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

(White Cement Plant)

Sampling Date : 29 May - 05 June 2025

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 10-06-25
\ ) 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 : 29 May - 05 June 2025

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
Carbon 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 1680 (ISO/IEC 17025: 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Calibration Drift Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd (White Cement Plant) Location Stack Kiln 1
Address 28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120 Duration 29 May - 05 June 2025
Report No. TREL25/00108 Attn Pornsak P.

CEMS technical data & Reference material

Gas measurement Carbon monoxide Analyzer brand/model Opsis AR650
Analyzer serial number 1-447 Gas cylinder number EB0097910
Gas expiration date 13 June 2030 Gas conc (ppm) 10,070.0
Sampling technique In-situ
X Direct Measurement range 1,000.0 ppm
Calibration method % Dilution Reference concentration 609.8 ppm
v’ Gas cell (In-situ) g High level point 61.0 % of range
% Reference comparision
Zero level
Calibration result
Day Date Time Reference Reading ? Diff Error(%) > Criteria(% Result
eading rror(%) (%)
1 30-May-25 09:43-09:45 0.0 0.0 0.0 0.0 5.0 Pass
2 31-May-25 09:14-09:15 0.0 -0.2 -0.2 0.0 5.0 Pass
3 1-Jun-25 08:31-08:33 0.0 -0.2 -0.2 0.0 5.0 Pass
4 2-Jun-25 09:16-09:18 0.0 0.1 0.1 0.0 5.0 Pass
5 3-Jun-25 08:18-08:20 0.0 0.1 0.1 0.0 5.0 Pass
6 4-Jun-25 09:08-09:10 0.0 -0.2 -0.2 0.0 5.0 Pass
7 5-Jun-25 10:10-10:13 0.0 0.0 0.0 0.0 5.0 Pass
High level
Calibration result
Day Date Time Reference Reading ? Diff E %) Criteria(% Result
eading rror(%) eria(%) esu
1 30-May-25 09:45-09:51 609.8 637.3 27.5 2.8 5.0 Pass
2 31-May-25 09:15-09:21 609.8 604.0 -5.8 0.6 5.0 Pass
3 1-Jun-25 08:33-08:36 609.8 606.2 -3.6 0.4 5.0 Pass
4 2-Jun-25 09:18-09:21 609.8 623.2 13.4 13 5.0 Pass
5 3-Jun-25 08:20-08:24 609.8 588.7 -21.1 2.1 5.0 Pass
6 4-Jun-25 09:10-09:12 609.8 633.7 23.9 2.4 5.0 Pass
7 5-Jun-25 10:13-10:21 609.8 604.7 -5.1 0.5 5.0 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Cgas X L cey Where - Cges = Gas cylinder concentration,

Equation 1 : reference concentration =
L path length L cell = Cell length,

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.Woramat Sikulab

~7 A G

y Al
(Mr.Jerasak Chareywimi (Mr.Anuwat Kruangam)
Service technician Approved engineer

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Calibration Drift Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd (White Cement Plant) Location Stack Kiln 1
Address 28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120 Duration 29 May - 05 June 2025
Report No. TREL25/00108 Attn Pornsak P.

CEMS technical data & Reference material

Gas measurement Nitric oxide Analyzer brand/model Opsis AR600
Analyzer serial number E-1493 Gas cylinder number EB0144374
Gas expiration date 24 August 2029 Gas conc (ppm) 6,086.0
Sampling technique In-situ
X Direct Measurement range 1,500.0 ppm
Calibration method % Dilution Reference concentration 792.0 ppm
v' Gas cell (In-Situ) D) High level point 52.8 % of range
% Reference comparision
Zero level
) Calibration result
Day Date Time Reference Reading ? Diff E %) Criteria(% Result
eading rror(%) eria(%) esu
1 30-May-25 10:15-10:18 0.0 0.1 0.1 0.0 2.5 Pass
2 31-May-25 09:39-09:41 0.0 0.1 0.1 0.0 2.5 Pass
3 1-Jun-25 08:59-09:01 0.0 0.1 0.1 0.0 2.5 Pass
4 2-Jun-25 09:44-09:46 0.0 0.1 0.1 0.0 2.5 Pass
5 3-Jun-25 08:46-08:49 0.0 -0.1 -0.1 0.0 2.5 Pass
6 4-Jun-25 09:31-09:34 0.0 -0.1 -0.1 0.0 2.5 Pass
7 5-Jun-25 10:48-10:57 0.0 -0.4 -0.4 0.0 2.5 Pass
High level
: Calibration result
Day Date Time Reference Reading ? Diff Error(%)°>) iteria(9
eading rror(%) Criteria(%) Result
1 30-May-25 10:18-10:22 792.0 788.2 -3.8 0.3 2.5 Pass
2 31-May-25 09:41-09:49 792.0 793.7 1.7 0.1 2.5 Pass
3 1-Jun-25 09:01-09:05 792.0 802.3 10.3 0.7 2.5 Pass
4 2-Jun-25 09:46-09:52 792.0 777.3 -14.7 1.0 2.5 Pass
5 3-Jun-25 08:49-08:55 792.0 803.3 11.3 0.8 2.5 Pass
6 4-Jun-25 09:34-09:38 792.0 782.1 -9.9 0.7 2.5 Pass
7 5-Jun-25 10:57-11:09 792.0 778.9 -13.1 0.9 2.5 Pass

Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.

Cgas X L cey = Gas cylinder concentration,

Where : € gas
L path length L cell = Cell /ength,
L petn = Path length
2) Reading value unit that used to calibrate must be the same unit as the reference 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.Woramat Sikulab

Equation 1 : reference concentration =

~ v/

~r i ind

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

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Calibration Drift Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd (White Cement Plant) Location Stack Kiln 1
Address 28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120 Duration 29 May - 05 June 2025
Report No. TREL25/00108 Attn Pornsak P.

CEMS technical data & Reference material

Gas measurement Nitrogen dioxide Analyzer brand/model Opsis AR600
Analyzer serial number E-1493 Gas cylinder number HR97KNF
Gas expiration date 16 July 2027 Gas conc (ppm) 962.0
Sampling technique In-situ
X Direct Measurement range 75.0 ppm
Calibration method % Dilution Reference concentration 58.3 ppm
v’ Gas cell (In-Situ) ¥ High level point 77.7 % of range
% Reference comparision
Zero level
Calibration result
Day Date Time Reference Reading ? Diff Error(%) > Criteria(% Result
eading rror(%) (%)
1 30-May-25 10:03-10:09 0.0 0.1 0.1 0.0 2.5 Pass
2 31-May-25 09:32-09:34 0.0 0.2 0.2 0.0 2.5 Pass
3 1-Jun-25 08:47-08:53 0.0 0.0 0.0 0.0 2.5 Pass
4 2-Jun-25 09:37-09:38 0.0 -0.1 -0.1 0.0 2.5 Pass
5 3-Jun-25 08:36-08:41 0.0 -0.1 -0.1 0.0 2.5 Pass
6 4-Jun-25 09:24-09:26 0.0 -0.1 -0.1 0.0 2.5 Pass
7 5-Jun-25 10:36-10:41 0.0 -0.3 -0.3 0.0 2.5 Pass
High level
Calibration result
Day Date Time Reference Reading ? Diff E %) Criteria(% Result
eading rror(%) eria(%) esu
1 30-May-25 10:09-10:14 58.3 57.5 -0.8 0.1 2.5 Pass
2 31-May-25 09:34-09:39 58.3 57.4 -0.9 0.1 2.5 Pass
3 1-Jun-25 08:53-08:58 58.3 57.7 -0.6 0.0 2.5 Pass
4 2-Jun-25 09:38-09:44 58.3 57.7 -0.6 0.0 2.5 Pass
5 3-Jun-25 08:41-08:45 58.3 57.9 -0.4 0.0 2.5 Pass
6 4-Jun-25 09:26-09:30 58.3 58.4 0.1 0.0 2.5 Pass
7 5-Jun-25 10:41-10:45 58.3 57.7 -0.6 0.0 2.5 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Cgas X L cey Where - Cges = Gas cylinder concentration,

Equation 1 : reference concentration =
L path length L cell = Cell length,

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

P-i
~7 Jart
Vi~ G
(Mr.Jerasak Chareywiman) (Mr.Anuwat Kruangam)
Service technician Approved engineer

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Calibration Drift Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd (White Cement Plant) Location Stack Kiln 1
Address 28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120 Duration 29 May - 05 June 2025
Report No. TREL25/00108 Attn Pornsak P.

CEMS technical data & Reference material

Gas measurement Sulphur dioxide Analyzer brand/model Opsis AR600
Analyzer serial number E-1493 Gas cylinder number EB0097910
Gas expiration date 13 June 2030 Gas conc (ppm) 1,625.0
Sampling technique In-situ
X Direct Measurement range 300.0 ppm
Calibration method % Dilution Reference concentration 189.9 ppm
v' Gas cell (In-Situ) D) High level point 63.3 % of range
% Reference comparision
Zero level
Calibration result
Day Date Time Reference Reading? Diff E %) Criteria(% Result
eading rror(%) eria(%) esu
1 30-May-25 09:58-09:59 0.0 0.3 0.3 0.1 2.5 Pass
2 31-May-25 09:27-09:29 0.0 0.3 0.3 0.1 2.5 Pass
3 1-Jun-25 08:42-08:43 0.0 -0.3 -0.3 0.1 2.5 Pass
4 2-Jun-25 09:30-09:32 0.0 0.3 0.3 0.1 2.5 Pass
5 3-Jun-25 08:31-08:32 0.0 -0.3 -0.3 0.1 2.5 Pass
6 4-Jun-25 09:19-09:21 0.0 0.2 0.2 0.1 2.5 Pass
7 5-Jun-25 10:29-10:31 0.0 0.2 0.2 0.1 2.5 Pass
High level
Calibration result
Day Date Time Reference Reading ? Diff Error(%) > Criteria(¥
eading rror(%) riteria(%) Result
1 30-May-25 09:59-10:01 189.9 186.2 -3.7 1.2 2.5 Pass
2 31-May-25 09:29-09:32 189.9 186.3 -3.6 1.2 2.5 Pass
3 1-Jun-25 08:42-08:43 189.9 188.5 -1.4 0.5 2.5 Pass
4 2-Jun-25 09:32-09:35 189.9 186.2 -3.7 1.2 2.5 Pass
5 3-Jun-25 08:32-08:35 189.9 187.2 -2.7 0.9 2.5 Pass
6 4-Jun-25 09:21-09:23 189.9 186.0 -3.9 1.3 2.5 Pass
7 5-Jun-25 10:31-10:36 189.9 185.8 -4.1 1.4 2.5 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Cgas X L cey Where : Cg4es = Gas cylinder concentration,

Equation 1 : reference concentration =
L path fength 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.Woramat Sikulab

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

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th



Environmental Laboratory CEMS Analysis/Test Report
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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 29 May - 05 June 2025
Report No. TREL25/00108 Attn Pornsak P.

CEMS technical data & Reference material

Gas measurement Oxygen Analyzer brand/model Opsis 02000
Analyzer serial number 2722 Gas cylinder number ET0048995 ET0049069
Gas expiration date 24-Jun-32 29-Oct-32 Gas conc (%) 2.041 12.49
Sampling technique In-situ
v" Direct Measurement range 25.0 %
Calibration method % Dilution Reference conc (%) 2.041 12.49
% Gas cell (In-Situ) D) High level point 50.0 % of range
% Reference comparision
Low level
Calibration result
Day Date Time Reference Reading? Diff E %) Criteria(% Result
eading rror(%) eria(%) esu
1 30-May-25 09:44-09:46 2.041 2.0 -0.1 0.1 0.5 Pass
2 31-May-25 09:03-09:05 2.041 2.1 0.1 0.1 0.5 Pass
3 1-Jun-25 08:29-08:31 2.041 2.0 0.0 0.0 0.5 Pass
4 2-Jun-25 09:04-09:06 2.041 2.0 -0.1 0.1 0.5 Pass
5 3-Jun-25 08:16-08:18 2.041 2.0 -0.1 0.1 0.5 Pass
6 4-Jun-25 09:09-09:11 2.041 2.0 0.0 0.0 0.5 Pass
7 5-Jun-25 09:58-10:30 2.041 2.0 -0.1 0.1 0.5 Pass
High level
Calibration result
Day Date Time Reference Reading ? Diff Error(%) > Criteria(¥
eading rror(%) riteria(%) Result
1 30-May-25 09:46-09:48 12.49 12.4 -0.1 0.1 0.5 Pass
2 31-May-25 09:05-09:07 12.49 125 0.0 0.0 0.5 Pass
3 1-Jun-25 08:31-08:33 12.49 12.4 -0.1 0.1 0.5 Pass
4 2-Jun-25 09:06-09:08 12.49 125 0.0 0.0 0.5 Pass
5 3-Jun-25 08:18-08:20 12.49 12.4 -0.1 0.1 0.5 Pass
6 4-Jun-25 09:11-09:13 12.49 12.3 -0.2 0.2 0.5 Pass
7 5-Jun-25 10:00-10:02 12.49 12.4 -0.1 0.1 0.5 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Equation 1 : reference concentration = —Coos Xlear Where : Coes = Gas cylinder concentration,
L path length L cell = Cell /ength,

L petn = Path length
2) Reading value unit that used to calibrate must be the same unit as the reference 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.Woramat Sikulab

R/ N
i»j” W
(Mr.Jerasak Chareywiman) (Mr.Anuwat Kruangam)
Service technician Approved engineer

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th



Environmental Laboratory CEMS Analysis/Test Report

}( ‘{ s C G Industrial Service and Lab, SCI Eco Services Co.,Ltd Issued date 10-06-25
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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 29 May - 05 June 2025
Report No. TREL25/00108 Attn Pornsak P.

CEMS technical data & Reference material

Measurement Opacity Analyzer brand/model DURAG D-R290
Analyzer serial number 1210789 Certified reference number - 1296846
USEPA Filter due date 6 May 2025 Certified value 0.0 5.4
Sampling technique In-situ
v" Direct Measurement range 100.0
Calibration method % Dilution Reference value (%) 0.0 5.44
% Gas cell (In-Situ) Y
% Reference comparision
Zero level
Calibration result
Day Date Time Reference Reading? Diff E %) Criteria(% Result
eading rror(%) eria(%) esu
1 30-May-25 09:28-09:30 0.0 0.0 0.0 0.0 3.0 Pass
2 31-May-25 08:58-09:00 0.0 0.0 0.0 0.0 3.0 Pass
3 1-Jun-25 08:23-08:25 0.0 -0.1 -0.1 0.1 3.0 Pass
4 2-Jun-25 09:12-09:14 0.0 0.0 0.0 0.0 3.0 Pass
5 3-Jun-25 08:11-08:13 0.0 0.1 0.1 0.1 3.0 Pass
6 4-Jun-25 09:01-09:03 0.0 0.0 0.0 0.0 3.0 Pass
7 5-Jun-25 09:42-09:44 0.0 0.0 0.0 0.0 3.0 Pass
Low level
Calibration result
Day Date Time Reference Reading ? Diff Error(%) > Criteria(¥
eading rror(%) riteria(%) Result
1 30-May-25 09:30-09:32 5.4 5.6 0.2 0.2 3.0 Pass
2 31-May-25 09:00-09:02 5.4 5.5 0.1 0.1 3.0 Pass
3 1-Jun-25 08:25-08:27 5.4 5.6 0.2 0.2 3.0 Pass
4 2-Jun-25 09:14-09:16 5.4 5.5 0.1 0.1 3.0 Pass
5 3-Jun-25 08:13-08:15 5.4 5.7 0.3 0.3 3.0 Pass
6 4-Jun-25 09:03-09:05 5.4 5.6 0.2 0.2 3.0 Pass
7 5-Jun-25 09:44-09:46 5.4 5.7 0.3 0.3 3.0 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Cgas X L cey Where : Cg4es = Gas cylinder concentration,

Equation 1 : reference concentration =
L path fength L.y =Celllength,

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.Woramat Sikulab

,7,,}4 n./ 91»..(
(Mr.Jerasak Chareywiman) (Mr.Anuwat Kruangam)
Service technician Approved engineer

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Calibration Drift Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 1
Address 28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120 Duration 29 May - 05 June 2025
Report No. TREL25/00108 Attn Pornsak P.

CEMS technical data & Reference material

Measurement Opacity Analyzer brand/model DURAG D-R290
Analyzer serial number 1210789 Certified reference number 1296847 1293258
USEPA Filter due date 6 May 2025 Certified value 20.23 36.2
Sampling technique In-situ

v' Direct Measurement range 100.0 %
Calibration method x Dilution Reference value (%) 20.23 36.2

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

Mid level
Calibration result
Day Date Time Reference Reading ? Diff Error(%) > Criteria(% Result

eading rror(%) (%)
1 30-May-25 09:32-09:34 20.2 19.8 -0.4 0.4 3.0 Pass
2 31-May-25 09:02-09:04 20.2 19.2 -1.0 1.0 3.0 Pass
3 1-Jun-25 08:27-08:29 20.2 19.9 -0.3 0.3 3.0 Pass
4 2-Jun-25 09:16-09:18 20.2 20.0 -0.2 0.2 3.0 Pass
5 3-Jun-25 08:15-08:17 20.2 20.0 -0.2 0.2 3.0 Pass
6 4-Jun-25 09:05-09:07 20.2 19.8 -0.4 0.4 3.0 Pass
7 5-Jun-25 09:46-09:48 20.2 19.8 -0.4 0.4 3.0 Pass

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

eading rror(%) eria(%) esu
1 30-May-25 09:34-09:36 36.2 35.9 -0.3 0.3 3.0 Pass
2 31-May-25 09:04-09:06 36.2 35.8 -0.4 0.4 3.0 Pass
3 1-Jun-25 08:29-08:31 36.2 35.6 -0.6 0.6 3.0 Pass
4 2-Jun-25 09:18-09:20 36.2 35.6 -0.6 0.6 3.0 Pass
5 3-Jun-25 08:17-08:19 36.2 35.7 -0.5 0.5 3.0 Pass
6 4-Jun-25 09:07-09:09 36.2 35.6 -0.6 0.6 3.0 Pass
7 5-Jun-25 09:48-09:50 36.2 35.5 -0.7 0.7 3.0 Pass

Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Cgas X L cey Where - Cges = Gas cylinder concentration,

Equation 1 : reference 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 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.Woramat Sikulab

f“—J
,-’,,JA /J‘ ( ?1‘““1
(Mr.Jerasak Chareywiman) (Mr.Anuwat Kruangam)
Service technician Approved engineer

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)
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 10-06-25

33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110 Page 9 of 11
Calibration Drift Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd (White Cement Plant) Location Stack Kiln 1
Address 28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120 Duration 29 May - 05 June 2025
Report No. TREL25/00108 Attn Pornsak P.

CEMS technical data & Reference material
Measurement Temperature Analyzer brand/model OPSIS PT110
Analyzer serial number - Reference analyzer Fluke 511l
Ref analyzer serial no 10860206 Sampling technique In-situ

X Direct Measurement range 200.0 Celsius degree
Calibration method % Dilution

% Gas cell (In-Situ) !
v" Reference comparision

In-Stack condition

Calibration result

Day Pate Time Reference Reading? Diff Error(%)®  Criteria(%) Result
1 30-May-25 09:30-10:30 152.7 154.7 2.0 1.0 3.0 Pass
2 31-May-25 09:00-10:00 133.2 134.1 0.9 0.4 3.0 Pass
3 1-Jun-25 08:30-09:30 131.6 132.7 11 0.6 3.0 Pass
4 2-Jun-25 09:00-10:00 133.4 134.9 1.5 0.8 3.0 Pass
5 3-Jun-25 08:10-09:10 139.6 140.2 0.6 0.3 3.0 Pass
6 4-Jun-25 09:00-10:00 140.2 141.9 1.7 0.8 3.0 Pass
7 5-Jun-25 10:00-11:00 136.3 137.4 1.1 0.6 3.0 Pass

Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.

Equation 1 : reference concentration =

CgusXLceII Where : Cgas

= Gas cylinder concentration,

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

(Mr.Jerasak Chareywiman)

Service technician Approved engineer

(Mr.Anuwat Kruangam)

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)

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 10-06-25

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 29 May - 05 June 2025
Report No. TREL25/00108 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 39114567-705 Sampling technique In-situ
% Direct Measurement range 1,100.0 millibars
Calibration method % Dilution
% Gas cell (In-Situ) !
v" Reference comparision
In-Stack condition
Calibration result
Day Date Time 2 - 3) —
Reference Reading Diff Error(%) Criteria(%) Result
1 30-May-25 09:30-10:30 1,002.4 997.3 -5.1 0.5 3.0 Pass
2 31-May-25 09:00-10:00 1,003.2 998.9 -4.3 0.4 3.0 Pass
3 1-Jun-25 08:30-09:30 1,003.0 998.0 -5.0 0.5 3.0 Pass
4 2-Jun-25 09:00-10:00 1,001.7 997.2 -4.5 0.4 3.0 Pass
5 3-Jun-25 08:10-09:10 1,000.1 996.9 -3.2 0.3 3.0 Pass
6 4-Jun-25 09:00-10:00 996.3 996.3 0.0 0.0 3.0 Pass
7 5-Jun-25 10:00-11:00 1,001.0 996.5 -4.5 0.4 3.0 Pass

Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.

Equation 1 : reference concentration =

CgusXLceII Where : Cgas

= Gas cylinder concentration,

L path length L cell = Cell /ength,
L petn = Path length
2) Reading value unit that used to calibrate must be the same unit as the reference 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.Woramat Sikulab

—d

"3,\;,,,./

(Mr.Jerasak Chareywiman)

Service technician Approved engineer

(Mr.Anuwat Kruangam)

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)

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 10-06-25
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 29 May - 05 June 2025
Report No. TREL25/00108 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(%) (%)
1 30-May-25 09:33-09:35 0.0 0.0 0.0 0.0 3.0 Pass
2 31-May-25 09:07-09:09 0.0 0.0 0.0 0.0 3.0 Pass
3 1-Jun-25 08:19-08:21 0.0 0.0 0.0 0.0 3.0 Pass
4 2-Jun-25 09:23-09:25 0.0 0.0 0.0 0.0 3.0 Pass
5 3-Jun-25 08:16-08:18 0.0 0.0 0.0 0.0 3.0 Pass
6 4-Jun-25 09:07-09:09 0.0 0.0 0.0 0.1 3.0 Pass
7 5-Jun-25 10:11-10:13 0.0 0.0 0.0 0.0 3.0 Pass
Internal calibration point 2
Calibration result
Day Date Time Reference Reading ? Diff E %) Criteria(% Result
eading rror(%) eria(%) esu
1 30-May-25 09:35-09:37 14.0 139 -0.1 0.2 3.0 Pass
2 31-May-25 09:09-09:11 14.0 13.9 -0.1 0.2 3.0 Pass
3 1-Jun-25 08:21-08:23 14.0 13.9 -0.1 0.2 3.0 Pass
4 2-Jun-25 09:25-09:27 14.0 13.9 -0.1 0.2 3.0 Pass
5 3-Jun-25 08:18-08:20 14.0 139 -0.1 0.2 3.0 Pass
6 4-Jun-25 09:09-09:11 14.0 139 -0.1 0.2 3.0 Pass
7 5-Jun-25 10:13-10:15 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 = G Xlear Where : Coos = Gas cylinder concentration,
L path length Ley = 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.Woramat Sikulab

e
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(Mr.Jerasak Chareywiman)
Service technician

(Mr.Anuwat Kruangam)
Approved engineer

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)

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

Standard Equipment and Certification

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Verification Report No. TREL25/00108

Parameter Equipment Name MetC Code Subcontractor Date of Certified expiration date
CEMS
- 7 Days Calibration Drift Test USEPA Protocol Calibration gas
- 0, : 2.041%, Cylinder No.ET0048995 - - 24-Jun-24 24-Jun-32
- 0, : 12.49%, Cylinder No.ET0049069 - - 29-Oct-24 29-Oct-32
- CO : 10070 ppm, Cylinder No.EB0097910 - - 13-Jun-22 13-Jun-30
- NO : 6086 ppm, Cylinder No.EB0144374 - - 24-Aug-21 24-Aug-29
- NO,; : 962 ppm, Cylinder No.HR97KNF - - 16-Jul-24 16-Jul-27
- S0, : 1625.0 ppm, Cylinder No.EB0097910 - - 13-Jun-22 13-Jun-30
Equipment Name MetC Code Date of Calibration Recommended

Next Calibration

- Durag D-R 290-85 : 1296846
- Durag D-R 290-85 : 1296847

- Durag D-R 290-85 : 1293258

7-May-24
7-May-24

7-May-24

6-May-25
6-May-25

6-May-25




- Airgas Specialty Gases
AI I'gas Airgas USA LLC
, 6141 Easton Road
an Air Liquide company Plumsteadville. PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer: LINDE (THAILAND)

PUBLIC COMPANY LIM
Part Number: EO03NI9BE15A0056 Reference Number: 160-402454697-1
Cylinder Number: EB0097910 Cylinder Volume: 144.5 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12022 Valve Outlet: 660
Gas Code: C0,502,BALN2 Certification Date: Jun 13, 2022

Expiration Date: Jun 13, 2030

Certification performed in accordance with “EPA Traceability Protacol 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
unceriainty 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/mule basis unle ss otheiwise noled.

Do Not Use This Cylinder below 100 ESiE- i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
SULFUR DIOXIDE 1600 PPM 1625 PPM G1 +/- 0.6% NIST Traceable 06/06/2022, 06/13/2022
CARBON MONOXIDE 1.000 % 1.007 % G1 +/- 0.7% NIST Traceable 06/06/2022

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 030100 AAL17986 1.97 % CARBON MONOXIDE/NITROGEN +-0.6% May 14, 2024

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 6 N1KD579 NDIR May 26, 2022
Nicolet iS50 FTIR AUP2110295 S02 FTIR Jun 02, 2022

Triad Data Available Upon Request

NOTES:Gross Weight: 28.9 Kg
Net Weight: 4.8 Kg

ﬁ/”f%/é/!/f’f/ A ?/@(/ﬁ/@ |ACCREDITED)
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Airgas Specialty Gases

! : Airgas USA, LLC
; : 12722 S. Wentworth Ave,
Chicago, IL 60628

an Air Liquide company Aligas ot

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E02NI99E15A1940 Reference Number: 54-402163320-1
Cylinder Number:  EB0144374 Cylinder Volume: 144.4 Cubic Feet
Laboratory: 124 - Chicago (SAP) - IL Cylinder Pressure: 2015 PSIG
PGVP Number: B12021 Valve Outlet: 660

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

Expiration Date: Aug 24, 2029

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certlfication 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
uncerlainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentralions are on a
mole/mole basis unless otherwise noted.

Do Nol 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
NOX 6000 PPM 6083 PPM G2 +/- 1% NIST Traceable 08/13/2021, 08/24/2021
NITRIC OXIDE 6000 PPM 6086 PPM G2 +/- 1% NIST Traceable 08/13/2021, 08/24/2021
w—lﬁ ‘ :
e T T T T T A (R e e e e S P

CALIBRATION STAN DARDS |
Type Lot ID Cylinder No Concentration ; | Uncertainty Expiration Date
NTRM 9010115 KALO03043 | 2954 PPM NITRIC OXIDE/NITROGEN : +/- 0.5% QOct 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 1o the GIIS used in the assay and not part of the analysis.

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
MKS FTIR 017707558 FTIR Aug 19, 2021
MKS FTIR 017707558 FTIR Aug19, 2021

Triad Data Available Upon Request

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

TESTING CERT 3082.0¢

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

i

s proved for Release Page 1 of 54-402163320-1




Airgas Specialty Gases

Alr as Airgas USA LLC
a 6141 Easton Road
an Air Liquide company Plumsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STAN DARD

Cusftomer: BANGKOK INDUSTRIAL Customer PO Number: 5224003013
GAS COLTD

Part Number: E02NI9BEBDACO15 Reference Number: 160-403073448-1

Cylinder Number: ET0048995 Cylinder Volume: 83.0 CF

Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2214 PSIG

PGVP Number: A12024 Valve Outlet: 580

Gas Code: 02,BALN Certification Date: Jun 24, 2024

Expiration Date: Jun 24, 2032

Cerlification performed in accordance with “EPA Traceability Protocol for Assay and Cerlification of Gaseous Calibration Standards (May 2012)" docurnent 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
molefmole basis unless olherwise noted. The results relate only to the iterns tested. The report shall not be reproduced except in full without approval of the laboratory. Do
Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
OXYGEN 2.000 % 2.041 % G1 +/- 0.4% NIST Traceable 06/24/2024
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date

9.961 % OXYGEN/NITROGEN +-0.3% Nov 05, 2024

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
| SIEMENS OXYMAT 6 - N1-W5-951 - 02 PARAMAGNETIC Jun 19, 2024 |

09060233 CC263101

Triad Data Available Upon Request

NOTES:PRODUCED IN ACCORDANCE WITH ISO17025 REQUIREMENTS
K=2 95% UNCERTAINTY

Gross Weight: 17.7 Kg

Net Weight: 2.8 Kg

PO# 5224003013

s _,;\\L@{/C/W (ACCREDITED)

Approved for Release CERT 3082.05

Page 1 of 1



AIR ¥4
PRODUCTS Certificate of Analysis

Air Products Singapore Industrial Gases
2 International Business Park

The Stratea\éTower 2 #03-23

SINGAPORE 609930

SINGAPORE

Tel: 6332 2440

Fax: 6334 1005

Date Printed: 06 AUG 2024

Container Type: _ XA7A - 471 Aluminum Cylinder
Outlet Valve Connection: CGAG660

Net Weight: 11.520 kg

Fill Pressure @ 15 °C: 150.0 bar-g
Fill Pressure @ 15 °C: 152.957 kg/cm?2
Contents @ 0°C, 1013 mbar:  7.772 Nm3

Material “ ' [ mfg. Date Analysis Date Best if Used By
3907759 Mixture of Gases 16 JUL 2024 05 AUG 2024 16 JUL 2027
Batch Inspection Lot Source Location

3566443 040009654068 . 7069

CTN,SN: HR97KNF,L240801095;

LOWER UPPER NOMINAL ACTUAL UNIT |EXPANDED| NO REPS ANALYTICAL
LIMIT LIMIT VALUE VALUE ' | UNCERT. [STDDEV | PHASE | FREQ | METHOD
Nitrogen Dioxide ‘
960 962 ppmmo 2%rel | Ana
Carbon Dioxide |
32.400 32.385 % mole + 0.2%rel | Grav
Nitrogen
67.52 % mole * 0.2%rel I Grav
This certificate is issued electronically and is valid without a signature.
REMARKS: |
Analytic Freq : | = Individual analysis, B = Batch analysis, Q = Calculated value, S = Source.

The suffix (m) in the Unit of Measure refers to mass. !
The expanded uncertainty has been calculated with a cova}rage factor k=2.

This certificate is Froduced in accordance with ISO 6141. |
The certified results are traceable to gas reference materials, or to mass traceable to national standards.

To obtain details about the applicable traceability, please contact us.

Do not use below a pressure of 3 bar (excluding product supgiied at less than 10 bar).
Maintain storage and use temperature between -10 and 50,°C or lower if stipulated by local regulation.

