ength,

2) Reading value unit that used to calibrate must be the same unit as the reference concentration.

L petn = Path length

3) The absolute value using equation 2 to calculate. Equation 2 : Error(%) = (Diff/Measurement range) x 100.

4) All performance specifications and criterion as required by USEPA 40 CFR Part 60 Appendix B.

Tester : 1. Mr.Pramote Sasungnoen
2. Mr.Chanchai Wongyai

I~ A
(Mr.Jerasak Chareywiman) (Mr.Anuwat Kruangam)
Service technician Approved engineer

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)

Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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CEMS Analysis/Test Report
Issued date 08-06-22
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Calibration Drift Test Report
Customer The Siam Cement (Tha luang) Co.,Ltd (White Cement Plant) Location Stack Kiln 2
Address 28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120 Duration 19-26 May 2022
Report No. AA21/0582 Attn Pornsak P.

CEMS technical data & Reference material

Gas measurement Sulphur dioxide Analyzer brand/model Opsis AR600S
Analyzer serial number E-1494 Gas cylinder number EB0140739
Gas expiration date 10 May 2029 Gas conc (ppm) 1,629.0
Sampling technique In-situ

X Direct Measurement range 300.0 ppm
Calibration method % Dilution Reference concentration 157.2 ppm

v Gas cell (In-Situ) ¥ High level point 52.4 % of range

X Reference comparision

Zero level
Calibration result
Day Date Time Reference Reading ? Diff Error(%))  Criteria(% Result
eading rror(%) (%)
1 20-May-22 10:03-10:08 0.0 0.3 0.3 0.1 2.5 Pass
2 21-May-22 10:04-10:09 0.0 0.5 0.5 0.2 2.5 Pass
3 22-May-22 09:24-09:33 0.0 -0.3 -0.3 0.1 2.5 Pass
4 23-May-22 09:59-10:02 0.0 0.0 0.0 0.0 2.5 Pass
5 24-May-22 09:22-09:34 0.0 0.0 0.0 0.0 2.5 Pass
6 25-May-22 10:53-10:57 0.0 0.0 0.0 0.0 2.5 Pass
7 26-May-22 10:32-10:34 0.0 0.0 0.0 0.0 2.5 Pass
High level
Calibration result
Day Date Time Reference Reading ? Diff E %) Criteria(% Resul
eading rror(%) teria(%) esult
1 20-May-22 10:09-10:15 157.2 158.7 1.5 0.5 2.5 Pass
2 21-May-22 10:10-10:12 157.2 155.3 -1.9 0.6 2.5 Pass
3 22-May-22 09:34-09:36 157.2 158.7 1.5 0.5 2.5 Pass
4 23-May-22 10:02-10:06 157.2 160.7 3.5 1.2 2.5 Pass
5 24-May-22 09:34-09:39 157.2 153.2 -4.0 13 2.5 Pass
6 25-May-22 10:57-11:00 157.2 153.8 -3.4 1.1 2.5 Pass
7 26-May-22 10:34-10:36 157.2 154.1 -3.1 1.0 2.5 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Equation 1 : reference concentration = — ComXlear Where : Cous = Gas cylinder concentration,
L path length Ley = Celllength,

L patn = Path length
2) Reading value unit that used to calibrate must be the same unit as the reference concentration.
3) The absolute value using equation 2 to calculate. Equation 2 : Error(%) = (Diff/Measurement range) x 100.
4) All performance specifications and criterion as required by USEPA 40 CFR Part 60 Appendix B.
Tester : 1. Mr.Pramote Sasungnoen
2. Mr.Chanchai Wongyai

(Mr.Jerasak Chareywiman)
Service technician

(Mr.Anuwat Kruangam)
Approved engineer

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th



Environmental Laboratory
Industrial Service and Lab, SCI Eco Services Co.,Ltd

CEMS Analysis/Test Report
Issued date 08-06-22

@ISCG

33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110 Page 6 of 10
Calibration Drift Test Report
Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 2
Address 28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120 Duration 19-26 May 2022
Report No. AA21/0582 Attn Pornsak P.
CEMS technical data & Reference material
Measurement Opacity Analyzer brand/model DURAG D-ISC 100
Analyzer serial number 1296231 Certified reference number - 1304721
USEPA Filter due date 5 April 2023 Certified value 0.0 5.6
Sampling technique In-situ
v’ Direct Measurement range 100.0 %
Calibration method % Dilution Reference value (%) 0.0 5.6
% Gas cell (In-Situ) ¥
X Reference comparision
Zero level
Calibration result
Day Date Time Reference Reading ? Diff Error(%))  Criteria(% Result
eading rror(%) (%)
1 20-May-22 09:39-09:41 0.0 0.0 0.0 0.0 3.0 Pass
2 21-May-22 09:29-09:31 0.0 0.0 0.0 0.0 3.0 Pass
3 22-May-22 09:12-09:14 0.0 -0.1 -0.1 0.1 3.0 Pass
4 23-May-22 09:30-09:32 0.0 0.0 0.0 0.0 3.0 Pass
5 24-May-22 09:00-09:02 0.0 -0.1 -0.1 0.1 3.0 Pass
6 25-May-22 10:38-10:40 0.0 0.0 0.0 0.0 3.0 Pass
7 26-May-22 10:22-10:24 0.0 0.0 0.0 0.0 3.0 Pass
Low level
Calibration result
Day Date Time Reference Reading ? Diff E %) Criteria(% Resul
eading rror(%) teria(%) esult
1 20-May-22 09:41-09:43 5.6 5.5 -0.1 0.1 3.0 Pass
2 21-May-22 09:31-09:33 5.6 5.1 -0.5 0.5 3.0 Pass
3 22-May-22 09:14-09:16 5.6 53 -0.3 0.3 3.0 Pass
4 23-May-22 09:32-09:34 5.6 5.2 -0.4 0.4 3.0 Pass
5 24-May-22 09:02-09:04 5.6 53 -0.3 0.3 3.0 Pass
6 25-May-22 10:40-10:42 5.6 5.2 -0.4 0.4 3.0 Pass
7 26-May-22 10:24-10:26 5.6 5.2 -0.4 0.4 3.0 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Cgas X L cey Cges = Gas cylinder concentration,

Equation 1 : reference concentration = Where :

L L.y =Celllength,

L patn = Path length

path length

2) Reading value unit that used to calibrate must be the same unit as the reference value.
3) The absolute value using equation 2 to calculate. Equation 2 : Error(%) = [reading - reference|.
4) All performance specifications and criterion as required by USEPA 40 CFR Part 60 Appendix B.

Tester :

1. Mr.Pramote Sasungnoen

2. Mr.Chanchai Wongyai

(Mr.Jerasak Chareywiman)
Service technician

(Mr.Anuwat Kruangam)
Approved engineer

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th



Environmental Laboratory CEMS Analysis/Test Report

}( ‘{ s C G Industrial Service and Lab, SCI Eco Services Co.,Ltd Issued date 08-06-22
\ ) 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110 Page 7 of 10

