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High Volume Air Sampler Calibration Worksheet

Project Site : Rayong Olefins Co.,Ltd. Barometric Pressure (mm Hg) : 758
Calibrate Location : LIUNKY Temperature (°C) : 30
Calibrate Date : 3-May-22 High Volume ID : RYG_FS0177
CalibrationSheet No.: C-030522-RYG_FS0177 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0205 High Volume S/N: 4803
Calibrator Model : TE-5028A Calibrator Slope : 1.53016
Calibrator S/N : 1166 Calibrator Intercept: -0.0468
Test No. Delta H;0 Qsta I': Chart Linear Regression
(inch) (m®/min) (CFM)

1 2.6 1.0905 40 Slope : 30.0428

2 34 1.2403 44 Intercept : 6.9105

3 4.7 1.4500 50 Correlation Coefficient : 0.9992

4 5.5 1.5647 54

5 7.0 1.7593 60

1 (CFM)
65.4
y =30.043x + 6.9105
0.0 T T r r r r .
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
Calibrated by Approved by :

(Mr.Norranon Tathongkham )

Field Scientist(1)

(Mr. Noppong Juntarupan)
Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-073 REVISION NO.: - ISSUE DATE: 14/03/16



High Volume Air Sampler Calibration Worksheet

Project Site : Rayong Olefins Co.,Ltd. Barometric Pressure (mm Hg) : 758
13938 UTNUINUOWA (VRN U Y)T
Calibrate Location : U50UY) Temperature ( °C): 30
Calibrate Date : 3-May-22 High Volume ID : RYG_FS0396
CalibrationSheet No.: C-030522-RYG_FS0396 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0205 High Volume S/N: 5688
Calibrator Model : TE-5028A Calibrator Slope : 1.53016
Calibrator S/N: 1166 Calibrator Intercept : -0.0468
Test No. Delta H,0 Qsta I': Chart Linear Regression
(inch) (m*/min) (CFM)

1 2.7 1.1103 40 Slope : 31.9225

2 3.3 12226 44 Intercept : 4.7534

3 45 14198 50 Correlation Coefficient : 0.9997

4 5.3 1.5369 54

5 6.8 1.7346 60

1 (CFM)
65.4
y=31.922x +4.7534
0.0 T T T T T T T T T T r
0.0 0.5 1.0 15 2.0
Qstd (m3/min)

-

Calibrated by

( Mr.Norranon Tathongkham )
Field Scientist(1)

B e et

Approved by :

(Mr. Noppong Juntarupan)
Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-073 REVISION NO.: - ISSUE DATE: 14/03/16



High Volume Air Sampler Calibration Worksheet

Project Site : Rayong Olefins Co.,Ltd. Barometric Pressure (mm Hg) : 758
Qluﬂ'“}'w"uuazﬂnansnm”wmnsnumﬁ
Calibrate Location : LWAAAFINATIN UM INLNRE Temperature ( °C) : 30
Calibrate Date : 3-May-22 High Volume ID : RYG_FS0182
CalibrationSheet No.: C-030522-RYG_FS0182 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0205 High Volume S/N: 5335
Calibrator Model : TE-5028A Calibrator Slope : 1.53016
Calibrator S/N: 1166 Calibrator Intercept : -0.0468
Test No. Delta H,0 Qsta I': Chart Linear Regression
(inch) (m*/min) (CFM)

1 2.8 1.1299 40 Slope : 327011

2 3.5 1.2577 44 Intercept : 3.1299

3 45 14198 50 Correlation Coefficient : 0.9993

4 5.4 1.5509 54

5 6.9 1.7470 60

1 (CFM)
65.4
y =32.701x+ 3.1299
0.0 T T T T T T T T T T T T T T r
0.0 0.5 1.0 15 2.0
Qstd (m3/min)

-

Calibrated by

( Mr.Norranon Tathongkham )
Field Scientist(1)

o FE

Approved by :

(Mr. Noppong Juntarupan)
Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-073 REVISION NO.: - ISSUE DATE: 14/03/16
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MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-22 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. 148EHOEO Equipment ID BKK_FS1064
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 51.33 Cylinder No. LL36633
Cylinder Pressure (psi) 1200 Certified By Airgas Inc.
Certified Date 18-Mar-14 Expired Date 18-Mar-22
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.00 -1.00 -1.00 100.70 0.70 0.70
2 200.00 199.40 -0.60 -0.30 201.50 1.50 0.75
3 300.00 298.60 -1.40 -0.47 302.30 2.30 0.77
4 400.00 401.40 1.40 0.35 398.00 -2.00 -0.50
AVERAGE (%) -0.26 0.36
400

300

200

100

0 T T T T T T

0 100 200 300

Ideal —e—Actual NO —@— Actual NOx

400

Calibrated By

(MrJirawut Sakarn) ( Mr.Sarayuth

Approved By

Jittranont )

Field Environmental Scientist (3) Assistant General Manager

FORM NO.: F 06-056 REVISION NO.: -

ALS Laboratory Group
ISSUE DATE: 02/04/12




MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-22 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. T95HWM41 Equipment ID RYG_FS0461
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 51.33 Cylinder No. LL36633
Cylinder Pressure (psi) 1200 Certified By Airgas Inc.
Certified Date 18-Mar-14 Expired Date 18-Mar-22
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 98.70 -1.30 -1.30 100.10 0.10 0.10
2 200.00 201.00 1.00 0.50 201.40 1.40 0.70
3 300.00 298.30 -1.70 -0.57 302.10 2.10 0.70
4 400.00 398.40 -1.60 -0.40 403.50 3.50 0.88
AVERAGE (%) -0.33 0.50

400

300

200

100

100 200 300

Ideal —e—Actual NO —@— Actual NOx

400

Field Environmental Scientist (3)

Calibrated By Approved

(MrJirawut Sakarn) ( Mr.Sarayuth

FORM NO.: F 06-056 REVISION NO.

By

Jittranont )
Assistant General Manager

ALS Laboratory Group
:- ISSUE DATE: 02/04/12




MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-22 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. T2T8YRLL Equipment ID RYG_FS0457
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 51.33 Cylinder No. LL36633
Cylinder Pressure (psi) 1200 Certified By Airgas Inc.
Certified Date 18-Mar-14 Expired Date 18-Mar-22
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 98.30 -1.70 -1.70 100.20 0.20 0.20
2 200.00 198.40 -1.60 -0.80 199.60 -0.40 -0.20
3 300.00 297.10 -2.90 -0.97 298.50 -1.50 -0.50
4 400.00 398.60 -1.40 -0.35 400.70 0.70 0.17
AVERAGE (%) -0.74 -0.05
400

300

200

100

0 T T T T T T

0 100 200 300

Ideal —e—Actual NO —@— Actual NOx

400

Calibrated By

(MrJirawut Sakarn) ( Mr.Sarayuth

Approved By

Jittranont )

Field Environmental Scientist (3) Assistant General Manager

FORM NO.: F 06-056 REVISION NO.: -

ALS Laboratory Group
ISSUE DATE: 02/04/12




MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-22 Equipment Name S02 Analyzer
Manufacturer HORIBA Model APSA-370
Serial No. YPRXJJ20 Equipment ID RYG_FS0263
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 50.87 Cylinder No. LL36633
Cylinder Pressure (psi) 1200 Certified By Airgas Inc.
Certified Date 18-Mar-14 Expired Date 18-Mar-22

. CALIBRATION RESULTS

Point
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10

1 100.00 99.80 -0.20 -0.20

2 200.00 199.40 -0.60 -0.30

3 300.00 298.20 -1.80 -0.60

4 400.00 398.00 -2.00 -0.50

AVERAGE (%) -0.30

400 o

300

200

100

0 T T T T
0 100 200 300 400
Ideal —o— Autual

Calibrated By

(Mr.Jirawut Sakarn )
Field Environmental Scientist (3)

Approved By

( Mr.Sarayuth  Jittranont)
Assistant General Manager

ALS Laboratory Group

FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12




MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-22 Equipment Name S02 Analyzer
Manufacturer HORIBA Model APSA-370
Serial No. VABF9LSH Equipment ID RYG_FS0460
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 50.87 Cylinder No. LL36633
Cylinder Pressure (psi) 1200 Certified By Airgas Inc.
Certified Date 18-Mar-14 Expired Date 18-Mar-22

. CALIBRATION RESULTS

Point
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10

1 100.00 98.70 -1.30 -1.30

2 200.00 197.80 -2.20 -1.10

3 300.00 296.50 -3.50 -1.17

4 400.00 398.30 -1.70 -0.42

AVERAGE (%) -0.78

400 >

300

200

100

0 T T T T
0 100 200 300 400
Ideal —o— Autual

Calibrated By

(Mr.Jirawut Sakarn )
Field Environmental Scientist (3)

Approved By

( Mr.Sarayuth  Jittranont)
Assistant General Manager

ALS Laboratory Group

FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12




MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-22 Equipment Name S02 Analyzer
Manufacturer HORIBA Model APSA-370
Serial No. ROHWYDVW Equipment ID RYG_FS0456
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 50.87 Cylinder No. LL36633
Cylinder Pressure (psi) 1200 Certified By Airgas Inc.
Certified Date 18-Mar-14 Expired Date 18-Mar-22