Page 1 of 1



il ' ) Airgas Specialty Gases
AI rgas Airgas USALLC
o B 6141 Easton Road
an Air Liquide company Plumsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS

Grade of Product: EPA PROTOCOL STANDARD
Customer: AIR LIQUIDE

(THAILAND) LTD
Part Number: E02NISBEB0ADT31 Reference Number: 160-403182024-1
Cylinder Number: ~ ET0049069 ' Cylinder Volume: ~ 85.0 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2214 PSIG
PGVP Number: A12024 Valve Qutlet: 590
Gas Code: 02,BALN Certification Date: Oct 29, 2024

Expiration Date: Oct 29, 2032
—_———
Cerlification 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 impuritics which affect the use of ihis calibration mixlure. Ali concentralions are on a
mole/mole basis unless otherwise noted. The results relate only to the items tested. The report shall not be reproduced except in full without approval of the laboratory. Do
Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
OXYGEN 12.00 % 12.49 % G1 ‘ +/- 0.5% NIST Traceable 10/29/2024
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date

09060233 CC263101 9.961 % OXYGEN/NITROGEN +/- 0.3% Nov 05, 2024

, ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
| SIEMENS OXYMAT 6 - N1-W5-951 - 02 PARAMAGNETIC Oct 03, 2024 |

Triad Data Available Upon Request

NOTES:Gross Weight: 17.7 Kg
Net Weight: 2.8 Kg

Mol e,

Approved for Release Page 1 of 1



Ministry of Higher Education, Science, Research and Innovation

w\' National Institute of Metrology (Thailand)
NS XD
Y-

MT

Certificate of Calibration

Certificate No.
Issued by

NSC-TIS-TIS 17025
TS-4116-24 Calibration 0144
Spectrophotometry Laboratory
Thermometry and Optical Metrology Department

Page 1 of 3 pages

MEASUREMENT ITEM :

MANUFACTURER

MODEL/TYPE

SERIAL NUMBER

CUSTOMER

MEASUREMENT DATE :

Regular spectral transmittance of a transmitting filter or film

DURAG

Durag D-R 290-85

1296846, 1296847 and 1293258

SCI Eco Services Co.,Ltd.
33/2 Moo 3, Tambol Banpa,
Amphor Kaeng Khoi, Saraburi 18110

7 May 2024

The calibration results only marked with an asterisk * in this certificate are not within the scope accradited by TISL
The reported measurement result relates only to the measurand and applies only at the time of measurement.

Reference: Date:

TMC7472-01/24 21 May 2024

Approved by: Performed by:
(Charuayrat Yaokulbodee) (Natthapong Damduang)

Partial reproduction of this certificate is permitted only with a written permission from NIMT.

Technopolis Office, 3/4-5 Moo 3, Klong 5, Klong Luang, Pathumthani 12120 Thailand, Telephone: 66 2577 5100, Facsimile: 66 2577 3659



us National Institute of Metrology (Thailand)

b\

NIMT

Continuation of the Certificate of Calibration Number TS-4116-24 Page 2 of 3 pages

ENVIRONMENTAL CONDITIONS:
The measurement was carried out in an ambient temperature of (23.0 + 2.0) °C and relative humidity

of (50 £15) %

MEASUREMENT METHOD:

The reference spectrophotometer, Perkin-Elmer Lambda 850+, was used to measure the spectral
transmittance values of the test item from 380 nm to 830 nm in 5 nm intervals and 1 nm bandwidth.
The accuracy of this instrument is checked periodically using the national reference standards for
regular spectral transmittance scale of NIMT.

The source was a tungsten halogen.

The detector was a photomultiplier tube.

The measured area was a patch approximately 11 mm high x 1 mm wide.

The measurement beam was depolarized.

MEASUREMENT RESULTS:

The second measurand is the luminous transmittance calculated from the values of spectral regular
transmittance. The value of the measurand is reported together with the associate expanded
measurement uncertainty with the coverage factor, k~2, in Table 1.

MEASUREMENT UNCERTAINTY:

The measurement uncertainties presented are the expanded absolute measurement uncertainties
obtained by multiplying the standard absolute measurement uncertainties by the corresponding
coverage factors, k. They have been determined in accordance with JCGM 100: 2008: Evaluation of
measurement data -- Guide to the expression of uncertainty in measurement (GUM 1995 with minor
corrections). For each reported wavelength point, the value of the measurand lies within the range of
values corresponding to the coverage probability of approximately 95 %.

MEASUREMENT TRACEABILITY:
This certificate provides traceability of measurement to recognized national standards, and to the
realization of the appropriate definition of the measured quantity.



us National Institute of Metrology (Thailand)

NIMT

Continuation of the Certificate of Calibration Number TS-4116-24 Page 3 of 3 pages

MEAUREMENT RESULT:

Table 1
Luminous Transmittance of Sample S/N: 1296846, 1296847 and 1293258

~ N | Luminous Transmittance | *Luminous Opacity
1296846 | (9456 £ 062) | (544 £062) |
1296847 | (7977 %055 | (2023 +055)
1293258 | (63.80 £ 048) | (3620 £ 048)
' T __End of Table 1 , .

Note for Table 1: The luminous transmittance is caluculated based on the V() function together
with standard illuminant A as defined by CIE as shown in the following equation:

780 nm

J‘380 nm
780 nm

f380 nm

%T(A) - V(L) - EQL)dA
V(A) - E(L)dA

%T, =

%T,
%T (1)
V(D)
EQ)

is percent luminous transmittance;

is the value of percent spectral regular transmittance at the wavelength I;

is value of luminosity function at the wavelength 1 as defined by CIE;

is the value of each standard illuminant at the wavelength 1 as defined by CIE.

***Fnd of the Certificate of Calibration***



National Institute of Metrology (Thailand)

Ministry of Higher Education, Science, Research and Innovation

Certificate of Calibration

NSC-TISI-TIS 17025
Certificate No. : TS-4115-24 Calibration 0144
Issued by :  Spectrophotometry Laboratory

Thermometry and Optical Metrology Department

Page 1 of 3 pages

MEASUREMENT ITEM : Regular spectral transmittance of a transmitting filter or film

MANUFACTURER : DURAG

MODEL/TYPE : Durag D-R 290-85

SERIAL NUMBER : 1309296, 1309297 and 1309298
CUSTOMER : SCI Eco Services Co.,Ltd.

33/2 Moo 3, Tambol Banpa,
Amphor Kaeng Khoi, Saraburi 18110

MEASUREMENT DATE : 7 May 2024

The calibration results only marked with an asterisk * in this certificate are not within the scope accradited by TISI.
The reported measurement result relates only to the measurand and applies only at the time of measurement.

Reference: Date: Approved by: Performed by:
TMC7471-01/24 21 May 2024 C’-/\_,_./«/ /zﬂ_/?
(Charuayrat Yaokulbodee) (Natthapong Damduang)

Partial reproduction of this certificate is permitted only with a written permission from NIMT.

Technopolis Office, 3/4-5 Moo 3, Klong 5, Klong Luang, Pathumthani 12120 Thailand, Telephone: 66 2577 5100, Facsimile: 66 2577 3659



us National Institute of Metrology (Thailand)

NIMT

Continuation of the Certificate of Calibration Number TS-4115-24 Page 2 of 3 pages

ENVIRONMENTAL CONDITIONS:
The measurement was carried out in an ambient temperature of (23.0 £ 2.0) °C and relative humidity

of (50 £15) %

MEASUREMENT METHOD:

The reference spectrophotometer, Perkin-Elmer Lambda 850+, was used to measure the spectral
transmittance values of the test item from 380 nm to 830 nm in 5 nm intervals and 1 nm bandwidth.
The accuracy of this instrument is checked periodically using the national reference standards for
regular spectral transmittance scale of NIMT.

The source was a tungsten halogen.

The detector was a photomultiplier tube.

The measured area was a patch approximately 11 mm high x 1 mm wide.

The measurement beam was depolarized.

MEASUREMENT RESULTS:

The second measurand is the luminous transmittance calculated from the values of spectral regular
transmittance. The value of the measurand is reported together with the associate expanded
measurement uncertainty with the coverage factor, k~2, in Table 1.

MEASUREMENT UNCERTAINTY:

The measurement uncertainties presented are the expanded absolute measurement uncertainties
obtained by multiplying the standard absolute measurement uncertainties by the corresponding
coverage factors, k. They have been determined in accordance with JCGM 100: 2008: Evaluation of
measurement data -- Guide to the expression of uncertainty in measurement (GUM 1995 with minor
corrections). For each reported wavelength point, the value of the measurand lies within the range of
values corresponding to the coverage probability of approximately 95 %.

MEASUREMENT TRACEABILITY:
This certificate provides traceability of measurement to recognized national standards, and to the
realization of the appropriate definition of the measured quantity.



us National Institute of Metrology (Thailand)

NIMT

Continuation of the Certificate of Calibration number TS-4115-24 Page 3 of 3 pages

MEAUREMENT RESULT:

Table 1
Luminous Transmittance of Sample S/N: 1309296, 1309297 and 1309298

% S/N " Luminous Transmittance | * Luminous Opac1ty :
s Ty e e
| 1309296 4132060 | (587£060)
1309297 | (7937 £ 055) x% (2063 £0.55
1309298 (5575 + 045 | (4425 + 045‘1._._,_-.1

Note for Table 1: The luminous transmittance is caluculated based on the V(1) function together
with standard illuminant A as defined by CIE as shown in the following equation: ‘

IS M o6T(2) - V(A) - EQ)dA
SISOy (2) - E(A)dA

80 nm

%T, =

%T, is percent luminous transmittance;
%T(1) s the value of percent spectral regular transmittance at the wavelength 1;
V(1) is value of luminosity function at the wavelength | as defined by CIE;

E(1) s the value of each standard illuminant at the wavelength 1 as defined by CIE.

***Fnd of the Certificate of Calibration***



CERTIFICATE OF CALIBRATION

Certificate No. CE 230070

CENTER ON INDUSTRIAL INSTRUMENT CALIBRATION
Classroom Building 4, 2nd Floor ’/{f”“m\“\‘t\

King Monglut's University of Technology Thonburi [,
126 Pracha-u-thit Road, Bangmod, Thungkru, Bangkok 10140  »sC-TISI-TIS 17025
Tel : 0 2872 5281-2, 024708311-2 Fax : 0 28725283 CALIBRATION 0179
E-mail : cic.cal@kmutt.ac.th www.cic.kmutt.ac.th

a/\

Page 1 of 3

Date of Issue 26 June 2023

Customer SCI ECO SERVICES CO., LTD.
(INDUSTRIAL SERVICE AND LAB)
Address 33/2 Moo3, Tambol Banpa,
Amphor Kaeng Khoi, Saraburi 18110
Instrument No. IE 230070
Instrument Name Digital Thermometer .
¢ OV
Manufacturer FLUKE vla ’J%!’ !’a"l
Model 5101 O‘f%f
85 JuL 2013
Serial No. 10860206
ID. No. SP-648
Issue by Electrical Laboratory

Approved Signatory C;) / ;, ( Sujin Hansitthisuntorn )

The reported expanded uncertainly is based on a standard uncertainty multiﬂéd by a coverage factor k = 2, providing a level of confidence of approximately 95%.

This result relates only to the item calibrated. The certificate shall not be reproduced except in full, without the written approval of the laboratory.




CENTER ON INDUSTRIAL
INSTRUMENT CALIBRATION
KING MONGKUT 'S UNIVERSITY OF TECHNOLOGY THONBURI

Certificate No.  CE 230070 Page 2 of 3

INSTRUMENT DESCRIPTION:

Instrument Name : Digital Thermometer

Manufacturer: FLUKE Model: 5111

Serial Number: 10860206 Environment: (23 +1.5)°C
ID. No.: SP-648 (45 +10) %RH
Received Date: 22 June 2023 Condition As-Received: Used ltem
Calibrated Date: 26 June 2023

Calibration Reference:  W0550: In-house method based on EURAMET cg-11

MEASUREMENTS:
This instrument was calibrated by the reference standard that is traceable to recognised National Standards. Which

realize the units of measurement according to the International System of Units ( SI).
TRACEABILITY OF CERTIFICATE:
1. National Institute of Metrology (Thailand), (NIMT) through

1.1 NIMT Certificate No. EE-0030-23 for Universal Calibrator Serial No. 40145

REFERENCE STANDARDS:
1. Universal Calibrator Model 9100 . Serial No. 40145 Due. Date 22 March 2025

Approved Signatory </>{ (- ( Sujin Hansitthisuntorn )

Oﬁﬂéwmeusnssmzom
85 JuL 201

y



CENTER ON INDUSTRIAL
INSTRUMENT CALIBRATION
KING MONGKUT 'S UNIVERSITY OF TECHNOLOGY THONBURI

Certificate No.  CE 230070 Page 3 of 3

MEASUREMENT RESULTS:

Thermocouple Type K Measurement:

Applied Value Indicated Value Uncertainty (£)
0.0 °C 0.0 °C 0.31 °C
50.0 °C 50.0 °C 0.31 °C
100.0 °C 100.1 °C 0.31 °C
150.0 °C 150.0 °C 0.34 °C
200.0 °C 200.0 °C 0.34 °C

NOTES:
-The uncertainties quoted apply only to the values obtained during the period of calibration and are not indicative of

the stability of the instrument.

End of certificate

Approved Signatory C} ,/ L}\ ( Sujin Hansitthisuntorn )

%@15/[29\1.5/!559[)2014
85 JuL' 2073



Metrological Center
(\ : SCI ECO Services Company Limited
k)‘ S CG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 NSC-TISI-TIS 17025
Bangkok Tel : +668 9205 6851 , +669 8247 2360 EALIRRATIEN Daed
Website : www.scieco.co.th E-Mail : calibrate@scg.com
Certificate No.  P230064 Page 1 of 2

Certificate of Calibration

Equipment : Digital Barometer

Manufacturer Testo

Model ; Testo 511 % - 3{%
Q3L

Serial No. 39114567/705

Customer Code

i
SP-693 O‘F"”

08 JuL 2003

ID No. P0996A5
Customer SCI Eco Services Co.,Ltd. (Industrial Service and Lab)

33/2 Moo 3, Tambol Banpa,

Amphor Kaeng khoi, Saraburi 18110
Date of Receipt 06 June 2023
Calibrated By Winit Chittabute ( Technician )
Approved By W\C / Montri Comnuan ( Calibration Manager )

Date of Issue 13 JUN 2023

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-L14118/31-08-64



©ISCG

Certificate No. P230064

33/2 Moo

Equipment
Date of Calibration
Environment

Metrological Center

SCI ECO Services Company Limited

3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

NSC-TISI-TIS 17025
CALIBRATION 0244

Calibration Report

Digital Barometer

12 June 2023
Temperature (23+2) °c
Relative Humidity (55 +15) %

Page 2 of 2

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
1) Resonant Sensor Barometer
3. This certification is traceable to :

Model
DPI 141

Serial No.
14100960

Certificate No
P230059

Due Date
15 March 2024

-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 805 to 1015  mbar Resolution 0.1  mbar
Condition of Calibration Item : Good
Pressure Medium Al
Reference level of calibration Item : At Center of Scale
5. Result of test : At Ambient Condition : UuC = 10025 mbar , STD = 999.90 mbar
Set Calibration Point UUC. Reading Average Standard Reading Uncertainty
mbar mbar Increase Decrease + mbar
930 933.3 930.40 930.41 0.40
990 993.2 990.47 990.51 0.40
1000 1003.2 1000.46 1000.49 0.40
1010 1013.2 1010.33 1010.38 0.40
1020 1023.3 1020.55 1020.53 0.40
1030 1033.2 1030.23 1030.28 0.40
Conversion Factor 1 mbar = 100.0 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 % .

hodmC.

Approved By

FM-L15 117/15-05-63

/
08 JUL i?. 3
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Never waste any waste
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Calibration Drift Test Report
The Siam Cement (Tha Luang) Co.,Ltd

(White Cement Plant)

Sampling Date : 30 May - 6 June 2025
Location: Stack Kiln 2

Eipviienimenital
Monitoring Report

by SCleco




( ‘ Environmental Laboratory CEMS Analysis/Executive summary
} { S ‘ G Industrial Service and Lab, SCI Eco Services Co.,Ltd Issued date 10-06-25
\ ) 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 : 30 May - 6 June 2025

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
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 1680 (ISO/IEC 17025: 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th



@ISCG

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

CEMS Analysis/Test Report
Issued date 10-06-25

33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110 Page 2 of 10
Calibration Drift Test Report
Customer The Siam Cement (Tha luang) Co.,Ltd (White Cement Plant) Location Stack Kiln 2
Address 28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120 Duration 30 May - 6 June 2025
Report No. TREL25/00108 Attn Pornsak P.

Gas measurement

CEMS technical data & Reference material

Carbon monoxide

Analyzer brand/model

Opsis AR650

Analyzer serial number 1-446 Gas cylinder number EB0097910
Gas expiration date 13 June 2030 Gas conc (ppm) 10,070.0
Sampling technique In-situ

X Direct Measurement range 1,000.0 ppm
Calibration method % Dilution Reference concentration 503.9 ppm

V" Gas cell (In-situ) 2 High level point 50.4 % of range

% Reference comparision

Zero level
Calibration result
Day Date Time Reference Reading ? Diff Error(%)>  Criteria(% Result
eading rror(%) (%)
1 31-May-25 10:00-10:05 0.0 0.0 0.0 0.0 5.0 Pass
2 1-Jun-25 09:14-09:19 0.0 0.4 0.4 0.0 5.0 Pass
3 2-Jun-25 10:06-10:08 0.0 -0.1 -0.1 0.0 5.0 Pass
4 3-Jun-25 09:03-09:06 0.0 0.2 0.2 0.0 5.0 Pass
5 4-Jun-25 09:46-09:48 0.0 0.3 0.3 0.0 5.0 Pass
6 5-Jun-25 11:55-11:57 0.0 0.4 0.4 0.0 5.0 Pass
7 6-Jun-25 09:28-09:30 0.0 -0.1 -0.1 0.0 5.0 Pass
High level
Calibration result
Day Date Time Reference Reading? Diff E %) Criteria(% Result
eading rror(%) eria(%) esu
1 31-May-25 10:05-10:08 503.9 526.4 225 2.3 5.0 Pass
2 1-Jun-25 09:19-09:22 503.9 489.2 -14.7 1.5 5.0 Pass
3 2-Jun-25 10:08-10:11 503.9 506.6 2.7 0.3 5.0 Pass
4 3-Jun-25 09:06-09:15 503.9 497.5 -6.4 0.6 5.0 Pass
5 4-Jun-25 09:48-09:50 503.9 488.3 -15.6 1.6 5.0 Pass
6 5-Jun-25 11:57-12:06 503.9 495.2 -8.7 0.9 5.0 Pass
7 6-Jun-25 09:30-09:35 503.9 500.3 -3.6 0.4 5.0 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Equation 1 : reference concentration = — CoasXlea Where : Coes = Gas cylinder concentration,
L path fength Ly = Cell length,

L potn = 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.Woramat Sikulab

—red
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(Mr.Jerasak Chareywiman)

(Mr.Anuwat Kruangam)

Service technician Approved engineer

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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\ ) 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110

CEMS Analysis/Test Report
Issued date 10-06-25

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 30 May - 6 June 2025
Report No. TREL25/00108 Attn Pornsak P.

CEMS technical data & Reference material

Gas measurement Nitric oxide Analyzer brand/model Opsis AR600
Analyzer serial number E-2661 Gas cylinder number EB0144374
Gas expiration date 24 June 2029 Gas conc (ppm) 6,086.0
Sampling technique In-situ
X Direct Measurement range 600.0 ppm
Calibration method % Dilution Reference concentration 351.5 ppm
V' Gas cell (In-Situ) D) High level point 58.6 % of range
% Reference comparision
Zero level
. Calibration result
Day Date Time Reference Reading? Diff E %) Criteria(% Result
eading rror(%) eria(%) esu
1 31-May-25 10:37-10:39 0.0 0.0 0.0 0.0 2.5 Pass
2 1-Jun-25 09:55-08:58 0.0 -0.3 -0.3 0.1 2.5 Pass
3 2-Jun-25 10:42-10:44 0.0 0.0 0.0 0.0 2.5 Pass
4 3-Jun-25 09:44-09:46 0.0 0.0 0.0 0.0 2.5 Pass
5 4-Jun-25 10:18-10:20 0.0 -0.2 -0.2 0.0 2.5 Pass
6 5-Jun-25 12:30-12:32 0.0 -0.1 -0.1 0.0 2.5 Pass
7 6-Jun-25 10:12-10:17 0.0 0.2 0.2 0.0 2.5 Pass
High level
. Calibration result
Day Date Time Reference Reading ? Diff Error(%)°> iteria(9
eading rror(%) Criteria(%) Result
1 31-May-25 10:39-10:48 351.5 345.3 -6.2 1.0 2.5 Pass
2 1-Jun-25 09:58-10:05 351.5 343.9 -7.6 1.3 2.5 Pass
3 2-Jun-25 10:44-10:50 351.5 345.7 -5.8 1.0 2.5 Pass
4 3-Jun-25 09:46-09:50 351.5 346.2 -5.3 0.9 2.5 Pass
5 4-Jun-25 10:20-10:27 351.5 350.7 -0.8 0.1 2.5 Pass
6 5-Jun-25 12:32-12:38 351.5 346.2 -5.3 0.9 2.5 Pass
7 6-Jun-25 10:17-10:22 351.5 344.6 -6.9 1.2 2.5 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Equation 1 : reference concentration = — ComsXlea Where : Cous = Cas cylinder concentration,
L path length L cell = Cell /ength,

L potn = 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.Woramat Sikulab

~7 ~

A W

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

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)

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



Environmental Laboratory CEMS Analysis/Test Report

}( ‘{ s C G Industrial Service and Lab, SCI Eco Services Co.,Ltd Issued date 10-06-25
\ ) 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110 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 30 May - 6 June 2025
Report No. TREL25/00108 Attn Pornsak P.

CEMS technical data & Reference material

Gas measurement Nitrogen dioxide Analyzer brand/model Opsis AR600
Analyzer serial number E-2661 Gas cylinder number HR97KNF
Gas expiration date 16 July 2027 Gas conc (ppm) 962.0
Sampling technique In-situ
X Direct Measurement range 75.0 ppm
Calibration method % Dilution Reference concentration 48.1 ppm
v’ Gas cell (In-Situ) ¥ High level point 64.1 % of range
% Reference comparision
Zero level
Calibration result
Day Date Time Reference Reading ? Diff Error(%)>)  Criteria(% Result
eading rror(%) (%)
1 31-May-25 10:28-10:31 0.0 0.3 0.3 0.1 2.5 Pass
2 1-Jun-25 09:44-09:48 0.0 0.3 0.3 0.1 2.5 Pass
3 2-Jun-25 10:35-10:37 0.0 -0.3 -0.3 0.1 2.5 Pass
4 3-Jun-25 09:36-09:39 0.0 0.0 0.0 0.0 2.5 Pass
5 4-Jun-25 10:11-10:13 0.0 0.3 0.3 0.1 2.5 Pass
6 5-Jun-25 12:23-12:25 0.0 -0.3 -0.3 0.1 2.5 Pass
7 6-Jun-25 09:54-10:01 0.0 -0.3 -0.3 0.1 2.5 Pass
High level
. Calibration result
Day Date Time Reference Reading? Diff E %) Criteria(% Result
eading rror(%) eria(%) esu
1 31-May-25 10:31-10:36 48.1 47.6 -0.5 0.1 2.5 Pass
2 1-Jun-25 09:48-09:54 48.1 47.4 -0.7 0.1 2.5 Pass
3 2-Jun-25 10:37-10:41 48.1 47.1 -1.0 0.2 2.5 Pass
4 3-Jun-25 09:39-09:43 48.1 47.1 -1.0 0.2 2.5 Pass
5 4-Jun-25 10:13-10:17 48.1 47.8 -0.3 0.0 2.5 Pass
6 5-Jun-25 12:25-12:29 48.1 47.9 -0.2 0.0 2.5 Pass
7 6-Jun-25 10:01-10:10 48.1 47.7 -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 = — ComsXlear Where : Cous = Gas cylinder concentration,
L path length Ly = Celllength,

L paen = 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.Woramat Sikulab

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

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th



Environmental Laboratory CEMS Analysis/Test Report

}( ‘{ s C G Industrial Service and Lab, SCI Eco Services Co.,Ltd Issued date 10-06-25
\ ) 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 30 May - 6 June 2025
Report No. TREL25/00108 Attn Pornsak P.

CEMS technical data & Reference material

Gas measurement Sulphur dioxide Analyzer brand/model Opsis AR600
Analyzer serial number E-2661 Gas cylinder number EB0097910
Gas expiration date 13 June 2030 Gas conc (ppm) 1,625.0
Sampling technique In-situ
X Direct Measurement range 300.0 ppm
Calibration method % Dilution Reference concentration 157.0 ppm
v' Gas cell (In-Situ) D) High level point 52.3 % of range
% Reference comparision
Zero level
Calibration result
Day Date Time Reference Reading? Diff E %) Criteria(% Result
eading rror(%) eria(%) esu
1 31-May-25 10:22-10:23 0.0 -0.1 -0.1 0.0 2.5 Pass
2 1-Jun-25 09:35-09:36 0.0 -0.2 -0.2 0.1 2.5 Pass
3 2-Jun-25 10:25-10:26 0.0 0.1 0.1 0.0 2.5 Pass
4 3-Jun-25 09:28-09:30 0.0 0.2 0.2 0.1 2.5 Pass
5 4-Jun-25 10:03-10:05 0.0 0.1 0.1 0.0 2.5 Pass
6 5-Jun-25 12:19-12:20 0.0 0.0 0.0 0.0 2.5 Pass
7 6-Jun-25 09:48-09:50 0.0 0.0 0.0 0.0 2.5 Pass
High level
Calibration result
Day Date Time Reference Reading ? Diff Error(%)>)  Criteria(9
eading rror(%) riteria(%) Result
1 31-May-25 11:31-11:42 157.0 153.5 -3.5 1.2 2.5 Pass
2 1-Jun-25 11:36-11:45 157.0 153.2 -3.8 1.3 2.5 Pass
3 2-Jun-25 09:14-09:24 157.0 160.0 3.0 1.0 2.5 Pass
4 3-Jun-25 09:55-09:59 157.0 156.2 -0.8 0.3 2.5 Pass
5 4-Jun-25 09:47-09:52 157.0 154.3 -2.7 0.9 2.5 Pass
6 5-Jun-25 09:25-09:34 157.0 157.7 0.7 0.2 2.5 Pass
7 6-Jun-25 09:58-10:05 157.0 157.8 0.8 0.3 2.5 Pass

Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.

Cgas X L cen = Gas cylinder concentration,

Where : Cas
L path length L cell = Cell /ength,
L patn = Path length
2) Reading value unit that used to calibrate must be the same unit as the reference 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.Woramat Sikulab

Equation 1 : reference concentration =

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

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110 Page 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 30 May - 6 June 2025
Report No. TREL25/00108 Attn Pornsak P.
CEMS technical data & Reference material
Measurement Temperature Analyzer brand/model OPSIS PT110
Analyzer serial number - Reference analyzer Fluke Fluke 714
Ref analyzer serial no 1897020 Sampling technique In-situ
X Direct Measurement range 200.0 Celsius degree
Calibration method % Dilution
% Gas cell (In-Situ) !
v" Reference comparision
In-Stack condition
. Calibration result
Day Date Time 2 - 3 —
Reference Reading Diff Error(%) Criteria(%) Result
1 31-May-25 10:00-11:00 32.4 33.1 0.7 0.4 3.0 Pass
2 1-Jun-25 09:30-10:30 32.5 33.0 0.5 0.3 3.0 Pass
3 2-Jun-25 10:00-11:00 30.7 31.1 0.4 0.2 3.0 Pass
4 3-Jun-25 09:10-10:10 29.8 30.8 1.0 0.5 3.0 Pass
5 4-Jun-25 10:00-11:00 30.4 31.2 0.8 0.4 3.0 Pass
6 5-Jun-25 12:00-13:00 30.9 324 15 0.7 3.0 Pass
7 6-Jun-25 09:30-10:30 30.1 31.5 1.4 0.7 3.0 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Cgas X L cen Where : Cqs = Gas cylinder concentration,

Equation 1 : reference concentration =
Lputh length cell = Cell /ength,

L potn = 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.
1. Mr.Pramote Sasungnoen
2. Mr.Woramat Sikulab

Tester :

nd

7/,}11:\-/

(Mr.Jerasak Chareywiman)
Service technician

(Mr.Anuwat Kruangam)
Approved engineer

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)
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 10-06-25

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 30 May - 6 June 2025
Report No. TREL25/00108 Attn Pornsak P.

CEMS technical data & Reference material

Measurement Pressure Analyzer brand/model
Analyzer serial number - Reference analyzer
Ref analyzer serial no 39114567/705 Sampling technique

X Direct Measurement range
Calibration method % Dilution

% Gas cell (In-Situ) !
v" Reference comparision

In-Stack condition

OPSIS BM101

Testo 511

In-situ

1,100.0 millibars

Calibration result

Day Date Time Reference Reading? Diff Error(%)®  Criteria(%) Result
1 31-May-25 10:00-11:00 1,002.5 996.6 -5.9 0.5 3.0 Pass
2 1-Jun-25 09:30-10:30 1,002.1 996.3 -5.8 0.5 3.0 Pass
3 2-Jun-25 10:00-11:00 1,001.7 992.6 9.1 0.8 3.0 Pass
4 3-Jun-25 09:10-10:10 1,001.1 994.5 -6.6 0.6 3.0 Pass
5 4-Jun-25 10:00-11:00 999.8 991.1 -8.7 0.8 3.0 Pass
6 5-Jun-25 12:00-13:00 1,000.0 990.7 9.3 0.8 3.0 Pass
7 6-Jun-25 09:30-10:30 1,001.4 993.1 -8.3 0.8 3.0 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Cgas X L cen Where : Cqs = Gas cylinder concentration,

Equation 1 : reference concentration =

Lputh length Leey = Cell length,
L potn = 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.Woramat Sikulab

?”Jn ,J (91"“"‘J
(Mr.Jerasak Chareywiman) (Mr.Anuwat Kruangam)
Service technician Approved engineer

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)

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 10-06-25
\ ) 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 30 May - 6 June 2025
Report No. TREL25/00108 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 31-May-25 10:02-10:04 0.0 0.0 0.0 0.0 3.0 Pass
2 1-Jun-25 09:19-09:21 0.0 0.0 0.0 0.0 3.0 Pass
3 2-Jun-25 10:13-10:15 0.0 0.0 0.0 0.0 3.0 Pass
4 3-Jun-25 09:12-09:14 0.0 0.0 0.0 0.0 3.0 Pass
5 4-Jun-25 09:55-09:57 0.0 0.0 0.0 0.0 3.0 Pass
6 5-Jun-25 12:04-12:06 0.0 0.0 0.0 0.0 3.0 Pass
7 6-Jun-25 09:30-09:32 0.0 0.0 0.0 0.0 3.0 Pass
Internal calibration point 2
Calibration result
Day Date Time Reference Reading? Diff E %) Criteria(% Result

eading rror(%) eria(%) esu
1 31-May-25 10:04-10:06 14.0 13.9 -0.1 0.2 3.0 Pass
2 1-Jun-25 09:21-09:23 14.0 13.9 -0.1 0.2 3.0 Pass
3 2-Jun-25 10:15-10:17 14.0 13.9 -0.1 0.2 3.0 Pass
4 3-Jun-25 09:14-09:16 14.0 13.9 -0.1 0.2 3.0 Pass
5 4-Jun-25 09:57-09:59 14.0 13.9 -0.1 0.2 3.0 Pass
6 5-Jun-25 12:06-12:08 14.0 13.9 -0.1 0.2 3.0 Pass
7 6-Jun-25 09:32-09:34 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 = — CoasXlea Where : Coes = Gas cylinder concentration,
L path length Ly = Celllength,

L paen = 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.Woramat Sikulab

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

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Appendix A

Standard Equipment and Certification

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



Verification Report No. TREL25/00108
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Parameter Equipment Name MetC Code Subcontractor Date of Certified expiration date
CEMS
- 7 Days Calibration Drift Test USEPA Protocol Calibration gas
- CO : 10070 ppm, Cylinder No.EB0097910 - - 13-Jun-22 13-Jun-30
- NO : 6086 ppm, Cylinder No.EB0144374 - - 24-Jun-21 24-Jun-29
- NO, : 962 ppm, Cylinder No.HR97KNF - - 16-Jul-24 16-Jul-27

- SO, : 1625 ppm, Cylinder No.EB0097910 - - 13-Jun-22 13-Jun-30




- Airgas Specialty Gases
AI I'gas Airgas USA LLC
, 6141 Easton Road
an Air Liquide company Plumsteadville. PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer: LINDE (THAILAND)

PUBLIC COMPANY LIM
Part Number: EO03NI9BE15A0056 Reference Number: 160-402454697-1
Cylinder Number: EB0097910 Cylinder Volume: 144.5 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12022 Valve Outlet: 660
Gas Code: C0,502,BALN2 Certification Date: Jun 13, 2022

Expiration Date: Jun 13, 2030

Certification performed in accordance with “EPA Traceability Protacol 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
unceriainty 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/mule basis unle ss otheiwise noled.