Calibration Drift Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 2
Address 28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120 Duration 19-26 May 2022
Report No. AA21/0582 Attn Pornsak P.
CEMS technical data & Reference material
Measurement Opacity Analyzer brand/model DURAG D-ISC 100
Analyzer serial number 1296231 Certified reference number 1304722 1304723
USEPA Filter due date 5 April 2023 Certified value 20.7 46.0
Sampling technique In-situ
v’ Direct Measurement range 100.0 %
Calibration method % Dilution Reference value (%) 20.7 46.0
% Gas cell (In-Situ) 1
% Reference comparision
Mid level
Calibration result
Day Date Time Reference Reading ? Diff E %) Criteria(% Resul
eading rror(%) teria(%) esult
1 20-May-22 09:43-09:45 20.7 20.5 -0.2 0.2 3.0 Pass
2 21-May-22 09:33-09:35 20.7 204 -0.3 0.3 3.0 Pass
3 22-May-22 09:16-09:18 20.7 20.3 -0.4 0.4 3.0 Pass
4 23-May-22 09:34-09:36 20.7 20.5 -0.2 0.2 3.0 Pass
5 24-May-22 09:04-09:06 20.7 204 -0.3 0.3 3.0 Pass
6 25-May-22 10:42-10:44 20.7 204 -0.3 0.3 3.0 Pass
7 26-May-22 10:26-10:28 20.7 20.4 -0.3 0.3 3.0 Pass
High level
Calibration result
Day Date Time Reference Reading ? Diff Error(%))  Criteria(9
eading rror(%) riteria(%) Result
1 20-May-22 09:45-09:47 46.0 45.4 -0.6 0.6 3.0 Pass
2 21-May-22 09:35-09:37 46.0 45.3 -0.7 0.7 3.0 Pass
3 22-May-22 09:18-09:20 46.0 45.3 -0.7 0.7 3.0 Pass
4 23-May-22 09:36-09:38 46.0 45.3 -0.7 0.7 3.0 Pass
5 24-May-22 09:06-09:08 46.0 45.3 -0.7 0.7 3.0 Pass
6 25-May-22 10:44-10:46 46.0 45.2 -0.8 0.8 3.0 Pass
7 26-May-22 10:28-10:30 46.0 45.2 -0.8 0.8 3.0 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Equation 1 : reference concentration = — ComXlear Where : Coes = Gas cylinder concentration,
L path length L cell = Cell /ength,

L petn = Path length

2) Reading value unit that used to calibrate must be the same unit as the reference value.

3) The absolute value using equation 2 to calculate. Equation 2 : Error(%) = [reading - reference|.

4) All performance specifications and criterion as required by USEPA 40 CFR Part 60 Appendix B.
Tester : 1. Mr.Pramote Sasungnoen

2. Mr.Chanchai Wongyai

(Mr.Jerasak Chareywiman) (Mr.Anuwat Kruangam)
Service technician Approved engineer

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Environmental Laboratory
Industrial Service and Lab, SCI Eco Services Co.,Ltd

CEMS Analysis/Test Report
Issued date 08-06-22
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Calibration Drift Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd (White Cement Plant) Location Stack Kiln 2
Address 28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120 Duration 19-26 May 2022
Report No. AA21/0582 Attn Pornsak P.

CEMS technical data & Reference material
Measurement Temperature Analyzer brand/model OPSIS PT110
Analyzer serial number - Reference analyzer Fluke 5111
Ref analyzer serial no 10860206 Sampling technique In-situ

X Direct Measurement range 200.0 Celsius degree

Calibration method X Dilution

x Gas cell (In—Situ)l)
v' Reference comparision

In-Stack condition

Calibration result

Day Date Time 2 — - 3) —
eference Reading Diff Error(%) Criteria(%) Result
1 20-May-22 10:00-11:00 149.4 144.4 -5.0 2.5 3.0 Pass
2 21-May-22 09:00-10:00 137.9 137.1 -0.8 0.4 3.0 Pass
3 22-May-22 09:30-10:30 136.4 136.4 0.0 0.0 3.0 Pass
4 23-May-22 10:30-10:42 137.2 135.3 -1.9 1.0 3.0 Pass
5 24-May-22 09:30-10:00 148.1 146.2 -1.9 0.9 3.0 Pass
6 25-May-22 10:50-11:17 138.2 135.5 -2.7 1.4 3.0 Pass
7 26-May-22 10:00-10:52 139.4 137.9 -1.5 0.8 3.0 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Equation 1 : reference concentration = — ComXlear Where : Coos = Gas cylinder concentration,
L path length Ley = Celllength,

L patn = Path length
2) Reading value unit that used to calibrate must be the same unit as the reference value.
3) The absolute value using equation 2 to calculate. Equation 2 : Error(%) = (Diff/Measurement range) x 100.
4) All performance specifications and criterion as required by USEPA 40 CFR Part 60 Appendix B.
Tester : 1. Mr.Pramote Sasungnoen
2. Mr.Chanchai Wongyai

(Mr.Jerasak Chareywiman)
Service technician

(Mr.Anuwat Kruangam)
Approved engineer

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th



@ISCG

Environmental Laboratory
Industrial Service and Lab, SCI Eco Services Co.,Ltd

CEMS Analysis/Test Report
Issued date 08-06-22
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Calibration Drift Test Report
Customer The Siam Cement (Tha luang) Co.,Ltd (White Cement Plant) Location Stack Kiln 2
Address 28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120 Duration 19-26 May 2022
Report No. AA21/0582 Attn Pornsak P.
CEMS technical data & Reference material
Measurement Pressure Analyzer brand/model OPSIS BM101
Analyzer serial number - Reference analyzer Testo 511
Ref analyzer serial no 39115924/806 Sampling technique In-situ
X Direct Measurement range 1,100.0 millibars
Calibration method X Dilution
% Gas cell (In-Situ) 1
v' Reference comparision
In-Stack condition
. Calibration result
Day Date Time 2 - 3) I
Reference Reading Diff Error(%) Criteria(%) Result
1 20-May-22 10:00-11:00 998.7 995.5 -3.2 0.3 3.0 Pass
2 21-May-22 09:00-10:00 996.1 992.0 -4.1 0.4 3.0 Pass
3 22-May-22 09:30-10:30 994.8 990.5 -4.3 0.4 3.0 Pass
4 23-May-22 10:30-10:42 995.3 990.5 -4.8 0.4 3.0 Pass
5 24-May-22 09:30-10:00 997.8 994.2 -3.6 0.3 3.0 Pass
6 25-May-22 10:50-11:17 998.4 995.3 -3.1 0.3 3.0 Pass
7 26-May-22 10:00-10:52 999.2 994.2 -5.0 0.5 3.0 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Cc L Cc =G lind tration,
Equation 1 : reference concentration = ——9= <= X cell Where : gas as cylinaer concentration
L path length L cell = Cell length/

L patn = Path length
2) Reading value unit that used to calibrate must be the same unit as the reference concentration.
3) The absolute value using equation 2 to calculate. Equation 2 : Error(%) = (Diff/Measurement range) x 100.
4) All performance specifications and criterion as required by USEPA 40 CFR Part 60 Appendix B.
Tester : 1. Mr.Pramote Sasungnoen
2. Mr.Chanchai Wongyai

(Mr.Jerasak Chareywiman)
Service technician

(Mr.Anuwat Kruangam)
Approved engineer

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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}( ‘{ s C G Industrial Service and Lab, SCI Eco Services Co.,Ltd Issued date 08-06-22
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Calibration Drift Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd (White Cement Plant) Location Stack Kiln 2
Address 28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120 Duration 19-26 May 2022
Report No. AA21/0582 Attn Pornsak P.

CEMS technical data & Reference material

Measurement Velocity Analyzer brand/model DURAG D-FL200
Analyzer serial number 1210871 Sampling technique In-situ
X Direct Measurement range 40.0 m/sec
Calibration method % Dilution Internal calibration point 1 0.0 m/sec
% Gas cell (In-Situ) 1 Internal calibration point 2 14.0 m/sec
% Reference comparision

Internal calibration point 1

Calibration result

Day Date Time

Reference Reading? Diff Error(%)®  Criteria(%) Result
1 20-May-22 09:32-09:34 0.0 0.0 0.0 0.0 3.0 Pass
2 21-May-22 09:20-09:22 0.0 0.0 0.0 0.0 3.0 Pass
3 22-May-22 09:02-09:04 0.0 0.0 0.0 0.0 3.0 Pass
4 23-May-22 09:30-09:32 0.0 0.0 0.0 0.0 3.0 Pass
5 24-May-22 09:00-09:02 0.0 0.0 0.0 0.0 3.0 Pass
6 25-May-22 10:38-10:40 0.0 0.0 0.0 0.0 3.0 Pass
7 26-May-22 10:22-10:24 0.0 0.0 0.0 0.0 3.0 Pass
Internal calibration point 2
Calibration result
Day Date Time Reference Reading ? Diff Error(%))  Criteria(9
eading rror(%) riteria(%) Result
1 20-May-22 09:34-09:36 14.0 13.9 -0.1 0.2 3.0 Pass
2 21-May-22 09:22-09:24 14.0 13.9 -0.1 0.2 3.0 Pass
3 22-May-22 09:04-09:06 14.0 13.9 -0.1 0.2 3.0 Pass
4 23-May-22 09:32-09:34 14.0 13.9 -0.1 0.2 3.0 Pass
5 24-May-22 09:02-09:04 14.0 13.9 -0.1 0.2 3.0 Pass
6 25-May-22 10:40-10:42 14.0 13.9 -0.1 0.2 3.0 Pass
7 26-May-22 10:24-10:26 14.0 13.9 -0.1 0.2 3.0 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Equation 1 : reference concentration = — ComXlear Where : Coes = Gas cylinder concentration,
L path length L cell = Cell /ength,

