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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 Error(%)> Criteria(% Result
eading rror(%) eria(%) es
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.
Equation 1 : reference concentration = — G Xl Where : Coos = Gas cylinder concentration,
L path tength Ly = Cell length,

L

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

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

path = Path length
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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 3 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

CEMS technical data & Reference material
Nitric oxide

E-1493

8 August 2029

In-situ

X Direct
% Dilution

v Gas cell (In-Situ) !
X 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 AR600S

EB0140791

6,042.0

1,500.0 ppm

759.6 ppm

50.6 % of range

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(% Result
eading rror(%) eria(%) es
1 19-May-22 10:28-10:31 759.6 735.6 -24.0 1.6 2.5 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 = — Cons Xl 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

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 4 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

CEMS technical data & Reference material
Nitrogen dioxide

E-1493

3 June 2024

In-situ

X Direct
X 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 AR600S

CC59451

983.0

75.0 ppm

45.7 ppm

60.9 % of range

Zero level
. Calibration result
Day Date Time Reference Reading? Diff E %) Criteria(% Result

eading rror(%) eria(%) esu
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 45.4 -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 44.2 -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 = — G Xl Where : Coos = Gas cylinder concentration,
path length 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

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 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
X 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 Error(%)> Criteria(% Result
eading rror(%) eria(%) es
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 = — Cons Xl Where : Coes = Gas cylinder concentration,
L path tength 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

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 6 of 11

Customer
Address
Report No.

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

Calibration Drift Test Report

28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120

AA21/0582

CEMS technical data & Reference material

Location Stack Kiln 1
Duration 18-25 May 2022
Attn Pornsak P.

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
X 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(% Result
eading rror(%) eria(%) esu
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 = — Cons Xl Where : Coes = Gas cylinder concentration,

L path length

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(%) = [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

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

33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110 Page 7 of 11

Customer
Address
Report No.

Measurement
Analyzer serial number
USEPA Filter due date
Sampling technique

Calibration method

Calibration Drift Test Report

The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 1
28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120 Duration 18-25 May 2022
AA21/0582 Attn Pornsak P.

Op

CEMS technical data & Reference material

acity

1210789

5 April 2023

In-situ

v" Direct
% Dilution

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

Analyzer brand/model DURAG D-R290
Certified reference number - 1304721
Certified value 0.0 5.6
Measurement range 100.0 %
Reference value (%) 0.0 5.6

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(% Result

eading rror(%) eria(%) esu
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.
Equation 1 : reference concentration = € gas XL coy Where : Coes = Gas cylinder concentration,
L path tength 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(%) = [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

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 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 X 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(% Result
eading rror(%) eria(%) esu
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 45.5 -0.5 0.5 3.0 Pass
2 20-May-22 09:56-09:58 46.0 45.5 -0.5 0.5 3.0 Pass
3 21-May-22 09:38-09:40 46.0 45.5 -0.5 0.5 3.0 Pass
4 22-May-22 09:06-09:08 46.0 45.5 -0.5 0.5 3.0 Pass
5 23-May-22 10:58-11:00 46.0 45.5 -0.5 0.5 3.0 Pass
6 24-May-22 10:18-10:20 46.0 45.5 -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 = — G Xl Where : Coos = Gas cylinder concentration,
L path tength Ly =Cell length,
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 Sasung

noen

2. Mr.Chanchai Wongyai

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

Customer
Address
Report No.

Measurement
Analyzer serial number
Ref analyzer serial no

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

CEMS technical data & Reference material

Temperature Analyzer brand/model
- Reference analyzer
1897020 Sampling technique
X Direct Measurement range
X Dilution

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

In-Stack condition

Stack Kiln 1

18-25 May 2022

Pornsak P.

OPSIS PT110

Fluke 714

In-situ

200.0 Celsius degree

Calibration result

Day Date Time 2 — - 3 —
eference Reading Diff Error(%) Criteria(%) Result
1 19-May-22 10:00-10:32 34.4 35.1 0.7 0.4 3.0 Pass
2 20-May-22 10:00-10:40 38.4 36.1 -2.3 1.2 3.0 Pass
3 21-May-22 10:00-10:27 83.2 79.9 -3.3 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 1.3 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 tength 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

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

@ISCG

CEMS Analysis/Test Report

Issued date 08-06-22
Page 10 of 11

Calibration Drift Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd (White Cement Plant) Location
Address 28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120 Duration
Report No. AA21/0582 Attn
CEMS technical data & Reference material
Measurement Pressure Analyzer brand/model

Analyzer serial number Reference analyzer

39112698/601

Ref analyzer serial no Sampling technique
X Direct Measurement range
Calibration method X Dilution

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

In-Stack condition

Stack Kiln 1

18-25 May 2022

Pornsak P.

