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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

path = Path length

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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Text Box


@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 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 1.3 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


env-eia4
Text Box


@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

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 Error(%)> Criteria(% Result

eading rror(%) eria(%) es
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 25 Pass
2 20-May-22 10:14-10:25 45.7 45.0 -0.7 0.0 25 Pass
3 21-May-22 10:08-10:12 45.7 45.0 -0.7 0.0 25 Pass
4 22-May-22 09:38-09:42 45.7 44.2 -1.5 0.1 25 Pass
5 23-May-22 11:19-11:21 45.7 46.7 1.0 0.1 25 Pass
6 24-May-22 10:47-10:53 45.7 47.1 14 0.1 25 Pass
7 25-May-22 11:58-12:00 45.7 44.3 -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


env-eia4
Text Box


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


env-eia4
Text Box


@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 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 Error(%)> Criteria(% Result
eading rror(%) eria(%) es
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

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


env-eia4
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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 Error(%)> Criteria(% Result
eading rror(%) eria(%) es
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


env-eia4
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@ISCG

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 Error(%)> Criteria(% Result
eading rror(%) eria(%) es
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


env-eia4
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@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 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


env-eia4
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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 10 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 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
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 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 Error(%)> Criteria(% Result
eading rror(%) eria(%) es
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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( ‘ Industrial Service and Lab, SCI Eco Services Co.,Ltd
}\ )‘ s ‘ G 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110

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
- 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




Alrgas.

an Air Liquide company

9/ [ Airgas Specialty Gases
Hl / v / b (-}(’ Airgas USA, LLC
" 12722 S, Wentworth Ave,

Chicago, IL 60628
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO03NI66E15A0005 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

Do Not Use This Cylinder below 100 Qsig, l.e. 0.7 megapascals.

mole/mole basis unless otherwise noted.

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
N RV 3 (e R S T e | T T O SR Y - VSR N PR, SRR N P e P S

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

Page 1 of 54-402103985-1
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Airgas Specialty Gases

i i . ’ Airgas USA, LLC
e 12722 S, Wesitworth Ave.
Chicago, If, Go6e8

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
Lahoratory: 124 - Chicago (SAP) - IL Cylinder Pressure: 2015 PSIG
PGVP Number: B12021 Valve Outlet: 660

Gas Code: 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 Lot ID 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'OXiD_EINI'_IfRQG__EN o H=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

LS

(ACCREBITED)

TESTING CERT 3082.08

Th shall not be reproduced except in full, without

wri

Page 1 of 54-402163320-1A
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Airgas Specialty Gases

Airgas USA, LLC
N 6141 Easton Road
apifirHiaica campany E{\Clllgniteadvi]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 concentrations are on a
mole/mole basis unless otherwise noted.

Do Not Use This Cylinder below 100 piigii.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 09/16/2021
NITROGEN Balance

CALIBRATION STANDARDS
Lot D Cylinder No Concentration Uncertainty Expiration Date
13010506 AALO73178 1.962 % OXYGEN/NITROGEN +/- 0.5% May 13, 2025

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration

[ SIEMENS OXYMAT 6 - N1-W5-951 - 02 PARAMAGNETIC Sep 08, 2021 J

Triad Data Available Upon Request
PERMANENT NOTES:PRODUCED IN ACCORDANCE WITH 1S017025 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

Page 1 of 160-402214067-1
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Airgas Specialty Gases

Airgas USA, LLC
X 6141 Easton Road
: Bldg 2
an Air Liglide company Plumsteadville, 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
________________—_—_________—__——LI———

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
Lot ID Cylinder No Concentration Uncertainty Expiration Date
10010635 K022176 9.967 % OXYGEN/NITROGEN +-0.3% Apr 19, 2022
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
l 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

Page 1 of 160-402214068-1
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Airgas Specialty Gases

Airgas USA, LLC
0 s 6141 Easton Road

B AN LA -comprany E%S?niteadvﬂie, PA 18949
Airgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number; EO3NI98BE15A0055 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

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 psig., 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

REDITED)
RT 3082.05

Page 1 of 160-402078591-1
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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




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

Transmission (Wavelength) (% (nm)]:
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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:
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Tel: +49 40 554218-0- Fax; ~49 40 584154
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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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Metrol

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 S

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

Certificate No, T201189 Page 1 of 3

Certificate of Calibration

Equipment :  Digital Thermometer With Sensor / TC
Manufacturer :  Fluke

Model 714

Serial No. : 1897020
Customer Code : SP-346

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 : 26 May 2020

Calibrated By :  Saikhuan Thana ( Technician)

Approved By

echa Phisassutthikul (Temperature Calibration Manager)

Date of Issue .