L petn = Path length
2) Reading value unit that used to calibrate must be the same unit as the reference value.
3) The absolute value using equation 2 to calculate. Equation 2 : Error(%) = (Diff/Measurement range) x 100.
4) All performance specifications and criterion as required by USEPA 40 CFR Part 60 Appendix B.
Tester : 1. Mr.Pramote Sasungnoen
2. Mr.Chanchai Wongyai

(Mr.Jerasak Chareywiman) (Mr.Anuwat Kruangam)
Service technician Approved engineer

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Appendix A

Standard Equipment and Certification

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Verification Report No. AA 21/0582

Parameter

Equipment Name

MetC Code Subcontractor Date of Certified expiration date
CEMS
- 7 Days Calibration Drift Test USEPA Protocol Calibration gas
- CO : 10180 ppm, Cylinder No.EB0140739 - - 10-May-21 10-May-29
- NO : 6134 ppm, Cylinder No.EB0144340 - - 24-Aug-21 24-Aug-29
- NO, : 806.6 ppm, Cylinder No.EB0143176 - - 4-Aug-21 4-Aug-29
- S0, : 1692 ppm, Cylinder No.EB0140739 - - 10-May-21 10-May-29
Equipment Name MetC Code Date of Calibration Recommended
Next Calibration
- Durag D-R 290-85/06-OP1 EPA : 1304721 - - 5-Apr-22 5-Apr-23
- Durag D-R 290-85/20-OP1 EPA : 1304722 - - 5-Apr-22 5-Apr-23
- Durag D-R 290-85/45-OP1 EPA : 1304723 - - 5-Apr-22 5-Apr-23




Airgas Specialty Gases
Airgas USA, LLC

AI rg38w 12722 S. Wentworth Ave.
Chicago, [L 60628

an Air Liquide company Airgas.com

CERTIFICATE OF ANALYSIS

Grade of Product: EPA Protocol
Reference Number: 54-402163059-1

Part Number: E02NI99E15A0112

Cylinder Number: EB0143176 Cylinder Volume: 144.0 CF
Laboratory: 124 - Chicago (SAP) - IL Cylinder Pressure. 2014 PSIG
PGVP Number: B12021 Valve Outlet: 660

Gas Code: NO2,BALN Certification Date: ~ Aug 04, 2021

Expiration Date: _Au 04, 2024

Certification performed in accordance with "EPA Traceability Protocol for Assay and Certification of
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction

uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affe
mole/mole basis unless otherwise noted.

Gaseous Calibration Standards (May 2012)" document EPA
for analytical interference. This cylinder has a total analytical
ct the use of this calibration mixture. All concentrations are on a

Do Not Use This Cylinder below 100 gsig, i.e. 0.7 megapascals.
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
ITROGEN DIOXIDE 800.0 PPM 806.6 PPM G1 +/- 1.3% NIST Traceable 07/26/2021, 08/04/2021

N
NITROGEN Balance

CALIBRATION STAN DARDS

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
GMIS 124617722102 CC510620 751 PPM NITROGEN DIOXIDE/AIR +/-0.8% Oct 24, 2022
Sep 14, 2020

DB685023 732 PPM NITROGEN DIOXIDE/AIR +/-0.7%

PRM 12384
d not part of the analysis.

The SRM, PRM or RGM noted above is only in reference to the GMIS used in the assay an

ANALYTICAL EQUIPMENT .
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
' MKS FTIR NO2 017707558 FTIR Jul .09, 2021

Triad Data Available Upon Request
PERMANENT NOTES:OXYGEN ADDED TO MAINTAIN STABILITY

NOTES:NET WEIGHT: 4.74 KG
GROSS WEIGHT: 26.74 KG

iACCREDITED%

TESTING GERT 3082.08

The results shown on this certificate relate only to the item tested. This certificate shall not be reproduced except in full, without

written approval of issuing lajoratory. |

e

Approved for Release

Page 1 of 54-402163059-1



Airgas Specialty Gases

7 Airgas USA, LLC
X 12722 S. Wentworth Ave.
Chicago, IL 60628

an Air Liquide company Airgas.com

CERTIFICATE OF ANALYSIS
_t Grade of Product: EPA Protocol

Part Number: E02NI99E15A1940 Reference Number; 54-402163320-1
Cylinder Number: EB0144340 ' Cylinder Volume:  144.4 Cubic Feet
Laboratory: 124 - Chicago (SAP) - L. Cylinder Pressure: 2015 PSIG
PGVP Number: B12021 : Valve Outlet: 660

Gas Code: NO,NOX,BALN Certification Date:  Aug 24, 2021

Expiration Date: Aug 24, 2029

Certification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concenirations are on a
' mole/mole basis unless otherwise noted.
Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS .
Component Requested Actual Protocol - Total Relative Assay
Concentration Concentration N}gtj}gd o Uncertainty Dates
NOX - 6000 PPM i 6138 PPM G2 +/- 1% NIST Traceable 08/13/2021, 08/24/2021
NITRIC OXIDE 6000 PPM 6134 PPM G2 +/- 1% NIST Traceable 08/13/2021, 08/24/2021

NITROGEN Balance

T
CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 9010115 KAL003043 2954 PPM NITRIC OXIDE/NITROGEN +/- 0.5% Oct 05, 2021
PRM 12383 D685034 491 PPM NITROGEN DIOXIDE/AIR +/-0.8% Sep 17,2020
GMIS 124617726101 CC500984 487.8 PPM NITROGEN DIOXIDE/NITROGEN +/-0.9% Oct 23, 2022
PRM 12386 D685025 9.91 PPM NITROGEN DIOXIDE/AIR +/- 2.0% Feb 20, 2020
GMIS 401423838105 ccs506138 . 4.155 PPM NITROGEN DIOXIDE/AIR +/- 2.0% Feb 18, 2023
The SRM, PRM or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis.

ANALYTICAL EQUIPMENT ; .
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
MKS FTIR 017707558 FTIR Aug 19, 2021
MKS FTIR 017707558 FTIR ‘ Aug 19, 2021

Triad Data Available Upon Request

NOTES:NET WEIGHT: 4.74 KG
GROSS WEIGHT: 26.74 KG

TESTING CERT 3082.08

The results shown on this certificate relate only to the item tested. This certificate shall not be reproduced except in full, without
written approval of the issuing laboratory.

-
Approved for Release Page 1 of 54-402163320-1




= Airgas Specialty Gases
Airgas USA, LLC
! ; 6141 Easton Road

. Bldg 2
SfAlFLiquidoicmpely Plumsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO3NI98E15A0055 Reference Number: 1604020785911
Cylinder Number: EB0140739 Cylinder Volume: 144.5 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12021 Valve Outlet: 660

Gas Code: C0,502,BALN Certification Date:  May 10, 2021

Expiration Date: May 10, 2029

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
mole/rnole basis unless otherwise noted.

