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Calibration Report

Measurement Results : Chanel 1 Probe

IMMERSION DEPTH STANDARD TEMPERATURE THERMOMETER READING ERROR EXPANDED
(mm) o) ‘c) o) UNCERTAINTY (+°C)
100 0.00 0.0 0.0 0.30
100 50.02 49.3 -0.7 0.33
100 100.00 99.2 -0.8 0.45
100 150.00 148.7 -1.3 0.59
100 200.01 199.5 -0.5 0.75

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

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

a level of confidence of approximately 95 % .

Approved By.

FM-L15 I17/15-05-63
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testo o
- Kalibrier-Protokoll
Certificate of conformity e Protocole d'étalonnage
Protocollo di collaudo e Informe de calibracién

Gerat / Module type /
Modéle / Modelo: testo 511

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

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

Segmenttest / Display test /
Test d'affichage / Test del visualizador: M oK

Messwerte / Measured values /
Valeurs mesurées / Valores medidos:

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

Absolute pressure :

1014.8hPa 13.0hPa 1014.8hPa

Prifer / Inspector /
Responsable / Verificador


eiareport
Rectangle


Kalibrier-Protokoll

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

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

DIN EN ISO 9001:2008 abgeglichen wurde.

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

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

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

DIN EN ISO 9001:2008 zertifiziertem Unternehmen
eingesetzt wird.

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

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

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

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

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

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

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

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

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

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

Un certificat d'étalonnage est nécessaire pour la

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(White Cement Plant)

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

Eipviienimenital
Monitoring Report

by SCleco
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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 2
Duration : 19-26 May 2022

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

Active/out of control table

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

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

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

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



Environmental Laboratory

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

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

CEMS technical data & Reference material

Gas measurement Carbon monoxide Analyzer brand/model Opsis AR650S
Analyzer serial number 1-446 Gas cylinder number EB0140739
Gas expiration date 10 May 2029 Gas conc (ppm) 10,180.0
Sampling technique In-situ
X Direct Measurement range 1,000.0 ppm
Calibration method % Dilution Reference concentration 588.0 ppm
v' Gas cell (In-situ) D) High level point 58.8 % of range
% Reference comparision
Zero level
Calibration result
Day Date Time Reference Reading ? Diff E %) Criteria(% Result
eading rror(%) eria(%) esu
1 20-May-22 09:50-09:52 0.0 0.0 0.0 0.0 5.0 Pass
2 21-May-22 09:40-09:42 0.0 0.4 0.4 0.0 5.0 Pass
3 22-May-22 09:08-09:10 0.0 -0.2 -0.2 0.0 5.0 Pass
4 23-May-22 09:42-09:44 0.0 0.1 0.1 0.0 5.0 Pass
5 24-May-22 09:07-09:09 0.0 -0.2 -0.2 0.0 5.0 Pass
6 25-May-22 10:38-10:40 0.0 -0.1 -0.1 0.0 5.0 Pass
7 26-May-22 10:22-10:23 0.0 0.0 0.0 0.0 5.0 Pass
High level
Calibration result
Day Date Time Reference Reading ? Diff Error(%))  Criteria(9
eading rror(%) riteria(%) Result
1 20-May-22 09:52-09:55 588.0 606.9 18.9 1.9 5.0 Pass
2 21-May-22 09:50-09:54 588.0 590.6 2.6 0.3 5.0 Pass
3 22-May-22 09:12-09:14 588.0 583.8 -4.2 0.4 5.0 Pass
4 23-May-22 09:44-09:48 588.0 613.9 25.9 2.6 5.0 Pass
5 24-May-22 09:09-09:14 588.0 558.7 -29.3 2.9 5.0 Pass
6 25-May-22 10:40-10:44 588.0 584.3 -3.7 0.4 5.0 Pass
7 26-May-22 10:23-10:25 588.0 560.5 -27.5 2.8 5.0 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Equation 1 : reference concentration = — Caas Xl Where : Cous = Gas cylinder concentration,
L path length Loy = Cell length,

L patn = Path length

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

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

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

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

Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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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 2
Address 28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120 Duration 19-26 May 2022
Report No. AA21/0582 Attn Pornsak P.

CEMS technical data & Reference material

Gas measurement Nitric oxide Analyzer brand/model Opsis AR600S
Analyzer serial number E-1494 Gas cylinder number EB0144340
Gas expiration date 24 August 2029 Gas conc (ppm) 6,134.0
Sampling technique In-situ
X Direct Measurement range 600.0 ppm
Calibration method x Dilution Reference concentration 308.4 ppm
v Gas cell (In-Situ) ¥ High level point 51.4 % of range
X Reference comparision
Zero level
: Calibration result
Day Date Time Reference Reading ? Diff Error(%)>)  Criteria(¢
eading rror(%) riteria(%) Result
1 20-May-22 10:28-10:32 0.0 -0.1 -0.1 0.0 2.5 Pass
2 21-May-22 10:24-10:27 0.0 0.6 0.6 0.1 2.5 Pass
3 22-May-22 09:48-09:57 0.0 -0.3 -0.3 0.1 2.5 Pass
4 23-May-22 10:20-10:22 0.0 -0.7 -0.7 0.1 2.5 Pass
5 24-May-22 09:49-09:52 0.0 0.3 0.3 0.1 2.5 Pass
6 25-May-22 10:09-11:12 0.0 0.5 0.5 0.1 2.5 Pass
7 26-May-22 10:43-10:45 0.0 -0.5 -0.5 0.1 2.5 Pass
High level
) Calibration result
Day Date Time Reference Reading ? Diff E %) Criteria(% Result
eading rror(%) eria(%) esu
1 20-May-22 10:33-10:37 308.4 307.2 -1.2 0.2 2.5 Pass
2 21-May-22 10:28-10:30 308.4 306.5 -1.9 0.3 2.5 Pass
3 22-May-22 09:57-10:11 308.4 307.2 -1.2 0.2 2.5 Pass
4 23-May-22 10:22-10:36 308.4 317.2 8.8 1.5 2.5 Pass
5 24-May-22 09:52-09:56 308.4 309.2 0.8 0.1 2.5 Pass
6 25-May-22 11:12-11:14 308.4 319.2 10.8 1.8 2.5 Pass
7 26-May-22 10:49-10:51 308.4 302.7 -5.7 0.9 2.5 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Equation 1 : reference concentration = — G Xlear Where : Coos = Gas cylinder concentration,
L path length L cell = Cell length/

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

Service technician Approved engineer

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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CEMS Analysis/Test Report
Issued date 08-06-22

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

CEMS technical data & Reference material

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

Service technician Approved engineer

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

Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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Environmental Laboratory
Industrial Service and Lab, SCI Eco Services Co.,Ltd

CEMS Analysis/Test Report
Issued date 08-06-22
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Calibration Drift Test Report
Customer The Siam Cement (Tha luang) Co.,Ltd (White Cement Plant) Location Stack Kiln 2
Address 28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120 Duration 19-26 May 2022
Report No. AA21/0582 Attn Pornsak P.

CEMS technical data & Reference material

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

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

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

X Reference comparision

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

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

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

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 2
Address 28 Moo 4, Khao Wong, Phra Phutthabat, Saraburi 18120 Duration 19-26 May 2022
Report No. AA21/0582 Attn Pornsak P.
CEMS technical data & Reference material
Measurement Opacity Analyzer brand/model DURAG D-ISC 100
Analyzer serial number 1296231 Certified reference number - 1304721
USEPA Filter due date 5 April 2023 Certified value 0.0 5.6
Sampling technique In-situ
v" Direct Measurement range 100.0 %
Calibration method % Dilution Reference value (%) 0.0 5.6
% Gas cell (In-Situ) ¥
X Reference comparision
Zero level
Calibration result
Day Date Time Reference Reading ? Diff Error(%))  Criteria(% Result
eading rror(%) (%)
1 20-May-22 09:39-09:41 0.0 0.0 0.0 0.0 3.0 Pass
2 21-May-22 09:29-09:31 0.0 0.0 0.0 0.0 3.0 Pass
3 22-May-22 09:12-09:14 0.0 -0.1 -0.1 0.1 3.0 Pass
4 23-May-22 09:30-09:32 0.0 0.0 0.0 0.0 3.0 Pass
5 24-May-22 09:00-09:02 0.0 -0.1 -0.1 0.1 3.0 Pass
6 25-May-22 10:38-10:40 0.0 0.0 0.0 0.0 3.0 Pass
7 26-May-22 10:22-10:24 0.0 0.0 0.0 0.0 3.0 Pass
Low level
Calibration result
Day Date Time Reference Reading ? Diff E %) Criteria(% Result
eading rror(%) eria(%) esu
1 20-May-22 09:41-09:43 5.6 5.5 -0.1 0.1 3.0 Pass
2 21-May-22 09:31-09:33 5.6 5.1 -0.5 0.5 3.0 Pass
3 22-May-22 09:14-09:16 5.6 53 -0.3 0.3 3.0 Pass
4 23-May-22 09:32-09:34 5.6 5.2 -0.4 0.4 3.0 Pass
5 24-May-22 09:02-09:04 5.6 53 -0.3 0.3 3.0 Pass
6 25-May-22 10:40-10:42 5.6 5.2 -0.4 0.4 3.0 Pass
7 26-May-22 10:24-10:26 5.6 5.2 -0.4 0.4 3.0 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Equation 1 : reference concentration = — G Xlear Where : Coos = Gas cylinder concentration,
L path length Ley = Celllength,

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

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 CEMS Analysis/Test Report

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

Calibration Drift Test Report

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

CEMS technical data & Reference material

Measurement Opacity Analyzer brand/model DURAG D-ISC 100
Analyzer serial number 1296231 Certified reference number 1304722 1304723
USEPA Filter due date 5 April 2023 Certified value 20.7 46.0
Sampling technique In-situ

v’ Direct Measurement range 100.0 %
Calibration method % Dilution Reference value (%) 20.7 46.0

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

Mid level
Calibration result
Day Date Time Reference Reading ? Diff E %) Criteria(% Result
eading rror(%) eria(%) esu
1 20-May-22 09:43-09:45 20.7 20.5 -0.2 0.2 3.0 Pass
2 21-May-22 09:33-09:35 20.7 204 -0.3 0.3 3.0 Pass
3 22-May-22 09:16-09:18 20.7 20.3 -0.4 0.4 3.0 Pass
4 23-May-22 09:34-09:36 20.7 20.5 -0.2 0.2 3.0 Pass
5 24-May-22 09:04-09:06 20.7 204 -0.3 0.3 3.0 Pass
6 25-May-22 10:42-10:44 20.7 204 -0.3 0.3 3.0 Pass
7 26-May-22 10:26-10:28 20.7 20.4 -0.3 0.3 3.0 Pass
High level
Calibration result
Day Date Time Reference Reading ? Diff Error(%))  Criteria(9
eading rror(%) riteria(%) Result
1 20-May-22 09:45-09:47 46.0 45.4 -0.6 0.6 3.0 Pass
2 21-May-22 09:35-09:37 46.0 45.3 -0.7 0.7 3.0 Pass
3 22-May-22 09:18-09:20 46.0 45.3 -0.7 0.7 3.0 Pass
4 23-May-22 09:36-09:38 46.0 45.3 -0.7 0.7 3.0 Pass
5 24-May-22 09:06-09:08 46.0 45.3 -0.7 0.7 3.0 Pass
6 25-May-22 10:44-10:46 46.0 45.2 -0.8 0.8 3.0 Pass
7 26-May-22 10:28-10:30 46.0 45.2 -0.8 0.8 3.0 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
Equation 1 : reference concentration = — ComXlear Where : Coes = Gas cylinder concentration,
L path length Loy = Cell length,

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

Service technician Approved engineer

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

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

33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110 Page 8 of 10
Calibration Drift Test Report

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

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

X Direct Measurement range 200.0 Celsius degree

Calibration method X Dilution

% Gas cell (In-Situ) 1

v" Reference comparision

In-Stack condition

Calibration result

Day Date Time 2 — - 3) —
eference Reading Diff Error(%) Criteria(%) Result
1 20-May-22 10:00-11:00 149.4 144.4 -5.0 2.5 3.0 Pass
2 21-May-22 09:00-10:00 137.9 137.1 -0.8 0.4 3.0 Pass
3 22-May-22 09:30-10:30 136.4 136.4 0.0 0.0 3.0 Pass
4 23-May-22 10:30-10:42 137.2 135.3 -1.9 1.0 3.0 Pass
5 24-May-22 09:30-10:00 148.1 146.2 -1.9 0.9 3.0 Pass
6 25-May-22 10:50-11:17 138.2 135.5 -2.7 1.4 3.0 Pass
7 26-May-22 10:00-10:52 139.4 137.9 -1.5 0.8 3.0 Pass

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

Equation 1 : reference concentration =

Cgas xL cell

path length

C
Where : g

= Gas cylinder concentration,

L.y =Celllength,

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

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

Service technician

Approved engineer

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

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

33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110 Page 9 of 10
Calibration Drift Test Report

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

CEMS technical data & Reference material
Measurement Pressure Analyzer brand/model OPSIS BM101
Analyzer serial number - Reference analyzer Testo 511
Ref analyzer serial no 39115924/806 Sampling technique In-situ

X Direct Measurement range 1,100.0 millibars

Calibration method X Dilution

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

In-Stack condition

Calibration result

Day Date Time 2 — - 3) —
eference Reading Diff Error(%) Criteria(%) Result
1 20-May-22 10:00-11:00 998.7 995.5 -3.2 0.3 3.0 Pass
2 21-May-22 09:00-10:00 996.1 992.0 -4.1 0.4 3.0 Pass
3 22-May-22 09:30-10:30 994.8 990.5 -4.3 0.4 3.0 Pass
4 23-May-22 10:30-10:42 995.3 990.5 -4.8 0.4 3.0 Pass
5 24-May-22 09:30-10:00 997.8 994.2 -3.6 0.3 3.0 Pass
6 25-May-22 10:50-11:17 998.4 995.3 -3.1 0.3 3.0 Pass
7 26-May-22 10:00-10:52 999.2 994.2 -5.0 0.5 3.0 Pass
Remark : 1) For in-situ, using the equation 1 to calculate the reference concentration.
. . Coas XL cep C,.s = Gas cylinder concentration,
Equation 1 : reference concentration = ——32=— Where : g
L path length L cell = Cell length/

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

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 CEMS Analysis/Test Report

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

Calibration Drift Test Report

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

CEMS technical data & Reference material

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

Internal calibration point 1

Calibration result

Day Date Time

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

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

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
}\ )‘ 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



s1an1sedaciiaildlunisifudlatvuarinsizi/ vasau

Verification Report No. AA 21/0582

Parameter

Equipment Name

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




Airgas Specialty Gases
Airgas USA, LLC

ﬂi rgasﬂ 12722 S. Wentworth Ave.
Chicago, [L 60628

an Air Liquide company Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E02NI99E15A0112 Reference Number: 54-402163059-1
Cylinder Number: EB0143176 Cylinder Volume: 144.0 CF
Laboratory: 124 - Chicago (SAP) - IL Cylinder Pressure: 2014 PSIG
PGVP Number: B12021 Valve Outlet: 660

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

Expiration Date: _Au 04, 2024

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

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

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

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

N
NITROGEN Balance

CALIBRATION STAN DARDS

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
GMIS 124617722102 CC510620 751 PPM NITROGEN DIOXIDE/AIR +/-0.8% Oct 24, 2022
PRM 12384 D685023 732 PPM NITROGEN DIOXIDE/AIR +/-0.7% Sep 14, 2020

e to the GMIS used in the assay and not part of the analysis.

ANALYTICAL EQUIPMENT

The SRM, PRM or RGM noted above is only in referenc

Last Multipoint Calibration

Instrument/Make/Model Analytical Principle
' MKS FTIR NO2 017707558 FTIR Jul .09, 2021

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

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

[ACCREDITED]

TESTING GERT 3082.08

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

written ap

Approved for Release Page 1 of 54-402163059-1
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Airgas Specialty Gases

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

an Air Liquide company Airgas.com

CERTIFICATE OF ANALYSIS
t Grade of Product: EPA Protocol

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

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

Expiration Date: Aug 24, 2029

Certification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA

B800/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical

uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
' mole/mole basis unless otherwise noted.

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

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

NITROGEN Balance

CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 9010115 KAL003043 2054 PPR NITRIC OXIDE/NITROGEN +/- 0.5% Oct 05, 2021
PRM 12383 D685034 491 PPM NITROGEN DIOXIDE/AIR +/-0.8% Sep 17,2020
GMIS 124617726101 CC500984 487.8 PPM NITROGEN DIOXIDE/NITROGEN +/- 0.9% Oct 23, 2022
PRM 12386 D685025 9.91 PPM NITROGEN DIOXIDE/AIR +/- 2.0% Feb 20, 2020
GMIS 401423838105 ccs506138 . 4.155 PPM NITROGEN DIOXIDE/AIR - +/- 2.0% Feb 18, 2023
The SRM, PRM or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis.

ANALYTICAL EQUIPMENT ; ‘
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
MKS FTIR 017707658 FTIR Aug 19, 2021
MKS FTIR 017707558 FTIR ‘ Aug 19, 2021

Triad Data Available Upon Request

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

TESTING CERT 3032.08

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

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

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

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

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

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

Expiration Date: May 10, 2029

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

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

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
SULFUR DIOXIDE 1623 PPM 1629 PPM G1 +/- 0.6% NIST Traceable 05/03/2021, 05/10/2021
CARBON MONOXIDE 1.020 % 1.018 % G1 +/- 0.9% NIST Traceable i 05/06/2021

NITROGEN Balance

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date

NTRM 06010803 KAL003426 2502 PPM SULFUR DIOXIDE/NITROGEN +-0.6% Jul 24, 2025
NTRM 080103 KAL004144 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

N,

)

(ACCREBITED)

CERT 3002.05

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

DURAG

pp_D-R290-85
Rev.12

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

4001928
1304721

Bezeichung / Description
Artikelnummer / Product number
Seriennummer / Serial number

2. Prufverfahren | Test procedure

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

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

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

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

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

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

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

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

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

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

3. Priifmittel / Measuring device

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

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

4, Priifergebnisse / Tesf results

Priifung / Test Datum / Date Ergebnis / Result

Vorpriifung / Pre test 05.04.2022 OK

Priifung optischer Filter / Optical filter test 05.04.2022 OK

5. Messwerte [ Measured values

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

6. Messunsicherheit | Measurement uncertainty

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

7. Gesamtergebnis | Overall result
Ergebnis / Result OK

8. Messbedingungen / Measurement paramelers

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

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

9. Umgebungsbedingungen / Ambient conditions

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

10. Priifinformationen / Test linformalion

Empfohlenes Rekalibrierdatum / Recommended next
calibration

Prifer / Tester

Prifdatum / Date of Inspection

05.10.2022

Thomas Schldsser
05.04.2022

Hergestellt unter Einhaltung der
Vorgaben fiir Qualitétssicherung
nach

Manufactured in accordance
with the quality standard

DIN EN I1SO 9001

Dieses Dokument wurde digital erstellt und ist ohne Unterschrift giltig.

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

DURAG GmbH

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

Bankverbindungen:

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

Commerzbank AG

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

Geschiaftsfuhrung:
Fabien Burato, Max Dreckmann




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

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

Transmission (Wavelength) [% (nm)]:
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info@durag.com - www.durag.com SWIFT/BIC: HSHNDEHHXXX Amtsgencht Hamburg HRB 39787
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Werkspriifzertifikat / centificate of compliance
EN 10204-2.2

DURAG

pp_D-R200-85
Rev.12

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

4001941
1304722

Bezeichung / Description
Artikelnummer / Product number
Seriennummer / Serial number

2. Priifverfahren | Test procedure

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

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

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

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

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

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

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

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

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

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

3. Priifmittel / Measuring device

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

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

4. Prifergebnisse / Test results

Priifung / Test Datum / Date Ergebnis / Result

Vorprifung / Pre test 05.04.2022 ‘ OK

Priifung optischer Filter / Optical filter test 05.04.2022 0K

5. Messwerte | Measured values

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

6. Messunsicherheit / Measurement uncertainty

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

7. Gesamtergebnis | Overall result
Ergebnis / Result OK

8. Messbedingungen | Measurement parameters

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

Anzahl der Messungen / No of measurements 6

Verwendetes Licht / Light source Depolarized light

9. Umgebungsbedingungen / Ambient conditions

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

10. Priifinformationen / Test linformation

Empfohlenes Rekalibrierdatum / Recommended next
calibration

Priifer / Tester

Prifdatum / Date of Inspection

05.10.2022

Thomas Schldsser
05.04.2022

Hergestellt unter Einhaltung der
Vorgaben fiir Qualitatssicherung
nach

Manufactured in accordance
with the quality standard

DIN EN ISO 9001

Dieses Dokument wurde digital erstellt und ist ohne Unterschrift gilltig.

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

DURAG GmbH Bankverbindungen: Commerzbank AG Geschaftsfuhrung:

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

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

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

Transmission (Wavelength) (% (nm)]:
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Werksprﬁfzertifikat / Certificate of Compliance
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DURAG
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1. Prifgegenstand / Device under test
D-R 290-85 / 45-OP1 EPA

4001943
1304723

Bezeichung / Description
Artikelnummer / Product number
Seriennummer / Serial number

2. Priifverfahren | Test procedure

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

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

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

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

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

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

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

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

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

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

3. Priifmittel / Measuring device

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

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

4. Priifergebnisse | Test resulls

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

5. Messwerte | Measured values

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

6. Messunsicherheit | Measurement uncertainty

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

7. Gesamtergebnis | Overall result
Ergebnis / Result OK

8. Messbedingungen /| Measurement parameters

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

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

9. Umgebungsbedingungen / Ambient conditions

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

10. Priifinformationen / Test linformation

Empfohlenes Rekalibrierdatum / Recommended next
calibration

Prifer / Tester

Priifdatum / Date of Inspection

05.10.2022

Thomas Schiésser
05.04.2022

Hergestellt unter Einhaltung der
Vorgaben fir Qualitatssicherung
nach

Manufactured in accordance
with the quality standard

DIN EN ISO 9001

Dieses Dokument wurde digital erstellt und ist ohne Unterschrift giiltig.

This document has been crealed digitally and is valid withoul a signature.
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Messergebnisse(grafisch) | Measurement values (graphical) Page 3/3
Transmission (Wavelength) [% (nm)):
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Certificate No, T200931101 " Substitute for Calibration Certificate Number T200931 " Page 1 of 3

Certificate of Calibration

Equipment :  Digital Thermometer With Sensor / TC

Manufacturer Fluke

Model y 510 (NS

Serial No. : 10860206 -
Customer Code :  SP-648 79 APR 2020

ID No. :  T5860A3

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

33/2 Moo 3, Tambol Banpa,
Amphor Kaeng khoi, Saraburi 18110
Date of Receipt : 16 April 2020

Calibrated By :  Saikhuan Thana ( Technician )

Approved By . -/ Preecha Phisassutthikul (Temperature Calibration Manager)

Date of Issue 010CT 2020

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

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

EM-L14 116/01-04-58

23 APR 2020
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33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Metrological Center
SCI ECO Services Company Limited

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T200931101

A s e ez

~ Page 2 of 3

Calibration Report

Equipment
Date of Calibration 21-22 April 2020
Environment Temperature

Digital Thermometer With Sensor / TC

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
1 Precision Thermometer Bridge Micro K
2 PRT ' 100 OHM
3 PRT 100 OHM
4 PRT 20 OHM

3.This certificate is traceable to :

Serial No  Certificate No. Due Date
T175 E190001 14 May 2020
T124 T191915 18 June 2020
T126 T192045 2 September 2020
T140 T200842 02 April 2021

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.
Diameter : 5 mm.

5. Result of test :
( X ) without adjustment

Ref. Temperature : - ° &

() with ( X ) without cold junction

() after adjustment

Approved By

FM-L15 117/15-05-63 -

26 APR2:2
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7Ay Metrological Center
k@){ ‘ SCG SCI ECO Services Company Limited

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

Certificate No. T200931101 Page 3 of 3

Calibration Report

Measurement Results :

IMMERSION DEPTH ~ STANDARD TEMPERATURE THERMOMETER READING ERROR EXPANDED
(mm) (°c) o) ('C)  UNCERTAINTY (+°C)
100 0.00 0.0 0.0 0.30
100 50.00 49.6 -0.4 0.33
100 100.02 99.3 -0.7 0.45
100 150.00 - 148.8 -1.2 0.59
100 200.02 198.6 14 0.75

The calibration result apply only the above calibrated item.
The result of test was found accurate as shown on date and place of test only.
The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor /=2 , providing

a level of confidence of approximately 95 % .

Approved By.

FM-L15 117/15-05-63 -

23 APR 2020
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Metrological Center

%

( \, SCI ECO Services Company Limited
)\)‘ SCG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.
Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 NSC-TISI-TIS 17025

Bangkok Tel : +668 9205 6851 , +669 8247 2360 GARRIATION R

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

Certificate No.  P210356 Page 1 of 2
Certificate of Calibration
Equipment : Digital Barometer

Manufacturer g Testo

Model - Testo 511

9
Serial No. : 39115924/806 ﬁﬁqfﬂi ﬁ;a d
Customer Code : SP-694 -

ID No. s P0997A5

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

33/2 Moo 3, Tambol Banpa,

Amphor Kaeng khoi, Saraburi 18110

Date of Receipt  : 19 August 2021

Calibrated By Winit Chittabute ( Technician )

Approved By : -/ Yanisa Kaewmanee (Calibration Manager)

Date of Issue 29 SEP 2071

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

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

FM-L14 117/01-02-64
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33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Metrological Center

SCI ECO Services Company Limited

SP-¢ad

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. P210356 Page 2 of 2
=P L ]
Calibration Report
Equipment Digital Barometer
Date of Calibration 27 September 2021
Environment Temperature Q3+2) ¢
Relative Humidity (55 +15) %
Condition of this results of test. :
1. This barometer was calibrated in vertical position , by direct comparison with the Resonant Sensor Barometer
according to inhouse method WI-P15 base on DKD R 6-1, edition 01/2003 Calibration Procedure C. Method .
2. Reference Standard Instrument :
Instrument Model Serial No. Certificate No Due Date
1) Resonant Sensor Barometer DPI 141 14100960 P210329 08 June 2022

3. This certification is traceable to :

-National Institute of Metrology Thailand (NIMT), through Metrological Center, SCI Eco Services Company Limited
(NSC-TISI-TIS 17025 CALIBRATION 0244) .

4. Description of Calibration Item

. Digital Barometer

_ Range 800 to 1100 mmHg  Resolution 0.1 ~mmHg
Condition of Calibration Item . Good :
Pressure Medium : Air
Reference level of calibration Item : At Center of Scale
5. Resultoftest: At Ambient Condition . UuC = 7533 mmHg , STD = 75214 mmHg
Set Calibration Point UUC. Reading Average Standard Reading Uncertainty
mmHg mmHg Increase Decrease + mmkHg
740 741.1 739.95 739.93 0.30
750 751.0 749.88 749.87 0.30
760 761.1 759.91 759.90 0.30
770 771.1 769.88 769.88 030
780 781.1 779.90 779.88 03
Conversion Factor 1 mmHg = 133.322 Pa ,UUC = Unit Under Calibration

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

and place of test only. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage

factor k = 2, providing a level of confidence of approximately 95 % .

Approved By -

FM-L15 117/15-05-63

10 NOV 2021
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Relative Accuracy Test Audit & Dust Correlation Report

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

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

Location: Kiln 1

EipViiienimental
Monitoring Report

by SCleco




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

asutuISov

1. unin

2. Sanus:=avA

3. ydulANISNa&ou

4. U9

5. JonHKualunisasdodaunIsHIvIU

6. WASTUAIREITOL

7. gunsiliain3ovioRi3TunisasivaouAUQNdoY

8. WANISASIVEDU

9. asUwanisasdvoanundIugndov
NMARUDN N WaAUDCUIIA=DIASI:H Dust correlation
MANUDN Y WaASIDIANIAs3IAS1KAIUITUTUYDYWUADDV
mARUdN A JoaduoIn CEMS yovisvoiu
MAWUDN Y sUlidavycuzriinisnagaou
MARUDN ®  Jolyanns Calibration/ Certificate llazloNaNSAIRETOV

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

Leader in waste management and environmental laboratory
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aasutuansv

aNSOA 1 YDUIIANNSNAEDUSEUU CEMS

a1s1OA 2 WiNYUARNISNaEDU 31IASTH lazasIoapuUAtUNW

aNsOA 3 RM Aldlas Relative Accuracy Criteria

@NSVA 4 INCUANISNA@DUNMVYANGUDY Dust correlation

MSIVA 5 ANASTURIRETDY

a1s1oA 6 gUNSIATETUNISASIPEEUAIIUNNADVYDVSIUU CEMS

asA 7 JorkuanisnaaauANUIUENTUWNS

asA 8 asUwanisFudtuIU3sUIRgUAINMYanGuoLUEDvHITDINT 1

@SR 9 JoriKUANISNAFDUAIWAUWUS Dust correlation

a1SVA 10 WaNISASIO3AUSUIURUADDVEIE3E3 105D
ISEVAAUUANADIUITNTUYDVHUAZDDV

a1SOA 11 1I@3avNISIVSBUIRBUANAIURUIEVAUUS LUK UAzDDVPINGES0EY

a1STOA 12 WansANUDTU Dust correlation 1IUS8UIRBUAIUEUWUSSUIUUCIVY

as Jnw

Cr
(=
P}

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

=
Ce
-

N N oo o0 1 il wNn =

o4}
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Leader in waste management and environmental laboratory
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SIYVIWNANISCSIDADUNISITIVIUYDVSUUAACIINCASIDIA
AunwaINIAdgwdaIbdavIvUdaluua

1. unun

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

2. 3aqUs:zavaA

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

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

- Performance Specification 4 for CO

- Performance Specification 6 for Flow rate

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

Particulate Matter Continuous Emission Monitoring System at Stationary Sources

3. youlwanisnacdou

asIvVA 1: YDUIANISNAdDUSEUU CEMS

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

Leader in waste management and environmental laboratory
Telephone: +66(0)3627 3099, +66(0) 82127 7306, E-mail: anuwatkr@scg.com, Website: www.scieco.co.th
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RATA Report & Conclusion
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ans1vA 2: WINVIWARINISNAdDU 3IASIEH 1a:ASIDADUATUNW

winvIuNaaou/INUDEY

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

4 ungAPSUUNNLU IA0UQAS chiiKuY IFNKNAIRUIDEND

5 unguoa Indasnyg chiiKuY RNHNAIRUDENY

6 unglwa 1giAn chiiKuY RNHNAIRUDENY

7 UNgdUBY IKNNGU chiiKuY IFNKNAIRUIDEND

8 UNENAISSU Junov chikuv RNHNAIRUDENY
dansigviuNanIsnaaau

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

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

4. Usny

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

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

4.3 Paired Sample FoN1SINUADDEVYNUADDVAI8355108VIVUITUAKSDNISINUEDYLADEVUBIVIDAN
IGeonu

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

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

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

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

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

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

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

4) RM: ATSI1asINCUNNISNAd@oUNIVERa: 5195VANUAISIVA 3

a1s1vi 3: RM Afdnas Relative Accuracy Criteria

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

HUNEIKQ : RM T3IUSsUIRsUTUNStARIDAgansuaWLuU=riNSNaaoUTAIINNGT 50% YOVAINASEIU
A

std T81USsuIRsuiuns

ay]
URANRAgENSUaWUBY U NISNadoulAItoeN31 50% YoVAIUIASIIU

5) n1sAdu;

- UsUTKIOuRnsRan1ikY (Moisture correction)

Concentrationyet

aunmish 1

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

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

SD == n aunish 4

- MdUUs:zEnSA>WIBoliu (CO)
SD

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

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

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

3) DWDUCIDEIV: INUCTIDENVIUU Single sample AVHLA 15 (D8N

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

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

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

Specification and Test Procedure for Particulate Matter Continuous Emission Monitoring

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

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

6.1ASFUNINYITOV

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

a1sIvA 5: ANASTURINGDTDL

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

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

as1vi 6: gUnsainfslunisasdoaaundgndovYavSUU CEMS

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

qFSepble/AJEELLIV
Stack sampler APEX Instruments
las Flow rate

P
c

8. HANNSASDVYddU

8.1 NaN1SASIVADUANNILNUENIUWNSYDY CEMS

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

osvn 7

Msvn 7: JonHuanIsnaddUAUILUETUWNS

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

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

AuoculRsuiRsuRuINcUANYaRATLIFALTUANSIVA 8
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asvi 8: asywanisAudulSguiiguANvandvavUaovHiain 1

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

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

HUTBIHQ: 1/ IUS8UIRBUNUAT RM
2/ IJSguIReunuA Standard

8.2 Wan1snad@oUADUAUWUS Dust correlation

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

MsSVA 9: JoNHUANISNAADUADNEUWUS Dust correlation

JdonKua Incun Wanisnaaou wa

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

HUNBIHQ : stuunuauyovUadoviduliuu Bag filter mikluauisnusuaads:ansmwiwoasvaouianchnvuovdsuicunuld

9INN1sasav3alas3IASKAUITUSUYYHUADoVTaTE RM SzH3W3URA 28 DOuNeu Nlas 1- 2
NSNNIAU 2566 @UISIFAYWNATVAISIVA 10 IAZNNAKWUDN A
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151 10: NaN1SASI3aUSUIUAUATDDVAI83EIVSY ISEVAIAUMLAIAUITUTUYDVYHUAtDDV

I r AWIGUGURU %IRgU

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

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

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

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

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

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

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

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

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

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

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

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

*ANADWITUTUNUADDYOINNSASIDIARENIDE 7% O, dry basis

iouhAIAWIIUTUNUaDDYAASIVSATATUIUSEUIREUNUATNISODUEUDVYDVS:UU CEMS H3D

AR WA UNEYfuBdVIDaNdgdnuR:IddoyadvIaaviuaisIvn 11 Joygadvnandv:gnunluidunisAiuocu