Do Not Use This Cylinder below 100 ESiE- i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
SULFUR DIOXIDE 1600 PPM 1625 PPM G1 +/- 0.6% NIST Traceable 06/06/2022, 06/13/2022
CARBON MONOXIDE 1.000 % 1.007 % G1 +/- 0.7% NIST Traceable 06/06/2022

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 030100 AAL17986 1.97 % CARBON MONOXIDE/NITROGEN +-0.6% May 14, 2024

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 6 N1KD579 NDIR May 26, 2022
Nicolet iS50 FTIR AUP2110295 S02 FTIR Jun 02, 2022

Triad Data Available Upon Request

NOTES:Gross Weight: 28.9 Kg
Net Weight: 4.8 Kg

ﬁ/”f%/é/!/f’f/ A ?/@(/ﬁ/@ |ACCREDITED)

Approved for Release CERT 3082.05 Page 1 of 1




Airgas Specialty Gases

! : Airgas USA, LLC
; : 12722 S. Wentworth Ave,
Chicago, IL 60628

an Air Liquide company Aligas ot

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E02NI99E15A1940 Reference Number: 54-402163320-1
Cylinder Number:  EB0144374 Cylinder Volume: 144.4 Cubic Feet
Laboratory: 124 - Chicago (SAP) - IL Cylinder Pressure: 2015 PSIG
PGVP Number: B12021 Valve Outlet: 660

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

Expiration Date: Aug 24, 2029

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certlfication 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
uncerlainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentralions are on a
mole/mole basis unless otherwise noted.

Do Nol 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
NOX 6000 PPM 6083 PPM G2 +/- 1% NIST Traceable 08/13/2021, 08/24/2021
NITRIC OXIDE 6000 PPM 6086 PPM G2 +/- 1% NIST Traceable 08/13/2021, 08/24/2021
w—lﬁ ‘ :
e T T T T T A (R e e e e S P

CALIBRATION STAN DARDS |
Type Lot ID Cylinder No Concentration ; | Uncertainty Expiration Date
NTRM 9010115 KALO03043 | 2954 PPM NITRIC OXIDE/NITROGEN : +/- 0.5% QOct 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 1o the GIIS used in the assay and not part of the analysis.

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
MKS FTIR 017707558 FTIR Aug 19, 2021
MKS FTIR 017707558 FTIR Aug19, 2021

Triad Data Available Upon Request

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

TESTING CERT 3082.0¢

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

i

s proved for Release Page 1 of 54-402163320-1




AIR ¥4
PRODUCTS Certificate of Analysis

Air Products Singapore Industrial Gases
2 International Business Park

The Stratea\éTower 2 #03-23

SINGAPORE 609930

SINGAPORE

Tel: 6332 2440

Fax: 6334 1005

Date Printed: 06 AUG 2024

Container Type: _ XA7A - 471 Aluminum Cylinder
Outlet Valve Connection: CGAG660

Net Weight: 11.520 kg

Fill Pressure @ 15 °C: 150.0 bar-g
Fill Pressure @ 15 °C: 152.957 kg/cm?2
Contents @ 0°C, 1013 mbar:  7.772 Nm3

Material “ ' [ mfg. Date Analysis Date Best if Used By
3907759 Mixture of Gases 16 JUL 2024 05 AUG 2024 16 JUL 2027
Batch Inspection Lot Source Location

3566443 040009654068 . 7069

CTN,SN: HR97KNF,L240801095;

LOWER UPPER NOMINAL ACTUAL UNIT |EXPANDED| NO REPS ANALYTICAL
LIMIT LIMIT VALUE VALUE ' | UNCERT. [STDDEV | PHASE | FREQ | METHOD
Nitrogen Dioxide ‘
960 962 ppmmo 2%rel | Ana
Carbon Dioxide |
32.400 32.385 % mole + 0.2%rel | Grav
Nitrogen
67.52 % mole * 0.2%rel I Grav
This certificate is issued electronically and is valid without a signature.
REMARKS: |
Analytic Freq : | = Individual analysis, B = Batch analysis, Q = Calculated value, S = Source.

The suffix (m) in the Unit of Measure refers to mass. !
The expanded uncertainty has been calculated with a cova}rage factor k=2.

This certificate is Froduced in accordance with ISO 6141. |
The certified results are traceable to gas reference materials, or to mass traceable to national standards.

To obtain details about the applicable traceability, please contact us.

Do not use below a pressure of 3 bar (excluding product supgiied at less than 10 bar).
Maintain storage and use temperature between -10 and 50,°C or lower if stipulated by local regulation.

Page 1 of 1



CERTIFICATE OF CALIBRATION
CENTER ON INDUSTRIAL INSTRUMENT CALIBRATION

Classroom Building 4, 2nd Floor

King Monglwt’s University of Technology Thonburi :
126 Pracha-u-thit Road, Bangmod, Thungkru, Bangkok 10140 NSC-TISI-TIS 17025
Tel : 0 2872 5281-2, 0 24708311-2 Fax : 028725283 CALIBRATION 0179
E-mail : cic.cal@kmutt.ac.th www.cic.kmutt.ac.th

Page 1 of 3
Certificate No. CE 230150 Date of Issue 28 November 2023
Customer ; SCI ECO SERVICES CO., LTD.

(INDUSTRIAL SERVICE AND LAB)

Address : 33/2 Moo 3, Tambol Banpa,
Amphor Kaeng Khoi, Saraburi 18110

Instrument No. : IE 230150

Instrument Name :  Thermocouple Calibrator

Manufacturer : FLUKE

Model . 714
Serial No. : 1897020
ID. No. . SP-346
Issue by Electrical Laboratory

Approved Signatory Q / j‘-/ﬁ_\_ ( Sujin Hansitthisuntorn )

The reported expanded uncertainty is based on a standard uncertainty multip i{d/ by a coverage factor k = 2, providing a level of confidence of approximately 95%.
This result relates only to the item calibrated. The certificate shall not be reproduced except in full, without the written approval of the laboratory.




CENTER ON INDUSTRIAL
INSTRUMENT CALIBRATION
KING MONGKUT 'S UNIVERSITY OF TECHNOLOGY THONBURI

Certificate No.  CE 230150 Page 2 of 3

INSTRUMENT DESCRIPTION:

Instrument Name : Thermocouple Calibrator

Manufacturer: Fluke Model: 714

Serial Number: 1897020 Environment: (23.+£15) e

ID. No.: SP-346 (45 +10) %RH
Received Date: 8 November 2023 Condition As-Received: Used ltem
Calibrated Date: 28 November 2023

Calibration Reference: ~ W0513: In-house method Base-on EURAMET cg-15
W0527: In -house method direct measurement by digital multimeter

W0551, W0559: In-house method Base-on EURAMET cg-11

MEASUREMENTS:
This instrument was calibrated by comparison with standard that is traceable to recognised National Standards,

Which realize the units of measurement according to the International System of Units ( SI ).

TRACEABILITY OF CERTIFICATE:

1. National Institute of Metrology (Thailand), (NIMT) through
1.1 NIMT Certificate No. EE-0030-23 for Universal Calibrator Serial No. 40145
1.2 NIMT Certificate No. EE-0049-23  for Reference Multimeter Serial No. 389272213
1.3 CIC Certificate No. CT220001 for Digital Multimeter with Probe Serial No. US 36090582

RFERENCE STANDARDS:
1. Universal Calibrator Model 9100 Serial No. 40145 Due. Date 22 March 2025

2. Reference Multimeter Model 8508A Serial No. 389272213 Due. Date 2 June 2025
3. Digital Multimeter with Probe ~ Model 34401A Serial No. US 36090582 Due. Date 4 January 2024
Approved Signatory <) ( s PO ( Sujin Hansitthisuntorn )

7

F0215/Rev.5/155ep2014



Certificate No.

MEASUREMENT RESULTS:

DC Voltage Measurement

CE 230150

CENTER ON

INDUSTRIAL

INSTRUMENT CALIBRATION
KING MONGKUT 'S UNIVERSITY OF TECHNOLOGY THONBURI

Page 3

Range Applied Value Indicated Value Uncertainty (£)
mV -10.000 mV -10.000 mV 0.0056 mV
0.000 mV 0.003 mV 0.0050 mV
35.000 mV 356.011 mV 0.0074 mV
75.000 mV 75.018 mV 0.011 mV
Thermocouple Measurement: internal cold junction compensate, ITS-90 scale
Type Applied Value Indicated Value Uncertainty ( £)
K -180.03 °C -180.3 °C 0.52 °C
0.03 °C -0.2 °C 0.30 °C
1199.97 °C 1200.1 °C 0.33 °C
DC Voltage Source
Range UUT Setting Measured Value Uncertainty (£)
mV -10.000 mV -9.9786 mV 0.0013 mV
0.000 mV 0.0176 mV 0.0012 mV
35.000 mV 35.0008 mV 0.0013 mV
75.000 mV 74.9818 mV 0.0015 mV

Thermocouple Source: internal cold junction compensate, ITS-90 scale

Type UUC Setting Measured Value Uncertainty (£)
K -180.0 °C -178.35 °C 0.52 °C
0.0 °C 0.26 °C 0.29 °C
1200.0 °C 1200.09 °C 0.34 °C

NOTES:

of 3

-The uncertainties quoted apply only to the values obtained during the period of calibration and are not indicative of

the stability of the instrument.

Approved Signatory

End of certificate

AN

( Sujin Hansitthisuntorn )

FO215/Rev.5/155ep2014



Metrological Center
(\ : SCI ECO Services Company Limited
k)‘ S CG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 NSC-TISI-TIS 17025
Bangkok Tel : +668 9205 6851 , +669 8247 2360 EALIRRATIEN Daed
Website : www.scieco.co.th E-Mail : calibrate@scg.com
Certificate No.  P230064 Page 1 of 2

Certificate of Calibration

Equipment : Digital Barometer

Manufacturer Testo

Model ; Testo 511 % - 3{%
Q3L

Serial No. 39114567/705

Customer Code

i
SP-693 O‘F"”

08 JuL 2003

ID No. P0996A5
Customer SCI Eco Services Co.,Ltd. (Industrial Service and Lab)

33/2 Moo 3, Tambol Banpa,

Amphor Kaeng khoi, Saraburi 18110
Date of Receipt 06 June 2023
Calibrated By Winit Chittabute ( Technician )
Approved By W\C / Montri Comnuan ( Calibration Manager )

Date of Issue 13 JUN 2023

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-L14118/31-08-64



©ISCG

Certificate No. P230064

33/2 Moo

Equipment
Date of Calibration
Environment

Metrological Center

SCI ECO Services Company Limited

3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

NSC-TISI-TIS 17025
CALIBRATION 0244

Calibration Report

Digital Barometer

12 June 2023
Temperature (23+2) °c
Relative Humidity (55 +15) %

Page 2 of 2

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
1) Resonant Sensor Barometer
3. This certification is traceable to :

Model
DPI 141

Serial No.
14100960

Certificate No
P230059

Due Date
15 March 2024

-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 805 to 1015  mbar Resolution 0.1  mbar
Condition of Calibration Item : Good
Pressure Medium Al
Reference level of calibration Item : At Center of Scale
5. Result of test : At Ambient Condition : UuC = 10025 mbar , STD = 999.90 mbar
Set Calibration Point UUC. Reading Average Standard Reading Uncertainty
mbar mbar Increase Decrease + mbar
930 933.3 930.40 930.41 0.40
990 993.2 990.47 990.51 0.40
1000 1003.2 1000.46 1000.49 0.40
1010 1013.2 1010.33 1010.38 0.40
1020 1023.3 1020.55 1020.53 0.40
1030 1033.2 1030.23 1030.28 0.40
Conversion Factor 1 mbar = 100.0 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 % .

hodmC.

Approved By

FM-L15 117/15-05-63

/
08 JUL i?. 3



- Airgas Specialty Gases
AI I'gas Airgas USA LLC
, 6141 Easton Road
an Air Liquide company Plumsteadville. PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer: LINDE (THAILAND)

PUBLIC COMPANY LIM
Part Number: EO03NI9BE15A0056 Reference Number: 160-402454697-1
Cylinder Number: EB0097910 Cylinder Volume: 144.5 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12022 Valve Outlet: 660
Gas Code: C0,502,BALN2 Certification Date: Jun 13, 2022

Expiration Date: Jun 13, 2030

Certification performed in accordance with “EPA Traceability Protacol 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
unceriainty 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/mule basis unle ss otheiwise noled.

Do Not Use This Cylinder below 100 ESiE- i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
SULFUR DIOXIDE 1600 PPM 1625 PPM G1 +/- 0.6% NIST Traceable 06/06/2022, 06/13/2022
CARBON MONOXIDE 1.000 % 1.007 % G1 +/- 0.7% NIST Traceable 06/06/2022

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 030100 AAL17986 1.97 % CARBON MONOXIDE/NITROGEN +-0.6% May 14, 2024

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 6 N1KD579 NDIR May 26, 2022
Nicolet iS50 FTIR AUP2110295 S02 FTIR Jun 02, 2022

Triad Data Available Upon Request

NOTES:Gross Weight: 28.9 Kg
Net Weight: 4.8 Kg

ﬁ/”f%/é/!/f’f/ A ?/@(/ﬁ/@ |ACCREDITED)

Approved for Release CERT 3082.05 Page 1 of 1




Airgas Specialty Gases

! : Airgas USA, LLC
; : 12722 S. Wentworth Ave,
Chicago, IL 60628

an Air Liquide company Aligas ot

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E02NI99E15A1940 Reference Number: 54-402163320-1
Cylinder Number:  EB0144374 Cylinder Volume: 144.4 Cubic Feet
Laboratory: 124 - Chicago (SAP) - IL Cylinder Pressure: 2015 PSIG
PGVP Number: B12021 Valve Outlet: 660

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

Expiration Date: Aug 24, 2029

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certlfication 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
uncerlainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentralions are on a
mole/mole basis unless otherwise noted.

Do Nol 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
NOX 6000 PPM 6083 PPM G2 +/- 1% NIST Traceable 08/13/2021, 08/24/2021
NITRIC OXIDE 6000 PPM 6086 PPM G2 +/- 1% NIST Traceable 08/13/2021, 08/24/2021
w—lﬁ ‘ :
e T T T T T A (R e e e e S P

CALIBRATION STAN DARDS |
Type Lot ID Cylinder No Concentration ; | Uncertainty Expiration Date
NTRM 9010115 KALO03043 | 2954 PPM NITRIC OXIDE/NITROGEN : +/- 0.5% QOct 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 1o the GIIS used in the assay and not part of the analysis.

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
MKS FTIR 017707558 FTIR Aug 19, 2021
MKS FTIR 017707558 FTIR Aug19, 2021

Triad Data Available Upon Request

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

TESTING CERT 3082.0¢

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

i

s proved for Release Page 1 of 54-402163320-1




AIR ¥4
PRODUCTS Certificate of Analysis

Air Products Singapore Industrial Gases
2 International Business Park

The Stratea\éTower 2 #03-23

SINGAPORE 609930

SINGAPORE

Tel: 6332 2440

Fax: 6334 1005

Date Printed: 06 AUG 2024

Container Type: _ XA7A - 471 Aluminum Cylinder
Outlet Valve Connection: CGAG660

Net Weight: 11.520 kg

Fill Pressure @ 15 °C: 150.0 bar-g
Fill Pressure @ 15 °C: 152.957 kg/cm?2
Contents @ 0°C, 1013 mbar:  7.772 Nm3

Material “ ' [ mfg. Date Analysis Date Best if Used By
3907759 Mixture of Gases 16 JUL 2024 05 AUG 2024 16 JUL 2027
Batch Inspection Lot Source Location

3566443 040009654068 . 7069

CTN,SN: HR97KNF,L240801095;

LOWER UPPER NOMINAL ACTUAL UNIT |EXPANDED| NO REPS ANALYTICAL
LIMIT LIMIT VALUE VALUE ' | UNCERT. [STDDEV | PHASE | FREQ | METHOD
Nitrogen Dioxide ‘
960 962 ppmmo 2%rel | Ana
Carbon Dioxide |
32.400 32.385 % mole + 0.2%rel | Grav
Nitrogen
67.52 % mole * 0.2%rel I Grav
This certificate is issued electronically and is valid without a signature.
REMARKS: |
Analytic Freq : | = Individual analysis, B = Batch analysis, Q = Calculated value, S = Source.

The suffix (m) in the Unit of Measure refers to mass. !
The expanded uncertainty has been calculated with a cova}rage factor k=2.

This certificate is Froduced in accordance with ISO 6141. |
The certified results are traceable to gas reference materials, or to mass traceable to national standards.

To obtain details about the applicable traceability, please contact us.

Do not use below a pressure of 3 bar (excluding product supgiied at less than 10 bar).
Maintain storage and use temperature between -10 and 50,°C or lower if stipulated by local regulation.

Page 1 of 1



CERTIFICATE OF CALIBRATION
CENTER ON INDUSTRIAL INSTRUMENT CALIBRATION

Classroom Building 4, 2nd Floor

King Monglwt’s University of Technology Thonburi :
126 Pracha-u-thit Road, Bangmod, Thungkru, Bangkok 10140 NSC-TISI-TIS 17025
Tel : 0 2872 5281-2, 0 24708311-2 Fax : 028725283 CALIBRATION 0179
E-mail : cic.cal@kmutt.ac.th www.cic.kmutt.ac.th

Page 1 of 3
Certificate No. CE 230150 Date of Issue 28 November 2023
Customer ; SCI ECO SERVICES CO., LTD.

(INDUSTRIAL SERVICE AND LAB)

Address : 33/2 Moo 3, Tambol Banpa,
Amphor Kaeng Khoi, Saraburi 18110

Instrument No. : IE 230150

Instrument Name :  Thermocouple Calibrator

Manufacturer : FLUKE

Model . 714
Serial No. : 1897020
ID. No. . SP-346
Issue by Electrical Laboratory

Approved Signatory Q / j‘-/ﬁ_\_ ( Sujin Hansitthisuntorn )

The reported expanded uncertainty is based on a standard uncertainty multip i{d/ by a coverage factor k = 2, providing a level of confidence of approximately 95%.
This result relates only to the item calibrated. The certificate shall not be reproduced except in full, without the written approval of the laboratory.




CENTER ON INDUSTRIAL
INSTRUMENT CALIBRATION
KING MONGKUT 'S UNIVERSITY OF TECHNOLOGY THONBURI

Certificate No.  CE 230150 Page 2 of 3

INSTRUMENT DESCRIPTION:

Instrument Name : Thermocouple Calibrator

Manufacturer: Fluke Model: 714

Serial Number: 1897020 Environment: (23.+£15) e

ID. No.: SP-346 (45 +10) %RH
Received Date: 8 November 2023 Condition As-Received: Used ltem
Calibrated Date: 28 November 2023

Calibration Reference: ~ W0513: In-house method Base-on EURAMET cg-15
W0527: In -house method direct measurement by digital multimeter

W0551, W0559: In-house method Base-on EURAMET cg-11

MEASUREMENTS:
This instrument was calibrated by comparison with standard that is traceable to recognised National Standards,

Which realize the units of measurement according to the International System of Units ( SI ).

TRACEABILITY OF CERTIFICATE:

1. National Institute of Metrology (Thailand), (NIMT) through
1.1 NIMT Certificate No. EE-0030-23 for Universal Calibrator Serial No. 40145
1.2 NIMT Certificate No. EE-0049-23  for Reference Multimeter Serial No. 389272213
1.3 CIC Certificate No. CT220001 for Digital Multimeter with Probe Serial No. US 36090582

RFERENCE STANDARDS:
1. Universal Calibrator Model 9100 Serial No. 40145 Due. Date 22 March 2025

2. Reference Multimeter Model 8508A Serial No. 389272213 Due. Date 2 June 2025
3. Digital Multimeter with Probe ~ Model 34401A Serial No. US 36090582 Due. Date 4 January 2024
Approved Signatory <) ( s PO ( Sujin Hansitthisuntorn )

7
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Certificate No.

MEASUREMENT RESULTS:

DC Voltage Measurement

CE 230150

CENTER ON

INDUSTRIAL

INSTRUMENT CALIBRATION
KING MONGKUT 'S UNIVERSITY OF TECHNOLOGY THONBURI

Page 3

Range Applied Value Indicated Value Uncertainty (£)
mV -10.000 mV -10.000 mV 0.0056 mV
0.000 mV 0.003 mV 0.0050 mV
35.000 mV 356.011 mV 0.0074 mV
75.000 mV 75.018 mV 0.011 mV
Thermocouple Measurement: internal cold junction compensate, ITS-90 scale
Type Applied Value Indicated Value Uncertainty ( £)
K -180.03 °C -180.3 °C 0.52 °C
0.03 °C -0.2 °C 0.30 °C
1199.97 °C 1200.1 °C 0.33 °C
DC Voltage Source
Range UUT Setting Measured Value Uncertainty (£)
mV -10.000 mV -9.9786 mV 0.0013 mV
0.000 mV 0.0176 mV 0.0012 mV
35.000 mV 35.0008 mV 0.0013 mV
75.000 mV 74.9818 mV 0.0015 mV

Thermocouple Source: internal cold junction compensate, ITS-90 scale

Type UUC Setting Measured Value Uncertainty (£)
K -180.0 °C -178.35 °C 0.52 °C
0.0 °C 0.26 °C 0.29 °C
1200.0 °C 1200.09 °C 0.34 °C

NOTES:

of 3

-The uncertainties quoted apply only to the values obtained during the period of calibration and are not indicative of

the stability of the instrument.

Approved Signatory

End of certificate

AN

( Sujin Hansitthisuntorn )

FO215/Rev.5/155ep2014



Metrological Center
(\ : SCI ECO Services Company Limited
k)‘ S CG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 NSC-TISI-TIS 17025
Bangkok Tel : +668 9205 6851 , +669 8247 2360 EALIRRATIEN Daed
Website : www.scieco.co.th E-Mail : calibrate@scg.com
Certificate No.  P230064 Page 1 of 2

Certificate of Calibration

Equipment : Digital Barometer

Manufacturer Testo

Model ; Testo 511 % - 3{%
Q3L

Serial No. 39114567/705

Customer Code

i
SP-693 O‘F"”

08 JuL 2003

ID No. P0996A5
Customer SCI Eco Services Co.,Ltd. (Industrial Service and Lab)

33/2 Moo 3, Tambol Banpa,

Amphor Kaeng khoi, Saraburi 18110
Date of Receipt 06 June 2023
Calibrated By Winit Chittabute ( Technician )
Approved By W\C / Montri Comnuan ( Calibration Manager )

Date of Issue 13 JUN 2023

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-L14118/31-08-64



©ISCG

Certificate No. P230064

33/2 Moo

Equipment
Date of Calibration
Environment

Metrological Center

SCI ECO Services Company Limited

3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

NSC-TISI-TIS 17025
CALIBRATION 0244

Calibration Report

Digital Barometer

12 June 2023
Temperature (23+2) °c
Relative Humidity (55 +15) %

Page 2 of 2

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
1) Resonant Sensor Barometer
3. This certification is traceable to :

Model
DPI 141

Serial No.
14100960

Certificate No
P230059

Due Date
15 March 2024

-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 805 to 1015  mbar Resolution 0.1  mbar
Condition of Calibration Item : Good
Pressure Medium Al
Reference level of calibration Item : At Center of Scale
5. Result of test : At Ambient Condition : UuC = 10025 mbar , STD = 999.90 mbar
Set Calibration Point UUC. Reading Average Standard Reading Uncertainty
mbar mbar Increase Decrease + mbar
930 933.3 930.40 930.41 0.40
990 993.2 990.47 990.51 0.40
1000 1003.2 1000.46 1000.49 0.40
1010 1013.2 1010.33 1010.38 0.40
1020 1023.3 1020.55 1020.53 0.40
1030 1033.2 1030.23 1030.28 0.40
Conversion Factor 1 mbar = 100.0 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 % .

hodmC.

Approved By

FM-L15 117/15-05-63

/
08 JUL i?. 3



SCleco

Never waste any waste
Subsidiary of SCG CBM

S H‘%ﬂ“ ri, 18110, Thailand.
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Relative Accuracy Test Audit & Dust Correlation Report

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

1. unudn

2. Saqus:avA

3. YdUIIANISNA&EDU

4, UgwJ

5. JomKualunN1sasI9aouUNISHIvIU

6. WIASTUAIREITDD

7. aunstiiazindaviionislunisasivaaundugndov

8. WaN1sQsd>vaouU

9. asuwanisasdoaaunIuQNCoY

NMIANUDN N WaAUDUIAEDIASI:KAN Relative Accuracy
MAWUDN Y WaAUDtUIa=3IASItH Dust correlation
MAWUDN A WAASIIIANA3IASIHADIUITUIUYDYWUADDD
MAWUDN Y JoyaduoIn CEMS yovlsvviuliazdoya RM
MARUON D sUlidavyouzritnisnaaou
MAWUDN @ Joyanis Calibration/ Certificate lazioNaNSAINEITOD

—_

o o U W N

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

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)



( ‘ Environmental Laboratory
) ‘ S ‘ G Metrological Center, SCI Eco Services Co., Ltd
\ ) 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110

aisutuasIv

SR 1 YDUIIANISNAEDUS:UU CEMS

MSIVA 2 WINVIUAMNASNAEDU 31IASIEH lazASIvEDUATUNIW

MSVN 3 RM AT3Ias Relative Accuracy Criteria

sWA 4 INUANTISNAEOUNVEGGAUDY Dust correlation

MSIVA 5 AWNASTIURIREITOV

s 6 aUNSUATETUNNSASIDEOUAILONADVYDYS:UU CEMS

s 7 JoriKuanisnaaeUANUILUENTUWNS

MsA 8 asUnanisFusuil3suiRsuAnwanauovUaovrioin 2

SR 9 JorKuaNIsSNaaoUAIUAUWUS Dust correlation

@SR 10 WaN1SAS203aUSUNURUA:00VADE38D 0D
ISEVAAUAUANADIITNTUYDVNUALDDD

@SR 1 IEavNSIUSEUIRgUANAIUAUIEDAUUSUNURNUADDVIIN3E5 1059

@SR 12 Wan1sANUDIU Dust correlation IUS8UIRBUAWALWUSSUIUUGOY

f

ans Unmw

(=
W

MWA 1 NSWIEQVAUFUWUSIUU Exponential correlation
SEHIIVAINISADUAUDYOIN CEMS MUADIUITUIURNUADDY
DINNNSAISI93aAd8 RM NEND: 7% O, YoVUaDVHIJDINT 2

X
Cr
-

—_

N NN 0O O il woN

10

10
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S1YVIUNANISASIDADUNISIIVIUYDVSEUUAAIIASIDIA
AtunIwoINIADEcidIdDVIVUSOTUG

1. unun

usSENYuBIuuAing (MKasw) 51a Asvvududivudund 1W10Y) UDUKUNETH USUN 10d & To S1A 1sos3a
Isa S 1I0URANITUN1SASI9aUNISHYIUYDVS:UUAAMILASIDIAATUNIWDINFADE IV DITDVILUSATUE
(CEMS) AUdavrdainn 2 usUnyudiuuding (MiKasw) $1ma (svvududiuucdiund 1w1oV) SINDWS:WNSUIN
Sor3aas:Us Tagrn1saso03as:K31035URA 19 las 21-23 SUDAU 2567 BoJucoUNISASIDADUNISHINIUSTHEY
nuU2dNIAIVIDNENS Code of Federal Regulations (CFR) 40 Part 60 (2010) Method 2 3A 6C 7E lla: 10 Tu Appendix
A llazioNans Performance Specifications 2 3 4 1a: 6 fu Appendix B

2. JaquUs:zavaA

2.1 IWonadouA I UILUEAFUWNS (RATA: Relative Accuracy Test Audit) UoVS:UUGAAILASIDIA
AtuNwaNA TagiuSauiRsuAIAUIUGUASIUTEOINS UL CEMS AUATARTGDN Reference method THIDUTUGU
dorrualuionans 40 CFR Part 60 Appendix B doU

- Performance Specification 2 for SO, and NOx
- Performance Specification 3 for O,
- Performance Specification 4 for CO
2.2 IWoNnadaUKIAIAINFUWUSNIVAGGASEHITVAINISADUAUDVYDVSIUU CEMS nazUSuatuAdY
1I3uFuUATEDINNNSAS2930d2858N155105V (PM CEMS Correlation K30 Dust correlation) anudorisualu
IO N 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. youlwanisnadou

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

ANnHUL nishaaou Sufriinisnaaou WISDI09S
Dust Correlation 21-23 SUDAU 2567 Wuazoov
Stack Kiln 2 RATA 19 SUDAU 2567 SO,, NOx, O,, CO
21-22 SUDAU 2567 Flow rate

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)
Telephone: +66(0) 3627 3099, +66(0) 82127 7306, E-mail: anuwatkr@scg.com, Website: www.scieco.co.th
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151V 2: WINVIUARINSNA&oU 31ASTEH NasAS2ddauAUNIW

wUnNvYIUNQSEDU/INUAIDENY

1 3AgouazUsilund angvidu chiiruv I3 HUNAUSESREVUAUEANISIIASIEE  2-0br-9-000¢
2 UNgEsANa NISUSSOL chisuv IFHINAUSESIROVUQUENISIIASIE  D-obr-D-00m¢
3 uguuas Tseibov KUY IINHUNAUSESRoVURUANSSIASIE  9-0br-9-00G0
4 UngauwWvyd gosstunov KU IFHUENAIRUTDE D

5 unghosUuNNU IanYQAs KU IFHUENAIRUTDE D
darsigviuNanisnadaou

1 UIWaEDWsIUY 91U chisuv IriASariisievu
ADUALVIUSIASIERIIASSI8VIUWA

1 ungnIgwa viunas KU KADUALQIAKoVUQUANISIIASIH  D-00®-A-000¢&
2 ungaudcul 1ASDV Y iU IBHENAUS=SHoVURUANSIIASIE  D-0br-0-00010
4. Uy

4.1 Standard reference method (SRM H39 RM) AoN1s1S2030d28383105v anudonikualu 40 CFR
Part 60 Appendix A: Test Methods

4.2 Relative Accuracy AoANFUYSNIUDYAIIIANCIVSIHITVANIDASAUITUTUDVABHIDSASINAS
S:UNEYOYANBOIN RM AUADIWIGNGUDN CEMS Udnddadosas 2.5 (A tass) dovAdUUs:anSA UG
TunsnaaoulaHsddeANIDa8UDY RM HEOAIUNASTIUNTSSIUNEANY