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

ANALYTICAL RESULTS

Component Requested Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
SULFUR DIOXIDE 1623 PPM 1629 PPM G1 +/- 0.6% NIST Traceable 05/03/2021, 05/10/2021
CARBON MONOXIDE 1.020 % 1.018 % G1 +/- 0.9% NIST Traceable i 05/06/2021
NITROGEN Balance

CALIBRATION STANDARDS I

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 06010803 KAL003426 2502 PPM SULFUR DIOXIDE/NITROGEN +/- 0.6% Jul 24, 2025
NTRM 080103 KALOD4144 0.9740 % CARBON MONOXIDE/NITROGEN +- 0.8% Apr 19, 2023

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 6 N1KD579 NDIR Apr 22, 2021
Nicolet 6700 APW1100391 SO2 FTIR Apr 22, 2021

Triad Data Available Upon Request

NOTES:NET WEIGHT: 4.51kg
GROSS WEIGHT: 28.33kg
PO# 5221001525
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Werksprijfzertifikat / Certificate of Compliance
EN 10204-2.2

DURAG

pp_D-R290-85
Rev.12

1. Priifgegenstand / Device under test
D-R 290-85/ 06-OP1 EPA

4001928
1304721

Bezeichung / Description
Artikelnummer / Product number
Seriennummer / Serial number

2. Prufverfahren | Test procedure

Die Priifung des Filters wurde geman Abschnitt 7.1 der United States Environment Protection Agency (US EPA) rule 40 CFR,

Part 60, Appendix B, Performance Specification 1 durchgefiihrt. Dabei wurde ein Labor-Spektrometer verwendet (siehe Punkt 4).

Das Filter wurde an 6 verschiedenen Positionen im Spekiralbereich von 380 bis 780 nm vermessen. Positioniert wurde das Filter in der Mitte, jeweils vertikal und
horizontal und an vier weiteren Positionen (Unten, Rechts, Oben, Links) mit einem konstanten Abstand zur Mitte.

Aus den gemessenen Transmi: y wurde der Mittelwert im 10 nm Intervallen ermittelt und dann mit der Augenkurve gewichtet (Tabelle 1-1in Performance
Specification 1 'Source C Human Eye Response').

The inspection of the opacity filter is performed according to section 7.1 of the United States Environment Prolection Agency (US EPA) rufe 40 CFR,

Part 60, Appendix B, Performance Specification 1 by using a laboratory-based spectromeler (see chapter 4)

The lest filter is measured al six posilions (from 380nm to 780nm for each position). The first and the second position are located in the center of

the filter, with the second position rotated 90 degrees in the plane of the glass surface wilh respect to the first position. The other four positions(up,

right, down, left} are located equally spaced around the center of the filter.

After all data have been acquired the average transmiltance al each 10 nm interval is estimated and then weighled by the corresponding response faclor of table 1-
1 of the Performance Specification 1 (Source C Human Eye Response).

3. Priifmittel / Measuring device

Bezeichnung / Description
PMU-Id.Nr. / PMU-Id.No
Kalibriert am / Date of calibration

Spektrometer Perkin Elmer Lambda 650 / Spectrometer Perkin Elmer Lambda 650
EW.3935.01
02.02.2022

4, Priifergebnisse / Tesf results

Priifung / Test Datum / Date Ergebnis / Result

Vorpriifung / Pre test 05.04.2022 OK

Priifung optischer Filter / Optical filter test 05.04.2022 OK

5. Messwerte [ Measured values

Diese Werte befinden sich im Anhang.
These values are in the appendix.

6. Messunsicherheit | Measurement uncertainty

Unsicherheit [%OP] / Uncertainty [%OP]: 0.3
Erweiterungsfaktor k / Coverage factor k: 2

7. Gesamtergebnis | Overall result
Ergebnis / Result OK

8. Messbedingungen / Measurement paramelers

Bandpass / Spectral bandpass 4 nm
Wellenlénge / Scanning range 380 - 780 nm
Schriltweite / Spectral interval 10 nm

Winkel / AQ/ 20°
Anzahl der Messungen / No of measurements 6
Verwendetes Licht / Light source Depolarized light

9. Umgebungsbedingungen / Ambient conditions

Umgebungstemp. / Ambient temperature [°C] 21
Relalive Luftfeuchte / Relative humidity [%] 50

10. Priifinformationen / Test linformalion

Empfohlenes Rekalibrierdatum / Recommended next
calibration

Prifer / Tester

Prifdatum / Date of Inspection

05.10.2022

Thomas Schldsser
05.04.2022

Hergestellt unter Einhaltung der
Vorgaben fiir Qualitétssicherung
nach

Manufactured in accordance
with the quality standard

DIN EN I1SO 9001

Dieses Dokument wurde digital erstellt und ist ohne Unterschrift giltig.

This document has been created digitally and is valid without a signature.

DURAG GmbH

Kollaustrafie 105 - 22453 Hamburg, Deutschland
Tel: +4940 554218-0 - Fax: =49 40 5847154
infoiidurag.com - wwnwdurag.com

Bankverbindungen:

Hamburg Commercial Bank AG
IBAN: DE93 2105 0000 0149 1610 00
SWIFT/BIC: HSHNDEHHXXX

Commerzbank AG

IBAN: DE76 2004 0000 0195 1110 00
SWIFT/BIC: COBADEFFXXX
Amtsgericht Homburg HRE 39787
USt-IdMNr.: DE196919465

Geschiaftsfuhrung:
Fabien Burato, Max Dreckmann
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EN 10204-2.2
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Messergebnisse(grafisch) /| Measurement values (graphical| Page 3/3

Transmission (Wavelength) [% (nm)]:
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Werkspriifzertifikat / centificate of compliance
EN 10204-2.2

DURAG

pp_D-R200-85
Rev.12

1. Priifgegenstand | Device under lest
D-R 290-85/ 20-OP1 EPA

4001941
1304722

Bezeichung / Description
Artikelnummer / Product number
Seriennummer / Serial number

2. Priifverfahren | Test procedure

Die Priifung des Filters wurde gemaf Abschnitt 7.1 der United States Environment Protection Agency (US EPA) rule 40 CFR,

Part 60, Appendix B, Performance Specification 1 durchgefiihrt. Dabei wurde ein Labor-Spektrometer verwendet (siehe Punkt 4).

Das Filter wurde an 6 verschiedenen Positionen im Spektralbereich von 380 bis 780 nm vermessen. Positioniert wurde das Filter in der Mitte, jeweils vertikal und
horizontal und an vier weiteren Positionen (Unlen, Rechls, Oben, Links) mit einem konstanten Abstand zur Mitte.

Aus den gemessenen Transmissionen wurde der Mittelwert im 10 nm Intervallen ermittelt und dann mit der Augenkurve gewichtet (Tabelle 1-1 in Performance
Specification 1 'Source C Human Eye Response').

The inspection of the opacily filler is performed according to section 7.1 of the United States Environment Protection Agency (US EPA) rule 40 CFR,

Part 60, Appendix B, Performance Specification 1 by using a laboratory-based speclrometer (see chapler 4).

The test filter is measured al six positions (from 380nm te 780nm for each position). The first and the second position are located in the center of

the filter, with the second position rotated 90 degrees in the plane of the glass surface with respect to the first position. The other four positions(up,

right, down, left) are located equally spaced around the center of the filler.

After all data have been acquired lhe average transmittance at each 10 nm interval is estimated and then weighted by the corresponding response factor of table 1-
1 of the Performance Specification 1 (Source C Human Eye Response).

3. Priifmittel / Measuring device

Spektrometer Perkin Elmer Lambda 650 / Spectrometer Perkin Elmer Lambda 650
EW.3935.01
02.02.2022

Bezeichnung / Description
PMU-Id.Nr. / PMU-Id.No
Kalibriert am / Date of calibration

4. Prifergebnisse / Test results

Priifung / Test Datum / Date Ergebnis / Result

Vorprifung / Pre test 05.04.2022 ‘ OK

Priifung optischer Filter / Optical filter test 05.04.2022 0K

5. Messwerte | Measured values

Diese Werte befinden sich im Anhang.
These values are in the appendix.