OPSIS BM101

Testo 511

In-situ

1,100.0 millibars

Calibration result

Day Date Time 2 — - 3 —
eference Reading Diff Error(%) Criteria(%) Result
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.
. . Cgos X L cen C,.s = Gas cylinder concentration,
Equation 1 : reference concentration = ——2=—< Where : g
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

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 11 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 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(% Result
eading rror(%) eria(%) esu
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 tength Ly =Cell length,

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

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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(White Cement Plant)
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} { 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



Environmental Laboratory
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\ ) 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110

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

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.

CEMS technical data & Reference material

Gas measurement 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(% Result
eading rror(%) eria(%) es
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.
Equation 1 : reference concentration = — Caas Xl Where : Cous = Gas cylinder concentration,
L path length Loy = 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

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
\ ) 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.

CEMS technical data & Reference material

Gas measurement 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 2.5 Pass
2 21-May-22 10:24-10:27 0.0 0.6 0.6 0.1 2.5 Pass
3 22-May-22 09:48-09:57 0.0 -0.3 -0.3 0.1 2.5 Pass
4 23-May-22 10:20-10:22 0.0 -0.7 -0.7 0.1 2.5 Pass
5 24-May-22 09:49-09:52 0.0 0.3 0.3 0.1 2.5 Pass
6 25-May-22 10:09-11:12 0.0 0.5 0.5 0.1 2.5 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(% Result
eading rror(%) eria(%) esu
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

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

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(% Result
eading rror(%) eria(%) es
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 = — Caas Xl Where : Cous = Gas cylinder concentration,
L path length L.y =Celllength,

L petn = 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

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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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 25 Pass
2 21-May-22 10:04-10:09 0.0 0.5 0.5 0.2 25 Pass
3 22-May-22 09:24-09:33 0.0 -0.3 -0.3 0.1 25 Pass
4 23-May-22 09:59-10:02 0.0 0.0 0.0 0.0 25 Pass
5 24-May-22 09:22-09:34 0.0 0.0 0.0 0.0 25 Pass
6 25-May-22 10:53-10:57 0.0 0.0 0.0 0.0 25 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(% Result
eading rror(%) eria(%) es
1 20-May-22 10:09-10:15 157.2 158.7 1.5 0.5 25 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 -34 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 = — G Xlear Where : Coos = Cas cylinder concentration,
L path tength 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

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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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(% Result
eading rror(%) eria(%) esu
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.
Equation 1 : reference concentration = — G Xlear 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(%) = [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

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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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

x Gas cell (In—Situ)l)
% Reference comparision

Mid level
Calibration result
Day Date Time Reference Reading ? Diff E %) Criteria(% Result
eading rror(%) eria(%) es

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 = — Caas Xl Where : Cous = Gas cylinder concentration,
L path length Loy = Cell length,

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

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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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.
. . Cyas X L oy C,.s = Gas cylinder concentration,
Equation 1 : reference concentration = ——34=— Where : g
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 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

eader 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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33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110 Page 9 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 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

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 10:00-11:00 998.7 995.5 -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.
. . Coas XL cep C,.s = Gas cylinder concentration,
Equation 1 : reference concentration = ——32=— Where : g
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

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 10 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 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

Day Date

Time

Calibration result

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 = Cgas X Lcen Where : Coes = Gas cylinder concentration,
L path length Loy = Cell length,

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

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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asunuasIv