4.3 Paired Sample AoN1SINUCDDEVHUA:DDVAIE3ES10SVIVUITUAKSDNSIAUAD VIO TUBIVIDAN
lalTolal¥!

4.4 Correlation ﬁamwue’TUV\Tus'vT?ugwu|8\m[ﬂmmams'aﬁﬁs“umsas‘wmwuéquus's'aus:m'wwaﬁTﬁ
9N PM CEMS AUAUITUTURUA00VATE0INNNSASI05adI8385108v (RM) AKUDEAIUITUIUIGEDMU
4.5 Correlation Coefficient (r) Fo(183QI5vUSUNUYOYAUIUWUSSHIWANAUIBUTUNUYDY PM
CEMS fU389105Y RM

4.6 Confidence Interval Half Range (CI) Ao (T 1UsN10aGaAAKUNEELAZORTVIDVAIIUNFVUDVADI
IBoliudosa: 95 souAWITUTUABYDY PM ARNAAIUT (y) AFIUDTUDINAINISADUELDYUDY PM CEMS
(x) BolgovuavnIsiBoluRAUAgalasnsIvAUIBEIUIIUAIAU

4.7 Tolerance Interval Half Range AoAZvUovVAIIUN310UDY Tolerance Interval Tag G AN Upper l1ac
Lower Limits 3onigTugovditadonaiov:Us:nauddadagaArrual3vavUs:sinsyovdoyaluouina

wSoudIgs=AUADILIBDLIU (Level of Confidence)

Leader in waste management and environmental laboratory
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5. dJonKuafunIsSAsSIdaoUNISHIVIU
5.1 JomKuadHSUNISNAadUAIIILIUENITUWNS (Relative Accuracy Test Audit)

1) RA Test Condition: 3>V12a100VN1SINUADDETVAIE38IVDY (RM) StUUKIIDINAADVIDNNS

AYIUUINNDT 50% YovNIsnIvIudsnG
2) msiAuca8v: Tudiosndn 21 uAfulciazyacogv

3) 9WdUCHDEIV: INUCDDEIVADE RM TUDeiN31 12 yaddogviazaiuisnidon [Bsacdnogv
IWDNISAUDCUNWATAIdAVIC 9 yaddogvIuld TagwoistuioINAUIKUNENYDYTDYA

4) RM: AT31asINCUANISNAE@DUNIATE: S195VANUANS VA 3

a1s1vin 3: RM AiBna: Relative Accuracy Criteria

wisidiaos Relative Accuracy Criteria Reference Method PS
SO, Method 6C PS2
<20% RM or <10% Std
NOx Method 7E
0, 1% volume Method 3A PS3
Cco <10% RM or <5% Std Method 10 PS4
Flow rate <20% RM Method 2 PS6

HUNBIKG @ RM TEIUSauIRaulunstidRANDagaNsSuaw B UrNISNAaDUEAIINNGT 50% YovAINASIIU
std THIUSsUIRBUTUNSURRNDEsENSUaWUYCUAN1SNaaoUTANUDEN31 50% vovAIIaSTU

5) MsAUdDLU:

- JsuTAidunnsnan ok (Moisture correction)

. C trati ]
Concentrationg,, = —————orwet daunisi
(1-Bws)
- UsuTrilunnsnanin: 7% O,
20.9-7 ]
ppm @ 7% 02 = ppm @ actual - m dunisn 2
- ANIRAYWACIY (Arithmetic mean)
— . _
d=-Y,di aunisn 3
n

lagn : Y, di Aowasouyovdoyaldazya

n ADJIUDDUBACTIDENY

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)
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- AADITEVIVULUNASTU (SD)

n ,a211/2
Z'."_ dlz [Zi:1dl] i
SD = [== a1 aunisn 4
n-1
- A&UUs:aNEAUIBDLIU (CO)
SD _
CC = t0975 " ﬁ dunisn 5
- AMADIUIINUENTUWNS (RA)
RA = 'd';_n';c' x 100 AUNISA 6
Tagf : RM FoAinds RM H3oAIWASTU
-&nsSu o2
RA =|d|

5.2 dJorHuad HSUNISNadauUANNIUWUSYDVSEUU Dust Correlation
1) Dust correlation condition: INUCTDENYHUADOVA 3 S:AUAWITUIU

2) N1sINUGI81V: INUA081VNUA00VAD8385105v (RM) TaeTs US.EPA Method 5 H30
US.EPA Method 17 1az0n1suufnnanisudu-auganisifucnogo

3) SWHUCPDEV; INUCTIDLYVIVU Single sample VKA 15 DLV

4) Recommended Standard Deviation (RSD): 1ICia:C1og10ARINISIAUIUU Paired sample Govid
NISANUDCUAT RSD llazwanisAtudtudoviduriuinturiiudosnsn 10 Aooe1v eni3unisinu
(MOEIUU Single Sample TUdovAUDTUAT RSD

5) AN WIGuduuazoov: N 3 s:aAuUAWITUTUYDYHUazDDYANSIDSaTd dovidoevlpasos
a: 20 yovyadmoevroruaoguncassauAdITUIU

6) RM AT3nazinurin1vadd: n1sas30a0UAdIWAUWUS Dust correlation 9:1510U Method 5
H30 Method 17 cnudornHualu 40 CFR 60 Appendix A : Test Methods IJu RM UnunidSguingu
AUANCIDUAUDYYDY CEMS IasiNCUANISNAdounIvanddvadvanu Performance Specification 11
: Specification and Test Procedure for Particulate Matter Continuous Emission Monitoring

System at Stationary Sources BVIINCUNANISNAZDUCIUANSIVA 4
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Telephone: +66(0) 3627 3099, +66(0) 82127 7306, E-mail: anuwatkr@scg.com, Website: www.scieco.co.th
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@1SIVN 4: INCUANNISNAdDUNVANAYDY Dust correlation

INUANISNQGDU
sUnvuANUAUWUS Confident Interval Tolerance
Correlation coefficient ()
Half Range (Cl) Interval (TI)
Linear correlation - Ika@vrinidaRdnsUdosuawy
Logarithmic correlation Uo8ind1 50% YovAIUNASYU r > 0.75 , ,
. . <10% UovA" < 25% YoV
Polynomial correlation
UIOSTU UIASTU

Exponential correlation - IKkavnidandnisUaonsuawy

Power NN 50% YOVAIUIASIIU r > 0.85

6.UNASTWNINYDYDV

6.1 ATUNASZIUNISSEUI8AISUaWuRINUdaY vovUaovHioini 2 uSINYudiuuding (MnKaow) S1Ma
(1sovuJuBINUAYID 112Y) SUNDWSIWNSUIN SVKIAas:ys TudduyovwisibinosAINedgovunIs

Q1S29a0UNISIHVIUYDVS:UU CEMS AVIIFaviucsIvi 5

a1s1vn 5: AUIAsSFIUAINGITDV

wIsST0I00S 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>

runeIHa: 1/ Sw5vonuIasnstoviuliTy lazaawans:nuEvInadou NMisidagunlavsigassaalAsoNIsyEIErEvNISWAQ

Tsvvouyudivudund
2/ 8705YoINUSENIANSINSIVNSWENNSSSSUBIGNazaviinadol SovrinsuauiasgiuAduAlMsUaosivonIAIdeoINIsvvIU

Judiudntduevidaituidoiwavkioiusanauluniswaa (w.q 2549)

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)
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7. 9UnsainazinSaviionislunisasdvaaundiugndov

a1s7vi 6: aUnsaifiiETlunisasavaaundIuQNdovydvVSEUU CEMS

wasI00s gaindovijo/gunsni nsidviu shsatdgaindoviio
- Qs2930 SO, Thermo 43i-HL
Gas analyzer - Q1525920 NOy Thermo 42i HL
- Qs293a CO, O, Thermo 48i
Ao - Calibrate SO, Cylinder No. CC746448
EPA Protocol standard - Calibrate NOy Cylinder No. CC746860
calibration gas - Calibrate CO Cylinder No. CC746448
- Calibrate O, Cylinder No. ET0049453
Wu Stack sampler WSebRlaAIEELRIV APEX Instruments

8. NANNSQSDVYdoU
8.1 HaN1SASIDADUANUILUENTUWNSUDY CEMS

WAaN1SASIOEDUADIILUENTUWNSUDY CEMS d1HSUCSI930M1L SO, NO, O, CO lla: Flow rate
fudaovridoinn 2 uSENYudiuuding (MKasw) S1na Jsvouyudivudynd ©I2Y) SUNDWSIWNSUIN
Svrdaas:ys awisnasdidaituluatudorinruadirsunisnagouAuIUENFUWNS doiiaaviuansio
A7

A1SIVA 7: JoMKUANIShAddUAUILNUENTUWNS

Jdomkua IncunA Wanisnaasu wu/Miknu
RA Test Condition >50% yovnisiviudnad >50% WU
nNsINUADEIL >21 UR/sacdHog v >21u1n WU
JuduBaAIDENY >12 yadoogv > 12 3QADDED WU

Joyanldoan RM U CEMS v 12 sadoevugdvinatdadriuv:gnunluAiudtunaziusauifgu
Incurinvand laesigazidaauovdoyaluincdazyadiogiviaav3funianudn n lazaiuisnasdwanis
AUDtUIUSUIRgURTUINCUANVARGAVIAAQVTUAISTVA 8

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)
Telephone: +66(0) 3627 3099, +66(0) 82127 7306, E-mail: anuwatkr@scg.com, Website: www.scieco.co.th



Environmental Laboratory

RATA Report & Conclusion

}( “ S ‘ G Metrological Center, SCI Eco Services Co., Ltd Page 7 of 11
\ ) 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110
s 8: asUwanisAudulssuiisuaimvadtduovddovkiomn 2
. < . W/
WISIJIODS un HUDY RM CEMS Diff. CC RA RA Criteria _ , ,
Tusnu
SO, 19 Dec 24 ppm 0.52 -0.7 0.58 0on 0.15 <10 WU
NO," 19 Dec 24 ppm 832.66 682.98 149.68 15.98 19.90 <20 WU
co¥ 19 Dec 24 ppm 86.54 62.57 23.97 9.77 4.89 <5 WU
0," 19 Dec 24 % 16.38 15.60 0.78 - 0.78 < WU
Flow rate” 21-22 Dec24 Nm’/Hr 127,244.20 144,326.65 -17,082.44 4,106.94 16.65 <20 WU

HUNBIKQ: 1/ IUS8UIREUNUAT RM

2/ WJSsuiRauruAn Standard

8.2 WanN1SNAadUADUAUWUS Dust correlation

WANISASIOADUADIUIUWUS Dust correlation d1SuasdodanIuazoovoInUaovyovUaoy

HUDIWY 2 USENYuBIvuding (MKadcw) 51a Asvvuyudinudynd 1w19v) S1INDWS:WNSUIN JvH3Q

as=ys awisnasdldsnduluanudoniruadirsSunisnadaounIUEUWUS AoIaaviucsIvi 9

A1SIVA 9; JOMKUANISNAIDUAIUIUWUS Dust correlation

JdonKuaQ Incun WanIsnaaou Wa

JIUdU sample 15 sample 15 sample WU
o81vlioy 20% YdVIUOU Paired Level 1: 0-50% of maximum PM 26.67% WU
sample (H$208vUDY 3 AGIDEV) Level 2: 25-75% of maximum PM 46.67% WU
Tundas Level Level 3: 50-100% of maximum PM 26.67% WU

2INNISASIDIANASIASI:HAUITUTUYDYNUADDYIQETE RM StH3103UA 21-23 SUDAU 2567

AWNSDIFAQAVWAAVANSTIVA 10 1A:NAWUDN A

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

159 10: WaN1sASI93aUSUIUNUAaz2DVAI83831V5V ISEVAIAUATNAIADNITUIUYDYHUALDDV

" < AWIGUBUNU %IABU

n un Pan (mg/m)* Fh:;,mem Dust Level
1 22-Dec-24 12:40-13:16 6.02 17.62

2 23-Dec-24 10:30-11:06 6.03 17.66 Level 1
3 21-Dec-24 13:20-14:02 6.25 18.29

4 22-Dec-24 10:36-11:12 6.62 19.38

5 22-Dec-24 13:20-13:56 9.16 26.84

6 21-Dec-24 11:46-12:28 10.58 30.99

7 21-Dec-24 14:07-14:49 10.86 31.80

8 23-Dec-24 09:50-10:26 10.97 32.11 Level 2
9 23-Dec-24 11:51-12:27 11.00 32.22

10 23-Dec-24 13:15-13:51 11.88 34.79

1 21-Dec-24 11:00-11:42 16.43 48.11

12 22-Dec-24 09:55-10:31 17.77 52.05

13 21-Dec-24 12:33-13:15 23.51 68.84

14 22-Dec-24 11:57-12:33 26.60 77.89 Level 3
15 21-Dec-24 10:14-10:56 34.15 100.00

*ANADIITUTUAUAZDDVOINNISASIOIAAENND: 7% Os, dry basis

iothAAUITUIURUAzDDYANSIDIATATUIUSBUIRBUNUAINSODUAUDVYDVSIUU CEMS H3D
AAWAUNaYTUBIVPaGdRUL:IddayadvnaavuansvA 11 Joyadonaino=nniuTEunisAudtu
Dust Correlation IWoHIANVEGAIAIZDONAUNISAIKUIEEU

wamsﬁwu:)[u|U§EJU|ﬁEJumwuaTquus'nuuciquaur%mnmﬁﬁﬁwuo?u PS11 dvNEavTUCNSIVA
12 13TNNAWUDN D

Leader in waste management and environmental laboratory
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a1svi 11: ndavnisidSeuiiguAIABRUVIAYAUVUSUIUHUAZDDYDIN3E5IVEY

—

=]

ANAIURAUNEY

adu u pa A AWITUIUNU(Mg/md)*
1 21-Dec-24 10:14-10:56 4.1 3415
2 21-Dec-24 11:00-11:42 2.88 16.43
3 21-Dec-24 11:46-12:28 3.87 10.58
4 21-Dec-24 12:33-13:15 3.43 23.51
5 21-Dec-24 13:20-14:02 2.95 6.25
6 21-Dec-24 14:07-14:49 3.07 10.86
7 22-Dec-24 09:55-10:31 3.96 17.77
8 22-Dec-24 10:36-11:12 2.66 6.62
9 22-Dec-24 11:57-12:33 3.97 26.60
10 22-Dec-24 12:40-13:16 2.76 6.02
Ll 22-Dec-24 13:20-13:56 3.63 9.16
12 23-Dec-24 09:50-10:26 3.13 10.97
13 23-Dec-24 10:30-11:06 2.97 6.03
14 23-Dec-24 11:51-12:27 2.80 11.00
15 23-Dec-24 13:15-13:51 4.04 11.88

*ANADIITUTUNUAZDDVOINNISASIOIAAENND: 7% Oy, dry basis

Telephone: +66(0) 3627 3099, +66(0) 82127 7306, E-mail: anuwatkr@scg.com, Website: www.scieco.co.th
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151V 12: WaNISANUDNU Dust correlation IUS8UIRBuA>IWdUWUSSUNIUUCNYE)

Confidence Tolerance

interval interval
Correlation
Correlation Equation half range half range
coefficient (r)

percentage percentage

(%Ch (%TI)

Linear Y =10.036x - 19.75 0.618 2.24 9.01
Polynomial Y =5.9957x?-30.812x + 48.228 0.612 2.98 9.22
Logarithmic Y =33.498In(x) - 26.239 0.613 2.25 9.06
Exponential Y =1,18280699 0.648 1,72 7.32
Power Y = 0.7417x>3% 0.647 172 7.33
Criteria 2 0.85 <10% <25%

0INAISIVA 12 ITDWOISUINISWIUINCUAYDYVAN 1, Cl, TI wuaIsUluUADIWANWUSAIKUNzaungalunis
U180 UAD Exponential correlation (Wo1StUNDINGDI1TQUDVYS:UUUIUQ Bag Filter) 1IU2VOINDAN r goNda
iazAN Cl, T AWuINcurinasgoausu IbaIRgunuaunissUiiuudu TasnstwAudauwusanunsoiaavidonusdn 1

40.00
S 3500 o
Ié 30.00 y = 1.1828g0-6902x
© R? = 0.4393 il
T 2500
£ °
g 2000 P
s ®
2 1500
72 »
£ 10.00 o & °
R o
+ '}
s 500 °e
[a
0.00
0.00 1.00 2.00 3.00 4.00 5.00
CEMS value (% Opacity)

nwi 1: nsaWnaavAUIFUWUSIUU Exponential correlation SEtH31VAINISADUAUDVOIN CEMS U
A WIGUGUNUazDDYIINNISASID3add8 RM Ran1d: 7% O, ydovUaDvHIDINT 2

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)
Telephone: +66(0) 3627 3099, +66(0) 82127 7306, E-mail: anuwatkr@scg.com, Website: www.scieco.co.th
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9. as_UNamsmsaaaaun:nugnﬁa\)

wanisnaaoudivduaiuisnasuldsn CEMS yovUaovridoind 2 us¥ndudivuding (nixadsw) 51na
(svVIUYuBILUYID 1812V) SINDWSIWNSUIN SVHIA&s:US WIuN1sNaaounIsiIvIu (RATA) aUINtun
Relative Accuracy iWulJenudonruauov 40 CFR 60 Appendix B

FHSUADIAUWUSSHIWAIADIUAUIEVRUAIUITUIURUADDY (Dust correlation) SUIUUADIWAUWUS
AuIauidunUEUWUSIUU Exponential correlation 100voINTAN AN r goRganazAn Cl, TI AWuINuiaIu
Joniruanisidon S Jivuaunisfulonans 40 CFR Part 60 Appendix B : Performance Specification 11 :
Specification and Test Procedure for Particulate Matter Continuous Emission Monitoring System at Stationary

Sources

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)
Telephone: +66(0) 3627 3099, +66(0) 82127 7306, E-mail: anuwatkr@scg.com, Website: www.scieco.co.th



Environmental Laboratory

}( “ Metrological Center, SCI Eco Services Co.,Ltd
\ } 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110

MAWNUDN N

WaAUDUIIA=DIASI1:KAN Relative Accuracy

Leader in waste management and environmental laboratory
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SO, Relative Accuracy Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 2
Address 28 M. 4, Khao Wong, Phra Putthabath, Saraburi 18120 Date 19-Dec-24
Report No. TREL24/00082 Parameter SO,
Reference US EPA Method 6C Tester Pramot S.
Attn Warunya P. naiauauil 1-evw-3-oonw
Run Date Time Concentration (ppm) " di (ppm) din2 Sample
Start Stop CEMS RM status
1 19-Dec-24 12:25 12:45 0.05 0.89 0.84 0.70 Rejected
2 19-Dec-24 12:46 13:06 -0.01 0.72 0.73 0.53 Used
3 19-Dec-24 13:07 13:27 -0.04 0.67 0.71 0.51 Used
4 19-Dec-24 13:28 13:48 -0.06 0.78 0.84 0.70 Rejected
5 19-Dec-24 13:49 14:09 -0.06 0.46 0.52 0.27 Used
6 19-Dec-24 14:10 14:30 -0.05 0.51 0.56 0.32 Used
7 19-Dec-24 14:31 14:51 -0.09 0.63 0.73 0.53 Used
8 19-Dec-24 14:52 15:12 -0.13 0.42 0.55 0.30 Used
9 19-Dec-24 15:13 15:33 -0.11 0.74 0.85 0.72 Rejected
10 19-Dec-24 15:34 15:54 -0.11 0.57 0.68 0.46 Used
11 19-Dec-24 15:55 16:15 -0.06 0.40 0.46 0.21 Used
12 19-Dec-24 16:16 16:36 -0.04 0.27 0.31 0.10 Used
Average -0.07 0.52 0.58 0.36 -
Sum -0.59 4.66 5.26 3.23 -
t0.975,n=9 2.306
N 9
SD 0.14
SO, Emission standard value 450 ppm
Compared with RM or Standard 2 450
CC 0.11
RA Criteria (%) 10.00
RA Value (%) 0.15
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

3) Calculate the RA of a set of data as follows.Eq1. RA = [(absolute di,yege) + (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 Approval
(Anuwat Kruangam) (Natthapon Ngamgala)
nefigulaun 1-edw-3-oom®d nedaulaui 3-evw-A-oood

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
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NO y Relative Accuracy Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 2
Address 28 M. 4, Khao Wong, Phra Putthabath, Saraburi 18120 Date 19-Dec-24
Report No. TREL24/00082 Parameter NOy
Reference US EPA Method 7E Tester Pramot S.
Attn Warunya P. N deulaui 3-evw-3-cone
Run Date Time Concentration (ppm) ") di (ppm) dira Sample
Start Stop CEMS RM status
1 19-Dec-24 12:25 12:45 709.25 930.20 220.96 48821.17 Rejected
2 19-Dec-24 12:46 13:06 674.75 884.97 210.22 44192.61 Rejected
3 19-Dec-24 13:07 13:27 673.40 846.42 173.02 29936.77 Rejected
4 19-Dec-24 13:28 13:48 727.40 900.18 172.78 29853.62 Used
5 19-Dec-24 13:49 14:09 690.13 849.52 159.40 25407.74 Used
6 19-Dec-24 14:10 14:30 686.26 857.25 170.99 29238.41 Used
7 19-Dec-24 14:31 14:51 748.20 862.54 114.34 13073.41 Used
8 19-Dec-24 14:52 15:12 662.37 815.03 152.67 23306.61 Used
9 19-Dec-24 15:13 15:33 690.67 825.20 134.54 18099.69 Used
10 19-Dec-24 15:34 15:54 631.66 799.64 167.98 28217.49 Used
11 19-Dec-24 15:55 16:15 648.39 796.63 148.24 21973.63 Used
12 19-Dec-24 16:16 16:36 661.75 787.96 126.21 15928.59 Used
Average 682.98 832.66 149.68 22788.80 -
Sum 6146.83 7493.96 1347.14  205099.19 -
t0.975,n=9 2.306
N 9
SD 20.79
NOy Emission standard value 450 ppm
Compared with RM or Standard 3 832.66
cc 15.98
RA Criteria (%) 20
RA Value (%) 19.90
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,yerage) + (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 Approval
(Anuwat Kruangam) (Natthapon Ngamgala)
N dauLRUN Y-eow’-3-00m® NdaULRUN Y-0ox-A-000&

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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CO Relative Accuracy Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 2
Address 28 M. 4, Khao Wong, Phra Putthabath, Saraburi 18120 Date 19-Dec-24
Report No. TREL24/00082 Parameter co
Reference US EPA Method 10 Tester Pramot S.
Attn Warunya P. nfdauaui 1-avw-1-oonw
RUn Date Time Concentration (ppm) di (ppm) dir2 Sample
Start Stop CEMS RM status
1 19-Dec-24 12:25 12:45 64.11 77.14 13.02 169.64 Used
2 19-Dec-24 12:46 13:06 63.01 65.02 2.01 4.05 Used
3 19-Dec-24 13:07 13:27 60.84 75.30 14.45 208.86 Used
4 19-Dec-24 13:28 13:48 62.38 78.70 16.32 266.26 Used
5 19-Dec-24 13:49 14:09 60.85 107.94 47.09 2217.75  Rejected
6 19-Dec-24 14:10 14:30 64.46 100.65 36.20 1310.17 Used
7 19-Dec-24 14:31 14:51 62.49 92.48 30.00 899.82 Used
8 19-Dec-24 14:52 15:12 61.17 92.42 31.25 976.55 Used
9 19-Dec-24 15:13 15:33 61.80 97.30 35.50 1260.33 Used
10 19-Dec-24 15:34 15:54 61.77 106.99 45.22 2044.79 Rejected
11 19-Dec-24 15:55 16:15 62.68 103.63 40.95 1677.10  Rejected
12 19-Dec-24 16:16 16:36 62.84 99.86 37.02 1370.25 Used
Average 62.57 86.54 23.97 718.44 -
Sum 563.11 778.88 215.77 6465.93 -
t0.975,n=9 2.306
N 9
SD 12.71
CO Emission standard value 690 ppm
Compared with RM or Standard 2 690
cc 9.77
RA Criteria (%) 5
RA Value (%) 4.89
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,yerage) + (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 Approval T
(Anuwat Kruangam) (Natthapon Ngamgala)
gLl ULRUN Y-eDw-3-00m® gLl ULRUN V-eD-A-000&

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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O, Relative Accuracy Test Report

Customer  The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 2
Address 28 M. 4, Khao Wong, Phra Putthabath, Saraburi 18120 Date 19-Dec-24
Report No. TREL24/00082 Parameter o,
Reference US EPA Method 3A Tester Pramot S.
Attn Warunya P. nudaulaail 1-eow-3-conw
Run Date Time Concentration (%) 2 di (%) din2 Sample
Start Stop CEMS RM status
1 19-Dec-24 12:25 12:45 15.66 16.41 0.75 0.57 Used
2 19-Dec-24 12:46 13:06 15.61 16.40 0.78 0.61 Used
3 19-Dec-24 13:07 13:27 15.52 16.32 0.80 0.64 Used
4 19-Dec-24 13:28 13:48 15.59 16.37 0.78 0.61 Used
5 19-Dec-24 13:49 14:09 15.52 16.35 0.83 0.68 Rejected
6 19-Dec-24 14:10 14:30 15.67 16.41 0.74 0.55 Used
7 19-Dec-24 14:31 14:51 15.59 16.32 0.73 0.54 Used
8 19-Dec-24 14:52 15:12 15.53 16.42 0.89 0.79 Rejected
9 19-Dec-24 15:13 15:33 15.56 16.38 0.82 0.67 Rejected
10 19-Dec-24 15:34 15:54 15.56 16.38 0.82 0.67 Used
11 19-Dec-24 15:55 16:15 15.60 16.38 0.78 0.61 Used
12 19-Dec-24 16:16 16:36 15.60 16.42 0.82 0.67 Used
Average 15.60 16.38 0.78 0.61 -
Sum - - - - -
t0.975,n=9 -
N -
SD -
Compared with RM or Standard Direct RM comparing
CC -
RA Criteria 1
RA Value (%) 0.78
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

Q’()m —
Environmentalist L Approval

(Anuwat Kruangam) (Natthapon Ngamgala)
nefaulaui 3-evw-3-comd nefdaulauil 3-evew-A-oood

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Flow rate Relative Accuracy Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 2
Location Address 28 M. 4, Khao Wong, Phra Putthabath, Saraburi 18120 Date 21-22 Dec 24
Report No. TREL 24/00082 Parameter Flow rate
Reference US EPA Method 2 Tester Pramot S.
Attn Warunya P. nufiauaai 1-eow-3-oom
RUN Date Time Flow rate (m®/h) 1 di (ppm) dir2 Sample
Start Stop CEMS RM status
1 21-Dec-24 10:14 10:56 141609.47 118860.96 -22748.51 517494648.98 Used
2 21-Dec-24 11:00 11:42 143505.18 121894.09 -21611.08 467038920.71 Used
3 21-Dec-24 11:46 12:28 145590.46 118481.82 -27108.64 734878338.69 Rejected
4  21-Dec-24 12:33 13:15 146348.74 121514.95 -24833.79 616717060.50 Used
5 21-Dec-24 13:20 14:02 145969.60 119808.81 -26160.79 684386673.28 Rejected
6 21-Dec-24 14:07 14:49 147865.31 122652.38 -25212.93  635691864.30 Rejected
7  22-Dec-24 9:55 10:31 149002.73 130993.50 -18009.24  324332583.82 Used
8  22-Dec-24 10:36 11:12 144073.89 130993.50 -13080.39 171096668.32 Used
9  22-Dec-24 11:16 11:52 144263.46 130045.64 -14217.82  202146347.26 Used
10 22-Dec-24 11:57 12:33 145400.88 127012.51 -18388.38  338132441.13 Used
11 22-Dec-24 12:40 13:16 143126.03 132320.49 -10805.54 116759730.18 Used
12 22-Dec-24 13:20 13:56 141609.47 131562.21 -10047.26  100947393.68 Used
Average 144326.65 127244.20 -17082.44 317185088.29 -
Sum 1298939.85 1145197.84 -153742.00 2854665794.59 -
t0.975,n=9 2.31
N 9
SD 5342.94
Flow rate Emission standard value -
Compared with RM or Standard 2 127244.20
cC 4106.94
RA Criteria (%) 20.00
RA Value (%) 16.65
Result Pass

Remal 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,yerage) + (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 =~ . e Approval

(Anuwat Kruangam) (Natthapon Ngamgala)
nefauaui 1-evw-3-oon® nefieulaui 1-evw-A-oood

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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NMANUON U

WaAUDLUNAa=JIASI=H Dust correlation

Leader in waste management and environmental laboratory
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Correlation data
CEMS value PM form Site Information
Run (%O0pacity) SRM (mg/ma)l/
X y Plant name : The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant)

1A 4.11 34.15 Address : 28 Moo 4, Khao Wong, Phra Phutthabat,
1B 411 34.15 Saraburi 18120
2A 2.88 16.43 Location : Stack Kiln 2
2B 2.88 16.43 Date : 21-23 December 2024
3A 3.87 10.58 Attn : Warunya P.
3B 3.87 10.58
4A 3.43 23.51 Emission Limit : 108 mg/m3
4B 3.43 23.51
5A 2.95 6.25
5B 2.95 6.25 Graph
6A 3.07 10.86
6B 3.07 10.86 45.00
7A 3.96 17.77 3 40.00
7B 3.96 17.77 x
8A 2.66 6.62 N 3500 °
8B 2.66 6.62 —~ 3000
9A 3.97 26.60 E 2500 -
98 3.97 26.60 £ 2000
10A 2.76 6.02 s 15.00 ° e
10B 2.76 6.02 o ’ °
11A 3.63 9.16 g 1000 0.® o0
118 3.63 9.16 £ 500 %o
12A 3.13 10.97 2 L00
128 3.13 10.97 0.00 1.00 2.00 3.00 4.00 5.00
13A 2.97 6.03
13B 2.97 6.03 CEMS value (Dust (mg/m3))
14A 2.80 11.00
14B 2.80 11.00
15A 4.04 11.88
15B 4.04 11.88

Remark : Number of Run 30

1/ Concentration (mg/m?) at 7% Oxygen

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Sample train first evaluate
Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 2
Sample Statistic Parameter
Run Train A Train B
x y (X-X")* (y-y")* (xi-x")(yi-y") v (yhevi)”
1 34.15 34.15 411.94 411.94 411.94 34.15 0.00
2 16.43 16.43 6.63 6.63 6.63 16.43 0.00
3 10.58 10.58 10.71 10.71 10.71 10.58 0.00
4 23.51 23.51 93.19 93.19 93.19 23.51 0.00
5 6.25 6.25 57.90 57.90 57.90 6.25 0.00
6 10.86 10.86 8.98 8.98 8.98 10.86 0.00
7 17.77 17.77 15.36 15.36 15.36 17.77 0.00
8 6.62 6.62 52.37 52.37 52.37 6.62 0.00
9 26.60 26.60 162.48 162.48 162.48 26.60 0.00
10 6.02 6.02 61.45 61.45 61.45 6.02 0.00
11 9.16 9.16 22.01 22.01 22.01 9.16 0.00
12 10.97 10.97 8.35 8.35 8.35 10.97 0.00
13 6.03 6.03 61.24 61.24 61.24 6.03 0.00
14 11.00 11.00 8.14 8.14 8.14 11.00 0.00
15 11.88 11.88 3.90 3.90 3.90 11.88 0.00
Average 13.86 13.86 65.64 65.64 65.64 13.86 0.00
Sum 207.84 207.84 984.64 984.64 984.64 207.84 0.00
Variable Equation Value Correlation Equation
Sxx Sy = Sum((xi-x")2) 984.64 y= 0.0000 + 1.0000 x
Sxy Syy= Sum((x-x")(yi-y™)) 984.64 Linear Regression Line
bl b1=S,/Sk« 1
b0 bo=y™-b,x” 0 40.00
SL S.= sqrt(1/(n-2)(Sum(yir-yi)A2)) 0 35.00
Sy S,=sqrt(S,,/(n-1)) 8.38638639 30.00 — -
Syy Sy=Sum((yi-y")"2) 984.64 25.00 b/t -
r2 r2= 1-(S,"2/Sy"2) 1 20.00
r r=sqrt((1-5,42/5,/2)) 1 15.00 .___.o-'
10.00 ...‘.
— 5.00 o
Precision Criteria
Isr20.75 ves O'000 00 10.00 20.00 30.00 0.00
No. of Meet Criteria 4 - : : . 0
Percent of Meet Criteria 26.67

