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

(White Cement Plant)

Sampling Date : 18-25 May 2022

Location: Stack Kiln 1

Eipviienimenital
Monitoring Report

by SCleco




( ‘ Environmental Laboratory CEMS Analysis/Executive summary
} { S ‘ G Industrial Service and Lab, SCI Eco Services Co.,Ltd Issued date 08-06-22
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Executive summary

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

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

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

Active/out of control table

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

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

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

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

Gas measurement
Analyzer serial number
Gas expiration date
Sampling technique

Calibration method

Calibration Drift Test Report

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

Carbon

CEMS technical data & Reference material

monoxide

1-447

10 May 2029

In-situ

X Direct
% Dilution

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

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

Measurement range
Reference concentration
High level point

Stack Kiln 1

18-25 May 2022

Pornsak P.

Opsis AR650S

EB0140666

10,190.0

1,000.0 ppm

568.3 ppm

56.8 % of range

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

eading rror(%) eria(%) esu
1 19-May-22 09:49-09:51 0.0 0.0 0.0 0.0 5.0 Pass
2 20-May-22 09:53-09:56 0.0 -0.6 -0.6 0.1 5.0 Pass
3 21-May-22 09:44-09:47 0.0 0.1 0.1 0.0 5.0 Pass
4 22-May-22 09:12-09:14 0.0 -0.2 -0.2 0.0 5.0 Pass
5 23-May-22 11:06-11:08 0.0 0.1 0.1 0.0 5.0 Pass
6 24-May-22 10:27-10:29 0.0 -0.4 -0.4 0.0 5.0 Pass
7 25-May-22 11:36-11:35 0.0 -0.2 -0.2 0.0 5.0 Pass

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

eading rror(%) riteria(%) Result
1 19-May-22 09:51-09:55 568.3 584.3 16.0 1.6 5.0 Pass
2 20-May-22 09:56-10:05 568.3 572.2 3.9 0.4 5.0 Pass
3 21-May-22 09:47-09:50 568.3 554.6 -13.7 1.4 5.0 Pass
4 22-May-22 09:14-09:17 568.3 549.9 -18.4 1.8 5.0 Pass
5 23-May-22 11:08-11:13 568.3 584.0 15.7 1.6 5.0 Pass
6 24-May-22 10:29-10:32 568.3 565.4 -2.9 0.3 5.0 Pass
7 25-May-22 11:38-11:43 568.3 553.3 -15.0 1.5 5.0 Pass

Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Equation 1 : reference concentration = — G Xl Where : Coos = Gas cylinder concentration,
L path tength Ly =Cell length,

L

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

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

Service technician

Approved engineer

path = Path length

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

CEMS Analysis/Test Report
Issued date 08-06-22
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Customer
Address
Report No.

Gas measurement
Analyzer serial number
Gas expiration date
Sampling technique

Calibration method

Calibration Drift Test Report

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

CEMS technical data & Reference material
Nitric oxide

E-1493

8 August 2029

In-situ

X Direct
% Dilution

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

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

Measurement range
Reference concentration

High level point

Stack Kiln 1

18-25 May 2022

Pornsak P.

Opsis AR600S

EB0140791

6,042.0

1,500.0 ppm

759.6 ppm

50.6 % of range

Zero level
. Calibration result
Day Date Time Reference Reading ? Diff Error(%)°> Criteria(¥

eading rror(%) riteria(%) Result
1 19-May-22 10:25-10:28 0.0 0.0 0.0 0.0 2.5 Pass
2 20-May-22 10:30-10:32 0.0 0.2 0.2 0.0 2.5 Pass
3 21-May-22 10:14-10:17 0.0 -0.3 -0.3 0.0 2.5 Pass
4 22-May-22 09:43-09:47 0.0 -0.5 -0.5 0.0 2.5 Pass
5 23-May-22 11:31-11:33 0.0 -0.7 -0.7 0.0 2.5 Pass
6 24-May-22 10:54-10:56 0.0 0.1 0.1 0.0 2.5 Pass
7 25-May-22 12:00-12:06 0.0 0.7 0.7 0.0 2.5 Pass