Dust Correlation IWOHYANIVaTGIAasIAonauNiIsAIKUIzay

12 Ia=NIARUDN O

WaNISAIUDUIUSYUIR—IUADIUFUWUSIUUCIIVESIURVINUARRTIHUAQTU PSTT doiaav iuansivi
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as1vi 11: naavnisidssuiisuAAAUNaYAVUSUIUAUatDOVOIN3E5IVEV

AN WAUNEYD

AWIGUGURU

$1du Sui pa1 . A
1 28 Jun 2023 11:00-11:42 0.72 24.02
2 28 Jun 2023 11:50-12:32 0.56 18.33
3 28 Jun 2023 12:45-13:27 0.40 11.88
a 28 Jun 2023 13:40-14:22 0.32 12,11
5 1Jul 2023 10:40-11:28 114 12.38
6 1Jul 2023 11:35-12:23 1.07 8.99
7 1Jul 2023 12:30-13:18 1.00 9.01
8 1Jul 2023 13:25-14:13 0.93 12.38
9 1Jul 2023 14:20-15:08 0.92 12.11
10 1Jul 2023 15:20-16:08 0.89 9.12
v 2 Jul 2023 11:15-12:03 1.89 27.06
12 2 Jul 2023 12:10-12:58 143 14.71
13 2 Jul 2023 13:10-13:58 1.03 16.81
14 2 Jul 2023 14:05-14:53 0.87 1.23
15 2 Jul 2023 15:00-15:48 0.97 14.15

*ANADWITUTUNUADDYOINNISASIDIANRENDE 7% O2, dry basis
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sV 12: NaNSAUDW Dust correlation IUSsUIiguAILAUWUSSUNIVUCDE)

Confidence Tolerance

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

percentage percentage

(%Cl) (%TI)

Linear Y =5.2138x + 9.3796 0.330 1.71 6.85
Polynomial Y = 11.619x% - 19.571x + 20.811 0.582 1.69 6.00
Logarithmic Y =2.9256In(x) + 14.715 0.164 178 7.16
Exponential Y =10.467e%%% 0.257 1.48 6.14
Power Y = 13.81x°%134 0.055 1.53 6.36

Criteria 20.75 <10% <25%

9INANSIVA 12 1ITDWIISTUINISWIUINCUAYDYAN 1, Cl, TI WuaIsUIIUUADIUAUWUSAIKUIzauRgalunis
U f3vIuAD Linear correlation IUDVOINAT r goda nazgAn Cl, TI AWUINTUNISgoNSU IDIRgUNUaANNIS
suUnuudu TagnstwAouduwusanuisanaavidaiusun 1

40.00
o
8 y =5.1297x + 9.4472
w3000 R2=0.1396
& [}
£ °
£ 20.00
s ° JERTIRIRTETE
o~ o ._,....n"
%) PRI
E ° .....~-~-'.'."' ° °
2 ) @t
= 10.00 L4
> ® o0
a

0.00

0.00 0.50 1.00 1.50 2.00
CEMS value (% Opacity))

nMw 1: nsaWnaavAdIUEUWUSIIUU Linear correlation SEtH31VAINNISADUAUDVYDIN CEMS NUADY
15uduRuazoavYOINNISAsID3add8 RM RaN: 7% O, YoVUADVHIDINN 1
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9. asUNan1sasJ9aouAdIugNcav

wanisnaaoudivduaiuisnasulasn CEMS vovUaovridoina 1 usdnyudivuding (niKasw) Sina
(svVuJuBILUAYID 1I1DV) SUNDWSEWNSUIN SVKIAASIUS WIUNISNA@DUNISAIVIU (RATA) QUINTUTA
Relative Accuracy 1I0UlUcmMudornKuquow 40 CFR 60 Appendix B

FHSuAAUWUSS:HIWANADWARUIIEYAUADIWITUTUNUADDY (Dust correlation) SUIUUADIWEUWUS
AikuzauduAIUEUWUSIUU Linear correlation IG2VOINWINSTUNAN r AgvAdQ 1azAT Cl, TI AWUINCUAATY
donlkuanisidon sdnuuaunn sTulonans 40 CFR Part 60 Appendix B : Performance Specification 11 :
Specification and Test Procedure for Particulate Matter Continuous Emission Monitoring System at Stationary

Sources
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MAWNUDN N

WAAUDIUIIA=DIASI:KAN Relative Accuracy
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NO  Relative Accuracy Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 1
Address 28 M. 4, Khao Wong, Phra Putthabath, Saraburi 18120 Date 10-Jul-23
Report No. TREL 22/00048 Parameter NOy
Reference US EPA Method 7E Tester Tawatchai T.
Attn Warunya P. Nz iauaul 1-evw-3-ooma
RUN Date Time Concentration (ppm)l) di (ppm) 4in2 Sample
Start Stop CEMS RM status
1 10-Jul-23 14:35 14:55 451.18 419.81 -31.37 983.95 Used
2 10-Jul-23 14:56 15:16 424.23 403.14 -21.10 445.05 Used
3 10-Jul-23 15:17 15:37 407.40 385.61 -21.79 474.78 Used
4 10-Jul-23 15:38 15:58 423.21 396.08 -27.13 735.87 Used
5 10-Jul-23 15:59 16:19 382.90 373.65 -9.25 85.54 Used
6 10-Jul-23 16:20 16:40 430.43 367.43 -63.00 3969.28 Rejected
7 10-Jul-23 16:41 17:01 385.81 361.25 -24.56 602.99 Used
8 10-Jul-23 17:02 17:22 379.23 349.88 -29.34 861.11 Used
9 10-Jul-23 17:23 17:43 385.80 355.30 -30.51 930.65 Used
10 10-Jul-23 17:44 18:04 381.76 343.03 -38.73 1499.86 Used
11 10-Jul-23 18:05 18:25 422.08 367.51 -54.58 2978.61 Rejected
12 10-Jul-23 18:26 18:46 455.78 408.40 -47.38 224493 Rejected
Average 402.39 376.42 -25.97 735.53 -
Sum 3621.51 3387.74 -233.76 6619.81 -
t0.975,n=9 2.306
N 9
SD 8.28
NO, Emission standard value 450 ppm
Compared with RM or Standard 2 371
cC 6.36
RA Criteria (%) 20
RA Value (%) 8.73
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,yerge) + (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

sifiauLaui 1-eow-A-ooo&
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SO, Relative Accuracy Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 1
Address 28 M. 4, Khao Wong, Phra Putthabath, Saraburi 18120 Date 10-Jul-23
Report No. TREL 22/00048 Parameter SO,
Reference US EPA Method 6C Tester Tawatchai T.
Attn Warunya P. Nz iauaul 1-evw-3-ooma
RUN Date Time Concentration (ppm)l) di (ppm) dir2 Sample
Start Stop CEMS RM status
1 10-Jul-23 14:35 14:55 -1.49 9.43 10.93 119.37 Rejected
2 10-Jul-23 14:56 15:16 -1.51 7.92 9.42 88.82 Rejected
3 10-Jul-23 15:17 15:37 -1.52 7.12 8.64 74.65 Rejected
4 10-Jul-23 15:38 15:58 -1.53 6.65 8.18 66.96 Used
5 10-Jul-23 15:59 16:19 -1.63 6.59 8.21 67.47 Used
6 10-Jul-23 16:20 16:40 -1.66 6.36 8.02 64.30 Used
7 10-Jul-23 16:41 17:01 -1.57 6.09 7.66 58.66 Used
8 10-Jul-23 17:02 17:22 -1.58 6.06 7.64 58.33 Used
9 10-Jul-23 17:23 17:43 -1.56 5.70 7.26 52.68 Used
10 10-Jul-23 17:44 18:04 -1.46 5.34 6.80 46.19 Used
11 10-Jul-23 18:05 18:25 -1.38 5.44 6.83 46.61 Used
12 10-Jul-23 18:26 18:46 -1.50 5.60 7.10 50.38 Used
Average -1.54 5.98 7.52 56.84 -
Sum -13.87 53.82 67.69 511.58 -
t0.975,n=9 2.306
N 9
SD 0.55
SO, Emission standard value 450 ppm
Compared with RM or Standard 2 450
cC 0.43
RA Criteria (%) 10.00
RA Value (%) 1.77
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

NyLOEULRAN I-@D-7-000D nedaulaul 1-eow-A-00o&
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CO Relative Accuracy Test Report

Customer  The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant)  Location Stack Kiln 1
Address 28 M. 4, Khao Wong, Phra Putthabath, Saraburi 18120 Date 10-Jul-23
Report No. TREL 22/00048 Parameter co
Reference US EPA Method 10 Tester Tawatchai T.
Attn Warunya P. N daULRUN Y-aow-3-0omn
Run Date Time Concentration (ppm) Y di (ppm) din2 Sample
Start Stop CEMS RM status
1 10-Jul-23 14:35 14:55 40.81 58.78 17.97 322.81 Used
2 10-Jul-23 14:56 15:16 22.67 55.67 33.00 1089.03 Rejected
3 10-Jul-23 15:17 15:37 40.74 57.41 16.67 277.73 Used
4 10-Jul-23 15:38 15:58 33.03 58.11 25.08 629.04 Used
5 10-Jul-23 15:59 16:19 28.86 60.76 31.90 1017.53 Rejected
6 10-Jul-23 16:20 16:40 41.97 64.55 22.59 510.12 Used
7 10-Jul-23 16:41 17:01 31.40 58.19 26.79 717.78 Used
8 10-Jul-23 17:02 17:22 23.21 56.96 33.75 1139.38 Rejected
9 10-Jul-23 17:23 17:43 35.23 56.49 21.26 451.89 Used
10 10-Jul-23 17:44 18:04 56.25 58.45 2.20 4.84 Used
11 10-Jul-23 18:05 18:25 59.14 67.07 7.93 62.89 Used
12 10-Jul-23 18:26 18:46 35.11 60.96 25.86 668.55 Used
Average 41.52 60.00 18.48 405.07 -
Sum 373.67 540.00 166.33 3645.66 -
t0.975,n=9 2.306
N 9
SD 8.45
CO Emission standard value 690 ppm
Compared with RM or Standard 2 690
cC 6.50
RA Criteria (%) 5
RA Value (%) 3.62
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

L dBULRUN Y-eDw-3-000MD vifieulau 1-eow-A-ooo&

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/Test Report

( ‘{ S ‘ G SCI ECO Services Company Limited Page 4 of 5
\ ) 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110

O, Relative Accuracy Test Report

Customer  The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant)  Location Stack Kiln 1
Address 28 M. 4, Khao Wong, Phra Putthabath, Saraburi 18120 Date 10-Jul-23
Report No. TREL 22/00048 Parameter 0,
Reference US EPA Method 3A Tester Tawatchai T.
Attn Warunya P.
RUN Date Time Concentration (%) = di (%) 4in2 Sample
Start Stop CEMS RM status
1 10-Jul-23 14:35 14:55 15.59 15.54 -0.05 0.00 Used
2 10-Jul-23 14:56 15:16 15.43 15.39 -0.03 0.00 Used
3 10-Jul-23 15:17 15:37 15.34 15.30 -0.04 0.00 Used
4 10-Jul-23 15:38 15:58 15.16 15.17 0.01 0.00 Used
5 10-Jul-23 15:59 16:19 15.26 15.24 -0.02 0.00 Used
6 10-Jul-23 16:20 16:40 15.31 15.29 -0.02 0.00 Used
7 10-Jul-23 16:41 17:01 15.35 15.38 0.03 0.00 Used
8 10-Jul-23 17:02 17:22 15.50 15.53 0.03 0.00 Used
9 10-Jul-23 17:23 17:43 15.30 15.43 0.13 0.02 Rejected
10 10-Jul-23 17:44 18:04 15.00 15.20 0.20 0.04 Used
11 10-Jul-23 18:05 18:25 15.22 15.30 0.08 0.01 Rejected
12 10-Jul-23 18:26 18:46 15.18 15.28 0.10 0.01 Rejected
Average 15.35 15.35 0.00 0.00 -
Sum - - - - -
t0.975,n=9 -
N -
SD -
Compared with RM or Standard Direct RM comparing
cC -
RA Criteria 1
RA Value (%) 0.00
Result Pass
Remark : 1) Concentration at Dry, 7% Oxygen

2) Calculate the RA of a set of data as follows.Eq1. RA = (average RM) - (average CEMS)
4) All performance specifications and criterion as required by USEPA 40 CFR Part 60 Appendix B.
Performance Specification 3

Environmentalist Approval

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

CEMS Analysis/Test Report

}( ‘{ S ' G Metrological Center, SCI Eco Services Co.,Ltd Page 5 of 5
\ ) 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110
Flow rate Relative Accuracy Test Report
Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant)  Location Stack Kiln 1
Location Address 28 M. 4, Khao Wong, Phra Putthabath, Saraburi 18120 Date 10-Jul-23
Report No. TREL 22/00048 Parameter Flow rate
Reference US EPA Method 2 Tester Kritakorn P.
Attn Warunya P.
" 30 1) S |
Run Date Time Flow rate (m’/h) di (ppm) din2 ampre
Start Stop CEMS RM status
1 1-Jul-23 10:40 11:28 396,092.16 352,684.80 3,712.13 380,879,492.02 Used
2 1-Jul-23 11:35 12:23 400,161.60 358,110.72 31,490.77 991,668,641.28 Used
3 1-Jjul-23  12:30 13:18 401,065.92 353,136.96 33,939.61 1,151,897,110.40 Used
4 1-Jjul-23  13:25 14:13 402,422.40 358,562.88 26,164.00 684,555,023.63 Used
5 1-Jul-23 14:20 15:08 401,970.24 369,414.72 31,831.82 1,013,265,044.01 Used
6 1-Jjul-23  15:20 16:08 408,752.64 359,919.36 38,419.08 1,476,025,745.53  Used
7 2-Jul-23  10:20 11:08 322,842.24 259,539.84 44,615.34 1,990,528,911.53 Rejected
8 2-Jul-23  11:15 12:03 322,390.08 253,661.76 45,168.05 2,040,152,410.30 Rejected
9 2-Jul-23  12:10 12:58 353,589.12 251,400.96 40,646.88 1,652,169,091.67 Used
10 2-Jul-23  13:10 13:58 397,900.80 252,305.28 44,072.57 1,942,391,060.93 Rejected
11 2-Jul-23  14:05 14:53 383,883.84 254,566.08 3,084.81 9,516,051.23  Used
12 2-Jul-23  15:00 15:48 385,240.32 255,018.24 34,787.80 1,210,190,859.14 Used
Average 392,575.36 323,646.08 27,119.66 952,240,784.32 -
Sum 3,533,178.24 2,912,814.72 244,076.91 8,570,167,058.90 -
t0.975,n=9 2.31
N 9
SD 15616.04
Flow rate Emission standard value -
Compared with RM or Standard 2 323646.08
CcC 12003.53
RA Criteria (%) 20.00
RA Value (%) 12.09
Result Pass

Remark : 1) Flow rate at actual.

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

3) Calculate the RA of a set of data as follows.Eql. RA = [(absolute di,yersge) + (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

Approval

Leader in waste management and environmental laboratory

Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)

Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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( “ Industrial Service and Lab, SCI Eco Services Co.,Ltd
\ ) 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110

NMANUON YU

WaAUDLUIIAsJIASI=h Dust correlation

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

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

CEMS Analysis/Correlation results

Page 1 of 14

Correlation data

CEMS value PM form
Run (%O0pacity) SRM (mg/m*)"
X y
1A 0.72 24.02
1B 0.72 24.02
2A 0.56 18.33
2B 0.56 18.33
3A 0.40 11.88
3B 0.40 11.88
4A 0.32 12.11
4B 0.32 12.11
5A 1.14 12.38
5B 1.14 12.38
6A 1.07 8.99
6B 1.07 8.99
7A 1.00 9.01
7B 1.00 9.01
8A 0.93 12.38
8B 0.93 12.38
9A 0.92 12.11
9B 0.92 12.11
10A 0.89 9.12
10B 0.89 9.12
11A 1.89 27.06
11B 1.89 27.06
12A 1.43 14.71
12B 1.43 14.71
13A 1.03 16.81
13B 1.03 16.81
14A 0.87 11.23
14B 0.87 11.23
15A 0.97 14.15
15B 0.97 14.15
Remark : Number of Run 30

Site Information

Plant 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
Date : 28 June, 1- 2 July 2023
Attn : Warunya P.
Emission Limit : 108 mg/m’
40.00
&
,D\\D
& 3000
E
£ °
s
Z 2000
5 e °
s ° .
10.00 Y )
0.00
0.00 0.50 1.00 1.50

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

CEMS value (% Opacity)

2.00

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)



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

CEMS Analysis/Correlation results

@ ‘ S CG 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110 Page 2 of 14
Sample train first evaluate
Plant Name  The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant, Location Stack Kiln 1
Sample Statistic Parameter
Run Train A Train B
X y (XX")° oy X yiy) oy (yAeyi)?
1 24.02 24.02 94.68 94.68 94.68 24.02 0.00
2 18.33 18.33 16.34 16.34 16.34 18.33 0.00
3 11.88 11.88 5.79 5.79 5.79 11.88 0.00
4 12.11 12.11 4.72 4.72 4.72 12.11 0.00
5 12.38 12.38 3.62 3.62 3.62 12.38 0.00
6 8.99 8.99 28.09 28.09 28.09 8.99 0.00
7 9.01 9.01 27.88 27.88 27.88 9.01 0.00
8 12.38 12.38 3.62 3.62 3.62 12.38 0.00
9 12.11 12.11 4.72 4.72 4.72 12.11 0.00
10 9.12 9.12 26.65 26.65 26.65 9.12 0.00
11 27.06 27.06 163.05 163.05 163.05 27.06 0.00
12 14.71 14.71 0.18 0.18 0.18 14.71 0.00
13 16.81 16.81 6.39 6.39 6.39 16.81 0.00
14 11.23 11.23 9.33 9.33 9.33 11.23 0.00
15 14.15 14.15 0.02 0.02 0.02 14.15 0.00
Average 14.29 14.29 26.34 26.34 26.34 14.29 0.00
Sum 214.30 214.30 395.10 395.10 395.10 214.30 0.00
Variable Equation Value Correlation Equation
Sxx S = Sum((xi-x~)"2) 395.10 y= 0.0000 + 1.0000 x
Sxy Syy= Sum((x;-x")(yi-y™)) 395.10 Linear Regression Line
bl I:)1= Sxy/sxx 1
b0 b=y -byx™ 0 30.00
SL S,= sqrt(1/(n-2)(Sum(yi*-yi)A2)) 0 25.00 y=X ...--'.
Sy Sy=sart(S,,/(n-1)) 5.31236403 20,00 R=1 o .
Syy S,,=Sum(yi-y”)"2) 395.10 15.00 Pad
r2 r2=1-(S,22/Sy"2) 1 10.00 .--‘
r r=sqrt((1-S,"2/5,"2)) 1 5.00
0.00
0.00 10.00 20.00 30.00
Precision Criteria
Isr>0.75 Yes
No. of Meet Criteria 12
Percent of Meet Criteria 80.00

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, SCI Eco Services Co.,Ltd CEMS Analysis/Correlation results
’\ ){ S ‘ G 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110 Page 3 of 14

Calculations for Linear Correlation

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

CEMS value PM form e
Statistical parameter

Run (%Opacity)  SRM (mg/m?)
X y (X-X")? (yry")? (xi-x")(yi-y") yA (y~ryi)?
1A 0.72 24.02 0.05 94.68 -2.14 13.159 117.913
1B 0.72 24.02 0.05 94.68 -2.14 13.159 117.913
2A 0.56 18.33 0.15 16.34 -1.56 12.302 36.333
2B 0.56 18.33 0.15 16.34 -1.56 12.302 36.333
3A 0.40 11.88 0.29 5.79 1.30 11.519 0.130
3B 0.40 11.88 0.29 5.79 1.30 11.519 0.130
4A 0.32 12.11 0.39 4.72 1.36 11.089 1.050
4B 0.32 12.11 0.39 4.72 1.36 11.089 1.050
5A 1.14 12.38 0.04 3.62 -0.37 15.272 8.346
5B 1.14 12.38 0.04 3.62 -0.37 15.272 8.346
6A 1.07 8.99 0.02 28.09 -0.67 14.933 35.353
6B 1.07 8.99 0.02 28.09 -0.67 14.933 35.353
7A 1.00 9.01 0.00 27.88 -0.29 14.565 30.902
7B 1.00 9.01 0.00 27.88 -0.29 14.565 30.902
8A 0.93 12.38 0.00 3.62 0.02 14.233 3.420
8B 0.93 12.38 0.00 3.62 0.02 14.233 3.420
9A 0.92 12.11 0.00 4.72 0.04 14.184 4.289
9B 0.92 12.11 0.00 4.72 0.04 14.184 4.289
10A 0.89 9.12 0.00 26.65 0.29 14.002 23.790
10B 0.89 9.12 0.00 26.65 0.29 14.002 23.790
11A 1.89 27.06 0.90 163.05 12.14 19.165 62.260
11B 1.89 27.06 0.90 163.05 12.14 19.165 62.260
12A 1.43 14.71 0.24 0.18 0.21 16.807 4.401
12B 1.43 14.71 0.24 0.18 0.21 16.807 4.401
13A 1.03 16.81 0.01 6.39 0.21 14.718 4.394
13B 1.03 16.81 0.01 6.39 0.21 14.718 4.394
14A 0.87 11.23 0.00 9.33 0.21 13.935 7.306
14B 0.87 11.23 0.00 9.33 0.21 13.935 7.306
15A 0.97 14.15 0.00 0.02 0.00 14.421 0.071
15B 0.97 14.15 0.00 0.02 0.00 14.421 0.071
Sum 28.30 428.61 4.19 790.19 21.50 428.610 679.917
Mean 0.94 14.29 0.14 26.34 0.72 14.287 22.664

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, SCI Eco Services Co.,Ltd

CEMS Analysis/Correlation results

@ ‘ s CG 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110 Page 4 of 14
Linear correlation result

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

Variable Equation Value Correlation equation
n Number of run 30 y= 9.4472142 + 5.129739 x
X~ x"=1/n*(Sum of (xi)) 0.9435
Sux Sux = Sum((xi-x")"2) 4.19 Acceptable criteria for PS11
y~ y“=1/n*(Sum of (yi)) 14.287 Criterion Actual Allowable Acceptable
Sy Syy=Sum((yi-y™)*2) 790 Correlation coefficient 0.330 >=0.75 No
Syy Syy= Sum((x;-x")(yi-y")) 21.50 Confidence interval 1.71 <=10% Yes
bg by=y™-bx~ 9.4472 Tolerance interval 6.85 <=25% Yes
b b1=S,/Skx 5.1297
St S.=sart(1/(n-2)(Sum(yir-yi)*2))  4.9278

y» mean y” at mean value 14.287 Linear Regression Line
t tys from table 2.048
cl Cl= tdf*S *sqrt(1/n) 1.8425 40.00
EL Emission Limit 108 S
Cl% CI%= CI/EL*100 1.71 £ 30,00 L bbbt o
n' n'=n 30 B o °
\Z Varose,n-2 from table 1.286 T e
Uy Up7s9,n from table 1.168 E o o @ e
Ky kr= up*vf 1.5020 z 0. e °
Tl Tl=ke*S, 7.4017 [ bl b
TI% TI%= TI/EL*100 6.85 =
S S,75art(Sy/(n-1) 2.220 B OAOOo.oo 0.50 1.00 1.50 2.00
2 r2= 1-(S,22/Sy*2) 0.1088 _
r r=sqrt((1—SL"2/Sy"2)) 0.3299 CEMS value (% Opacity))

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, SCI Eco Services Co.,Ltd CEMS Analysis/Correlation results

@ ‘ S CG 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110 Page 5 of 14

Calculations for Polynomial Correlation

Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location  Stack Kiln 1
CEMS value PM form Statistical parameter
Run (%Opacity) SRM (mg/m”) X2 X3 x4 Xy X’y yA (yr-y) delta (yi-y")? cl
X y
1A 0.72 24.02 1 0 0 17 13 12.732 127.366 0.046 94.68 1.86
1B 0.72 24.02 1 0 0 17 13 12.732 127.366 0.046 94.68 1.86
2A 0.56 18.33 0 0 0 10 6 13.535 22.993 0.077 16.34 2.42
2B 0.56 18.33 0 0 0 10 6 13.535 22.993 0.077 16.34 2.42
3A 0.40 11.88 0 0 0 5 2 14.835 8.728 0.160 5.79 3.48
3B 0.40 11.88 0 0 0 5 2 14.835 8.728 0.160 5.79 3.48
4A 0.32 12.11 0 0 0 4 1 15.781 13.451 0.240 4.73 4.26
4B 0.32 12.11 0 0 0 4 1 15.781 13.451 0.240 4.73 4.26
5A 1.14 12.38 1 1 2 14 16 13.523 1.299 0.058 3.62 2.10
5B 1.14 12.38 1 1 2 14 16 13.523 1.299 0.058 3.62 2.10
6A 1.07 8.99 1 1 1 10 10 13.130 17.165 0.054 28.09 2.02
6B 1.07 8.99 1 1 1 10 10 13.130 17.165 0.054 28.09 2.02
7A 1.00 9.01 1 1 1 9 9 12.819 14.538 0.050 27.88 1.94
7B 1.00 9.01 1 1 1 9 9 12.819 14.538 0.050 27.88 1.94
8A 0.93 12.38 1 1 1 12 11 12.641 0.066 0.046 3.62 1.88
8B 0.93 12.38 1 1 1 12 11 12.641 0.066 0.046 3.62 1.88
9A 0.92 12.11 1 1 1 11 10 12.623 0.260 0.046 4.73 1.87
9B 0.92 12.11 1 1 1 11 10 12.623 0.260 0.046 4.73 1.87
10A 0.89 9.12 1 1 1 8 7 12.574 11.900 0.045 26.65 1.84
108 0.89 9.12 1 1 1 8 7 12.574 11.900 0.045 26.65 1.84
11A 1.89 27.06 4 7 13 51 97 25.310 3.047 0.444 163.05 5.80
11B 1.89 27.06 4 7 13 51 97 25.310 3.047 0.444 163.05 5.80
12A 1.43 14.71 2 3 4 21 30 16.571 3.466 0.091 0.18 2.63
12B 1.43 14.71 2 3 4 21 30 16.571 3.466 0.091 0.18 2.63
13A 1.03 16.81 1 1 1 17 18 12.934 15.057 0.051 6.39 1.98
13B 1.03 16.81 1 1 1 17 18 12.934 15.057 0.051 6.39 1.98
14A 0.87 11.23 1 1 1 10 9 12.564 1.773 0.044 9.33 1.83
14B 0.87 11.23 1 1 1 10 9 12.564 1.773 0.044 9.33 1.83
15A 0.97 14.15 1 1 1 14 13 12.730 2.031 0.048 0.02 1.91
15B 0.97 14.15 1 1 1 14 13 12.730 2.031 0.048 0.02 1.91
Sum 28.30 428.61 31 38 52 426 504 428.602 486.283 3.000 790.19
Average 0.94 14.29 1 1 2 14 17 14.287 16.209 0.1000 26.34

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 Co.,Ltd
33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110

CEMS Analysis/Correlation results

Page 6 of 14

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

Polynomial correlation result

Variable Equation Value
n Number of Run 30
S S1=Sum(xi) 28
S, S2=Sum(xi2) 31
S3 $3= Sum(xi3) 38
S4 S4= Sum(xi4) 52
Ss S5= Sum(yi) 429
Se S6= Sum(xiyi) 426
S; S7=Sum(xi2yi) 504
detA=nS254-525252+5153S2
detA -$353n+525153-545151 1.802E+02
by=(555254+51S3S7+5256S3
b, 20.89
-$75252-535355-5456S51)/detA
b;=(nS654+S55352+525157
b, -19.685
-525652-5753n-5451S5)/detA
b,=(nS257+51S652+5551S3
b, 11.62225
-$25255-5356n-5751S1)/detA
So S,=sqrt((1/(n-3)Sum of(y”-y)*2) 4.244
5 D=n(S254-S3"2)+S1($352-5154) | oo o
+52(S1S53-S272)
G Co=(5254-53~2)/D 0.922
G C,=(5352-5154)/D -1.6916
G C,=(5153-52"2)/D 6.868E-01
G C3=(nS4-522)/D 3.419E+00
Cy C,=(S1S2-nS3)/D -1.489E+00
G Cs=(nS2-5172)/D 6.976E-01
t t¢n.3 from table 2.052
EL Emission limit 108
cl Cl=tf*Sp*sqrt(delta;,) 1.83
Cl% Cl%=CI/EL*100 1.69
Vgt Vrosesn-3 from table 1.293
Uy Up 759,03 from table 1.181
n' n'=1/(delta,,) 22.64
kT kT=un'*Vdf 1.527
TI TI=k:*Sp 6.481
TI% TI%=TI/EL*100 6
Yy~ y~“=1/n*(Sum of (Yi)) 14.287
S, S,=sqrt(Sum of (vi-y™)*/(n-1)) 5.22
r2 r’=1-(Sp’/Sy’) 0.339
r r=sqrt(1-(Sp*/Sy>)) 0.582
Max-min b2>0 ? Minimum
Xmax-min y=-b,/2b, 0.85
1.25xmax 2.37

Location
Correlation equation

Stack Kiln 1

y= 2089 + -19.69 X +  11.622 x?
Acceptable criteria for PS11
Criterion Actual  Allowable Acceptable
Correlation coefficient  0.582 >=0.75 No
Confidence interval 1.69 <=10% Yes
Tolerance interval 6.00 <=25% Yes
Polynomial Regression Curve
40.00
S
X
~ y = 11.622x? - 19.685x + 20.89
= 3000 R?=0.3846
£ [ J
B °
£ .
s 20.00
& . ¢ o .
e | el e
$ 00 g ® .. ¢
S 1000 ® oo
o
0.00
0.00 0.50 1.00 1.50 2.00
CEMS value (% Opacity))
Delta min = 0.0442

Correlation curve Minimum/Maximum check

Correlation curve minimum point 0.85
Minimum allowable x value 0.32
Correlation curve min < min of x value No
Correlation curve maximum point 0.85
Extrapolation x limit (1.25*max of x value) 2.37
Correlation curve max > extrapolation limit No

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 Plai  Location Stack Kiln 1
CEMS value PM form .
RUN (%Opacity) SRM (mg/m?) Statistical parameter
X X' = In(x) y %)% iy XXy oy (Y ov)
1A 0.72 -0.32 24.02 0.03 94.68 -1.74 13.77 105.02
1B 0.72 -0.32 24.02 0.03 94.68 -1.74 13.77 105.02
2A 0.56 -0.59 18.33 0.19 16.34 -1.78 13.01 28.28
2B 0.56 -0.59 18.33 0.19 16.34 -1.78 13.01 28.28
3A 0.40 -0.91 11.88 0.58 5.79 1.83 12.09 0.04
3B 0.40 -0.91 11.88 0.58 5.79 1.83 12.09 0.04
4A 0.32 -1.14 12.11 0.99 4.73 2.16 11.41 0.49
4B 0.32 -1.14 12.11 0.99 4.73 2.16 11.41 0.49
S5A 1.14 0.13 12.38 0.07 3.63 -0.52 15.07 7.24
5B 1.14 0.13 12.38 0.07 3.63 -0.52 15.07 7.24
6A 1.07 0.07 8.99 0.05 28.09 -1.12 14.90 34.96
6B 1.07 0.07 8.99 0.05 28.09 -1.12 14.90 34.96
7A 1.00 0.00 9.01 0.02 27.88 -0.76 14.70 32.42
7B 1.00 0.00 9.01 0.02 27.88 -0.76 14.70 32.42
8A 0.93 -0.07 12.38 0.01 3.63 -0.14 14.50 4.50
8B 0.93 -0.07 12.38 0.01 3.63 -0.14 14.50 4.50
9A 0.92 -0.08 12.11 0.00 4.73 -0.14 14.47 5.58
9B 0.92 -0.08 12.11 0.00 4.73 -0.14 14.47 5.58
10A 0.89 -0.12 9.12 0.00 26.65 -0.13 14.36 27.43
108 0.89 -0.12 9.12 0.00 26.65 -0.13 14.36 27.43
11A 1.89 0.64 27.06 0.62 163.05 10.01 16.55 110.28
118 1.89 0.64 27.06 0.62 163.05 10.01 16.55 110.28
12A 1.43 0.36 14.71 0.26 0.18 0.21 15.75 1.09
128 1.43 0.36 14.71 0.26 0.18 0.21 15.75 1.09
13A 1.03 0.03 16.81 0.03 6.39 0.44 14.78 4.12
138 1.03 0.03 16.81 0.03 6.39 0.44 14.78 4.12
14A 0.87 -0.13 11.23 0.00 9.33 -0.03 14.32 9.53
148 0.87 -0.13 11.23 0.00 9.33 -0.03 14.32 9.53
15A 0.97 -0.03 14.15 0.01 0.02 -0.02 14.62 0.21
158 0.97 -0.03 14.15 0.01 0.02 -0.02 14.62 0.21
Sum 28.30 -4.34 428.61 5.71 790.19 16.53 428.64 742.39
Average 0.94 -0.15 14.29 0.19 26.34 0.55 14.29 24.75