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)
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 2
CEMS value PM form L
) 3 Statistical parameter
Run (%Opacity) SRM (mg/m”)
X y (X-X")° (yry™)? (xi-x")(yi-y") yr (yreyi)?
1A 4.11 34.15 0.58 411.94 15.45 21.497 160.167
1B 4.11 34.15 0.58 411.94 15.45 21.497 160.167
2A 2.88 16.43 0.22 6.63 -1.21 9.153 52.963
2B 2.88 16.43 0.22 6.63 -1.21 9.153 52.963
3A 3.87 10.58 0.27 10.71 -1.71 19.088 72.323
3B 3.87 10.58 0.27 10.71 -1.71 19.088 72.323
a4A 3.43 23.51 0.01 93.19 0.79 14.672 78.096
4B 3.43 23.51 0.01 93.19 0.79 14.672 78.096
5A 2.95 6.25 0.16 57.90 3.03 9.855 13.018
5B 2.95 6.25 0.16 57.90 3.03 9.855 13.018
6A 3.07 10.86 0.08 8.98 0.84 11.059 0.040
6B 3.07 10.86 0.08 8.98 0.84 11.059 0.040
7A 3.96 17.77 0.37 15.36 2.40 19.991 4.912
7B 3.96 17.77 0.37 15.36 2.40 19.991 4.912
8A 2.66 6.62 0.47 52.37 4.98 6.945 0.106
8B 2.66 6.62 0.47 52.37 4.98 6.945 0.106
9A 3.97 26.60 0.39 162.48 7.92 20.092 42.397
9B 3.97 26.60 0.39 162.48 7.92 20.092 42.397
10A 2.76 6.02 0.35 61.45 4.61 7.948 3.729
10B 2.76 6.02 0.35 61.45 4.61 7.948 3.729
11A 3.63 9.16 0.08 22.01 -1.32 16.679 56.470
11B 3.63 9.16 0.08 22.01 -1.32 16.679 56.470
12A 3.13 10.97 0.05 8.35 0.63 11.662 0.483
12B 3.13 10.97 0.05 8.35 0.63 11.662 0.483
13A 2.97 6.03 0.14 61.24 2.96 10.056 16.205
13B 2.97 6.03 0.14 61.24 2.96 10.056 16.205
14A 2.80 11.00 0.30 8.14 1.57 8.350 7.037
14B 2.80 11.00 0.30 8.14 1.57 8.350 7.037
15A 4.04 11.88 0.48 3.90 -1.37 20.794 79.455
15B 4.04 11.88 0.48 3.90 -1.37 20.794 79.455
Sum 100.46 415.68 7.89 1,969.28 79.17 415.683 1,174.802
Mean 3.35 13.86 0.26 65.64 2.64 13.856 39.160

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Linear correlation result
Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 2
Variable Equation Value Correlation equation
n Number of run 30 y= -19.75017528 + 10.0357134 x
X~ x"=1/n*(Sum of (xi)) 3.3487
Sux Su = Sum((xi-x")"2) 7.89 Acceptable criteria for PS11
Yy~ y~=1/n*(Sum of (yi)) 13.856 Criterion Actual Allowable Acceptable
Sy S,,=Sum((yi-y™)*2) 1969 Correlation coefficient 0.618 >=0.85 No
Sy Syy= Sum((x-x")(yi-y")) 79.17 Confidence interval 2.24 <=10% Yes
b, bo=y"-b;x” -19.7502 Tolerance interval 9.01 <=25% Yes
b, b= Sxy/sxx 10.0357
S S.= sqrt(1/(n-2)(Sum(yir-yi)"2)) 6.4774
y~ mean y~ at mean value 13.856 Linear Regression Line
t tys from table 2.048
Cl Cl=tdf*S *sqrt(1/n) 2.4220 40.00
EL Emission Limit 108 S 3500 °
Cl% Cl%= CI/EL*100 2.24 S 3000
' n'=n 30 ;3 y =10.036x - 19.75 °
£ 25.00 R?=0.4034
V¢ Vegessn-2 from table 1.286 ER .
Uy Un7sy,n from table 1.168 % 15'00 ® .
ks kr= up,*vf 1.5020 ‘g 10,00 P . °®
Tl Tl=k*S, 9.7294 8 ol b
TI% TI%= TI/EL*100 9.01 z >0
> Sesart(Sy/(n-1)) 8.241 O.Ooo 00 1.00 2.00 3.00 4.00 5.00
r’ r2=1-(5,"2/5y"2) 0.3821 . . CEMS vaIL.le (% Opac'\ty). . .
r r=sqrt((1—S|_"2/Sy"2)) 0.6182

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)
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 Polynomial Correlation

Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location  Stack Kiln 2
CEMS value PM form Statistical parameter
Run (%0Opacity) SRM (mg/m3) X2 X3 x4 Xy Xzy yA (y/\_y)2 delta (yi—y“)2 Cl
X y
1A 4.11 34.15 17 69 285 140 577 22.870 127.296 0.175 411.94 5.60
1B 4.11 34.15 17 69 285 140 577 22.870 127.296 0.175 411.94 5.60
2A 2.88 16.43 8 24 69 47 136 9.220 51.991 0.061 6.63 3.31
2B 2.88 16.43 8 24 69 47 136 9.220 51.991 0.061 6.63 3.31
3A 3.87 10.58 15 58 224 41 159 18.782 67.208 0.071 10.71 3.57
3B 3.87 10.58 15 58 224 41 159 18.782 67.208 0.071 10.71 3.57
4A 3.43 23.51 12 40 138 81 277 13.081 108.753 0.127 93.19 4.76
4B 3.43 23.51 12 40 138 81 277 13.081 108.753 0.127 93.19 4.76
5A 2.95 6.25 9 26 76 18 54 9.510 10.644 0.058 57.89 3.22
5B 2.95 6.25 9 26 76 18 54 9.510 10.644 0.058 57.89 3.22
6A 3.07 10.86 9 29 89 33 102 10.144 0.512 0.074 8.98 3.64
6B 3.07 10.86 9 29 89 33 102 10.144 0.512 0.074 8.98 3.64
7A 3.96 17.77 16 62 246 70 279 20.234 6.046 0.083 15.36 3.85
7B 3.96 17.77 16 62 246 70 279 20.234 6.046 0.083 15.36 3.85
8A 2.66 6.62 7 19 50 18 47 8.691 4.293 0.204 52.37 6.05
8B 2.66 6.62 7 19 50 18 47 8.691 4.293 0.204 52.37 6.05
9A 3.97 26.60 16 63 248 106 419 20.401 38.461 0.086 162.48 3.92
9B 3.97 26.60 16 63 248 106 419 20.401 38.461 0.086 162.48 3.92
10A 2.76 6.02 8 21 58 17 46 8.859 8.077 0.107 61.44 4.38
10B 2.76 6.02 8 21 58 17 46 8.859 8.077 0.107 61.44 4.38
11A 3.63 9.16 13 48 174 33 121 15.385 38.684 0.105 22.01 4.33
11B 3.63 9.16 13 48 174 33 121 15.385 38.684 0.105 22.01 4.33
12A 3.13 10.97 10 31 96 34 107 10.525 0.195 0.087 8.35 3.94
12B 3.13 10.97 10 31 96 34 107 10.525 0.195 0.087 8.35 3.94
13A 2.97 6.03 9 26 78 18 53 9.603 12.766 0.059 61.24 3.25
13B 2.97 6.03 9 26 78 18 53 9.603 12.766 0.059 61.24 3.25
14A 2.80 11.00 8 22 61 31 86 8.960 4.171 0.085 8.14 3.90
14B 2.80 11.00 8 22 61 31 86 8.960 4.171 0.085 8.14 3.90
15A 4.04 11.88 16 66 266 48 194 21.606 94.591 0.118 3.90 4.59
15B 4.04 11.88 16 66 266 48 194 21.606 94.591 0.118 3.90 4.59
Sum 100.46 415.68 344 1,207 4,318 1,471 5,315 415.741 1,147.377 3.000 1,969.28
Average 3.35 13.86 11 40 144 49 177 13.858 38.246 0.1000 65.64

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Polynomial correlation result
Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 2
Variable Equation Value Correlation equation
n Number of Run 30 y= 48.228 + -30.81 X + 5.9957 x?
S, S1=Sum(xi) 100
S, S2= Sum(xi2) 344 Acceptable criteria for PS11
S; $3= Sum(xi3) 1,207 Criterion Actual Allowable  Acceptable
Sy S4= Sum(xi4) 4,318 Correlation coefficient 0.612 >=0.85 No
Ss S5= Sum(yi) 416 Confidence interval 2.98 <=10% Yes
Se S6= Sum(xiyi) 1,471 Tolerance interval 9.22 <=25% Yes
S; S7= Sum(xi2yi) 5,315
detA=nS254-525252+5153S2
detA -5353n+525153-545151 1.805€+02
by=(S55254+515357+52S6S3
b, 48.228 , )
-§75252-535355-545651)/detA Polynomial Regression Curve
b;=(nS654+S55352+525157
b, -30.812
-$256S52-5753n-5451S5)/detA 40,00
b,=(nS2S7+515652+S551S3 o
b, 5.99565 | % 35.00 °
-$25255-5356n-575151)/detA S oo | V59957 - 30812 +48.228
S, So=sqrt((1/(n-3)Sum of(y*-y)*2) 6.519 T 25'00 R2=0.4174 ®
D D=n(S254-S372)+51(S352-5154) 1.805E402 E 2000 ®
+52(5153-S212) s ° =)
Co C,=(5254-S372)/D 169.949 | & 1500
G C,=(5352-5154)/D -101.6735 § 10.00 oo g of
c, C,=(5153-5242)/D 1.486E+01 | 2 500 “e
G C3=(nS4-52"2)/D 6.097E+01 0.00
C, C,=(5152-nS3)/D -8.930E+00 0.00 1.00 2.00 3.00 4.00 5.00
Cs C4=(nS2-5142)/D 1.311E+00 CEMS value (% Opacity)
t t; .3 from table 2.052
EL Emission limit 108
Cl Cl=tf*Sp*sqrt(delta;,) 3.218 Deltamin= 0.0579
Cl% Cl1%=CI/EL*100 2.98
Vg Voso,n-3 from table 1.293 Correlation curve Minimum/Maximum check
Uy Upy 759,03 from table 1.181 Correlation curve minimum point 2.57
n' n'=1/(deltan;,) 17.28 Minimum allowable x value 2.66
kr kr=u,* vy 1.527 Correlation curve min < min of x value Yes
Tl TI=k{*Sp 9.955 Correlation curve maximum point 2.57
TI% TI%=TI/EL*100 9.22 Extrapolation x limit (1.25*max of x value) 5.14
Yy~ y~=1/n*(Sum of (Yi)) 13.856 Correlation curve max > extrapolation limit No
S, S,~sqrt(Sum of (vi-y)%/(n-1)) 8.24
r r’=1-(Sp*/Sy?) 0.374
r r=sqrt(1-(Sp’/Sy?)) 0.612
Max-min b2>0 ? Minimum
Xmax-min y='b1/2b2 2.57
1.25xmax 5.14

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)
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 Logarithmic Correlation

Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 2
CEMS value PM form .
Run (%Opacity) SRM (mg/m’) Statistical parameter
X x' =1In(x) y (x';x'") 2 (yi—y~)2 (x'ix"Nyi-y") yr (Y'\i‘\/i)2
1A 411 1.41 34.15 0.05 411.94 4.38 21.11 170.06
1B 4.11 1.41 34.15 0.05 411.94 4.38 21.11 170.06
2A 2.88 1.06 16.43 0.02 6.63 -0.36 9.19 52.47
2B 2.88 1.06 16.43 0.02 6.63 -0.36 9.19 52.47
3A 3.87 1.35 10.58 0.02 10.71 -0.51 19.10 72.46
3B 3.87 1.35 10.58 0.02 10.71 -0.51 19.10 72.46
4A 3.43 1.23 23.51 0.00 93.19 0.35 15.07 71.30
4B 3.43 1.23 23.51 0.00 93.19 0.35 15.07 71.30
S5A 2.95 1.08 6.25 0.01 57.90 0.88 9.99 14.03
5B 2.95 1.08 6.25 0.01 57.90 0.88 9.99 14.03
6A 3.07 1.12 10.86 0.01 8.98 0.23 11.34 0.23
6B 3.07 1.12 10.86 0.01 8.98 0.23 11.34 0.23
7A 3.96 1.38 17.77 0.03 15.36 0.70 19.87 4.38
7B 3.96 1.38 17.77 0.03 15.36 0.70 19.87 4.38
8A 2.66 0.98 6.62 0.05 52.38 1.59 6.50 0.01
8B 2.66 0.98 6.62 0.05 52.38 1.59 6.50 0.01
9A 3.97 1.38 26.60 0.03 162.48 2.32 19.97 44.00
9B 3.97 1.38 26.60 0.03 162.48 2.32 19.97 44.00
10A 2.76 1.02 6.02 0.03 61.45 1.43 7.74 2.98
10B 2.76 1.02 6.02 0.03 61.45 1.43 7.74 2.98
11A 3.63 1.29 9.16 0.01 22.01 -0.43 16.95 60.55
11B 3.63 1.29 9.16 0.01 22.01 -0.43 16.95 60.55
12A 3.13 1.14 10.97 0.00 8.35 0.16 11.98 1.02
12B 3.13 1.14 10.97 0.00 8.35 0.16 11.98 1.02
13A 2.97 1.09 6.03 0.01 61.24 0.85 10.23 17.62
13B 2.97 1.09 6.03 0.01 61.24 0.85 10.23 17.62
14A 2.80 1.03 11.00 0.03 8.14 0.48 8.25 7.60
14B 2.80 1.03 11.00 0.03 8.14 0.48 8.25 7.60
15A 4.04 1.40 11.88 0.04 3.90 -0.39 20.54 75.00
15B 4.04 1.40 11.88 0.04 3.90 -0.39 20.54 75.00
Sum 100.46 35.91 415.68 0.69 1969.28 23.31 415.62 1187.43
Average 3.35 1.20 13.86 0.02 65.64 0.78 13.85 39.58

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Logarithmic correlation result
Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 2
Variable Equation Value Correlation equation
n Number of Run 30 y= -26.3520614 + 33.590778 Ln(x)
X'~ X'"=1/n*(Sum of x")) 1.197
Sy Sex= Sum((X'-x'")"2) 0.694 Acceptable criteria for PS11
v~ y~=1/n*(Sum of (y;)) 13.8561 Criterion Actual  Allowable Acceptable
Syy Syy= Sum((yry™)"2) 1969.278 Correlation coefficient 0.613 >=0.85 No
Swy Syey= SUM((X'i-x'")(yry™)) 23.312 Confidence interval 2.25 <=10% Yes
b, bo=y™-bx'” -26.35206138 Tolerance interval 9.06 <=25% Yes
b, bl= Sx-y/vax- 33.5907781
S Si=sart(1/(n-2)(Sum(y*-y))*2))  6.512169926
Y™ mean y/A = at mean x value 13.85386061 Logarithmic Regression Curve
tye tys = at t,, from table 2.048
Cl Cl=tg*S *sqrt(1/n) 2.434978042 40.00
EL Emission Limit 108 S 3500 -
CI% CI%=CI/EL*100 2.25 = 3000 33498 - 26239
n' n'=n 30 T 25.00 : s L
Vi Vf = Vg 95902 from table 1.286 }Eﬂ 20.00
Uy Up= Uy 750 o from table 1.168 S 1500 ® . .
ke ko= U, *v 1.502048 % 1000 o8 o
TI Tl= ke*S, 9.781591813 g 500 ®e
TI% TI%= TI/EL*100 9.06 2 o000
s, S,=sart(S,,/(n-1)) 8.240518062 0.00 1.00 2.00 3.00 4.00 5.00
r r’= 1-(SLA2/Sy2) 0.375485657 CEMS value (% Opacity)
r r=sqrt(1-(SLA2/Sy*2)) 0.612768844

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th



Environmental Laboratory

CEMS Analysis/Correlation results

@ ‘ S CG Metrological center, SCI Eco Services Co.,Ltd Page 9 of 14
\ ) 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110
Calculations for Exponential Correlation
Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 2
CEMS value PM form o

RuN (%Opacity) SRM (mg/m’) Statistical parameter
X y y'=In(y) (xx")* ey ey y'A (y'ey')?
1A 411 34.15 3.531 0.580 1.106 0.801 3.005 0.277
1B 411 34.15 3.531 0.580 1.106 0.801 3.005 0.277
2A 2.88 16.43 2.799 0.220 0.102 -0.150 2.156 0.414
2B 2.88 16.43 2.799 0.220 0.102 -0.150 2.156 0.414
3A 3.87 10.58 2.359 0.272 0.014 -0.062 2.839 0.230
3B 3.87 10.58 2.359 0.272 0.014 -0.062 2.839 0.230
4A 3.43 23.51 3.157 0.007 0.460 0.055 2.535 0.387
4B 3.43 23.51 3.157 0.007 0.460 0.055 2.535 0.387
5A 2.95 6.25 1.832 0.159 0.419 0.258 2.204 0.138
5B 2.95 6.25 1.832 0.159 0.419 0.258 2.204 0.138
6A 3.07 10.86 2.385 0.078 0.009 0.026 2.287 0.010
6B 3.07 10.86 2.385 0.078 0.009 0.026 2.287 0.010
7A 3.96 17.77 2.878 0.374 0.159 0.244 2.901 0.001
7B 3.96 17.77 2.878 0.374 0.159 0.244 2.901 0.001
8A 2.66 6.62 1.890 0.474 0.347 0.406 2.004 0.013
8B 2.66 6.62 1.890 0.474 0.347 0.406 2.004 0.013
9A 3.97 26.60 3.281 0.386 0.643 0.498 2.908 0.139
9B 3.97 26.60 3.281 0.386 0.643 0.498 2.908 0.139
10A 2.76 6.02 1.795 0.347 0.469 0.403 2.073 0.077
10B 2.76 6.02 1.795 0.347 0.469 0.403 2.073 0.077
11A 3.63 9.16 2.215 0.079 0.070 -0.074 2.673 0.210
11B 3.63 9.16 2.215 0.079 0.070 -0.074 2.673 0.210
12A 3.13 10.97 2.395 0.048 0.007 0.018 2.328 0.004
12B 3.13 10.97 2.395 0.048 0.007 0.018 2.328 0.004
13A 2.97 6.03 1.797 0.143 0.466 0.258 2.218 0.177
13B 2.97 6.03 1.797 0.143 0.466 0.258 2.218 0.177
14A 2.80 11.00 2.398 0.301 0.007 0.044 2.100 0.089
14B 2.80 11.00 2.398 0.301 0.007 0.044 2.100 0.089
15A 4.04 11.88 2.475 0.478 0.000 -0.003 2.956 0.232
15B 4.04 11.88 2.475 0.478 0.000 -0.003 2.956 0.232
Sum 100.46 415.68 74.375 7.888 8.556 5.445 74.375 4.796
Average 3.35 13.86 2.479 0.263 0.285 0.181 2.479 0.160

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

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)
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Exponential correlation result
Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 2
Variable Equation Value Correlation equation
n Number of Run 30 y= 1.182758531 e 06902 x
X~ x"=1/n*(Sum of (xi)) 3.348666667
S Se=Sum((xi-x")"2) 7.888346667 Acceptable criteria for PS11
y'"” y'"=1/n*(Sum of (y";)) 2.479152529 Criterion Actual  Allowable Acceptable
S,y Syy=Sum((y'y'")"2) 8.556 Correlation coefficient  0.648 >=0.85 No
Syy' Syy=Sum((x-x")(y'ry"")) 5.444662538 Confidence interval 1.72 <=10% Yes
by by'=y'"-b,x” 0.167849448 Tolerance interval 7.32 <=25% Yes
b by=e”by' 1.182758531
b, b1=S,,/S« 0.690215931
S Si=sqrt(1/(n-2)(Sum(y'ir-y'i)A2)) 0.413847169 Exponential Regression Curve
Y mean y'A at mean x value 2.479152529 10,00
t tf=ty; ., from table 2.048
ar Cl'=t*S, *sqrt(1/n) 0.154742395 g 300 °
e R 30.00 y = 1.1828e06902
LCL' LCL'=y'"-CI 2.324410134 = R? = 0.4393 ®
ucL' UCL'=y'""+CI” 2.633894924 (?E‘ 25.00 °
cl Cl=(eAUCL'-e~LCL')/2 1.853631527 E° 20.00 .
EL Emission I;imit 108 S 1500 °
CI°IA I(_II%=CI/EL 100 1.72 P,‘E, 1000 (X o o®
n n'=Number of Run 30 S %
V¢ Vi=ydf 959 n-2 from table 1.286 s 500
Uy Up=un' 75%n from table 1.168 = o0
ke ko=u, v, 1.502048 0.00 1.00 2.00 3.00 4.00 5.00
. Ti'=k,*S, 0.621618313 CEMS value (% Opacity)
LTL' LTL'=y'"-TI' 1.857534216
uTL' UTL'=y""+TI' 3.100770842
TI TI=(eAUTL'-eALTL')/2 7.903576122
TI% TI%=TI/EL*100 7.32
Sy S,=sqrt(S,/(n-1)) 0.543170768
P r’=1-(5,72/5,12) 0.419493349
r r=sqrt(1-(SLA2/Sy'2)) 0.647683063

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)
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 Power Correlation

Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 2
CEMS value PM form o
Run (%Opacity) SRM (mg/m?) Statistical parameter
X x'=In(x) y y'=In(y) XX ey XTIy (y' Ay’
1A 4.11 1.413 34.15 3.531 0.047 1.106 0.228 2.982 0.3016
1B 4.11 1.413 34.15 3.531 0.047 1.106 0.228 2.982 0.3016
2A 2.88 1.058 16.43 2.799 0.019 0.102 -0.045 2.156 0.4133
2B 2.88 1.058 16.43 2.799 0.019 0.102 -0.045 2.156 0.4133
3A 3.87 1.353 10.58 2.359 0.024 0.014 -0.019 2.842 0.2330
3B 3.87 1.353 10.58 2.359 0.024 0.014 -0.019 2.842 0.2330
4A 3.43 1.233 23.51 3.157 0.001 0.460 0.024 2.562 0.3547
4B 3.43 1.233 23.51 3.157 0.001 0.460 0.024 2.562 0.3547
5A 2.95 1.082 6.25 1.832 0.013 0.419 0.074 2.212 0.1443
5B 2.95 1.082 6.25 1.832 0.013 0.419 0.074 2.212 0.1443
6A 3.07 1.122 10.86 2.385 0.006 0.009 0.007 2.305 0.0065
6B 3.07 1.122 10.86 2.385 0.006 0.009 0.007 2.305 0.0065
7A 3.96 1.376 17.77 2.878 0.032 0.159 0.071 2.895 0.0003
7B 3.96 1.376 17.77 2.878 0.032 0.159 0.071 2.895 0.0003
8A 2.66 0.978 6.62 1.890 0.048 0.347 0.129 1.972 0.0067
8B 2.66 0.978 6.62 1.890 0.048 0.347 0.129 1.972 0.0067
9A 3.97 1.379 26.60 3.281 0.033 0.643 0.146 2.901 0.1443
9B 3.97 1.379 26.60 3.281 0.033 0.643 0.146 2.901 0.1443
10A 2.76 1.015 6.02 1.795 0.033 0.469 0.124 2.057 0.0691
10B 2.76 1.015 6.02 1.795 0.033 0.469 0.124 2.057 0.0691
11A 3.63 1.289 9.16 2.215 0.009 0.070 -0.024 2.693 0.2285
11B 3.63 1.289 9.16 2.215 0.009 0.070 -0.024 2.693 0.2285
12A 3.13 1.141 10.97 2.395 0.003 0.007 0.005 2.349 0.0021
12B 3.13 1.141 10.97 2.395 0.003 0.007 0.005 2.349 0.0021
13A 2.97 1.089 6.03 1.797 0.012 0.466 0.074 2.228 0.1856
13B 2.97 1.089 6.03 1.797 0.012 0.466 0.074 2.228 0.1856
14A 2.80 1.030 11.00 2.398 0.028 0.007 0.014 2.091 0.0944
14B 2.80 1.030 11.00 2.398 0.028 0.007 0.014 2.091 0.0944
15A 4.04 1.396 11.88 2.475 0.040 0.000 -0.001 2.942 0.2180
15B 4.04 1.396 11.88 2.475 0.040 0.000 -0.001 2.942 0.2180
Sum 100.46 35.908 415.68 74.375 0.696 8.554 1.615 74.375 4.805
Average 3.35 1.197 13.86 2.479 0.023 0.285 0.054 2.479 0.160

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)
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Power correlation result
Plant Name  The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 2
Variable Equation Value Correlation equation
n Number of Run 30 y= 0.74167846 X 2320954391
X'~ x'“=1/n*(Sum of (x'i)) 1.196917964
S SX'x'=Sum((x'i-x"")"2) 0.695959714 Acceptable criteria for PS11
y' y'“=1/n*(Sum of (y'i)) 2.479152529 Criterion Actual Allowable  Acceptable
Syy Sy'y'=Sum((y'i-y'")*2) 8.553538244 Correlation coefficient 0.647 >=0.85 No
Sey SX'y'=Sum((x'i-x'")(y'i-y'”))  1.615290755 Confidence interval 1.72 <=10% Yes
bo' b0'=y'"-b1x"~ -0.298839475 Tolerance interval 7.33 <=25% Yes
bo b0=e”b0' 0.741678458
by b1=Sx'y'/Sx'x' 2.320954391
S L=sqrt(1/(n-2)(Sum(y'ir-y'i)A2. 0.414234323 Power Regression Curve
Y mean y'A at mean x value 2.479152529 2000
t tf=tn-2 from table 2.048 ~ 3500
oll CL'=tf*SL*sqrt(1/n) 0.154887156 s y = 074172321 °
LCL' LCL'=y'"-CL' 2.324265373 % 30.00 R?=0.4383 °
ucL' UCL'=y"™+CL' 2.634039685 F 2500 °
Cl Cl=(eMUCL'-e~LCL')/2 1.855379436 En 20.00 o
EL Emission Limit 108 < 15.00 (]
Cl% Cl%=CI/EL*100 1.72 i 10.00 .. ° e®
n' n'= Number of Run 30 S %e
v V=Vgsy .2 from table 1.286 s >0
Un' Up= Un'759%n 1.168 * 000
ke szu“l*vf 1.502048 0.00 1.00 2.00 3.'00 4.00 5.00
T TI'=kT*sL 0.622199836 CEMS value (% Opacity)
LTL' LTL'=y'"-TI' 1.856952693
uTL' UTL'=y""+TI' 3.101352365
TI Tl=(eMUTL'-eALTL')/2 7.911899925
TI% TI%=TI/EL*100 7.326
S, S,=sqrt(S,/(n-1)) 0.543092621
r? r’=1-(SLA2/S,2) 0.418239329
r r=sqrt(1-(SLA2/Sy'A2)) 0.646714256

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)
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Predicted PM Concentrations

Plant Name Siam Cement (Tha luang) Co.,Ltd )(White Cement Pla Location Stack Kiln 2
CEMS Value  (Dust . ) o .
3 Linear Polynomial Logarithmic Exponential Power
(mg/m7))

0 -19.75 48.23 H#NUM! 1.18 0.00
1 -9.71 23.41 -26.35 2.36 0.74
2 0.32 10.59 -3.07 4.70 3.71
3 10.36 9.75 10.55 9.38 9.50
4 20.39 20.91 20.21 18.70 18.52
5 30.43 44.06 27.71 37.30 31.08
6 40.46 79.20 33.83 74.38 47.45
7 50.50 126.33 39.01 148.32 67.87
8 60.54 185.45 43.50 295.77 92.52
9 70.57 256.57 47.45 589.81 121.61
10 80.61 339.67 50.99 1176.16 155.30
11 90.64 434.77 54.20 2345.43 193.75
12 100.68 541.86 57.12 4677.13 237.11
13 110.71 660.94 59.81 9326.89 285.51
14 120.75 792.01 62.30 18599.17 339.10
15 130.79 935.07 64.61 37089.47 397.99
16 140.82 1090.12 66.78 73961.82 462.30
17 150.86 1257.17 68.82 147490.68 532.15
18 160.89 1436.20 70.74 294117.96 607.64
19 170.93 1627.23 72.55 586514.19 688.88
20 180.96 1830.25 74.28 1169594.97 775.97
21 191.00 2045.26 75.92 2332343.23 869.01
22 201.04 2272.26 77.48 4651033.11 968.09
23 211.07 2511.25 78.97 9274839.47 1073.31
24 221.11 2762.23 80.40 18495384.82 1184.74
25 231.14 3025.21 81.77 36882499.22 1302.48
26 241.18 3300.18 83.09 73549091.40 1426.61
27 251.21 3587.13 84.36 146667632.63 1557.20
28 261.25 3886.08 85.58 292476685.34 1694.35
29 271.29 4197.02 86.76 583241236.88 1838.12
30 281.32 4519.95 87.90 1163068228.83 1988.60
31 291.36 4854.88 89.00 2319327954.52 2145.84
32 301.39 5201.79 90.06 4625078759.16 2309.94
33 311.43 5560.69 91.10 9223082698.05 2480.95
34 321.46 5931.59 92.10 18392174249.26 2658.94
35 331.50 6314.48 93.07 36676682264.46 2843.98

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)
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Model Selection

Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 2
Model Corre!a.tion >0.85 Confidence interval <10% Tolerence interval <25% Min/Max within ~ Does mo.dEI.mEEt
Coefficient half range percentage half range percentage allowable range all criteria
Linear 0.618 No 2.24 Yes 9.01 Yes N/A No
Polynomial 0.612 No 2.98 Yes 9.22 Yes Yes No
Logarithmic 0.613 No 2.25 Yes 9.06 Yes N/A No
Exponential 0.648 No 1.72 Yes 7.32 Yes N/A No
Power 0.647 No 1.72 Yes 7.33 Yes N/A No

Used model : Exponential correlation

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025: 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Report No. TREL24/00082

s 28 %3 4 8. MNNTEAIU-1UATI A.LUIY B.WTETWNELIN A.855UF 18120 Juitdudatine 24/12/67

uenauaInLiNg AEL24/021311 Suitimsien 25 -27/12/67

Han153tAsIzvi/ naday Wia UTM unu (X) : 0699619 unu (Y) : 1623001
daatinei 1 daatinei 2 dhatei 3 daatiei 4 dhateil 5 e 6
eanduanalsns e Fu/idau/il (na1) | Ju/dau/il (nad) | Ju/dau/il (nat) | Ju/dau/il (na1) | Ju/wdau/il (nan) | Ju/idau/il (nan) PP
21/12/67 21/12/67 21/12/67 21/12/67 21/12/67 21/12/67
(10:14 u. — 10:56 u.) | (11:00 u. — 11:42 u.) [ (11:46 u. — 12:28 u.) | (12:33 w. — 13:15 u.) | (13:20 u. — 14:02 u.) [ (14:07 u. — 14:49 u.)