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

eading rror(%) eria(%) esu
1 19-May-22 10:28-10:31 759.6 735.6 -24.0 1.6 25 Pass
2 20-May-22 10:32-10:41 759.6 756.4 -3.2 0.2 2.5 Pass
3 21-May-22 10:17-10:21 759.6 727.1 -32.5 2.2 2.5 Pass
4 22-May-22 09:47-09:49 759.6 740.4 -19.2 13 2.5 Pass
5 23-May-22 11:33-11:40 759.6 739.2 -20.4 1.4 2.5 Pass
6 24-May-22 10:56-11:06 759.6 733.6 -26.0 1.7 2.5 Pass
7 25-May-22 12:06-12:10 759.6 725.8 -33.8 2.3 2.5 Pass

Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Equation 1 : reference concentration = — Cons Xl Where : Coes = Gas cylinder concentration,
L path length L cell = Cell Iength/

Service technician

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

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

Approved engineer

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

CEMS Analysis/Test Report

Issued date 08-06-22
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Customer
Address
Report No.

Gas measurement
Analyzer serial number
Gas expiration date
Sampling technique

Calibration method

Calibration Drift Test Report

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

CEMS technical data & Reference material
Nitrogen dioxide

E-1493

3 June 2024

In-situ

X Direct
X Dilution

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

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

Measurement range

Reference concentration

High level point

Stack Kiln 1

18-25 May 2022

Pornsak P.

Opsis AR600S

CC59451

983.0

75.0 ppm

45.7 ppm

60.9 % of range

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

eading rror(%) eria(%) esu
1 19-May-22 10:12-12:17 0.0 -0.3 -0.3 0.0 25 Pass
2 20-May-22 10:16-10:24 0.0 0.3 0.3 0.0 25 Pass
3 21-May-22 10:06-10:08 0.0 -0.4 -0.4 0.0 25 Pass
4 22-May-22 09:34-09:36 0.0 -0.5 -0.5 0.0 2.5 Pass
5 23-May-22 11:27-11:29 0.0 0.4 0.4 0.0 2.5 Pass
6 24-May-22 10:45-10:47 0.0 -0.4 -0.4 0.0 2.5 Pass
7 25-May-22 11:56-11:58 0.0 -0.5 -0.5 0.0 2.5 Pass

High level
. Calibration result
Day Date Time Reference Reading ? Diff Error(%)> Criteria(¥

eading rror(%) riteria(%) Result
1 19-May-22 10:17-10:24 45.7 454 -0.3 0.0 2.5 Pass
2 20-May-22 10:14-10:25 45.7 45.0 -0.7 0.0 2.5 Pass
3 21-May-22 10:08-10:12 45.7 45.0 -0.7 0.0 2.5 Pass
4 22-May-22 09:38-09:42 45.7 442 -1.5 0.1 2.5 Pass
5 23-May-22 11:19-11:21 45.7 46.7 1.0 0.1 2.5 Pass
6 24-May-22 10:47-10:53 45.7 47.1 1.4 0.1 2.5 Pass
7 25-May-22 11:58-12:00 45.7 443 -1.4 0.1 2.5 Pass

Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Equation 1 : reference concentration = — G Xl Where : Coos = Gas cylinder concentration,
path length Ly = Cell length,

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

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

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

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

™

Service technician

Approved engineer

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

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

CEMS technical data & Reference material

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

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

Approved engineer

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

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

CEMS Analysis/Test Report
Issued date 08-06-22
Page 6 of 11

Customer
Address
Report No.

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

Calibration Drift Test Report

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

AA21/0582

CEMS technical data & Reference material

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

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

L path length

L.y =Celllength,
L patn = Path length

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

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

Tester :