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

Logarithmic correlation result

Variable Equation Value
n Number of Run 30
X' x'"=1/n*(Sum of x',)) -0.145
Sex Sex= Sum((X'i-x'")"2) 5.714
y© y~“=1/n*(Sum of (y;)) 14.287
Syy Syy= Sum((yi-y™)"2) 790.19
Swy Swy= SUM((x'ix"")(viry")) 16.526
by by=y™-b;x"” 14.706368
b, b1=S,,/Sex 2.8921946
St Si=sqrt(1/(n-2)(Sum(y;"-y;)"2)) 5.1491747
V" mean y~ = at mean x value 14.287964
tys tys = at t,, from table 2.048
cl Cl=tg*S *sqrt(1/n) 1.9253379
EL Emission Limit 108
Cl% Cl%=CI/EL*100 1.78
n' n'=n 30
V¢ Vf = V4t 959 -0 from table 1.286
Uy Up= Uy 759, from table 1.168
ke k= up*vg 1.502048
TI TI= k*S, 7.7343075
TI% T1%= TI/EL*¥*100 7.16
Sy Sy=sart(S,,/(n-1)) 5.2199551
r r’= 1-(SLA2/Sy"2) 0.0269353
r r=sqrt(1-(SLA2/Sy”2)) 0.1641198

Location

Correlation equation

Stack Kiln 1

y= 14.706368 + 2.89219 Ln(x)
Acceptable criteria for PS11
Criterion Actual Allowable Acceptable

Correlation coefficient 0.164 >=0.75 No

Confidence interval 1.78 <=10% Yes

Tolerance interval 7.16 <=25% Yes

Logarithmic Regression Curve

40.00
s y = 2.8913In(x) + 14.705
'(:w 30.00 R2 = 0.0605
= (]
£ ()
£20.00
— [ )

@ L aiceceecesssenes
N
g 10.00 o f..
z
0.00
0.00 0.50 1.00 1.50 2.00
CEMS value (% Opacity))

Leader in waste management and environmental laboratory
Accredited testing laboratory number 1680 (ISO/IEC 17025 : 2017)
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Calculations for Exponential Correlation
Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement  Location Stack Kiln 1
CEMS value PM form o
) 3 Statistical parameter

Run (%0pacity) SRM (mg/m”)
X y y'= In(y) (xx") ey )Yy y'h (y' Ay
1A 0.72 24.02 3.179 0.048 0.330 -0.126 2.545 0.401
1B 0.72 24.02 3.179 0.048 0.330 -0.126 2.545 0.401
2A 0.56 18.33 2.909 0.150 0.093 -0.118 2.501 0.166
2B 0.56 18.33 2.909 0.150 0.093 -0.118 2.501 0.166
3A 0.40 11.88 2.475 0.291 0.017 0.070 2.460 0.000
3B 0.40 11.88 2.475 0.291 0.017 0.070 2.460 0.000
4A 0.32 12.11 2.494 0.389 0.012 0.069 2.437 0.003
4B 0.32 12.11 2.494 0.389 0.012 0.069 2.437 0.003
5A 1.14 12.38 2.516 0.037 0.008 -0.017 2.656 0.019
5B 1.14 12.38 2.516 0.037 0.008 -0.017 2.656 0.019
6A 1.07 8.99 2.196 0.016 0.167 -0.051 2.638 0.196
6B 1.07 8.99 2.196 0.016 0.167 -0.051 2.638 0.196
7A 1.00 9.01 2.198 0.003 0.165 -0.022 2.619 0.177
7B 1.00 9.01 2.198 0.003 0.165 -0.022 2.619 0.177
8A 0.93 12.38 2.516 0.000 0.008 0.001 2.602 0.007
8B 0.93 12.38 2.516 0.000 0.008 0.001 2.602 0.007
9A 0.92 12.11 2.494 0.000 0.012 0.002 2.599 0.011
9B 0.92 12.11 2.494 0.000 0.012 0.002 2.599 0.011
10A 0.89 9.12 2.211 0.003 0.155 0.022 2.589 0.143
10B 0.89 9.12 2.211 0.003 0.155 0.022 2.589 0.143
11A 1.89 27.06 3.298 0.904 0.481 0.660 2.859 0.192
11B 1.89 27.06 3.298 0.904 0.481 0.660 2.859 0.192
12A 1.43 14.71 2.688 0.241 0.007 0.041 2.736 0.002
12B 1.43 14.71 2.688 0.241 0.007 0.041 2.736 0.002
13A 1.03 16.81 2.822 0.007 0.047 0.018 2.627 0.038
13B 1.03 16.81 2.822 0.007 0.047 0.018 2.627 0.038
14A 0.87 11.23 2.419 0.005 0.034 0.013 2.586 0.028
14B 0.87 11.23 2.419 0.005 0.034 0.013 2.586 0.028
15A 0.97 14.15 2.650 0.001 0.002 0.001 2.611 0.001
15B 0.97 14.15 2.650 0.001 0.002 0.001 2.611 0.001
Sum 28.30 428.61 78.131 4.191 3.076 1.124 78.131 2.774
Average 0.94 14.29 2.604 0.140 0.103 0.037 2.604 0.092

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

Variable Equation Value Correlation equation
n Number of Run 30 y= 10.4990417 e 02683  «x
X~ x"=1/n*(Sum of (xi)) 0.94347445
Sux S=Sum((xi-x")"2) 4.1907819 Acceptable criteria for PS11
v y'"=1/n*(Sum of (y")) 2.604374902 Criterion Actual  Allowable Acceptable
Syy Syy=Sum((y'y'")"2) 3.076 Correlation coefficient 0.257 >=0.75 No
Sy Syy=Sum((x-x")y'ry'")) 1.124194556 Confidence interval 1.48 <=10% Yes
by by'=y'"-b,x” 2.351283983 Tolerance interval 6.14 <=25% Yes
b, by=e”by' 10.49904167
b, b1=S,,/Se 0.268254131
St Si=sqrt(1/(n-2)(Sum(y'i*-y'i)A2)) 0.314766341 Exponential Regression Curve
¥ mean y'A at mean x value 2.604374902
t tf= ty¢ ., from table 2.048 40.00
ol CI'=t*S,*sqrt(1/n) 0.117694891 | S J = 10.499¢026631
LcL LCL'=y"-CI' 2.486680011 | = 3000 R? = 0.008
ucL' UCL'=y'""+CI” 2.722069793 %,'E‘ ° L
cl Cl=(e*UCL'-e~LCL")/2 1.595237847 ED 20.00
EL Emission Limit 108 = e L J ORI
Cl% Cl%=CI/EL*100 1.48 s P S 2 o ¢
n' n'=Number of Run 30 § 10.00 o o0
Vi V§=ydf 959 n-2 Irom table 1.286 ;
o, Un =y 75,1 from table 1.168 000
ks K= *v, 1.502048 0.00 0.50 1.00 1.50 2.00
T TI'=k,*S, 0.472794153 CEMS value (% Opacity)
LTL' LTL'=y'™-TI' 2.131580749
uTL' UTL'=y'""+TI' 3.077169055
TI Tl=(eMUTL'-eALTL')/2 6.634356776
TI% TI%=TI/EL*100 6.14
Sy S,=sqrt(S,,/(n-1)) 0.325682308
2 r’=1-(S,A2/S,12) 0.065911041
r r=sqrt(1-(SLA2/Sy'"2)) 0.256731457

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 NameThe Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 1
CEMS value PM form o
RUN (%Opacity) SRM (mg/m3) Statistical parameter
X x'=In(x) y yainly) Ty YY)y Ay’
1A 0.72 -0.324 24.02 3.179 0.032 0.330 -0.103 2.579 0.3597
1B 0.72 -0.324 24.02 3.179 0.032 0.330 -0.103 2.579 0.3597
2A 0.56 -0.586 18.33 2.909 0.195 0.093 -0.134 2.542 0.1345
2B 0.56 -0.586 18.33 2.909 0.195 0.093 -0.134 2.542 0.1345
3A 0.40 -0.906 11.88 2.475 0.580 0.017 0.099 2.496 0.0005
3B 0.40 -0.906 11.88 2.475 0.580 0.017 0.099 2.496 0.0005
4A 0.32 -1.139 12.11 2.494 0.990 0.012 0.110 2.463 0.0010
4B 0.32 -1.139 12.11 2.494 0.990 0.012 0.110 2.463 0.0010
5A 1.14 0.127 12.38 2.516 0.074 0.008 -0.024 2.643 0.0160
5B 1.14 0.127 12.38 2.516 0.074 0.008 -0.024 2.643 0.0160
6A 1.07 0.067 8.99 2.196 0.045 0.167 -0.086 2.634 0.1924
6B 1.07 0.067 8.99 2.196 0.045 0.167 -0.086 2.634 0.1924
7A 1.00 -0.002 9.01 2.198 0.020 0.165 -0.058 2.625 0.1820
7B 1.00 -0.002 9.01 2.198 0.020 0.165 -0.058 2.625 0.1820
8A 0.93 -0.070 12.38 2.516 0.006 0.008 -0.007 2.615 0.0097
8B 0.93 -0.070 12.38 2.516 0.006 0.008 -0.007 2.615 0.0097
9A 0.92 -0.080 12.11 2.494 0.004 0.012 -0.007 2.614 0.0142
9B 0.92 -0.080 12.11 2.494 0.004 0.012 -0.007 2.614 0.0142
10A 0.89 -0.119 9.12 2.211 0.001 0.155 -0.010 2.608 0.1576
10B 0.89 -0.119 9.12 2.211 0.001 0.155 -0.010 2.608 0.1576
11A 1.89 0.639 27.06 3.298 0.614 0.481 0.543 2.715 0.3392
11B 1.89 0.639 27.06 3.298 0.614 0.481 0.543 2.715 0.3392
12A 1.43 0.361 14.71 2.688 0.256 0.007 0.043 2.676 0.0002
12B 1.43 0.361 14.71 2.688 0.256 0.007 0.043 2.676 0.0002
13A 1.03 0.027 16.81 2.822 0.030 0.047 0.037 2.629 0.0374
13B 1.03 0.027 16.81 2.822 0.030 0.047 0.037 2.629 0.0374
14A 0.87 -0.134 11.23 2.419 0.000 0.034 -0.002 2.606 0.0350
14B 0.87 -0.134 11.23 2.419 0.000 0.034 -0.002 2.606 0.0350
15A 0.97 -0.031 14.15 2.650 0.013 0.002 0.005 2.621 0.0009
15B 0.97 -0.031 14.15 2.650 0.013 0.002 0.005 2.621 0.0009
Sum 28.30 -4.338 428.61 78.131 5.717 3.076 0.811 78.131 2.961
Average 0.94 -0.145 14.29 2.604 0.191 0.103 0.027 2.604 0.099

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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Power correlation result
Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Pl Location Stack Kiln 1
Variable Equation Value Correlation equation
n Number of Run 30 y= 13.80294  x 014180703
X'~ x'“=1/n*(Sum of (x'i)) -0.144607
S Sx'x'=Sum((x'i-x'")"2) 5.7171676 Acceptable criteria for PS11
y'" y'“=1/n*(Sum of (y'i)) 2.6043749 Criterion Actual Allowable Acceptable
Syy Sy'y'=Sum((y'i-y'")*2) 3.0757496 Correlation coefficient 0.055 >=0.75 No
Sey' Sx'y'=Sum((x"i-x"")(y"i-y'")) 0.8107373 Confidence interval 1.53 <=10% Yes
bo' b0'=y'~-b1x~ 2.6248813 Tolerance interval 6.36 <=25% Yes
b, b0=e"b0' 13.802935
b, b1=Sx"y'/Sx'x' 0.1418075
S, SL=sqrt(1/(n-2)(Sum(y'i*-y'i)*2)) 0.3251802 Power Regression Curve
V' mean y'A at mean x value 2.6043749 40.00
t tf=tn-2 from table 2.048 . T
cr CL'=tf*SL*sqrt(1/n) 0.1215888 | 2 e a7
LcL' LCL'=y'"~-CL' 2.4827861 | = 30.00
ucL' UCL'=y'"+CL' 2.7259637 r’:‘;‘ ® ®
Cl Cl=(eMUCL'-e~LCL")/2 1.6482712 En 50.00
EL Emission Limit 108 s ' (] °
Cl% Cl%=CI/EL*100 1.53 S e @.uvererenerd @ vcrenreneer
n' n'= Number of Run 30 § 10.00 sor™ 0’00.
Vi vf=Vgsy, oo from table 1.286 s
Uy Un= Un75%n 1.168 =
ks kr=up*v¢ 1.502048 0.00
TI' TI'=kT*SL 0.4884363 000 0-50 100 1.0 200
LTL' LTL'=y'"-TI' 2.1159386 CEMS value (% Opacity)
uTL' UTL'=y'""+TI' 3.0928112
TI TI=(eMUTL'-eALTL')/2 6.8707885
TI% TI%=TI/EL*100 6.362
S, S,=sqrt(S/(n-1)) 0.3256691
r’ r’=1-(SLA2/S,A2) 0.0029997
r r=sqrt(1-(SLA2/Sy'A2)) 0.0547699

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, SCI Eco Services Co.,Ltd CEMS Analysis/Correlation results

@ ‘ S CG 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110 Page 13 of 14
W

Predicted PM Concentrations

Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 1
CEMS Value ) ) . . .
3 Linear Polynomial Logarithmic Exponential Power
(Dust (mg/m?))

0 9.45 20.89 N/A 10.50 0.00
1 14.58 12.83 14.71 13.73 13.80
2 19.71 28.01 16.71 17.95 15.23
3 24.84 66.44 17.88 23.48 16.13
4 29.97 128.11 18.72 30.70 16.80
5 35.10 213.02 19.36 40.15 17.34
6 40.23 321.18 19.89 52.50 17.80
7 45.36 452.59 20.33 68.65 18.19
8 50.49 607.23 20.72 89.78 18.54
9 55.61 785.13 21.06 117.40 18.85
10 60.74 986.27 21.37 153.52 19.13
11 65.87 1210.65 21.64 200.75 19.39
12 71.00 1458.27 21.89 262.52 19.63
13 76.13 1729.15 22.12 343.29 19.86
14 81.26 2023.26 22.34 448.92 20.07
15 86.39 2340.62 22.54 587.04 20.27
16 91.52 2681.23 22.73 767.66 20.45
17 96.65 3045.08 22.90 1003.86 20.63
18 101.78 3432.17 23.07 1312.72 20.80
19 106.91 3842.51 23.22 1716.62 20.96
20 112.04 4276.09 23.37 2244.79 21.11
21 117.17 4732.92 23.51 2935.46 21.26
22 122.30 5212.99 23.65 3838.65 21.40
23 127.43 5716.31 23.77 5019.72 21.53
24 132.56 6242.87 23.90 6564.18 21.66
25 137.69 6792.67 24.02 8583.85 21.79
26 142.82 7365.72 24.13 11224.92 21.91
27 147.95 7962.02 24.24 14678.59 22.03
28 153.08 8581.55 24.34 19194.90 22.14
29 158.21 9224.34 24.45 25100.77 22.25
30 163.34 9890.37 24.54 32823.76 22.36
31 168.47 10579.64 24.64 42922.95 22.46
32 173.60 11292.15 24.73 56129.46 22.56
33 178.73 12027.92 24.82 73399.35 22.66
34 183.86 12786.92 24.91 95982.81 22.76
35 188.99 13569.17 24.99 125514.75 22.85

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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Model Selection

Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 1
Model Corre!a-tion >0.75 Confidence interval <10% Tolerence interval <25% Min/Max within Does mo.del.meet
Coefficient half range percentage half range percentage allowable range all criteria
Linear 0.330 No 1.71 Yes 6.85 Yes N/A No
Polynomial 0.582 No 1.69 Yes 6.00 Yes No No
Logarithmic 0.164 No 1.78 Yes 7.16 Yes N/A No
Exponential 0.257 No 1.48 Yes 6.14 Yes N/A No
Power 0.055 No 1.53 Yes 6.36 Yes N/A No

Used model : Linear 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



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

NIANUDN A

WACISI0IQNIA3IASIERA IV UYDVHUADDV

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



599U/ usEn

s1EIUNaNsaNIInaanIwaInIAnlaag

30052336 : wiawjudwusann 1

vsEvYuduslng (vinuaiv) d1da (Ts9oududiuusian 1uie)

Report No. TREL 23/00048

Wing 28 Wy 4 a.MINWIEAIU-1UATY A.LAI9 2 NTEWNELIN A.J58U3 18120 Suitsudaacine 03/07/66
Laaiidating AEL23/010690 Sunisizd 03 - 05/07/66
Han15itAsI/ nadau Ada UTM unu (X) : 0699676  wnu (Y) : 1622033
datinei 1 datiei 2 datiei 3 datiei 4 datieil 5
suanduaualaas . Ju/dau/il (nan) | Ju/dau/ill (na) | Ju/dau/ill (nai) | Ju/dau/il (nai) | Ju/bau/il (na) PP
28/06/66 28/06/66 28/06/66 28/06/66 01/07/66
(11:00 u. — 11:42 u.) [ (11:50 u. — 12:32 u.) | (12:45 u. — 13:27 u.) | (13:40 u. — 14:22 u.) | (10:40 u. — 11:28 u.)
Diameter m 2.10 2.10 2.10 2.10 2.10 -
Shape - Circular Circular Circular Circular Circular -
Temperature (Ts) °c 169.00 175.00 166.67 171.00 161.00 -
Pressure (Ps) mmHg 749.15 741.71 747.15 749.27 748.44 -
Gas Velocity (Vs) m/s 6.62 6.39 6.35 6.69 7.32 -

Moisture (Bys) % 14.95 12.46 11.85 12.96 12.01 -

Flow Rate (Std) m/s 12.96 12.58 12.92 13.35 15.08 -

Flow Rate (Std) m®/day 1,119,706.41 1,086,721.53 1,116,173.98 1,153,034.17 1,303,327.16 -

Oxygen (0,) % 16.27 16.35 16.22 16.31 16.41 -
Cco ppm 32.00 28.00 31.00 28.00 33.00 -

Excess Air (EA) % 337.48 349.85 337.67 347.01 356.86 -
Huazaas mg/m? 8 6 4 4 4 U.S.EPA Method 5
Hluazaas mg/m? 22 17 11 11 13 U.S.EPA Method 5

UUEILUG L wanmsimssvi/vaday : &a1i¢ Std Aa 8a1ra1vds aaungf 25 0C, mnudu 1 ussennd wia 760 faduasdsan

N&AMLUUY (dry basis)

1I. : wgmﬁmswﬂ/mmaan : @017 Std Aa anzaede asungd 25 °C, mnudu 1 ussennd via 760 Sadwesilsan

Nanuny (dry basis) uag Excess Oxygen 7%
Aarifiudhating - - - 12 )-05c-3-00n
Aaviasilfiianas 1 U3 ad 4 la 816 wadisas A wansidau J-eve

(Fusasanizuanisimszvitviniiu)
WuilszIviaeiassd Waruauvaims e

Wanziau I-evw-3-ooaw
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30052336 : wiawjudwusann 1

vsEvYuduslng (vinuaiv) d1da (Ts9oududiuusian 1uie)

Report No. TREL 23/00048

wnu (Y)

: 1622033

Wing 28 Wy 4 a.MINWIEAIU-1UATY A.LAI9 2 NTEWNELIN A.J58U3 18120 Suitsudaacine 03/07/66
Laaiidating AEL23/010690 Sunisizd 03 - 05/07/66
Han15itAsI/ nadau Ada UTM unu (X) : 0699676
fatievl 6 dhaginen 7 fatievl 8 dhatinen 9 dhatinen 10
suanduaualaas . Ju/gau/l (na1) | u/dau/il (nad) | u/dau/il (nad) | u/dau/il (nal) | Ju/dau/i (nan) PP
01/07/66 01/07/66 01/07/66 01/07/66 01/07/66
(11:35 w, — 12:23 w.) | (12:30 u. — 13:18 u.) | (13:25 u. — 14:13 w.) | (14:20 u. — 15:08 u.) | (15:20 u. — 16:08 u.)
Diameter m 2.10 2.10 2.10 2.10 2.10 -
Shape - Circular Circular Circular Circular Circular -
Temperature (Ts) °c 162.00 163.00 163.00 165.00 165.50 -
Pressure (Ps) mmHg 747.83 747.71 747.40 746.86 746.24 -
Gas Velocity (Vs) m/s 7.07 7.81 7.93 6.85 7.37 -

Moisture (Bys) % 12.27 11.70 12.09 11.90 12.42 -

Flow Rate (Std) m/s 14.48 16.06 16.23 13.97 14.92 -

Flow Rate (Std) m?®/day 1,251,210.68 1,387,672.62 1,402,187.30 1,207,404.99 1,288,969.42 -

Oxygen (0,) % 16.26 16.27 16.41 16.31 16.33 -
Cco ppm 32.00 38.00 32.00 38.00 38.00 -

Excess Air (EA) % 342.10 343.21 359.19 346.98 348.89 -
Huazaas mg/m? 3 3 4 4 3 U.S.EPA Method 5
Hluazaas mg/m? 10 8 13 12 8 U.S.EPA Method 5

UUEILUG L wanmsimssvi/vaday : &a1i¢ Std Aa 8a1ra1vds aaungf 25 0C, mnudu 1 ussennd wia 760 faduasdsan

N&NMLUUY (dry basis)

1I. : wgmﬁmswﬂ/mmaan : @017 Std Aa anzaede asungd 25 °C, mnudu 1 ussennd via 760 Sadwesilsan

Nanuny (dry basis) uag Excess Oxygen 7%
Aarifiudhating ANy 1-aow-3-0ond
Aaviasilfiianas 1 U3 ad 4 la 816 wadisas A wansidau J-eve

(Fusasanizuanisimszvitviniiu)
WuilszIviaeiassd Waruauvairs e
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30052336 : wiawjudwusann 1

vsEvYuduslng (vinuaiv) d1da (Ts9oududiuusian 1uie)

Report No. TREL 23/00048

Wing 28 Wy 4 a.MINWIEAIU-1UATY A.LAI9 2 NTEWNELIN A.J58U3 18120 Suitsudaacine 03/07/66
Laaiidating AEL23/010690 Sunisizd 03 - 05/07/66
Han15itAsI/ nadau Ada UTM unu (X) : 0699676
faginen 11 dhatinen 12 fhaginen 13 dhatinen 14 dhatinen 15
suanduaualaas . Ju/gau/l (na1) | u/dau/il (nad) | u/dau/il (nad) | u/dau/il (nal) | Ju/dau/i (nan) PP
02/07/66 02/07/66 02/07/66 02/07/66 02/07/66
(11:15 w, — 12:03 w.) | (12:10 u. — 12:58 w.) | (13:10 u. — 13:58 u.) | (14:05 u. — 14:53 u.) | (15:00 u. — 15:48 u.)
Diameter m 2.10 2.10 2.10 2.10 2.10 -
Shape - Circular Circular Circular Circular Circular -
Temperature (Ts) °c 157.00 156.00 154.00 155.00 157.00 -
Pressure (Ps) mmHg 748.44 748.31 748.11 748.14 747.60 -
Gas Velocity (Vs) m/s 5.48 5.64 5.62 5.63 5.64 -

Moisture (Bys) % 12.36 12.34 12.21 12.09 12.33 -

Flow Rate (Std) m/s 11.35 11.71 11.74 11.75 11.68 -

Flow Rate (Std) m®/day 980,906.21 1,011,917.60 1,014,270.51 1,015,195.77 1,008,789.61 -

Oxygen (0,) % 16.79 17.12 15.94 15.95 15.99 -
Cco ppm 19.00 24.00 14.00 16.00 16.00 -

Excess Air (EA) % 399.55 443.11 313.60 314.58 317.87 -
Huazaas mg/m? 8 4 6 4 5 U.S.EPA Method 5
Hluazaas mg/m? 26 15 17 11 13 U.S.EPA Method 5

UUEILUG L wanmsimssvi/vaday : &a1i¢ Std Aa 8a1ra1vds aaungf 25 0C, mnudu 1 ussennd wia 760 faduasdsan

N&NMLUUY (dry basis)

1I. : wgmﬁmswﬂ/mmaan : @017 Std Aa anzaede asungd 25 °C, mnudu 1 ussennd via 760 Sadwesilsan

Nanuny (dry basis) uag Excess Oxygen 7%
Aarifiudhating : mwmﬁuu I-@dw-3-00nd
Aaviasilfiianas 1 U3 ad 4 la 816 wadisas A wansidau J-eve

(Fusasanizuanisimszvitviniiu)
WuilszIviaeiassd Waruauvairs e

Wanziau I-evw-3-ooaw
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WuAnzia 2-adw-A-0oon
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( “ Industrial Service and Lab, SCI Eco Services Co.,Ltd
\ ) 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110

NNMAWNUDON V

Joyaduon CEMS yovlsvviuiiazdoya RM

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



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

CEMS Analysis/Dust data

( ) ‘ S CG 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110 Page 1 of 4
Opacity data from CEMS

Date&Time | Opacity(%) | Date&Time | Opacity(%) | Date&Time | Opacity(%) | Date&Time | Opacity(%)
28-Jun-23 28-Jun-23 28-Jun-23 28-Jun-23

11:00:00 0.69 11:50:00 -0.59 12:45:00 0.36 13:40:00 0.37
11:01:00 0.74 11:51:00 0.78 12:46:00 0.43 13:41:00 0.38
11:02:00 0.74 11:52:00 0.62 12:47:00 0.41 13:42:00 0.41
11:03:00 0.70 11:53:00 0.62 12:48:00 0.35 13:43:00 0.45
11:04:00 0.77 11:54:00 0.66 12:49:00 0.26 13:44:00 0.48
11:05:00 0.79 11:55:00 0.55 12:50:00 0.26 13:45:00 0.54
11:06:00 0.74 11:56:00 0.71 12:51:00 0.40 13:46:00 0.47
11:07:00 0.83 11:57:00 0.71 12:52:00 0.54 13:47:00 0.43
11:08:00 0.79 11:58:00 0.79 12:53:00 0.46 13:48:00 0.40
11:09:00 0.74 11:59:00 0.64 12:54:00 0.33 13:49:00 0.25
11:10:00 0.75 12:00:00 0.74 12:55:00 0.52 13:50:00 0.21
11:11:00 0.70 12:01:00 0.65 12:56:00 0.30 13:51:00 0.24
11:12:00 0.75 12:02:00 0.56 12:57:00 0.27 13:52:00 0.32
11:13:00 0.71 12:03:00 0.55 12:58:00 0.41 13:53:00 0.28
11:14:00 0.81 12:04:00 0.56 12:59:00 0.42 13:54:00 0.23
11:15:00 0.74 12:05:00 0.87 13:00:00 0.39 13:55:00 0.32
11:16:00 0.78 12:06:00 0.63 13:01:00 0.52 13:56:00 0.30
11:17:00 0.65 12:07:00 0.63 13:02:00 0.42 13:57:00 0.26
11:18:00 0.69 12:08:00 0.59 13:03:00 0.43 13:58:00 0.18
11:19:00 0.70 12:09:00 0.58 13:04:00 0.48 13:59:00 0.09
11:20:00 0.71 12:10:00 0.57 13:05:00 0.47 14:00:00 0.13
11:21:00 0.75 12:11:00 0.59 13:06:00 0.42 14:01:00 0.17
11:22:00 0.75 12:12:00 0.45 13:07:00 0.37 14:02:00 0.34
11:23:00 0.86 12:13:00 0.54 13:08:00 0.41 14:03:00 0.45
11:24:00 0.66 12:14:00 0.53 13:09:00 0.30 14:04:00 0.41
11:25:00 0.69 12:15:00 0.47 13:10:00 0.47 14:05:00 0.26
11:26:00 0.69 12:16:00 0.58 13:11:00 0.43 14:06:00 0.39
11:27:00 0.69 12:17:00 0.54 13:12:00 0.51 14:07:00 0.38
11:28:00 0.71 12:18:00 0.52 13:13:00 0.57 14:08:00 0.32
11:29:00 0.78 12:19:00 0.40 13:14:00 0.49 14:09:00 0.40
11:30:00 0.71 12:20:00 0.49 13:15:00 0.41 14:10:00 0.43
11:31:00 0.82 12:21:00 0.54 13:16:00 0.38 14:11:00 0.40
11:32:00 0.75 12:22:00 0.51 13:17:00 0.38 14:12:00 0.39
11:33:00 0.62 12:23:00 0.47 13:18:00 0.44 14:13:00 0.37
11:34:00 0.61 12:24:00 0.42 13:19:00 0.41 14:14:00 0.38
11:35:00 0.62 12:25:00 0.52 13:20:00 0.43 14:15:00 0.36
11:36:00 0.69 12:26:00 0.43 13:21:00 0.46 14:16:00 0.26
11:37:00 0.62 12:27:00 0.50 13:22:00 0.50 14:17:00 0.20
11:38:00 0.74 12:28:00 0.57 13:23:00 0.32 14:18:00 0.29
11:39:00 0.66 12:29:00 0.61 13:24:00 0.34 14:19:00 0.27
11:40:00 0.72 12:30:00 0.67 13:25:00 0.32 14:20:00 0.21
11:41:00 0.73 12:31:00 0.52 13:26:00 0.34 14:21:00 0.18
11:42:00 0.72 12:32:00 0.64 13:27:00 0.24 14:22:00 0.16
Average 0.72 Average 0.56 Average 0.40 Average 0.32

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, SCI Eco Services Co.,Ltd

CEMS Analysis/Dust data

( ) ‘ S C G 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110 Page 2 of 4
Date&Time | Opacity(%) | Date&Time | Opacity(%) | Date&Time | Opacity(%) | Date&Time | Opacity(%)
1-Jul-23 1-Jul-23 1-Jul-23 1-Jul-23
10:40:00 1.15 11:35:00 1.22 12:30:00 1.05 13:25:00 0.95
10:41:00 1.10 11:36:00 1.23 12:31:00 0.92 13:26:00 0.89
10:42:00 1.10 11:37:00 1.23 12:32:00 0.97 13:27:00 0.96
10:43:00 1.09 11:38:00 1.25 12:33:00 0.90 13:28:00 0.91
10:44:00 1.14 11:39:00 1.14 12:34:00 0.92 13:29:00 0.93
10:45:00 1.03 11:40:00 1.18 12:35:00 0.95 13:30:00 1.03
10:46:00 1.10 11:41:00 1.12 12:36:00 1.08 13:31:00 1.07
10:47:00 1.19 11:42:00 1.11 12:37:00 1.02 13:32:00 0.86
10:48:00 1.16 11:43:00 1.12 12:38:00 1.00 13:33:00 1.03
10:49:00 1.08 11:44:00 1.20 12:39:00 1.04 13:34:00 0.98
10:50:00 1.21 11:45:00 1.07 12:40:00 1.08 13:35:00 1.00
10:51:00 1.15 11:46:00 1.17 12:41:00 1.03 13:36:00 0.95
10:52:00 1.13 11:47:00 1.24 12:42:00 1.00 13:37:00 1.02
10:53:00 1.19 11:48:00 1.19 12:43:00 1.03 13:38:00 0.97
10:54:00 1.11 11:49:00 1.11 12:44:00 0.95 13:39:00 1.02
10:55:00 1.12 11:50:00 1.16 12:45:00 1.06 13:40:00 0.95
10:56:00 1.10 11:51:00 1.28 12:46:00 1.08 13:41:00 0.96
10:57:00 1.24 11:52:00 1.31 12:47:00 1.03 13:42:00 0.90
10:58:00 1.20 11:53:00 1.17 12:48:00 1.08 13:43:00 0.92
10:59:00 1.24 11:54:00 1.05 12:49:00 1.11 13:44:00 0.85
11:00:00 1.16 11:55:00 1.16 12:50:00 1.07 13:45:00 0.81
11:01:00 1.04 11:56:00 1.00 12:51:00 1.03 13:46:00 0.95
11:02:00 1.17 11:57:00 0.94 12:52:00 1.12 13:47:00 0.99
11:03:00 1.30 11:58:00 0.98 12:53:00 1.06 13:48:00 0.86
11:04:00 1.20 11:59:00 1.01 12:54:00 1.14 13:49:00 0.88
11:05:00 1.36 12:00:00 0.94 12:55:00 1.04 13:50:00 0.76
11:06:00 1.16 12:01:00 0.88 12:56:00 1.02 13:51:00 0.77
11:07:00 1.28 12:02:00 1.01 12:57:00 1.04 13:52:00 0.85
11:08:00 1.17 12:03:00 0.93 12:58:00 1.03 13:53:00 0.83
11:09:00 1.20 12:04:00 1.02 12:59:00 1.23 13:54:00 0.92
11:10:00 1.19 12:05:00 1.10 13:00:00 1.01 13:55:00 0.92
11:11:00 1.20 12:06:00 1.08 13:01:00 1.01 13:56:00 0.90
11:12:00 1.11 12:07:00 0.97 13:02:00 0.98 13:57:00 0.91
11:13:00 1.13 12:08:00 1.03 13:03:00 0.90 13:58:00 0.93
11:14:00 1.02 12:09:00 1.00 13:04:00 0.79 13:59:00 0.99
11:15:00 1.16 12:10:00 1.03 13:05:00 0.91 14:00:00 0.97
11:16:00 0.91 12:11:00 1.09 13:06:00 0.79 14:01:00 0.92
11:17:00 1.05 12:12:00 0.94 13:07:00 0.85 14:02:00 0.94
11:18:00 1.04 12:13:00 0.85 13:08:00 0.79 14:03:00 0.91
11:19:00 1.05 12:14:00 0.92 13:09:00 0.89 14:04:00 1.03
11:20:00 1.10 12:15:00 0.93 13:10:00 0.96 14:05:00 1.10
11:21:00 1.11 12:16:00 1.02 13:11:00 0.84 14:06:00 1.00
11:22:00 1.07 12:17:00 0.94 13:12:00 0.97 14:07:00 0.89
11:23:00 0.98 12:18:00 1.00 13:13:00 0.97 14:08:00 0.99
11:24:00 1.10 12:19:00 1.00 13:14:00 0.99 14:09:00 0.87
11:25:00 1.13 12:20:00 1.06 13:15:00 1.01 14:10:00 0.96
11:26:00 1.23 12:21:00 1.11 13:16:00 1.01 14:11:00 0.99
11:27:00 1.10 12:22:00 0.94 13:17:00 1.09 14:12:00 0.90
11:28:00 1.09 12:23:00 0.97 13:18:00 1.05 14:13:00 0.82
Average 1.14 Average 1.07 Average 1.00 Average 0.93