. CALIBRATION RESULTS

Point
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10

1 100.00 99.70 -0.30 -0.30

2 200.00 199.50 -0.50 -0.25

3 300.00 298.30 -1.70 -0.57

4 400.00 398.10 -1.90 -0.47

AVERAGE (%) -0.30

400 o

300

200

100

0 T T T T
0 100 200 300 400
Ideal —o— Autual

Calibrated By

(Mr.Jirawut Sakarn )
Field Environmental Scientist (3)

Approved By

( Mr.Sarayuth  Jittranont)
Assistant General Manager

ALS Laboratory Group

FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12
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© 2020 by Agilent Technologies Agilent CrossLab Compliance Services

Certificate of System Qualification

GC-0Q + GCMS-0Q
System ID; RYG_EN0136
Organization Name; ALS Laboratory Group { Thailand ) Co Lid.
Organization Location: Tambol Pluak Daeng, Amphoe Pluak Daeng, Rayong, 21140, Thailand
Date; February 2, 2021 11:38:25 AM 4 )7
EQP Name: AgilentRecommended , AgilentRecommended REVIEW BY \/\’VH .......
EQP Revision: GC.02.50, GCMS.02.50 D %
# e earanien
Overall Qualification Status: Pass APPROVED BY i
p2 0812022
S HENT G A DATE L ioeeesmssrsasssinnss
System Inspection and Basic Safety and Operation —
Name: }7890 o S - .}
Setpoint Status: (B;;;Ai%ﬂﬁw - o o S o )
Overall System inspection and Basic Safety and Operation Test Status
Pass a - ' N
Inlet Pressure Accuracy
Name: ‘7880 ) I
Front SSL
Setpoint Status: w‘ Pass - wf
Setpoint Actual
Inlet Pressure: {ZSMO__ [ psi [55—] ----------- i psi
Accuracy; i—O—.-'i”—“ o i psi
Agilent Recommended: <= 2 J
Overall Inlet Pressure Accuracy Test Status
Pass o ]
| e et -
GC Oven Temperature Accuracy
Name 7890 o S
Date: February 2, 2021 11:38:25 AM
System ID: RYG_EN0136

Page 1/12



© 2020 by Agilent Technologies Agilent CrossLab Compliance Services

Setpoint Status: I’E’ass N o h
_ ioven N e e e e e e ‘ e e
‘SetpoinvActal

Temperature: ;230.0 2371737 B i°C
Accuracy: ;G__1 °c
Agitent Recommended: L:-=-10 i‘ % setpoint in K { 1:50— i°C )

'<=E10 o '?%setpointinK ( LSO JC }
Data for this setpoint was entered manually.
Reason; No Data Logging Software
Setpoint Status: FP;;;__" S o T
Zone: !Oven e e ! - S I O

SepontActial
Temperature: 1000 ses  iC
Accuracy: 7 iC
Agilent Recommended: “ | % setpoint in K (37 ]IoC )
| % setpoint in K { EST o mi"C )

Data for this setpoint was entered manually.
Reason: No Data Logging Software
Overall GC Oven Temperature Accuracy Test Status
L]’ass e R :‘

GC Oven Temperature Stability

Name:

Setpoint Status:

Setpoint/Average

Temperature: ! 1000 _\ 99.8 J °C

Stability: [EE“' EREe

Agilent Recommended: §<= t 05 ]

Data for this setpoint was entered manually.

Reason: No Data Logging Software
Date: February 2, 2021 11:38:25 AM
System ID: RYG_EN0136
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© 2020 by Agilent Technologies

Overall GC Oven Temperature Stability Test Status

! L
IPass g

Agilent CrossLab Compliance Services

Log Amp

Tested Combination1 / External

Name: 150778 T
Setpoint Status: :Pa—s_s o o ) T __——_1
Overall Log Amp Test Status

i Pass o i o :

RFPA

Tested Combination1 Front SSL ! External 5Q

Name: 559778_ -

Setpoint Status: |i’as:s S ) ] S

Amu: “ ‘g miz

Agilent Recommended:

RFPA Vgltage:

475 ] mv
<= 1100 |

Overall RFPA Test Status

‘Pass - -

Tune El

Tested Combination1 Front SSL ! External 5Q

Narme: [55% o e e e e e e e e et e e o e e e |
Setpoint Status: [Pass o T T Vﬁi—!
Filament: E1 ﬂrd}

Setpoint Status: iT’;:s— o o o T —"“w*"

Filament: [2 i

Overall Tune El Test Status
[Fase

i
-

Date:
System ID:

February 2, 2021 11:38:25 AM
RYG_EN0136

Page 3 /12



©® 2020 by Agilent Technologies Agilent CrossLab Compliance Services

Signal to Noise E|

Tested Combination1 Front SSL / External sQ

Name: lsgrB
Source: Ei-Extractor | Filament: 1

Setpoint Status: ’ EPas_; - o |

Signal to Noise: i7105 o !
Agilent Recommended: *L>= -"31200“ o t

Source: {él_ Extractor - ; Filament; 2

Setpoint Status: }Pasé o B ' o - I
Signal to Naise:

Agilent Recommended:

This test's 0 comment(s) and 1 deviation(s) are available in the Attachments section.
Overall Signal to Noise El Test Status

"
)
w
w

Date: February 2, 2021 11:38:25 AM
System ID: RYG_EN0136

Page 4 /12



© 2020 by Agilent Technologies

Instrument Details

Purpose

This section describes the as found system configuration.

Details

System
System ID
Manufacturer
Name

Tested Combination

Injection Technique

RYG_ENO136
Agilent Technologies

7890

Manual Injection

Agilent CrossLab Compliance Services

Inlet Front
Detector External
LTM Included? No

Sampler 1
Manufacturer Agilent Technologies
Type Manual Injection
Usage Sample Injection
Syringe Volume (uL) 10

Mainframe 1
Manufacturer Agilent Technologies
Name 7890
Mode! Number G3442B
Serial Number CN16463238
Firmware Revision B.02.04.3
Component ID/Asset No. 081117000236
Oven Type Standard

Date: February 2, 2021 11:38:25 AM

System ID: RYG_EN0136
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© 2020 by Agilent Technologies

Inlet 1

Manufacturer
Name

Type
Location
Carrier Gas
Control Type

Purged Inlet

Detector 1

Manufacturer
Name
Type

Location

Mass Spectrometer 1

Manufacturer

Type

Name

Serial Number
Firmware Revision
High Vacuum System
Scouting Run Standard

Component ID/Asset No.

MS E! Source 1

Agilent Technologies
7890

SSL

Front

Helium

Electronic Pressure Control (EPC)

Yes

Agilent Technologies
Mass Spectrometer
Mass Spectrometer

External

Agilent Technologies
5Q

59778

US1701M008

5977 6.00.34

Turbo Pump

OFN Std

081117000236

Agilent CrossLab Compliance Services

Manufacturer Agilent Technologies
Source Type El - Extractor
Number of filaments 2

Date: February 2, 2021 11:38:25 AM

System ID: RYG_EN0136
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© 2020 by Agilent Technologies Agilent CrossL.ab Compliance Services

Electronic Signature

Purpose

This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document,
including attachments. The ACE sign-off is an electronic signature that requires two distinct identification components: unique username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an
electronic signature. As a trained official operator, the Agilent representative has a unique password and logon to access ACE and
electronically sign this document. {Other e-signatures can be applied to this document using a Document Content Management or other
suitable method defined in your data access and control procedures.)

Details

Full Name of Signer: Eaknarin Puangsopa

Logged On User Name: eaknarin_puangsopa@agilent.com

Signature Creation Date: February 2, 2021

Reason for Signature: Executed protocol and published this original version of document

Regulatory Disclaimer

This document provides a protocol to verify and record instrument configuration and evidence of proper operation. It has been prepared from our
interpretation of applicable regulations as well as industry best practices. The document is designed to provide an important component of a complete
compliance package. Validation depends upon many factors and use of this protocol alone does not assure compliance. Agilent Technologies makes no

promises or representations as to its sufficiency for any specific regulatory program.

Warranty

Agilent Technologies makes no warranty of any kind to this material, including but not limited to, the implied warranties or merchantability and fitness for
a parlicular purpose. Agilent Technologies shall not be liable for errors contained herein or for incidental or consequential damages in connection with the
furnishing, performance, or use of this material.