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
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(Q\‘ SCG Metrological Center
k p SCI ECO Services Company Limited

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

CALIBRATION 0244

Certificate No. T201189 | Page 2 of 3
Calibration Report

Equipment : Digital Thermometer With Sensor / TC

Date of Calibration 1 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

Approved By
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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) o) (‘c) o) 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 B
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e Certificate of conformity ® Protocole d'étalonnage

Protocollo di collaudo e Informe de calibracién

Gerat / Module type /
Modéle / Modelo: testo 511

Messbereich / Measuring range / 300...1200 hPa
Etendue de mesure / Rango de medicion:

Serien-Nr. / Serial no. / 39112698/601
N°. de série / NUmero 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
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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
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( ‘ 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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}( ‘{ S ( ‘ 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 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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CEMS Analysis/Test Report
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 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(% Result
eading rror(%) eria(%) es
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.
1. Mr.Pramote Sasungnoen
2. Mr.Chanchai Wongyai

Tester :

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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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 5 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 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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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 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(% Result
eading rror(%) eria(%) es
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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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

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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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 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 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

% Gas cell (In-Situ) 1

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 =

Cgas xL cell

path length

C
Where : gos

= Gas cylinder concentration,

L.y =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

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

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
% Gas cell (In-Situ) 1
v" Reference comparision
In-Stack condition
Calibration result
Day Date Time Reference Reading? Diff E %) Criteria(% Result
eading rror(%) eria(%) es
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.
Equation 1 : reference concentration = € gos XL e Where : Coos = 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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}( ‘{ 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 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

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 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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}\ )‘ s ‘ G 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110

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

rgaSm 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
NITROGEN DIOXIDE 800.0 PPM 806.6 PPM G1 +/- 1.3% NIST Traceable 07/26/2021, 08/04/2021

Balance

NITROGEN ‘ .
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
PRM 12384 D685023 732 PPM NITROGEN DIOXIDE/AIR +/-0.7% Sep 14, 2020

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
l 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

TESTING GERT 3082.08

his certificate shall not be reproduced except in full, without

Page 1 of 54-402163059-1
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Airgas Specialty Gases

i Airgas USA, LLC
A 12722 S. Wentworth Ave.
Chicago, IL 60628

an Air Liquide company Airgas.com

CERTIFICATE OF ANMNALYSIS
t Grade of Product: EPA Protocol

Part Number: E02NIS9E15A1940 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
B800/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 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS :
Component Requested Actual Protocol - Total Relative Assay
Concentration Concentration I\Qgtj}gd o Uncertainty Dates
NOX ~ 6000 PPM ; 6138 PPM G2 +i- 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

-\mﬂ—

CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 9010115 KAL003043 2054 PPR 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 CC506138 | 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 017707658 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 3032.08

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

Page 1 of 54-402163320-1
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- Airgas Specialty Gases
Airgas USA, LLC
f ; 6141 Easton Road

. Bldg 2
d| g
SAAEN ORI et Plumsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO3NI98E15A0055 Reference Number: 160-402078591-1
Cylinder Number: EB0140739 Cylinder Volume: 144.5 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12021 Valve Outlet: 660

Gas Code: CO,S02,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/role 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
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

CCREDITED)
CERT 3082.05

Page 1 of 160-402078591-1
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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




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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info@durag.com - www.durag.com SWIFT/BIC: HSHNDEHHXXX Amtsgencht Hamburg HRB 39787
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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




Werkspriifzertifikat / certificate of Compliance D U R AG
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Messergebnisse(grafisch) / Measurement values (graphical, Page 3/3

Transmission (Wavelength) (% (nm)]:
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info@durag.com - www.durag.com SWIFT/BIC: HSHNDEHHXXX Amtsyericht Hamburg HRB 39787
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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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Messergebnisse(grafisch) | Measurement values (graphical) Page 3/3
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SCI ECO Services Company Limited
SCG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

CEMENT-BUILDING MATERIALS
Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100
Bangkok Tel : +66 2586 5792-4 Fax : +66 2586 5109

Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
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Certificate No. T200931101 " Substitute for Calibration Certificate Number T200931 "

h Bl ape n y 1 .l e
4 rFriticaatea At | ~ 1alaasdl Ya
erurncate or valpration

Equipment :  Digital Thermometer With Sensor / TC
Manufacturer :  Fluke
Model : 51T
Serial No. : 10860206
Customer Code :  SP-648

ID No. : T5860A3

NSC-TISI-TIS 17025
CALIBRATION 0244

Page 1 of 3

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 :

Date of Issue :

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

eecha Phisassutthikul (Temperature Calibration Manager)

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
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Ay Metrological Center
\) SCI ECO Services Company Limited

] ) . : NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244

© Certificate No. T200931101 o 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 : - ‘@
Diameter : 5 mm. () with ( X ) without cold junction
5. Result of test :
( X ) without adjustment () after adjustment

Approved By
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(@\‘ ‘ SCG Metrological Center
NP SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. HAk- DL DS $18ex

CALIBRATION 0244

Certificate No. T200931101 Page 3 of 3

Calibration Report
Measurement Results :
IMMERSION DEPTH ~ STANDARD TEMPERATURE THERMOMETER READING ERROR EXPANDED
(mm) ‘c) ‘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
100 150.00 148.8 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.
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SP-694
Metrological Center
SCI ECO Services Company Limited

©/SCG

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

NSC-TISI-TIS 17025
CALIBRATION 0244

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

Certificate No. P210356

Certificate ot G

Page 1 of 2

)
1

TR T y—
libration

Equipment Digital Barometer

Manufacturer Testo

Model Testo 511

Serial No. 39115924/806

Customer Code SP-694

ID No. P0997AS

Customer SCI Eco Services Co.,Ltd. (Environmental Laboratory)
33/2 Moo 3, Tambol Banpa,
Amphor Kaeng khoi, Saraburi 18110

Date of Receipt 19 August 2021

Calibrated By Winit Chittabute ( Technician )

Approved By newmanee (Calibration Manager)

Date of Issue

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
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SP-¢ad

Metrological Center

@ l SCG SCI ECO Services

~ompany Limited

NSC-TISI-TIS 17025

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244

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 [tem : 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
0 | 751.0 749.88 749.87 030
760 761.1 759.91 759.90 0.30
770 771.1 769.88 769.88 030
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 % .

Approved B

FM-L15117/1
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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

ais Unmw

@
(17,]

MwA 1 NSWIAavAIUFUWUSIUU Exponential correlation
SEHIIVAINISADUAUDYOIN CEMS MUADIUITUIURNUADDY
INNISASID3AAIE RM AaN1: 7% O, YovUaDVHUDINA 1

X
Cr
-

N~ NN o o il =

(o]

10

10
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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
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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)
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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
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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
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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)
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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
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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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©ISCG

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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MAWNUDN N

WaAUDUIIA=DIASI1:KAN Relative Accuracy
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CEMS Analysis/Test Report
Page 1 of 5

SO , Relative Accuracy Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 1
Address 28 M. 4, Khao Wong, Phra Putthabath, Saraburi 18120 Date 30-Nov-21
Report No. AA21-0131 Parameter SO,
Reference US EPA Method 6C Tester Montree Ch.
Attn Pornsak P. nufouanil 1 eow-3-ESE&0
Run Date Time Concentration (ppm) 1 di (ppm) din2 Sample
Start Stop CEMS RM status
1 30-Nov-21 12:24 12:44 56.80 54.76 -2.04 4.16 Used
2 30-Nov-21 12:45 13:05 56.95 53.32 -3.63 13.17 Used
3 30-Nov-21 13:06 13:26 37.47 54.66 17.19 295.48 Used
4 30-Nov-21 13:27 13:47 37.20 48.59 11.39 129.73 Used
5 30-Nov-21 13:48 14:08 31.92 59.10 27.18 738.75 Used
6 30-Nov-21 14:09 14:29 41.24 55.83 14.59 212.92 Used
7 30-Nov-21 14:30 14:50 47.65 71.77 24.12 581.82 Used
8 30-Nov-21 14:51 15:11 39.61 72.78 33.16 1099.89 Used
9 30-Nov-21 15:12 15:32 56.67 117.21 60.54 3665.08 Rejected
10 30-Nov-21 15:33 15:53 93.05 143.34 50.29 2529.21 Rejected
11 30-Nov-21 15:54 16:14 46.99 87.98 40.99 1680.22 Rejected
12 30-Nov-21 16:15 16:35 62.77 79.66 16.88 284.97 Used
Average 45.74 61.16 15.43 373.43 -
Sum 411.62 550.47 138.85 3360.89 -
t0.975,n=9 2.306
N 9
SD 12.34
SO, Emission standard value 450 ppm
Compared with RM or Standard 2 450
cC 9.49
RA Criteria (%) 10.00
RA Value (%) 5.54
Result Pass
Remark : 1) Concentration at Dry, 7% Oxygen