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



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

CEMS Analysis/Dust data

( ) ‘ S C G 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110 Page 3 of 4
Date&Time | Opacity(%) | Date&Time | Opacity(%) | Date&Time | Opacity(%) | Date&Time | Opacity(%)
1-Jul-23 1-Jul-23 2-Jul-23 2-Jul-23
14:20:00 0.92 15:20:00 1.00 11:15:00 1.86 12:10:00 1.93
14:21:00 0.95 15:21:00 0.87 11:16:00 1.84 12:11:00 1.85
14:22:00 0.76 15:22:00 0.93 11:17:00 1.72 12:12:00 1.87
14:23:00 0.92 15:23:00 0.92 11:18:00 1.90 12:13:00 1.81
14:24:00 0.94 15:24:00 0.85 11:19:00 1.90 12:14:00 1.84
14:25:00 0.91 15:25:00 0.82 11:20:00 1.90 12:15:00 1.89
14:26:00 0.92 15:26:00 0.91 11:21:00 1.91 12:16:00 1.90
14:27:00 0.77 15:27:00 0.88 11:22:00 1.86 12:17:00 1.93
14:28:00 0.74 15:28:00 0.97 11:23:00 1.75 12:18:00 1.87
14:29:00 0.80 15:29:00 0.97 11:24:00 1.94 12:19:00 1.85
14:30:00 0.98 15:30:00 0.96 11:25:00 1.98 12:20:00 2.20
14:31:00 0.83 15:31:00 0.90 11:26:00 1.92 12:21:00 1.97
14:32:00 0.98 15:32:00 0.89 11:27:00 2.13 12:22:00 1.79
14:33:00 0.96 15:33:00 0.90 11:28:00 2.07 12:23:00 1.85
14:34:00 0.89 15:34:00 0.92 11:29:00 1.95 12:24:00 1.89
14:35:00 0.99 15:35:00 1.07 11:30:00 2.12 12:25:00 1.83
14:36:00 0.98 15:36:00 0.83 11:31:00 1.98 12:26:00 1.80
14:37:00 0.98 15:37:00 0.81 11:32:00 2.06 12:27:00 1.37
14:38:00 0.99 15:38:00 0.82 11:33:00 2.11 12:28:00 1.19
14:39:00 1.00 15:39:00 0.88 11:34:00 1.94 12:29:00 1.22
14:40:00 1.00 15:40:00 0.80 11:35:00 2.06 12:30:00 1.23
14:41:00 0.99 15:41:00 0.98 11:36:00 1.99 12:31:00 1.26
14:42:00 1.00 15:42:00 0.88 11:37:00 2.02 12:32:00 1.32
14:43:00 1.09 15:43:00 0.85 11:38:00 1.77 12:33:00 1.32
14:44:00 0.91 15:44:00 1.00 11:39:00 1.85 12:34:00 1.19
14:45:00 0.85 15:45:00 0.93 11:40:00 1.75 12:35:00 1.34
14:46:00 0.85 15:46:00 0.88 11:41:00 1.70 12:36:00 1.35
14:47:00 0.82 15:47:00 0.86 11:42:00 1.56 12:37:00 1.27
14:48:00 0.97 15:48:00 0.85 11:43:00 1.72 12:38:00 1.27
14:49:00 1.01 15:49:00 0.80 11:44:00 1.76 12:39:00 1.21
14:50:00 0.93 15:50:00 0.82 11:45:00 1.80 12:40:00 1.13
14:51:00 0.91 15:51:00 0.85 11:46:00 1.76 12:41:00 1.00
14:52:00 0.88 15:52:00 0.90 11:47:00 1.91 12:42:00 1.11
14:53:00 0.93 15:53:00 0.88 11:48:00 1.67 12:43:00 1.15
14:54:00 0.86 15:54:00 0.89 11:49:00 1.88 12:44:00 1.06
14:55:00 0.87 15:55:00 0.91 11:50:00 1.96 12:45:00 1.21
14:56:00 0.86 15:56:00 0.97 11:51:00 1.97 12:46:00 1.20
14:57:00 1.16 15:57:00 0.90 11:52:00 1.92 12:47:00 1.07
14:58:00 1.00 15:58:00 0.86 11:53:00 1.77 12:48:00 1.16
14:59:00 0.88 15:59:00 0.83 11:54:00 1.73 12:49:00 1.28
15:00:00 1.01 16:00:00 0.92 11:55:00 1.79 12:50:00 1.11
15:01:00 0.94 16:01:00 0.88 11:56:00 1.93 12:51:00 1.15
15:02:00 0.92 16:02:00 0.89 11:57:00 1.93 12:52:00 1.28
15:03:00 0.79 16:03:00 0.87 11:58:00 1.81 12:53:00 1.17
15:04:00 0.89 16:04:00 0.88 11:59:00 1.97 12:54:00 1.12
15:05:00 0.94 16:05:00 0.89 12:00:00 2.03 12:55:00 1.19
15:06:00 0.89 16:06:00 0.90 12:01:00 1.94 12:56:00 1.08
15:07:00 1.00 16:07:00 0.82 12:02:00 2.01 12:57:00 1.22
15:08:00 0.89 16:08:00 0.72 12:03:00 2.03 12:58:00 1.00
Average 0.92 Average 0.89 Average 1.89 Average 1.43
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Date&Time | Opacity(%) | Date&Time | Opacity(%) | Date&Time | Opacity(%) | Date&Time | Opacity(%)
2-Jul-23 2-Jul-23 2-Jul-23
13:10:00 1.02 14:05:00 0.83 15:00:00 0.92
13:11:00 1.02 14:06:00 0.85 15:01:00 0.89
13:12:00 1.00 14:07:00 0.61 15:02:00 1.02
13:13:00 1.16 14:08:00 0.86 15:03:00 0.81
13:14:00 1.09 14:09:00 0.86 15:04:00 0.93
13:15:00 1.18 14:10:00 0.94 15:05:00 0.86
13:16:00 1.09 14:11:00 0.98 15:06:00 0.93
13:17:00 0.98 14:12:00 0.96 15:07:00 0.89
13:18:00 1.13 14:13:00 1.06 15:08:00 0.74
13:19:00 1.07 14:14:00 1.08 15:09:00 0.56
13:20:00 1.18 14:15:00 1.03 15:10:00 0.61
13:21:00 1.15 14:16:00 1.11 15:11:00 0.85
13:22:00 1.11 14:17:00 1.09 15:12:00 0.87
13:23:00 1.05 14:18:00 0.97 15:13:00 1.00
13:24:00 1.17 14:19:00 0.89 15:14:00 0.85
13:25:00 1.10 14:20:00 0.72 15:15:00 0.92
13:26:00 1.06 14:21:00 0.86 15:16:00 1.00
13:27:00 1.07 14:22:00 0.81 15:17:00 0.98
13:28:00 1.02 14:23:00 0.90 15:18:00 1.07
13:29:00 0.96 14:24:00 0.89 15:19:00 1.22
13:30:00 0.93 14:25:00 0.82 15:20:00 1.34
13:31:00 1.04 14:26:00 0.83 15:21:00 1.13
13:32:00 1.06 14:27:00 0.85 15:22:00 1.22
13:33:00 1.05 14:28:00 0.82 15:23:00 1.15
13:34:00 1.17 14:29:00 0.84 15:24:00 1.17
13:35:00 1.05 14:30:00 0.94 15:25:00 1.06
13:36:00 1.01 14:31:00 0.87 15:26:00 0.98
13:37:00 0.83 14:32:00 0.90 15:27:00 1.05
13:38:00 0.88 14:33:00 1.05 15:28:00 1.08
13:39:00 0.92 14:34:00 1.00 15:29:00 1.03
13:40:00 0.94 14:35:00 0.99 15:30:00 0.97
13:41:00 1.03 14:36:00 0.96 15:31:00 0.92
13:42:00 0.90 14:37:00 0.98 15:32:00 0.82
13:43:00 1.03 14:38:00 0.87 15:33:00 0.92
13:44:00 1.17 14:39:00 0.83 15:34:00 0.99
13:45:00 0.98 14:40:00 0.86 15:35:00 1.07
13:46:00 0.89 14:41:00 0.73 15:36:00 0.86
13:47:00 0.90 14:42:00 0.85 15:37:00 1.04
13:48:00 0.94 14:43:00 0.78 15:38:00 0.88
13:49:00 0.99 14:44.00 0.73 15:39:00 0.95
13:50:00 1.02 14:45:00 0.59 15:40:00 1.14
13:51:00 0.98 14:46:00 0.80 15:41:00 0.99
13:52:00 1.04 14:47:00 0.77 15:42:00 1.00
13:53:00 1.01 14:48:00 0.72 15:43:00 0.96
13:54:00 1.12 14:49:00 0.77 15:44:00 1.05
13:55:00 1.08 14:50:00 0.81 15:45:00 0.85
13:56:00 0.95 14:51:00 0.82 15:46:00 0.99
13:57:00 0.89 14:52:00 0.85 15:47:00 0.93
13:58:00 0.94 14:53:00 0.94 15:48:00 1.05
Average 1.03 Average 0.87 Average 0.97
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RM data
Count Actual concentration (ppm at dry, actual O,)

Run Date Time .
(Min) SO, NOXx co 0, (%)
10-Jul-23 14:35 1 4.02 410.97 20.66 15.65
10-Jul-23 14:36 2 4.00 413.56 22.66 15.69
10-Jul-23 14:37 3 4.03 415.43 23.43 15.68
10-Jul-23 14:38 4 3.96 417.20 23.70 15.69
10-Jul-23 14:39 5 3.99 418.15 23.18 15.58
10-Jul-23 14:40 6 3.93 417.26 23.10 15.65
10-Jul-23 14:41 7 3.91 420.19 23.68 15.69
10-Jul-23 14:42 8 3.90 420.98 23.59 15.72
10-Jul-23 14:43 9 3.89 420.05 22.96 15.76
10-Jul-23 14:44 10 3.83 419.18 22.83 15.73
1 10-Jul-23 14:45 11 3.77 420.05 21.64 15.71
10-Jul-23 14:46 12 3.74 420.88 20.32 15.75
10-Jul-23 14:47 13 3.77 418.98 20.76 15.70
10-Jul-23 14:48 14 3.71 417.59 20.08 15.68
10-Jul-23 14:49 15 3.66 420.31 19.78 15.73
10-Jul-23 14:50 16 3.71 421.48 19.41 15.70
10-Jul-23 14:51 17 3.64 420.23 20.17 15.62
10-Jul-23 14:52 18 3.64 422.89 19.59 15.61
10-Jul-23 14:53 19 3.67 423.68 19.33 15.56
10-Jul-23 14:54 20 3.60 424.33 19.11 15.58
10-Jul-23 14:55 21 3.58 425.30 19.32 15.52
10-Jul-23 14:56 1 3.50 424.84 19.18 15.54
10-Jul-23 14:57 2 3.52 425.08 19.30 15.54
10-Jul-23 14:58 3 3.48 421.09 20.14 15.53
10-Jul-23 14:59 4 3.44 418.53 20.70 15.51
10-Jul-23 15:00 5 3.47 416.91 20.62 15.46
10-Jul-23 15:01 6 3.41 415.57 20.96 15.49
10-Jul-23 15:02 7 3.34 416.08 22.26 15.50
10-Jul-23 15:03 8 3.33 413.78 21.89 15.61
10-Jul-23 15:04 9 3.25 411.08 22.41 15.60
10-Jul-23 15:05 10 3.27 404.63 22.44 15.56
2 10-Jul-23 15:06 11 3.27 401.03 22.05 15.57
10-Jul-23 15:07 12 3.22 394.70 22.86 15.50
10-Jul-23 15:08 13 3.18 395.13 22.59 15.57
10-Jul-23 15:09 14 3.17 395.64 21.34 15.50
10-Jul-23 15:10 15 3.15 388.47 20.26 15.55
10-Jul-23 15:11 16 3.14 372.63 20.22 15.46
10-Jul-23 15:12 17 3.18 387.66 19.48 15.50
10-Jul-23 15:13 18 3.14 386.48 19.09 15.47
10-Jul-23 15:14 19 3.17 388.06 19.66 15.45
10-Jul-23 15:15 20 3.19 389.65 19.81 15.48
10-Jul-23 15:16 21 3.14 392.40 20.21 15.45
10-Jul-23 15:17 1 3.12 393.38 20.31 15.47
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10-Jul-23 15:18 2 3.16 393.40 20.02 15.44
10-Jul-23 15:19 3 3.13 392.30 20.02 15.39
10-Jul-23 15:20 4 3.06 391.51 21.04 15.41
10-Jul-23 15:21 5 3.04 389.90 22.00 15.38
10-Jul-23 15:22 6 3.06 388.06 21.90 15.40
10-Jul-23 15:23 7 3.04 386.75 21.68 15.42
10-Jul-23 15:24 8 3.01 386.75 23.17 15.35
10-Jul-23 15:25 9 2.99 387.32 23.54 15.53
10-Jul-23 15:26 10 2.92 386.88 22.72 15.55
3 10-Jul-23 15:27 11 2.93 382.89 22.90 15.57
10-Jul-23 15:28 12 2.84 377.72 22.96 15.51
10-Jul-23 15:29 13 2.96 373.43 22.72 15.50
10-Jul-23 15:30 14 2.98 370.83 23.25 15.40
10-Jul-23 15:31 15 2.96 373.73 21.34 15.39
10-Jul-23 15:32 16 2.97 378.88 24.20 15.38
10-Jul-23 15:33 17 2.96 380.58 21.54 15.39
10-Jul-23 15:34 18 2.99 383.28 21.28 15.32
10-Jul-23 15:35 19 3.02 385.49 20.88 15.33
10-Jul-23 15:36 20 2.99 391.13 20.63 15.30
10-Jul-23 15:37 21 3.01 398.19 21.01 15.32
10-Jul-23 15:38 1 2.96 402.76 21.32 15.19
10-Jul-23 15:39 2 2.95 404.83 21.21 15.26
10-Jul-23 15:40 3 2.94 404.82 20.34 15.27
10-Jul-23 15:41 4 291 406.20 21.73 15.28
10-Jul-23 15:42 5 2.87 404.98 21.24 15.27
10-Jul-23 15:43 6 2.90 401.88 22.17 15.28
10-Jul-23 15:44 7 2.88 397.64 22.14 15.31
10-Jul-23 15:45 8 2.87 396.08 22.12 15.34
10-Jul-23 15:46 9 2.89 393.53 22.30 15.34
10-Jul-23 15:47 10 2.89 391.22 22.29 15.38
4 10-Jul-23 15:48 11 2.88 390.00 22.49 15.36
10-Jul-23 15:49 12 2.89 388.70 23.65 15.31
10-Jul-23 15:50 13 2.88 390.33 24.03 15.32
10-Jul-23 15:51 14 2.85 392.10 24.45 15.23
10-Jul-23 15:52 15 2.87 393.21 25.04 15.28
10-Jul-23 15:53 16 2.81 395.39 24.80 15.26
10-Jul-23 15:54 17 2.82 395.08 23.65 15.27
10-Jul-23 15:55 18 2.77 393.74 22.63 15.27
10-Jul-23 15:56 19 2.78 391.77 22.14 15.27
10-Jul-23 15:57 20 2.79 389.88 22.98 15.24
10-Jul-23 15:58 21 2.91 387.53 22.60 15.34
10-Jul-23 15:59 1 2.93 384.78 21.73 15.45
10-Jul-23 16:00 2 2.84 381.03 21.82 15.37
10-Jul-23 16:01 3 2.88 375.94 21.93 15.38
10-Jul-23 16:02 4 2.86 373.45 22.39 15.36
10-Jul-23 16:03 5 2.83 372.56 23.11 15.37
10-Jul-23 16:04 6 2.79 371.74 22.99 15.40
10-Jul-23 16:05 7 2.90 371.73 23.11 15.37
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10-Jul-23 16:06 8 2.94 372.58 22.95 15.34
10-Jul-23 16:07 9 2.83 373.94 22.47 15.40
10-Jul-23 16:08 10 2.82 374.64 21.97 15.37
5 10-Jul-23 16:09 11 2.78 373.35 21.26 15.29
10-Jul-23 16:10 12 2.78 371.58 20.79 15.34
10-Jul-23 16:11 13 2.81 371.62 20.68 15.30
10-Jul-23 16:12 14 2.77 371.18 20.05 15.30
10-Jul-23 16:13 15 2.78 371.53 20.74 15.28
10-Jul-23 16:14 16 2.78 372.08 21.83 15.27
10-Jul-23 16:15 17 2.75 373.84 26.27 15.31
10-Jul-23 16:16 18 2.72 373.23 28.54 15.30
10-Jul-23 16:17 19 2.72 372.35 28.81 15.46
10-Jul-23 16:18 20 2.73 371.02 28.41 15.51
10-Jul-23 16:19 21 2.71 367.63 28.67 15.50
10-Jul-23 16:20 1 2.66 365.51 28.39 15.48
10-Jul-23 16:21 2 2.64 363.89 27.38 15.49
10-Jul-23 16:22 3 2.74 363.42 26.69 15.49
10-Jul-23 16:23 4 3.07 362.90 27.82 15.47
10-Jul-23 16:24 5 2.85 362.63 27.10 15.55
10-Jul-23 16:25 6 2.78 361.55 25.31 15.34
10-Jul-23 16:26 7 2.72 360.55 23.69 15.43
10-Jul-23 16:27 8 2.67 362.90 24.27 15.42
10-Jul-23 16:28 9 2.69 363.64 24.88 15.45
10-Jul-23 16:29 10 2.84 364.64 24.31 15.42
6 10-Jul-23 16:30 11 2.61 366.83 23.51 15.42
10-Jul-23 16:31 12 2.61 381.64 23.16 15.45
10-Jul-23 16:32 13 2.64 377.63 23.10 15.38
10-Jul-23 16:33 14 2.65 371.79 22.88 15.41
10-Jul-23 16:34 15 2.66 368.89 23.05 15.38
10-Jul-23 16:35 16 2.64 367.15 23.26 15.35
10-Jul-23 16:36 17 2.60 368.79 23.20 15.37
10-Jul-23 16:37 18 2.59 369.75 23.17 15.33
10-Jul-23 16:38 19 2.61 368.66 23.37 15.31
10-Jul-23 16:39 20 2.60 368.95 23.86 15.30
10-Jul-23 16:40 21 2.61 369.82 24.73 15.33
10-Jul-23 16:41 1 2.58 370.17 24.52 15.33
10-Jul-23 16:42 2 2.61 369.34 25.00 15.40
10-Jul-23 16:43 3 2.59 368.73 26.10 15.48
10-Jul-23 16:44 4 2.54 367.28 25.00 15.45
10-Jul-23 16:45 5 2.55 364.37 24.44 15.50
10-Jul-23 16:46 6 2.52 360.54 23.87 15.48
10-Jul-23 16:47 7 2.53 358.57 22.23 15.48
10-Jul-23 16:48 8 2.54 357.68 21.70 15.48
10-Jul-23 16:49 9 2.54 358.08 21.11 15.54
10-Jul-23 16:50 10 2.53 35941 20.33 15.59
7 10-Jul-23 16:51 11 2.52 360.58 20.50 15.60
10-Jul-23 16:52 12 2.50 361.16 20.18 15.58
10-Jul-23 16:53 13 2.52 359.46 19.88 15.57
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10-Jul-23 16:54 14 2.50 359.79 19.65 15.61
10-Jul-23 16:55 15 2.50 359.77 19.58 15.59
10-Jul-23 16:56 16 2.50 357.96 19.74 15.58
10-Jul-23 16:57 17 2.53 356.66 19.84 15.51
10-Jul-23 16:58 18 2.54 356.07 20.55 15.47
10-Jul-23 16:59 19 2.53 357.60 20.54 15.48
10-Jul-23 17:00 20 2.47 359.63 21.17 15.49
10-Jul-23 17:01 21 2.50 359.33 22.08 15.47
10-Jul-23 17:02 1 2.47 357.98 22.38 15.51
10-Jul-23 17:03 2 2.48 358.42 22.33 15.65
10-Jul-23 17:04 3 2.43 358.28 22.79 15.69
10-Jul-23 17:05 4 2.42 354.72 23.23 15.66
10-Jul-23 17:06 5 2.44 349.82 23.10 15.64
10-Jul-23 17:07 6 2.45 346.84 23.19 15.68
10-Jul-23 17:08 7 2.45 345.02 23.00 15.77
10-Jul-23 17:09 8 2.44 343.63 22.81 15.67
10-Jul-23 17:10 9 2.42 341.56 22.06 15.62
10-Jul-23 17:11 10 2.40 340.84 21.28 15.66
8 10-Jul-23 17:12 11 2.39 341.93 21.30 15.62
10-Jul-23 17:13 12 241 342.04 20.94 15.63
10-Jul-23 17:14 13 2.38 342.95 19.79 15.75
10-Jul-23 17:15 14 2.39 344.13 17.52 15.68
10-Jul-23 17:16 15 2.44 342.25 19.30 15.61
10-Jul-23 17:17 16 2.47 344.04 18.68 15.67
10-Jul-23 17:18 17 2.47 349.78 17.91 15.69
10-Jul-23 17:19 18 2.49 353.21 18.42 15.69
10-Jul-23 17:20 19 2.51 357.40 18.62 15.69
10-Jul-23 17:21 20 2.52 362.22 18.65 15.62
10-Jul-23 17:22 21 2.54 366.98 18.89 15.63
10-Jul-23 17:23 1 2.49 370.90 19.57 15.61
10-Jul-23 17:24 2 2.46 374.04 19.60 15.63
10-Jul-23 17:25 3 2.51 377.41 19.83 15.60
10-Jul-23 17:26 4 2.43 379.15 21.50 15.54
10-Jul-23 17:27 5 2.41 379.15 21.99 15.65
10-Jul-23 17:28 6 2.43 377.96 21.62 15.64
10-Jul-23 17:29 7 2.37 373.33 21.25 15.62
10-Jul-23 17:30 8 2.40 368.51 20.05 15.68
10-Jul-23 17:31 9 2.39 365.00 20.06 15.67
10-Jul-23 17:32 10 2.30 360.63 20.74 15.68
9 10-Jul-23 17:33 11 2.30 355.80 20.56 15.67
10-Jul-23 17:34 12 2.27 348.58 20.39 15.71
10-Jul-23 17:35 13 2.30 343.38 20.59 15.64
10-Jul-23 17:36 14 2.26 338.12 20.42 15.61
10-Jul-23 17:37 15 2.28 334.78 20.51 15.49
10-Jul-23 17:38 16 2.30 332.28 21.02 15.42
10-Jul-23 17:39 17 2.28 332.34 21.19 15.42
10-Jul-23 17:40 18 2.28 334.25 21.84 15.35
10-Jul-23 17:41 19 2.27 335.48 22.37 15.33
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10-Jul-23 17:42 20 2.25 337.17 22.60 15.37
10-Jul-23 17:43 21 2.31 339.21 23.15 15.32
10-Jul-23 17:44 1 2.30 338.57 22.96 15.35
10-Jul-23 17:45 2 2.33 338.93 23.98 15.31
10-Jul-23 17:46 3 2.26 338.32 24.47 15.34
10-Jul-23 17:47 4 2.27 338.38 24.21 15.33
10-Jul-23 17:48 5 2.30 338.09 22.86 15.35
10-Jul-23 17:49 6 2.33 338.91 22.04 15.34
10-Jul-23 17:50 7 2.26 338.74 22.03 15.35
10-Jul-23 17:51 8 2.32 337.88 23.86 15.28
10-Jul-23 17:52 9 2.32 337.17 24.53 15.30
10-Jul-23 17:53 10 231 338.18 23.85 15.27
10 10-Jul-23 17:54 11 2.33 340.55 23.55 15.31
10-Jul-23 17:55 12 2.35 342.49 22.95 15.26
10-Jul-23 17:56 13 2.35 344.62 23.11 15.22
10-Jul-23 17:57 14 2.25 346.28 21.94 15.34
10-Jul-23 17:58 15 2.27 348.16 21.39 15.36
10-Jul-23 17:59 16 2.27 348.28 20.81 15.33
10-Jul-23 18:00 17 2.30 346.65 21.48 15.37
10-Jul-23 18:01 18 2.28 347.58 21.32 15.32
10-Jul-23 18:02 19 2.26 348.94 21.20 15.37
10-Jul-23 18:03 20 2.25 351.23 21.53 15.33
10-Jul-23 18:04 21 2.20 352.57 21.29 15.35
10-Jul-23 18:05 1 2.23 353.94 21.42 15.32
10-Jul-23 18:06 2 2.25 354.16 21.27 15.32
10-Jul-23 18:07 3 2.27 354.76 21.11 15.32
10-Jul-23 18:08 4 2.28 355.60 21.53 15.32
10-Jul-23 18:09 5 2.29 356.06 23.00 15.30
10-Jul-23 18:10 6 2.26 355.77 29.94 15.12
10-Jul-23 18:11 7 2.29 356.87 78.00 15.21
10-Jul-23 18:12 8 2.27 354.61 2391 15.32
10-Jul-23 18:13 9 2.27 356.11 21.78 15.30
10-Jul-23 18:14 10 2.30 361.49 23.12 15.26
11 10-Jul-23 18:15 11 2.33 365.34 22.73 15.44
10-Jul-23 18:16 12 231 372.52 22.34 15.60
10-Jul-23 18:17 13 2.25 377.83 22.50 15.73
10-Jul-23 18:18 14 2.35 377.65 22.20 15.53
10-Jul-23 18:19 15 2.33 374.59 22.44 15.49
10-Jul-23 18:20 16 2.35 376.65 23.30 15.60
10-Jul-23 18:21 17 2.30 382.08 23.23 15.66
10-Jul-23 18:22 18 2.30 383.38 23.48 15.63
10-Jul-23 18:23 19 231 380.70 22.55 15.57
10-Jul-23 18:24 20 2.32 380.63 22.98 15.44
10-Jul-23 18:25 21 2.36 382.48 23.00 15.40
10-Jul-23 18:26 1 2.36 387.89 23.65 15.41
10-Jul-23 18:27 2 2.39 395.03 23.72 15.39
10-Jul-23 18:28 3 241 398.86 23.45 15.40
10-Jul-23 18:29 4 2.39 402.88 22.78 15.44
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10-Jul-23 18:30 5 2.38 405.48 21.93 15.47
10-Jul-23 18:31 6 2.34 406.01 22.89 15.42
10-Jul-23 18:32 7 2.38 405.11 23.34 15.42
10-Jul-23 18:33 8 2.36 405.01 23.11 15.45
10-Jul-23 18:34 9 2.34 403.82 23.86 15.38
10-Jul-23 18:35 10 2.32 403.49 24.43 15.39
12 10-Jul-23 18:36 11 2.44 404.73 23.09 15.35
10-Jul-23 18:37 12 2.42 406.76 22.82 15.33
10-Jul-23 18:38 13 2.38 410.28 23.63 15.36
10-Jul-23 18:39 14 241 413.73 23.77 15.33
10-Jul-23 18:40 15 2.42 416.77 25.04 15.35
10-Jul-23 18:41 16 2.38 419.35 24.58 15.33
10-Jul-23 18:42 17 2.40 421.45 23.73 15.43
10-Jul-23 18:43 18 2.37 421.85 23.69 15.43
10-Jul-23 18:44 19 2.33 419.18 22.86 15.46
10-Jul-23 18:45 20 2.31 413.57 21.53 15.45
10-Jul-23 18:46 21 2.30 408.39 21.10 15.43

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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Analyzer Calibration Error Check
Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 1
Date 10-Jul-23 Tester Tawatchai T.
S0,
Brand Thermo Model 43i-HL Serial No. 1170530049
Range (ppm) 500 Gas conc (ppm) 251.2 Cylinder No. GN0005165
Source of M Cylinder Gas conc (ppm) 0 Cylinder No. 0
mid level (] Dilutor Eff conc (ppm) -
Cylinder value Analyzer response
Level y y P Difference (ppm) % of span  Criteria Result
(ppm) (ppm)
Zero 0 0 0 0.00 2.0% Pass
High 251.2 251 -0.2 -0.04 2.0% Pass
NO ,
Brand Thermo Model 42i-HL Serial No. 1170530048
Range (ppm) 750 Gas conc (ppm) 400.3 Cylinder No. GN0005165
Source of v Cylinder Gas conc (ppm) 0 Cylinder No. 0
mid level (] Dilutor Eff conc (ppm) -
Cylinder value Analyzer response
Level y ¥ P Difference (ppm) % of span  Criteria Result
(ppm) (ppm)
Zero 0 0.002 0.002 0.00 2.0% Pass
High 400.3 401 0.7 0.09 2.0% Pass
co
Brand Thermo Model 48i Serial No. 1170530054
Range (ppm) 1000 Gas conc (ppm) 788.2 Cylinder No. GN0005165
Source of M Cylinder  Gas conc (ppm) 0 Cylinder No. 0
mid level 1 Dilutor Eff conc (ppm) -
Cylinder value Analyzer response .
Level y y P Difference (ppm) % of span  Criteria Result
(ppm) (ppm)
Zero 0 0 0 2.0% Pass
High 788.2 788 -0.2 -0.02 2.0% Pass
0,

Brand Thermo Model 48i Serial No. 1170530054
Range (%) 25 Gas conc (%) 10.03 Cylinder No. EB0130755
Source of M Cylinder Gas conc (%) 0 Cylinder No. 0
mid level 1 Dilutor Eff conc (%) -

Cylinder value Analyzer response .
Level ¥ (%) 4 (%) P Difference (%) % of span  Criteria Result
(] (]
Zero 0 0 0 0.5% Pass
High 10.03 10.03 0 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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Initial System Bias Check

Customer  The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 1
Date 10-Jul-23 Tester Tawatchai T.
So,
Brand Thermo Model 43i-HL Serial No. 1170530049
Range (ppm) 500 Gas conc (ppm) 251.2 Cylinder No. GNO0005165
Direct measured System measured Difference o
Level (ppm) (ppm) (ppm) % of span Criteria Result
Zero 0 0 0.00 0.00 5.0% Pass
High 251 263 12.00 2.40 5.0% Pass
NO,
Brand Thermo Model 42i-HL Serial No. 1170530048
Range (ppm) 750 Gas conc (ppm) 400.3 Cylinder No. GNO0005165
Direct measured System measured Difference o
Level (ppm) (ppm) (ppm) % of span Criteria Result
Zero 0.002 0.775 0.77 0.10 5.0% Pass
High 401 400 -1.00 0.13 5.0% Pass
co
Brand Thermo Model 48i Serial No. 1170530054
Range (ppm) 1000 Gas conc (ppm) 788.2 Cylinder No. GNO0005165
Direct measured System measured Difference o
Level (ppm) (ppm) (ppm) % of span Criteria Result
Zero 0 0.014 0.01 0.00 5.0% Pass
High 788 744 -44.00 4.40 5.0% Pass
0,
Brand Thermo Model 48i Serial No. 1170530054
Range (%) 25 Gas conc (%) 10.03 Cylinder No. EB0130755
Direct measured System measured Difference o
Level (%) (%) (%) % of span Criteria Result
(o] (o] (o]
Zero 0 0 0.00 0.00 0.5% Pass
High 10.03 10.12 0.09 0.09 0.5% Pass
Time stamp 13:45

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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Post System Bias Check
Customer  The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 1
Date 11-Jul-23 Tester Kritakorn P.
So,
Brand Thermo Model 43i-HL Serial No. 1170530049
Range (ppm) 500 Gas conc (ppm) 251.2 Cyliner No. GNO0005165
Direct measured System measured Difference o
Level % of span Criteria Result
(ppm) (ppm) (ppm)
Zero 0 0 0.00 0.00 5.0% Pass
High 251 263 12.00 2.40 5.0% Pass
NO,
Brand Thermo Model 42i-HL Serial No. 1170530048
Range (ppm) 750 Gas conc (ppm) 400.3 Cyliner No. GNO0005165
Direct measured System measured Difference o
Level % of span Criteria Result
(ppm) (ppm) (ppm)
Zero 0.002 0.775 0.77 0.10 5.0% Pass
High 401 400 -1.00 0.13 5.0% Pass
co
Brand Thermo Model 410i Serial No. 1170530054
Range (ppm) 1000 Gas conc (ppm) 788.2 Cyliner No. GNO0005165
Direct measured System measured Difference o
Level % of span Criteria Result
(ppm) (ppm) (ppm)
Zero 0 0.014 0.01 0.00 5.0% Pass
High 788 744 -44.00 4.40 5.0% Pass
0,
Brand Thermo Model 48i Serial No. 1170530054
Range (%) 25 Gas conc (%) 10.03 Cyliner No. EB0130755
Direct measured System measured Difference o o
Level (%) (%) (%) % of span Criteria Result
Zero 0 0 0.00 0.00 0.5% Pass
High 10.03 10.1 0.07 0.07 0.5% Pass
Time stamp 10:00