Date: February 2, 2021 11:38:25 AM
System ID: RYG_EN0136
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Agilent CrossLab Compliance Services

User Name: eaknarin_puangsopa
Hostname: ASRYGW7002

ALS_US1701MO008 Transaction log :

Print Date

System Id: RYG_EN0136
: February 2, 2021 11:38:27 AM

Time Transaction Activity Type of Transaction Optional Information
State Perormed

February 1, 2021 12:00:51  Audit SessionCreated  Session None

PM

February 1, 2021 12:00:51 Start Caonfiguration Session Nane

PM

February 1, 2021 12:00:51  Audit Entitlement Licensing User is FieldEngineer and

PM does not require an unlock
code

February 1, 2021 12:08:57 Audit Eqploaded Sassion EQP details for primary

PM technique [Gc] -
File path:
[ProtocolPacks/Ge/Configurat
ions/02.50/Gc02.50.eqp],
EQP File Name:
[Ge.02.50.eqp], EQP Name:
{AgilentiRecommended]
EQP details for hyphenated
technique [GeMs] -
File path:
[ProtocolPacks/GeMs/Config
urations/02.50/GchMs.02.50.8
ap], EQP File Name:
[GeMs.02.50.eqp). EQP
Name:
[AgilentRecommended)

February 1, 2021 12:08:02 End Configuration Sesslon None

PM

Febryary 1, 2021 12:00:06 Start Qualification Session oQ

PM

February 1, 2021 12:09:07 Starl Execution System Inspaction and Basic None

PM Safety and Operation - 7890: -

Qualitative Test - No setpeints
associated
Page 1/5

February 2, 2021 11:38:25 AM
RYG_END136

Page /12



© 2020 by Agilent Technologies Agilent CrossLab Compliance Services

User Name: eaknarin_puangsopa System Id: RYG_EN0138
Hostname: ASRYGWT002 Print Date: February 2, 2021 11:38:27 AM

ALS_US1701M008 Transaction log :

Time Transaction Activity Type of Transaction Optional Information
State Performed
February 1, 2021 12:10:04 End Execution System Inspection and Basic Run Count : 1
PM Safety and Operation - 7890: -
Qualitative Test - No setpoints
associated
February 1, 2021 12:10:07 Start Executien Inlet Pressure Accuracy - Front None
PM $5L: - Pressure Controlled Inlet

-5:25.0 psi-L: <= 1.2 psi

February 1, 2021 12:19:39 End Execution Inlet Pressure Accuracy - Front  Run Count: 1
PM S§5L: - Pressure Controlled Infet
-5:25.0psi-L:<=1.2psi

February 1, 2021 12:19:42 Starl Execution GC Oven Temperature None
PM Accuracy - 7890: - Temperature
:Oven-S:230.0°C-L:>=-1.0
AND == 1.0 % setpoint In K

February 1, 2021 12:28:41 Start Execution GC Oven Temperature None
PM Accuracy - 7890: - Temperature
:Qven-5:100.0°C-L:>=-1.0
AND <= 1.0 % setpointin K

February 1, 2021 12:28:44 Start Execution GC Oven Temperature None
PM Accuracy - 7890: - Temperature
:Oven - 5:230.0°C- L: »>=-1.0
AND == 1.0 % setpoint in K

February 1, 2021 12:29:32  Audit Data GC Oven Temperature Manual Data Entry
PM Accuracy - 7890: - Temperature

:Oven - 5: 230.0°C - L: >=-1.0

AND <= 1.0 % setpoint in K

February 1, 2021 12:29:36 End Execution GC Oven Temperature Run Count: 1
PM Accuracy - 7890: - Temperature

:Oven - 5:230.0°C- L: »=-1.0

AND <= 1.0 % setpointin K

February 1, 2021 12:29:41  Start Execution GC Oven Temperature None
PM Accuracy - 7890: - Temperature

: Oven - 8:100.0°C - L: >=-1.0

AND <= 1.0 % setpoint in K

Page2/5

Date: February 2, 2021 11:38:25 AM
System ID: RYG_ENQ136
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© 2020 by Agilent Technologies Agilent Crosslab Compliance Services

User Name: eaknarin_puangsopa System Id: RYG_EN0136
Hostname: ASRYGW7002 Print Date: February 2, 2021 11:38:27 AM

ALS_U51701M008 Transaction log :

Time Transaction Activity Type of Transaction Optional Information
State Performed

February 1, 2021 12:37:42  Audit Data GC Cven Temperature Manual Data Entry

PM Accuracy - 7880: - Temperature

:Oven- S:100.0°C-L: »=-1.0
AND <= 1.0 % setpointin K

February 1, 2021 12:37:45 End Execution GC Oven Temperature Run Count : 1
PM Accuracy - 7890 - Temperature

: Oven-8:100.0°C- L: »>=-1.0

AND <= 1.0 % setpoint in K

February 1, 2021 12:37:51 Start Execution GG Oven Temperature Stability None
PM - 7890: - Temperature : Cven -
8:100.0°C - L: «<=0.5°C

February 1, 2021 1:00:14  Audit Data GC Oven Temperature Stability Manual Data Entry
PM - 7890: - Temperature : Oven -
S:100.0°C - L: <= 0.5°C

February 1, 2021 1:00:34 End Execution GC Oven Temperature Stability Run Count: 1
PM - 7890: - Temperature ; Qven -
8:100.0°C - L: <= 0.5°C

February 1, 2021 1:01:19  Audit AceClosed Session None
PM
February 2, 2021 9:04:47  Audit AceRestarted Session None
AM
February 2, 2021 9:04:48  Audit SessionReloaded Session None
AM
Febraary 2, 2021 9:04:51  Start Qualification Session oQ
AM
February 2, 2021 9:05:09  Start Execution Log Amp - 59778 SQi: - Source: None
AM El - Extractor
February 2, 2021 $:15:18 End Execution Log Amp - 59778 5Q: - Source: Run Count: 1
AM E1 - Extractor
February 2, 2021 9:15:21  Start Execution RFPA - 59778 5Q: - Source: El None
AM - Extractor
Page3/5
Date: February 2, 2021 11:38:25 AM
System ID: RYG_ENQ136
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® 2020 by Agilent Technologies

Agilent CrossLab Compliance Services

User Name: eaknarin_puangsopa System Id: RYG_EN0136
Hostname: ASRYGW7002 Print Date: February 2, 2021 11:38:27 AM
ALS_US1701M008 Transaction log :
Time Transaction Activity Type of Transaction Optional Information
State Performed
February 2, 2021 $:33:28 End Execution RFPA - 59778 SQ: - Source: El Run Count: t
AM - Extractor
February 2, 2021 9:33:30  Start Execution Tune El - 59778 SQ: - Source: - None
AM El - Extractor Filament 1
{Cualitative - No setpoints
associated)
February 2, 2021 9:35:22 End Qualification Session 0Q
AM
February 2, 2021 9:35:22  Start Reporiling Session Nane
AM
February 2, 2021 9:53:31 End Reporting Session None
AM
February 2, 2021 9:53:31 Start Qualification Session oQ
AM
February 2, 2021 9:53:31  Starl Execution Tune El - 59778 SQ: - Source: - None
AM El - Extractor Fitament 1
{Qualitative - No setpoints
associated)
February 2, 2021 9:53:55 End Execution Tune El - 5977B $Q: - Source: - Run Count : 1
AM El - Extractor Filament 1
{Qualitative - No setpoints
associated)
February 2, 2021 9:53:57  Start Execution Tune El - 3977B SQ: - Source: - None
AM El - Extractor Filament 2
{Qualitative - No setpoints
associated)
February 2, 2021 9:54:15  End Qualification Session oQ
AM
February 2, 2021 9:54:15  Start Reporting Session None
AM
February 2, 2021 10:04:.03 End Repoarling Session None
AM
Paged/5
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System ID:
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® 2020 by Agilent Technologies Agilent CrossLab Compliance Services

User Name: eaknarin_puangsopa System Id: RYG_EN(136
Hostname: ASRYGW7002 Print Date: February 2, 2021 11:38:27 AM
ALS_US1701M008 Transaction log ;
Tima Transacticn Activity Type of Transaction Optional Information
State Performed
February 2, 2021 10:04:03 Start Qualification Session [e]e]
AM
February 2, 2021 10:04:03 Start Execution Tune El - 5977B SQ: - Source: - None
AM El - Extractor Filament 2
{Qualitative - No setpoints
associated)
February 2, 2021 10:04:12 End Execution Tune E1- 59778 SQ: - Source: - Run Count : 1
AM El - Exiractor Filament 2
{Qualitative - No setpoints
associated)
February 2, 2021 10:04:14  Start Execution Signal to Neise EI - Liquid None
AM Injection, Front SSL, SQ: -
Source: El - Extractor using
Filament 1 - L: >= 1200
February 2, 2021 10:10:00 End Quatification Session Qa
AM
February 2, 2021 10:10:00  Start Reporting Session None
AM
February 2, 2021 10:27:58 End Reporting Session None
AM
February 2, 2021 10:27:59 Start Qualification Session 0Q
AM
February 2, 2021 10:27:59 Starl Execution Signal to Noise EI - Liquid None
AM Injection, Front SSL, SQ: -
Source: El - Exiractor using
Filament 1 - L: >= 1200
February 2, 2021 10:43:04 End Qualification Session 0Q
AM
February 2, 2021 10:43:04 Star Reporting Session None
AM
Page 5/5
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ANALYZER CALIBRATION DATA

Lot No. 2249336-1

Client Rayong Olefins Co.,Ltd. Location . CH12 : Cracking Furnace (Heater) 12 (H-100K)
Date 29 Jun 22 Test Operator Saksit P.
O, ANALYZER
Model TELEDYNE API 200EH Serial No. 549
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 0.03 0.01 0.08
Low-Level Gas 7.93 7.96 7.94 0.08
Span Gas 16.00 16.03 16.01 0.08
NOyx ANALYZER
Model TELEDYNE API 200EH Serial No. 549
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.03 0.01 0.02
Low-Level Gas 50.41 50.44 50.42 0.02
Span Gas 80.27 80.30 80.28 0.02
SO2 ANALYZER
Model TELEDYNE APl 100EH Serial No. 282
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 -0.01 0.00 0.01
Low-Level Gas 51.61 51.60 51.61 0.01
Span Gas 79.00 78.99 79.00 0.01
CO ANALYZER
Model TELEDYNE API 300EM Serial No. 300
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.02 0.00 0.02
Low-Level Gas 50.31 50.33 50.31 0.02
Span Gas 80.53 80.55 80.53 0.02

Calibrated by

( Mr.Saksit Phaisanphisut )

Environmental Field Scientist (4)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group



Lot No.