2) RM or Standard value, In cases where the average emissions for the test are less than 50% of the

4) For RA criteria : if emission standard value is in place of RM, RA criteria is < 10. In other cases, use < 20
5) All performance specifications and criterion as required by USEPA 40 CFR Part 60 Appendix B.

Environmentali

)
)
3) Calculate the RA of a set of data as follows.Eq1. RA = [(absolute di,yer,ge) + (absolute CC)]/(absolute RM)
)
)

Leader in waste management and environmental laboratory
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NO 4 Relative Accuracy Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant)  Location Stack Kiln 1
Address 28 M. 4, Khao Wong, Phra Putthabath, Saraburi 18120 Date 30-Nov-21
Report No. AA21/0131 Parameter NOy
Reference US EPA Method 7E Tester Montree Ch.
Attn Pornsak P. nufauanil 1 eow-3-ESE&0
Run Date Time Concentration (ppm) 1 di (ppm) din2 Sample
Start Stop CEMS RM status
1 30-Nov-21 12:24 12:44 561.81 583.27 21.46 460.50 Used
2 30-Nov-21 12:45 13:05 562.72 594.40 31.68 1003.52 Used
3 30-Nov-21 13:06 13:26 533.49 587.84 54.36 2954.63 Rejected
4 30-Nov-21 13:27 13:47 548.64 598.97 50.34 2533.90 Rejected
5 30-Nov-21 13:48 14:08 551.41 585.35 33.94 1152.10 Used
6 30-Nov-21 14:09 14:29 539.12 578.48 39.37 1549.78 Used
7 30-Nov-21 14:30 14:50 553.54 565.30 11.76 138.27 Used
8 30-Nov-21 14:51 15:11 572.39 584.01 11.61 134.86 Used
9 30-Nov-21 15:12 15:32 526.60 562.77 36.16 1307.85 Used
10 30-Nov-21 15:33 15:53 540.69 571.00 30.30 918.25 Used
11 30-Nov-21 15:54 16:14 549.27 601.61 52.33 2738.81 Rejected
12 30-Nov-21 16:15 16:35 510.64 558.80 48.16 2319.19 Used
Average 546.55 575.93 29.38 998.26 -
Sum 4918.93 5183.37 264.44 8984.30 -
t0.975,n=9 2.306
N 9
SD 12.32
NOy Emission standard value 450ppm
Compared with RM or Standard 2 575.93
cC 9.47
RA Criteria (%) 20
RA Value (%) 6.75
Result Pass
Remark : 1) Concentration at Dry, 7% Oxygen

2) RM or Standard value, In cases where the average emissions for the test are less than 50% of the
applicable standard, subtitute the emission standard value in the denominator in Eq.1 in place of RM.
In all other cases, use RM

3) Calculate the RA of a set of data as follows.Eq1. RA = [(absolute di,yer,ge) + (absolute CC)]/(absolute RM)

4) For RA criteria : if emission standard value is in place of RM, RA criteria is < 10. In other cases, use < 20