1. Mr.Pramote Sasungnoen

2. Mr.Chanchai Wongyai

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

CEMS Analysis/Test Report

Issued date 08-06-22
Page 7 of 11

Calibration Drift Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 1
Address 28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120 Duration 18-25 May 2022
Report No. AA21/0582 Attn Pornsak P.
CEMS technical data & Reference material
Measurement Opacity Analyzer brand/model DURAG D-R290
Analyzer serial number 1210789 Certified reference number - 1304721
USEPA Filter due date 5 April 2023 Certified value 0.0 5.6
Sampling technique In-situ
v" Direct Measurement range 100.0 %
Calibration method % Dilution Reference value (%) 0.0 5.6
% Gas cell (In-Situ) ¥
X Reference comparision
Zero level
Calibration result
Day Date Time Reference Reading ? Diff Error(%)> Criteria(% Result
eading rror(%) (%)
1 19-May-22 09:30-09;32 0.0 0.0 0.0 0.0 3.0 Pass
2 20-May-22 09:50-09:52 0.0 0.0 0.0 0.0 3.0 Pass
3 21-May-22 09:32-09:34 0.0 0.0 0.0 0.0 3.0 Pass
4 22-May-22 09:00-09:02 0.0 0.0 0.0 0.0 3.0 Pass
5 23-May-22 10:52-10:54 0.0 0.0 0.0 0.0 3.0 Pass
6 24-May-22 10:12-10:14 0.0 0.0 0.0 0.0 3.0 Pass
7 25-May-22 11:26-11:28 0.0 0.0 0.0 0.0 3.0 Pass
Low level
Calibration result
Day Date Time Reference Reading? Diff E %) Criteria(% Result
eading rror(%) eria(%) esu
1 19-May-22 09:32-09:34 5.6 5.7 0.1 0.1 3.0 Pass
2 20-May-22 09:52-09:54 5.6 5.7 0.1 0.1 3.0 Pass
3 21-May-22 09:34-09:36 5.6 5.7 0.1 0.1 3.0 Pass
4 22-May-22 09:02-09:04 5.6 5.7 0.1 0.1 3.0 Pass
5 23-May-22 10:54-10:56 5.6 5.8 0.2 0.2 3.0 Pass
6 24-May-22 10:14-10:16 5.6 5.7 0.1 0.1 3.0 Pass
7 25-May-22 11:28-11:30 5.6 5.7 0.1 0.1 3.0 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Equation 1 : reference concentration = € gas XL coy Where : Coes = Gas cylinder concentration,
L path tength Ly = Celllength,

L patn = Path length

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

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

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

2. Mr.Chanchai Wongyai

Service technician

Approved engineer

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


eiareport
Rectangle


@ISCG

Environmental Laboratory

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

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

33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110 Page 8 of 11
Calibration Drift Test Report
Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 1
Address 28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120 Duration 18-25 May 2022
Report No. AA21/0582 Attn Pornsak P.
CEMS technical data & Reference material
Measurement Opacity Analyzer brand/model DURAG D-R290
Analyzer serial number 1210789 Certified reference number 1304722 1304723
USEPA Filter due date 5 April 2023 Certified value 20.7 46.0
Sampling technique In-situ
v’ Direct Measurement range 100.0 %
Calibration method X Dilution Reference value (%) 20.7 46
% Gas cell (In-Situ) 1
% Reference comparision
Mid level
Calibration result
Day Date Time Reference Reading? Diff E %) Criteria(% Result
eading rror(%) eria(%) esu
1 19-May-22 09:34-09:36 20.7 20.7 0.0 0.0 3.0 Pass
2 20-May-22 09:54-09:56 20.7 20.7 0.0 0.0 3.0 Pass
3 21-May-22 09:36-09:38 20.7 20.7 0.0 0.0 3.0 Pass
4 22-May-22 09:04-09:06 20.7 20.7 0.0 0.0 3.0 Pass
5 23-May-22 10:56-10:58 20.7 20.7 0.0 0.0 3.0 Pass
6 24-May-22 10:16-10:18 20.7 20.7 0.0 0.0 3.0 Pass
7 25-May-22 11:30-11:32 20.7 20.7 0.0 0.0 3.0 Pass
High level
Calibration result
Day Date Time Reference Reading ? Diff Error(%)> Criteria(¥
eading rror(%) riteria(%) Result
1 19-May-22 09:36-09:38 46.0 455 -0.5 0.5 3.0 Pass
2 20-May-22 09:56-09:58 46.0 455 -0.5 0.5 3.0 Pass
3 21-May-22 09:38-09:40 46.0 455 -0.5 0.5 3.0 Pass
4 22-May-22 09:06-09:08 46.0 455 -0.5 0.5 3.0 Pass
5 23-May-22 10:58-11:00 46.0 455 -0.5 0.5 3.0 Pass
6 24-May-22 10:18-10:20 46.0 455 -0.5 0.5 3.0 Pass
7 25-May-22 11:32-11:34 46.0 45.5 -0.5 0.5 3.0 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Equation 1 : reference concentration = — ComXlear Where : Cous = Cas cylinder concentration,
L path tength Ly =Cell length,
L patn = Path length

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

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

Tester: 1. Mr.Pramote Sasung

noen

2. Mr.Chanchai Wongyai

Service technician

Approved engineer

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

CEMS Analysis/Test Report

Issued date 08-06-22
Page 9 of 11

Customer
Address
Report No.