6. Messunsicherheit / Measurement uncertainty

Unsicherheit [%OP] / Uncertainty [%OFP]: 0.3
Erweiterungsfaktor k / Coverage factor k: 2

7. Gesamtergebnis | Overall result
Ergebnis / Result OK

8. Messbedingungen | Measurement parameters

Bandpass / Spectral bandpass 4 nm
Wellenldnge / Scanning range 380 - 780 nm
Schrittweite / Spectral interval 10 nm
Winkel / AO! 20°

Anzahl der Messungen / No of measurements 6

Verwendetes Licht / Light source Depolarized light

9. Umgebungsbedingungen / Ambient conditions

Umgebungstemp. / Ambient temperature [°C] 21
Relative Luftfeuchte / Refative humidity [%] 50

10. Priifinformationen / Test linformation

Empfohlenes Rekalibrierdatum / Recommended next
calibration

Priifer / Tester

Prifdatum / Date of Inspection

05.10.2022

Thomas Schldsser
05.04.2022

Hergestellt unter Einhaltung der
Vorgaben fiir Qualitatssicherung
nach

Manufactured in accordance
with the quality standard

DIN EN ISO 9001

Dieses Dokument wurde digital erstellt und ist ohne Unterschrift gilltig.

This document has been created digitally and is valid without a signalure.

DURAG GmbH Bankverbindungen: Commerzbank AG Geschaftsfuhrung:

Kollaustrafie 105 - 22453 Hamburg, Deutschland
Tel.: +49.40 554218-0- Fax: ~49 40 584754
infoidurag.com - www.durag.com

Hamburg Commercial Sank AG
1BAN: DE93 2105 0000 0149 1610 00
SWIFT/BIC: HSHNDEHHX XX

IBAN: DE?6 2004 0000 0195 1110 00
SWIFT/BIC: COBADEFFXXX
Amtsgericht Homburg HRB 39787
USt-ldNr.: OE196919865

Fabien Burato, Max Dreckmann
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Messergebnisse(grafisch) / Measurement values (graphical, Page 3/3
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Werksprﬁfzertifikat / Certificate of Compliance
EN 10204-2.2

DURAG

pp_D-R280-85
Rev.12

1. Prifgegenstand / Device under test
D-R 290-85 / 45-OP1 EPA

4001943
1304723

Bezeichung / Description
Artikelnummer / Product number
Seriennummer / Serial number

2. Priifverfahren | Test procedure

Die Priifung des Filters wurde gemal Abschnitt 7.1 der United States Environment Protection Agency (US EPA) rule 40 CFR,

Part 60, Appendix B, Performance Specification 1 durchgefiihrt. Dabei wurde ein Labor-Speklrometer venwendet (siehe Punkt 4).

Das Filter wurde an 6 verschiedenen Positionen im Spektralbereich von 380 bis 780 nm vermessen. Posilioniert wurde das Filler in der Mitte, jeweils vertikal und
horizontal und an vier weiteren Positionen {Unten, Rechls, Oben, Links) mit einem konstanten Abstand zur Mitte.

Aus den gemessenen Transmissionen wurde der Mittelwert im 10 nm Intervallen ermittelt und dann mit der Augenkurve gewichtet (Tabelle 1-1 in Performance
Specification 1 'Source C Human Eye Response').

The inspection of the opacily filter is performed according to section 7.1 of the United States Environment Protection Agency (US EPA) rule 40 CFR,

Part 60, Appendix B, Performance Specification 1 by using a laberalory-based spectromeler (see chapter 4).

The lest filler is measured at six positions (from 380nm te 780nm for each position). The first and the second position are focaled in the center of

the filter, with the second position rotated 90 degrees in the plane of the glass surface with respect to the first position. The other four positiens(up,

right, down, left) are located equally spaced around the cenler of the filter.

After all data have been acquired the average transmittance at each 10 nm interval is estimated and then weighted by the corresponding response faclor of table 1-
1 of the Performance Specification 1 (Source C Human Eye Response).

3. Priifmittel / Measuring device

Spektrometer Perkin Elmer Lambda 650 / Spectrometer Perkin Elmer Lambda 650
EW.3935.01
02.02.2022

Bezeichnung / Description
PMU-Id.Nr. / PMU-Id.No
Kalibriert am / Date of calibration

4. Priifergebnisse | Test resulls

Priifung / Test Datum / Date Ergebnis / Resull
Vorpriifung / Pre test 05.04.2022 oK
Priifung optischer Filter / Optical filter test 05.04.2022 OK

5. Messwerte | Measured values

Diese Werte befinden sich im Anhang.
These values are in the appendix.

6. Messunsicherheit | Measurement uncertainty

Unsicherheit [%OP] / Uncertainty [%0P}: 0.3
Erweiterungsfaktor k / Coverage factor k: 2

7. Gesamtergebnis | Overall result
Ergebnis / Result OK

8. Messbedingungen /| Measurement parameters

Bandpass / Spectral bandpass 4 nm
Wellenldnge / Seanning range 380 - 780 nm
Schrittweite / Spectral interval 10 nm

Winkel / AO/ 20°
Anzahl der Messungen / No of measurements 6
Verwendetes Licht / Light source Depolarized light

9. Umgebungsbedingungen / Ambient conditions

Umgebungstemp. / Ambient temperature [°C] 21
Relative Luftfeuchte / Relative humidity [%e] 50

10. Priifinformationen / Test linformation

Empfohlenes Rekalibrierdatum / Recommended next
calibration

Prifer / Tester

Priifdatum / Date of Inspection

05.10.2022

Thomas Schiésser
05.04.2022

Hergestellt unter Einhaltung der
Vorgaben fir Qualitatssicherung
nach

Manufactured in accordance
with the quality standard

DIN EN ISO 9001

Dieses Dokument wurde digital erstellt und ist ohne Unterschrift giiltig.

This document has been crealed digitally and is valid withoul a signature.

DURAG GmbH Bankverbindungen: Commerzbank AG Geschaftsfohrung:

KollaustioBe 105 - 22453 Hamburg, Deutschland
Tel: +49 40 554218-0- Fax; ~49 40 584154
infosidurag.com - wwvedurag.com

Hamburg Commercial Bank AG
IBAN: BE93 2105 Q000 0149 1610 00
SWIFT/BIC: HSHNDEHHXXX

IBAN: DE?6 2004 0000 0195 1110 00
SWIFT/BIC: COBADEFFXXX
Amtsgericht Hamburg HRE 39787
USt-IdNL: DE196919865

Fabien Burato, Max Dreckmann
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Metrological Center

SCI ECO Services Company Limited
S CG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.
CEMENT-BUILDING MATERIALS
Saraburi Tel : +66 3627 3096 Fax : +66 3627 3100 NSC-TISI-TIS 17025

Bangkok Tel : +66 2586 5792-4  Fax : +66 2586 5109 eSS

Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

O

Certificate No. T200931101 " Substitute for Calibration Certificate Number T200931 " Page 1 of 3

Certificate of Calibration

Equipment :  Digital Thermometer With Sensor / TC

Manufacturer Fluke

Model : 51N NS

Serial No. : 10860206 | Q‘F&'{
Customer Code :  SP-648 79 APR 2020
ID No. :  T5860A3

Customer :  SCI Eco Services Co.,Ltd. (Environmental Laboratory)

33/2 Moo 3, Tambol Banpa,
Amphor Kaeng khoi, Saraburi 18110
Date of Receipt : 16 April 2020
Calibrated By :  Saikhuan Thana ( Technician )

Approved By . W/ﬁ/l Preecha Phisassutthikul (Temperature Calibration Manager)

Date of Issue  : 010CT 2020

The uncertainties are for a confidence probability of approximately 95%.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

EM-L14 116/01-04-58

23 APR 2020



@]S cCG Metrological Center
N/ SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. ¢ gt ot

Certificate No. T200931101 Page 2 of 3

Calibration Report

Equipment : Digital Thermometer With Sensor / TC
Date of Calibration : 21-22 April 2020
Environment : Temperature 23+3)°C

Relative Humidity (50 + 15)%

Condition of this results of test. :

1. This instrument was calibrated by comparison with standard resistance thermometer into liquid bath temperature
controller and test according to No. WI-T26 ( based on ASTM E220-13 ).
All data show below were final values and the initial data may be obtained upon request.

The temperature scale used was based on ITS - 90. The measurement was made with AC Precision
Thermometer Bridge at the continuous current of 1.0 mA.