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

Environmentalist
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CO Relative Accuracy Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 1
Address 28 M. 4, Khao Wong, Phra Putthabath, Saraburi 18120 Date 30-Nov-21
Report No AA21/0131 Parameter co
Reference US EPA Method 10 Tester Montree Ch.
Attn Pornsak P. nefauau 1 edw-1-E3E0
RUN Date Time Concentration (ppm)l) di (ppm) din2 Sample
Start Stop CEMS RM status
1 30-Nov-21 12:24 12:44 49.57 70.56 20.98 440.28 Rejected
2 30-Nov-21 12:45 13:05 45.23 58.94 13.71 188.07 Used
3 30-Nov-21 13:06 13:26 62.83 62.14 -0.70 0.48 Used
4 30-Nov-21 13:27 13:47 45.68 53.07 7.39 54.57 Used
5 30-Nov-21 13:48 14:08 54.98 50.64 -4.34 18.81 Used
6 30-Nov-21 14:09 14:29 62.66 59.96 -2.70 7.27 Used
7 30-Nov-21 14:30 14:50 52.90 67.05 14.15 200.36 Used
8 30-Nov-21 14:51 15:11 26.18 67.02 40.84 1668.29 Rejected
9 30-Nov-21 15:12 15:32 58.88 51.33 -7.54 56.91 Used
10 30-Nov-21 15:33 15:53 49.10 77.59 28.49 811.50 Rejected
11 30-Nov-21 15:54 16:14 20.44 35.21 14.77 218.25 Used
12 30-Nov-21 16:15 16:35 41.20 44.76 3.56 12.66 Used
Average 49.42 53.68 4.26 84.15 -
Sum 444,79 483.11 38.32 757.37 -
t0.975,n=9 2.306
N 9
SD 8.62
CO Emission standard value 690 ppm
Compared with RM or Standard 2 690
CcC 6.62
RA Criteria (%) 5
RA Value (%) 1.58
Result Pass

Remark: 1) Concentration at Dry, 7% Oxygen
2) RM or Standard value, In cases where the average emissions for the test are less than 50% of the
applicable standard, subtitute the emission standard value in the denominator in Eqg.1 in place of RM.
In all other cases, use RM
3) Calculate the RA of a set of data as follows.Eq1. RA = [(absolute di,yeg.) + (absolute CC)]/(absolute RM)
4) For RA criteria : if emission standard value is in place of RM, RA criteria is < 5. In other cases, use < 10
5) All performance specifications and criterion as required by USEPA 40 CFR Part 60 Appendix B.

Environmentalist
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O, Relative Accuracy Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 1
Address 28 M. 4, Khao Wong, Phra Putthabath, Saraburi 18120 Date 30-Nov-21
Report No. AA21/0131 Parameter 0,
Reference US EPA Method 3A Tester Montree Ch.
Attn Pornsak P.
Run Date Time Concentration (%) 1 di (%) din2 Sample
Start Stop CEMS RM status
1 30-Nov-21 12:24 12:44 13.78 14.18 0.39 0.15 Used
2 30-Nov-21 12:45 13:05 13.75 14.22 0.47 0.22 Used
3 30-Nov-21 13:06 13:26 13.77 14.20 0.43 0.18 Used
4 30-Nov-21 13:27 13:47 13.73 14.24 0.51 0.26 Rejected
5 30-Nov-21 13:48 14:08 13.76 14.26 0.50 0.25 Rejected
6 30-Nov-21 14:09 14:29 13.78 14.22 0.44 0.19 Used
7 30-Nov-21 14:30 14:50 13.89 14.23 0.34 0.11 Used
8 30-Nov-21 14:51 15:11 13.77 14.13 0.36 0.13 Used
9 30-Nov-21 15:12 15:32 13.70 14.15 0.45 0.20 Used
10 30-Nov-21 15:33 15:53 13.71 14.13 0.42 0.18 Used
11 30-Nov-21 15:54 16:14 13.66 14.12 0.46 0.21 Used
12 30-Nov-21 16:15 16:35 13.62 14.09 0.48 0.23 Rejected
Average 13.76 14.18 0.42 0.18 -
Sum - - - - -
t0.975,n=9 -
N -
SD -
Compared with RM or Standard Direct RM comparing
cC -
RA Criteria 1
RA Value (%) 0.42
Result Pass
Remark : 1) Concentration at Dry, 7% Oxygen

2) Calculate the RA of a set of data as follows.Eql. RA = (average RM) - (average CEMS)
4) All performance specifications and criterion as required by USEPA 40 CFR Part 60 Appendix B.
Performance Specification 3