Diameter m 2.59 2.59 2.59 2.59 2.59 2.59 -

Shape - Circular Circular Circular Circular Circular Circular -

Temperature (Ts) °c 138.50 140.67 144.66 137.00 145.67 147.00 -

Pressure (Ps) mmHg 754.06 753.46 753.55 751.91 751.20 750.40 -

Gas Velocity (Vs) m/s 6.27 6.91 6.25 6.96 7.22 7.41 -

Moisture (Bys) % 13.86 13.93 14.87 14.06 14.71 14.98 -

Flow Rate (Std) m’/s 20.45 22.38 19.83 22.66 22.83 23.25 -

Flow Rate (Std) m?/day 1,766,506.79 1,933,494.16 1,713,399.67 1,957,913.19 1,972,086.17 2,009,045.09 -

Oxygen (0,) % 16.83 16.67 16.96 16.17 16.45 17.06 -
Cco ppm 55.67 50.67 48.00 57.33 47.00 47.00 -

Excess Air (EA) % 403.65 384.58 420.60 334.36 360.55 343.88 -
Huazaas mg/m? 10 5 3 8 2 3 U.S.EPA Method 5
Huazaas ! mg/m? 33 15 10 22 5 12 U.S.EPA Method 5

UMY I : u{anwsitﬂswzﬁ/mmaau : @n717¢ Std da annza198e aaungd 25 °C, Audu 1 ussenna via 760 fadwasisan

Adgazwv (dry basis)

II. : wansiansi/vaday : a0y Std Aa 8a1I2a1989 aaungd 25 °C, Audu 1 ussenand wia 760 fadwasisan
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15991/ usEn Report No. TREL24/00082

wiFnudiudng (vinnae) a1da (Tseoruyudiuusiand 1)

s 28 %3 4 8. MNNTEAIU-1UATI A.LUIY B.WTETWNELIN A.855UF 18120 Suitdudacine 24/12/67
uenauaInLiNg AEL24/021311 Suitimsien 25 -27/12/67
Han153tAsIzvi/ naday Wia UTM unu (X) : 0699619 unu (Y) : 1623001
daatinei 1 daatinei 2 dhatiei 4 el 5 dhatiei 6
eanduanalsns e Ju/idau/il (nad) | Su/idau/il (nan) | u/dau/tl (nad) | Ju/dau/il (nal) | Ju/idau/il (nan) s8%1asen) negau
22/12/67 22/12/67 22/12/67 22/12/67 22/12/67
(09:55 u. —10:31 u.) | (10:36 u. — 11:12 w.) [ (11:57 u. — 12:33 u.) | (12:40 u. — 13:16 u.) | (13:20 u. — 13:56 u.)
Diameter m 2.59 2.59 2.59 2.59 2.59 -
Shape - Circular Circular Circular Circular Circular -
Temperature (Ts) °c 141.00 141.50 147.50 149.00 144.50 -
Pressure (Ps) mmHg 753.63 753.44 753.25 752.41 752.74 -
Gas Velocity (Vs) m/s 7.26 6.91 6.70 6.67 6.94 -
Moisture (Bys) % 14.75 13.84 12.97 14.35 14.16 -
Flow Rate (Std) m’/s 23.27 22.36 21.58 21.04 22.19 -
Flow Rate (Std) m?/day 2,010,924.13 1,931,588.96 1,864,334.20 1,818,034.62 1,917,098.97 -
Oxygen (0,) % 16.99 16.70 16.72 16.28 16.35 -
co ppm 38.00 41.00 49.33 53.00 47.00 -
Excess Air (EA) % 424.73 388.45 390.56 344.22 351.18 -
Huazaas ’ mg/m? 5 2 8 2 3 U.S.EPA Method 5
Huazaas ! mg/m? 17 7 26 4 8 U.S.EPA Method 5
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Aaanzuwe (dry basis)
II. : wansiansi/vaday : a0y Std Aa 8a1I2a1989 aaungd 25 °C, Audu 1 ussenand wia 760 fadwasisan
Aaanzure (dry basis) uas Excess Oxygen 7%
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: U aa 4 la 814 wasiaad 1de wavndou 3-edw
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3nasadn : viddawnudwuean 2

wiFnudiudng (vinnae) a1da (Tseoruyudiuusiand 1)

Report No. TREL24/00082

s 28 %3 4 8. MNNTEAIU-1UATI A.LUIY B.WTETWNELIN A.855UF 18120 Suitdudacine 24/12/67
uenauaInLiNg AEL24/021311 Suitimsien 25 -27/12/67
wan15ieszi/ nedau #ifa UTM unu (X) : 0699619
daatinei 1 daatinei 2 dhatiei 4 e 6
eanduanalsns e Fu/idau/il (nan) | Su/idau/il (nan) | u/dau/il (nad) | Fu/dau/il (a1) s8%asen) nesau
23/12/67 23/12/67 23/12/67 23/12/67
(09:50 u. —10:26 u.) | (10:30 u. — 11:06 w.) [ (11:51 w. — 12:27 u.) | (13:15 u. — 13:51 u.)
Diameter m 2.59 2.59 2.59 2.59 -
Shape - Circular Circular Circular Circular -
Temperature (Ts) °c 150.50 153.50 150.66 155.00 -
Pressure (Ps) mmHg 753.67 753.28 752.81 751.41 -
Gas Velocity (Vs) m/s 6.85 7.01 7.23 7.45 -
Moisture (Bys) % 13.84 13.96 13.03 14.22 -
Flow Rate (Std) m’/s 21.70 22.01 23.08 23.18 -
Flow Rate (Std) m?/day 1,874,696.27 1,901,352.59 1,994,263.42 2,002,545.33 -
Oxygen (0,) % 15.83 16.29 17.11 16.22 -
co ppm 71.00 39.00 42.00 61.00 -
Excess Air (EA) % 304.19 345.33 441.54 338.33 -
Huazans mg/m® 4 2 3 4 U.S.EPA Method 5
Huazaas ! mg/m? 10 6 12 11 U.S.EPA Method 5
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Aaanzune (dry basis)
II. : wansiansi/vaday : a0y Std Aa 8a1I2a1989 aaungd 25 °C, Audu 1 ussenand wia 760 fadwasisan
Aaanzure (dry basis) uas Excess Oxygen 7%

T wagsdnd AU ANy -edvw-3-cond

: U aa 4 la 814 wasiaad 1de wavndou 3-edw

T WAaMTIeINi/Madal : 8013e Std Aa anza198e aangd 25 °C, Audu 1 ussennna via 760 fadwasisan

($usastawiznanisitasizvitviniu)

wnu (Y) : 1623001

Wmividsziniasiesen
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NNMAWNUDON V

Joyaduon CEMS yovlsvviuiiazdoya RM

Leader in waste management and environmental laboratory
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CEMS Analysis/Raw data calculation
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\ ) 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110
RM data
Count Actual concentration (ppm at dry, actual O,)

Run Date Time ]
(Min) SO, NOXx co 0, (%)
19-Dec-24 12:25 1 1.15 305.85 40.42 15.77
19-Dec-24 12:26 2 1.22 282.73 27.84 15.81
19-Dec-24 12:27 3 1.18 280.72 32.01 15.82
19-Dec-24 12:28 4 1.09 290.16 24.90 15.79
19-Dec-24 12:29 5 1.19 295.93 25.96 15.79
19-Dec-24 12:30 6 1.17 294.51 23.73 15.80
19-Dec-24 12:31 7 1.15 299.46 20.65 15.83
19-Dec-24 12:32 8 1.13 303.08 23.06 15.84
19-Dec-24 12:33 9 1.15 301.88 32.19 15.91
19-Dec-24 12:34 10 1.15 300.27 21.39 15.98
1 19-Dec-24 12:35 11 1.10 300.06 20.42 15.95
19-Dec-24 12:36 12 1.03 300.47 18.62 15.88
19-Dec-24 12:37 13 1.15 296.93 25.86 15.87
19-Dec-24 12:38 14 1.10 291.62 27.11 15.91
19-Dec-24 12:39 15 1.09 293.08 17.29 15.92
19-Dec-24 12:40 16 1.05 292.81 19.96 15.82
19-Dec-24 12:41 17 1.08 290.21 21.84 15.89
19-Dec-24 12:42 18 1.06 286.16 22.48 15.85
19-Dec-24 12:43 19 1.12 284.72 17.74 15.98
19-Dec-24 12:44 20 0.99 284.15 21.58 15.89
19-Dec-24 12:45 21 1.11 283.94 30.21 15.90
19-Dec-24 12:46 1 1.14 276.32 23.19 15.88
19-Dec-24 12:47 2 1.14 277.63 14.40 15.96
19-Dec-24 12:48 3 0.99 285.01 25.77 15.80
19-Dec-24 12:49 4 1.09 286.63 26.28 15.87
19-Dec-24 12:50 5 1.06 278.37 26.37 15.86
19-Dec-24 12:51 6 1.10 278.41 22.73 15.91
19-Dec-24 12:52 7 0.98 277.63 17.67 15.86
19-Dec-24 12:53 8 1.07 278.21 19.03 15.80
19-Dec-24 12:54 9 1.04 273.05 16.67 15.82
19-Dec-24 12:55 10 1.04 273.33 14.10 15.91
2 19-Dec-24 12:56 11 0.95 277.54 16.95 15.82
19-Dec-24 12:57 12 1.02 279.83 20.44 15.88
19-Dec-24 12:58 13 1.09 275.77 23.15 15.86
19-Dec-24 12:59 14 1.11 276.48 12.60 15.93
19-Dec-24 13:00 15 1.06 281.06 19.99 15.84
19-Dec-24 13:01 16 1.09 285.22 22.75 15.83
19-Dec-24 13:02 17 1.16 283.00 18.83 15.82
19-Dec-24 13:03 18 1.09 285.20 27.26 15.87
19-Dec-24 13:04 19 1.03 288.24 22.66 15.78
19-Dec-24 13:05 20 1.06 286.76 22.87 15.81
19-Dec-24 13:06 21 1.02 280.28 22.58 15.77
19-Dec-24 13:07 1 1.03 277.64 23.35 15.74

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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19-Dec-24 13:08 2 1.02 274.73 24.74 15.77
19-Dec-24 13:09 3 1.06 274.41 27.30 15.76
19-Dec-24 13:10 4 1.03 271.74 21.26 15.81
19-Dec-24 13:11 5 1.09 273.31 20.93 15.83
19-Dec-24 13:12 6 1.01 272.86 23.96 15.77
19-Dec-24 13:13 7 1.08 272.91 26.76 15.75
19-Dec-24 13:14 8 1.05 267.67 23.18 15.74
19-Dec-24 13:15 9 1.02 271.64 28.07 15.70
19-Dec-24 13:16 10 0.96 275.62 23.92 15.66
3 19-Dec-24 13:17 11 1.06 274.79 27.03 15.70
19-Dec-24 13:18 12 1.06 266.68 26.96 15.67
19-Dec-24 13:19 13 1.03 267.78 22.02 15.72
19-Dec-24 13:20 14 1.05 270.99 24.86 15.70
19-Dec-24 13:21 15 1.07 271.88 30.02 15.74
19-Dec-24 13:22 16 1.02 271.90 32.31 15.72
19-Dec-24 13:23 17 1.06 274.49 27.30 15.76
19-Dec-24 13:24 18 1.00 274.09 20.02 15.92
19-Dec-24 13:25 19 1.06 274.79 21.47 15.92
19-Dec-24 13:26 20 1.16 271.29 18.68 15.99
19-Dec-24 13:27 21 1.12 273.33 19.41 15.95
19-Dec-24 13:28 1 1.02 282.20 15.25 15.90
19-Dec-24 13:29 2 1.05 288.97 19.69 15.86
19-Dec-24 13:30 3 1.05 284.44 25.77 15.88
19-Dec-24 13:31 4 1.06 281.20 23.91 15.88
19-Dec-24 13:32 5 1.09 279.25 23.70 15.84
19-Dec-24 13:33 6 1.13 278.48 22.02 15.86
19-Dec-24 13:34 7 1.17 279.71 23.20 15.77
19-Dec-24 13:35 8 1.16 286.18 26.81 15.85
19-Dec-24 13:36 9 1.15 291.76 12.69 15.85
19-Dec-24 13:37 10 1.15 297.12 22.21 15.84
4 19-Dec-24 13:38 11 1.12 294.93 27.00 15.82
19-Dec-24 13:39 12 1.10 296.15 22.93 15.87
19-Dec-24 13:40 13 0.96 295.81 24.59 15.88
19-Dec-24 13:41 14 1.12 293.43 28.32 15.84
19-Dec-24 13:42 15 1.12 280.18 26.58 15.77
19-Dec-24 13:43 16 1.13 279.62 32.36 15.76
19-Dec-24 13:44 17 1.03 284.87 32.98 15.77
19-Dec-24 13:45 18 1.09 287.99 32.02 15.78
19-Dec-24 13:46 19 1.03 285.31 33.86 15.74
19-Dec-24 13:47 20 1.05 286.43 32.10 15.76
19-Dec-24 13:48 21 0.96 285.27 22.82 15.83
19-Dec-24 13:49 1 1.06 285.23 24,13 15.81
19-Dec-24 13:50 2 0.96 280.53 40.25 15.74
19-Dec-24 13:51 3 1.05 279.63 43.98 15.77
19-Dec-24 13:52 4 1.04 277.22 42.68 15.74
19-Dec-24 13:53 5 1.02 280.24 40.20 15.73
19-Dec-24 13:54 6 1.05 281.77 31.05 15.77
19-Dec-24 13:55 7 0.96 282.08 26.15 15.77

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
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19-Dec-24 13:56 8 0.79 284.73 36.21 15.72
19-Dec-24 13:57 9 0.96 281.25 37.89 15.65
19-Dec-24 13:58 10 1.01 266.10 33.37 15.74
5 19-Dec-24 13:59 11 1.00 264.71 38.86 15.75
19-Dec-24 14:00 12 0.93 271.85 25.53 15.81
19-Dec-24 14:01 13 0.97 273.33 26.15 15.90
19-Dec-24 14:02 14 1.00 267.39 30.22 15.87
19-Dec-24 14:03 15 1.01 266.57 37.36 15.87
19-Dec-24 14:04 16 0.78 270.34 36.60 15.99
19-Dec-24 14:05 17 0.94 270.49 39.97 15.81
19-Dec-24 14:06 18 1.02 254.18 35.50 15.87
19-Dec-24 14:07 19 0.99 249.70 32.34 15.85
19-Dec-24 14:08 20 0.99 260.48 37.82 15.84
19-Dec-24 14:09 21 1.06 264.89 35.03 15.84
19-Dec-24 14:10 1 1.08 268.68 28.77 15.87
19-Dec-24 14:11 2 1.00 276.38 34.44 15.80
19-Dec-24 14:12 3 0.93 282.13 30.64 15.82
19-Dec-24 14:13 4 1.01 282.98 27.93 15.87
19-Dec-24 14:14 5 1.00 278.12 28.11 15.85
19-Dec-24 14:15 6 1.06 277.68 31.53 15.89
19-Dec-24 14:16 7 1.01 279.98 29.24 15.89
19-Dec-24 14:17 8 1.00 281.86 30.35 15.90
19-Dec-24 14:18 9 1.05 279.06 23.78 15.92
19-Dec-24 14:19 10 0.98 278.54 34.40 15.90
6 19-Dec-24 14:20 11 0.96 279.32 23.26 15.89
19-Dec-24 14:21 12 0.99 276.32 35.74 15.85
19-Dec-24 14:22 13 0.98 271.78 26.45 15.86
19-Dec-24 14:23 14 0.96 271.06 26.02 15.85
19-Dec-24 14:24 15 0.76 267.24 41.09 15.94
19-Dec-24 14:25 16 0.90 262.63 47.28 15.78
19-Dec-24 14:26 17 1.04 245.10 37.87 15.87
19-Dec-24 14:27 18 1.04 240.58 32.06 15.94
19-Dec-24 14:28 19 0.98 252.92 45.29 15.88
19-Dec-24 14:29 20 1.08 262.79 3341 15.89
19-Dec-24 14:30 21 1.06 263.23 24,18 15.81
19-Dec-24 14:31 1 1.09 271.93 29.90 15.85
19-Dec-24 14:32 2 0.89 276.33 26.77 15.82
19-Dec-24 14:33 3 1.00 281.65 35.16 15.72
19-Dec-24 14:34 4 1.08 270.94 34.17 15.77
19-Dec-24 14:35 5 1.03 269.52 29.13 15.79
19-Dec-24 14:36 6 0.93 276.83 28.17 15.76
19-Dec-24 14:37 7 1.04 278.47 30.57 15.77
19-Dec-24 14:38 8 1.12 268.88 27.33 15.82
19-Dec-24 14:39 9 1.01 271.63 27.85 15.77
19-Dec-24 14:40 10 1.01 278.83 34.10 15.79
7 19-Dec-24 14:41 11 1.16 279.58 26.01 15.83
19-Dec-24 14:42 12 1.17 278.38 27.88 15.81
19-Dec-24 14:43 13 1.15 287.12 26.07 15.90

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
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19-Dec-24 14:44 14 1.02 294.85 32.53 15.78
19-Dec-24 14:45 15 1.04 296.80 33.05 15.74
19-Dec-24 14:46 16 1.01 288.00 28.75 15.75
19-Dec-24 14:47 17 0.99 283.36 25.72 15.79
19-Dec-24 14:48 18 0.92 277.80 29.13 15.76
19-Dec-24 14:49 19 0.98 272.34 37.29 15.71
19-Dec-24 14:50 20 1.10 263.37 30.96 15.71
19-Dec-24 14:51 21 1.04 260.47 29.27 15.78
19-Dec-24 14:52 1 0.94 266.61 30.58 15.77
19-Dec-24 14:53 2 1.03 268.10 33.96 15.73
19-Dec-24 14:54 3 0.99 264.77 34.19 15.76
19-Dec-24 14:55 4 0.97 267.24 37.68 15.79
19-Dec-24 14:56 5 0.90 267.91 43.88 15.84
19-Dec-24 14:57 6 0.96 263.49 40.55 15.79
19-Dec-24 14:58 7 0.95 254.96 28.09 15.90
19-Dec-24 14:59 8 0.96 249.16 26.23 15.97
19-Dec-24 15:00 9 0.90 251.73 26.36 15.96
19-Dec-24 15:01 10 0.99 250.62 27.27 15.98
8 19-Dec-24 15:02 11 0.95 246.33 30.93 15.96
19-Dec-24 15:03 12 0.97 248.31 28.85 15.94
19-Dec-24 15:04 13 0.91 252.28 24.15 15.89
19-Dec-24 15:05 14 0.95 253.88 27.08 15.87
19-Dec-24 15:06 15 0.99 250.73 22.05 15.89
19-Dec-24 15:07 16 1.03 250.22 16.91 15.93
19-Dec-24 15:08 17 0.96 253.84 21.93 15.94
19-Dec-24 15:09 18 0.97 257.48 27.47 15.85
19-Dec-24 15:10 19 1.06 255.12 22.45 15.92
19-Dec-24 15:11 20 1.01 256.18 26.98 15.91
19-Dec-24 15:12 21 0.92 263.51 38.44 15.79
19-Dec-24 15:13 1 1.04 263.20 32.99 15.80
19-Dec-24 15:14 2 1.01 257.88 27.05 15.79
19-Dec-24 15:15 3 1.09 260.63 25.17 15.85
19-Dec-24 15:16 4 0.96 262.73 18.94 15.90
19-Dec-24 15:17 5 1.05 264.63 22.28 15.88
19-Dec-24 15:18 6 1.11 259.67 26.40 15.86
19-Dec-24 15:19 7 1.12 259.13 24.30 15.90
19-Dec-24 15:20 8 1.06 262.86 29.33 15.82
19-Dec-24 15:21 9 1.14 264.42 31.31 15.89
19-Dec-24 15:22 10 1.15 263.12 27.91 15.92
9 19-Dec-24 15:23 11 1.09 265.18 26.38 15.94
19-Dec-24 15:24 12 0.98 269.28 33.13 15.86
19-Dec-24 15:25 13 1.00 269.43 40.03 15.81
19-Dec-24 15:26 14 1.03 261.48 54.68 15.76
19-Dec-24 15:27 15 1.08 258.03 39.09 15.78
19-Dec-24 15:28 16 1.03 257.99 35.09 15.74
19-Dec-24 15:29 17 1.07 260.14 32.52 15.74
19-Dec-24 15:30 18 1.09 258.81 30.46 15.79
19-Dec-24 15:31 19 1.12 261.73 34.76 15.77

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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19-Dec-24 15:32 20 1.10 264.73 30.70 15.85
19-Dec-24 15:33 21 1.12 265.21 32.09 15.86
19-Dec-24 15:34 1 1.12 261.91 23.24 15.97
19-Dec-24 15:35 2 1.08 263.00 24.47 15.86
19-Dec-24 15:36 3 0.99 265.80 41.34 15.80
19-Dec-24 15:37 4 1.05 261.23 33.82 15.84
19-Dec-24 15:38 5 1.08 253.15 36.28 15.78
19-Dec-24 15:39 6 1.05 254.82 49.87 15.74
19-Dec-24 15:40 7 0.96 259.85 39.68 15.72
19-Dec-24 15:41 8 0.99 261.45 31.94 15.74
19-Dec-24 15:42 9 0.98 254.98 31.87 15.68
19-Dec-24 15:43 10 0.95 251.27 33.51 15.74
10 19-Dec-24 15:44 11 0.87 252.18 36.78 15.72
19-Dec-24 15:45 12 0.96 250.37 41.73 15.81
19-Dec-24 15:46 13 0.96 241.81 34.60 15.90
19-Dec-24 15:47 14 1.01 239.63 31.74 15.94
19-Dec-24 15:48 15 1.02 240.76 34.22 15.96
19-Dec-24 15:49 16 1.08 244.39 34.39 15.94
19-Dec-24 15:50 17 1.14 247.08 29.71 15.93
19-Dec-24 15:51 18 1.05 254.06 32.39 15.92
19-Dec-24 15:52 19 0.96 262.88 27.77 15.93
19-Dec-24 15:53 20 1.00 263.58 34.28 15.82
19-Dec-24 15:54 21 1.03 255.81 35.84 15.80
19-Dec-24 15:55 1 1.06 250.83 35.55 15.86
19-Dec-24 15:56 2 1.00 252.68 36.32 15.90
19-Dec-24 15:57 3 1.03 254.18 31.47 15.87
19-Dec-24 15:58 4 1.03 252.91 32.33 15.84
19-Dec-24 15:59 5 1.00 254.75 32.79 15.85
19-Dec-24 16:00 6 0.95 258.31 33.66 15.89
19-Dec-24 16:01 7 0.99 259.63 34.19 15.85
19-Dec-24 16:02 8 0.97 256.06 29.36 15.81
19-Dec-24 16:03 9 1.00 254.44 32.65 15.87
19-Dec-24 16:04 10 0.91 256.22 35.39 15.91
11 19-Dec-24 16:05 11 0.96 257.54 49.77 15.84
19-Dec-24 16:06 12 0.99 252.50 40.70 15.90
19-Dec-24 16:07 13 0.98 252.31 30.83 15.91
19-Dec-24 16:08 14 0.89 256.10 30.43 15.86
19-Dec-24 16:09 15 0.91 257.37 38.96 15.76
19-Dec-24 16:10 16 0.92 252.40 32.54 15.72
19-Dec-24 16:11 17 0.97 249.11 29.61 15.78
19-Dec-24 16:12 18 0.84 250.07 19.31 15.84
19-Dec-24 16:13 19 0.91 252.23 28.51 15.69
19-Dec-24 16:14 20 0.97 247.12 30.68 15.76
19-Dec-24 16:15 21 0.90 244.99 32.16 15.79
19-Dec-24 16:16 1 0.87 248.76 30.49 1591
19-Dec-24 16:17 2 0.94 247.71 33.15 15.94
19-Dec-24 16:18 3 0.91 243.51 26.77 15.98
19-Dec-24 16:19 4 0.83 243.45 23.51 15.93

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Corrected RM data
Count Actual concentration (ppm at dry, actual O,)
Run Date Time .
(Min) S0, NO, co 0, (%)

19-Dec-24 12:25 1 0.32 313.24 41.06 16.31
19-Dec-24 12:26 2 0.39 289.41 28.26 16.36
19-Dec-24 12:27 3 0.35 287.33 32.51 16.36
19-Dec-24 12:28 4 0.27 297.06 25.27 16.33
19-Dec-24 12:29 5 0.36 303.02 26.35 16.33
19-Dec-24 12:30 6 0.34 301.55 24.08 16.34
19-Dec-24 12:31 7 0.32 306.65 20.95 16.38
19-Dec-24 12:32 8 0.30 310.39 23.40 16.39
19-Dec-24 12:33 9 0.32 309.15 32.69 16.45
19-Dec-24 12:34 10 0.32 307.48 21.70 16.53

1 19-Dec-24 12:35 11 0.27 307.27 20.71 16.50
19-Dec-24 12:36 12 0.20 307.69 18.88 16.43
19-Dec-24 12:37 13 0.32 304.05 26.25 16.42
19-Dec-24 12:38 14 0.27 298.57 27.52 16.45
19-Dec-24 12:39 15 0.26 300.07 17.52 16.47
19-Dec-24 12:40 16 0.22 299.80 20.24 16.37
19-Dec-24 12:41 17 0.25 297.12 22.16 16.44
19-Dec-24 12:42 18 0.23 292.94 22.81 16.39
19-Dec-24 12:43 19 0.29 291.46 17.98 16.53
19-Dec-24 12:44 20 0.16 290.87 21.90 16.44
19-Dec-24 12:45 21 0.28 290.66 30.67 16.45
19-Dec-24 12:46 1 0.32 282.80 23.53 16.43
19-Dec-24 12:47 2 0.31 284.15 14.58 16.50
19-Dec-24 12:48 3 0.16 291.76 26.15 16.34
19-Dec-24 12:49 4 0.26 293.42 26.67 16.42
19-Dec-24 12:50 5 0.23 284.91 26.77 16.40
19-Dec-24 12:51 6 0.27 284.95 23.06 16.46
19-Dec-24 12:52 7 0.15 284.15 17.91 16.40
19-Dec-24 12:53 8 0.24 284.75 19.30 16.34
19-Dec-24 12:54 9 0.21 279.43 16.89 16.36
19-Dec-24 12:55 10 0.21 279.72 14.28 16.45

2 19-Dec-24 12:56 11 0.12 284.06 17.17 16.37
19-Dec-24 12:57 12 0.20 286.42 20.73 16.42
19-Dec-24 12:58 13 0.26 282.23 23.48 16.40
19-Dec-24 12:59 14 0.28 282.96 12.75 16.48
19-Dec-24 13:00 15 0.23 287.69 20.27 16.38
19-Dec-24 13:.01 16 0.26 291.97 23.08 16.37
19-Dec-24 13:02 17 0.33 289.69 19.09 16.36
19-Dec-24 13:03 18 0.26 291.95 27.67 16.41
19-Dec-24 13:04 19 0.20 295.09 22.99 16.32
19-Dec-24 13:05 20 0.23 293.56 23.20 16.36
19-Dec-24 13:06 21 0.19 286.88 22.91 16.31
19-Dec-24 13.07 1 0.20 284.16 23.69 16.28

Leader in waste management and environmental laboratory

Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
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19-Dec-24 13:08 2 0.19 281.17 25.11 16.31
19-Dec-24 13:09 3 0.23 280.83 27.71 16.30
19-Dec-24 13:10 4 0.21 278.08 21.56 16.36
19-Dec-24 13:11 5 0.26 279.70 21.23 16.37
19-Dec-24 13:12 6 0.18 279.23 24.31 16.31
19-Dec-24 13:13 7 0.26 279.29 27.17 16.29
19-Dec-24 13:14 8 0.22 273.88 23.52 16.28
19-Dec-24 13:15 9 0.19 277.98 28.50 16.24
19-Dec-24 13:16 10 0.13 282.08 24.27 16.19
3 19-Dec-24 13:17 11 0.23 281.23 27.44 16.24
19-Dec-24 13:18 12 0.23 272.87 27.37 16.21
19-Dec-24 13:19 13 0.20 274.00 22.33 16.26
19-Dec-24 13:20 14 0.22 277.31 25.23 16.24
19-Dec-24 13:21 15 0.24 278.22 30.48 16.28
19-Dec-24 13:22 16 0.19 278.25 32.82 16.25
19-Dec-24 13:23 17 0.23 280.92 27.71 16.31
19-Dec-24 13:24 18 0.17 280.51 20.30 16.47
19-Dec-24 13:25 19 0.23 281.23 21.78 16.47
19-Dec-24 13:26 20 0.34 277.62 18.94 16.54
19-Dec-24 13:27 21 0.29 279.72 19.68 16.50
19-Dec-24 13:28 1 0.19 288.86 15.45 16.44
19-Dec-24 13:29 2 0.22 295.84 19.96 16.41
19-Dec-24 13:30 3 0.23 291.17 26.15 16.43
19-Dec-24 13:31 4 0.23 287.83 24.26 16.43
19-Dec-24 13:32 5 0.26 285.82 24.05 16.38
19-Dec-24 13:33 6 0.31 285.02 22.33 16.40
19-Dec-24 13:34 7 0.34 286.29 23.54 16.31
19-Dec-24 13:35 8 0.33 292.96 27.21 16.39
19-Dec-24 13:36 9 0.32 298.71 12.84 16.40
19-Dec-24 13:37 10 0.32 304.24 22.53 16.39
4 19-Dec-24 13:38 11 0.29 301.99 27.41 16.36
19-Dec-24 13:39 12 0.27 303.24 23.27 16.42
19-Dec-24 13:40 13 0.13 302.89 24.95 16.42
19-Dec-24 13:41 14 0.30 300.43 28.75 16.38
19-Dec-24 13:42 15 0.29 286.78 26.98 16.31
19-Dec-24 13:43 16 0.30 286.20 32.86 16.30
19-Dec-24 13:44 17 0.20 291.61 33.49 16.31
19-Dec-24 13:45 18 0.26 294.83 32.51 16.32
19-Dec-24 13:46 19 0.20 292.07 34.39 16.28
19-Dec-24 13:47 20 0.22 293.22 32.60 16.30
19-Dec-24 13:48 21 0.13 292.02 23.16 16.37
19-Dec-24 13:49 1 0.23 291.99 24.49 16.35
19-Dec-24 13:50 2 0.13 287.14 40.89 16.28
19-Dec-24 13:51 3 0.22 286.21 44.70 16.31
19-Dec-24 13:52 4 0.21 283.73 43.37 16.28
19-Dec-24 13:53 5 0.19 286.84 40.85 16.27
19-Dec-24 13:54 6 0.22 288.42 31.53 16.32
19-Dec-24 13:55 7 0.13 288.73 26.54 16.31