Measurement
Analyzer serial number
Ref analyzer serial no

Calibration method

Calibration Drift Test Report

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

CEMS technical data & Reference material

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

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

In-Stack condition

Stack Kiln 1

18-25 May 2022

Pornsak P.

OPSIS PT110

Fluke 714

In-situ

200.0 Celsius degree

Calibration result

Day Date Time 2 — - 3 —
eference Reading Diff Error(%) Criteria(%) Result
1 19-May-22 10:00-10:32 34.4 35.1 0.7 0.4 3.0 Pass
2 20-May-22 10:00-10:40 38.4 36.1 -2.3 1.2 3.0 Pass
3 21-May-22 10:00-10:27 83.2 79.9 -3.3 1.7 3.0 Pass
4 22-May-22 09:00-09:49 138.0 134.5 -3.5 1.8 3.0 Pass
5 23-May-22 11:00-11:44 147.2 145.8 -1.4 0.7 3.0 Pass
6 24-May-22 10:30-11:09 149.6 147.8 -1.8 0.9 3.0 Pass
7 25-May-22 11:50-12:10 149.8 151.1 1.3 0.7 3.0 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Equation 1 : reference concentration = — ComXlear Where : Coes = Gas cylinder concentration,
L path tength Ly = Celllength,

L patn = Path length

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

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

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

2. Mr.Chanchai Wongyai

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

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

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

CEMS Analysis/Test Report

Issued date 08-06-22
Page 10 of 11

Customer
Address
Report No.

Measurement
Analyzer serial number
Ref analyzer serial no

Calibration method

Calibration Drift Test Report

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

CEMS technical data & Reference material

Pressure Analyzer brand/model

Reference analyzer

39112698/601

Sampling technique
X Direct Measurement range
X Dilution

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

In-Stack condition

Stack Kiln 1

18-25 May 2022

Pornsak P.

OPSIS BM101

Testo 511

In-situ

1,100.0 millibars

Calibration result

Day Date Time 2 — - 3 —
eference Reading Diff Error(%) Criteria(%) Result
1 19-May-22 10:00-10:32 1,002.2 999.5 -2.7 0.2 3.0 Pass
2 20-May-22 10:00-10:40 1,001.6 996.4 -5.2 0.5 3.0 Pass
3 21-May-22 10:00-10:27 1,000.8 993.7 -7.1 0.6 3.0 Pass
4 22-May-22 09:00-09:49 1,009.6 991.5 -18.1 1.6 3.0 Pass
5 23-May-22 11:00-11:44 1,002.4 992.2 -10.2 0.9 3.0 Pass
6 24-May-22 10:30-11:09 1,002.8 995.9 -6.9 0.6 3.0 Pass
7 25-May-22 11:50-12:10 1,002.6 996.3 -6.3 0.6 3.0 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Equation 1 : reference concentration = — ComXlear Where : Coes = Gas cylinder concentration,
L path tength Ly = Celllength,

L patn = Path length

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

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

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

2. Mr.Chanchai Wongyai

Service technician Approved engineer

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

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

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

CEMS Analysis/Test Report

Issued date 08-06-22
Page 11 of 11

Customer
Address
Report No.

Measurement
Analyzer serial number

Calibration method

Calibration Drift Test Report

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

CEMS technical data & Reference material

Velocity

1210866

X K K K

Direct

Dilution

Gas cell (In-Situ) 1
Reference comparision

Analyzer brand/model
Sampling technique

Measurement range
Internal calibration point 1
Internal calibration point 2

Internal calibration point 1

Stack Kiln 1

18-25 May 2022

Pornsak P.