Environmentalist
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Flow rate Relative Accuracy Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 1
Location Address 28 M. 4, Khao Wong, Phra Putthabath, Saraburi 18120 Date 25,28,30-Jan-22
Report No. AA21/0131 Parameter Flow rate
Reference US EPA Method 2 Tester Montree Ch.
Attn Pornsak P.
RUN Date Time Flow rate (m®/h) 1 di (ppm) din2 Sample
Start Stop CEMS RM status
1 25-Jan-22 14:10 14:58 97,504.90 94,784.55 - 2,720.35 7,400,291.04 Used
2 25-Jan-22 16:05 16:53 97,294.91 99,832.04 2,537.13 6,437,042.62 Used
3 28-Jan-22 10:40 11:28 94,126.43 87,643.35 - 6,483.08 42,030,307.82 Rejected
4 28-Jan-22 11:37 12:25 94,596.10 89,938.07 - 4,658.03 21,697,213.21 Rejected
5 28-Jan-22 12:34 13:22 93,632.22 91,413.66 - 2,218.57 4,922,034.41 Used
6 28-Jan-22 13:30 14:18 93,440.44 89,519.00 - 3,921.44 15,377,668.13 Rejected
7 28-Jan-22 14:25 15:13 93,430.05 92,456.65 - 973.40 947,499.98 Used
8 30-Jan-22 9:40 10:28 91,253.79 90,395.81 - 857.98 736,127.48 Used
9 30-Jan-22 10:35 11:23 90,122.46 90,587.81 465.35 216,546.21 Used
10 30-Jan-22 11:30 12:18 90,027.70 87,248.83 - 2,778.87 7,722,115.59 Used
11 30-Jan-22 12:25 14:08 90,068.59 92,527.02 2,458.43 6,043,878.88 Used
12 30-Jan-22 13:20 15:19 89,678.69 90,828.02 1,149.33 1,320,968.03 Used
Average 92,557.04 92,230.49 - 326.55 3,971,833.80 -
Sum 833,013.32 830,074.40 - 2,938.92 35,746,504.24 -
t0.975,n=9 2.31
N 9
SD 2085.27
Flow rate Emission standard value -
Compared with RM or Standard 2 92230.49
cC 1602.88
RA Criteria (%) 20.00
RA Value (%) 2.09
Result Pass

Remark 1) Flow rate at actual.
2) RM or Standard value, In cases where the average emissions for the test are less than 50% of the
applicable standard, subtitute the emission standard value in the denominator in Eq.1 in place of RM.
In all other cases, use RM.
3) Calculate the RA of a set of data as follows.Eq1. RA = [(absolute di,yese) + (absolute CC)]/(absolute RM)
4) For RA criteria : if emission standard value is in place of RM, RA criteria is < 20.
5) All performance specifications and criterion as required by USEPA 40 CFR Part 60 Appendix B.

Environmentalist
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Sample train first evaluate
Plant Name  The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location  Stack Kiln 1
Sample .
- - Statistic Parameter
Run Train A Train B
X y (X:-X")* (yoy)?  ix)(yiyT) oy (y"eyi)®
1 12.19 12.19 21.10 21.10 21.10 12.19 0.00
2 12.26 12.26 20.51 20.51 20.51 12.26 0.00
3 12.13 12.13 21.69 21.69 21.69 12.13 0.00
4 12.13 12.13 21.69 21.69 21.69 12.13 0.00
5 12.17 12.17 21.29 21.29 21.29 12.17 0.00
6 29.92 29.92 172.43 172.43 172.43 29.92 0.00
7 27.66 27.66 118.28 118.28 118.28 27.66 0.00
8 16.58 16.58 0.04 0.04 0.04 16.58 0.00
9 16.44 16.44 0.12 0.12 0.12 16.44 0.00
10 17.99 17.99 1.46 1.46 1.46 17.99 0.00
11 18.05 18.05 1.60 1.60 1.60 18.05 0.00
12 19.98 19.98 10.20 10.20 10.20 19.98 0.00
13 17.27 17.27 0.23 0.23 0.23 17.27 0.00
14 14.66 14.66 4.51 4.51 4.51 14.66 0.00
15 12.37 12.37 19.53 19.53 19.53 12.37 0.00
Average 16.79 16.79 28.98 28.98 28.98 16.79 0.00
Sum 251.79 251.79 434.68 434.68 434.68 251.79 0.00
Variable Equation Value Correlation Equation
Sxx Sux = SUumM((xi-x")"2) 434.68 y=  0.0000 + 1.0000 x
Sxy Syy= Sum((x;-x")(yi-y")) 434.68 Linear Regression Line
bl b1= S><y/sxx 1
b0 bo=y™-byx” 0 35.00
SL S.= sqrt(1/(n-2)(Sum(yir-yi)*2)) 0 30.00 v2= X o®
sy 5,=sqrt(S,,/(n-1)) 5.572098907 2500  R=1 L
Syy Syy=Sum((yi-y~)"2) 434.68 o P
r2 r2= 1-(S,A2/SyA2) 1 oo Plad
r r=sqrt((1-5,°2/5,2)) 1 5.00
0.00
0.00 10.00 20.00 30.00 40.00
Precision Criteria
Isr>0.75 Yes
No. of Meet Criteria 12
Percent of Meet Criteria 80.00

Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Calculations for Linear Correlation

Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 1

CEMS value PM form .
Statistical parameter

Run (%Opacity)  SRM (mg/m’)
X y (X-X")? (yiy) (xi-x")(yi-y") yA (y~yi)?
1A 7.88 12.19 0.07 21.10 1.18 12.517 0.105
1B 7.88 12.19 0.07 21.10 1.18 12.517 0.105
2A 7.81 12.26 0.11 20.51 1.50 11.286 0.944
2B 7.81 12.26 0.11 20.51 1.50 11.286 0.944
3A 7.82 12.13 0.10 21.69 1.49 11.496 0.401
3B 7.82 12.13 0.10 21.69 1.49 11.496 0.401
4A 7.74 12.13 0.16 21.69 1.86 10.153 3.905
4B 7.74 12.13 0.16 21.69 1.86 10.153 3.905
5A 7.84 12.17 0.09 21.29 1.37 11.854 0.101
5B 7.84 12.17 0.09 21.29 1.37 11.854 0.101
6A 8.69 29.92 0.30 172.43 7.25 25.933 15.877
6B 8.69 29.92 0.30 172.43 7.25 25.933 15.877
7A 8.51 27.66 0.14 118.28 4.03 22.919 22.489
7B 8.51 27.66 0.14 118.28 4.03 22.919 22.489
8A 8.31 16.58 0.03 0.04 -0.04 19.615 9.239
8B 8.31 16.58 0.03 0.04 -0.04 19.615 9.239
9A 8.19 16.44 0.00 0.12 -0.02 17.583 1.316
9B 8.19 16.44 0.00 0.12 -0.02 17.583 1.316
10A 8.17 17.99 0.00 1.46 0.04 17.272 0.521
10B 8.17 17.99 0.00 1.46 0.04 17.272 0.521
11A 8.46 18.05 0.10 1.60 0.40 22.077 16.204
11B 8.46 18.05 0.10 1.60 0.40 22.077 16.204
12A 8.44 19.98 0.09 10.20 0.96 21.746 3.120
12B 8.44 19.98 0.09 10.20 0.96 21.746 3.120
13A 8.28 17.27 0.02 0.23 0.07 19.095 3.340
13B 8.28 17.27 0.02 0.23 0.07 19.095 3.340
14A 8.10 14.66 0.00 4.51 0.09 16.112 2.101
14B 8.10 14.66 0.00 4.51 0.09 16.112 2.101
15A 7.86 12.37 0.08 19.53 1.24 12.135 0.054
15B 7.86 12.37 0.08 19.53 1.24 12.135 0.054
Sum 244.22 503.58 2.59 869.35 42.84 503.584 159.432
Mean 8.14 16.79 0.09 28.98 1.43 16.786 5.314

Leader in waste management and environmental laboratory
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Linear correlation result
Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 1
Variable Equation Value Correlation equation
n Number of run 30 y= -118.1133793 + 16.571009 «x
X~ x"=1/n*(Sum of (xi)) 8.1407
Sux Sux = Sum((xi-x~)"2) 2.59 Acceptable criteria for PS11
Yy~ y~“=1/n*(Sum of (yi)) 16.786 Criterion Actual Allowable  Acceptable
Sy Syy=Sum((yi-y™)"2) 869 Correlation coefficient 0.900 >=0.75 Yes
Sy Syy= Sum((x-x")(yi-y™)) 42.84 Confidence interval 0.83 <=10% Yes
by bo=y™-byx” -118.1134 Tolerance interval 3.32 <=25% Yes
b, B1= Sey/Sxx 16.5710
St Si= sart(1/(n-2)(Sum(yi*-yi)*2)) 2.3862
yN mean y” at mean value 16.786 Linear Regression Line
t tys from table 2.048
cl Cl= tdf*S, *sqrt(1/n) 0.8922 40.00
EL Emission Limit 108 5 y= 1:;5_73’;'1 éé&“
Cl% Cl%= CI/EL*100 0.83 2 30,00 | °
n' n'=n 30 ®
V¢ Vgroses,n-2 from table 1.286 % 2000 btk o7
Uy Un7s9%,n from table 1.168 ET . % b [J
ke ke= U, *vf 1.5020 = oam ¢
& 10.00