Leader in waste management and environmental laboratory

Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
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19-Dec-24 13:56 8 -0.04 291.47 36.78 16.26
19-Dec-24 13:57 9 0.13 287.88 38.49 16.19
19-Dec-24 13:58 10 0.18 272.27 33.89 16.28
5 19-Dec-24 13:59 11 0.17 270.83 39.48 16.29
19-Dec-24 14:00 12 0.10 278.20 25.91 16.35
19-Dec-24 14:01 13 0.14 279.72 26.54 16.45
19-Dec-24 14:02 14 0.17 273.60 30.69 16.41
19-Dec-24 14:03 15 0.18 272.75 37.95 16.42
19-Dec-24 14:04 16 -0.05 276.64 37.18 16.54
19-Dec-24 14:05 17 0.11 276.80 40.61 16.35
19-Dec-24 14:06 18 0.19 259.98 36.06 16.41
19-Dec-24 14:07 19 0.16 255.37 32.84 16.39
19-Dec-24 14:08 20 0.16 266.48 38.42 16.39
19-Dec-24 14:09 21 0.23 271.02 35.58 16.38
19-Dec-24 14:10 1 0.25 274.93 29.21 16.41
19-Dec-24 14:11 2 0.18 282.87 34.98 16.34
19-Dec-24 14:12 3 0.10 288.79 31.11 16.36
19-Dec-24 14:13 4 0.18 289.67 28.35 16.41
19-Dec-24 14:14 5 0.18 284.65 28.54 16.40
19-Dec-24 14:15 6 0.23 284.20 32.02 16.43
19-Dec-24 14:16 7 0.18 286.57 29.68 16.44
19-Dec-24 14:17 8 0.17 288.51 30.82 16.45
19-Dec-24 14:18 9 0.22 285.62 24.13 16.47
19-Dec-24 14:19 10 0.15 285.09 34.94 16.44
6 19-Dec-24 14:20 11 0.13 285.89 23.60 16.43
19-Dec-24 14:21 12 0.16 282.80 36.31 16.39
19-Dec-24 14:22 13 0.15 278.12 26.84 16.40
19-Dec-24 14:23 14 0.13 277.38 26.41 16.39
19-Dec-24 14:24 15 -0.07 273.45 41.75 16.48
19-Dec-24 14:25 16 0.07 268.69 48.05 16.32
19-Dec-24 14:26 17 0.22 250.62 38.47 16.42
19-Dec-24 14:27 18 0.21 245.97 32.55 16.48
19-Dec-24 14:28 19 0.15 258.68 46.02 16.43
19-Dec-24 14:29 20 0.25 268.86 33.93 16.43
19-Dec-24 14:30 21 0.23 269.31 24.54 16.35
19-Dec-24 14:31 1 0.26 278.28 30.36 16.40
19-Dec-24 14:32 2 0.06 282.81 27.17 16.36
19-Dec-24 14:33 3 0.17 288.30 35.71 16.26
19-Dec-24 14:34 4 0.25 277.26 34.71 16.31
19-Dec-24 14:35 5 0.21 275.79 29.58 16.34
19-Dec-24 14:36 6 0.10 283.33 28.59 16.30
19-Dec-24 14:37 7 0.21 285.01 31.04 16.31
19-Dec-24 14:38 8 0.30 275.14 27.75 16.36
19-Dec-24 14:39 9 0.18 277.97 28.28 16.31
19-Dec-24 14:40 10 0.18 285.38 34.63 16.34
7 19-Dec-24 14:41 11 0.33 286.17 26.40 16.37
19-Dec-24 14:42 12 0.34 284.92 28.30 16.35
19-Dec-24 14:43 13 0.32 293.93 26.46 16.45

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
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Industrial Service and Lab CEMS Analysis/Raw data calculation

}( “ S ‘ G SCI ECO Services Company Limited Page 10 of 21
\ ) 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110

19-Dec-24 14:44 14 0.20 301.90 33.03 16.32
19-Dec-24 14:45 15 0.21 303.91 33.57 16.28
19-Dec-24 14:46 16 0.18 294.84 29.18 16.29
19-Dec-24 14:47 17 0.16 290.06 26.11 16.33
19-Dec-24 14:48 18 0.09 284.33 29.57 16.30
19-Dec-24 14:49 19 0.15 278.70 37.88 16.25
19-Dec-24 14:50 20 0.27 269.45 31.43 16.25
19-Dec-24 14:51 21 0.21 266.46 29.72 16.32
19-Dec-24 14:52 1 0.11 272.79 31.05 16.31
19-Dec-24 14:53 2 0.20 274.33 34.49 16.27
19-Dec-24 14:54 3 0.16 270.89 34.72 16.30
19-Dec-24 14:55 4 0.14 273.45 38.28 16.34
19-Dec-24 14:56 5 0.07 274.13 44.59 16.39
19-Dec-24 14:57 6 0.13 269.58 41.20 16.34
19-Dec-24 14:58 7 0.12 260.78 28.52 16.45
19-Dec-24 14:59 8 0.13 254.81 26.62 16.52
19-Dec-24 15:00 9 0.07 257.45 26.76 16.50
19-Dec-24 15:01 10 0.16 256.31 27.68 16.52
8 19-Dec-24 15:02 11 0.12 251.89 31.41 16.51
19-Dec-24 15:03 12 0.14 253.93 29.29 16.49
19-Dec-24 15:04 13 0.08 258.02 2451 16.43
19-Dec-24 15:05 14 0.12 259.68 27.49 16.42
19-Dec-24 15:06 15 0.16 256.42 22.37 16.44
19-Dec-24 15:07 16 0.20 255.90 17.13 16.47
19-Dec-24 15:08 17 0.13 259.63 22.25 16.49
19-Dec-24 15:09 18 0.14 263.38 27.89 16.40
19-Dec-24 15:10 19 0.23 260.95 22.78 16.47
19-Dec-24 15:11 20 0.18 262.04 27.38 16.46
19-Dec-24 15:12 21 0.09 269.60 39.05 16.33
19-Dec-24 15:13 1 0.21 269.28 33.50 16.34
19-Dec-24 15:14 2 0.18 263.79 27.46 16.33
19-Dec-24 15:15 3 0.27 266.63 25.54 16.39
19-Dec-24 15:16 4 0.13 268.79 19.21 16.45
19-Dec-24 15:17 5 0.22 270.76 22.60 16.42
19-Dec-24 15:18 6 0.28 265.64 26.80 16.40
19-Dec-24 15:19 7 0.29 265.08 24.66 16.45
19-Dec-24 15:20 8 0.23 268.93 29.78 16.37
19-Dec-24 15:21 9 0.31 270.53 31.79 16.43
19-Dec-24 15:22 10 0.33 269.19 28.34 16.47
9 19-Dec-24 15:23 11 0.26 271.32 26.77 16.49
19-Dec-24 15:24 12 0.15 275.54 33.64 16.41
19-Dec-24 15:25 13 0.17 275.70 40.67 16.35
19-Dec-24 15:26 14 0.20 267.50 55.58 16.31
19-Dec-24 15:27 15 0.25 263.95 39.71 16.32
19-Dec-24 15:28 16 0.20 263.91 35.64 16.28
19-Dec-24 15:29 17 0.24 266.13 33.03 16.28
19-Dec-24 15:30 18 0.26 264.75 30.93 16.33
19-Dec-24 15:31 19 0.29 267.77 35.30 16.31

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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19-Dec-24 15:32 20 0.27 270.86 31.17 16.39
19-Dec-24 15:33 21 0.29 271.35 32.59 16.41
19-Dec-24 15:34 1 0.30 267.95 23.58 16.52
19-Dec-24 15:35 2 0.25 269.07 24.83 16.41
19-Dec-24 15:36 3 0.16 271.96 42.00 16.34
19-Dec-24 15:37 4 0.22 267.24 34.35 16.38
19-Dec-24 15:38 5 0.25 258.92 36.85 16.32
19-Dec-24 15:39 6 0.22 260.64 50.69 16.28
19-Dec-24 15:40 7 0.13 265.83 40.32 16.26
19-Dec-24 15:41 8 0.16 267.48 32.44 16.28
19-Dec-24 15:42 9 0.15 260.81 32.37 16.22
19-Dec-24 15:43 10 0.12 256.98 34.03 16.28
10 19-Dec-24 15:44 11 0.04 257.92 37.37 16.26
19-Dec-24 15:45 12 0.13 256.05 42.40 16.36
19-Dec-24 15:46 13 0.13 247.23 35.15 16.45
19-Dec-24 15:47 14 0.18 244.99 32.24 16.49
19-Dec-24 15:48 15 0.19 246.15 34.76 16.51
19-Dec-24 15:49 16 0.25 249.89 34.93 16.49
19-Dec-24 15:50 17 0.31 252.66 30.16 16.48
19-Dec-24 15:51 18 0.22 259.86 32.90 16.47
19-Dec-24 15:52 19 0.13 268.94 28.19 16.48
19-Dec-24 15:53 20 0.18 269.67 34.82 16.36
19-Dec-24 15:54 21 0.21 261.66 36.40 16.34
19-Dec-24 15:55 1 0.23 256.53 36.11 16.40
19-Dec-24 15:56 2 0.17 258.43 36.89 16.45
19-Dec-24 15:57 3 0.20 259.98 31.96 16.42
19-Dec-24 15:58 4 0.20 258.67 32.84 16.39
19-Dec-24 15:59 5 0.17 260.57 33.30 16.40
19-Dec-24 16:00 6 0.12 264.24 34.19 16.44
19-Dec-24 16:01 7 0.16 265.60 34.73 16.39
19-Dec-24 16:02 8 0.14 261.92 29.81 16.35
19-Dec-24 16:03 9 0.17 260.25 33.16 16.41
19-Dec-24 16:04 10 0.08 262.08 35.94 16.46
11 19-Dec-24 16:05 11 0.13 263.45 50.59 16.39
19-Dec-24 16:06 12 0.16 258.25 41.35 16.44
19-Dec-24 16:07 13 0.15 258.05 31.30 16.45
19-Dec-24 16:08 14 0.06 261.96 30.90 16.40
19-Dec-24 16:09 15 0.08 263.27 39.58 16.30
19-Dec-24 16:10 16 0.09 258.15 33.04 16.26
19-Dec-24 16:11 17 0.14 254.76 30.06 16.32
19-Dec-24 16:12 18 0.01 255.74 19.58 16.38
19-Dec-24 16:13 19 0.08 257.98 28.95 16.23
19-Dec-24 16:14 20 0.14 252.70 31.16 16.30
19-Dec-24 16:15 21 0.07 250.51 32.66 16.33
19-Dec-24 16:16 1 0.04 254.39 30.96 16.45
19-Dec-24 16:17 2 0.11 253.31 33.67 16.48
19-Dec-24 16:18 3 0.08 248.98 27.17 16.53
19-Dec-24 16:19 4 0.00 248.92 23.86 16.48

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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19-Dec-24 16:20 5 0.07 250.69 30.69 16.51
19-Dec-24 16:21 6 0.10 247.41 27.55 16.51
19-Dec-24 16:22 7 0.08 248.35 25.53 16.49
19-Dec-24 16:23 8 0.07 250.63 29.76 16.47
19-Dec-24 16:24 9 -0.01 252.17 35.06 16.60
19-Dec-24 16:25 10 0.06 253.15 45.77 16.43
12 19-Dec-24 16:26 11 0.14 244.83 33.68 16.45
19-Dec-24 16:27 12 0.12 244.25 36.57 16.45
19-Dec-24 16:28 13 0.12 251.19 33.11 16.49
19-Dec-24 16:29 14 0.13 257.33 38.40 16.40
19-Dec-24 16:30 15 0.08 259.31 37.98 16.31
19-Dec-24 16:31 16 0.12 261.78 35.11 16.31
19-Dec-24 16:32 17 0.06 262.05 23.72 16.35
19-Dec-24 16:33 18 0.07 262.14 29.32 16.30
19-Dec-24 16:34 19 0.15 258.98 30.38 16.32
19-Dec-24 16:35 20 0.15 257.93 31.69 16.31
19-Dec-24 16:36 21 0.07 260.51 35.27 16.25

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Count Actual concentration (ppm at dry, actual O,)

Run Date Time .
(Min) S0, NO, co 0, (%)
19-Dec-24 12:25 1 0.03 272.17 23.93 15.6
19-Dec-24 12:26 2 0.06 272.17 23.96 15.61
19-Dec-24 12:27 3 0.06 259.36 24.14 15.65
19-Dec-24 12:28 4 0.06 259.31 23.88 15.59
19-Dec-24 12:29 5 0.06 286.97 23.96 15.61
19-Dec-24 12:30 6 0.06 286.41 23.73 15.56
19-Dec-24 12:31 7 0.04 286.41 24.06 15.63
19-Dec-24 12:32 8 0.04 279.96 23.92 15.6
19-Dec-24 12:33 9 0.04 280.54 24.48 15.72
19-Dec-24 12:34 10 0.04 255.56 24.66 15.76
1 19-Dec-24 12:35 11 0.04 255.07 24.74 15.78
19-Dec-24 12:36 12 -0.03 255.07 23.93 15.61
19-Dec-24 12:37 13 -0.03 255.73 24.36 15.7
19-Dec-24 12:38 14 0.02 255.73 24.44 15.71
19-Dec-24 12:39 15 0.02 261.82 24.26 15.68
19-Dec-24 12:40 16 0.02 262.08 24.08 15.64
19-Dec-24 12:41 17 0.01 262.08 24.13 15.65
19-Dec-24 12:42 18 0.01 283.82 24.06 15.63
19-Dec-24 12:43 19 -0.04 283.82 24.65 15.76
19-Dec-24 12:44 20 -0.04 251.51 24.07 15.64
19-Dec-24 12:45 21 -0.04 251.23 24.31 15.69
19-Dec-24 12:46 1 0.00 251.23 24.42 15.71
19-Dec-24 12:47 2 0.00 213.81 24.31 15.69
19-Dec-24 12:48 3 -0.01 213.81 23.70 15.55
19-Dec-24 12:49 4 -0.01 248.06 24.27 15.68
19-Dec-24 12:50 5 -0.01 248.08 24.25 15.67
19-Dec-24 12:51 6 0.01 248.08 24.51 15.73
19-Dec-24 12:52 7 0.01 248.13 23.92 15.6
19-Dec-24 12:53 8 0.01 248.13 24.00 15.62
19-Dec-24 12:54 9 0.01 281.55 24.16 15.65
19-Dec-24 12:55 10 0.01 281.17 24.31 15.69
2 19-Dec-24 12:56 11 0.01 267.07 23.95 15.61
19-Dec-24 12:57 12 0.02 267.07 23.82 15.58
19-Dec-24 12:58 13 0.02 265.06 23.82 15.58
19-Dec-24 12:59 14 0.02 265.10 24.20 15.66
19-Dec-24 13:00 15 -0.02 265.10 23.60 15.53
19-Dec-24 13:01 16 -0.02 266.16 23.61 15.53
19-Dec-24 13:02 17 -0.01 266.16 23.61 15.53
19-Dec-24 13:03 18 -0.01 262.01 2391 15.6
19-Dec-24 13:04 19 -0.01 262.72 23.70 15.55
19-Dec-24 13:05 20 -0.03 262.72 23.67 15.55
19-Dec-24 13:06 21 -0.03 259.46 23.65 15.54
19-Dec-24 13:07 1 -0.04 259.46 23.80 15.58

Leader in waste management and environmental laboratory

Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th



Industrial Service and Lab

CEMS Analysis/Raw data calculation

@ ‘ S C G SCl ECO Services Company Limited Page 14 of 21
\ ) 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110
19-Dec-24 13:08 2 -0.04 268.90 23.73 15.56
19-Dec-24 13:09 3 -0.04 268.39 23.58 15.53
19-Dec-24 13:10 4 0.00 268.39 23.81 15.58
19-Dec-24 13:11 5 0.00 268.26 23.77 15.57
19-Dec-24 13:12 6 0.00 268.26 23.27 15.45
19-Dec-24 13:13 7 0.00 247.73 23.37 15.48
19-Dec-24 13:14 8 0.00 247.61 22.95 15.38
19-Dec-24 13:15 9 0.00 247.61 23.16 15.43
19-Dec-24 13:16 10 0.00 247.91 22.57 15.28
3 19-Dec-24 13:17 11 -0.01 247.91 23.12 15.42
19-Dec-24 13:18 12 -0.01 265.21 23.15 15.43
19-Dec-24 13:19 13 -0.01 265.47 23.44 15.49
19-Dec-24 13:20 14 -0.01 259.79 23.38 15.48
19-Dec-24 13:21 15 -0.01 259.44 23.35 15.47
19-Dec-24 13:22 16 -0.03 259.44 23.14 15.42
19-Dec-24 13:23 17 -0.03 243.21 23.89 15.6
19-Dec-24 13:24 18 -0.03 243.63 23.97 15.61
19-Dec-24 13:25 19 -0.03 279.05 24.39 15.71
19-Dec-24 13:26 20 -0.03 279.61 24.32 15.69
19-Dec-24 13:27 21 -0.03 279.61 24.52 15.73
19-Dec-24 13:28 1 -0.03 260.93 23.97 15.61
19-Dec-24 13:29 2 -0.02 260.93 23.97 15.61
19-Dec-24 13:30 3 -0.02 280.54 23.85 15.59
19-Dec-24 13:31 4 -0.03 280.54 24.20 15.66
19-Dec-24 13:32 5 -0.03 283.07 23.72 15.56
19-Dec-24 13:33 6 -0.03 282.58 23.79 15.57
19-Dec-24 13:34 7 0.00 282.58 23.63 15.54
19-Dec-24 13:35 8 0.00 283.33 24.26 15.68
19-Dec-24 13:36 9 -0.01 283.33 23.90 15.6
19-Dec-24 13:37 10 -0.01 306.16 23.93 15.6
4 19-Dec-24 13:38 11 -0.01 305.71 24.00 15.62
19-Dec-24 13:39 12 -0.01 276.74 24.37 15.7
19-Dec-24 13:40 13 -0.01 276.28 23.93 15.6
19-Dec-24 13:41 14 -0.03 276.28 23.99 15.62
19-Dec-24 13:42 15 -0.03 298.87 23.40 15.48
19-Dec-24 13:43 16 -0.03 298.68 23.61 15.53
19-Dec-24 13:44 17 -0.03 280.96 23.58 15.53
19-Dec-24 13:45 18 -0.03 280.99 23.58 15.53
19-Dec-24 13:46 19 -0.03 280.99 23.64 15.54
19-Dec-24 13:47 20 -0.03 230.32 23.92 15.6
19-Dec-24 13:48 21 -0.06 230.32 23.61 15.53
19-Dec-24 13:49 1 -0.06 280.82 23.96 15.61
19-Dec-24 13:50 2 -0.06 281.40 23.24 15.45
19-Dec-24 13:51 3 -0.05 281.40 23.62 15.54
19-Dec-24 13:52 4 -0.05 295.91 23.30 15.46
19-Dec-24 13:53 5 -0.03 295.91 23.38 15.48
19-Dec-24 13:54 6 -0.03 246.48 23.57 15.52
19-Dec-24 13:55 7 -0.03 245.16 23.64 15.54

Leader in waste management and environmental laboratory

Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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19-Dec-24 13:56 8 -0.03 245.16 22.95 15.38
19-Dec-24 13:57 9 -0.03 246.37 23.23 15.44
19-Dec-24 13:58 10 -0.02 246.37 23.31 15.46
5 19-Dec-24 13:59 11 -0.02 265.30 23.45 15.5
19-Dec-24 14:00 12 -0.02 265.24 23.66 15.54
19-Dec-24 14:01 13 0.01 265.24 23.88 15.59
19-Dec-24 14:02 14 0.01 264.73 23.67 15.55
19-Dec-24 14:03 15 -0.04 264.73 24.15 15.65
19-Dec-24 14:04 16 -0.04 276.88 23.66 15.54
19-Dec-24 14:05 17 -0.01 276.88 23.51 15.51
19-Dec-24 14:06 18 -0.01 250.74 23.67 15.55
19-Dec-24 14:07 19 0.00 250.74 23.60 15.53
19-Dec-24 14:08 20 0.00 282.02 23.60 15.53
19-Dec-24 14:09 21 0.00 282.90 23.61 15.53
19-Dec-24 14:10 1 -0.01 282.90 23.59 15.53
19-Dec-24 14:11 2 -0.01 234.15 23.67 15.55
19-Dec-24 14:12 3 -0.01 234.15 23.62 15.53
19-Dec-24 14:13 4 -0.01 282.72 23.70 15.55
19-Dec-24 14:14 5 -0.01 282.59 23.96 15.61
19-Dec-24 14:15 6 -0.03 282.59 23.98 15.62
19-Dec-24 14:16 7 -0.03 294.38 23.83 15.58
19-Dec-24 14:17 8 -0.03 294.38 24.38 15.7
19-Dec-24 14:18 9 -0.03 239.58 24.35 15.7
19-Dec-24 14:19 10 -0.03 239.01 24.49 15.73
6 19-Dec-24 14:20 11 -0.02 239.01 24.45 15.72
19-Dec-24 14:21 12 -0.02 239.44 24.46 15.72
19-Dec-24 14:22 13 -0.03 239.44 24.57 15.74
19-Dec-24 14:23 14 -0.03 246.13 24.95 15.82
19-Dec-24 14:24 15 -0.03 245.61 24.30 15.68
19-Dec-24 14:25 16 -0.03 226.94 24.29 15.68
19-Dec-24 14:26 17 -0.03 227.08 24.69 15.77
19-Dec-24 14:27 18 -0.01 227.08 24.78 15.79
19-Dec-24 14:28 19 -0.01 276.37 24.58 15.74
19-Dec-24 14:29 20 -0.01 276.39 24.31 15.69
19-Dec-24 14:30 21 -0.01 310.52 24.18 15.66
19-Dec-24 14:31 1 -0.01 311.25 24.72 15.77
19-Dec-24 14:32 2 -0.07 311.25 23.64 15.54
19-Dec-24 14:33 3 -0.07 305.70 23.85 15.59
19-Dec-24 14:34 4 -0.07 305.64 24.07 15.64
19-Dec-24 14:35 5 -0.07 243.71 24.15 15.65
19-Dec-24 14:36 6 -0.07 243.01 23.84 15.59
19-Dec-24 14:37 7 -0.06 243.01 23.87 15.59
19-Dec-24 14:38 8 -0.06 293.93 24.01 15.62
19-Dec-24 14:39 9 0.00 293.93 24.07 15.63
19-Dec-24 14:40 10 0.00 294.46 23.69 15.55
7 19-Dec-24 14:41 11 -0.01 294.46 24.25 15.68
19-Dec-24 14:42 12 -0.01 310.85 24.32 15.69
19-Dec-24 14:43 13 -0.01 310.76 24.43 15.71

Leader in waste management and environmental laboratory

Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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19-Dec-24 14:44 14 -0.03 310.76 23.67 15.55
19-Dec-24 14:45 15 -0.03 310.85 23.68 15.55
19-Dec-24 14:46 16 -0.03 310.85 23.56 15.52
19-Dec-24 14:47 17 -0.03 267.08 23.82 15.58
19-Dec-24 14:48 18 -0.03 266.61 23.19 15.44
19-Dec-24 14:49 19 -0.03 257.69 23.42 15.49
19-Dec-24 14:50 20 -0.03 257.97 23.45 15.5
19-Dec-24 14:51 21 -0.03 257.97 23.55 15.52
19-Dec-24 14:52 1 -0.03 247.10 23.25 15.45
19-Dec-24 14:53 2 -0.03 246.46 23.30 15.46
19-Dec-24 14:54 3 -0.03 269.71 2331 15.46
19-Dec-24 14:55 4 -0.03 270.24 23.64 15.54
19-Dec-24 14:56 5 -0.08 270.24 22.86 15.36
19-Dec-24 14:57 6 -0.08 272.85 23.55 15.52
19-Dec-24 14:58 7 -0.07 272.85 23.87 15.59
19-Dec-24 14:59 8 -0.07 212.02 24.24 15.67
19-Dec-24 15:00 9 -0.07 211.51 24.03 15.63
19-Dec-24 15:01 10 -0.01 211.51 24.25 15.68
8 19-Dec-24 15:02 11 -0.01 228.39 24.23 15.67
19-Dec-24 15:03 12 -0.03 228.39 24.02 15.63
19-Dec-24 15:04 13 -0.03 264.72 23.64 15.54
19-Dec-24 15:05 14 -0.03 265.14 23.61 15.53
19-Dec-24 15:06 15 -0.09 265.14 23.75 15.56
19-Dec-24 15:07 16 -0.09 264.88 23.90 15.6
19-Dec-24 15:08 17 -0.02 264.88 23.46 15.5
19-Dec-24 15:09 18 -0.02 275.84 23.46 15.5
19-Dec-24 15:10 19 -0.02 276.31 23.46 15.5
19-Dec-24 15:11 20 -0.09 276.31 23.36 15.48
19-Dec-24 15:12 21 -0.09 275.93 22.75 15.33
19-Dec-24 15:13 1 -0.09 270.51 23.35 15.47
19-Dec-24 15:14 2 -0.09 270.75 23.39 15.48
19-Dec-24 15:15 3 -0.07 270.75 23.75 15.56
19-Dec-24 15:16 4 -0.07 263.89 23.60 15.53
19-Dec-24 15:17 5 -0.06 263.89 23.59 15.53
19-Dec-24 15:18 6 -0.06 274.11 23.83 15.58
19-Dec-24 15:19 7 -0.06 274.01 23.90 15.6
19-Dec-24 15:20 8 -0.05 274.01 23.78 15.57
19-Dec-24 15:21 9 -0.05 285.18 24.02 15.63
19-Dec-24 15:22 10 -0.01 285.18 24.28 15.68
9 19-Dec-24 15:23 11 -0.01 236.49 24.40 15.71
19-Dec-24 15:24 12 -0.01 235.73 23.82 15.58
19-Dec-24 15:25 13 -0.02 235.73 23.82 15.58
19-Dec-24 15:26 14 -0.02 236.33 23.57 15.52
19-Dec-24 15:27 15 -0.04 236.33 23.69 15.55
19-Dec-24 15:28 16 -0.04 279.95 23.44 15.49
19-Dec-24 15:29 17 -0.04 280.31 23.46 15.5
19-Dec-24 15:30 18 -0.02 280.31 23.49 15.51
19-Dec-24 15:31 19 -0.02 279.69 23.74 15.56

Leader in waste management and environmental laboratory

Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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19-Dec-24 15:32 20 -0.03 279.69 23.67 15.55
19-Dec-24 15:33 21 -0.03 258.20 23.90 15.6
19-Dec-24 15:34 1 -0.03 258.23 24.13 15.65
19-Dec-24 15:35 2 -0.03 254.28 23.59 15.53
19-Dec-24 15:36 3 -0.03 254.32 23.57 15.52
19-Dec-24 15:37 4 -0.04 254.32 23.63 15.54
19-Dec-24 15:38 5 -0.04 258.89 23.42 15.49
19-Dec-24 15:39 6 -0.04 258.91 23.38 15.48
19-Dec-24 15:40 7 -0.04 232.12 22.88 15.36
19-Dec-24 15:41 8 -0.04 232.06 23.12 15.42
19-Dec-24 15:42 9 -0.04 232.06 22.85 15.35
19-Dec-24 15:43 10 -0.04 225.33 23.44 15.49
10  19-Dec-24 15:44 11 -0.04 225.30 23.26 15.45
19-Dec-24 15:45 12 -0.05 215.81 24.05 15.63
19-Dec-24 15:46 13 -0.05 215.69 24.08 15.64
19-Dec-24 15:47 14 -0.05 241.19 24.58 15.74
19-Dec-24 15:48 15 -0.05 241.28 24.18 15.66
19-Dec-24 15:49 16 -0.03 241.28 24.42 15.71
19-Dec-24 15:50 17 -0.03 242.21 24.42 15.71
19-Dec-24 15:51 18 -0.07 242.21 24.42 15.71
19-Dec-24 15:52 19 -0.07 257.49 23.83 15.58
19-Dec-24 15:53 20 -0.07 257.20 23.59 15.53
19-Dec-24 15:54 21 0.00 257.20 23.62 15.54
19-Dec-24 15:55 1 0.00 256.51 24.09 15.64
19-Dec-24 15:56 2 -0.02 256.51 23.92 15.6
19-Dec-24 15:57 3 -0.02 240.25 23.98 15.62
19-Dec-24 15:58 4 -0.02 240.28 2391 15.6
19-Dec-24 15:59 5 -0.02 265.75 24.15 15.65
19-Dec-24 16:00 6 -0.02 265.88 23.97 15.61
19-Dec-24 16:01 7 -0.03 265.88 23.84 15.59
19-Dec-24 16:02 8 -0.03 274.50 23.88 15.59
19-Dec-24 16:03 9 -0.03 274.74 24.34 15.69
19-Dec-24 16:04 10 -0.03 218.01 23.77 15.57
11 19-Dec-24 16:05 11 -0.03 217.82 24.04 15.63
19-Dec-24 16:06 12 -0.04 217.82 24.08 15.64
19-Dec-24 16:07 13 -0.04 232.32 24.17 15.66
19-Dec-24 16:08 14 -0.02 232.32 23.73 15.56
19-Dec-24 16:09 15 -0.02 249.20 23.59 15.53
19-Dec-24 16:10 16 -0.02 249.14 23.59 15.53
19-Dec-24 16:11 17 0.01 249.14 24.18 15.66
19-Dec-24 16:12 18 0.01 242.20 23.62 15.54
19-Dec-24 16:13 19 -0.03 242.20 23.50 15.51
19-Dec-24 16:14 20 -0.03 251.12 23.56 15.52
19-Dec-24 16:15 21 -0.03 251.15 24.07 15.64
19-Dec-24 16:16 1 -0.02 251.15 24.05 15.63
19-Dec-24 16:17 2 -0.02 250.98 24.29 15.68
19-Dec-24 16:18 3 -0.04 250.98 24.24 15.67
19-Dec-24 16:19 4 -0.04 233.49 24.36 15.7

Leader in waste management and environmental laboratory

Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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19-Dec-24
19-Dec-24
19-Dec-24
19-Dec-24
19-Dec-24
19-Dec-24
19-Dec-24
19-Dec-24
19-Dec-24
19-Dec-24
19-Dec-24
19-Dec-24
19-Dec-24
19-Dec-24
19-Dec-24
19-Dec-24
19-Dec-24

16:20
16:21
16:22
16:23
16:24
16:25
16:26
16:27
16:28
16:29
16:30
16:31
16:32
16:33
16:34
16:35
16:36

Industrial Service and Lab

SCl ECO Services Company Limited
33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110

5 -0.04
6 -0.04
7 -0.04
8 -0.04
9 -0.04
10 -0.01
11 -0.01
12 0.01
13 0.01
14 0.01
15 0.02
16 0.02
17 -0.03
18 -0.03
19 -0.03
20 0.01
21 0.01

233.40
243.99
243.89
253.70
253.47
253.47
272.32
272.32
239.66
240.10
240.10
229.00
229.00
275.64
276.14
276.14
275.08

CEMS Analysis/Raw data calculation

24.35
24.43
24.20
24.41
24.06
23.87
23.84
24.12
23.87
23.84
23.54
23.79
23.59
23.74
23.60
23.52
23.04
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15.7
15.71
15.66
15.71
15.63
15.59
15.58
15.65
15.59
15.58
15.52
15.57
15.53
15.56
15.53
15.51

15.4

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
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CEMS Analysis/Raw data calculation

@ ‘ S C G SCl ECO Services Company Limited Page 19 of 21
\ ) 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110
Average data from RM
Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 2
Date 19-Dec-24 Tester Pramot S.
At dry, actual oxygen
Time Concentration at dry, actual oxygen (ppm)
Run Date
Start Stop 0, (%) SO, NO, co
1 19-Dec-24 12:25 12:45 16.41 0.29 300.27 24.90
2 19-Dec-24 12:46 13:06 16.40 0.23 286.79 21.07
3 19-Dec-24 13:07 13:27 16.32 0.22 278.97 24.82
4 19-Dec-24 13:28 13:48 16.37 0.25 293.43 25.65
5 19-Dec-24 13:49 14.09 16.35 0.15 278.38 35.37
6 19-Dec-24 14:10 14:30 16.41 0.16 276.70 32.49
7 19-Dec-24 14:31 14:51 16.32 0.21 284.00 30.45
8 19-Dec-24 14:52 15:12 16.42 0.14 262.67 29.78
9 19-Dec-24 15:13 15:33 16.38 0.24 268.45 31.65
10 19-Dec-24 15:34 15:54 16.38 0.19 260.09 34.80
11 19-Dec-24 15:55 16:15 16.38 0.13 259.20 33.72
12 19-Dec-24 16:16 16:36 16.42 0.09 253.73 32.16
At dry, 7% oxygen compensation
Time 0, (%) Concentration at dry, 7% oxygen (ppm)
Run Date
Start Stop (Diluent) SO, NO, co
1 19-Dec-24 12:25 12:45 16.41 0.89 930.20 77.14
2 19-Dec-24 12:46 13:06 16.40 0.72 884.97 65.02
3 19-Dec-24 13:07 13:27 16.32 0.67 846.42 75.30
4 19-Dec-24 13:28 13:48 16.37 0.78 900.18 78.70
5 19-Dec-24 13:49 14.09 16.35 0.46 849.52 107.94
6 19-Dec-24 14:10 14:30 16.41 0.51 857.25 100.65
7 19-Dec-24 14:31 14:51 16.32 0.63 862.54 92.48
8 19-Dec-24 14:52 15:12 16.42 0.42 815.03 92.42
9 19-Dec-24 15:13 15:33 16.38 0.74 825.20 97.30
10 19-Dec-24 15:34 15:54 16.38 0.57 799.64 106.99
11 19-Dec-24 15:55 16:15 16.38 0.40 796.63 103.63
12 19-Dec-24 16:16 16:36 16.42 0.27 787.96 99.86

Leader in waste management and environmental laboratory

Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Average data from CEMS
Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 2
Date 19-Dec-24 Tester Pramot S.