DURAG D-FL200

In-situ

40.0 m/sec

0.0 m/sec

14.0 m/sec

Day Date

Time

Calibration result

Reference Reading? Diff Error(%)® Criteria(%) Result
1 19-May-22 09:38-09:40 0.0 0.0 0.0 0.0 3.0 Pass
2 20-May-22 09:29-09:31 0.0 0.0 0.0 0.0 3.0 Pass
3 21-May-22 09:30-09:32 0.0 0.0 0.0 0.0 3.0 Pass
4 22-May-22 09:00-09:02 0.0 0.0 0.0 0.0 3.0 Pass
5 23-May-22 10:52-10:54 0.0 0.0 0.0 0.0 3.0 Pass
6 24-May-22 10:12-10:14 0.0 0.0 0.0 0.0 3.0 Pass
7 25-May-22 11:26-11:28 0.0 0.0 0.0 0.0 3.0 Pass
Internal calibration point 2
Calibration result
Day Date Time Reference Reading ? Diff Error(%)> Criteria(¥
eading rror(%) riteria(%) Result
1 19-May-22 09:40-09:42 14.0 13.9 -0.1 0.2 3.0 Pass
2 20-May-22 09:31-09:33 14.0 13.9 -0.1 0.2 3.0 Pass
3 21-May-22 09:32-09:34 14.0 13.9 -0.1 0.2 3.0 Pass
4 22-May-22 09:02-09:04 14.0 13.9 -0.1 0.2 3.0 Pass
5 23-May-22 10:54-10:56 14.0 13.9 -0.1 0.2 3.0 Pass
6 24-May-22 10:14-10:16 14.0 13.9 -0.1 0.2 3.0 Pass
7 25-May-22 11:28-11:30 14.0 13.9 -0.1 0.2 3.0 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Equation 1 : reference concentration = — ComXlear Where : Cous = Cas cylinder concentration,
L path tength Ly =Cell length,

L

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

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

Service technician

Approved engineer

path = Path length

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

( ‘ Industrial Service and Lab, SCI Eco Services Co.,Ltd
}\ )‘ s ‘ G 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110

Appendix A

Standard Equipment and Certification

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

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

Next Calibration

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

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

5-Apr-22
5-Apr-22

5-Apr-22

5-Apr-23
5-Apr-23

5-Apr-23




Alrgas.

an Air Liquide company

96 £+ [ Airgas Specialty Gases
,«,./]/ | / b (J/ Airgas USA, LLC
" 12722 S. Wentworth Ave.

Chicago, IL 60628
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO03NI66E15A0005 Reference Number: 54-402103985-1
Cylinder Number: CC59451 Cylinder Volume: 169.0 CF
Laboratory: 124 - Chicago (SAP) - IL Cylinder Pressure: 2015 PSIG
PGVP Number: B12021 Valve Outlet: 660

Gas Code: CO2,NO2,BALN Certification Date:  Jun 03, 2021

Expiration Date: Jun 03, 2024

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

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

mole/mole basis unless otherwise noted.

ANALYTICAL RESULTS
Component Requestad Actuzl Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NITROGEN DIOXIDE 1000 PPM 983.0 PPM G2 +/- 2% NIST Traceable 05/21/2021, 06/03/2021
CARBON DIOXIDE 33.00 % 33.20 % G2 +/- 1% NIST Traceable 05/24/2021
NITROGEN Balance
T S L T 3 T e P = P = T =S L e S Y= - ¥ PRI SN s XMW S /P (D R s P e

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

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
CO2-1 HORIBA VIA-510 V1E3H7P5 NDIR Apr 29, 2021
MKS FTIR NO2 017707558 FTIR May 28, 2021

Triad Data Available Upon Request

PERMANENT NOTES:OXYGEN ADDED FOR STABILITY

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

Approved for Release Page 1 of §4-402103985-1
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Airgas Specialty Gases

i i ‘ Airgas USA, LLC
! 12722 S, Wéimvdpth Ave,
Chicago, IL, G062t

an Alr Lidlide company . i Afignpom

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

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

Gas Code: NO,NOX,BALN Certification Date: ~ Sep 08, 2021

Expiration Date: Sep 08, 2029

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

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

ANALYTICAL RESULTS

Component Requested Actual Protecol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
NOX 6000 PPM 6042 PPM G2 +- 1% NIST Traceable 08/31/2021, 09/08/2021 ]
NITRIC OXIDE 6000 PPM 6042 PPM G2 +/- 1% NIST Traceable 08/31/2021, 09/08/2021
NITRGN_ g afance .