SYSTEM CALIBRATION BIAS AND DRIFT DATA

2249336-1

Client Rayong Olefins Co.,Ltd. Location CH12 : Cracking Furnace (Heater) 12 (H-100K)
Date 29 Jun 22 Test Operator Saksit P.
O, ANALYZER
Cylinder Conc. (%) . 16.00 Span (%) : 25
O, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.03 0.03 0.00 0.01 0.08 0.08
Upscale Gas 16.03 16.03 0.00 16.01 0.08 0.08
NOy ANALYZER
Cylinder Conc. (ppm) . 80.27 Span (ppm) : 100
NOy Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.03 0.03 0.00 0.01 0.02 0.02
Upscale Gas 80.30 80.30 0.00 80.28 0.02 0.02
SO, ANALYZER
Cylinder Conc. (ppm) : 79.00 Span (ppm) : 100
SO, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas -0.01 -0.01 0.00 0.00 0.01 0.01
Upscale Gas 78.99 78.99 0.00 79.00 0.01 0.01
CO ANALYZER
Cylinder Conc. (ppm) : 80.53 Span (ppm) : 100
CO Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.02 0.02 0.00 0.00 0.02 0.02
Upscale Gas 80.55 80.55 0.00 80.53 0.02 0.02

Calibrated by

( Mr.Saksit Phaisanphisut )

Environmental Field Scientist (4)

FORMNO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group




EMISSION TEST RESULT

Run # 1
Client Rayong Olefins Co.,Ltd. Location CH12 : Cracking Furnace (Heater) 12 (H-100K)
Date 29 Jun 22 Test Operator Saksit P.
Start Time 15:00 Finish Time 15:20

SO, Analyzer Model TELEDYNE API 100EH Serial No. 282

NO,/O, Analyzer Model TELEDYNE APl 200EH Serial No. 549

COICO, Analyzer Model TELEDYNE API 300EM Serial No. 300

Time (min) 0, (%) CO; (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark

15:00 3.99 8.67 42.62 - 0.26
15:01 4.19 8.56 43.49 - 0.19
15:02 4.14 8.55 43.82 - 0.24
15:03 3.93 8.83 43.69 - 0.17
15:04 3.96 8.86 43.93 - 0.27
15:05 3.90 8.89 44.37 - 0.27
15:06 4.08 8.67 44.86 - 0.37
15:07 4.09 8.61 45.52 - 0.25
15:08 4.26 8.49 46.10 - 0.26
15:09 4.35 8.47 46.56 - 0.18
15:10 4.17 9.03 47.02 - 0.22
15:11 4.10 8.75 46.45 - 0.17
15:12 4.16 8.66 46.05 - 0.37
15:13 4.27 8.60 46.42 - 0.23
15:14 4.42 8.49 47.18 - 0.29
15:15 4.42 8.43 47.81 - 0.14
15:16 4.48 8.36 48.43 - 0.27
15:17 4.31 8.56 48.46 - 0.24
15:18 4.17 8.70 48.01 - 0.28
15:19 4.14 8.73 46.94 - 0.18
15:20 4.22 8.56 46.62 - 0.21
Average 4.18 8.64 45.92 - 0.24

( Mr.Saksit Phaisanphisut )

Environmental Field Scientist (4)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group



EMISSION TEST RESULT

Run # 2
Client Rayong Olefins Co.,Ltd. Location CH12 : Cracking Furnace (Heater) 12 (H-100K)
Date 29 Jun 22 Test Operator Saksit P.
Start Time 15:21 Finish Time 15:41

SO, Analyzer Model TELEDYNE API 100EH Serial No. 282

NO,/O, Analyzer Model TELEDYNE API 200EH Serial No. 549

COI/CO, Analyzer Model TELEDYNE API 300EM Serial No. 300

Time (min) 0, (%) CO; (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark

15:21 4.28 8.61 46.73 - 0.41
15:22 4.39 8.12 47.27 - 0.39
15:23 4.36 8.50 47.54 - 0.33
15:24 4.32 8.43 47.40 - 0.23
15:25 4.22 8.28 46.98 - 0.27
15:26 4.22 8.88 46.73 - 0.24
15:27 4.15 8.74 46.08 - 0.30
15:28 4.15 8.63 45.69 - 0.35
15:29 4.15 8.70 45.47 - 0.28
15:30 4.08 8.77 45.10 - 0.19
15:31 4.16 8.64 45.43 - 0.17
15:32 4.08 8.67 45.17 - 0.33
15:33 4.22 8.64 45.09 - 0.20
15:34 4.23 8.66 45.05 - 0.14
15:35 4.37 8.57 45.56 - 0.32
15:36 4.47 8.37 46.38 - 0.16
15:37 4.37 8.45 46.20 - 0.24
15:38 4.42 8.38 45.81 - 0.29
15:39 4.43 8.32 45.89 - 0.21
15:40 4.22 8.47 45.56 - 0.30
15:41 4.03 8.68 44.79 - 0.18
Average 4.25 8.54 46.00 - 0.26

( Mr.Saksit Phaisanphisut )

Environmental Field Scientist (4)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group



EMISSION TEST RESULT

Run # 3
Client Rayong Olefins Co.,Ltd. Location CH12 : Cracking Furnace (Heater) 12 (H-100K)
Date 29 Jun 22 Test Operator Saksit P.
Start Time 15:42 Finish Time 16:02

SO, Analyzer Model TELEDYNE API 100EH Serial No. 282

NO,/O, Analyzer Model TELEDYNE API 200EH Serial No. 549

CO/CO, Analyzer Model TELEDYNE API 300EM Serial No. 300

Time (min) 0, (%) CO, (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark

15:42 4.14 8.78 44.20 - 0.35
15:43 4.16 8.72 44.47 - 0.27
15:44 4.32 8.49 45.01 - 0.30
15:45 4.38 8.42 45.66 - 0.31
15:46 4.32 8.53 45.68 - 0.42
15:47 4.12 8.74 44.76 - 0.33
15:48 4.12 8.50 44.22 - 0.38
15:49 4.07 8.84 43.85 - 0.37
15:50 4.21 8.77 44,02 - 0.32
15:51 4.37 11.23 44.76 - 0.32
15:52 4.44 9.11 45.48 - 0.39
15:53 4.38 8.53 45.78 - 0.31
15:54 4.21 8.66 45.33 - 0.27
15:55 4.27 8.72 45.07 - 0.27
15:56 4.38 8.54 45.16 - 0.24
15:57 4.39 8.50 45.46 - 0.31
15:58 4.45 8.85 45.68 - 0.25
15:59 4.36 8.46 45.79 - 0.27
16:00 4.37 8.45 45.72 - 0.15
16:01 4.19 8.63 45.11 - 0.21
16:02 4.10 8.70 44.04 - 0.15
Average 4.27 8.77 45.01 - 0.29

( Mr.Saksit Phaisanphisut)

Environmental Field Scientist (4)

FORMNO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group



ANALYZER CALIBRATION DATA

Lot No.

2249328-1

Client Rayong Olefins Co.,Ltd. Location : CH4 : Cracking Furnace (Heater) 4 (H-100D)
Date 27 Jun 22 Test Operator Saksit P.
0O, ANALYZER
Model TELEDYNE API 200EH Serial No. 549
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 0.03 0.01 0.08
Low-Level Gas 7.93 7.96 7.94 0.08
Span Gas 16.00 16.03 16.01 0.08
NOy ANALYZER
Model TELEDYNE API 200EH Serial No. 549
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.04 0.01 0.03
Low-Level Gas 50.41 50.45 50.42 0.03
Span Gas 80.27 80.31 80.28 0.03
CO ANALYZER
Model TELEDYNE API 300EM Serial No. 300
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.02 0.01 0.01
Low-Level Gas 50.31 50.33 50.32 0.01
Span Gas 80.53 80.55 80.54 0.01

Calibrated by

( Mr.Saksit Phaisanphisut )

Environmental Field Scientist (4)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group



Lot No. 2249328-1

SYSTEM CALIBRATION BIAS AND DRIFT DATA

Client : Rayong Olefins Co.,Ltd. Location : CHA4 : Cracking Furnace (Heater) 4 (H-100D)
Date : 27 Jun 22 Test Operator : Saksit P.
O, ANALYZER
Cylinder Conc. (%) . 16.00 Span (%) : 25
O, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.03 0.03 0.00 0.01 0.08 0.08
Upscale Gas 16.03 16.03 0.00 16.01 0.08 0.08
NOy ANALYZER
Cylinder Conc. (ppm) . 80.27 Span (ppm) : 100
NOy Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.04 0.04 0.00 0.01 0.03 0.03
Upscale Gas 80.31 80.31 0.00 80.28 0.03 0.03
CO ANALYZER
Cylinder Conc. (ppm) . 80.53 Span (ppm) : 100
CO Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.02 0.02 0.00 0.01 0.01 0.01
Upscale Gas 80.55 80.55 0.00 80.54 0.01 0.01

Calibrated by

( Mr.Saksit Phaisanphisut)

Environmental Field Scientist (4)

FORMNO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group




EMISSION TEST RESULT

Run # 1
Client Rayong Olefins Co.,Ltd. Location CH4 : Cracking Furnace (Heater) 4 (H-100D)
Date 27 Jun 22 Test Operator Saksit P.
Start Time 11:30 Finish Time 11:50