SR 1 YDUIIANISNAEDUSIUU CEMS

MSIVA 2 WINVIUAMNASNAEDU 31IASIEH lazASIvEDUATUNIW

MNSIVA 3 RM AfdlIas Relative Accuracy Criteria

MSIVA 4 INCUAINTISNAEOUNLETAUDY Dust correlation

MSOA 5 AWNAsSTIUAIREdTOL

s 6 gUNSUATETUNNSASI0ERUAILQNADVYDVSIUU CEMS

MSIVA 7 JorHuaNISNadoUANUILUENEUWNS

MsA 8 asUnanisAuduil3guiRsuAn1vancuovUaovriioin 1

MSIVA 9 JorKUANISNAEDUANUAUWUS Dust correlation

@SR 10 WaN1SAS203aUSUNURUA:00VADE38D 0D
ISEVANTUANUATADIUITUTUYDYNUAzDDY

s 1 EaLNSIUZBUIRBUAIAIUAUIEDAUUSUNUNUA:DDYOINFES 105

Q1SN 12 WanN1SANUDNU Dust correlation IUSgUIRguADIWAUWUSSUIUUCDE)

f
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MwA 1 NSWIAavAIUFUWUSIUU Exponential correlation
SEHIIVAINISADUAUDYOIN CEMS MUADIUITUIURNUADDY
INNISASID3AAIE RM AaN1: 7% O, YovUaDVHUDINA 1
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Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (SO/EC 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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S1EIVIUNANISCSIDADUNISHIVIUYDVSEUUAACNNCSIDIA
AtuNwaINIADEWCDItDVYIVUSOTULG

1. unun

usSUnJuBiwuding (MiKaow) 31na Jsvviududinudyid 1P12v) UoUKUNETK USUN 19a B o 31A
Isos3aisa Sa 1ITURANITUNISASIDEDUNISHIVILYDYS:UUAAAINASIDIAATUNIWDINIADEVCDITDVIUU
Salua (CEMS) AUdovKbain 1UsTnJudiuuding (Marasv) S1ma (svorududiuudyd 1w1oV)
Snows:wnsuIn SvK3aas:us Taariin1sasI93as:H310IUA 30 WOADSNIgU 2564 1asSuf 25,28,30 UNS1AU
W.F1.2565 305umaumsmsaoaaumsrﬁ’wmuéwé\)nuam\)mU|anaws Code of Federal Regulations (CFR) 40 Part
60 (2010) Method 2 3A 6C 7E lax 10 Tu Appendix A llazioNdans Performance Specifications 23 4 11a: 6 fu
Appendix B

2. 3aqUs:avaA

2.1 IW2NAd2dUADIUIILUENTUWNS (RATA: Relative Accuracy Test Audit) YoVs:uUGAAIUASIDIQ
AtuNwaN A TagiuSeuIRBUAIAWIIVGURABILTEOINS UL CEMS AUATATGON Reference method THIDUTUGU
dormrualuionans 40 CFR Part 60 Appendix B A0

- 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 IWDNAADUHIAIALUAUWUSNIVATASEHINVAINISADUAUDVYDVSEUU CEMS natUsunuAdy
1WUIUAUATGOINNISASI930A42838N159195Y (PM CEMS Correlation K39 Dust correlation) cnudorisuaiu
DN &ans 40 CFR Part 60 Appendix B: Performance Specification 11: Specification and Test Procedure for

Particulate Matter Continuous Emission Monitoring System at Stationary Sources

3. yoaulwanisnadaou

CT'IS'\\Jﬁl 1: youlwanisnadous:uu CEMS

lag [ THY nIsnadou Sufiiinisnaaou wasaibiaos
Dust Correlation 25,28,30 UNS1AU 2565 v'\jua:aa\)
Stack Kiln 1 RATA 30 wQFoNgU 2564 SO,, NOx, O,, CO
RATA 25,28,30 UNS1AU 2565 Flow rate

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/EC 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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510 2: winvuAiINIsnadau S1As1EK NatasdddauAtUNW

WwUNYIUNQADU/INUAIDEY

1 unesdsse NovAu chisuv IIHUINAUS=SIHEVURUANISIIASIEH  D-0br-D-bGo
2 uneuuas Tsaidov chisuv IFHUNAUSESIROVUQUENISIIASIE  D-0br-0-¢GEo
3 ungolsa Novusl KUY IRKEAIRUD LW