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 1
Date 10-Jul-23 Tester Tawatchai T.
SO,
Level Initial System Bias Check Post System Bias Check Drift (% of Span) Criteria Result
Zero 0.00 0.00 0.00 3.0% Pass
High 2.40 2.40 0.00 3.0% Pass
NO,
Level Initial System Bias Check Post System Bias Check Drift (% of Span) Criteria Result
Zero 0.10 0.10 0.00 3.0% Pass
High 0.13 0.13 0.00 3.0% Pass
co
Level Initial System Bias Check Post System Bias Check Drift (% of Span) Criteria Result
Zero 0.00 0.00 0.00 3.0% Pass
Span 4.40 4.40 0.00 3.0% Pass
co,
Level Initial System Bias Check Post System Bias Check Drift (% of Range) Criteria Result
Zero 0.36 0.36 0.00 0.5% Pass
High 0.01 0.01 0.00 0.5% Pass
0,
Level Initial System Bias Check Post System Bias Check Drift (%) Criteria Result
Zero 0.00 0.00 0.00 0.5% Pass
High 0.09 0.07 0.02 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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Airgas USA, LLC
6141 Easton Road
By 1
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(‘LR FIFF(}A] E OF ANALYSES
‘Grade of Product: EFA }F"z_“n‘%:@mﬂ '

Part Number: ..~ - EQ2NIS0E15A0228 Reference Number:  160-401642520-1.
Cyiinder Number: EBO130755 Cylinder Volume: 1452 CF '
Laboratory: 124 - Plumsteadville - PA Cylinder Prassure: 2015 PSIG
PGVP Number: = A12019 Valve Cutlet: 590
Gas Code: 02 BALN ) Certification Date: Mov 05, 2019

: Explratton Date: Nov 05, 2927 ;

e

(_,nruf'cdt!on perf'armed in an,urdm.re with "EFA Traceability Protocel f0| Assay and Ceriificalion of Gasecus Calibration Standards WL{\' 2012y duwmem LW\
600/R-12/53%, using the assay proceduras listad. Analytical Methodology dnes nct require coirection for analytical interferance. This cylinder has a iotal analytical
uncertainty as .laled below with a confidence level of 85%. There are ne significant impurities which affect the use of this calibration mixture, All cong F’i’\"atluna are on
mola/mole basis unless othervise noted.
Do Not Use This Cylinuer below 100 psig, i.€. 0.7 megapascals:

ANALYTICAL RESULTS
Coimponent Reqguesied Actual . - Preiocof

Toial Relative fAssay
Concentration Concentration Method Uncertainty Dates
OXYGEN 10.00 % 10.03 % G1  +/-0.4% NIST Traceable 11/05/2019

NITROEN ] Balace

CALIBRATION STANDARDS
Type LotID Cylinder No Cancentration . Uncertainty

Expiration Date
May 14, 2026

120620 CC367413 ?2 883 % OXYC‘ENJNIT}\OGEN

- 0.2%

ANALYTICAL EQUIPMENT
Instrument/MakeModel Anaiytical Principle

Last Muitipoint Calibration
ﬂ SIEMENS OXYMAT 6 - W5951 - OZ ; PARAMAGNETIC Oct 22, 2019 l

Triad Data Available Upon Request
NOTES:GROSS WEIGHT: 26.4 KG
NET WEIGHT: 4.2 KG

PO#: 5219005164

- Approved for Release {ACCREDITED!|  Page 1 of 1604016425201
: - A i R W :
CERT 3082.05
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= Airgas Specialty Gases
Al rgas Airgas USA LLC
o 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: EO05NI79E3HAQ000 Reference Number: 160-402454696-1
Cylinder Number: GNO0005165 Cylinder Volume: 269.8 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2214 PSIG
PGVP Number: A12022 Valve Outlet: 660
Gas Code: CO,C02,NO,NOX,S02,BALNZ2. Certification Date: Jun 21, 2022

Expiration Date: Jun 21, 2030

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
NOX 400.0 PPM 400.3 PPM G1 +/- 0.8% NIST Traceable 06/14/2022, 06/21/2022
SULFUR DIOXIDE 250.0 PPM 251.2 PPM G1 +/- 0.7% NIST Traceable 06/14/2022, 06/21/2022
NITRIC OXIDE 400.0 PPM 399.9 PPM G1 +/- 0.8% NIST Traceable 06/14/2022, 06/21/2022
CARBON MONOXIDE 800.0 PPM 788.2 PPM G1 +/- 1.4% NIST Traceable 06/15/2022
CARBON DIOXIDE 20.00 % 19.90 % G1 +/- 1.4% NIST Traceable 06/14/2022
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration ‘ Uncertainty Expiration Date
NTRM 190607-08 EB0112911 246.6 PPM SULFUR DIOXIDE/NITROGEN +/- 0.4% Mar 09, 2026
PRM 12395 DB87660 9.91 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 22, 2022
NTRM 011808 KAL003947 a70.9 PPM NITRIC OXIDE/NITROGEN +/- 0.6% Apr 16, 2024
NTRM 15010115 KAL003466 494.6 PPM NITRIC OXIDE/NITROGEN +/- 0.5% Aug 16, 2027
GMIS 124206889110 CC322674 4.474 PPM NITROGEN DIOXIDE/AIR +/-2.0% Feb 25, 2025
NTRM 210601 CC733287 977.3 PPM CARBON MONOXIDE/NITROGEN +/-1.6% Aug 31, 2027
NTRM 06011815 K000371 23.04 % CARBON DIOXIDE/NITROGEN +/- 0.5% Jun 27, 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 FTIR AUP2110295 CO2 FTIR May 26, 2022
SIEMENS ULTRAMAT 6 N1M8050 NDIR Jun 15, 2022
Nicolet iS50 FTIR AUP2110295 NO FTIR Jun 09, 2022
Nicolet iS50 FTIR AUP2110295 NO2 FTIR May 26, 2022
Nicolet iS50 FTIR AUP2110285 SO2 FTIR Jun 02, 2022
|ACCREDITED|

Approved for Release CERT 3082.05 Page 1 of 1
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Relative Accuracy Test Audit & Dust Correlation Report The Siam

Cement (Tha luang) Co.,Ltd )
(White Cement Plant)
Sampling Date: 8 - 9, 30 November - 2 December 2023

Location: Kiln 2

BnVihenimental
Monitoring Report

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

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



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

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



( ‘ Environmental Laboratory RATA Report & Conclusion
} ‘ S ‘ G Metrological Center, SCI Eco Services Co., Ltd Page 1 0f 11
\ ) 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110

S1YVIUNANISASIDADUNISIIVIUYDVSEUUAAIIASIDIA
AtunIwoINIADEcidIdDVIVUSOTUG

1. unun

usSENYuBIuuding (MKasw) 51a Asvvududivudund 1WI10Y) UDUKUNETH USUN 10a & To S1A 1sos3a
Isa S 1I0URHAdNITUN1SASI9aUNISHVIUYDYS:UUAQILASIDIAATUNIWDINFADE IV EDITDVILUSATUIE
(CEMS) AUdavrdainn 2 usUnyudiuuding (MiKasw) $1ma (svvududiuucdiund 1w1oV) SINDWS:WNSUIN
SvH3aas:us Tasriin1sasI93as:H31O5UA 8 - 9, 30 WOADNIEU - 1- 2 SUDIAL 2566 doduasunisasivaau
NASHAIVIUSIVSVIUDNIVAUIDNENS Code of Federal Regulations (CFR) 40 Part 60 (2010) Method 2 3A 6C 7E 1a:
10 Tu Appendix A l1azIONaNs Performance Specifications 2 3 4 1a: 6 fu Appendix B

2. JaquUs:zavaA

2.1 IWaNnadauAIUILNUEGIdUWNnS (RATA: Relative Accuracy Test Audit) JoVS:UUAQAAUASIOIQ
AtuNwaNA TagiuSauiRsuAIAUIUGUASIUTEOINS UL CEMS AUATARTGDN Reference method THIDUTUGU
Jonnualuionans 40 CFR Part 60 Appendix B (ol

- Performance Specification 2 for SO, and NOx
- Performance Specification 3 for CO, and O,
- Performance Specification 4 for CO
2.2 IWONQEDUKIAIAIAUWUSNIVATASIHITVAINISADUAUDVYDVSEUU CEMS a:USuInuAIY
1I3uFuUATEDINNNSAS2930d2858N155105V (PM CEMS Correlation K30 Dust correlation) anudorisualu
1D 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 WIS0I09S
Dust Correlation 30 wOFPNTgU - 1 - 2 SUDIAN 2566 Wuazoov
Stack Kiln 2 —
RATA 8 - 9 WOFONT8IU 2566 SO,, NOx, O,, CO

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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151V 2: WINVIUARINSNA&oU 31ASTEH NasAS2ddauAUNIW

wUnNvYIUNQSEDU/INUAIDENY

1 3AgosasUsilund angoidu 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 UNgaUWoLy gossunov KU IFHUENAIRUTDE D

5 unghosUuNNU IanYQAs KU IFHUENAIRUTDE D

6 unglsSuUQs JVANEVSUNS WRIII3{B) IFHENAIRUDED

7 ungdsy gndiunu chisuo I3HUEAIRUCTDE Y

8 ueNADSSY Junov kv IFHEAIRUCHDED
dansigviuNanIsnaaau

1 UWaDAUSUT TYUSSSU KUY |51HL§1H'LJS:61ﬁavdﬁﬁﬁmsimsw:ﬁ D-0br-V-00lE
2 UWaWsnIUY o1oulan cNIKUY I HERSarsIevIU
ADUALVIUSIASIERIIASSI8VIUWA

1 ulgndgwa viunia: chisuo KAJUAUQIAHDVUAUANISIIASIIH  D-0DR-A-000¢
2 ungoudcul 1IASDVIY chisuv IFNKUNAUS:SIROVURQUANNSIIASIEE  2-00r-D-0000
4. Usny

4.1 Standard reference method (SRM H59 RM) AioN1s01S203ad28383108v audonikualu 40 CFR
Part 60 Appendix A: Test Methods

4.2 Relative Accuracy AoANFUYSNIYDYAIIWIANCGIVSIK30ANIDE8AUITUIUDVAIBHIDSASINIS
S:UNEYDYANBOIN RM AUAIUIZUGUDIN CEMS UdNdDedasa: 2.5 (A toss) yoVAIEUUS:ANSALIBDIU
Tunisnaaoula:HISAIEANNASYOY RM H3DAINIASIIUNISS:UNERE

4.3 Paired Sample AoN1SINUADENVNUADDVAD8350SVIVUITUAKSDNSIAUADYLTDDE IV TUBIVIDAN
IQgdnU

4.4 Correlation ﬁamwue’TUV\Tus'vT?ugwu|8\m[ﬂmmams'aﬁﬁs“umsas‘wmwuéquus's'aus:m'wwaﬁTﬁ
91N PM CEMS AUAUITUTURUA:009ATEINNNSASI05ad83881059 (RM) AKUDEAUITUIUIGEDAU
4.5 Correlation Coefficient (r) Fo(T235015vUSUNUYDVAIUIUWUSSIHI0ANAIBUTUNUYDY PM
CEMS rU389109Y RM

4.6 Confidence Interval Half Range (CI) Ao(TDIIUsNWataRKUIeEvAZLHIVYDVAIIUNIWYDVAIIL
IBoudosa: 95 souAUIBUTURABYDY PM ARNAA:IUT (y) AFIUDTUDINAINISADUEUDYUDY PM CEMS
(x) BodovuovnIsBolunIAuAgalasAsvAUIBaIUuITuRIAU

4.7 Tolerance Interval Half Range AoA3VYDYAIIUN3TVYDY Tolerance Interval Tag il AN Upper llaz
Lower Limits 3onigTugavditadonaido:us:nauddadoga:Arrualduavds:sinsyoavdoyalusuina

wSoudIgs=AUADILIBDLIU (Level of Confidence)

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

5.1 JomKuadIHSUNISNAddUAIIILIUENFUWNS (Relative Accuracy Test Audit)

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

AYIUUINNDT 50% YovNIsnIvIudsnG

2) msiAuca8v: Tudiosndn 21 uAfulciazyacogv

3) 9WdUCHDEIV: INUCTDEIVADE RM TUDeiN31 12 yaddogviazaiuisnidon [Bsacdinognv

IWDNISAUDCUNWATAIdAVIC 9 yaddogvIuld TagwoistuioINAUIKUNENYDYTDYA

4) RM: AT31asINCUANISNAE@DUNIATE: S195VANUANS VA 3

a1s1vin 3: RM Aidna: Relative Accuracy Criteria

wisidiaos Relative Accuracy Criteria Reference Method PS
SO, Method 6C PS2
<20% RM or <10% Std
NOx Method 7E

(o Y +1% volume Method 3A PS3
Cco <10% RM or <5% Std Method 10 PS4

HUBIKQ : RM T3IUSsuIRsulunstifAIndsansuaWuunuzrinn1snaaoulANLANNGT 50% YovAILIASTIU

std T5IUSsUIRaUTUNSIURANDEsENSUaWUY U INISNaaoUDAIiDEN3T 50% YovFIUIASIIU

5) MsAUdDLU:

- JsuTAidunnsnan ok (Moisture correction)

. C trati i
Concentrationg,, = —————orwet daunisi
(1-Bws)
- JSutiilufnsnanio: 7% O,
20.9-7 s
ppm @ 7% 0, = ppm @ actual 'm dunisn 2
- ANIDAgWac Y (Arithmetic mean)
-1 . i
d=-Y,di aunisn 3
n

lagA: Y1, di Aowasdouyovdoyalciazya
n ADJIUDDUBACTIDENY

- ANADWITEVIVULUNASTU (SD)
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1/2
i g My o .
SD = |== aunisn 4
n—1
- M&UUsENSAMUIBDLIU (CO)
SD ]
CC - t0975 - ﬁ aUﬂ’lSﬂ 5
- ANADIUIINUENTUWNS (RA)
d|+|cc i
RA = ';T'W ' % 100 AUNIsh 6
Tasf : RM FoAinds RM H3oAIWASIU
-&nsSu o2
RA=|d|

5.2 domMKuadIHSUNISNAadUAIUEUWUSUDVSEUU Dust Correlation
1) Dust correlation condition: INUCTYDEWHUAzDDVA 3 S:AUADUITUGU

2) N1SIAUCEID81V: INUAIDEIVHUADOVAI838D1vDY (RM) TaaTd US.EPA Method 5 H3D
US.EPA Method 17 1a:dn1suufinnaisudu-Suganisifuchogv

3) DWDUCEHOEV: INUADDEVIIVU Single sample MVHUA 15 (DOETY

4) Recommended Standard Deviation (RSD): 1ICia:C1og10ARINISIAUIUU Paired sample Govid
NISAIUDCUAT RSD azwanisAudtudoviduriuincuiTydosnsa 10 ACDoev anidunisinu
(MOEIUU Single Sample TUdovAUDTUAT RSD

5) ANAWIgUIURUAazoov: N 3 s:AUADIWITUTUYDYHUazDDYAASIDIAld dovdogvlpasos
a: 20 yovyadmoevroruaoguncassauAdITUIU

6) RM ATénazinu7Ain1vadd: n1sasd0aoUAdIUAUWUS Dust correlation 9:1510U Method 5
H30 Method 17 cnudornHualu 40 CFR 60 Appendix A : Test Methods IJu RM UnunidSguingu
AUANCIDUAUDYYDY CEMS lIaziNtuAINISNAdoun vandovnadvany Performance Specification 11
: Specification and Test Procedure for Particulate Matter Continuous Emission Monitoring

System at Stationary Sources BVIINCUANISNAFDUCNIUANSIVA 4
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@1SIVN 4: INCUANNISNAdDUNVANAYDY Dust correlation

INcuinIsnadsu
sUnvuANUAUWUS Confident Interval Tolerance
Correlation coefficient ()
Half Range (Cl) Interval (TI)
Linear correlation - ikavriidaRbnisUaosuawy
Logarithmic correlation Uo8n3d1 50% YovAINASTU 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

Tsvvruyudivudud
2/ 8705YoINUSINIANSINSIVNSWENNSSSSUBIGNiazaviinadan SovrinsuauiasgiuAduAMsUaasnvoInMAIdeoInIsvviu

Judiuudntduovidaiuidowavriolusanauluniswaa (w.q 2549)
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7. 9UnsainazinSaviionislunisasdvaaundiugndov

a1s7vi 6: aUnsaiiiETlunisasavaaundIuQNdovydvs:uU 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. GNOOO5165
EPA Protocol standard - Calibrate NOy Cylinder No. GNOO05165
calibration gas - Calibrate CO Cylinder No. GNOOO05165
- Calibrate O, Cylinder No. LL173403
Wu Stack sampler WSebRlaAIEELRIV APEX Instruments

8. NANNSQSDVYdoU
8.1 =aN1SASIDADUANUILUEITUWNSUDY CEMS

WAaN1SASIOEDUADIILUENTUWNSUDY CEMS d1HSUCSI930M1L SO, NO, O, CO lla: Flow rate
fudaovridoinn 2 uSENYudiuuding (MKasw) S1na Jsvouyudivudynd ©I2Y) SUNDWSIWNSUIN
Svrdaas:ys awisnasdidaituluatudorinruadirsunisnagouAUIUENFUWNS dviiaaviuansio
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
AuDtUIUSUIRgURTUINCUANVARGAVIAAQVTUCISTVA 8
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s 8: asUwanisAudulssuiisuaimvadtduovddovkiomn 2
_ . - g . RA WU/
WIASJIQDS un HUD® RM CEMS Diff. CC RA ..
Criteria Tusu
SO 8 Nov 2023 ppm -0.90 0.22 -1.12 0.27 0.31 <10 WU
NO," 8 Nov 2023 ppm 554.09 572.24 -18.32 15.27 6.06 <20 WU
Cco¥ 8 Nov 2023 ppm 161.73 176.70 -14.97 12.06 3.92 <5 WU
0, 8 Nov 2023 % 14.93 15.46 -0.53 - 0.53 <1 WU

HUNEIKQ: 1/ IUS8UIREUUAT RM
2/ IWSguIRauriuAm Standard

8.2 MaN1SNQadUANUAUWUS Dust correlation

WANISASIOADUADIUIUWUS Dust correlation d1SuasdodanIuazoovoInUaovyovUaoy

KJDINT 2 USENYuBILUdTng (MaKasv) 31rma 1svoiuydudivudund 112V) SINDWS:WNSUIN SVH3Q

as=ys awisnasdldsnduluanudoniruadirsSunisnadaounIUEUWUS AoIaaviucsIvi 9

ansVA 9: JomKuanIsnadduAIUFUWUS Dust correlation

Jomnua Incun wanisnaaou wa

97UduU sample 15 sample 15 sample WU
281V 20% YdVIIUOU Paired Level 1: 0-50% of maximum PM 26.67% WU
sample (HS2081vU28 3 ACTI0EV) Level 2: 25-75% of maximum PM 40.00% WU
fundiaz Level Level 3: 50-100% of maximum PM 33.33% WU

DINNISASID3ANA3IASIHADLITUGUYDYNUADDVIA8TE RM StHDW3UA 26-28 NUNWUS

2565 @UNSnIaavNadauansIvn 10 1azNAWUDN A
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159 10: WaN1sASI93aUSUIUNUAaz2DVAI83831V5V ISEVAIAUATNAIADNITUIUYDYHUALDDV

P e AUIduduu %IRBEU

n un nan ? . Dust Level
(mg/m3* Agvda

1 01 Dec 2023 13:55 - 14:37 9.75 32.92

2 02 Dec 2023 09:30 - 10:12 10.45 35.27

3 30 Nov 2023 12:03 - 12:45 10.55 35.60 revelT

4 30 Nov 2023 13:36 - 1418 12.87 43.43

5 02 Dec 2023 11:55 - 12:37 11.55 50.99

6 02 Dec 2023 12:45 - 13:27 15.30 51.64

7 30 Nov 2023 14:24 - 15:06 15.47 52.22 Level 2

8 02 Dec 2023 11:05 - 11:47 15.92 53.71

9 01 Dec 2023 12:10 - 12:52 16.35 55.19

10 30 Nov 2023 12:50 - 13:32 17.63 59.49

1 01 Dec 2023 12:20 - 12:52 18.60 62.78

12 01 Dec 2023 13:05 - 13:47 21.91 73.94

13 02 Dec 2023 10:18 - 11:00 24.39 82.30 Level 3

14 01 Dec 2023 10:30 - 11:12 29.57 99.81

15 30 Nov 2023 10:30 - 11:2 29.63 100.00

*ANADIITUTURNUAzDDVINNNSASIOIANREANTD: 7% O2, dry basis

ioUunANAWITUIURNUADDYAASI3ATATUIUSEUIREUNUAINISADUEAUDVYDVS:UU CEMS KSD

AAWAUNaYTUBIvRadudRUL:Iddayadvnaavuansvi 11 Joyadonaino=nnuiruTEunisAudtu

Dust Correlation IWOHIATNIVADCIAZIADNAUNISAIKUIEE

12 nazNARUDN O

WaNISAUDIUIUSEUIRBUADIUAUWUSIUUCVSOUAVINTURAANIKUAQTU PST1T aviidaviuansivn
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a1svi 11: ndavnisidSeuiiguAIABRLIAYAUVUSUIUAUAZDDYDINGE5IVEY

o o < AR WAUNEY AWIGUBUNU
daun un Pal o (mg/mey*
1 30 Nov 2023 11:16-11:58 1.05 11.00
2 30 Nov 2023 12:03-12:45 0.97 4.00
3 30 Nov 2023 12:50-13:32 0.95 7.00
4 30 Nov 2023 13:36-14:18 0.98 5.00
5 30 Nov 2023 14:24-15:06 0.95 6.00
6 01 Dec 2023 10:30-11:12 0.90 12.00
7 01 Dec 2023 12:20-12:02 0.93 7.00
8 01 Dec 2023 12:10-12:52 0.94 7.00
9 01 Dec 2023 12:18-13:06 0.95 9.00
10 01 Dec 2023 13:55:14:37 0.41 4.00
1 02 Dec 2023 09:30-10:12 0.48 4.00
12 02 Dec 2023 10:18-11:00 057 9.00
13 02 Dec 2023 11:05-11:47 0.58 6.00
14 02 Dec 2023 11:55-12:37 0.63 6.00
15 02 Dec 2023 12:45-13:27 0.52 6.00

*ANADIITUTUAUAZDDVOINNISASIOIAAENND: 7% Os, dry basis
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151V 12: WaNISANUDWU Dust correlation IUS8UIRguA>IWdUWUSSUNIUUCNYE)

Confidence Tolerance
interval interval
Correlation
Correlation Equation half range half range
coefficient (r)
percentage percentage
(%CI) (%TI)
Linear Y =10.967x + 8.9325 0.346 2.02 8.10
Polynomial Y =-35.067x?+ 62.533x - 8.2964 0.332 2.56 8.28
Logarithmic Y =8.0272In(x) + 19.839 0.366 2.00 8.04
Exponential Y =10.0170840% 0.373 1.83 7.61
Power Y =18.992x0%4787 0.403 1.80 7.50
Criteria 2 0.75 <10% <25%

0INAISIVA 12 ITDWOISUINISWIUINCUAYDYVAN 1, Cl, TI wuaIsUIuUADIWANWUSAIKUNzaungatunis
UU1fEvIUAD Power correlation (Wo1SCUNDINTDIMAUDYS:UUUIUQ Bag Filter) 10000 INDAN r gOAdQ 1azA1
Cl, T AWuINturinisgousU 1IoIRsumaaunissUiuudu TagnstwAwduwusaiuisanaavidaiusun 1

35.00
30.00 y= 18.992x0-4787
N R?=0.1912 b ®
o}
2 25.00 ®
” (]
&g 20.00 PR
S e
£ 1500 0 %o <
s | e °
lod ° ([}
v 10.00 o
€
9
«“ 5.00
=
o
0.00
0.00 0.20 0.40 0.60 0.80 1.00 1.20
CEMS value (% Opacity)

nwn 1: nsaWnaavAINWFUWUSIIUU Power correlation StH31VAINISADUAUDVOIN CEMS NUADIY
1WudunluazoovdINMISAsI93add8 RM Aan1d: 7% O, ydovUaDvHIDINT 2
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9. as_UNamsmsaaaaun:nugnﬁa\)

wanisnaaoudivduaiuisnasdldsn CEMS yovUaovridoind 2 usEnJudivuding (niKadsw) 51na
(svVIUYuBILUYID 1812V) SINDWSIWNSUIN SVHIA&s:US WIuN1sNaaounIsiIvIu (RATA) aUINtun
Relative Accuracy iWulJenudonruauov 40 CFR 60 Appendix B

FHSUAIAUWUSSHIANADIUAUIEVRUAIUITUIURUADDY (Dust correlation) SUIUUADIWAUWUS
Aikuizauidun2 W FUWUSIUU Power correlation IG2VoINGAN TAN r goAganazAi Cl, TIAWIUINtUAaIU
Joniruanisidon sdnvuawun 1sTulonans 40 CFR Part 60 Appendix B : Performance Specification 11 :
Specification and Test Procedure for Particulate Matter Continuous Emission Monitoring System at Stationary

Sources
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MAWNUDN N

WaAUDUIIA=DIASI1:KAN Relative Accuracy
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SO , Relative Accuracy Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Kiln 2
Address 28 M. 4, Khao Wong, Phra Putthabath, Saraburi 18120 Date 8-Nov-23
Report No. EL23/00048 Parameter SO,
Reference US EPA Method 6C Tester Pramot S.
Attn Warunya P. nzifaulaui 1-evw-2-conw
Run Date Time Concentration (ppm) ¥ di (ppm) din2 Sample
Start Stop CEMS RM status
1 8-Nov-23 20:25 20:45 0.19 1.93 1.74 3.01 Rejected
2 8-Nov-23 20:46 21:06 0.18 -0.39 -0.57 0.32 Used
3 8-Nov-23 21:07 21:27 0.19 -0.70 -0.89 0.79 Used
4 8-Nov-23 21:28 21:48 0.20 -0.78 -0.98 0.97 Used
5 8-Nov-23 21:49 22:09 0.21 -0.51 -0.72 0.52 Used
6 8-Nov-23 22:10 22:30 0.25 -0.97 -1.22 1.50 Used
7 8-Nov-23 22:31 22:51 0.27 -0.95 -1.22 1.48 Used
8 8-Nov-23 22:52 23:12 0.24 -1.34 -1.58 2.50 Rejected
9 8-Nov-23 23:13 23:33 0.26 -1.20 -1.46 2.13 Used
10 8-Nov-23 23:34 23:54 0.23 -1.44 -1.67 2.78 Rejected
11 8-Nov-23 23:55 0:15 0.21 -1.24 -1.44 2.08 Used
12 9-Nov-23 0:16 0:36 0.20 -1.36 -1.56 2.45 Used
Average 0.22 -0.90 -1.12 1.36 -
Sum 1.96 -8.11 -10.07 12.23 -
t0.975,n=9 2.306
N 9
SD 0.35
SO, Emission standard value 450 ppm
Compared with RM or Standard 2 450
cC 0.27
RA Criteria (%) 10.00
RA Value (%) 0.31
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,yersge) + (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

nzifauaun 1-evw-3-oon® NSLUAULRUN V-ao’-A-000&
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NO y Relative Accuracy Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Kiln 2
Address 28 M. 4, Khao Wong, Phra Putthabath, Saraburi 18120 Date 8-Nov-23
Report No. EL23/00048 Parameter NOy
Reference US EPA Method 7E Tester Pramot S.
Attn Warunya P. nudaulaai 1-eow-3-conw
RUN Date Time Concentration (ppm) 2 di (ppm) din2 Sample
Start Stop CEMS RM status
1 8-Nov-23 20:25 20:45 613.91 593.57 -20.33 413.44 Used
2 8-Nov-23 20:46 21:06 583.28 565.52 -17.76 315.49 Used
3 8-Nov-23 21:07 21:27 583.83 560.65 -23.17 536.99 Used
4 8-Nov-23 21:28 21:48 600.69 568.08 -32.62 1063.85 Used
5 8-Nov-23 21:49 22:09 653.97 591.67 -62.29 3880.53 Rejected
6 8-Nov-23 22:10 22:30 622.81 581.42 -41.39 1713.08 Used
7 8-Nov-23 22:31 22:51 690.84 626.94 -63.90 4082.94 Rejected
8 8-Nov-23 22:52 23:12 524.09 530.06 5.97 35.65 Used
9 8-Nov-23 23:13 23:33 558.57 536.42 -22.15 490.60 Used
10 8-Nov-23 23:34 23:54 471.77 492.59 20.82 433.38 Used
11 8-Nov-23 23:55 0:15 592.80 558.51 -34.29 1175.75 Used
12 9-Nov-23 0:16 0:36 653.41 586.48 -66.92 4478.35 Rejected
Average 572.42 554.09 -18.32 686.47 -
Sum 5151.74 4986.82 -164.92 6178.25 -
t0.975,n=9 2.306
N 9
SD 19.86
NOy Emission standard value 450 ppm
Compared with RM or Standard 2 554.09
CC 15.27
RA Criteria (%) 20
RA Value (%) 6.06
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

sLdBULRUN 1-adw-3-000D
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CO Relative Accuracy Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant Location Kiln 2
Address 28 M. 4, Khao Wong, Phra Putthabath, Saraburi 18120 Date 8-Nov-23
Report No. EL23/00048 Parameter co
Reference US EPA Method 10 Tester Pramot S.
Attn Warunya P. nztfauaufl 1-evw-3-oonw
RUR Date Time Concentration (ppm) " di (ppm) dir2 Sample
Start Stop CEMS RM status
1 8-Nov-23 20:25 20:45 195.49 172.97 -22.52 507.37 Used
2 8-Nov-23 20:46 21:06 196.16 187.43 -8.72 76.08 Used
3 8-Nov-23 21:07 21:27 204.54 175.29 -29.26 855.86 Used
4 8-Nov-23 21:28 21:48 186.93 145.80 -41.12 1691.23 Used
5 8-Nov-23 21:49 22:09 236.61 192.00 -44.61 1989.71 Rejected
6 8-Nov-23 22:10 22:30 155.84 167.94 12.10 146.42 Used
7 8-Nov-23 22:31 22:51 154.39 149.85 -4.54 20.58 Used
8 8-Nov-23 22:52 23:12 150.34 209.26 58.92 3471.68 Rejected
9 8-Nov-23 23:13 23:33 181.49 173.43 -8.06 65.01 Used
10 8-Nov-23 23:34 23:54 131.11 176.87 45.76 2093.85 Rejected
11 8-Nov-23 23:55 0:15 156.38 146.87 -9.51 90.45 Used
12 9-Nov-23 0:16 0:36 159.05 135.95 -23.10 533.75 Used
Average 176.70 161.73 -14.97 442.97 -
Sum 1590.27 1455.53 -134.74 3986.75 -
t0.975,n=9 2.306
N 9
SD 15.69
CO Emission standard value 690 ppm
Compared with RM or Standard 2 690
cC 12.06
RA Criteria (%) 5
RA Value (%) 3.92
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,yerge) + (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.