2. Reference Standard Instrument :

Instrument Model Serial No  Certificate No. Due Date
1 Precision Thermometer Bridge Micro K T175 E190001 14 May 2020
2 PRT ‘ 100 OHM T124 T191915 18 June 2020
3 PRT 100 OHM T126 T192045 2 September 2020
4 PRT 20 OHM T140 T200842 02 April 2021

3.This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244 )
4., Condition of calibrated item : good
UUC (RTD or Thermocouple)Description :

Probe
Length : 1650 mm. Ref. Temperature : - “ig
Diameter : 5 mm. () with ( X ) without cold junction
5. Result of test :
( X)) without adjustment () after adjustment

Approved By._ W

FM-L15 117/15-05-63 . l

26 APR2:m



@‘S CG Metrological Center
N4 SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. bl Al

Certificate No. T200931101 Page 3 of 3

Calibration Report

Measurement Results :

IMMERSION DEPTH ~ STANDARD TEMPERATURE THERMOMETER READING ERROR EXPANDED
(mm) ‘o) o) (‘C)  UNCERTAINTY (+°C)
100 0.00 0.0 0.0 0.30
100 50.00 49.6 -0.4 0.33
100 100.02 99.3 0.7 0.45
100 150.00 1488 B 0.59
100 200.02 198.6 -14 0.75

The calibration result apply only the above calibrated item.
The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor /=2 , providing

a level of confidence of approximately 95 % .

Approved By. W

FM-L15 117/15-05-63 Ol
i 23 APR 2020



SP- 694
Metrological Center

SCI ECO Services Company Limited

©ISCG
k){ 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100
Bangkok Tel : +668 9205 6851 , +669 8247 2360

Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No.  P210356 Page 1 of 2
Certificate of Calibration

Equipment Digital Barometer

Manufacturer Testo

Model Testo 511 9)

Serial No. 39115924/806 ﬂﬁj@!’ Fﬁ’}

Customer Code

ID No.

Customer

Date of Receipt
Calibrated By

Approved By

Date of Issue

SP-694 OLEM

14 9 MAY 2N

P0997AS

SCI Eco Services Co.,Ltd. (Environmental Laboratory)

33/2 Moo 3, Tambol Banpa,

Amphor Kaeng khoi, Saraburi 18110
19 August 2021
Winit Chittabute ( Technician )

"/’76'/ / Yanisa Kaewmanee (Calibration Manager)

29 SEP 2071

The uncertainties are for a confidence probability of approximately 95%.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L14 117/01-02-64



©ISCG

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Metrological Center

SCI ECO Services Company Limited

SP-6at

NSC-TISI-TIS 17025
CALIBRATION 0244

i ===

Certificate No. P210356 Page 2 of 2
Calibration Report
Equipment Digital Barometer
Date of Calibration 27 September 2021
Environment Temperature Q3+2) ¢
Relative Humidity (55 +15) %
Condition of this results of test. :
1. This barometer was calibrated in vertical position , by direct comparison with the Resonant Sensor Barometer
according to inhouse method WI-P15 base on DKD R 6-1, edition 01/2003 Calibration Procedure C. Method .
2. Reference Standard Instrument :
Instrument Model Serial No. Certificate No Due Date
1) Resonant Sensor Barometer DPI 141 14100960 P210329 08 June 2022
3. This certification is traceable to :
-National Institute of Metrology Thailand (NIMT), through Metrological Center, SCI Eco Services Company Limited
(NSC-TISI-TIS 17025 CALIBRATION 0244) .
4. Description of Calibration Item : Digital Barometer
Range 800 to 1100 mmHg Resolution 0.1 mmHg
Condition of Calibration Item : Good :
Pressure Medium : Air
Reference level of calibration Item : At Center of Scale
5. Resultoftest: At Ambient Condition . UuC = 7533 mmHg , STD = 75214 mmHg
Set Calibration Point UUC. Reading Average Standard Reading Uncertainty
mmHg mmHg Increase Decrease + mmkHg
740 741.1 739.95 739.93 0.30
750 751.0 749.88 749.87 0.30
760 761.1 759.91 759.90 0.30
770 771.1 769.88 769.88 0.30
780 781.1 779.90 779.88 0.30
Conversion Factor 1 mmHg = 133.322 Pa ,UUC = Unit Under Calibration

The calibration results apply only the above calibrated item. The results of test were found accurate as shown on date

and place of test only. 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 % .

T

Approved By

FM-L15 117/15-05-63

o

10 NOV 2021
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Relative Accuracy Test Audit & Dust Correlation Report

The Siam Cement (Tha luang) Co.,Ltd )
(White Cement Plant)

Sampling Date: 28 June and 1 — 2,10 July 2023

Location: Kiln 1

EipViiienimental
Monitoring Report

by SCleco
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Telephone: +66(0) 3627 3099, +66.0) 82127 7306, E-mail: anuwatkr@scg.com, Website: www scieco.co.th

Leader in waste management and environmental laboratory
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aNsOA 3 RM Aldlas Relative Accuracy Criteria
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asA 8 asUwanisFudtuIU3sUIRgUAINMYanGuoLUEDvHITDINT 1

@SR 9 JoriKUANISNAFDUAIWAUWUS Dust correlation

a1SVA 10 WaNISASIO3AUSUIURUADDVEIE3E3 105D
ISEVAAUUANADIUITNTUYDVHUAZDDV

a1SOA 11 1I@3avNISIVSBUIRBUANAIURUIEVAUUS LUK UAzDDVPINGES0EY

a1STOA 12 WansANUDTU Dust correlation 1IUS8UIRBUAIUEUWUSSUIUUCIVY

as Jnw

Cr
(=
P}

MWA 1 NSIWIEAQVAIUTUWUSIIUU Linear correlation
SEHIIVAINISADUGUDYIIN CEMS NUAUITUTIURUAzDDY
2INN1sSAS293adde RM AEN1D: 7% O, ¥ovUaovHIIDIN 1

=
Ce
-

N N oo o0 1 il wNn =

o4}

10

10
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SIYVIWNANISCSIDADUNISITIVIUYDVSUUAACIINCASIDIA
AunwaINIAdgwdaIbdavIvUdaluua

1. unun

usSunJudiuudlne (M1Kadv) 3ama Jsvviuyudivudynd 1W1dY) UdUKUIETE uSEn 194 B fo S1A
lwo$3alisa Sna 1IuFdITuN1SasI0a0UNISHIVILYEYS:UUAQNUASIDIaATUNIWDINTFRE IV dDItDVILY
SaTuga (CEMs) AddovkiJaini 1us¥nyudivuding (nikasv) S1a (svviuyudivudyid 18710V)
SNows:wNsUIN Svr3aas:us Tasriin1sasI03as:K3W3URA 28 TOUNEU 1As5URA 1- 2, 10 NSNNIAY W.A.2566
BoIuMDUNISASIVEDUNISHIVIUBIVSVILUINIOCUIDNENS Code of Federal Regulations (CFR) 40 Part 60 (2010)
Method 2 3A 6C 7E llaz 10 Tu Appendix A llatioNans Performance Specifications 2 3 4 11a: 6 Tu Appendix B

2. 3aqUs:zavaA

2.1 W2 NAddUADINILNUENTUWNS (RATA: Relative Accuracy Test Audit) YoVs:uUdaOIUASIDIQ
AtuMwoINA TagiU3suIRBUANAUIIUGURBIUTGDINS:UU CEMS RUANATGDIN Reference method THRITUTUGL
dorrualuionans 40 CFR Part 60 Appendix B ol

- Performance Specification 2 for SO, and NOx
- Performance Specification 3 for CO, and O,

- Performance Specification 4 for CO

- Performance Specification 6 for Flow rate

2.2 IWDNAdDUHKIAIAINANWUSNIVADGASEHITVAINISADUAUDVYDVSEUU CEMS NazuSuatuAdy
1WUIUNUNTG>INN1SAS2935ad2858N1S5195Y (PM CEMS Correlation H$D Dust correlation) cnudonisualu
1D Nd1s 40 CFR Part 60 Appendix B: Performance Specification 11: Specification and Test Procedure for