‘ CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 15010308 KAL003437 980.7 PPM NITRIC OXIDE/NITROGEN +/- 0.5% Aug 16, 2027
PRM 12386 D685025 9.91 PPM NITROGEN DIOXIDE/AIR +/- 2.0% Feb 20, 2020
GMIS 401423838105 CC506138 4,155 PPM NITROGEN DIOXIDE/AIR +- 2.0% Feb 18, 2023
RGM 12367 . CC445234 1.0125 % NITRIC OXIDE/NITROGEN _ ... +-03% . Aug 12, 2020
PRM 12395 D887660 9.91 PPM NITROGEN DIOXIDE/AIR "~ " +/-2.0% Feb 02, 2022
The SRM, PRM or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis.

ANALYTICAL EQUIPMENT

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

Triad Data Available Upon Request

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

LS

[Accné'“ﬁﬁ*éoj

TESTING CERT 3082.08

The r item tested. This certificate shall not be reproduced except in full, without

writtel

Approved for Release Page 1 of 54-402163320-1A
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Airgas Specialty Gases

Airgas USA, LLC
N 6141 Easton Road
apifirHiaica campany E{ngniteadvi]le PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS

Grade of Product: EPA Protocol
Customer PO Number: 5221004398

Part Number: E02NI98EBOACO15 Reference Number: 160-402214067-1
Cylinder Number: ET0037287 Cylinder Volume: 83.5 Cubic Feet
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2214 PSIG
PGVP Number: A12021 Valve Outlet: 580

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

Expiration Date: Sep 16, 2029
o e

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

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

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
OXYGEN 2.000 % 2.002 % G1 +/-0.6% NIST Traceable 09/16/2021
NITROGEN Balance

CALIBRATION STANDARDS
Lot ID Cylinder No Concentration Uncertainty Expiration Date

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

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

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

Triad Data Available Upon Request

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

NOTES:

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

(ACCREDITED)
CERT 3082.05
Approved for Release Page 1 of 160-402214067-1
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Airgas Specialty Gases

Airgas USA, LLC
X 6141 Easton Road
. ; Bldg 2
AnAr Liglidmcampany Plumsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

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

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

Expiration Date: Sep 16, 2029
_____________________,__________—.—_—Ll—————

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 psi& i.e. 0.7 megapascals.

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

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

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

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

Triad Data Available Upon Request

NOTES:

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

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



eiareport
Rectangle


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

o Bldg 2
an Air Liquide company Plumsteadville, PA 18949

Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

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

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

Expiration Date: May 10, 2029

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

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

ANALYTICAL RESULTS

Component Requested Actual Protocol Total Relative Assay

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

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

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

Triad Data Available Upon Request

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

(ACCREDITED)

GERT 3082.05

Page 1 of 160-402078591-1
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Werksprijfzertifikat / Certificate of Compliance
EN 10204-2.2

DURAG

pp_D-R290-85
Rev.12

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

4001928
1304721

Bezeichung / Description
Artikelnummer / Product number
Seriennummer / Serial number

2. Prufverfahren | Test procedure

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

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

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

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

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

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

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

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

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

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

3. Priifmittel / Measuring device

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

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

4, Priifergebnisse / Tesf results

Priifung / Test Datum / Date Ergebnis / Result

Vorpriifung / Pre test 05.04.2022 OK

Priifung optischer Filter / Optical filter test 05.04.2022 OK

5. Messwerte [ Measured values

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

6. Messunsicherheit | Measurement uncertainty

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

7. Gesamtergebnis | Overall result
Ergebnis / Result OK

8. Messbedingungen / Measurement paramelers

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

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

9. Umgebungsbedingungen / Ambient conditions

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

10. Priifinformationen / Test linformalion

Empfohlenes Rekalibrierdatum / Recommended next
calibration

Prifer / Tester

Prifdatum / Date of Inspection

05.10.2022

Thomas Schldsser
05.04.2022

Hergestellt unter Einhaltung der
Vorgaben fiir Qualitétssicherung
nach

Manufactured in accordance
with the quality standard

DIN EN I1SO 9001

Dieses Dokument wurde digital erstellt und ist ohne Unterschrift giltig.