4 unglsuas JvANaEvdUNS chisuv IRKEAIRUD LW

5 unedsg gununy chisuv IRKUNAIRUCTDEY

6 ulgiwa IunA chisuv IRKUNAIRUCTDEY

6 UNENFRSSY Junov chisuv IRKUNAIRUCTDEY
danmsigviunanisnaaodu

1 uWwad NUBUY TJUtUsSSUY chisuv HINAUSESIHOVUAUANISIIASIEH  2-0br-0-0inwo
2 U&E1D USASY AUNG chisuY IINHUNAUS=SKEVUAUANISIIASIEH  2-0br-0-6000
3 uwand nufn Uszaufo cNIIKUY Balaialablelantatiivatl
ADUALVIUSIASIERIIAESI8VIUNA

1 ulgnigwa viunia: chisuv KAJUAUQIAHDVUAUANISIIASIEH  D-0br-A-0InGE
2 ungoydcul 13OV chisuv IBFHUNAUSESIROVUQUANSIIASIEE  D-obr-0-0InGE

4. s

4.1 Standard reference method (SRM HS2 RM) AioN1s01S2030A28383105v audonikualu 40 CFR
Part 60 Appendix A: Test Methods

4.2 Relative Accuracy AoAFUYSIYDOYAIIWIANCIVSKITVANIDAAIWITUIUTDVAIBHIDSASINIS
S:UNEYDYANBOIN RM AUAIUIZUGUDIN CEMS UdNdDedosa: 2.5 (A tows) yoVANEUUS:aNSALIBDUU
Tunisnaaouna:HsdlBANIAsYDY RM H3DAIUIASIIUNSSIUNEANE

4.3 Paired Sample FoN1SINUAIDENVNUA:DDVAD8353 0V IILUITUAKSDNSIAUADVDDEIV TUBIVIDAN
IQgdnU

4.4 Correlation ﬁamwuaTUV\Tus'vJ\?ugwu|8\mtﬂmmams'é’1hs“umsas‘wmwuﬁum?us's'aus:m'wwaﬁTﬁ
91N PM CEMS AUAUITUTURUA=009ATEINNNSASI05ad83881059 (RM) AKUDEAUITUIUIGEDMU
4.5 Correlation Coefficient (r) Ao CTH3 50150USUNUYDY A WIUWUSSHIWAIAITUTUNUYDY PM
CEMS rU389109Y RM

4.6 Confidence Interval Half Range (CI) #oT1Usn10ananku1afvAsvHEvyovAIIUN3VYDYAI I
iBoudosa: 95 souANUIBUTURABYDY PM ARNAA:IUT (y) AFIUDTUPINAINISADUEUDYUDY PM CEMS
(x) BoTzovvovnIsiBoluRlnuAgalagRsIvALIBDIUITURIAU

4.7 Tolerance Interval Half Range AoA3VUDYADIUNITVYUDY Tolerance Interval TasTAN Upper llaz
Lower Limits 3onigTugavditadonaido:us:nauddadoga:Arrualduavds:sinsyoavdoyalusuina
woudoas:duALIBOU (Level of Confidence)

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/EC 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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5. 5ar‘hHuaTumsms:maaumsﬁ'l\nu
5.1 dJomKuadIHSUNISNAadUADIILIUENAUWNS (Relative Accuracy Test Audit)

1) RA Test Condition: ¥OV12a10ovYN1SINUCTIDEIVAI8385105Y (RM) StUUKIDINIADVTNAS

AIVIUUINNDIN 50% yovnisiviudsnad
2) misifucPogv: Tidosn3n 21 unAfuliciazzadinog v

3) Dwducddogv: INUADEWAde RM TUoan31 12 yaddogviazaiuisnidonfdsadoev
IWDNISAUDTUNWATATAAVIC 9 yadogvyuld TagwolstuioInAUIKWEYDToya

4) RM: AT31asINCUANISNAE@DUNIATE: S195VANUANS VA 3

@11V 3: RM ATdnas Relative Accuracy Criteria

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

HUNBIKQ @ RM TEIUSaUIRaulunsidRANDagaNsSUaW LB UINISNAEDUEAIINNGT 50% YovAINASIIU
std T5IUSauIRsuTunsiinARagaISUaWUUTUzRINIsSNagoudAbo8N31 50% YoVAIASIIU

5) mMsAudu:

- JSuTAIdunnsnan12:IrsY (Moisture correction)