Particulate Matter Continuous Emission Monitoring System at Stationary Sources

3. youlwanisnacdou

asIvVA 1: YDUIANISNAdDUSEUU CEMS

dnnHuv nisnadou Sufifimsnaaou wasaiiaos
Dust Correlation 28 Unungu ,1 - 2 NSNNAY 2566 v'\jua:aa\)
Stack Kiln 1 RATA 10 NSNNIAU 2566 SO,,NOx,0,,CO
RATA 1- 2 NSNN1AU 2566 Flow rate
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ans1vA 2: WINVIWARINISNAdDU 3IASIEH 1a:ASIDADUATUNW

winvIuNaaou/INUDEY

1 UNgasANG NNSUSSOV chiiKuY IFNHINAUSESFoVURUANISIIASIE  2-0br-D-00n¢&
2 ues3BBe oAU chiikuv IFKINAUSESEoVURUGENISIIASIE  2-obr-D-oonw
3 UNgaNwWoLY gdSStUNov chiiKuY IFNKNAIRUIDENY

4 ungAPSUUNNLU IA0UQAS chiiKuY IFNKNAIRUIDEND

5 unguoa Indasnyg chiiKuY RNHNAIRUDENY

6 unglwa 1giAn chiiKuY RNHNAIRUDENY

7 UNgdUBY IKNNGU chiiKuY IFNKNAIRUIDEND

8 UNENAISSU Junov chikuv RNHNAIRUDENY
dansigviuNanIsnaaau

1 ungrRade dunsua chikuv IFKINAUSESIRoVUAUGANISIIASIEE  D-0br-9-00&
ADUAUVIUSIASIEKIIATS1gVIUNA

1 ulgndgwa vaumas chiiKuY KWADUAUQIAKDVUQUANISIIASIEH  2-0DK-A-000¢
2 ungoudcul 1AV chiiKuY IFHINAUSESFoVURUEANISIIASIE  2-0br-D-00mD

4. Usny

4.7 Standard reference method (SRM H59 RM) AoN1S01S2030428383108v anudonikualu 40 CFR
Part 60 Appendix A: Test Methods

4.2 Relative Accuracy FoANSUYSTIUDVAIIIANCNYSHIVANIRAEANUITUTUYDVANsHEDSASINTS
StUNBYDYANEPIN RM AUAUIIUTUDNN CEMS UdNA8$D8as 2.5 (A toss) YDVAAUUSIANSAILIBDIU
TunisnaaouniaziisdrgAa8YEY RM K3DAWNASIIUNSSIUNEANT

4.3 Paired Sample FoN1SINUADDEVYNUADDVAI8355108VIVUITUAKSDNISINUEDYLADEVUBIVIDAN
IGeonu

4.4 Correlation /oA UFUWUSWUTUIBVAIAMEASIIHSUNSAE0ANUFUWUSSOUSHIWNAR TG
2N PM CEMS AUAUIIUGURUA00vATEINNISASI03ad8388108v (RM) AKUDEAUITUIUIGEIMAU
4.5 Correlation Coefficient (r) #0113 5013VUSUNTUYDVAIWEUWUSSHIWANAIUITUGUR ULDY PM
CEMS NU388105v RM

4.6 Confidence Interval Half Range (Cl) h"acT:)nLJsm\)aﬁﬁﬁhmaﬁom'§ohdoua\m:nun:ﬁ\)ua\mmu
IBoliuosa: 95 soUAUITUIURALYDY PM AMaA:IUT3 (y) AFUDUDINAINISADUAUDVUDY PM CEMS
(x) BolzovuovnIsiBoluRlAuAgalagRzIvAUIBoUITUAIAU

4.7 Tolerance Interval Half Range AoA3vuovAIIUN3VYDY Tolerance Interval Tag AN Upper la:
Lower Limits 3omgTuzovsinadonaino:us:naudoasasasArikualvovUs:sinsyavdoyaluouina

W3SouADgS=AUADLIBOIU (Level of Confidence)
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5. gonsuafunisasd>ddounisiiviu
5.1 JonHuad HSUNIShaaoUANUILUENSUWNS (Relative Accuracy Test Audit)

1) RA Test Condition: 32V12a100VN1SIAUMIDEIVAI8353105Y (RM) StUUKUDINNAGDVTINIS

AIVIULINNOT 50% YovNMIsHvIuUsna
2) misimiucinagv: 1udoan3n 21 unRfuiciazsacoev

3) Dwdauciag: INUADEVA8 RM TUdoend 12 saddoegviazaiuisnidonBsadiogno
WomsFhustunvanalddvic 9 sachagvdull TagwonstunonnAUIKUNEUZaYIoYa

4) RM: ATSI1asINCUNNISNAd@oUNIVERa: 5195VANUAISIVA 3

a1s1vi 3: RM Afdnas Relative Accuracy Criteria

wasaiiaos Relative Accuracy Criteria Reference Method PS
SO; Method 6C PS2
<20% RM or <10% Std
NOx Method 7E
(o 5% +1% volume Method 3A PS3
co <10% RM or <5% Std Method 10 PS4
Flow rate <20% RM Method 2 PS6

HUNEIKQ : RM T3IUSsUIRsUTUNStARIDAgansuaWLuU=riNSNaaoUTAIINNGT 50% YOVAINASEIU
A

std T81USsuIRsuiuns

ay]
URANRAgENSUaWUBY U NISNadoulAItoeN31 50% YoVAIUIASIIU

5) n1sAdu;

- UsUTKIOuRnsRan1ikY (Moisture correction)

Concentrationyet

aunmish 1

Concentrationg,, = =Fs)
- USuTiidufinsRano: 7% O,
ppm @ 7% 0, = ppm @ actual - 2097 aunisA 2
209 - % 03 dry
- Fhlae‘iawach\) (Arithmetic mean)
- 1 . .
d= ;Z?zldl aunisn 3

Tagf: Y, di Aowasouyovdoyalciazsa
n ADYIUDUBACTIDENY
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- ANADITEVILULNASTU (SD)
271/2

SD == n aunish 4

- MdUUs:zEnSA>WIBoliu (CO)
SD

CC = togrs " 7 aunisin s
- ANAILHUENEUWNS (RA)
RA =9Il 100 aunsh 6
' RM 1
Jagf : RM AoANInas RM HSoAIWNASTIU
- dHsSu 02
RA =|d|

5.2 JomHuadIHSUNISNAadUAUFUIWUSYDVSEUU Dust Correlation
1) Dust correlation condition: NUCTDDENVNUADOVA 3 SEAUADIUITUGU

2) N1sIuUcP281v: INUA2081VNUADDVAD8353105Y (RM) TaeTd US.EPA Method 5 K30
US.EPA Method 17 la:0nnsUufininasudu-auganisifucnogv

3) DWDUCIDEIV: INUCTIDENVIUU Single sample AVHLA 15 (D8N

4) Recommended Standard Deviation (RSD): 1Cia=C10g1vARNSIAUIUU Paired sample Govi
NISAUDTUAT RSD lazwanisAtudtudoviduniuinturilidoensn 10 A8 gni3unisiiu
¢DOENVIIUU Single Sample TUdovAUDTUAN RSD

5) A WIdudusluazoav: i 3 s:auAIUITNIUYDYHUAzDDYNASID3ATd doviogvlipasoe
a: 20 YovyadogwNvHKuaoEulciazssauAWITUGU

6) RM ATdnazinauin1wadd: n1sas20aounIUAUWUS Dust correlation 9:1310U Method 5
H3O Method 17 cnudormkualu 40 CFR 60 Appendix A : Test Methods 10u RM thuidsauiigu
NUANCIDUEUDVYDY CEMS IIasINCUrINISNAaaUN0atGo1vavenu Performance Specification 11

Specification and Test Procedure for Particulate Matter Continuous Emission Monitoring

System at Stationary Sources BoUINCUANNSNAGOUMIANSIVA 4
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asVA 4: INUANISNAddUNIVADAYDY Dust correlation