SO, Analyzer Model TELEDYNE APl 100EH Serial No. 282

NO,/O, Analyzer Model TELEDYNE API 200EH Serial No. 549

CO/CO, Analyzer Model TELEDYNE API 300EM Serial No. 300

Time (min) 0, (%) CO; (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark

11:30 4.34 8.74 55.74 - 0.14
11:31 4.20 8.78 56.04 - 0.15
11:32 4.20 8.71 56.35 - 0.25
11:33 4.35 8.62 56.63 - 0.25
11:34 4.33 8.51 56.94 - 0.35
11:35 4.46 8.48 57.39 - 0.24
11:36 4.61 8.34 57.87 - 0.20
11:37 4.47 8.56 57.72 - 0.27
11:38 4.37 8.67 57.27 - 0.30
11:39 4.31 8.63 57.03 - 0.36
11:40 4.29 8.70 56.82 - 0.52
11:41 4.24 8.77 56.57 - 0.51
11:42 4.15 8.66 56.29 - 0.49
11:43 4.18 8.72 56.58 - 0.42
11:44 4.43 8.52 57.00 - 0.46
11:45 4.43 8.48 57.61 - 0.53
11:46 4.49 8.39 57.67 - 0.42
11:47 4.65 8.42 57.57 - 0.54
11:48 4.45 8.53 57.09 - 0.61
11:49 4.35 8.73 56.64 - 0.24
11:50 4.34 8.64 56.30 - 0.27
Average 4.36 8.60 56.91 - 0.36

( Mr.Saksit Phaisanphisut )

Environmental Field Scientist (4)

FORMNO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group



EMISSION TEST RESULT

Run # 2
Client Rayong Olefins Co.,Ltd. Location CH4 : Cracking Furnace (Heater) 4 (H-100D)
Date 27 Jun 22 Test Operator Saksit P.
Start Time 11:51 Finish Time 12:11

SO, Analyzer Model TELEDYNE APl 100EH Serial No. 282

NO,/O, Analyzer Model TELEDYNE API 200EH Serial No. 549

CO/CO, Analyzer Model TELEDYNE API 300EM Serial No. 300

Time (min) 0, (%) CO; (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark

11:51 4.29 8.59 56.34 - 0.30
11:52 4.21 8.66 56.45 - 0.33
11:53 4.25 8.62 56.19 - 0.41
11:54 4.52 8.44 56.47 - 0.38
11:55 4.59 8.36 56.74 - 0.40
11:56 4.54 8.56 56.47 - 0.35
11:57 4.30 8.69 56.05 - 0.47
11:58 4.33 8.63 55.95 - 0.48
11:59 4.47 8.73 55.85 - 0.48
12:00 4.41 8.30 56.20 - 0.44
12:01 4.47 8.30 56.54 - 0.59
12:02 4.77 8.49 56.79 - 0.52
12:03 4.74 8.31 56.77 - 0.61
12:04 4.74 8.36 56.78 - 0.64
12:05 4.84 7.78 56.75 - 0.38
12:06 4.63 9.03 56.54 - 0.26
12:07 4.58 8.43 56.17 - 0.33
12:08 4.61 8.57 56.19 - 0.29
12:09 4.44 8.58 56.43 - 0.33
12:10 4.58 8.28 56.74 - 0.32
12:11 4.74 8.34 57.23 - 0.29
Average 453 8.47 56.46 - 0.41

( Mr.Saksit Phaisanphisut )

Environmental Field Scientist (4)

FORMNO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group



EMISSION TEST RESULT

Run # 3
Client Rayong Olefins Co.,Ltd. Location CH4 : Cracking Furnace (Heater) 4 (H-100D)
Date 27 Jun 22 Test Operator Saksit P.
Start Time 12:12 Finish Time 12:32

SO, Analyzer Model TELEDYNE API 100EH Serial No. 282

NO,/O, Analyzer Model TELEDYNE API 200EH Serial No. 549

CO/CO, Analyzer Model TELEDYNE API 300EM Serial No. 300

Time (min) 0, (%) CO, (%) NOX (ppm) SO, (ppm) CO (ppm) Remark

12:12 4.80 8.25 57.36 - 0.30
12:13 4.57 8.42 57.27 - 0.35
12:14 4.63 9.30 56.89 - 0.37
12:15 4.59 8.44 56.52 - 0.52
12:16 4.33 8.72 56.07 - 0.45
12:17 4.52 8.45 56.00 - 0.52
12:18 4.48 8.46 56.34 - 0.36
12:19 4.61 8.32 56.49 - 0.35
12:20 4.70 8.51 56.28 - 0.36
12:21 4.61 7.01 55.84 - 0.44
12:22 4.61 8.45 55.56 - 0.44
12:23 4.52 8.73 55.36 - 0.42
12:24 4.47 8.51 55.22 - 0.53
12:25 4.58 8.44 55.13 - 0.44
12:26 4.67 8.39 55.42 - 0.42
12:27 4.76 8.39 55.84 - 0.37
12:28 4.70 8.49 55.89 - 0.35
12:29 4.61 8.53 55.47 - 0.31
12:30 4.47 9.03 54.86 - 0.36
12:31 4.46 8.52 54.41 - 0.49
12:32 4.52 8.54 54.45 - 0.56
Average 4.58 8.47 55.84 - 0.41

( Mr.Saksit Phaisanphisut )

Environmental Field Scientist (4)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group



ANALYZER CALIBRATION DATA

Lot No.

2249334-1

Client Rayong Olefins Co.,Ltd. Location . CH10 : Cracking Furnace (Heater) 10 (H-120R)
Date 27 Jun 22 Test Operator Saksit P.
O, ANALYZER
Model TELEDYNE API 200EH Serial No. 549
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 0.03 0.01 0.08
Low-Level Gas 7.93 7.96 7.94 0.08
Span Gas 16.00 16.03 16.01 0.08
NOx ANALYZER
Model TELEDYNE API 200EH Serial No. 549
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.04 0.01 0.03
Low-Level Gas 50.41 50.45 50.42 0.03
Span Gas 80.27 80.31 80.28 0.03
CO ANALYZER
Model TELEDYNE API 300EM Serial No. 300
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.02 0.01 0.01
Low-Level Gas 50.31 50.33 50.32 0.01
Span Gas 80.53 80.55 80.54 0.01

Calibrated by

( Mr.Saksit Phaisanphisut )

Environmental Field Scientist (4)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group



Lot No.

SYSTEM CALIBRATION BIAS AND DRIFT DATA

2249334-1

Client Rayong Olefins Co.,Ltd. Location CH10 : Cracking Furnace (Heater) 10 (H-120R)
Date 27 Jun 22 Test Operator Saksit P.
O, ANALYZER
Cylinder Conc. (%) 16.00 Span (%) : 25
O, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.03 0.03 0.00 0.01 0.08 0.08
Upscale Gas 16.03 16.03 0.00 16.01 0.08 0.08
NOy ANALYZER
Cylinder Conc. (ppm) . 80.27 Span (ppm) : 100
NOy Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.04 0.04 0.00 0.01 0.03 0.03
Upscale Gas 80.31 80.31 0.00 80.28 0.03 0.03
CO ANALYZER
Cylinder Conc. (ppm) . 80.53 Span (ppm) : 100
CO Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.02 0.02 0.00 0.01 0.01 0.01
Upscale Gas 80.55 80.55 0.00 80.54 0.01 0.01

Calibrated by

(Mr.Saksit Phaisanphisut )

Environmental Field Scientist (4)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group




EMISSION TEST RESULT

Run # 1
Client Rayong Olefins Co.,Ltd. Location CH10 : Cracking Furnace (Heater) 10 (H-120R)
Date 27 Jun 22 Test Operator Saksit P.
Start Time 14:30 Finish Time 14:50

SO, Analyzer Model TELEDYNE API 100EH Serial No. 282

NO,/O, Analyzer Model TELEDYNE API 200EH Serial No. 549

COI/CO, Analyzer Model TELEDYNE API 300EM Serial No. 300

Time (min) 0, (%) CO; (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark

14:30 2.91 9.52 33.40 - 3.30
14:31 3.63 8.96 32.98 - 0.25
14:32 3.67 9.13 33.50 - 0.51
14:33 3.13 9.20 33.70 - 0.38
14:34 4.19 8.55 33.51 - 0.22
14:35 3.89 9.12 34.12 - 0.47
14:36 3.37 9.21 34.23 - 0.48
14:37 4.21 8.66 33.96 - 0.40
14:38 3.74 9.24 34.61 - 0.10
14:39 3.40 9.01 34.36 - 0.13
14:40 4.39 8.54 34.48 - 0.09
14:41 3.76 8.90 35.01 - 0.41
14:42 3.81 8.88 34.47 - 0.39
14:43 4.43 8.59 33.62 - 0.31
14:44 3.57 9.08 33.41 - 0.35
14:45 3.94 8.81 33.15 - 0.43
14:46 4.52 8.62 33.34 - 0.37
14:47 3.71 8.95 33.76 - 0.22
14:48 4.39 8.40 33.67 - 0.22
14:49 4.75 8.47 33.77 - 0.30
14:50 4.17 8.63 33.92 - 0.33
Average 3.88 8.87 33.86 - 0.46

(Mr.Saksit Phaisanphisut )

Environmental Field Scientist (4)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group