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

DURAG GmbH

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

Bankverbindungen:

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

Commerzbank AG

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

Geschiaftsfuhrung:
Fabien Burato, Max Dreckmann




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

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

Transmission (Wavelength) [% (nm)]:
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mCenter vertical mCenter horizontal mBotton
mRight Top mLeft
mAverage
DURAG GmbH Bankverhindungen: Commerzbank AG Geschaftsfuhrung:
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Werkspriifzertifikat / centificate of compliance
EN 10204-2.2

DURAG

pp_D-R200-85
Rev.12

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

4001941
1304722

Bezeichung / Description
Artikelnummer / Product number
Seriennummer / Serial number

2. Priifverfahren | Test procedure

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

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

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

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

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

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

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

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

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

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

3. Priifmittel / Measuring device

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

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

4. Prifergebnisse / Test results

Priifung / Test Datum / Date Ergebnis / Result

Vorprifung / Pre test 05.04.2022 ‘ OK

Priifung optischer Filter / Optical filter test 05.04.2022 0K

5. Messwerte | Measured values

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

6. Messunsicherheit / Measurement uncertainty

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

7. Gesamtergebnis | Overall result
Ergebnis / Result OK

8. Messbedingungen | Measurement parameters

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

Anzahl der Messungen / No of measurements 6

Verwendetes Licht / Light source Depolarized light

9. Umgebungsbedingungen / Ambient conditions

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

10. Priifinformationen / Test linformation

Empfohlenes Rekalibrierdatum / Recommended next
calibration

Priifer / Tester

Prifdatum / Date of Inspection

05.10.2022

Thomas Schldsser
05.04.2022

Hergestellt unter Einhaltung der
Vorgaben fiir Qualitatssicherung
nach

Manufactured in accordance
with the quality standard

DIN EN ISO 9001

Dieses Dokument wurde digital erstellt und ist ohne Unterschrift gilltig.

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

DURAG GmbH Bankverbindungen: Commerzbank AG Geschaftsfuhrung:

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

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

IBAN: DE?6 2004 0000 0195 1110 00
SWIFT/BIC: COBADEFFXXX
Amtsgericht Homburg HRB 39787
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Messergebnisse(grafisch) / Measurement values (graphical, Page 3/3

Transmission (Wavelength) (% (nm)]:
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Werksprﬁfzertifikat / Certificate of Compliance
EN 10204-2.2

DURAG

pp_D-R280-85
Rev.12

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

4001943
1304723

Bezeichung / Description
Artikelnummer / Product number
Seriennummer / Serial number

2. Priifverfahren | Test procedure

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

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

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

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

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

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

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

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

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

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

3. Priifmittel / Measuring device

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

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

4. Priifergebnisse | Test resulls

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

5. Messwerte | Measured values

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

6. Messunsicherheit | Measurement uncertainty

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

7. Gesamtergebnis | Overall result
Ergebnis / Result OK

8. Messbedingungen /| Measurement parameters

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

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

9. Umgebungsbedingungen / Ambient conditions

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

10. Priifinformationen / Test linformation

Empfohlenes Rekalibrierdatum / Recommended next
calibration

Prifer / Tester

Priifdatum / Date of Inspection

05.10.2022

Thomas Schiésser
05.04.2022

Hergestellt unter Einhaltung der
Vorgaben fir Qualitatssicherung
nach

Manufactured in accordance
with the quality standard

DIN EN ISO 9001

Dieses Dokument wurde digital erstellt und ist ohne Unterschrift giiltig.

This document has been crealed digitally and is valid withoul a signature.
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Messergebnisse(grafisch) | Measurement values (graphical) Page 3/3
Transmission (Wavelength) [% (nm)):
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Certificate No.T201189

Equipment
Manufacturer
Model

Serial No.
Customer Code
ID No.

Customer

Date of Receipt
Calibrated By
Approved By

Date of Issue

CEMENT-BUILDING MATERIALS

Metrological Ce

SCI ECO Services ':a'mk‘u'!g')zan"lv Limited

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

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

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

Page 1 of 3

Certificate of Calibration

Digital Thermometer With Sensor / TC

Fluke

714 ) & . / )

1897020

SP-346 -
25 JUN 2020

T5860A3

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

26 May 2020

Saikhuan Thana ( Technician )

- Preecha Phisassutthikul (Temperature Calibration Manager)

04 JUN 2020

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

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

FM-L14 116/01-04-58
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(@\‘ SCG Metrological Center
\ } SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. el

" Certificate No. T201189 Page 2 of 3

Calibration Report

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

Relative Humidity (50 + 15)%

Condition of this results of test. :

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

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

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

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

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

Approved BYL

FM-L15 117/15-05-63

15 JUN 2010
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