INnuiinIsnad@ou
sUnuvuANdUWUS . . Confident Interval Tolerance
Correlation coefficient (r)
Half Range (Cl) Interval (TI)
Linear correlation - IKavmidandnisUaoguawy
Logarithmic correlation Jo8ein31 50% YoLAINASIU r > 0.75 \ .
" - <10% YoV < 25% YovAN
Polynomial correlation
P . _ ulasvu ulasygu
Exponential correlation - IKavNIdanunisUanauawy
Power NN 50% YOVAIUIASTIU r > 0.85

6.1ASFUNINYITOV

6.1 ATUNASTIUNISSEUIgAISUaWYIINUEDY YovUaovriioind 1 uSInyudiuuding (MiKadsv) Sa
(svvIUYuBIuucYId 1Y) SANDWSEWNSUIN SvrJaas:us Tudduyovwisidino$AIAgITovAUNNS
QS20ADUNMISHNVIUYDYSEUU CEMS AvIIFaviUaNsIvi 5

a1sIvA 5: ANASTURINGDTDL

wasidiaos AUIAsIU HUDY
SO, 450" ppm at 7% O,
NO, 450" ppm at 7% O,
co 690% ppm at 7% O,
Particulate Matter 108’ mg/Nm? at 7% O,

HUNBIKC: 1/ 3193vonnunasmstovrunily lasaawansznuavinadou MsidasunlavsigaziBaalasvmsyeneridonswaa
TsvVIWYUBIVUAYD
2/ 310509NUSNNANSENSVNSWENNSSSSUBNGIIA=avInadou BovriHuaunasgIuAdUABMSUdosRvoNIAIFeoNTsLYIU
Jududntdvovidaiiudowavrsoiusanauluniswan (w.a 2549)
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7. 9UnsninaziaSoviionislunisasddaaundiugndov

as1vi 6: gUnsainfslunisasdoaaundgndovYavSUU CEMS

was1idiaos gainsoviio/gunsni nsféviu shwazdgainsoviio
- Q152930 SO, Thermo 43i-HL
Gas analyzer - s2>92a NO, Thermo 42i HL
- Qs293Q 0, Thermo 48i
i - Calibrate SO, Cylinder No. GNOOO5165
EPA Protocol standard - Calibrate NO, Cylinder No. GNOOO05165
calibration gas - Calibrate CO Cylinder No. GNOOO5165
- Calibrate O, Cylinder No. EBO130755

qFSepble/AJEELLIV
Stack sampler APEX Instruments
las Flow rate

P
c

8. HANNSASDVYddU

8.1 NaN1SASIVADUANNILNUENIUWNSYDY CEMS

WAN1SASIPADUAUINUENTUWNSUDY CEMS E1HSUNSI93aMN SO, NO, O, CO CO; lla: Flow
rate fTuda@ovrijoinn 1 yovusENYuBinuding (MKasw) Sana (svviuyudiuudynd 11ov) SIUNDWS:WNS
uIN Svr3aas:ys awisnasuldsntulanudoriruadinsunisnadounUIUENFUWNS aviidaviu

osvn 7

Msvn 7: JonHuanIsnaddUAUILUETUWNS

dorihKua Intun Wanisnaadu wWiu/Tinu
RA Test Condition >50% YovNIsivudnd >50% A
NMsINUA2EY >21 Unfi/sacdogv >21 Ui Il
JuduzadI2EIv >12 3aDED > 12 3QMDENY aw

Joyanldonn RM fiu CEMS NV 12 gacdoev ugovinandadnuozgnunlUAudtunazisauifeu
INcuUNanad lagsigazdaavovdoyalulcdazsaddagiviaavBiuniAaNudn n lazaiuisnasuwanis

AuoculRsuiRsuRuINcUANYaRATLIFALTUANSIVA 8
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asvi 8: asywanisAudulSguiiguANvandvavUaovHiain 1

wasaiiiaos Sun HUDY RM CEMS Diff. cc RA RA Criteria mu /
Tusinu

SO 10 Jul 23 ppm 5.98 -1.54 7.52 0.43 1.77 <10 A
NO.” 10 Jul 23 ppm 376.42 402.39 -25.97 6.36 8.73 <20 2l
co¥ 10 Jul 23 ppm 60.00 41,52 18.48 6.50 3.62 <5 2l
0,” 10 Jul 23 % 15.35 15.35 0.00 - 0.00 <1 A
Flow rate” 1-2July 23 Nm3/Hr 323,646.08 323,646.08 27,119.66 12.003.53 12.09 <20 V2]

HUTBIHQ: 1/ IUS8UIRBUNUAT RM
2/ IJSguIReunuA Standard

8.2 Wan1snad@oUADUAUWUS Dust correlation

WAaN1SASI0ddUADIUAUWUS Dust correlation d1KSUASIO3aATIWUAzD0VOINUADVUD YV
Jaovrioimi 1 usunyudivuding (niKaosw) 3ama (svviuydudivucyid 1910V) 81NoWsswnsuIn
Svrdaas:us awnsnasdididuiUaiudorruadirsunisnaaaunINaUWUS doiidgaviuansivn 9

MsSVA 9: JoNHUANISNAADUADNEUWUS Dust correlation

JdonKua Incun Wanisnaaou wa

97UdU sample 15 sample 15 sample AU
281008 20% YOVIIUDU Paired Level 1: 0-50% of maximum PM 33.33% AU
sample (HS22810U28 3 A28 IV) Level 2: 25-75% of maximum PM 33.33% aw
Tundaz Level Level 3: 50-100% of maximum PM 33.33% Vel

HUNBIHQ : stuunuauyovUadoviduliuu Bag filter mikluauisnusuaads:ansmwiwoasvaouianchnvuovdsuicunuld

9INN1sasav3alas3IASKAUITUSUYYHUADoVTaTE RM SzH3W3URA 28 DOuNeu Nlas 1- 2
NSNNIAU 2566 @UISIFAYWNATVAISIVA 10 IAZNNAKWUDN A

Leader in waste management and environmental laboratory
Telephone: +66(0)3627 3099, +66(0) 82127 7306, E-mail: anuwatkr@scg.com, Website: www.scieco.co.th



©ISCG

Industrial Service and Lab, SCI Eco Services Co,, Ltd

33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110

RATA Report & Conclusion

Page 8 of 11

151 10: NaN1SASI3aUSUIUAUATDDVAI83EIVSY ISEVAIAUMLAIAUITUTUYDVYHUAtDDV

I r AWIGUGURU %IRgU

n un Dan (mg/mP)* Fh?.!DE!O Dust Level
1 01 Jul 2023 11:35-12:23 8.99 33.22

2 01 Jul 2023 12:30-13:18 9.01 33.29

3 01Jul 2023 15:20-16:08 9.12 33.73 Level 1
4 02 Jul 2023 14:05-14:53 11.23 4152

5 28 Jun 2023 12:45-13:27 11.88 43.91

6 28 Jun 2023 13:40-14:22 12.11 44.77

7 01Jul 2023 14:20-15:08 12.11 44.77

8 01Jul 2023 10:40-11:28 12.38 45.77 Level 2
9 01 Jul 2023 13:25-14:13 12.38 45.77

10 02 Jul 2023 15:00-15:48 14.15 52.32

n 02 Jul 2023 12:10-12:58 14.71 54.37

12 02 Jul 2023 13:10-13:58 16.81 62.15

13 28 Jun 2023 11:50-11:42 18.83 67.75 Level 3
14 28 Jun 2023 11:00-11:42 24.02 88.77

15 02 Jul 2023 11:15-12:03 27.06 100.00

*ANADWITUTUNUADDYOINNSASIDIARENIDE 7% O, dry basis

iouhAIAWIIUTUNUaDDYAASIVSATATUIUSEUIREUNUATNISODUEUDVYDVS:UU CEMS H3D

AR WA UNEYfuBdVIDaNdgdnuR:IddoyadvIaaviuaisIvn 11 Joygadvnandv:gnunluidunisAiuocu

Dust Correlation IWOHYANIVaTGIAasIAonauNiIsAIKUIzay

12 Ia=NIARUDN O

WaNISAIUDUIUSYUIR—IUADIUFUWUSIUUCIIVESIURVINUARRTIHUAQTU PSTT doiaav iuansivi
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