. c trati 4
Concentrationg,, = —————twet aunisi 1
(1_BWS)
- USutiidufinsnanio: 7% O,
20.9-7 _:
ppm @ 7% 0, = ppm @ actual - ——— aunisn 2
209 % 0 4y
- ANIRAYWACIY (Arithmetic mean)
— . _
d=-Y,di aunisn 3
n

lagA: Y1, di Aowasdouyovdoyalciazya

n ADJIUDDUBACTIDENY

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/EC 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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- AIADWITEVIVUUNASTU (SD)

1/2
i giz 2 4
SD = |== aunisn 4
n—1
- M&UUsENSAMUIBDLIU (CO)
SD ]
CC - t0975 - ﬁ aUﬂ’lSﬂ 5
- ANADIUIINUENTUWNS (RA)
d|+|cc i
RA = ';T'W ' % 100 AUNIsh 6
Tasf : RM FoAlinds RM HEoAIWIASTU
-&nsSu o2
RA =|d|

5.2 JoMHKUAAHSUNISNAADUANUAUWUSYDVSEUU Dust Correlation
1) Dust correlation condition: INUCTDENYHUADDVA 3 S:AUADWITUIU

2) N1SIAUCEIDE1V: INUTI0E1VNUA:00VAD8383103Y (RM) TaeTs US.EPA Method 5 H30
US.EPA Method 17 1az0n1suufininansudu-auganisifucnogo

3) DWOUCPDEIV; INUCTHDLYVIVU Single sample VKA 15 DL

4) Recommended Standard Deviation (RSD): 11CIa=C1D2g0AMNISIRUIUU Paired sample Govid
NISAUDTUAN RSD lazwanisAudtudoviduniuinurilidoans 10 AGd087v enidunisinu
¢oEvIIuU Single Sample TUADVAIUDTUAN RSD

5) A WIGuduRuazoov: N 3 s:AuAdDIITNTUYDYHUAazDDYAASIDIATd dovidoegvlpasos

a: 20 YovyaoEvNYHKUaDEUIIciazssauAIITNIU

6) RM AT3nazinurin1vadd: n1sas>0aoUAIUAUWUS Dust correlation 9:151JU Method 5
K30 Method 17 anwdorinsualu 40 CFR 60 Appendix A : Test Methods 10U RM Ununid3guinau
AUANCIDUAUDYYDY CEMS lIaziNtuAINISNAdoun vandovnadvany Performance Specification 11

Specification and Test Procedure for Particulate Matter Continuous Emission Monitoring

System at Stationary Sources 3VIINCUNNISNAZDUCILANSIVA 4

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/EC 17025: 2005)
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MSIYA 4: INCUANNSNAaDUNIYaNAYDY Dust correlation

INU7AiNsnad@ou
sUnvuAdWdUWUS _ o Confident Interval Tolerance
Correlation coefficient (r)
Half Range (Cl) Interval (TI)
Linear correlation - IKavridandnisUaoguawy
Logarithmic correlation Uoend1 50% YovAINASTIU r > 0.75 . .
- - <10% YDvAN < 25% YovAN
Polynomial correlation
e L . _ uIasgIu URlaSall
Exponential correlation - IKavnidanunisUanauawy
Power 1UINN21 50% Y2VAIIASTIU r > 0.85

6.UNASTWNINYDYDV

6.1 AMUNASTIUNISSEVIgAISUaWURINUEDY YovUaovrUoin 1 uSUnyuBiuuding (NHKadv) S1Ma
(1sovuJuBINUYID 112V) SUNDWSEWNSUIN SVKIaas:ys TudduyovwisibinosAINeddovuns
(1S29a2UNISVIUYDVSUU CEMS Auiidaviuansivn 5

a1sIvn 5: AUNAsSFIUAINGITDV

wIs10I00$ AIAsIU 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,

HUBIKQ: 1/ $103vonuiasmsdaviunily lazaawans=nuavinadou nsidasuilavsisassaalasvnsyenarddmMswaa
Tsvvruyudivudud
2/ 3705V9INUSEMANSNSIYNSWEINSSSSUBNENA:EvINAdDY BovrKuauasgiuAsUAUNISUdosRvoIMAIFEoINTsLLIU
JuBuudntsuovideidudowavkdausanauluniswaa (w.q 2549)