At dry, actual oxygen

Time Concentration at dry, actual oxygen (ppm)
Run Date
Start Stop 0, (%) SO, NO, Co
1 19-Dec-24 12:25 12:45 15.66 0.02 267.47 24.18
2 19-Dec-24 12:46 13:06 15.61 0.00 256.70 23.97
3 19-Dec-24 13.07 13:27 15.52 -0.02 260.71 23.56
4 19-Dec-24 13:28 13:48 15.59 -0.02 278.10 23.85
5 19-Dec-24 13:49 14:09 15.52 -0.02 267.16 23.56
6 19-Dec-24 14:10 14:30 15.67 -0.02 258.12 24.24
7 19-Dec-24 14:31 14:51 15.59 -0.04 285.80 23.87
8 19-Dec-24 14:52 15:12 15.53 -0.05 255.73 23.62
9 19-Dec-24 15:13 15:33 15.56 -0.04 265.29 23.74
10 19-Dec-24 15:34 15:54 15.56 -0.04 242.73 23.74
11 19-Dec-24 15:55 16:15 15.60 -0.02 247.27 23.90
12 19-Dec-24 16:16 16:36 15.60 -0.02 252.10 23.94
At dry, 7% oxygen compensation
Time 0,% Concentration at dry, 7% oxygen (ppm)
Run Date
Start Stop (Diluent) SO, NO, co
1 19-Dec-24 12:25 12:45 15.66 0.05 709.25 64.11
2 19-Dec-24 12:46 13:06 15.61 -0.01 674.75 63.01
3 19-Dec-24 13.07 13:27 15.52 -0.04 673.40 60.84
4 19-Dec-24 13:28 13:48 15.59 -0.06 727.40 62.38
5 19-Dec-24 13:49 14:09 15.52 -0.06 690.13 60.85
6 19-Dec-24 14:10 14:30 15.67 -0.05 686.26 64.46
7 19-Dec-24 14:31 14:51 15.59 -0.09 748.20 62.49
8 19-Dec-24 14:52 15:12 15.53 -0.13 662.37 61.17
9 19-Dec-24 15:13 15:33 15.56 -0.11 690.67 61.80
10 19-Dec-24 15:34 15:54 15.56 -0.11 631.66 61.77
11 19-Dec-24 15:55 16:15 15.60 -0.06 648.39 62.68
12 19-Dec-24 16:16 16:36 15.60 -0.04 661.75 62.84

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
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 Company Limited
33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110

CEMS Analysis/Raw data calculation

Page 21 of 21

Average RM vs CEMS
Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 2
Date 19-Dec-24 Tester Pramot S.
RUN Date Time 0, (%) SO, (ppm) NO, (ppm) CO (ppm)
Start Stop RM CEMS RM CEMS RM CEMS RM CEMS
1 19-Dec-24 12:25 12:45 16.41 15.66 0.89 0.05 930.20 709.25 77.14 64.11
2 19-Dec-24 12:46 13:06 16.40 15.61 0.72 -0.01 884.97 674.75 65.02 63.01
3 19-Dec-24 13.07 13:27 16.32 15.52 0.67 -0.04 846.42 673.40 75.30 60.84
4 19-Dec-24 13:28 13:48 16.37 15.59 0.78 -0.06 900.18 727.40 78.70 62.38
5 19-Dec-24 13:49 14:09 16.35 15.52 0.46 -0.06 849.52 690.13 107.94 60.85
6 19-Dec-24 14:10 14:30 16.41 15.67 0.51 -0.05 857.25 686.26 100.65 64.46
7 19-Dec-24 14:31 14:51 16.32 15.59 0.63 -0.09 862.54 748.20 92.48 62.49
8 19-Dec-24 14:52 15:12 16.42 15.53 0.42 -0.13 815.03 662.37 92.42 61.17
9 19-Dec-24 15:13 15:33 16.38 15.56 0.74 -0.11 825.20 690.67 97.30 61.80
10 19-Dec-24 15:34 15:54 16.38 15.56 0.57 -0.11 799.64 631.66 106.99 61.77
11 19-Dec-24 15:55 16:15 16.38 15.60 0.40 -0.06 796.63 648.39 103.63 62.68
12 19-Dec-24 16:16 16:36 16.42 15.60 0.27 -0.04 787.96 661.75 99.86 62.84
Remark :

All gas concentrations are corrected to dry, 7% oxygen condition

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
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

CEMS Analysis/Quality control

SCI ECO Services Company Limited Page 1 of 4
33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110
Analyzer Calibration Error Check
Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 2
Date 19-Dec-24 Tester Pramot S.
SO,
Brand Thermo Model 43i-HL Serial No. 1170530049
Range (ppm) 500 Gas conc (ppm) 44.83 Cylinder No. CC746448
Source of M  Cylinder Gas conc (ppm) 0 Cylinder No. 0
mid level 1 Dilutor Eff conc (ppm) -
Cylinder value Analyzer response
Level y (ppm) ¥ (ppm)p Difference (ppm) % of span  Criteria Result
Zero 0 0.02 0.02 0.00 2.0% Pass
High 44.83 46 1.17 0.23 2.0% Pass
NO,
Brand Thermo Model 42i-HL Serial No. 1170530048
Range (ppm) 750 Gas conc (ppm) 189.3 Cylinder No. CC746860
Source of M  Cylinder Gas conc (ppm) 0 Cylinder No. 0
mid level 1 Dilutor Eff conc (ppm) -
Cylinder value Analyzer response
Level y (ppm) ¥ (ppm)p Difference (ppm) % of span  Criteria Result
Zero 0 -0.006 -0.006 0.00 2.0% Pass
High 189.3 189.2 -0.1 -0.01 2.0% Pass
co
Brand Thermo Model 48i Serial No. 1170530054
Range (ppm) 1000 Gas conc (ppm) 254.9 Cylinder No. CC746448
Source of M Cylinder  Gas conc (ppm) 0 Cylinder No. 0
mid level 1 Dilutor Eff conc (ppm) -
Cylinder value Analyzer response
Level y (opm) ¥ (ppm)p Difference (ppm) % of span  Criteria Result
Zero 0 0.004 0.004 0.00 2.0% Pass
High 254.9 253 -1.9 -0.19 2.0% Pass
0,

Brand Thermo Model 48i Serial No. 1170530054
Range (%) 25 Gas conc (%) 2.011 Cylinder No. LL111393
Source of M  Cylinder Gas conc (%) 0 Cylinder No. 0
mid level O Dilutor Eff conc (%) -

Cylinder value Analyzer response
Level y %) y %) P Difference (%) % of span  Criteria Result
0 0
Zero 0 0 0 0.00 0.5% Pass
High 2.011 2.01 -0.001 0.00 0.5% Pass

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
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/Quality control

( “ S ‘ G SCl ECO Services Company Limited Page 2 of 4
\ ) 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110
Initial System Bias Check
Customer e Siam Cement (Tha luang) Co.,Ltd )(White Cement Plar Location Stack Kiln 2
Date 19-Dec-24 Tester Pramot S.
So,
Brand Thermo Model 43i-HL Serial No. 1170530049
Range (ppm) 500 Gas conc (ppm) 44.83 Cylinder No. CC746448
Direct measured System measured Difference o
Level % of span Criteria Result
(ppm) (ppm) (ppm)
Zero 0.02 0.97 0.95 0.19 5.0% Pass
High 46 45.3 -0.70 0.14 5.0% Pass
NO,
Brand Thermo Model 42i-HL Serial No. 1170530048
Range (ppm) 750 Gas conc (ppm) 189.3 Cylinder No. CC746860
Direct measured System measured Difference .
Level % of span Criteria Result
(ppm) (ppm) (ppm)
Zero -0.006 0.705 0.71 0.09 5.0% Pass
High 189.2 185.3 -3.90 0.52 5.0% Pass
co
Brand Thermo Model 48i Serial No. 1170530054
Range (ppm) 1000 Gas conc (ppm) 254.9 Cylinder No. CC746448
Direct measured System measured Difference o
Level % of span Criteria Result
(ppm) (ppm) (ppm)
Zero 0.004 0.092 0.09 0.01 5.0% Pass
High 253 251 -2.00 0.20 5.0% Pass
0,
Brand Thermo Model 48i Serial No. 1170530054
Range (%) 25 Gas conc (%) 2.011 Cylinder No. LL111393
Direct measured System measured Difference o o
Level (%) (%) (%) % of span Criteria Result
Zero 0 0.06 0.06 0.06 0.5% Pass
High 2.01 2.0 0.01 0.01 0.5% Pass
Time stamp 11:50

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
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Post System Bias Check
Customer e Siam Cement (Tha luang) Co.,Ltd )(White Cement Plar Location Stack Kiln 2
Date 19-Dec-24 Tester Pramot S.
so,
Brand Thermo Model 43i-HL Serial No. 1170530049
Range (ppm) 500 Gas conc (ppm) 44.83 Cyliner No. CC746448
Level Direct measured System measured Difference % of span Criteria Result
Zero 0.02 0.69 0.67 0.13 5.0% Pass
High 46 45.5 -0.50 0.10 5.0% Pass
NO,
Brand Thermo Model 42i-HL Serial No. 1170530048
Range (ppm) 750 Gas conc (ppm) 189.3 Cyliner No. CC746860
Level Direct measured System measured Difference % of span Criteria Result
Zero -0.006 3.16 3.17 0.42 5.0% Pass
High 189.2 185.9 -3.30 0.44 5.0% Pass
co
Brand Thermo Model 410i Serial No. 1170530054
Range (ppm) 1000 Gas conc (ppm) 254.9 Cyliner No. CC746448
Level Direct measured System measured Difference % of span Criteria Result
Zero 0.004 0.054 0.05 0.01 5.0% Pass
High 253 250 -3.00 0.30 5.0% Pass
0,
Brand Thermo Model 48i Serial No. 1170530054
Range (%) 25 Gas conc (%) 2.011 Cyliner No. LL111393
Level Direct measured System measured Difference % of span Criteria Result
Zero 0 0.09 0.09 0.09 0.5% Pass
High 2.01 2.0 -0.01 0.01 0.5% Pass
Time stamp 16:45

Leader in waste management and environmental laboratory

Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
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Drift Evaluation
Customer e Siam Cement (Tha luang) Co.,Ltd )(White Cement Plar Location Stack Kiln 2
Date 19-Dec-24 Tester Pramot S.
SO,
Level Initial System Bias Check Post System Bias Check Drift (% of Span) Criteria Result
Zero 0.19 0.13 0.06 3.0% Pass
High 0.14 0.10 0.04 3.0% Pass
NO,
Level Initial System Bias Check Post System Bias Check Drift (% of Span) Criteria Result
Zero 0.09 0.42 0.33 3.0% Pass
High 0.52 0.44 0.08 3.0% Pass
co
Level Initial System Bias Check Post System Bias Check Drift (% of Span) Criteria Result
Zero 0.01 0.01 0.00 3.0% Pass
Span 0.20 0.30 0.10 3.0% Pass
0,
Level Initial System Bias Check Post System Bias Check Drift (%) Criteria Result
Zero 0.06 0.09 0.03 0.5% Pass
High 0.01 0.01 0.00 0.5% Pass

Leader in waste management and environmental laboratory

Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
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Airgas Specialty Gases
Airgas USA, LLC

6141 Easton Road

Bldg 2

Plumsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: E04NI99E15A02D9

Cylinder Number: CC746448

Reference Number: 160-402150748-1
Cylinder Volume: 144.4 CF

Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG

PGVP Number: A12021 Valve Outlet: 660

Gas Code: CO,NO,NOX,502,BALN Certification Date: Jul 08, 2021
Expiration Date: Jul 08, 2025

*
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 psia. i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 85.00 PPM 86.75 PPM G1 +/- 1.4% NIST Traceable 06/29/2021, 07/08/2021
SULFUR DIOXIDE 43.00 PPM 44.83 PPM 4 G1 +/- 1.0% NIST Traceable 06/29/2021, 07/08/2021
NITRIC OXIDE 85.00 PPM 86.75 PPM G1 +/-1.2% NIST Traceable 06/29/2021, 07/08/2021
CARBON MONOXIDE 255.0 PPM 254.9 PPM G1 * +/- 0.6% NIST Traceable 06/29/2021
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 14010303 KAL003193 49.08 PPM SULFUR DIOXIDE/NITROGEN +-1.0% Apr 14, 2024
PRM 12386 D685025 9.91 PPM AIR/NITROGEN DIOXIDE 2.0% Feb 20, 2020
NTRM 200610-50 CC733426 98.61 PPM NITRIC OXIDE/NITROGEN +/- 0.9% Oct 06, 2026
GMIS 124206889 CC323707 4.028 PPM NITROGEN DIOXIDE/NITROGEN 2.1% Aug 15, 2021
NTRM 130102 KALO04829 246.9 PPM CARBON MONOXIDE/NITROGEN +-0.5% Oct 16, 2024
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 FTIR AUP2010245 CO FTIR Jun 24, 2021
Nicolet iS50 FTIR AUP2010245 NO FTIR Jul 01, 2021
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Jun 30, 2021
Nicolet iS50 FTIR AUP2010245 SO2 FTIR Jun 10, 2021

Triad Data Available Upon Request
PERMANENT NOTES:-NA-

NOTES:

Gross Weight: 27.9 Kg
Net Weight: 4.8 Kg
PO# 5221003057

Approved for

Release

IACCREDITED)|
CERT 3082.05

Page 1 of 160-402150748-1



Airgas Specialty Gases

-
Airgas USA, LLC
3 6141 Easton Road

i Bld
R iguide sowmpany Plugqiteadviue, PA 18949
Airgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: EO02NI98E8S0ACO3C Reference Number: 160-402197797-1
Cylinder Number: LL111393 Cylinder Volume: 83.5CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2214 PSIG
PGVP Number: A12021 Valve Outlet: 580
Gas Code: 02,BALN Certification Date:  Sep 07, 2021

Einration Date: SeE 07l 2029 —

Certification peiformed 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/mele basis unless olherwise noted.

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

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

OXYGEN 2.000 % 2.011 % G1 +/- 0.6% NIST Traceable 09/07/2021
NITROGEN Balance

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 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 Aug 13, 2021

Triad Data Available Upon Request

NOTES:PO# 5221004072
NET WEIGHT 2.75 Kgs
GROSS WEIGHT 17.35 Kgs

QLA - .

Approved for Release
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Airgas Specialty Gases
Airgas USA, LLC

6141 Easton Road

Bldg 2

Plumsteadville, PA 18949
Airgas.com

Allgas.

an Air Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E04NI99E15A0619 Reference Number: 160-402078592-1

Cylinder Number: CC746860 Cylinder Volume: 144.4 CF

Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG

PGVP Number: A12021 Valve Outlet: 660

Gas Code: CO,NO,NOX,S02,BALN Certification Date: May 11, 2021
Expiration Date: WMay 11, 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 canfidence 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 psjﬁl, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 190.0 PPM 189.4 PPM G1 +/- 1.2% NIST Traceable 05/04/2021, 05/11/2021
NITRIC OXIDE 190.0 PPM 189.3 PPM G1 +/- 0.7% NIST Traceable 05/04/2021, 05/11/2021
CARBON MONOXIDE 200.0 PPM 203.9 PPM G1 +/- 0.4% NIST Traceable 05/04/2021
SULFUR DIOXIDE 500.0 PPM 508.3 PPM G1 +/- 1.0% NIST Traceable 05/04/2021, 05/11/2021
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 13010302 KAL003022 243.4 PPM NITRIC OXIDE/NITROGEN +- 0.5% May 04, 2026
PRM 12386 D685025 9.91 PPM AIR/NITROGEN DIOXIDE 2.0% Feb 20, 2020
GMIS 124206889 CC323707 4,028 PPM NITROGEN DIOXIDE/NITROGEN 2.1% Aug 15, 2021
NTRM 13010210 KAL003128 246.9 PPM CARBON MONOXIDE/NITROGEN +-0.2% Oct 16, 2024
NTRM 10010739 AAL072995 491.9 PPM SULFUR DIOXIDE/NITROGEN +/-1.0% Jul 06, 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 6700 APW1100391 CO FTIR Apr 08, 2021
Nicolet 6700 APW1100391 NO FTIR Apr 15, 2021
Nicolet 6700 APW1100391 NO2 FTIR Apr 15, 2021
Nicolet 6700 APW1100391 SO2 FTIR Apr 22, 2021

Triad Data Available Upon Request

NOTES:

Gross Weight: 27.7 Kg
Net Weight: 4.6 Kg
PO# 5221001525
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SCleco

Never waste any waste
Subsidiary of SCG CBM
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(Ol * 9650 ) + { Petcoke * HHV PC ) = Heat Consumptiom

(tons RM / CL.factor)*1000

5.2 mM351U5Ua01% Condition HEUAT feed

-Alau 11}’1 KF1 48% Pre-Select Lﬁ’é}ﬂ Mode ﬂ“liLauLﬂd‘iﬂﬂ 915 Mode “Normal”

¥ 1
5.2.1 AaANE 350 UNT DI 1.092 rpm.

AMUE158UVDMITOIN Min = 0.18, Max = 2.60 rpm,

[}
=i

5.2.2 (33 Feed Raw Meal figungiveslalnaugnii 4 (Wiar2T1) dszuta 800°C wiogungiilulalnaugni

(W1A09T1) 1521108 550 °C 1oz 11 Buming zone $oUALEY

o

. £ ! ] 1 o a
523 oP.viloun lganw Lining nifmideuwn Wedinhanmmimdem feed Tauda Téudadiiadiammsy

a9

5.2.3 11 CFW-KF Feed Raw Meal #115.0 t/h, A110i37360510161 1.092 rpm.50UNBIAB3 552 rpm. MV=36 % 130
rad & t o 2
Filling Degree 8871 15% 11 a4 Heat Consumption tfie sutjuli 1szinu 1850-1950 Kealikg.cl

5.2.4 n3aagijulunienes Buming Zone foaldlad Yududouraondoslaifidu Raw Meal JuditlaryTy

£y
= oo o4

o =) 3/ j’
525 U5ulsummsinyamani

Lo A v

e a1 1u9fl 1 Y8915 Feed 1% Oil 50% Pet coke 50%
& = Y :

e 41u9h 2 ¥9InT Feed 19 Oil 30% Pet coke 70%

e 571197 3 ¥09N1T Feed 19 Oil UBE Pet coke ALHUNDR
=] ar 1 o 1 L] o N < i %’ o .

e Audaiyudadimiisrnlazdugunm Aazdgunm uazseunnimun (Liter

weight)

/=)

o ' gel o a ot
e iionanmyuiiaoglunomifdmualfienudad silo 14 annsaiuia

aq ¥ 3 4 '
e Fanmnswlndliiny Feed Y1) 5 005 3n319284 Normal Production
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1
=4

5.2.6 93295AM3 11Hav91 Raw Meal Javgiigndufiossien uazasIafl Cyclone faagn 1 9fiegn 4
5.2.7 1i}o Raw Meal 11 Cyclone aginigiilu Cyclone a9na uaz Diff Pressure 353 0t WitSunodemas e
$mrszdugamgiamfiaald $nen Draught fl Kiln Inlet hood 1A% Kiln Outlet hood TUnd
5.2.8 M3 Feed Raw Meal iazmatitaioma
® i1l Kiln Feed Rate 1a81/33 Kiln Speed daa T imunz o
e iy Fuel Flow Rate 1n83ns1 0, 8fi1l3za101 4-6 % Uag Kiln Hood Draught agiivazano -
2 814 0 mm/H20
529 ﬂ%’ufrmwmmﬂﬂml%’ﬂﬂnﬂaﬂﬁ“l.%’ammw‘ﬁamﬁa $M7 Gas #l Top Cyclone A1l
- 024-6%
- o luAu 500 ppm
- 502 14ty 430 ppm
- NOx hifiu 430 ppm
5.2.10 aauguAdlulazuRE@7% 0, inenvinasmifern lngszuy CEMs
- Dust MitNY 108 mg/m3
- S02 laiifu 450 ppm
- NOx ldifu 450 ppm
5.2.11 $A91 Draft Kiln Hood 10g551319 -2 83 0 mm/H20 Taenl$1) Damper W1J08D1

5.2.12 ATUAN Pressure fi Main Burner JAsntNEAa14UD Central i 50% w04 axial 15U axial 14 Pressure 100 psi

Centrat #8414 50 psi
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5.3 119 a1919M13 feed HIBINL

919013 feed HADIAT1
KILN FEED | CLINKER | CLINKER | KILN | RETENTION | FILLING

FACTOR | SPEED TIME DEGREE
T/H T/D , rpm min Yo
10.00 117.07 2.05 1.092 68.75 10.00
10.50 122.93 2.05 1.147 65.45 10.00
11.00 128.78 2.05 1.202 62.46 10.00
11.50 134.63 2.05 1.256 59.77 10.00
12.00 140.49 2,05 1.310 57.31 10.00
12.50 146.34 2.05 1.365 55.00 10.00
13.00 152.20 2.05 1420 52.87 10.00
13.50 158.05 2,05 1.475 50.90 10.00
14.00 163.90 2.05 1.529 49,10 10.00
14.50 169.76 2.05 ©1.583 - 4743 10.00
15.00 175.61 2.05 1.638 45.83 10.00
15.50 181.46 2.05 1.693 44.35 10.00

R-CZ006 : 0 — 29/12/46




vitmfudnualng (hivad) Hifa

s =0 a ey
g IEmaianu

sWHeNa1S G-WIKG001 Wil 39/72

A qu ¥ A
Sulgassnmo

09 fARY 2561

X o o LY P
Fe4 : angrumaiandunszuumswanyuia TUNNHAIIN 1

Gudun) KW.wi

st & 1
wihiud luasan o

£
) 2

SuimtildnaGuld 09 gannw 2561

16,00 187.32 2.05 1.748 42.95 10.00
16.50 193.17 2.05 1.803 41.64 10.00
17.00 199.02 2.05 1.857 40.43 10.00
17.50 204.88 2.05 1911 39.29 10.00
18.00 210.73 2.05 1.965 38.21 10.00
18.50 216.59 2.05 2.020 37.17 10.00
19.00 222.44 2.05 2075 36.18 10,00
19.50 228.29 2.05 2.130 3525 10.00
20.00 234.15 205 2.185 34.36 10.00
20.50 240.00 2.05 2.240 33.52 10.00
21.00 245.85 2.05 2,294 3273 | 10.00
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4 o 4
annzhozihlkviiewnauysal (Stable)

© $NY1ANIN Gas - Balance gdugamuIzay

a Qs f-?l} -y
@ 3nE18%91 Feed LTYDIWNAN

@ 111 Kiln Feed Latetlnz Kiln Speed 17 1d¥ad 11 Taog Filling Degree 351914 9 -11% 130

ATUAED I HERN

£ =Y
manzugHHiiaw 1 luanizdnd

L. AR Gas Temp. Outlet Cyclone No. 1
2. 9IUAYN Gas Temp. Outlet Cyclone No. 4
3. 71U Gas Temp. Outlet Cooler
4. AYURAY Gas Temp. Outlet STB.
5. AYUAN Gas Temp. Inlet EP.
6. MUY Gas Temp. Inlet Air Heater
7. AIUAY Gas Temp. Inlet IDF.SP
8. AMURY Clinker Temp.
9. AIURY Pressure ‘ﬁ Main Burner
- Primary Air
- Central Air
10, AUAN Gas ﬁ Top Cyclone 15 w&‘ﬁ

e O 4-6 %

2
e CO <500 ppm
® NOx <430 ppm

e SO2 <430 ppm

R-CZ006 ; 0 - 29/12/46

490550 °
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790 -850 °C
100130 °C
130170 °C

100-130 °C
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<500 C

o

<350 C

60-100  °C

80 - 110 mbar

20 - 30 mbar
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10.1 81.CO > 1,000 ppm MIZdnmm3wn ifean co as lav
yJ31t#iy Damper IDF.SP J1J08D1 1138 (i3 Speed ¥iaau WIW11M1v3oaaif5uainns Feed
Raw Meal L0 mﬁ)mmm
10.2 81 NOx > 430 ppm TSy mmarnlaenisan Feed 1oz Aomasas whe veeuyd .
HE$

Wafosald wou Tudle an NOx 84

Pt o 1 +
11, Auaumduiazufa@% o, ieenviniassmidownlavssuy CEMs
- Dust LA 108 mg/m3

- 502 laiifu 450 ppm

6.1 DIAIURUTNTWNTIAN
wummmmmmmm E‘T'llﬂ‘iﬂ‘ﬂ'iumuffﬂ"l‘]’\lﬂﬁlw'ﬂﬂ 10 T’Jm‘ﬂﬂu Burning Zone 130 mammﬂmm

a}d

Tudorn shmiegoaes @oanilviuaimmtorndos Wiusadursoony) Tavfinrsandsil
anmmslng dunaldainnelumdernyas Buming Zone Absld, szperi Raw Meal finfi Burning
1 e @ =1 1 @ a 4 ar
Zone nsvdannlmevenlad Iean’ly uaz Yuarsdududald ldewelsdy, dmin
=] i [ '
0¥ (Liter Weight) nasifaewlashinn
= " ] \ . g/ =
A#1UAT Parameter 15U Temp. Burning Zone, Kiln Amp., NOx 21 1 Tl g
d‘i = o’ c; F
diafounuaInumn
- n W 3 ) ) Y : A w )
anmmarfouiu dunaldnnaelunsdeirnaag Buming Zone lawi199149, szoziU Raw Meal 1147 Buming
[ v Eo @ a0 ] 1 ¥ @ =] . .
Zone agrinnnilad lvnniiv uss (ududntudaunis, shminyuaia (Lieer Weight)
3 , 3 v & , :
941 Temp. Burning Zone ga¥u tag Amp 18gs¥u d9u Free Lime 926104
AAMNAN Parameter 15U Temp. Burning Zone, Kiln Amp., NOx 311017 s Tl
-g d‘ = o’ d' 1
gaunledeuiunmfidiun
=3 s 9 - o ] . 1 ) b P o) . t
TATWATLHUEUD Funa ldvnnielurdamig Burning Zone YN, i:ﬁﬂxﬁ;‘u Raw Meal Y1{U1 Burning Zone 94
g4 o o o a9 ¥ ar [=1 . . .
Elﬂﬁ&ﬂﬂﬂﬂlﬂj’l‘m, ﬁ,u%wmﬂumuﬂﬂmmwuﬂﬁ,mm {Liter Weight)} ffindTemp. Burning

' kA
Zone fad UAY Free Lime 33 g1
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- LSF gadiu uaneinjudafiog Tduenoindu anmmssnoiaesa
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o L. A 1 3t = = al
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3 1 ]
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2 woa ¥ 1 = A AN o o v a ¥
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6.3 M3lfudasiaiumsld Raw Meal 310 Storage Silo
. ) ‘ . o o
K1 19 Raw Meal 910 Storage Silo 1-2 1lundn
o \ [ o
K2 14 Raw Meal 910 Storage Silo 3-4 1Tlunan
mgiin Tl ldranu
A oy ¥ ) & @ ! :
1. N353 Feed T lHan Storage Silo 1:2 Y1590 3:4 #RTIU 111 64U
A o = £ = 1 . 1 E] 1
2 ieteFunasingizs 1R 58181 LS Kiln Feed T Tudluedls
[] o Iy ' 9 o @ ¥
2.1 oglunaaimanan Tudelfudadou
o o o A 9 FEY 5
2.2 i Tueenuaninama gy vie kui TiyesnuaninuAa U
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2.3 WRudet1e 14 Silo 1Tms1zr uaz Sudadums 14 Inuaal
2.3.1 Tou1 Target Kiln Feed a3lua13 1981101589 RF
=y ar ]
2.3.2 tounaiiniieHia LSF unsuaaz b la
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Storage Silo 1

MsNANOATaF NI Raw Meal 910 Storage Silo

Storage Silo 2

Storage Silo 3

Storage Silo 4

tloun LSF. tfanA1 LSF. lous LSF. faun1 LSF.
M1319MH NI RF. K1 MINMHIUTOU RF, K2
Target Kiln Target Kiln
Feed Feed
Silo %ﬁ‘l% J01 Ratio Silo %‘f’h% 301 Ratio
RF. RF.
i 3
2 4

KIN 1 @159 Raw meal 16070 4 Storage #9 Sifo 1, Silo 2, Silo 3, Silo 4 TaoApald Silo 3 uag Silo 4 iy

@ ., . o o ¢ ' 1 o =
wanuazesnld silo 1 w58 Silo 2 wwauw 14 NMInunuEaITIUedInIT 7 A TaumsiAu-NYa Rotary

Feeder it Storage Silo

N

$doensd Silo3 WHAUIN K1 (nT0sdnIgm KF1 Biuinfuda)

1. @lanth K2ueq DCS

2, Pre- Select Sﬂ‘ﬁ SILO 3 : FEED OPERATION 190 TO KILN 1 iag CONFIRM
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3. Wanth KF2adandeay waliomi 2udenldamunie bl Tau Double Click izilinasany W2i1oM2
2 —_—
92193 Face Plate 311 1ifion SELECT uae @iuindioany W2J19M1, W2J19M2 (Group KF211)

4. 414 Damper 71 519 Air Slide 14 Silo 3 1M1 K1 aundoamy W2I19M2

d1doamsld Silo 4 wmEmE K1 (n3eeinsgm KF1 @nitn@uda)

1. Blanil KF2 ¥84 DCS.

2. Pre- Select f]“ﬁ SIL.O4 : FEED OPERATION {#9n TO KILN 1 L&z CONFIRM

1
i

3, Wanih kr2 Widandeomy wariomi Judenldauniels Tas Double Click figilindpany w2i19M1

LY

y
92 19§ Face Plate 431 (Group KF211)

4. 1119 Damper i T4 Air Stide 16 Silo 4 T4 K1 aandeany waiioMmi
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1 1 87U
2 1 89
3 1 130 2 @I
4 1 1958 2 €U
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#99n15 1% Raw meal 11 Kiln1 tviuald Sito 1 wilee71, Silo 2 daedauii 1d lnums@yRotary Feeder 161
Sitol ¥H961 1LazIAURotary Feeder 18 Silo2 d04?
£y 4 i . © L & . 1 o b = g
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