Envir A

N HEULRUT V-0Dw-3-000D nefaulani y-eve-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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O, Relative Accuracy Test Report

Customer The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant)  Location Kiln 2
Address 28 M. 4, Khao Wong, Phra Putthabath, Saraburi 18120 Date 8-Nov-23
Report No. EL23/00048 Parameter 0,
Reference US EPA Method 3A Tester Pramot S.
Attn Warunya P. nziiauau 1-eow-3-oone
Run Date Time Concentration (%) b di (%) dir2 Sample
Start Stop CEMS RM status
1 8-Nov-23 20:25 20:45 15.34 14.73 -0.61 0.37 Used
2 8-Nov-23 20:46 21:06 15.13 14.62 -0.51 0.26 Used
3 8-Nov-23 21:07 21:27 15.10 14.60 -0.50 0.25 Used
4 8-Nov-23 21:28 21:48 15.04 14.52 -0.52 0.27 Used
5 8-Nov-23 21:49 22:09 15.44 14.83 -0.61 0.37 Rejected
6 8-Nov-23 22:10 22:30 15.72 15.14 -0.58 0.33 Used
7 8-Nov-23 22:31 22:51 16.06 15.49 -0.56 0.32 Used
8 8-Nov-23 22:52 23:12 15.67 15.13 -0.55 0.30 Used
9 8-Nov-23 23:13 23:33 15.80 15.17 -0.63 0.40 Rejected
10 8-Nov-23 23:34 23:54 15.39 14.96 -0.43 0.18 Used
11 8-Nov-23 23:55 0:15 15.73 15.17 -0.56 0.31 Used
12 9-Nov-23 0:16 0:36 16.12 15.40 -0.72 0.51 Rejected
Average 15.46 14.93 -0.53 0.29 -
Sum - - - - -
t0.975,n=9 -
N -
SD -
Compared with RM or Standard Direct RM comparing
cC -
RA Criteria 1
RA Value (%) 0.53
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

Approva
(N
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NMANUON U
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Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
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Environmental Laboratory CEMS Analysis/Correlation results
Metrological center, SCI Eco Services Co.,Ltd Page 1 of 14
33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110

Correlation data

CEMS value PM form Site Information
Run (%Opacity) SRM (mg/m*)¥
X y Plant name : The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant)
1A 1.05 29.63 Address : 28 Moo 4, Khao Wong, Phra Phutthabat,
1B 1.05 29.63 Saraburi 18120
2A 0.97 10.55 Location : Stack Kiln 2
2B 0.97 10.55 Date : 30 November - 01-02 December 2023
3A 0.95 17.63 Attn : Warunya P.
3B 0.95 17.63
4A 0.98 12.87 Emission Limit : 108 mg/m®
4B 0.98 12.87
5A 0.95 15.47 Graph
5B 0.95 15.47
6A 0.90 29.57
6B 0.90 29.57 45.00
7A 0.93 18.60 8 4000
7B 0.93 18.60 ©  35.00
8A 0.94 16.35 ’rg 30.00 o o
8B 0.94 1635 = 25.00 °
9A 0.95 2191 £ w000 . .
9B 0.95 21.91 g 15.00 P ‘
10A 0.41 9.75 2 looo e e
108 0.41 9.75 S 500
11A 0.48 10.45 =
> 0.00
118 0.48 10.45 & 0.00 0.20 0.40 0.60 0.80 1.00 1.20
12A 0.57 24.39
12B 0.57 24.39 CEMS value (Dust (mg/m3))
13A 0.58 15.92
13B 0.58 15.92
14A 0.63 15.11
14B 0.63 15.11
15A 0.52 15.30
15B 0.52 15.30
Remark : Number of Run 30

1/ Concentration (mg/m®) at 7% Oxygen

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.com
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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 29.63 29.63 145.55 145.55 145.55 29.63 0.00
2 10.55 10.55 49.24 49.24 49.24 10.55 0.00
3 17.63 17.63 0.00 0.00 0.00 17.63 0.00
4 12.87 12.87 22.06 22.06 22.06 12.87 0.00
5 15.47 15.47 4.39 4.39 4.39 15.47 0.00
6 29.57 29.57 144.17 144.17 144.17 29.57 0.00
7 18.60 18.60 1.07 1.07 1.07 18.60 0.00
8 16.35 16.35 1.48 1.48 1.48 16.35 0.00
9 21.91 21.91 18.85 18.85 18.85 21.91 0.00
10 9.75 9.75 61.04 61.04 61.04 9.75 0.00
11 10.45 10.45 50.64 50.64 50.64 10.45 0.00
12 24.39 24.39 46.49 46.49 46.49 24.39 0.00
13 15.92 15.92 2.73 2.73 2.73 15.92 0.00
14 15.11 15.11 6.05 6.05 6.05 15.11 0.00
15 15.30 15.30 5.13 5.13 5.13 15.30 0.00
Average 17.57 17.57 37.26 37.26 37.26 17.57 0.00
Sum 263.51 263.51 558.89 558.89 558.89 263.51 0.00
Variable Equation Value Correlation Equation
SXx Sy = Sum((xi-x")"2) 558.89 y= 0.0000 + 1.0000 x
Sxy Syy= Sum((x-x")(yi-y™)) 558.89 Linear Regression Line
bl b1=S,/Sk« 1
b0 bo=y"-b;x” 0
st Si= sart(1/(n-2)(Sum(yi"-yi)*2)) 0 300 Jox
Sy S,=sqrt(S,,/(n-1)) 6.318270801 30.00 RZ=1 e
Syy S,,=Sum((yi-y~)*2) 558.89 25.00 o
r2 r2=1-(S,"2/Sy"2) 1 20.00 2
r r=sqrt((1-5,42/5,"2)) 1 15.00 ‘.".
p"
10.00 #
Precision Criteria 5.00
Isr>0.75 Yes 0.00
No. of Meet Criteria 4 0.00 10.00 20.00 30.00 40.00
Percent of Meet Criteria 26.67

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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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 1.05 29.63 0.07 145.55 3.17 20.448 84.338
1B 1.05 29.63 0.07 145.55 3.17 20.448 84.338
2A 0.97 10.55 0.03 49.24 -1.28 19.571 81.370
2B 0.97 10.55 0.03 49.24 -1.28 19.571 81.370
3A 0.95 17.63 0.03 0.00 0.01 19.351 2.974
3B 0.95 17.63 0.03 0.00 0.01 19.351 2.974
4A 0.98 12.87 0.04 22.06 -0.90 19.680 46.378
4B 0.98 12.87 0.04 22.06 -0.90 19.680 46.378
5A 0.95 15.47 0.03 4.39 -0.34 19.351 15.042
5B 0.95 15.47 0.03 4.39 -0.34 19.351 15.042
6A 0.90 29.57 0.01 144.17 1.35 18.803 116.022
6B 0.90 29.57 0.01 144.17 1.35 18.803 116.022
7A 0.93 18.60 0.02 1.07 0.15 19.132 0.279
7B 0.93 18.60 0.02 1.07 0.15 19.132 0.279
8A 0.94 16.35 0.02 1.48 -0.19 19.242 8.345
8B 0.94 16.35 0.02 1.48 -0.19 19.242 8.345
9A 0.95 21.91 0.03 18.85 0.71 19.351 6.541
9B 0.95 21.91 0.03 18.85 0.71 19.351 6.541
10A 0.41 9.75 0.14 61.04 2.95 13.429 13.504
10B 0.41 9.75 0.14 61.04 2.95 13.429 13.504
11A 0.48 10.45 0.09 50.64 2.19 14.197 14.030
11B 0.48 10.45 0.09 50.64 2.19 14.197 14.030
12A 0.57 24.39 0.05 46.49 -1.48 15.184 84.678
12B 0.57 24.39 0.05 46.49 -1.48 15.184 84.678
13A 0.58 15.92 0.04 2.73 0.34 15.294 0.387
13B 0.58 15.92 0.04 2.73 0.34 15.294 0.387
14A 0.63 15.11 0.02 6.05 0.39 15.842 0.538
14B 0.63 15.11 0.02 6.05 0.39 15.842 0.538
15A 0.52 15.30 0.07 5.13 0.61 14.636 0.445
15B 0.52 15.30 0.07 5.13 0.61 14.636 0.445
Sum 23.62 527.02 1.40 1,117.78 15.32 527.024 949.743
Mean 0.79 17.57 0.05 37.26 0.51 17.567 31.658

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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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= 8932531079 + 10.9673062 x
X~ x"=1/n*(Sum of (xi)) 0.7873
Sux Su = Sum((xi-x")"2) 1.40 Acceptable criteria for PS11
y” y~=1/n*(Sum of (yi)) 17.567 Criterion Actual Allowable Acceptable
Sy S,,=Sum((yi-y™)*2) 1118 Correlation coefficient 0.346 >=0.75 No
Sy Syy= Sum((x-x")(yi-y")) 15.32 Confidence interval 2.02 <=10% Yes
b, bo=y™-b;x”™ 8.9325 Tolerance interval 8.10 <=25% Yes
b b1=S,,/Su 10.9673
S S.= sqrt(1/(n-2)(Sum(yir-yi)"2)) 5.8240
y~ mean y~ at mean value 17.567 Linear Regression Line
t tys from table 2.048
cl Cl= tdf*S *sqrt(1/n) 2.1777 o000
EL Emission Limit 108 2 y=10.967x +8.9325
CI% Cl%= CI/EL¥100 2.02 M R=0:1563
n' n'=n 30 E 30,00 ° °
Vi Vafossn2 from table 1.286 g °
Upy Un756,n from table 1.168 % 000 o .
kT k= u, *vf 1.5020 ‘g _____ .0 ‘:
T Tl=ke*s, 8.7480 g 1000 p-e
TI% T1%= TI/EL*100 8.10 2 0.00
Sy Sy=sart(s,,/(n-1)) 6.208 0.00 0.20 0.40 0.60 0.80 1.00 1.20
2 r2=1-(S,72/Sy"2) 0.1200 CEMS value (% Opacity)
r r=sqrt((1—S|_"2/Sy"2)) 0.3464

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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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 1.05 29.63 1 1 1 31 33 18.702 119.454 0.215 145.56 5.58
1B 1.05 29.63 1 1 1 31 33 18.702 119.454 0.215 145.56 5.58
2A 0.97 10.55 1 1 1 10 10 19.366 77.725 0.059 49.23 2.92
2B 0.97 10.55 1 1 1 10 10 19.366 77.725 0.059 49.23 2.92
3A 0.95 17.63 1 1 1 17 16 19.462 3.369 0.053 0.00 2.76
3B 0.95 17.63 1 1 1 17 16 19.462 3.369 0.053 0.00 2.76
4A 0.98 12.87 1 1 1 13 12 19.308 41.443 0.066 22.06 3.09
4B 0.98 12.87 1 1 1 13 12 19.308 41.443 0.066 22.06 3.09
5A 0.95 15.47 1 1 1 15 14 19.462 15.914 0.053 4.38 2.76
5B 0.95 15.47 1 1 1 15 14 19.462 15.914 0.053 4.38 2.76
6A 0.90 29.57 1 1 1 27 24 19.579 99.901 0.069 144.18 3.15
6B 0.90 29.57 1 1 1 27 24 19.579 99.901 0.069 144.18 3.15
7A 0.93 18.60 1 1 1 17 16 19.530 0.858 0.055 1.08 2.81
7B 0.93 18.60 1 1 1 17 16 19.530 0.858 0.055 1.08 2.81
8A 0.94 16.35 1 1 1 15 14 19.500 9.903 0.053 1.47 2.77
8B 0.94 16.35 1 1 1 15 14 19.500 9.903 0.053 1.47 2.77
9A 0.95 21.91 1 1 1 21 20 19.462 5.986 0.053 18.85 2.76
9B 0.95 21.91 1 1 1 21 20 19.462 5.986 0.053 18.85 2.76
10A 0.41 9.75 0 0 0 4 2 11.448 2.868 0.306 61.04 6.65
10B 0.41 9.75 0 0 0 4 2 11.448 2.868 0.306 61.04 6.65
11A 0.48 10.45 0 0 0 5 2 13.640 10.171 0.114 50.64 4.07
11B 0.48 10.45 0 0 0 5 2 13.640 10.171 0.114 50.64 4.07
12A 0.57 24.39 0 0 0 14 8 15.955 71.089 0.093 46.50 3.67
12B 0.57 24.39 0 0 0 14 8 15.955 71.089 0.093 46.50 3.67
13A 0.58 15.92 0 0 0 9 5 16.177 0.068 0.098 2.73 3.76
13B 0.58 15.92 0 0 0 9 5 16.177 0.068 0.098 2.73 3.76
14A 0.63 15.11 0 0 0 10 6 17.182 4.297 0.129 6.04 4.32
14B 0.63 15.11 0 0 0 10 6 17.182 4.297 0.129 6.04 4.32
15A 0.52 15.30 0 0 0 8 4 14.739 0.318 0.085 5.13 3.50
15B 0.52 15.30 0 0 0 8 4 14.739 0.318 0.085 5.13 3.50
Sum 23.62 527.02 20 18 16 430 373 527.027 926.727 3.000 1,117.78
Average 0.79 17.57 1 1 1 14 12 17.568 30.891 0.1000 37.26

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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Page 6 of 14

Polynomial correlation result

Location
Correlation equation

Stack Kiln 2

y= -8.296 + 6253 X + -35.07 x?
Acceptable criteria for PS11
Criterion Actual Allowable  Acceptable
Correlation coefficient 0.332 >=0.75 No
Confidence interval 2.56 <=10% Yes
Tolerance interval 8.28 <=25% Yes
Polynomial Regression Curve
35.00
) y =-35.067x% + 62.533x - 8.2964
R 3000 R?=0.1709 o o
% 25.00 ®
ED 2000 e .
S 1500 0%
& [
€ 10.00 °o® ®
o
S 5.00
a.
0.00
0.00 0.50 1.00 1.50
CEMS value (% Opacity)
Delta min = 0.0528

Correlation curve Minimum/Maximum check

Correlation curve minimum point 0.89
Minimum allowable x value 0.41
Correlation curve min < min of x value No
Correlation curve maximum point 0.89
Extrapolation x limit (1.25*max of x value) 1.31
Correlation curve max > extrapolation limit No

Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant)
Variable Equation Value
n Number of Run 30
Sy S1=Sum(xi) 24
S, S2= Sum(xi2) 20
S3 $3= Sum(xi3) 18
S4 S4= Sum(xi4) 16
Ss S5= Sum(yi) 527
Sg S6= Sum(xiyi) 430
S; S7= Sum(xi2yi) 373
detA=nS254-525252+5153S2
detA -5353n+525153-545151 7.844E-01
by=(S55254+515357+5256S3
b, -8.296
-§75252-535355-545651)/detA
b;=(nS654+S55352+525157
b, 62.533
-$256S52-5753n-5451S5)/detA
b,=(nS2S7+515652+S551S3
b, -35.06699
-$25255-5356n-5751S1)/detA
S, So=sqrt((1/(n-3)Sum of(y*-y)*2) 5.859
b D=n(S254-5372)+51(5352-5154) 7 844E-01
+52(5153-5212)
Co Co=(5254-5342)/D 13.374
C C,=(S352-5154)/D -39.1638
C, C,=(51S3-52/2)/D 2.625E+01
Cs C5=(nS4-5242)/D 1.162E+02
C, C,=(5152-nS3)/D -7.856E+01
Cs Cs=(nS2-5142)/D 5.343E+01
t t; .3 from table 2.052
EL Emission limit 108
Cl Cl=tf*Sp*sqrt(delta,,,) 2.763
Cl% Cl1%=CI/EL*100 2.56
Vg Voso,n-3 from table 1.293
Uy Upy 759,03 from table 1.181
n' n'=1/(deltan;,) 18.94
ks kr=up* Vgt 1.527
TI TI=k{*Sp 8.947
TI% TI%=TI/EL*100 8.28
vy~ y~=1/n*(Sum of (Yi)) 17.567
S, S,~sqrt(Sum of (vi-y)%/(n-1)) 6.21
r? r’=1-(Sp*/Sy?) 0.11
r r=sqrt(1-(Sp*/Sy?)) 0.332
Max-min b2>0 ? Maximum
Xmax-min y='b1/2b2 0.89
1.25xmax 1.31

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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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 1.05 0.05 29.63 0.11 145.55 4.01 20.23 88.40
1B 1.05 0.05 29.63 0.11 145.55 4.01 20.23 88.40
2A 0.97 -0.03 10.55 0.06 49.24 -1.78 19.60 81.83
2B 0.97 -0.03 10.55 0.06 49.24 -1.78 19.60 81.83
3A 0.95 -0.05 17.63 0.05 0.00 0.01 19.43 3.24
3B 0.95 -0.05 17.63 0.05 0.00 0.01 19.43 3.24
4A 0.98 -0.02 12.87 0.07 22.06 -1.24 19.68 46.32
4B 0.98 -0.02 12.87 0.07 22.06 -1.24 19.68 46.32
5A 0.95 -0.05 15.47 0.05 4.39 -0.49 19.43 15.64
5B 0.95 -0.05 15.47 0.05 4.39 -0.49 19.43 15.64
6A 0.90 -0.11 29.57 0.03 144.17 2.14 18.99 111.93
6B 0.90 -0.11 29.57 0.03 144.17 2.14 18.99 111.93
7A 0.93 -0.07 18.60 0.04 1.08 0.22 19.25 0.42
7B 0.93 -0.07 18.60 0.04 1.08 0.22 19.25 0.42
8A 0.94 -0.06 16.35 0.05 1.48 -0.27 19.34 8.92
8B 0.94 -0.06 16.35 0.05 1.48 -0.27 19.34 8.92
9A 0.95 -0.05 21.91 0.05 18.85 1.01 19.43 6.16
9B 0.95 -0.05 21.91 0.05 18.85 1.01 19.43 6.16
10A 0.41 -0.89 9.75 0.37 61.05 4.76 12.68 8.58
10B 0.41 -0.89 9.75 0.37 61.05 4.76 12.68 8.58
11A 0.48 -0.73 10.45 0.20 50.64 3.21 13.95 12.25
11B 0.48 -0.73 10.45 0.20 50.64 3.21 13.95 12.25
12A 0.57 -0.56 24.39 0.08 46.49 -1.90 15.33 82.01
12B 0.57 -0.56 24.39 0.08 46.49 -1.90 15.33 82.01
13A 0.58 -0.55 15.92 0.07 2.73 0.43 15.47 0.20
13B 0.58 -0.55 15.92 0.07 2.73 0.43 15.47 0.20
14A 0.63 -0.46 15.11 0.03 6.05 0.44 16.13 1.05
14B 0.63 -0.46 15.11 0.03 6.05 0.44 16.13 1.05
15A 0.52 -0.65 15.30 0.14 5.13 0.84 14.59 0.51
15B 0.52 -0.65 15.30 0.14 5.13 0.84 14.59 0.51
Sum 23.62 -8.49 527.02 2.84 1117.78 22.79 527.06 934.90
Average 0.79 -0.28 17.57 0.09 37.26 0.76 17.57 31.16

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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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= 19.8368772 + 8.0190007 Ln(x)
X'~ X'"=1/n*(Sum of x")) -0.283
Sy Sex= Sum((X'-x'")"2) 2.842 Acceptable criteria for PS11
v~ y~=1/n*(Sum of (y;)) 17.5675 Criterion Actual  Allowable Acceptable
Syy Syy= Sum((yry™)"2) 1117.776 Correlation coefficient 0.366 >=0.75 No
Swy Syey= SUM((X'i-x'")(yry™)) 22.79 Confidence interval 2 <=10% Yes
b, bo=y"-bx"” 19.8368772 Tolerance interval 8.04 <=25% Yes
b, bl=S,,/Sey 8.019000704
S Si=sart(1/(n-2)(Sum(y*-y;)*2))  5.778352459
Y2 mean y/A = at mean x value 17.5685692 Logarithmic Regression Curve
tye tys = at t,, from table 2.048
Cl Cl=tg*S *sqrt(1/n) 2.160594935 _, 3500
EL Emission Limit 108 S 3000 | y=80272In(x) +19.839 o o
Cl% Cl%=CI/EL*100 2 E 2500 R2 = 0.1635 °
n n'=n 30 T 20.00 e
Vi Vf = Vg 95902 from table 1.286 ® | e ‘
Uy U= Uy 755 0 from table 1.168 é 1500 e .06 A
ke Ke= Uy vy 1.502048 % 1000 | 2 ¢
Tl Tl= k*S, 8.679362755 £ 500
TI% TI%= TI/EL*100 8.04 2 000
s, S,=sqrt(S,,/(n-1)) 6.208381432 0.00 0.20 0.40 0.60 0.80 1.00 1.20
r r’= 1-(SLA2/Sy2) 0.133733989 CEMS value (% Opacity)
r r=sqrt(1-(SLA2/Sy*2)) 0.36569658

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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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")’ oy ey yA (y'Ay')

1A 1.05 29.63 3.389 0.069 0.337 0.152 2.977 0.170
1B 1.05 29.63 3.389 0.069 0.337 0.152 2.977 0.170
2A 0.97 10.55 2.356 0.033 0.205 -0.083 2.926 0.324
2B 0.97 10.55 2.356 0.033 0.205 -0.083 2.926 0.324
3A 0.95 17.63 2.869 0.026 0.004 0.010 2.913 0.002
3B 0.95 17.63 2.869 0.026 0.004 0.010 2.913 0.002
4A 0.98 12.87 2.555 0.037 0.064 -0.049 2.932 0.142
4B 0.98 12.87 2.555 0.037 0.064 -0.049 2.932 0.142
5A 0.95 15.47 2.739 0.026 0.005 -0.011 2.913 0.030
5B 0.95 15.47 2.739 0.026 0.005 -0.011 2.913 0.030
6A 0.90 29.57 3.387 0.013 0.334 0.065 2.881 0.256
6B 0.90 29.57 3.387 0.013 0.334 0.065 2.881 0.256
7A 0.93 18.60 2.923 0.020 0.013 0.016 2.900 0.001
7B 0.93 18.60 2.923 0.020 0.013 0.016 2.900 0.001
8A 0.94 16.35 2.794 0.023 0.000 -0.002 2.906 0.013
8B 0.94 16.35 2.794 0.023 0.000 -0.002 2.906 0.013
9A 0.95 21.91 3.087 0.026 0.077 0.045 2.913 0.030
9B 0.95 21.91 3.087 0.026 0.077 0.045 2.913 0.030
10A 0.41 9.75 2.278 0.142 0.282 0.200 2.567 0.084
10B 0.41 9.75 2.278 0.142 0.282 0.200 2.567 0.084
11A 0.48 10.45 2.347 0.094 0.213 0.142 2.612 0.070
11B 0.48 10.45 2.347 0.094 0.213 0.142 2.612 0.070
12A 0.57 24.39 3.194 0.047 0.149 -0.084 2.669 0.275
12B 0.57 24.39 3.194 0.047 0.149 -0.084 2.669 0.275
13A 0.58 15.92 2.767 0.043 0.002 0.009 2.676 0.008
13B 0.58 15.92 2.767 0.043 0.002 0.009 2.676 0.008
14A 0.63 15.11 2.715 0.025 0.009 0.015 2.708 0.000
14B 0.63 15.11 2.715 0.025 0.009 0.015 2.708 0.000
15A 0.52 15.30 2.728 0.071 0.006 0.022 2.637 0.008
15B 0.52 15.30 2.728 0.071 0.006 0.022 2.637 0.008
Sum 23.62 527.02 84.258 1.397 3.400 0.895 84.258 2.827

Average 0.79 17.57 2.809 0.047 0.113 0.030 2.809 0.094

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 0425 (ISO/IEC 17025: 2005)
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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= 10.01713396 e 06405  x
X X"=1/n*(Sum of (xi)) 0.787333333
Six Sic=Sum((xi-x")A2) 1.396986667 Acceptable criteria for PS11
y" y'""=1/n*(Sum of (y")) 2.808607878 Criterion Actual  Allowable  Acceptable
S,y Syy=Sum((y'y'")"2) 34 Correlation coefficient  0.373 >=0.75 No
Syy' Syy=Sum((x-x")(y'ry"")) 0.894812286 Confidence interval 1.83 <=10% Yes
by by'=y'"-byx”™ 2.304297023 Tolerance interval 7.61 <=25% Yes
b, by=e”by' 10.01713396
b, b1=S,,/Ssx 0.640530298
St Sy=sart(1/(n-2)(Sum(y'i*-y'i)A2)) 0.317758882 Exponential Regression Curve
Y'Mnean y' at mean x value 2.808607878 35.00
t tf= ty; .., from table 2.048 o y = 10.017e0-6405
’ o 30.00 5 o o
cr CI'=tf*S *sqrt(1/n) 0.118813838 R R*=0.1686
LcL' LCL'=y"™-CI' 2.68979404 5 2200 °
uct’ ucL'=y"™+ CI” 2927421716 | E 2000 L
cl CI=(e"'UC'L'-e"'LC'L')/2 1.975382717 £ 1500 0 0q. t
EL Emission Limit 108 s | e )
Cl% Cl%=CI/EL*100 1.83 % 10.00 P ) ™
n' n'=Number of Run 30 £ so00
Vi Vi=ydf 959,02 from table 1.286 2 0.00
U Un=un' 75%, from table 1.168 ' 040 060 080 100  1.20
ke kr=uy vt 1.502048 CEMS value (% Opacity)
TI" TI'=k:*S, 0.477289094
LTL' LTL'=y'"-TI' 2.331318784
uTL' UTL'=y""+TI' 3.285896971
TI TI=(eAUTL'-eALTL')/2 8.220723698
TI% TI%=TI/EL*100 7.61
S, S,=sqrt(S,/(n-1)) 0.342405285
r’ r’=1-(S,A2/S,2) 0.138779262
r r=sqrt(1-(SLA2/Sy'2)) 0.372530887

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



@ISCG

Environmental Laboratory
Metrological center, SCI Eco Services Co.,Ltd
33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110

CEMS Analysis/Correlation results

Page 11 of 14

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 1.05 0.049 29.63 3.389 0.110 0.337 0.192 2.967 0.1776
1B 1.05 0.049 29.63 3.389 0.110 0.337 0.192 2.967 0.1776
2A 0.97 -0.030 10.55 2.356 0.064 0.205 -0.114 2.929 0.3287
2B 0.97 -0.030 10.55 2.356 0.064 0.205 -0.114 2.929 0.3287
3A 0.95 -0.051 17.63 2.869 0.054 0.004 0.014 2.919 0.0025
3B 0.95 -0.051 17.63 2.869 0.054 0.004 0.014 2.919 0.0025
4A 0.98 -0.020 12.87 2.555 0.069 0.064 -0.067 2.934 0.1440
4B 0.98 -0.020 12.87 2.555 0.069 0.064 -0.067 2.934 0.1440
5A 0.95 -0.051 15.47 2.739 0.054 0.005 -0.016 2.919 0.0325
5B 0.95 -0.051 15.47 2.739 0.054 0.005 -0.016 2.919 0.0325
6A 0.90 -0.105 29.57 3.387 0.032 0.334 0.103 2.894 0.2433
6B 0.90 -0.105 29.57 3.387 0.032 0.334 0.103 2.894 0.2433
7A 0.93 -0.073 18.60 2.923 0.044 0.013 0.024 2.909 0.0002
7B 0.93 -0.073 18.60 2.923 0.044 0.013 0.024 2.909 0.0002
8A 0.94 -0.062 16.35 2.794 0.049 0.000 -0.003 2.914 0.0144
8B 0.94 -0.062 16.35 2.794 0.049 0.000 -0.003 2.914 0.0144
9A 0.95 -0.051 21.91 3.087 0.054 0.077 0.064 2.919 0.0280
9B 0.95 -0.051 21.91 3.087 0.054 0.077 0.064 2.919 0.0280
10A 0.41 -0.892 9.75 2.278 0.370 0.282 0.323 2.517 0.0574
10B 0.41 -0.892 9.75 2.278 0.370 0.282 0.323 2.517 0.0574
11A 0.48 -0.734 10.45 2.347 0.203 0.213 0.208 2.593 0.0605
11B 0.48 -0.734 10.45 2.347 0.203 0.213 0.208 2.593 0.0605
12A 0.57 -0.562 24.39 3.194 0.078 0.149 -0.108 2.675 0.2694
12B 0.57 -0.562 24.39 3.194 0.078 0.149 -0.108 2.675 0.2694
13A 0.58 -0.545 15.92 2.767 0.069 0.002 0.011 2.683 0.0071
13B 0.58 -0.545 15.92 2.767 0.069 0.002 0.011 2.683 0.0071
14A 0.63 -0.462 15.11 2.715 0.032 0.009 0.017 2.723 0.0001
14B 0.63 -0.462 15.11 2.715 0.032 0.009 0.017 2.723 0.0001
15A 0.52 -0.654 15.30 2.728 0.138 0.006 0.030 2.631 0.0094
15B 0.52 -0.654 15.30 2.728 0.138 0.006 0.030 2.631 0.0094
Sum 23.62 -8.488 527.02 84.258 2.837 3.400 1.358 84.258 2.750
Average 0.79 -0.283 17.57 2.809 0.095 0.113 0.045 2.809 0.092

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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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= 18.9924448 X 0478683437
X'~ x'“=1/n*(Sum of (x'i)) -0.282928904
Sext Sx'x'=Sum((x'i-x"")"2) 2.837067515 Acceptable criteria for PS11
y" y'"=1/n*(Sum of (y'i)) 2.808607878 Criterion Actual Allowable  Acceptable
Syy Sy'y'=Sum((y'i-y'~)"2) 3.400334184 Correlation coefficient 0.403 >=0.75 No
Sey' Sx'y'=Sum((x'i-x"")(y'i-y'"))  1.358057231 Confidence interval 1.80 <=10% Yes
by’ b0'=y'"-b1x~ 2.944041258 Tolerance interval 7.50 <=25% Yes
by bO=e~b0' 18.9924448
b, b1=Sx'y'/Sx'x' 0.478683437
S, L=sqrt(1/(n-2)(Sum(y'ir-y'i)A2) 0.313406097 Power Regression Curve
V'™ mean y'A at mean x value 2.808607878 3500
t tf=tn-2 from table 2.048 . 30,00 v = 18.992x04787 ° °
cl' CL'=tf*SL*sqrt(1/n) 0.117186279 o R?=0.1912
LcL' LCL'=y"-CL' 2.691421598 £ 2500 °
ucL' UCL'=y"+CL' 2.925794157 = 20.00 e
cl Cl=(eMUCL'-eALCL')/2 1.948198544 S P SRt 1
EL Emission Limit 108 £ 100 0 %0 R
Cl% CI%=CI/EL*100 1.80 Z 1000 o ® °
n' n'= Number of Run 30 g 5.00
Vi Vf=Vgsy, ., from table 1.286 S
Uy Un= Up7556,n 1.168 & 000
kT szuN*vf 1.502048 0.00 0.20 0.40 00.60 . 0.80 1.00 1.20
" TI'=kT*SL 0.470751001 CEMS value (% Opacity)
LTL' LTL'=y'"-TI' 2.337856877
uTL' UTL'=y'""+TI' 3.279358879
TI TI=(eAUTL'-eALTL')/2 8.099863871
TI% TI%=TI/EL*100 7.500
Sy S,=sart(S,y/(n-1)) 0.342422112
r r’=1-(SLA2/5,"2) 0.162294672
r r=sqrt(1-(SLA2/Sy'*2)) 0.402858129

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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Predicted PM Concentrations
Plant Name The Siam Cement (Tha luang) Co.,Ltd )(White Cement Plant) Location Stack Kiln 2
CEMS Value  (Dust . . . . .
3 Linear Polynomial Logarithmic Exponential Power
(mg/m?))

0 8.93 -8.30 #NUM! 10.02 0.00
1 19.90 19.17 19.84 19.01 18.99
2 30.87 -23.50 25.40 36.07 26.47
3 41.83 -136.30 28.65 68.44 32.13
4 52.80 -319.24 30.95 129.85 36.88
5 63.77 -572.31 32.74 246.40 41.04
6 74.74 -895.51 34.20 467.54 44,78
7 85.70 -1288.85 35.44 887.15 48.21
8 96.67 -1752.32 36.51 1683.35 51.39
9 107.64 -2285.93 37.46 3194.13 54.37
10 118.61 -2889.67 38.30 6060.82 57.18
11 129.57 -3563.54 39.07 11500.32 59.85
12 140.54 -4307.55 39.76 21821.71 62.40
13 151.51 -5121.69 40.41 41406.41 64.83
14 162.47 -6005.96 41.00 78568.11 67.18
15 173.44 -6960.37 41.55 149081.96 69.43
16 184.41 -7984.92 42.07 282881.06 71.61
17 195.38 -9079.60 42.56 536763.09 73.72
18 206.34 -10244.41 43.01 1018500.90 75.76
19 217.31 -11479.35 43.45 1932592.05 77.75
20 228.28 -12784.43 43.86 3667068.00 79.68
21 239.25 -14159.65 44.25 6958213.30 81.57
22 250.21 -15604.99 44.62 13203118.22 83.40
23 261.18 -17120.47 44.98 25052743.15 85.20
24 272.15 -18706.09 45.32 47537250.61 86.95
25 283.12 -20361.84 45.65 90201307.77 88.66
26 294.08 -22087.72 45.96 171155795.05 90.35
27 305.05 -23883.74 46.27 324765869.87 91.99
28 316.02 -25749.89 46.56 616238966.39 93.61
29 326.98 -27686.18 46.84 1169305333.22 95.19
30 337.95 -29692.60 47.11 2218741489.73 96.75
31 348.92 -31769.15 47.37 4210032793.29 98.28
32 359.89 -33915.84 47.63 7988481850.01 99.79
33 370.85 -36132.66 47.88 15158039236.57 101.27
34 381.82 -38419.61 48.11 28762180075.20 102.72
35 392.79 -40776.70 48.35 54575858378.99 104.16

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 0425 (ISO/IEC 17025: 2005)
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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 >0.75 Confidence interval <10% Tolerence interval <25% Min/Max within Does mo.del .meet
Coefficient half range percentage half range percentage allowable range all criteria
Linear 0.346 No 2.02 Yes 8.10 Yes N/A No
Polynomial 0.332 No 2.56 Yes 8.28 Yes No No
Logarithmic 0.366 No 2.00 Yes 8.04 Yes N/A No
Exponential 0.373 No 1.83 Yes 7.61 Yes N/A No
Power 0.403 No 1.80 Yes 7.50 Yes N/A No

Used model : Power correlation
Remark : 1) 0.75 is used to be a criteria of correlation coefficient in case of the source that operated at no more than 50% of emission limit, base on the PM CEMS correlation.