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/EC 17025: 2005)
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7. 9UnsainazinSaviionislunisassvaaundiugndov

a1svi 6: 9UnsinT3Tun1sasaoaaunINQNAaYYDVSEUU CEMS

wasI00s yaindovijo/gunsni nsidviu shsatdgaindoviio
- Q1S293Q SO, Thermo 43i-HL
Gas analyzer - QS2930 NO Thermo 42i HL
- Q1S2930 O, Thermo 48i
(191¢] - Calibrate SO; Cylinder No. EB0140266
EPA Protocol standard - Calibrate NO, Cylinder No. EB0O140266
calibration gas - Calibrate CO Cylinder No. EBO140266
- Calibrate O, Cylinder No. EB0O129053

. WSebRlaAIEELRIV
Wu Stack sampler APEX Instruments
las Flow rate

8. NaN1SASJYddU

8.1 HaN1sASIYadUANNILNUENFUWNSUDY CEMS

WaN1SASIOEDUAIUIINUENAUWNSYOY CEMS d1HSUQSI93aiNs SO, NO, O, CO lia: Flow rate fu
Jaovrioin 1 yovusSindudivuding (Mixasw) 51ma (svviuydudivuciund 112v) S1Nows:wnsuin
Svordaas:us awnsnasdlasntuluonudorruadirsSunisnaaouAUILUENAUWNS Aviiaaviuansiv

A7

aMsVA 7: JonKHuanIsnadduUAUILUENTUWNS

JonHua Incun Wan1snNaaau wWu/Turnu
RA Test Condition >50% yovniIsnvIudna >50% Tl
NIsINUADEY >21 UR/BacDENY > 21U WU
JuduBaaIDENY >12 yaoev > 12 3aDDEV WU

Joyanldoan RM U CEMS v 12 sadoevugdvinatdadriuv:gnunluAiudtunaziusauifgu
INcurNvanad lagsigazdeayovdoyalundazyaddogiviaavi3funianudn N lazawisnasuwanis

AudtuIUSgUIRgUAUINCUANYaGAdOIEaLTUANSIVA 8

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/EC 17025: 2005)
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a1svi 8: asUwanisAuduUSgUIRgUAINIVADGYDVUADVHIIDINA 1

wasailiaos Suin Hude RM CEMS Diff. cc RA RA Criteria /
Tusu
SO 30 Nov 21 ppm 61.16 4574 15.43 9.49 5.54 <10 W
NO,” 30 Nov 21 ppm 575.93 546.55 29.38 9.47 6.75 <20 W
0,” 30 Nov 21 % 14.18 13.76 0.42 - 0.42 <1 Iall]
co¥ 30 Nov 21 ppm 53.68 49.42 426 6.62 1.58 <5 W
Flowrate” 25,28,30 Jan 22 Nm*/Hr 92,230 92,557 -326.55 1602.88 2.09 <20 WU

HUNBIHC: 1/ IUSEUIREUNUA RM
2/ IWSguIRaurUA Standard

8.2 MaN1SNQaduUAUAUWUS Dust correlation

WAN1SASI0daDUAIIUAUWUS Dust correlation 31HSUASIDIaATWUAzDD VO INUADVYUDY
Jaovruoinn 1 uSEnyudiwuding (rinracw) S1ima JsvoiuyduBinudynd 1109) SIINows:wNsuINn
Sordaas:zys awisnasdldsndulanudoriiruadirSunisnaaouAIEUWUS Aviiaaviucasivi 9

A1SIVA 9; JOMKUANISNAIDUAIUIUWUS Dust correlation

donlxuaQ Incun WanIsnaaou Wa

J97UdU sample 15 sample 15 sample WU

ognvlioy 20% YOVIIUOU Paired Level 1: 0-50% of maximum PM 33.33% WU
sample (HS22€1VUDY 3 ACDEV) Level 2: 25-75% of maximum PM 33.33% WU
Tundiaz Level Level 3: 50-100% of maximum PM 33.33% W

KUIEIKQ : ssuudhdanuyovdaoviduiuu Bag filter M ikTuanuisaUsuaadszansmwiwoasivaduiancivyovusincunuld