EMISSION TEST RESULT

Run # 2
Client Rayong Olefins Co.,Ltd. Location CH10 : Cracking Furnace (Heater) 10 (H-120R)
Date 27 Jun 22 Test Operator Saksit P.
Start Time 14:51 Finish Time 15:11

SO, Analyzer Model TELEDYNE API 100EH Serial No. 282

NO,/O, Analyzer Model TELEDYNE API 200EH Serial No. 549

COI/CO, Analyzer Model TELEDYNE API 300EM Serial No. 300

Time (min) 0, (%) CO; (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark

14:51 4.87 8.20 34.05 - 0.43
14:52 4.77 8.48 34.58 - 0.30
14:53 4.12 10.56 34.53 - 0.40
14:54 4.74 8.47 34.27 - 0.38
14:55 4.25 8.83 34.12 - 0.39
14:56 4.23 8.61 33.76 - 0.36
14:57 4.82 8.41 33.93 - 0.47
14:58 4.30 9.02 34.09 - 0.43
14:59 5.15 8.09 34.34 - 0.29
15:00 4.65 8.42 3451 - 0.45
15:01 5.07 8.13 34.63 - 0.13
15:02 4.77 8.60 34.62 - 0.19
15:03 4.31 8.71 34.23 - 0.16
15:04 5.04 5.51 34.00 - 0.19
15:05 4.65 8.58 34.32 - 0.24
15:06 4.43 8.43 34.24 - 0.19
15:07 5.23 8.09 34.17 - 0.15
15:08 4.64 8.40 34.56 - 0.16
15:09 4.70 8.30 34.82 - 0.30
15:10 5.32 8.17 34.71 - 0.45
15:11 4.53 8.59 34.43 - 0.34
Average 4.70 8.40 34.33 - 0.30

(Mr.Saksit Phaisanphisut )

Environmental Field Scientist (4)
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EMISSION TEST RESULT

Run # 3
Client Rayong Olefins Co.,Ltd. Location CH10 : Cracking Furnace (Heater) 10 (H-120R)
Date 27 Jun 22 Test Operator Saksit P.
Start Time 15:12 Finish Time 15:32

SO, Analyzer Model TELEDYNE APl 100EH Serial No. 282

NO,/O, Analyzer Model TELEDYNE API 200EH Serial No. 549

COI/CO, Analyzer Model TELEDYNE APl 300EM Serial No. 300

Time (min) 0, (%) CO, (%) NOX (ppm) SO, (ppm) CO (ppm) Remark

15:12 4.75 8.38 34.15 - 0.28
15:13 5.03 8.43 34.18 - 0.25
15:14 4.67 8.27 34.24 - 0.25
15:15 5.24 8.13 34.45 - 0.32
15:16 4.64 8.54 34.63 - 0.15
15:17 4.96 8.06 34.46 - 0.34
15:18 5.27 8.17 34.44 - 0.22
15:19 4.70 8.39 34.43 - 0.24
15:20 5.07 8.16 34.50 - 0.27
15:21 4.98 8.43 34.70 - 0.35
15:22 4.63 8.30 34.40 - 0.43
15:23 5.09 8.20 33.95 - 0.31
15:24 4.53 8.66 33.81 - 0.29
15:25 4.88 8.14 33.89 - 0.27
15:26 5.20 8.50 34.10 - 0.18
15:27 4.71 8.27 34.42 - 0.16
15:28 5.28 7.34 34.65 - 0.25
15:29 4.62 8.35 34.76 - 0.31
15:30 4.97 8.34 34.57 - 0.19
15:31 4.36 8.64 34.25 - 0.28
15:32 4.75 8.45 34.47 - 0.23
Average 4.87 8.29 34.35 - 0.27

( Mr.Saksit Phaisanphisut )

Environmental Field Scientist (4)
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Lot No. 2249715-1

ANALYZER CALIBRATION DATA

Client : Rayong Olefins Co.,Ltd. Location GHU2 : GHU2 Feed Heater (H-840)
Date : 09 May 22 Test Operator Sathapron.T
O, ANALYZER
Model TELEDYNE APl 200EH Serial No. 725
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 0.00 0.05 0.20
Low-Level Gas 8.04 8.06 8.08 0.08
Span Gas 16.00 16.00 16.04 0.16
NOy ANALYZER
Model TELEDYNE APl 200EH Serial No. 725
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.00 0.04 0.04
Low-Level Gas 54.96 54.93 54.90 0.03
Span Gas 79.42 79.42 79.38 0.04
CO ANALYZER
Model TELEDYNE API 300EM Serial No. 451
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.00 0.04 0.04
Low-Level Gas 54.84 54.82 54.80 0.02
Span Gas 80.16 80.16 80.10 0.06

Calibrated by

( Mr. Sathapron Thakarw )

Environmental Field Scientist (3)
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Lot No.

SYSTEM CALIBRATION BIAS AND DRIFT DATA

2249715-1

Client Rayong Olefins Co.,Ltd. Location GHU2 : GHU2 Feed Heater (H-840)
Date 09 May 22 Test Operator Sathapron.T
O, ANALYZER
Cylinder Conc. (%) 16.00 Span (%) : 25
O, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.04 0.16 0.05 0.20 0.04
Upscale Gas 16.00 16.02 0.08 16.04 0.16 0.08
NOx ANALYZER
Cylinder Conc. (ppm) 1 79.42 Span (ppm) : 100
NOy Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.02 0.02 0.04 0.04 0.02
Upscale Gas 79.42 79.40 0.02 79.38 0.04 0.02
CO ANALYZER
Cylinder Conc. (ppm) . 80.16 Span (ppm) : 100
CO Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.02 0.02 0.04 0.04 0.02
Upscale Gas 80.16 80.13 0.03 80.10 0.06 0.03

Calibrated by

( Mr. Sathapron Thakarw )

Environmental Field Scientist (3)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19
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EMISSION TEST RESULT

Run # 1
Client Rayong Olefins Co.,Ltd. Location GHU2 : GHU2 Feed Heater (H-840)
Date 09 May 22 Test Operator Sathapron.T
Start Time 10:50 Finish Time 11:10

SO, Analyzer Model TELEDYNE API 100EH Serial No. 410

NO,/O, Analyzer Model TELEDYNE API 200EH Serial No. 725

COJ/CO, Analyzer Model TELEDYNE APl 300EM Serial No. 451

Time (min) 0, (%) CO; (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark

10:50 13.35 3.91 27.71 - 9.70
10:51 13.30 3.95 27.83 - 9.29
10:52 13.30 3.94 27.98 - 9.17
10:53 13.28 3.94 28.05 - 9.35
10:54 13.23 4.01 27.88 - 10.13
10:55 13.19 4.03 27.76 - 10.92
10:56 13.13 4.09 27.75 - 10.45
10:57 13.16 4.05 27.88 - 9.43
10:58 13.19 4.00 28.15 - 8.70
10:59 13.20 3.99 28.30 - 8.89
11:00 13.16 4.00 28.47 - 8.40
11:01 13.17 4.01 28.64 - 8.18
11:02 13.18 4.01 28.76 - 8.75
11:03 13.17 4,02 28.68 - 9.00
11:04 13.14 4.03 28.51 - 8.69
11:05 13.10 4.05 28.49 - 8.79
11:06 13.11 4.06 28.48 - 8.74
11:07 13.09 4.06 28.65 - 8.40
11:08 13.07 4.07 28.76 - 8.45
11:09 13.10 4.04 28.86 - 8.03
11:10 13.14 3.98 29.13 - 7.21
Average 13.18 4.01 28.32 - 8.98

( Mr. Sathapron Thakarw )

Environmental Field Scientist (3)
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EMISSION TEST RESULT

Run # 2
Client Rayong Olefins Co.,Ltd. Location GHU2 : GHU2 Feed Heater (H-840)
Date 09 May 22 Test Operator Sathapron.T
Start Time 11:11 Finish Time 11:31

SO, Analyzer Model TELEDYNE API 100EH Serial No. 410

NO,/O, Analyzer Model TELEDYNE API 200EH Serial No. 725

COJ/CO, Analyzer Model TELEDYNE APl 300EM Serial No. 451

Time (min) 0, (%) CO; (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark

11:11 13.17 3.97 29.24 - 7.58
11:12 13.17 4.00 29.27 - 7.86
11:13 13.10 4.07 29.21 - 8.36
11:14 13.07 4.10 29.06 - 8.91
11:15 13.08 4.07 29.03 - 8.02
11:16 13.10 4.02 29.18 - 7.40
11:17 13.11 4.02 29.33 - 7.16
11:18 13.13 4.02 29.45 - 8.14
11:19 13.08 4.06 29.32 - 8.35
11:20 13.08 4.07 29.15 - 8.57
11:21 13.10 4.06 29.19 - 8.36
11:22 13.13 4.01 29.33 - 7.71
11:23 13.15 4.00 29.62 - 7.98
11:24 13.15 4.02 29.76 - 7.84
11:25 13.13 4.04 29.63 - 8.14
11:26 13.13 4.04 29.45 - 8.12
11:27 13.12 4.03 29.49 - 7.71
11:28 13.13 4.00 29.73 - 7.46
11:29 13.21 3.96 29.82 - 7.15
11:30 13.20 3.96 29.93 - 7.07
11:31 13.15 4.01 29.97 - 7.73
Average 13.13 4.03 29.44 - 7.89

( Mr. Sathapron Thakarw )

Environmental Field Scientist (3)
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EMISSION TEST RESULT