TI Tl=k*S, 3.5842 £
T1% T1%= TI/EL*100 3.32 ; 000
S;’ Sy=sart(Sy/(n-1) 475 . 760 780 800 820 840 860  8.80
r r2=1-(S,22/Sy"2) 0.8101 _
r r=sqrt((1-SL"2/Sy"2)) 0.9000 CEMS value (% Opacity))

Leader in waste management and environmental laboratory
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Calculations for Polynomial Correlation

Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location  Stack Kiln 1
CEMS value PM form Statistical parameter
Run (%Opacity) SRM (mg/m°) X2 X3 x4 Xy X%y yA (yA-y)? delta (yi-y™)? Cl
X Yy
1A 7.88 12.19 62 490 3,862 96 758 12.467 0.075 0.059 21.10 0.91
1B 7.88 12.19 62 490 3,862 96 758 12.467 0.075 0.059 21.10 0.91
2A 7.81 12.26 61 476 3,718 96 747 12.253 0.000 0.089 20.51 1.12
2B 7.81 12.26 61 476 3,718 96 747 12.253 0.000 0.089 20.51 1.12
3A 7.82 12.13 61 478 3,742 95 742 12.273 0.021 0.081 21.69 1.07
3B 7.82 12.13 61 478 3,742 95 742 12.273 0.021 0.081 21.69 1.07
4A 7.74 12.13 60 464 3,590 94 727 12.259 0.017 0.159 21.69 1.49
4B 7.74 12.13 60 464 3,590 94 727 12.259 0.017 0.159 21.69 1.49
5A 7.84 12.17 62 482 3,784 95 749 12.323 0.023 0.071 21.29 0.99
5B 7.84 12.17 62 482 3,784 95 749 12.323 0.023 0.071 21.29 0.99
6A 8.69 29.92 76 657 5,710 260 2,261 29.710 0.043 0.355 172.43 2.22
6B 8.69 29.92 76 657 5,710 260 2,261 29.710 0.043 0.355 172.43 2.22
7A 8.51 27.66 72 616 5,247 235 2,004 23.459 17.661 0.090 118.28 1.12
7B 8.51 27.66 72 616 5,247 235 2,004 23.459 17.661 0.090 118.28 1.12
8A 8.31 16.58 69 574 4,772 138 1,145 18.189 2.601 0.074 0.04 1.01
8B 8.31 16.58 69 574 4,772 138 1,145 18.189 2.601 0.074 0.04 1.01
9A 8.19 16.44 67 549 4,497 135 1,102 15.769 0.444 0.081 0.12 1.06
9B 8.19 16.44 67 549 4,497 135 1,102 15.769 0.444 0.081 0.12 1.06
10A 8.17 17.99 67 545 4,455 147 1,201 15.454 6.447 0.081 1.46 1.06
10B 8.17 17.99 67 545 4,455 147 1,201 15.454 6.447 0.081 1.46 1.06
11A 8.46 18.05 72 605 5,122 153 1,292 21.959 15.263 0.073 1.60 1.01
11B 8.46 18.05 72 605 5,122 153 1,292 21.959 15.263 0.073 1.60 1.01
12A 8.44 19.98 71 601 5,074 169 1,423 21.398 2.011 0.070 10.20 0.99
12B 8.44 19.98 71 601 5,074 169 1,423 21.398 2.011 0.070 10.20 0.99
13A 8.28 17.27 69 568 4,700 143 1,184 17.509 0.059 0.077 0.23 1.04
13B 8.28 17.27 69 568 4,700 143 1,184 17.509 0.059 0.077 0.23 1.04
14A 8.10 14.66 66 531 4,305 119 962 14.409 0.064 0.075 4.51 1.03
14B 8.10 14.66 66 531 4,305 119 962 14.409 0.064 0.075 4.51 1.03
15A 7.86 12.37 62 486 3,817 97 764 12.376 0.000 0.065 19.53 0.95
15B 7.86 12.37 62 486 3,817 97 764 12.376 0.000 0.065 19.53 0.95
Sum 244.22 503.58 1,991 16,248 132,789 4,142 34,120 503.615 89.458 3.000 869.35
Average 8.14 16.79 66 542 4,426 138 1,137 16.787 2.982 0.1000 28.98
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