OINNISAISIV3ANASIASEAIWITUTUYDVYNUADoV]QE TS RM StH31D3URA 25,28,30 UNSIAU
2565 & UASOIAAVNAAOANSIVA 10 IAZNARNUIN A
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sV 10: HAN1SASIV3aUSUIUHUAEDDVAIB3531VSY ISEVANAUMIUATAINITUTUYDVHUALDDV

4 e A WIBUIURU %IRgu

n un nan (mg/m)* Fhi;!\"i'!a Dust Level
1 25 Jan 2022 14:10-14:58 1213 40.54

2 25 Jan 2022 15:08-15:56 12.13 40.54

3 25 Jan 2022 16:05-16:53 12.17 40.68 Level 1
4 25 Jan 2022 12:15-13:03 12.19 40.76

5 25 Jan 2022 13:13-14:01 12.26 40.97

6 30 Jan 2022 13:20-14:08 12.37 41.34

7 30 Jan 2022 12:25-13:13 14.66 49.01

8 28 Jan 2022 13:30-14:18 16.44 54.94 Level 2
9 28 Jan 2022 12:34-13:22 16.58 55.41

10 30 Jan 2022 11:30-12:18 17.27 57.72

1 28 Jan 2022 14:25-15:13 17.99 60.14

12 30 Jan 2022 09:40-10:28 18.05 60.34

13 30 Jan 2022 10:35-11:13 19.98 66.78 Level 3
14 28 Jan 2022 11:37-12:25 27.66 92.46

15 28 Jan 2022 10:40-11:28 20.92 100.00

*ANAITUTUNUADDYIINNISASIDIANENTDE 7% O, dry basis

ounANAIWITUIURUADDYAASIIATATUIUSEUIRYUNUAINISCDUEAUDYYDVS:UU CEMS H3D

ANADUAUIAYTUBDIVIDAIGeNUD:IGdayadvIaav luaisIvA 11 Joyadvnaido=gnuiluTsfunisAiudcu

Dust Correlation IWOHIATNIVADCIAZIADNAUNISAIKUIEE

12 1a=NMAKWUDN O

e o

Wan1sAUDUIUREUIREUAIIUEUWUSIUUCIYSOUDINCUARRAIKUAQTU PSTT doiaaviuansIvi
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a1svi 11: naavmisidseuinguAAwiunaviudsuituruaoavoIN3551v5v

AR WAUNEY A WIGUIURU

Sl.

=]

aau u 1pan . (mag/m®
1 25 Jan 2022 12:15-13:03 7.88 12.19
2 25 Jan 2022 13:13-14:01 7.81 12.26
3 25 Jan 2022 14:10-14:58 7.82 12.13
4 25 Jan 2022 15:08-15:56 7.74 12.13
5 25 Jan 2022 16:05-16:53 7.84 1217
6 28 Jan 2022 10:40-11:28 8.69 29.92
7 28 Jan 2022 11:37-12:25 8.51 27.66
8 28 Jan 2022 12:34-13:22 8.31 16.58
9 28 Jan 2022 13:30-14:18 8.19 16.44
10 28 Jan 2022 14:25-15:13 8.17 17.99
1 30 Jan 2022 09:40-10:28 8.46 18.05
12 30 Jan 2022 10:35-11:13 8.44 19.98
13 30 Jan 2022 11:30-12:18 8.28 17.27
14 30 Jan 2022 12:25-13:13 8.10 14.66
15 30 Jan 2022 13:20-14:08 7.96 12.37

*ANAITUTUNUADDYIINNISASIDIANENTDE 7% O, dry basis
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sV 12: WaN1SAUDNU Dust correlation IUSsuiiguAWAUWUSSUNIUUCVE)

Confidence Tolerance
Correlation interval interval
Correlation Equation coefficient half range half range Acceptance
) percentage percentage
(%CI) (%TI)

Linear Y =16.571x - 118.11 0.900 0.83 3.32 Yes
Polynomial Y =20.831x? - 323.99x + 1272 0.943 0.84 2.57 No
Logarithmic Y =134.69In(x) - 265.55 0.893 0.85 3.42 Yes
Exponential Y = 0.009g0%920% 0.944 0.53 2.15 Yes