Run # 3
Client Rayong Olefins Co.,Ltd. Location GHU2 : GHU2 Feed Heater (H-840)
Date 09 May 22 Test Operator Sathapron.T

Start Time 11:32 Finish Time 11:52

SO, Analyzer Model TELEDYNE API 100EH Serial No. 410

NO,/O, Analyzer Model TELEDYNE API 200EH Serial No. 725

CO/CO, Analyzer Model TELEDYNE API 300EM Serial No. 451

Time (min) 0, (%) CO, (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark

11:32 13.12 4.05 29.86 - 8.07
11:33 13.12 4.02 29.75 - 7.50
11:34 13.17 4.00 29.71 - 7.00
11:35 13.23 3.95 29.70 - 7.13
11:36 13.21 3.97 29.56 - 7.45
11:37 13.17 4.00 29.42 - 8.05
11:38 13.16 4.02 29.28 - 8.53
11:39 13.14 4.03 29.25 - 8.08
11:40 13.17 4.02 29.31 - 7.39
11:41 13.21 3.98 29.26 - 7.59
11:42 13.16 3.99 29.25 - 7.87
11:43 13.12 4.05 29.25 - 8.51
11:44 13.11 4.05 29.30 - 7.73
11:45 13.15 4.01 29.50 - 6.70
11:46 13.18 3.98 29.55 - 6.51
11:47 13.17 3.98 29.53 - 6.57
11:48 13.16 3.98 29.46 - 7.25
11:49 13.16 4.00 29.23 - 7.82
11:50 13.14 4.04 29.13 - 7.96
11:51 13.08 4.08 29.22 - 7.62
11:52 13.10 4.07 29.39 - 7.21
Average 13.15 4.01 29.42 - 7.55

( Mr. Sathapron Thakarw )

Environmental Field Scientist (3)
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Lot No. 2249325-1

ANALYZER CALIBRATION DATA

Client : Rayong Olefins Co., Ltd. Location : CH1 : Cracking Furnace (Heater) 1(H-100A)
Date : 09 May 22 Test Operator Saksit P.
O, ANALYZER
Model TELEDYNE API 200EH Serial No. 549
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 -0.01 0.00 0.04
Low-Level Gas 7.93 7.92 7.93 0.04
Span Gas 16.00 15.99 16.00 0.04
NOyx ANALYZER
Model TELEDYNE API 200EH Serial No. 549
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 -0.03 -0.01 0.02
Low-Level Gas 50.41 50.38 50.40 0.02
Span Gas 80.27 80.24 80.26 0.02
SO2 ANALYZER
Model TELEDYNE API 100EH Serial No. 282
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 -0.01 0.00 0.01
Low-Level Gas 51.61 51.60 51.61 0.01
Span Gas 79.00 78.99 79.00 0.01
CO ANALYZER
Model TELEDYNE API 300EM Serial No. 300
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.01 0.00 0.01
Low-Level Gas 50.31 50.32 50.31 0.01
Span Gas 80.53 80.54 80.53 0.01

Calibrated by

(Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group




Lot No.

SYSTEM CALIBRATION BIAS AND DRIFT DATA

2249325-1

Client Rayong Olefins Co., Ltd. Location CH1 : Cracking Furnace (Heater) 1(H-100A)
Date 09 May 22 Test Operator Saksit P.
O, ANALYZER
Cylinder Conc. (%) : 16.00 Span (%) : 25
O, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas -0.01 -0.01 0.00 0.00 0.04 0.04
Upscale Gas 15.99 15.99 0.00 16.00 0.04 0.04
NOy ANALYZER
Cylinder Conc. (ppm) . 80.27 Span (ppm) : 100
NOy Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas -0.03 -0.03 0.00 -0.01 0.02 0.02
Upscale Gas 80.24 80.24 0.00 80.26 0.02 0.02
SO, ANALYZER
Cylinder Conc. (ppm) : 79.00 Span (ppm) : 100
SO, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas -0.01 -0.01 0.00 0.00 0.01 0.01
Upscale Gas 78.99 78.99 0.00 79.00 0.01 0.01
CO ANALYZER
Cylinder Conc. (ppm) . 80.53 Span (ppm) : 100
CO Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.01 0.01 0.00 0.00 0.01 0.01
Upscale Gas 80.54 80.54 0.00 80.53 0.01 0.01

Calibrated by

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)
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EMISSION TEST RESULT

Run # 1
Client Rayong Olefins Co., Ltd. Location CH1 : Cracking Furnace (Heater) 1(H-100A)
Date 09 May 22 Test Operator Saksit P.
Start Time 11:10 Finish Time 11:30

SO, Analyzer Model TELEDYNE API 100EH Serial No. 282

NO,/O, Analyzer Model TELEDYNE API 200EH Serial No. 549

CO/CO; Analyzer Model TELEDYNE API 300EM Serial No. 300

Time (min) 0, (%) CO, (%) NOX (ppm) SO, (ppm) CO (ppm) Remark

11:10 5.05 7.67 53.89 - 0.32
11:11 5.23 8.24 54.23 - 0.31
11:12 5.17 7.93 54.28 - 0.30
11:13 5.09 8.18 54.17 - 0.21
11:14 5.03 8.24 53.76 - 0.23
11:15 4.97 8.11 53.28 - 0.23
11:16 5.03 8.14 53.85 - 0.15
11:17 5.16 8.00 54.37 - 0.21
11:18 5.10 8.02 54.37 - 0.21
11:19 5.09 8.15 54.15 - 0.14
11:20 5.04 8.18 53.79 - 0.15
11:21 4.99 8.08 53.31 - 0.26
11:22 5.08 8.05 53.62 - 0.24
11:23 5.18 8.00 54.46 - 0.21
11:24 5.09 7.96 55.12 - 0.16
11:25 5.07 8.12 55.08 - 0.23
11:26 5.05 8.14 54.62 - 0.17
11:27 5.02 8.16 54.46 - 0.30
11:28 5.07 8.03 54.47 - 0.35
11:29 5.19 7.94 54.44 - 0.45
11:30 5.18 8.01 54.64 - 0.37
Average 5.09 8.06 54.21 - 0.25

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)
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EMISSION TEST RESULT

Run # 2
Client Rayong Olefins Co., Ltd. Location CH1 : Cracking Furnace (Heater) 1(H-100A)
Date 09 May 22 Test Operator Saksit P.
Start Time 11:31 Finish Time 11:51

SO, Analyzer Model TELEDYNE API 100EH Serial No. 282

NO,/O, Analyzer Model TELEDYNE API 200EH Serial No. 549

CO/CO; Analyzer Model TELEDYNE API 300EM Serial No. 300

Time (min) 0, (%) CO, (%) NOX (ppm) SO, (ppm) CO (ppm) Remark

11:31 5.19 8.09 54.85 - 0.35
11:32 5.06 8.13 54.69 - 0.35
11:33 4.95 8.20 54.23 - 0.43
11:34 5.09 9.22 54.31 - 0.34
11:35 5.16 8.05 54.22 - 0.54
11:36 5.17 8.12 54.18 - 0.47
11:37 511 8.03 54.12 - 0.62
11:38 5.02 8.15 53.96 - 0.16
11:39 491 8.28 53.57 - 0.18
11:40 4.99 8.10 53.06 - 0.25
11:41 5.05 7.91 53.07 - 0.17
11:42 5.05 8.08 53.82 - 0.17
11:43 5.08 8.15 54.01 - 0.07
11:44 5.00 8.63 53.80 - 0.17
11:45 5.06 8.08 53.49 - 0.14
11:46 5.18 7.97 53.74 - 0.18
11:47 5.13 7.97 53.91 - 0.15
11:48 5.17 8.07 54.12 - 0.16
11:49 5.14 8.08 54.07 - 0.26
11:50 5.05 8.11 53.50 - 0.22
11:51 4.99 8.17 53.23 - 0.23
Average 5.07 8.17 53.90 - 0.27

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)
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EMISSION TEST RESULT

Run # 3
Client Rayong Olefins Co., Ltd. Location CHL1 : Cracking Furnace (Heater) 1(H-100A)
Date 09 May 22 Test Operator Saksit P.
Start Time 11:52 Finish Time 12:12

SO, Analyzer Model TELEDYNE API 100EH Serial No. 282

NO,/O, Analyzer Model TELEDYNE APl 200EH Serial No. 549

CO/CO, Analyzer Model TELEDYNE API 300EM Serial No. 300

Time (min) 0, (%) CO, (%) NOX (ppm) SO, (ppm) CO (ppm) Remark

11:52 5.05 8.16 53.28 - 0.29
11:53 5.06 8.03 53.23 - 0.24
11:54 5.07 8.11 53.45 - 0.30
11:55 5.19 7.96 53.87 - 0.28
11:56 5.13 8.01 53.71 - 0.25
11:57 5.16 8.10 53.61 - 0.28
11:58 5.11 8.12 53.57 - 0.49
11:59 4.99 8.15 53.30 - 0.34
12:00 5.02 7.53 53.11 - 0.45
12:01 5.00 8.22 52.93 - 0.30
12:02 4.99 8.10 52.63 - 0.32
12:03 5.05 8.14 52.63 - 0.43
12:04 5.20 7.97 53.13 - 0.34
12:05 5.17 8.05 53.68 - 0.19
12:06 5.25 7.86 54.10 - 0.23
12:07 5.21 7.99 53.72 - 0.18
12:08 5.08 8.09 52.96 - 0.12
12:09 5.03 8.15 52.44 - 0.24
12:10 5.05 8.13 52.35 - 0.18
12:11 5.01 8.10 52.66 - 0.22
12:12 5.17 8.00 53.11 - 0.08
Average 5.09 8.04 53.21 - 0.27