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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Report No. TREL23/00048-2

wsEnYudinusdlng (Vinnad) 31de (Tseouludiusan 1)

T599u/udKin

fing 28 13 4 a.MmnsEaIu-1uAsT A.1219 a.WTEWNELIN 38553 18120 fuidudiacine  04/12/66
uiidiatie AEL23/010691 Suithiesizd 04 - 07/12/66
Nan1s3As1zi/ nasau wWria UTM unu (X) : 0699619 wunu (Y) : 1623001
faatinei 1 dratinei 2 datineii 3 dratiei 4 éatineii 5
suasduaunelan s Fu/wiau/il (nan) Ju/idau/il (na1) | u/idau/il (nan) Fu/idau/il (na1) | u/idau/il (nan) s83ase/ nagay
01/12/66 01/12/66 01/12/66 01/12/66 01/12/66
(10:30 w. — 11:12 u.) | (11:20 w. — 12:02 w.) | (12:10 w. —=12:52 w.) | (13:05 w. — 13:47 w.) | (13:55 u. — 14:37 u.)
Diameter m 2.59 2.59 2.59 2.59 2.59 -
Shape - Circular Circular Circular Circular Circular -
Temperature (Ts) °c 143.00 150.00 152.00 155.00 148.00 -
Pressure (Ps) mmHg 753.40 752.91 752.40 751.70 751.10 -
Gas Velocity (Vs) m/s 8.39 8.65 8.60 8.70 8.46 -
Moisture (Bys) % 13.72 13.81 12.57 13.84 14.05 -
Flow Rate (Std) m’/s 27.08 27.41 27.50 27.20 26.80 -
Flow Rate (Std) m?/day 2,339,975.02 2,368,549.83 2,375,886.15 2,349,809.00 2,315,467.82 -
Oxygen (0y) % 15.26 15.67 14.95 15.19 15.20 -
co ppm 278.00 77.33 113.00 64.00 131.00 -
Excess Air (EA) % 246.89 291.83 244.65 259.27 259.64 -
dluazaae mg/m? 17 7 7 9 4 U.S.EPA Method 5
fluazaas mg/m? 41 19 17 22 9 U.S.EPA Method 5
wnewa I wansienni/maday @ &g Std a 81198 aamnigfl 25 °C, Anudu 1 ussennnd wia 760 Sadwaslsan
AdaMzun9 (dry basis)
II : wan1siAsgv/magay : &A1y Std Aa aanzaede asmgd 25 °C, Anudu 1 ussannie wia 760 fiadwasilsan
Adanzwuiv (dry basis) uay Excess Oxygen 7%
Aaifudaating : _Lammmﬁuu 2-@dw-3-0oma
daviaslfiidns T usEw a4 1a 814 wasiaad e wanzdau J-evw
($usaslawizuanisiaszvitvimiu)
Wuhilsziviasiesisd Wauau
Wanzisy -evw-3-0oad WAnzisu -evw-A-0oon
w1200/0.0100 .67 wed200/.0..010.0..67.
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Report No. TREL23/00048-2

g 28 13 4 a.MmnsEaIu-1uAsT A.1219 a.WTEWNELIN 38553 18120 fuiisudiatine 04/12/66
waidating AEL23/010691 Juiiesid 04 - 07/12/66
Nan1s3As1zi/ nasau Wia UTM unu (X) : 0699619
dratinei 1 édratinei 2 dratinei 3 dratiei 4 #ratiei 5 #1ativil 6
suasduaunelan s Ju/idau/il (na1) | Ju/bau/ll (nad) | Fu/dau/ll (nal) | u/idau/il (na1) | Ju/dau/tl (nal) | u/dau/il (van) PP N—
02/12/66 02/12/66 02/12/66 02/12/66 02/12/66 02/12/66
(09:30 w. —10:12 w.) | (10:18 u. — 11:00 w.) | (11:05 u. — 11:47 u.) | (11:55 w. — 12:37 w.) | (12:45 u. — 13:27 w.) | (13:35 u. — 14:17 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 139.00 137.00 141.00 141.00 145.00 144.00 -
Pressure (Ps) mmHg 754.30 754.20 754.10 753.83 753.61 753.20 -
Gas Velocity (Vs) m/s 8.52 8.49 8.59 8.34 8.59 8.59 -
Moisture (Bys) % 13.87 13.24 14.07 13.93 13.98 14.16 -
Flow Rate (Std) m/s 27.75 27.99 27.78 27.00 27.52 27.51 -
Flow Rate (Std) m?/day 2,397,992.24 2,418,447.95 2,399,790.97 2,332,908.84 2,377,769.83 2,377,190.40 -
Oxygen (0,) % 15.58 15.77 15.66 15.38 15.45 15.78 -
CcO ppm 242.00 274.33 258.33 821.00 344.00 281.00 -
Excess Air (EA) % 284.92 298.86 290.80 269.46 275.73 300.17 -
dluazaae mg/m? 12 8 6 6 6 14 U.S.EPA Method 5
Wuazaas mg/m? 32 21 16 15 16 38 U.S.EPA Method 5

nyNgLin I

AaaMzuna (dry basis) uay Excess Oxygen 7%
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: nanMTileTEv/magay : &g Std Aa anvanede asmgd 25 °C, Anudu 1 ussannid wia 760 fiadwasilsan
AdaMzun9 (dry basis)
II : wan1siAsgv/magay : &A1y Std Aa aanzaede asmgd 25 °C, Anudu 1 ussannie wia 760 fiadwasilsan

(Susavianruanisitasivivingu)

wau (Y) : 1623001

Wilszavasiesie

Wwanziay 1-evw-1-ooad

we12.00/...01..0 /.67,

pauauasIasIv

WIANAAO1EITISIUNANITTIATIZY) nadauiuaiavurvau Taelslasuayanainviavifidnisniluaiudnsaidngs

WAnzisU -evw-A-0oom

w12.00/...010.0 /.67,

DOS|®

T |leIN-3  Y1'02°02310S' MMM

ge] pue a21A13S [er1snpu|

w02 AIs@I|WBIUBUOIIAUD
00T¢E £29€ (0) 99+ : Xe4  660€ L29€ (0) 99+ : suoyda|aL WUBWUOIIAUT

panwi Auedwo) sadIAIeS OO 10S

puelieyL ‘ OTTST MNgeJes * 10y Busey| ‘ edueg * € 00N Z/€E


eiareport
Rectangle

eiareport
Rectangle

eiareport
Rectangle


15991/ usEn

52:NIUNANISATIVTInAUATINAIAAINLAAY

AT  wiawudsiusann 2

viFnduduslng (vinnai) 1de (Tsenuyudiuusdand 11i9)

Report No. TREL23/00048-2

Aasi 28 %y 4 a.MINNTEAIU-UIUATY A.LU1I0 D WIEWNELUIN A.&858U3F 18120 Suitsudaatine 04/12/66
1aaidIatng AEL23/010691 fuitiesiey 04 - 07/12/66
Han1sInsIzY/ nasdau Afin UTM unu (X) : 0699619
23t 1 dratinei 2 daatinei 3 fatinvil 4 fativil 5 fatinvil 6
suandaaualing vivihe Ju/dau/il (nal) | u/dau/il (nad) | du/dau/i (nai) | du/dau/il (nal) | u/dau/il (nat) | u/wdau/il (nan) sE5mi/vasau
30/11/66 30/11/66 30/11/66 30/11/66 30/11/66 30/11/66
(10:30 w. — 11:12 w.) | (11:16u. — 11:58 w.) [ (12:03 u. — 12:45 u.) | (12:50 u. — 13:32 u.) | (13:36 u. — 14:18 u.) | (14:24 u. - 15:06 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 133.50 140.50 142.00 141.50 143.50 144.00 -
Pressure (Ps) mmHg 753.01 752.63 752.44 751.73 751.44 750.90 -
Gas Velocity (Vs) m/s 8.19 8.26 8.26 8.25 8.29 8.34 -
Moisture (Bws) % 14.09 13.69 13.16 13.01 13.77 14.01 -
Flow Rate (Std) m’/s 26.93 26.81 26.87 26.89 26.64 26.68 -
Flow Rate (Std) m?/day 2,326,347.85 2,316,082.45 2,321,295.77 2323.097.65 2,301,966.82 2,304,978.55 -
Oxygen (0,) % 15.72 15.74 15.63 15.38 15.50 15.51 -
co ppm 343.00 116.00 107.67 122.00 126.00 124.00 -
Excess Air (EA) % 295.01 297.27 288.77 251.24 258.66 260.07 -
fluazaas ! mg/m? 2 2 2 7 5 6 U.S.EPA Method 5
Wuazaae mg/m® 6 6 5 16 12 14 U.S.EPA Method 5

BUEIKIA I

Asnzuvie (dry basis) uas Excess Oxygen 7%
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D aMFiATIs/naday : &a1g Std Aa aniarede aamigfl 25 °C, anudu 1 ussenna via 760 fiaduasilsan
Asnazuvie (dry basis)
II : wansiaTe/magay : &n13e Std Aa an1vaede aangd 25 °C, mnudu 1 ussenmd wia 760 fadwaslsan
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15991/ usEn

52:NIUNANISATIVInAUATNAIAAINLAAY

a0 : wiawudsiusann 2

viFnduduslng (vinnai) 1de (Tsenuyudiuusdand 11i9)

Report No. TREL23/00048-2

Aasi 28 %y 4 a.MINNTEAIU-UIUATY A.LU1I0 D WIEWNELUIN A.&858U3F 18120 Suitdudatine 04/12/66
waidatine AEL23/010691 fuitsiasid 04 - 07/12/66
Han1sinsizv/ nagdau Afin UTM uau (X) : 0699619 wnu (Y) : 1623001
23t 1 #2aeinvil 2 dratinei 3 dratineil 4 #2atineil 5
suandaaualing vivihe Ju/wdau/il (nai) | u/bau/il (nai) | Tu/dau/il (nal) | du/dau/il (nal) | du/bau/i (1nal) sESmi/vasau
01/12/66 01/12/66 01/12/66 01/12/66 01/12/66
(10:30 . — 11:12 u.) | (11:20 w. — 12:02 w.) | (12:10 . —12:52 w.) | (13:05 u. — 13:47 u.) | (13:55 u. — 14:37 u.) m
Diameter m 2.59 2.59 2.59 2.59 2.59 -
Shape - Circular Circular Circular Circular Circular - n
Temperature (Ts) °c 146.50 149.50 148.00 149.50 150.00 -
Pressure (Ps) mmHg 752.43 751.91 751.73 751.43 751.41 -
Gas Velocity (Vs) m/s 8.30 8.31 8.36 8.35 8.35 -
Moisture (Bys) % 14.05 14.03 13.05 13.86 14.03 -
Flow Rate (Std) m’/s 26.43 26.27 26.81 26.43 26.34 -
Flow Rate (Std) m?/day 2,283,836.19 2,269,310.58 2,316,661.01 2,283,284.34 2276.024.04 -
Oxygen (0,) % 15.26 15.67 14.95 15.19 15.20 - 3
co ppm 278.00 77.33 113.00 64.00 131.00 - %
Excess Air (EA) % 270.47 291.83 244.65 259.27 259.64 - é.
duarvans | mg/m? 12 6 3 2 10 U.S.EPA Method 5 g
Wuazaae mg/m® 29 16 8 6 24 U.S.EPA Method 5 2
o

D aMFiATIs/naday : &a1g Std Aa aniarede aamigfl 25 °C, anudu 1 ussenna via 760 fiaduasilsan
Asnazuvie (dry basis)

II : wansiaTe/magay : &n13e Std Aa an1vaede aangd 25 °C, mnudu 1 ussenmd wia 760 fadwaslsan

Asnzuvie (dry basis) uas Excess Oxygen 7%
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Report No. TREL23/00048-2

fing 28 13 4 a.MmnsEaIu-1uAsT A.1219 a.WTEWNELIN 38553 18120 fuiisudiatine 04/12/66
uiidiatie AEL23/010691 Suithmsisd 04 - 07/12/66
Nan1s3As1zi/ nasau Wia UTM wnu (X) : 0699619 unu (Y) : 1623001
dratinei 1 édratinei 2 dratinei 3 dratiei 4 #ratiei 5 #1ativil 6
suasduaunelan s Ju/idau/il (na1) | Ju/bau/ll (nad) | Fu/dau/ll (nal) | u/idau/il (na1) | Ju/dau/tl (nal) | u/dau/il (van) PO
02/12/66 02/12/66 02/12/66 02/12/66 02/12/66 02/12/66
(09:30 w. — 10:12 u.) | (10:18 u. — 11:00 w.) | (11:05 w. — 11:47 w.) | (11:55 w. — 12:37 u.) | (12:45 u. — 13:27 w.) [ (13:35 u. — 14:17 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 143.50 139.50 141.50 143.50 144.50 146.50 -
Pressure (Ps) mmHg 753.40 753.41 753.22 752.91 752.63 752.41 -
Gas Velocity (Vs) m/s 8.29 8.24 8.27 8.29 8.37 8.40 -

Moisture (Bys) % 13.68 13.77 13.95 13.99 13.04 13.22 -

Flow Rate (Std) m/s 26.74 26.81 26.71 26.63 27.11 27.01 -

Flow Rate (Std) m?/day 2,310,379.98 2,316,326.97 2,308,131.41 2,300,585.49 2,341,945.98 2,333,610.47 -

Oxygen (0O;) % 15.58 15.77 15.66 15.38 15.45 15.78 -
co ppm 240.00 274.33 258.33 821.00 344.00 281.00 -

Excess Air (EA) % 248.92 298.81 290.80 269.46 276.27 300.17 -
dluazaae mg/m? 4 9 12 13 6 11 U.S.EPA Method 5
fluazaas mg/m? 10 23 30 33 14 29 U.S.EPA Method 5

wnewa I wansienni/maday @ &g Std a 81198 aamnigfl 25 °C, Anudu 1 ussennnd wia 760 Sadwaslsan
AdaMzun9 (dry basis)
II : wan1siAsgv/magay : &A1y Std Aa aanzaede asmgd 25 °C, Anudu 1 ussannie wia 760 fiadwasilsan
Adanzwuiv (dry basis) uay Excess Oxygen 7%
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( “ Industrial Service and Lab, SCI Eco Services Co.,Ltd
\ ) 33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110

NNMAWNUDON V

Joyaduon CEMS yovlsvviuiiazdoya RM

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



Environmental Laboratory CEMS Analysis/Opacity data
Metrological center, SCI Eco Services Co.,Ltd Page 1 0of 5
33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110

Opacity data from CEMS
Date&Time Opacity(%) Date&Time Opacity(%) Date&Time Opacity(%) Date&Time Opacity(%)
30-Dec-23 30-Dec-23 30-Dec-23 30-Dec-23
11:16:00 0.91 12:03:00 0.93 12:50:00 0.99 13:36:00 1.06
11:17:00 1.04 12:04:00 0.95 12:51:00 0.96 13:37:00 1.03
11:18:00 0.96 12:05:00 0.95 12:52:00 0.96 13:38:00 1.04
11:19:00 1.07 12:06:00 0.98 12:53:00 1.1 13:39:00 1.01
11:20:00 0.94 12:07:00 0.88 12:54:00 1.08 13:40:00 0.95
11:21:00 1.07 12:08:00 0.96 12:55:00 1.06 13:41:00 1.02
11:22:00 1.09 12:09:00 1 12:56:00 1.01 13:42:00 1.01
11:23:00 1.01 :10: 0.95 12:57:00 0.99 13:43:00 1.02
11:24:00 0.97 111 0.98 12:58:00 0.85 13:44:00 0.98
11:25:00 1 12:12:00 1.06 12:59:00 0.98 13:45:00 0.92
11:26:00 0.99 12:13:00 1.09 13:00:00 1.08 13:46:00 0.99
11:27:00 1.06 12:14:00 1.11 13:01:00 1.05 13:47:00 0.9
11:28:00 1.06 12:15:00 1.02 13:02:00 1.05 13:48:00 0.99
11:29:00 1.01 12:16:00 1.04 13:03:00 0.98 13:49:00 0.95
11:30:00 1.02 12:17:00 1.09 13:04:00 1 13:50:00 1.02
11:31:00 0.94 12:18:00 0.99 13:05:00 0.96 13:51:00 1.07
11:32:00 1.04 12:19:00 0.99 13:06:00 0.98 13:52:00 1
11:33:00 0.96 12:20:00 0.9 13:07:00 0.85 13:53:00 1.03
11:34:00 1.08 12:21:00 0.86 13:08:00 0.86 13:54:00 0.97
11:35:00 1.21 12:22:00 0.81 13:09:00 0.94 13:55:00 0.88
11:36:00 1.11 12:23:00 0.99 13:10:00 0.91 13:56:00 0.91
11:37:00 1.19 12:24:00 1.02 13:11:00 0.95 13:57:00 1.05
11:38:00 1.25 12:25:00 0.89 13:12:00 0.96 13:58:00 1.05
11:39:00 1.32 12:26:00 0.95 13:13:00 0.9 13:59:00 1.02
11:40:00 1.18 127! 0.98 13:14:00 0.91 14:00:00 0.99
11:41:00 1.09 0.95 13:15:00 0.94 14:01:00 1
11:42:00 1.16 0.98 13:16:00 0.89 14:02:00 1
11:43:00 1.14 1.02 13:17:00 0.87 14:03:00 0.98
11:44:00 1.07 12:31:00 0.94 13:18:00 0.97 14:04:00 1
11:45:00 1.02 12:32:00 0.94 13:19:00 0.84 14:05:00 0.93
11:46:00 1.1 12:33:00 0.86 13:20:00 0.9 14:06:00 0.93
11:47:00 1.15 12:34:00 0.87 13:21:00 0.96 14:07:00 0.88
11:48:00 1.04 12:35:00 0.97 13:22:00 0.92 14:08:00 0.94
11:49:00 1.15 12:36:00 0.86 13:23:00 0.87 14:09:00 0.93
11:50:00 1.05 :37: 1.02 13:24:00 0.88 14:10:00 0.9
11:51:00 1.01 1.04 13:25:00 0.87 14:11:00 0.99
11:52:00 1.07 0.94 13:26:00 0.89 14:12:00 0.84
11:53:00 1.16 1.01 13:27:00 0.8 14:13:00 0.92
11:54:00 0.95 12:41:00 0.97 13:28:00 0.73 14:14:00 0.96
11:55:00 0.85 12:42:00 0.84 13:29:00 0.8 14:15:00 0.98
11:56:00 0.94 12:43:00 0.95 13:30:00 1.1 14:16:00 1.07
11:57:00 0.9 :44: 0.98 13:31:00 1.15 14:17:00 1.01
11:58:00 0.87 1.05 13:32:00 1.18 14:18:00 0.96
Average 1.05 Average 0.97 Average 0.95 Average 0.98

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



Environmental Laboratory CEMS Analysis/Opacity data
Metrological center, SCI Eco Services Co.,Ltd Page 2 of 5
33/2 Moo 3, Banpa, Kaengkhoi, Saraburi 18110

Date&Time Opacity(%) Date&Time Opacity(%) Date&Time Opacity(%) Date&Time Opacity(%)
30-Dec-23 1-Dec-23 1-Dec-23 1-Dec-23

13:36:00 0.96 10:30:00 0.9 11:20:00 0.98 12:10:00 0.76
13:37:00 1.03 10:31:00 0.76 11:21:00 1.07 12:11:00 0.7
13:38:00 1.06 :32: 0.85 11:22:00 1 12:12:00 0.73
13:39:00 1.09 :33: 0.91 11:23:00 1.02 12:13:00 0.75
13:40:00 1 10:34:00 0.93 11:24:00 1.02 12:14:00 0.76
13:41:00 0.9 10:35:00 0.83 11:25:00 1.1 12:15:00 0.6
13:42:00 0.95 10:36:00 0.85 11:26:00 1.16 12:16:00 0.76
13:43:00 0.94 10:37:00 0.94 11:27:00 1.04 12:17:00 0.69
13:44:00 1 10:38:00 0.78 11:28:00 0.99 12:18:00 0.76
13:45:00 1.02 10:39:00 0.89 11:29:00 1.01 12:19:00 0.79
13:46:00 0.91 10:40:00 0.81 11:30:00 0.86 12:20:00 0.79
13:47:00 0.93 10:41:00 0.78 11:31:00 0.95 12:21:00 0.75
13:48:00 0.95 10:42:00 0.88 11:32:00 1 12:22:00 0.9
13:49:00 0.94 10:43:00 0.99 11:33:00 0.9 12:23:00 0.86
13:50:00 1.04 10:44:00 0.91 11:34:00 0.93 12:24:00 0.98
13:51:00 1.01 10:45:00 0.86 11:35:00 0.97 12:25:00 1.12
13:52:00 0.92 10:46:00 0.71 11:36:00 0.9 12:26:00 1.12
13:53:00 0.99 10:47:00 0.72 11:37:00 0.87 12:27:00 1.13
13:54:00 0.98 10:48:00 0.78 11:38:00 0.87 12:28:00 1.05
13:55:00 1.06 :49: 0.74 11:39:00 0.89 12:29:00 1.04
13:56:00 1.02 1.01 11:40:00 0.89 12:30:00 1.09
13:57:00 1.02 0.94 11:41:00 0.87 12:31:00 1.02
13:58:00 0.96 1 11:42:00 0.94 12:32:00 1.09
13:59:00 0.95 10:53:00 1.02 11:43:00 0.83 12:33:00 1
14:00:00 0.93 10:54:00 0.97 11:44:00 0.85 12:34:00 0.98
14:01:00 0.85 10:55:00 0.92 11:45:00 0.84 12:35:00 1.06
14:02:00 0.89 10:56:00 0.86 11:46:00 0.85 12:36:00 0.99
14:03:00 0.95 10:57:00 0.92 11:47:00 0.96 12:37:00 1.1
14:04:00 0.97 10:58:00 0.98 11:48:00 0.93 12:38:00 0.96
14:05:00 0.94 :59: 0.94 11:49:00 0.94 12:39:00 1.08
14:06:00 0.97 0.91 11:50:00 0.87 12:40:00 1.01
14:07:00 0.92 0.93 11:51:00 0.89 12:41:00 1.05
14:08:00 0.89 0.97 11:52:00 0.85 12:42:00 1.01
14:09:00 0.94 11:03:00 0.9 11:53:00 1.03 12:43:00 0.91
14:10:00 0.86 11:04:00 1.02 11:54:00 0.98 12:44:00 1.09
14:11:00 0.85 11:05:00 1.05 11:55:00 0.97 12:45:00 1.14
14:12:00 0.9 :06: 0.95 11:56:00 1 12:46:00 1.08
14:13:00 0.84 :07: 1.05 11:57:00 0.81 12:47:00 1.04
14:14:00 0.91 11:08:00 0.96 11:58:00 0.82 12:48:00 0.93
14:15:00 0.95 11:09:00 0.91 11:59:00 0.75 12:49:00 0.95
14:16:00 0.95 11:10:00 0.7 12:00:00 0.83 12:50:00 0.98
14:17:00 0.9 11:11:00 0.95 12:01:00 0.8 12:51:00 0.96
14:18:00 0.92 11:12:00 0.93 12:02:00 0.96 12:52:00 1.06
Average 0.95 Average 0.90 Average 0.93 Average 0.94

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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Date&Time Opacity(%) Date&Time Opacity(%) Date&Time Opacity(%) Date&Time Opacity(%)
1-Dec-23 1-Dec-23 2-Dec-23 2-Dec-23

13:05:00 1.03 13:55:00 0.59 09:30:00 0.41 10:18:00 0.59
13:06:00 0.99 13:56:00 0.55 09:31:00 0.43 10:19:00 0.57
13:07:00 1.07 :57: 0.55 09:32:00 0.47 10:20:00 0.53
13:08:00 1.09 :58: 0.56 09:33:00 0.45 10:21:00 0.58
13:09:00 1.06 13:59:00 0.65 09:34:00 0.39 10:22:00 0.49
13:10:00 1.05 14:00:00 0.74 09:35:00 0.46 10:23:00 0.51
13:11:00 0.94 14:01:00 0.73 09:36:00 0.55 10:24:00 0.59
13:12:00 0.97 14:02:00 0.71 09:37:00 0.47 10:25:00 0.62
13:13:00 1.11 14:03:00 0.68 09:38:00 0.43 10:26:00 0.61
13:14:00 1.05 14:04:00 0.7 09:39:00 0.57 10:27:00 0.67
13:15:00 0.9 14:05:00 0.66 09:40:00 0.62 10:28:00 0.62
13:16:00 0.99 14:06:00 0.63 09:41:00 0.57 10:29:00 0.56
13:17:00 0.94 14:07:00 0.66 09:42:00 0.58 10:30:00 0.47
13:18:00 0.9 14:08:00 0.69 09:43:00 0.53 10:31:00 0.45
13:19:00 0.95 14:09:00 0.7 09:44:00 0.59 10:32:00 0.5
13:20:00 0.95 14:10:00 0.55 09:45:00 0.59 10:33:00 0.49
13:21:00 0.96 14:11:00 0.56 09:46:00 0.45 10:34:00 0.51
13:22:00 1.01 14:12:00 0.43 09:47:00 0.47 10:35:00 0.48
13:23:00 0.91 14:13:00 0.32 09:48:00 0.49 10:36:00 0.44
13:24:00 0.94 :14: 0.25 09:49:00 0.42 10:37:00 0.5
13:25:00 0.89 0.23 09:50:00 0.46 10:38:00 0.52
13:26:00 0.94 0.25 09:51:00 0.55 10:39:00 0.56
13:27:00 0.97 0.36 09:52:00 0.5 10:40:00 0.68
13:28:00 0.92 14:18:00 0.3 09:53:00 0.56 10:41:00 0.63
13:29:00 0.91 14:19:00 0.34 09:54:00 0.52 10:42:00 0.58
13:30:00 0.86 14:20:00 0.33 09:55:00 0.47 10:43:00 0.58
13:31:00 0.88 14:21:00 0.24 09:56:00 0.46 10:44:00 0.6
13:32:00 0.87 14:22:00 0.23 09:57:00 0.45 10:45:00 0.61
13:33:00 0.89 14:23:00 0.3 09:58:00 0.42 10:46:00 0.62
13:34:00 0.99 :24: 0.34 09:59:00 0.4 10:47:00 0.6
13:35:00 1.02 0.18 10:00:00 0.39 10:48:00 0.56
13:36:00 0.96 0.21 10:01:00 0.45 10:49:00 0.68
13:37:00 0.96 0.09 10:02:00 0.42 10:50:00 0.68
13:38:00 0.9 14:28:00 0.17 10:03:00 0.46 10:51:00 0.65
13:39:00 0.94 14:29:00 0.21 10:04:00 0.47 10:52:00 0.64
13:40:00 0.89 14:30:00 0.17 10:05:00 0.43 10:53:00 0.63
13:41:00 0.88 :31: 0.18 10:06:00 0.39 10:54:00 0.58
13:42:00 0.95 :32: 0.13 10:07:00 0.51 10:55:00 0.56
13:43:00 0.84 14:33:00 0.19 10:08:00 0.48 10:56:00 0.64
13:44:00 0.84 14:34:00 0.35 10:09:00 0.43 10:57:00 0.55
13:45:00 0.84 14:35:00 0.4 10:10:00 0.54 10:58:00 0.57
13:46:00 0.88 14:36:00 0.32 10:11:00 0.54 10:59:00 0.58
13:47:00 0.82 14:37:00 0.25 10:12:00 0.56 11:00:00 0.52
Average 0.95 Average 0.41 Average 0.48 Average 0.57

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
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Date&Time Opacity(%) Date&Time Opacity(%) Date&Time Opacity(%)
2-Dec-23 2-Dec-23 31-Mar-20

11:05:00 0.56 11:55:00 0.55 12:45:00 0.59
11:06:00 0.65 11:56:00 0.59 12:46:00 0.48
11:07:00 0.68 :57: 0.64 12:47:00 0.55
11:08:00 0.67 :58: 0.72 12:48:00 0.53
11:09:00 0.57 11:59:00 0.63 12:49:00 0.57
11:10:00 0.5 12:00:00 0.64 12:50:00 0.54
11:11:00 0.48 12:01:00 0.52 12:51:00 0.54
11:12:00 0.56 12:02:00 0.71 12:52:00 0.54
11:13:00 0.56 12:03:00 0.61 12:53:00 0.76
11:14:00 0.69 12:04:00 0.67 12:54:00 0.65
11:15:00 0.62 12:05:00 0.59 12:55:00 0.65
11:16:00 0.61 12:06:00 0.59 12:56:00 0.56
11:17:00 0.55 12:07:00 0.56 12:57:00 0.65
11:18:00 0.61 12:08:00 0.61 12:58:00 0.6
11:19:00 0.64 12:09:00 0.74 12:59:00 0.51
11:20:00 0.73 12:10:00 0.73 13:00:00 0.48
11:21:00 0.56 12:11:00 0.63 13:01:00 0.62
11:22:00 0.6 12:12:00 0.75 13:02:00 0.39
11:23:00 0.5 12:13:00 0.69 13:03:00 0.55
11:24:00 0.49 :14: 0.66 13:04:00 0.55
11:25:00 0.56 0.62 13:05:00 0.55
11:26:00 0.58 0.66 13:06:00 0.48
11:27:00 0.58 0.55 13:07:00 0.55
11:28:00 0.56 12:18:00 0.55 13:08:00 0.44
11:29:00 0.55 12:19:00 0.59 13:09:00 0.44
11:30:00 0.54 12:20:00 0.53 13:10:00 0.47
11:31:00 0.53 12:21:00 0.59 13:11:00 0.48
11:32:00 0.48 12:22:00 0.62 13:12:00 0.3
11:33:00 0.57 12:23:00 0.64 13:13:00 0.44
11:34:00 0.49 :24: 0.68 13:14:00 0.36
11:35:00 0.59 0.6 13:15:00 0.47
11:36:00 0.53 0.59 13:16:00 0.43
11:37:00 0.6 0.62 13:17:00 0.55
11:38:00 0.55 12:28:00 0.7 13:18:00 0.54
11:39:00 0.71 12:29:00 0.74 13:19:00 0.5
11:40:00 0.7 12:30:00 0.69 13:20:00 0.55
11:41:00 0.63 :31: 0.73 13:21:00 0.49
11:42:00 0.61 :32: 0.61 13:22:00 0.5
11:43:00 0.55 12:33:00 0.53 13:23:00 0.4
11:44:00 0.6 12:34:00 0.61 13:24:00 0.48
11:45:00 0.56 12:35:00 0.67 13:25:00 0.52
11:46:00 0.58 12:36:00 0.65 13:26:00 0.53
11:47:00 0.56 12:37:00 0.68 13:27:00 0.52
Average 0.58 Average 0.63 Average 0.52 Average

Leader in waste management and environmental laboratory
Accredited testing laboratory number 0425 (ISO/IEC 17025: 2005)
Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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CEMS Analysis/Raw data calculation
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RM data
] Count Actual concentration (ppm at dry, actual O,)
Run Date Time .

(Min) SO, NOXx co 0, (%)

8-Nov-23 20:25 1 3.53 275.96 58.72 14.73
8-Nov-23 20:26 2 2.99 271.33 55.01 14.69
8-Nov-23 20:27 3 2.53 267.63 56.355 14.83
8-Nov-23 20:28 4 2.24 264.73 91.866 14.649
8-Nov-23 20:29 5 2.02 255.55 104.622 14.624
8-Nov-23 20:30 6 1.84 249.48 74.148 14.682
8-Nov-23 20:31 7 1.65 251.48 67.859 14.637
8-Nov-23 20:32 8 1.56 252.43 68.645 14.729
8-Nov-23 20:33 9 1.37 251.13 66.793 14.638
8-Nov-23 20:34 10 1.26 252.96 82.291 14.633
1 8-Nov-23 20:35 11 1.20 252.56 86.175 14.645
8-Nov-23 20:36 12 1.08 251.35 93.534 14.623
8-Nov-23 20:37 13 1.05 251.12 82.286 14.66
8-Nov-23 20:38 14 0.94 248.28 87.391 14.586
8-Nov-23 20:39 15 0.91 248.56 84.357 14.593
8-Nov-23 20:40 16 0.95 245.84 65.991 14.745
8-Nov-23 20:41 17 0.86 246.64 104.391 14.611
8-Nov-23 20:42 18 0.86 249.95 65.255 14.659
8-Nov-23 20:43 19 0.80 251.63 65.414 14.603
8-Nov-23 20:44 20 0.72 253.48 66.252 14.504
8-Nov-23 20:45 21 0.69 254.15 80.073 14.489
8-Nov-23 20:46 1 0.74 249.58 59.986 14.559
8-Nov-23 20:47 2 0.66 248.05 58.064 14.612
8-Nov-23 20:48 3 0.69 251.54 61.776 14.535
8-Nov-23 20:49 4 0.64 251.18 71.372 14.513
8-Nov-23 20:50 5 0.55 249.56 70.815 14.676
8-Nov-23 20:51 6 0.37 250.74 200.488 14.318
8-Nov-23 20:52 7 0.58 246.33 86.539 14.507

8-Nov-23 20:53 8 0.55 235.55 77.988 14.5
8-Nov-23 20:54 9 0.50 240.39 118.599 14.481
8-Nov-23 20:55 10 0.57 242.55 83.334 14.594
2 8-Nov-23 20:56 11 0.49 243.13 61.588 14.551
8-Nov-23 20:57 12 0.54 247.39 64.496 14.456
8-Nov-23 20:58 13 0.46 248.61 70.108 14.52
8-Nov-23 20:59 14 0.51 248.33 67.652 14.632
8-Nov-23 21:00 15 0.53 246.82 60.658 14.621
8-Nov-23 21:01 16 0.36 247.71 152.313 14.494
8-Nov-23 21:02 17 0.45 250.11 102 14.448
8-Nov-23 21:03 18 0.45 243.87 100.858 14.601
8-Nov-23 21:04 19 0.60 242.76 66.3 14.674
8-Nov-23 21:05 20 0.50 244.76 65.063 14.622
8-Nov-23 21:06 21 0.35 254.83 71.906 14.427
8-Nov-23 21:07 1 0.35 254.98 88.383 14.475