Power Y = 2E-06x749%4 0.941 0.55 2.20 Yes

Criteria =0.75 <10% <25%

0INAISIVA 12 ITDWOISUINISWIUINCUAYDYAN 1, Cl, TI wuaIsUluuADIWAUWUSAIKUNzaungatunis
U IBVIUAD Exponential correlation 1GovoINAT r goda iazidAn Cl, TI AWIUINCUANISEoNSU IDDIRgUNUENNTS
sUnuudu lagnswaowduwusauisanaavidanusun 1

40.00
y = 0.009¢0-920¢
2 _
8 R*=10.8945
X
~ 30.00 o
= °
()
<2 N A
S~ ot
= R ST
£ 200 e °
= ® .o [
SC_’ ........ () [
E e ®
£ 0. 0%
s 10.00
[a W
0.00
7.60 7.80 8.00 8.20 8.40 8.60 8.80
CEMS value (% Opacity)

nwi 1: nsaWnaavAUIUWUSIIUU Exponential correlation SEH31DAINISADUAUDVOIN CEMS U
ADWITUIURUAEDDVIINMISASIDIAAIE RM NAN1IE 7% O, YdVUADVHIDIN 1
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9. a§Uwan1sosaaaaun31ugnﬁav

wanisnadoudivduaiuisnasdldsn CEMS yovUaovridoin 1 uSEnyudiuuding (nixasw) Sna
(svVUuyduBIvudyID 1W12Y) SUNDWSIWNSUIN SVHIAASIUS WIuNIsNad@aunisriiviu (RATA) adintun
Relative Accuracy 1I0UlUcudonisuauov 40 CFR 60 Appendix B

EHSUADIUAUWUSSEHIWANAINAUIEVRUADINITUIUNUA:DDY (Dust correlation) SUNUUADIWAUWUS
AIKUN:aIduAIEUWUSIUU Exponential correlation IHOYOINWOSIUIAT r AGVAZA lazAN Cl, TI ARUINCUT
m‘mﬁaﬁ”muomséangu||uuaumsTu|anaws 40 CFR Part 60 Appendix B : Performance Specification 11 :
Specification and Test Procedure for Particulate Matter Continuous Emission Monitoring System at Stationary

Sources
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TUABUUHURIIUNISAIUANAT Emission
Indlawn 1 uaz 2



v v
v a wAa ' . . = £
©)[scc Tumemlfianu (W) msmugum Emission vislow 1 uay 2
(Y] d A g 1A as a va 1 L.
agilszaen iorilugienaz 3B msfialunsaiugua Emission
VoLV 14115 uA2UAUAT Emission NW0AT 1 1ag2
1PNA391909 dAiie 3T mamasnanuiia (PKO1:C)

S1azREATHAB UM TN

- wamad {iidiom No_ finnlvinesnuenninaugu 700 ppm fi Top Cyclone (AIURNMNNGHNafiddes
<500 ppm)
1. 52U Purge 1on Tuitioaz iU Auto 1of1 NO,_ 00nuonf Ly
2. 1% op W9 NO, tiannes s
Y 9
Y a 9 Y a Ya A a Y A a
- dunanms lsanuseumnnu Il 1dnnsanaawemadlunsiomiauanumaneay (Fomaan
< ]
Yuliaazing)
-! 0, i Top Cyclone nAY 6% iian Speed/Damper WAAL SP awdourvan Speed WAAY Second Tﬂﬂ@
A A (Y] I o
O, NAT93IA Gas Analyzer Wunan (0,=4-6%)

< o (Y [
3. @3791%0 11a1e¥ii2a Burner Meunsonlan

- mamal {iidiem S0, finualiinesnuenainIugy 700 ppm fi Top Cyclone (MIVANMNNYHINeTIaD

<500 ppm)

1. 1iioA1 SO, epnuenmAIugu 1l OP WnrsandSumu o, Tuszuuldegsening 4-6%

- wmalfiadiemiuiinnlueenuenmaiugu 120 mgm’ fildes (mvaummngranefilde < 120
mg/m3)
1. A5994%A Temp 141 EP 100-150 °C
2. A3IIFAR KV 109 EP 14 2 Hoadoannnin 60 Kv

[ o g}
3. mam%mmzé’nwa Spray 141 STB

WK 13:PK01-15/06/53(0) N 1
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