Telephone : +66(0) 3627 3099, +66(0) 82127 7306, E-mail : anuwatkr@scg.com, Website : www.scieco.co.th
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8-Nov-23 21:08 2 0.35 245.15 81.068 14.425
8-Nov-23 21:09 3 0.39 237.95 67.491 14.508
8-Nov-23 21:10 4 0.39 234.68 67.719 14.489
8-Nov-23 21:11 5 0.34 236.16 81.605 14.51
8-Nov-23 21:12 6 0.33 235.52 74.992 14.372
8-Nov-23 21:13 7 0.37 232.68 76.361 14.419
8-Nov-23 21:14 8 0.40 231.36 69.859 14.557
8-Nov-23 21:15 9 0.45 232.33 62.867 14.624
8-Nov-23 21:16 10 0.48 237.93 60.897 14.556
3 8-Nov-23 21:17 11 0.48 244.56 64.033 14.542
8-Nov-23 21:18 12 0.43 250.41 79.241 14.556
8-Nov-23 21:19 13 0.40 254.83 112.741 14.587
8-Nov-23 21:20 14 0.42 255.97 92.349 14.5
8-Nov-23 21:21 15 0.44 254.26 62.216 14.569
8-Nov-23 21:22 16 0.43 253.09 63.539 14.536
8-Nov-23 21:23 17 0.41 254.37 78.493 14.605
8-Nov-23 21:24 18 0.42 254.78 72.349 14.602
8-Nov-23 21:25 19 0.38 253.98 140.938 14.485
8-Nov-23 21:26 20 0.35 251.06 96.104 14.429
8-Nov-23 21:27 21 0.34 251.00 69.558 14.552
8-Nov-23 21:28 1 0.34 250.26 61.668 14.42
8-Nov-23 21:29 2 0.43 247.03 64.83 14.518
8-Nov-23 21:30 3 0.37 245.15 65.409 14.442
8-Nov-23 21:31 4 0.35 251.21 72.338 14.452
8-Nov-23 21:32 5 0.42 253.26 69.183 14.499
8-Nov-23 21:33 6 0.35 250.90 63.989 14.407
8-Nov-23 21:34 7 0.34 252.78 77.948 14.439
8-Nov-23 21:35 8 0.32 253.26 71.097 14.427
8-Nov-23 21:36 9 0.37 250.58 74.043 14.429
8-Nov-23 21:37 10 0.39 249.09 68.13 14.423
4 8-Nov-23 21:38 11 0.39 249.68 68.818 14.394
8-Nov-23 21:39 12 0.37 253.23 66.425 14.421
8-Nov-23 21:40 13 0.37 254.15 67.557 14.418
8-Nov-23 21:41 14 0.37 253.32 61.787 14.396
8-Nov-23 21:42 15 0.39 251.83 69.043 14.508
8-Nov-23 21:43 16 0.37 253.54 59.252 14.538
8-Nov-23 21:44 17 0.36 256.14 60.948 14.44
8-Nov-23 21:45 18 0.33 257.27 58.812 14.363
8-Nov-23 21:46 19 0.37 254.15 65.726 14.38
8-Nov-23 21:47 20 0.33 252.63 65.014 14.398
8-Nov-23 21:48 21 0.25 251.95 69.205 14.488
8-Nov-23 21:49 1 0.31 250.13 66.515 14.563
8-Nov-23 21:50 2 0.30 242.87 73.704 14.905
8-Nov-23 21:51 3 0.15 239.23 95.285 14.676
8-Nov-23 21:52 4 0.36 237.28 83.515 14.712
8-Nov-23 21:53 5 0.36 225.20 71.216 14.772
8-Nov-23 21:54 6 0.34 231.05 120.883 14.707
8-Nov-23 21:55 7 0.39 236.99 69.314 14.78
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8-Nov-23 21:56 0.38 241.59 62.136 14.733
8-Nov-23 21:57 9 0.40 245.88 61.131 14.754
8-Nov-23 21:58 10 0.40 249.83 58.349 14.737
5 8-Nov-23 21:59 11 0.39 252.84 59.313 14.813
8-Nov-23 22:00 12 0.41 254.77 62.546 14.757
8-Nov-23 22:01 13 0.57 255.30 195.712 14.803
8-Nov-23 22:02 14 111 257.34 110.329 14.804
8-Nov-23 22:03 15 0.92 262.93 120.101 14.7
8-Nov-23 22:04 16 0.76 265.08 129.834 14.717
8-Nov-23 22:05 17 0.63 260.33 64.399 14.759
8-Nov-23 22:06 18 0.57 261.40 62.82 14.662
8-Nov-23 22:07 19 0.52 259.46 60.783 14.816
8-Nov-23 22:08 20 0.48 255.93 58.778 14.767
8-Nov-23 22:09 21 0.44 254.13 67.09 14.808
8-Nov-23 22:10 1 0.38 251.83 75.011 14.773
8-Nov-23 22:11 2 0.39 250.32 62.93 14.744
8-Nov-23 22:12 3 0.41 246.73 62.062 14.582
8-Nov-23 22:13 4 0.32 246.29 62.179 14.852
8-Nov-23 22:14 5 0.31 245.48 78.718 15.033
8-Nov-23 22:15 6 0.29 240.56 84.103 14.994
8-Nov-23 22:16 7 0.30 234.10 59.396 14.991
8-Nov-23 22:17 8 0.35 231.08 53.397 15.003
8-Nov-23 22:18 9 0.29 228.88 54.904 14.94
8-Nov-23 22:19 10 0.28 232.25 76.727 15.079
6 8-Nov-23 22:20 11 0.33 231.65 134.632 14.959
8-Nov-23 22:21 12 0.44 229.29 68.683 14.994
8-Nov-23 22:22 13 0.34 229.50 63.741 14.984
8-Nov-23 22:23 14 0.33 232.66 96.311 15.28
8-Nov-23 22:24 15 0.27 231.56 69.863 15.384
8-Nov-23 22:25 16 0.25 230.04 61.892 15.344
8-Nov-23 22:26 17 0.26 225.85 52.226 15.325
8-Nov-23 22:27 18 0.20 221.42 60.456 15.283
8-Nov-23 22:28 19 0.30 218.88 62.412 15.289
8-Nov-23 22:29 20 0.31 214.79 57.003 15.182
8-Nov-23 22:30 21 0.33 218.43 59.594 15.128
8-Nov-23 22:31 1 0.30 223.32 58.728 15.186
8-Nov-23 22:32 2 0.34 225.95 53.541 15.404
8-Nov-23 22:33 3 0.30 227.98 53.999 15.434
8-Nov-23 22:34 4 0.34 231.02 54.105 15.442
8-Nov-23 22:35 5 0.30 230.93 127.627 15.364
8-Nov-23 22:36 6 0.43 232.30 79.623 15.45
8-Nov-23 22:37 7 0.41 232.09 49.366 15.469
8-Nov-23 22:38 8 0.41 236.47 50.931 15.404
8-Nov-23 22:39 9 0.39 238.94 53.835 15.459
8-Nov-23 22:40 10 0.35 240.63 54.328 15.379
7 8-Nov-23 22:41 11 0.34 238.57 54.751 15.36
8-Nov-23 22:42 12 0.35 238.00 49.725 15.442
8-Nov-23 22:43 13 0.36 237.85 52.793 15.427
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8-Nov-23 22:44 14 0.37 237.48 50.265 15.447
8-Nov-23 22:45 15 0.40 236.87 47.256 15.461
8-Nov-23 22:46 16 0.34 240.23 50.573 15.385
8-Nov-23 22:47 17 0.35 242.77 50.24 15.512
8-Nov-23 22:48 18 0.32 242.15 49.204 15.345
8-Nov-23 22:49 19 0.36 240.78 53.483 15.411
8-Nov-23 22:50 20 0.32 238.02 67.801 15.331
8-Nov-23 22:51 21 0.29 238.97 57.935 15.338
8-Nov-23 22:52 1 0.24 238.08 59.667 15.193
8-Nov-23 22:53 2 0.21 235.88 82.032 15.155
8-Nov-23 22:54 3 0.13 230.13 102.873 15.068
8-Nov-23 22:55 4 0.08 225.09 71.496 15.192
8-Nov-23 22:56 5 0.04 218.00 78.822 14.941
8-Nov-23 22:57 6 0.11 210.15 75.255 14.981
8-Nov-23 22:58 7 0.13 199.26 74.235 15.051
8-Nov-23 22:59 8 0.13 198.87 67.331 15.007
8-Nov-23 23:00 9 0.08 200.98 81.805 14.908
8-Nov-23 23:01 10 0.08 200.70 128.353 14.956
8 8-Nov-23 23:02 11 0.14 198.56 78.846 14.996
8-Nov-23 23:03 12 0.17 198.83 71.489 15.005
8-Nov-23 23:04 13 0.15 201.58 78.712 14.885
8-Nov-23 23:05 14 0.18 205.68 73.332 15.033
8-Nov-23 23:06 15 0.16 209.27 71.354 15.042
8-Nov-23 23:07 16 0.27 212.96 64.354 15.057
8-Nov-23 23:08 17 0.27 212.35 73.764 15.13
8-Nov-23 23:09 18 0.16 218.74 192.666 15.244
8-Nov-23 23:10 19 0.29 224.81 139.432 14.953
8-Nov-23 23:11 20 0.37 221.30 82.786 15.001
8-Nov-23 23:12 21 0.34 215.48 70.272 15.038
8-Nov-23 23:13 1 0.33 215.89 66.979 15.059
8-Nov-23 23:14 2 0.30 215.49 77.806 15.032
8-Nov-23 23:15 3 0.32 216.15 67.802 15.105
8-Nov-23 23:16 4 0.24 215.08 66.444 15.145
8-Nov-23 23:17 5 0.23 215.41 93.206 15.067
8-Nov-23 23:18 6 0.26 212.87 70.15 15.152
8-Nov-23 23:19 7 0.16 211.43 72.195 15.167
8-Nov-23 23:20 8 0.13 212.29 74.976 15.142
8-Nov-23 23:21 9 0.19 206.79 81.896 15.099
8-Nov-23 23:22 10 0.18 202.62 72.263 15.146
9 8-Nov-23 23:23 11 0.21 202.93 73.159 15.229
8-Nov-23 23:24 12 0.21 205.53 64.377 15.154
8-Nov-23 23:25 13 0.23 207.86 59.188 15.145
8-Nov-23 23:26 14 0.27 209.22 59.534 15.14
8-Nov-23 23:27 15 0.26 212.32 102.77 15.056
8-Nov-23 23:28 16 0.32 216.95 67.468 15.124
8-Nov-23 23:29 17 0.25 219.89 54.509 14.996
8-Nov-23 23:30 18 0.21 226.61 62.281 14.967
8-Nov-23 23:31 19 0.24 225.91 60.398 15.083
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8-Nov-23 23:32 20 0.18 223.95 78.749 14.917
8-Nov-23 23:33 21 0.18 221.92 70.493 14.784
8-Nov-23 23:34 1 0.16 219.07 104.071 14.827
8-Nov-23 23:35 2 0.17 215.89 86.376 14.861
8-Nov-23 23:36 3 0.16 214.54 61.641 14.811
8-Nov-23 23:37 4 0.12 213.07 84.437 14.79
8-Nov-23 23:38 5 0.14 211.02 68.273 14.849
8-Nov-23 23:39 6 0.13 208.08 66.649 14.806
8-Nov-23 23:40 7 0.07 206.31 82.543 14.716
8-Nov-23 23:41 8 0.10 204.35 112.425 14.833
8-Nov-23 23:42 9 0.09 201.98 70.469 14.753
8-Nov-23 23:43 10 0.08 200.47 73.017 14.815
10 8-Nov-23 23:44 11 0.09 198.30 70.457 14.828
8-Nov-23 23:45 12 0.12 196.17 65.78 14.908
8-Nov-23 23:46 13 0.08 196.79 67.013 14.885
8-Nov-23 23:47 14 0.12 196.90 66.264 14.968
8-Nov-23 23:48 15 0.10 195.73 68.616 14.853
8-Nov-23 23:49 16 0.12 197.33 115.076 14.948
8-Nov-23 23:50 17 0.13 197.61 71.339 14.938
8-Nov-23 23:51 18 0.12 200.72 66.871 14.947
8-Nov-23 23:52 19 0.12 201.56 65.826 14.965
8-Nov-23 23:53 20 0.21 202.34 57.934 15.075
8-Nov-23 23:54 21 0.18 202.46 55.844 15.075
8-Nov-23 23:55 1 0.22 208.24 61.504 15.058
8-Nov-23 23:56 2 0.17 212.20 67.575 14.991
8-Nov-23 23:57 3 0.20 215.08 56.757 15.075
8-Nov-23 23:58 4 0.23 215.71 60.879 15.122
8-Nov-23 23:59 5 0.23 218.64 56.277 15.137
9-Nov-23 0:00 6 0.20 220.64 58.909 15.063
9-Nov-23 0:01 7 0.20 223.09 59.677 15.041
9-Nov-23 0:02 8 0.21 222.34 58.292 15.075
9-Nov-23 0:03 9 0.18 222.54 58.871 15.135
9-Nov-23 0:04 10 0.16 221.98 58.748 15.004
11 9-Nov-23 0:05 11 0.20 221.71 60.773 15.099
9-Nov-23 0:06 12 0.25 218.73 59.923 15.119
9-Nov-23 0:07 13 0.24 222.39 62.792 15.15
9-Nov-23 0:08 14 0.22 225.73 59.471 14.981
9-Nov-23 0:09 15 0.24 226.99 58.693 15.084
9-Nov-23 0:10 16 0.23 226.73 64.197 15.058
9-Nov-23 0:11 17 0.23 230.33 60.899 15.109
9-Nov-23 0:12 18 0.21 23041 61.302 15.07
9-Nov-23 0:13 19 0.29 230.53 63.404 15.067
9-Nov-23 0:14 20 0.28 229.62 60.074 15.162
9-Nov-23 0:15 21 0.24 231.70 57.454 15.218
9-Nov-23 0:16 1 0.26 234.38 55.545 15.206
9-Nov-23 0:17 2 0.24 233.58 55.235 15.231
9-Nov-23 0:18 3 0.23 233.97 56.836 15.172
9-Nov-23 0:19 4 0.22 233.45 54.016 15.263
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Corrected RM data
) Count Actual concentration (ppm at dry, actual O,)
Run Date Time .
(Min) S0, NO, co CO, (%) 0, (%)

8-Nov-23 20:25 1 3.08 285.99 58.91 13.09 14.81
8-Nov-23 20:26 2 2.50 281.13 55.18 13.32 14.77
8-Nov-23 20:27 3 2.00 277.26 56.53 13.22 14.91
8-Nov-23 20:28 4 1.68 274.21 92.19 12.90 14.73
8-Nov-23 20:29 5 1.44 264.59 105.00 12.96 14.71
8-Nov-23 20:30 6 1.24 258.22 74.40 12.85 14.76
8-Nov-23 20:31 7 1.04 260.32 68.09 12.91 14.72
8-Nov-23 20:32 8 0.95 261.32 68.88 12.92 14.81
8-Nov-23 20:33 9 0.74 259.96 67.02 12.98 14.72
8-Nov-23 20:34 10 0.62 261.87 82.58 13.04 14.71

1 8-Nov-23 20:35 11 0.55 261.46 86.48 12.95 14.73
8-Nov-23 20:36 12 0.42 260.19 93.87 13.06 14.70
8-Nov-23 20:37 13 0.39 259.94 82.57 12.68 14.74
8-Nov-23 20:38 14 0.27 256.97 87.70 13.16 14.67
8-Nov-23 20:39 15 0.23 257.26 84.65 13.40 14.67
8-Nov-23 20:40 16 0.28 254.41 66.21 13.09 14.83
8-Nov-23 20:41 17 0.19 255.25 104.77 13.25 14.69
8-Nov-23 20:42 18 0.18 258.72 65.47 13.12 14.74
8-Nov-23 20:43 19 0.12 260.48 65.63 13.14 14.68
8-Nov-23 20:44 20 0.03 262.42 66.47 12.77 14.58
8-Nov-23 20:45 21 0.00 263.12 80.35 13.09 14.57
8-Nov-23 20:46 1 0.05 258.34 60.18 13.18 14.64
8-Nov-23 20:47 2 -0.03 256.73 58.25 12.85 14.69
8-Nov-23 20:48 3 0.00 260.39 61.98 12.87 14.62
8-Nov-23 20:49 4 -0.06 260.01 71.61 12.97 14.59
8-Nov-23 20:50 5 -0.15 258.31 71.05 12.94 14.76
8-Nov-23 20:51 6 -0.35 259.55 201.26 12.98 14.40
8-Nov-23 20:52 7 -0.12 254.93 86.84 13.09 14.59
8-Nov-23 20:53 8 -0.15 243.62 78.26 13.28 14.58
8-Nov-23 20:54 9 -0.21 248.70 119.04 13.20 14.56
8-Nov-23 20:55 10 -0.13 250.96 83.63 13.21 14.68

2 8-Nov-23 20:56 11 -0.22 251.57 61.79 12.92 14.63
8-Nov-23 20:57 12 -0.16 256.04 64.71 12.83 14.54
8-Nov-23 20:58 13 -0.25 257.31 70.34 12.80 14.60
8-Nov-23 20:59 14 -0.20 257.02 67.88 12.65 14.71
8-Nov-23 21:00 15 -0.18 255.44 60.86 13.10 14.70
8-Nov-23 21:01 16 -0.35 256.37 152.89 13.14 14.57
8-Nov-23 21:02 17 -0.26 258.89 102.37 13.08 14.53
8-Nov-23 21:03 18 -0.26 252.34 101.22 13.08 14.68
8-Nov-23 21:04 19 -0.09 251.18 66.52 12.82 14.76
8-Nov-23 21:05 20 -0.21 253.28 65.28 12.89 14.70
8-Nov-23 21:06 21 -0.37 263.83 72.15 13.07 14.51
8-Nov-23 21:07 1 -0.37 264.00 88.70 13.09 14.55
8-Nov-23 21:08 2 -0.36 253.69 81.35 13.04 14.50
8-Nov-23 21:09 3 -0.32 246.14 67.72 13.12 14.59
8-Nov-23 21:10 4 -0.33 242.71 67.95 12.94 14.57
8-Nov-23 21:11 5 -0.38 244.26 81.89 13.14 14.59
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8-Nov-23 21:12 6 -0.40 243.59 75.25 13.13 14.45
8-Nov-23 21:13 7 -0.35 240.62 76.62 13.33 14.50
8-Nov-23 21:14 8 -0.31 239.23 70.09 13.09 14.64
8-Nov-23 21:15 9 -0.26 240.24 63.07 13.21 14.71
8-Nov-23 21:16 10 -0.22 246.12 61.10 12.91 14.64
3 8-Nov-23 21:17 11 -0.23 253.07 64.24 12.72 14.62
8-Nov-23 21:18 12 -0.28 259.20 79.52 13.09 14.64
8-Nov-23 21:19 13 -0.32 263.84 113.15 12.93 14.67
8-Nov-23 21:20 14 -0.30 265.03 92.68 12.91 14.58
8-Nov-23 21:21 15 -0.27 263.24 62.42 13.29 14.65
8-Nov-23 21:22 16 -0.29 262.01 63.75 13.23 14.62
8-Nov-23 21:23 17 -0.31 263.35 78.76 12.92 14.69
8-Nov-23 21:24 18 -0.29 263.79 72.59 13.02 14.68
8-Nov-23 21:25 19 -0.34 262.94 141.47 13.29 14.57
8-Nov-23 21:26 20 -0.37 259.88 96.45 13.19 14.51
8-Nov-23 21:27 21 -0.38 259.82 69.79 13.13 14.63
8-Nov-23 21:28 1 -0.39 259.04 61.87 13.23 14.50
8-Nov-23 21:29 2 -0.28 255.66 65.04 13.35 14.60
8-Nov-23 21:30 3 -0.34 253.69 65.63 13.10 14.52
8-Nov-23 21:31 4 -0.37 260.04 72.58 12.96 14.53
8-Nov-23 21:32 5 -0.30 262.19 69.42 13.11 14.58
8-Nov-23 21:33 6 -0.37 259.72 64.20 13.35 14.49
8-Nov-23 21:34 7 -0.39 261.69 78.22 13.43 14.52
8-Nov-23 21:35 8 -0.40 262.19 71.34 13.38 14.51
8-Nov-23 21:36 9 -0.35 259.38 74.30 13.35 14.51
8-Nov-23 21:37 10 -0.33 257.82 68.36 13.14 14.50
4 8-Nov-23 21:38 11 -0.33 258.44 69.05 12.91 14.47
8-Nov-23 21:39 12 -0.34 262.16 66.65 13.27 14.50
8-Nov-23 21:40 13 -0.35 263.12 67.78 13.16 14.50
8-Nov-23 21:41 14 -0.34 262.25 61.99 13.41 14.48
8-Nov-23 21:42 15 -0.33 260.69 69.27 13.49 14.59
8-Nov-23 21:43 16 -0.35 262.49 59.44 13.60 14.62
8-Nov-23 21:44 17 -0.36 265.21 61.15 13.96 14.52
8-Nov-23 21:45 18 -0.39 266.39 59.00 14.49 14.44
8-Nov-23 21:46 19 -0.35 263.12 65.94 14.50 14.46
8-Nov-23 21:47 20 -0.39 261.53 65.23 14.07 14.48
8-Nov-23 21:48 21 -0.47 260.82 69.44 14.41 14.57
8-Nov-23 21:49 1 -0.41 258.91 66.74 14.92 14.64
8-Nov-23 21:50 2 -0.43 251.30 73.96 14.93 14.99
8-Nov-23 21:51 3 -0.59 247.49 95.63 14.70 14.76
8-Nov-23 21:52 4 -0.36 245.43 83.81 14.83 14.79
8-Nov-23 21:53 5 -0.36 232.77 71.46 14.98 14.86
8-Nov-23 21:54 6 -0.38 238.91 121.33 14.76 14.79
8-Nov-23 21:55 7 -0.33 245.14 69.55 14.34 14.86
8-Nov-23 21:56 8 -0.34 249.96 62.34 14.84 14.82
8-Nov-23 21:57 9 -0.31 254.45 61.33 14.82 14.84
8-Nov-23 21:58 10 -0.32 258.60 58.54 14.79 14.82
5 8-Nov-23 21:59 11 -0.33 261.75 59.50 14.71 14.90
8-Nov-23 22:00 12 -0.31 263.77 62.75 15.32 14.84
8-Nov-23 22:01 13 -0.13 264.33 196.47 15.20 14.89
8-Nov-23 22:02 14 0.46 266.47 110.73 15.26 14.89
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8-Nov-23 22:03 15 0.25 272.32 120.54 15.12 14.78
8-Nov-23 22:04 16 0.07 274.58 130.32 15.33 14.80
8-Nov-23 22:05 17 -0.06 269.61 64.61 14.92 14.84
8-Nov-23 22:06 18 -0.13 270.72 63.03 15.27 14.74
8-Nov-23 22:07 19 -0.18 268.69 60.98 15.10 14.90
8-Nov-23 22:08 20 -0.22 264.99 58.97 15.34 14.85
8-Nov-23 22:09 21 -0.28 263.11 67.31 15.03 14.89
8-Nov-23 22:10 1 -0.34 260.70 75.27 15.15 14.86
8-Nov-23 22:11 2 -0.33 259.11 63.14 14.64 14.83
8-Nov-23 22:12 3 -0.30 255.35 62.27 14.95 14.66
8-Nov-23 22:13 4 -0.40 254.89 62.38 15.19 14.94
8-Nov-23 22:14 5 -0.42 254.03 78.99 15.07 15.12
8-Nov-23 22:15 6 -0.43 248.87 84.40 15.15 15.08
8-Nov-23 22:16 7 -0.42 242.10 59.59 14.96 15.08
8-Nov-23 22:17 8 -0.37 238.94 53.56 15.08 15.09
8-Nov-23 22:18 9 -0.43 236.64 55.08 15.18 15.03
8-Nov-23 22:19 10 -0.44 240.17 76.99 15.19 15.17
6 8-Nov-23 22:20 11 -0.39 239.54 135.14 15.16 15.04
8-Nov-23 22:21 12 -0.27 237.06 68.91 15.11 15.08
8-Nov-23 22:22 13 -0.38 237.28 63.95 14.90 15.07
8-Nov-23 22:23 14 -0.39 240.59 96.66 14.69 15.37
8-Nov-23 22:24 15 -0.45 239.44 70.10 14.80 15.47
8-Nov-23 22:25 16 -0.48 237.85 62.09 14.90 15.43
8-Nov-23 22:26 17 -0.46 233.46 52.39 15.04 15.41
8-Nov-23 22:27 18 -0.53 228.81 60.65 15.05 15.37
8-Nov-23 22:28 19 -0.42 226.15 62.62 14.86 15.38
8-Nov-23 22:29 20 -0.41 221.86 57.19 14.62 15.27
8-Nov-23 22:30 21 -0.40 225.67 59.79 14.61 15.22
8-Nov-23 22:31 1 -0.43 230.80 58.92 14.54 15.27
8-Nov-23 22:32 2 -0.38 233.56 53.71 14.67 15.49
8-Nov-23 22:33 3 -0.43 235.68 54.17 14.80 15.53
8-Nov-23 22:34 4 -0.38 238.87 54.28 15.48 15.53
8-Nov-23 22:35 5 -0.42 238.78 128.10 15.97 15.45
8-Nov-23 22:36 6 -0.28 240.22 79.90 16.06 15.54
8-Nov-23 22:37 7 -0.30 240.00 49.52 15.88 15.56
8-Nov-23 22:38 8 -0.31 244.59 51.09 15.62 15.49
8-Nov-23 22:39 9 -0.33 247.18 54.00 15.87 15.55
8-Nov-23 22:40 10 -0.37 248.95 54.50 16.04 15.47
7 8-Nov-23 22:41 11 -0.38 246.79 54.92 15.89 15.45
8-Nov-23 22:42 12 -0.37 246.19 49.88 15.85 15.53
8-Nov-23 22:43 13 -0.36 246.04 52.96 15.95 15.52
8-Nov-23 22:44 14 -0.35 245.65 50.42 15.66 15.54
8-Nov-23 22:45 15 -0.31 245.01 47.40 15.58 15.55
8-Nov-23 22:46 16 -0.38 248.53 50.73 15.56 15.48
8-Nov-23 22:47 17 -0.37 251.19 50.39 15.51 15.60
8-Nov-23 22:48 18 -0.41 250.54 49.35 15.62 15.44
8-Nov-23 22:49 19 -0.36 249.10 53.65 15.54 15.50
8-Nov-23 22:50 20 -0.40 246.21 68.03 15.80 15.42
8-Nov-23 22:51 21 -0.44 247.21 58.12 15.57 15.43
8-Nov-23 22:52 1 -0.49 246.28 59.86 15.70 15.28
8-Nov-23 22:53 2 -0.52 243.97 82.32 15.85 15.24
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8-Nov-23 22:54 3 -0.61 237.94 103.25 15.80 15.15
8-Nov-23 22:55 4 -0.66 232.66 71.74 15.77 15.28
8-Nov-23 22:56 5 -0.71 225.23 79.09 15.25 15.03
8-Nov-23 22:57 6 -0.63 217.00 75.51 15.91 15.07
8-Nov-23 22:58 7 -0.61 205.58 74.49 15.93 15.14
8-Nov-23 22:59 8 -0.61 205.17 67.56 15.64 15.09
8-Nov-23 23:00 9 -0.67 207.39 82.09 15.27 14.99
8-Nov-23 23:.01 10 -0.67 207.09 128.83 15.15 15.04
8 8-Nov-23 23:02 11 -0.60 204.84 79.12 15.81 15.08
8-Nov-23 23:03 12 -0.57 205.13 71.73 15.59 15.09
8-Nov-23 23:04 13 -0.58 208.01 78.98 15.27 14.97
8-Nov-23 23:05 14 -0.55 212.31 73.58 15.25 15.12
8-Nov-23 23:06 15 -0.58 216.07 71.60 15.43 15.13
8-Nov-23 23:07 16 -0.46 219.94 64.57 15.13 15.14
8-Nov-23 23:08 17 -0.46 219.30 74.02 15.43 15.22
8-Nov-23 23:09 18 -0.58 226.00 193.41 15.67 15.33
8-Nov-23 23:10 19 -0.43 232.36 139.96 15.69 15.04
8-Nov-23 23:11 20 -0.35 228.69 83.07 15.52 15.09
8-Nov-23 23:12 21 -0.38 222.59 70.51 15.40 15.12
8-Nov-23 23:13 1 -0.39 223.02 67.20 15.57 15.15
8-Nov-23 23:14 2 -0.42 222.60 78.07 15.63 15.12
8-Nov-23 23:15 3 -0.40 223.29 68.03 16.00 15.19
8-Nov-23 23:16 4 -0.49 222.16 66.67 16.27 15.23
8-Nov-23 23:17 5 -0.50 222.51 93.54 15.67 15.15
8-Nov-23 23:18 6 -0.46 219.85 70.39 14.17 15.24
8-Nov-23 23:19 7 -0.58 218.34 72.44 13.65 15.26
8-Nov-23 23:20 8 -0.61 219.24 75.23 13.99 15.23
8-Nov-23 23:21 9 -0.55 213.48 82.18 14.06 15.19
8-Nov-23 23:22 10 -0.55 209.10 72.51 13.97 15.23
9 8-Nov-23 23:23 11 -0.52 209.43 73.41 14.03 15.32
8-Nov-23 23:24 12 -0.52 212.16 64.59 13.74 15.24
8-Nov-23 23:25 13 -0.50 214.59 59.38 13.63 15.23
8-Nov-23 23:26 14 -0.45 216.02 59.73 13.88 15.23
8-Nov-23 23:27 15 -0.47 219.27 103.14 13.84 15.14
8-Nov-23 23:28 16 -0.41 224.13 67.69 13.80 15.21
8-Nov-23 23:29 17 -0.48 227.21 54.68 14.03 15.08
8-Nov-23 23:30 18 -0.53 234.25 62.48 13.86 15.05
8-Nov-23 23:31 19 -0.49 233.52 60.59 13.66 15.17
8-Nov-23 23:32 20 -0.55 231.46 79.02 13.43 15.00
8-Nov-23 23:33 21 -0.55 229.33 70.73 13.81 14.87
8-Nov-23 23:34 1 -0.57 226.34 104.45 13.57 14.91
8-Nov-23 23:35 2 -0.56 223.02 86.68 13.96 14.95
8-Nov-23 23:36 3 -0.58 221.60 61.84 13.88 14.89
8-Nov-23 23:37 4 -0.62 220.05 84.73 14.05 14.87
8-Nov-23 23:38 5 -0.60 217.91 68.50 14.36 14.93
8-Nov-23 23:39 6 -0.61 214.82 66.87 14.19 14.89
8-Nov-23 23:40 7 -0.67 212.97 82.83 14.17 14.80
8-Nov-23 23:41 8 -0.64 210.92 112.84 14.26 14.92
8-Nov-23 23:42 9 -0.65 208.43 70.71 14.65 14.84
8-Nov-23 23:43 10 -0.67 206.85 73.27 14.58 14.90
10 8-Nov-23 23:44 11 -0.65 204.57 70.69 14.75 14.91
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8-Nov-23 23:45 12 -0.62 202.34 66.00 14.75 14.99
8-Nov-23 23:46 13 -0.66 202.99 67.24 14.90 14.97
8-Nov-23 23:47 14 -0.62 203.11 66.48 14.27 15.05
8-Nov-23 23:48 15 -0.64 201.87 68.85 13.83 14.94
8-Nov-23 23:49 16 -0.62 203.56 115.50 13.88 15.03
8-Nov-23 23:50 17 -0.61 203.85 71.58 14.00 15.02
8-Nov-23 23:51 18 -0.62 207.11 67.09 13.94 15.03
8-Nov-23 23:52 19 -0.61 207.99 66.04 14.04 15.05
8-Nov-23 23:53 20 -0.52 208.81 58.12 13.93 15.16
8-Nov-23 23:54 21 -0.55 208.93 56.02 13.77 15.16
8-Nov-23 23:55 1 -0.52 215.00 61.70 13.59 15.14
8-Nov-23 23:56 2 -0.56 219.15 67.80 13.48 15.08
8-Nov-23 23:57 3 -0.53 222.16 56.94 13.33 15.16
8-Nov-23 23:58 4 -0.50 222.82 61.08 13.45 15.21
8-Nov-23 23:59 5 -0.50 225.90 56.46 13.65 15.22
9-Nov-23 0:00 6 -0.53 228.00 59.10 13.90 15.15
9-Nov-23 0:01 7 -0.53 230.56 59.87 13.79 15.13
9-Nov-23 0:02 8 -0.52 229.78 58.48 13.93 15.16
9-Nov-23 0:03 9 -0.56 229.99 59.06 13.60 15.22
9-Nov-23 0:04 10 -0.57 229.39 58.94 13.65 15.09
11 9-Nov-23 0:05 11 -0.53 229.11 60.97 13.47 15.19
9-Nov-23 0:06 12 -0.48 225.99 60.12 13.25 15.21
9-Nov-23 0:07 13 -0.49 229.83 63.00 13.66 15.24
9-Nov-23 0:08 14 -0.51 233.32 59.66 13.64 15.07
9-Nov-23 0:09 15 -0.49 234.65 58.88 13.54 15.17
9-Nov-23 0:10 16 -0.50 234.38 64.41 13.61 15.14
9-Nov-23 0:11 17 -0.50 238.16 61.10 13.65 15.20
9-Nov-23 0:12 18 -0.52 238.23 61.50 13.54 15.16
9-Nov-23 0:13 19 -0.44 238.36 63.61 13.21 15.15
9-Nov-23 0:14 20 -0.44 237.41 60.27 13.43 15.25
9-Nov-23 0:15 21 -0.49 239.59 57.64 13.29 15.31
9-Nov-23 0:16 1 -0.46 242.40 55.72 13.74 15.29
9-Nov-23 0:17 2 -0.48 241.55 55.41 13.92 15.32
9-Nov-23 0:18 3 -0.50 241.97 57.02 13.80 15.26
9-Nov-23 0:19 4 -0.51 241.42 54.19 13.65 15.35
9-Nov-23 0:20 5 -0.50 239.06 55.36 13.80 15.37
9-Nov-23 0:21 6 -0.51 237.89 53.96 13.49 15.37
9-Nov-23 0:22 7 -0.53 239.01 53.56 13.56 15.40
9-Nov-23 0:23 8 -0.53 237.54 52.77 13.30 15.47
9-Nov-23 0:24 9 -0.55 237.18 55.87 13.69 15.37
9-Nov-23 0:25 10 -0.55 234.96 60.37 13.71 15.49
12 9-Nov-23 0:26 11 -0.55 231.43 55.54 13.65 15.51
9-Nov-23 0:27 12 -0.60 229.94 5231 13.53 15.58
9-Nov-23 0:28 13 -0.63 229.16 52.52 13.76 15.47
9-Nov-23 0:29 14 -0.60 226.69 51.94 13.35 15.51
9-Nov-23 0:30 15 -0.57 221.71 49.52 13.75 15.53
9-Nov-23 0:31 16 -0.55 220.38 49.10 13.38 15.54
9-Nov-23 0:32 17 -0.54 222.09 50.69 13.49 15.42
9-Nov-23 0:33 18 -0.54 222.54 52.83 13.56 15.29
9-Nov-23 0:34 19 -0.54 222.27 54.06 13.76 15.31
9-Nov-23 0:35 20 -0.52 224.13 52.03 13.65 15.32
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9-Nov-23 0:36 21 -0.53 228.22 54.47 13.20 15.27
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