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19
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ANALYZER CALIBRATION DATA

Lot No. 2249327-1

Client Rayong Olefins Co., Ltd. Location : CH3: Cracking Furnace (Heater) 3(H-100C)
Date 09 May 22 Test Operator Saksit P.
O, ANALYZER
Model HORIBA PG-350 Serial No. VKNVUGU9
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 -0.01 0.00 0.04
Low-Level Gas 7.93 7.92 7.93 0.04
Span Gas 16.00 15.99 16.00 0.04
NOx ANALYZER
Model HORIBA PG-350 Serial No. VKNVUGU9
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.03 0.00 0.03
Low-Level Gas 50.41 50.44 50.41 0.03
Span Gas 80.27 80.30 80.27 0.03
SO2 ANALYZER
Model HORIBA PG-350 Serial No. VKNVUGU9
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 -0.01 0.00 0.01
Low-Level Gas 51.61 51.60 51.61 0.01
Span Gas 79.00 78.99 79.00 0.01
CO ANALYZER
Model HORIBA PG-350 Serial No. VKNVUGU9
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.01 0.00 0.01
Low-Level Gas 50.31 50.32 50.31 0.01
Span Gas 80.53 80.54 80.53 0.01

Calibrated by

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)
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Lot No.

SYSTEM CALIBRATION BIAS AND DRIFT DATA

2249327-1

Client Rayong Olefins Co., Ltd. Location CHS3 : Cracking Furnace (Heater) 3(H-100C)
Date 09 May 22 Test Operator Saksit P.
O, ANALYZER
Cylinder Conc. (%) 16.00 Span (%) : 25
O, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas -0.01 -0.01 0.00 0.00 0.04 0.04
Upscale Gas 15.99 15.99 0.00 16.00 0.04 0.04
NOyx ANALYZER
Cylinder Conc. (ppm) . 80.27 Span (ppm) : 100
NOy Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.03 0.03 0.00 0.00 0.03 0.03
Upscale Gas 80.30 80.30 0.00 80.27 0.03 0.03
SO, ANALYZER
Cylinder Conc. (ppm) : 79.00 Span (ppm) : 100
SO, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas -0.01 -0.01 0.00 0.00 0.01 0.01
Upscale Gas 78.99 78.99 0.00 79.00 0.01 0.01
CO ANALYZER
Cylinder Conc. (ppm) . 80.53 Span (ppm) : 100
CO Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.01 0.01 0.00 0.00 0.01 0.01
Upscale Gas 80.54 80.54 0.00 80.53 0.01 0.01

Calibrated by

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)
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EMISSION TEST RESULT

Run # 1
Client Rayong Olefins Co., Ltd. Location CH3 : Cracking Furnace (Heater) 3(H-100C)
Date 09 May 22 Test Operator Saksit P.
Start Time 12:00 Finish Time 12:20

SO, Analyzer Model HORIBA PG-350 Serial No. VKNVUGU9

NO,/O, Analyzer Model HORIBA PG-350 Serial No. VKNVUGU9

CO/CO; Analyzer Model HORIBA PG-350 Serial No. VKNVUGU9

Time (min) 0, (%) CO, (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark

12:00 5.24 8.37 60.84 - 0.45
12:01 5.26 8.38 60.74 - 0.45
12:02 5.36 8.31 60.75 - 0.31
12:03 5.23 8.29 60.55 - 0.31
12:04 5.30 8.22 61.60 - 0.27
12:05 5.38 8.16 61.33 - 0.37
12:06 5.46 8.15 61.34 - 0.22
12:07 5.46 8.17 60.97 - 0.46
12:08 5.32 8.28 60.49 - 0.31
12:09 5.25 8.37 60.38 - 0.21
12:10 5.37 8.29 60.71 - 0.54
12:11 541 8.26 61.07 - 0.31
12:12 5.22 8.24 61.03 - 0.16
12:13 5.37 8.18 61.05 - 0.27
12:14 5.33 8.22 60.79 - 0.16
12:15 5.26 8.33 60.77 - 0.21
12:16 5.19 8.39 60.55 - 0.35
12:17 5.23 8.39 60.46 - 0.25
12:18 5.23 8.41 60.67 - 0.25
12:19 5.29 8.37 60.68 - 0.11
12:20 5.38 8.31 60.87 - 0.54
Average 5.31 8.29 60.84 - 0.31

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19
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EMISSION TEST RESULT

Run # 2
Client Rayong Olefins Co., Ltd. Location CH3 : Cracking Furnace (Heater) 3(H-100C)
Date 09 May 22 Test Operator Saksit P.
Start Time 12:21 Finish Time 12:41

SO, Analyzer Model HORIBA PG-350 Serial No. VKNVUGU9

NO,/O, Analyzer Model HORIBA PG-350 Serial No. VKNVUGU9

CO/CO; Analyzer Model HORIBA PG-350 Serial No. VKNVUGU9

Time (min) 0, (%) CO, (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark

12:21 5.36 8.32 60.84 - 0.21
12:22 5.33 8.25 60.64 - 0.31
12:23 5.40 8.17 60.57 - 0.40
12:24 5.41 8.16 60.34 - 0.27
12:25 5.47 8.17 60.41 - 0.70
12:26 5.47 8.21 60.38 - 0.27
12:27 5.28 8.36 60.69 - 0.21
12:28 5.29 8.33 60.58 - 0.21
12:29 5.42 8.23 60.46 - 0.16
12:30 5.46 8.21 60.91 - 0.27
12:31 5.00 8.23 60.79 - 0.16
12:32 5.22 8.29 60.39 - 0.07
12:33 5.17 8.38 60.31 - 0.01
12:34 5.19 8.38 60.40 - 0.01
12:35 5.18 8.41 60.62 - 0.01
12:36 5.19 8.43 61.09 - 0.25
12:37 5.35 8.32 61.23 - 0.21
12:38 5.37 8.27 61.45 - 0.31
12:39 5.38 8.26 61.13 - 0.16
12:40 5.50 8.19 61.05 - 0.03
12:41 5.38 8.19 60.73 - 0.27
Average 5.32 8.27 60.71 - 0.21

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19
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EMISSION TEST RESULT

Run #
Client Rayong Olefins Co., Ltd. Location CH3 : Cracking Furnace (Heater) 3(H-100C)
Date 09 May 22 Test Operator
Start Time 12:42 Finish Time
SO, Analyzer Model HORIBA PG-350 Serial No. VKNVUGU9
NO,/O, Analyzer Model HORIBA PG-350 Serial No. VKNVUGU9
CO/CO; Analyzer Model HORIBA PG-350 Serial No. VKNVUGU9
Time (min) 0, (%) CO, (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark

12:42 5.40 8.19 60.76 - 0.27

12:43 5.43 8.19 60.52 - 0.36

12:44 5.32 8.26 60.38 - 0.07

12:45 5.27 8.32 60.37 - 0.21

12:46 5.30 8.30 60.40 - 0.07

12:47 5.27 8.32 60.44 - 0.21

12:48 531 8.33 60.48 - 0.45

12:49 5.34 8.31 60.51 - 0.21

12:50 5.33 8.32 60.59 - 0.03

12:51 5.23 8.34 60.68 - 0.21

12:52 5.30 8.30 60.55 - 0.11

12:53 5.30 8.31 60.38 - 0.01

12:54 5.26 8.37 60.60 - 0.16

12:55 5.28 8.39 60.28 - 0.16

12:56 5.26 8.40 60.19 - 0.29

12:57 5.23 8.40 60.19 - 0.05

12:58 541 8.28 60.17 - 0.21

12:59 5.56 8.15 60.73 - 0.27

13:00 5.59 8.13 60.86 - 0.16

13:01 5.40 8.22 60.82 - 0.07

13:02 5.31 8.30 60.18 - 0.11

Average 5.34 8.29 60.48 - 0.17

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19
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ANALYZER CALIBRATION DATA

Lot No.

2249330-1

Client Rayong Olefins Co., Ltd. Location : CHB6 : Cracking Furnace (Heater) 6(H-100F)
Date 06 May 22 Test Operator Saksit P.
O, ANALYZER
Model TELEDYNE API 200EH Serial No. 549
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 -0.01 0.00 0.04
Low-Level Gas 7.93 7.92 7.93 0.04
Span Gas 16.00 15.99 16.00 0.04
NOy ANALYZER
Model TELEDYNE API 200EH Serial No. 549
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 -0.03 -0.01 0.02
Low-Level Gas 50.41 50.38 50.40 0.02
Span Gas 80.27 80.24 80.26 0.02
S02 ANALYZER
Model TELEDYNE API 100EH Serial No. 282
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 -0.01 0.00 0.01
Low-Level Gas 51.61 51.60 51.61 0.01
Span Gas 79.00 78.99 79.00 0.01
CO ANALYZER
Model TELEDYNE API 300EM Serial No. 300
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.01 0.00 0.01
Low-Level Gas 50.31 50.32 50.31 0.01
Span Gas 80.53 80.54 80.53 0.01

Calibrated by

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19
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Lot No.

SYSTEM CALIBRATION BIAS AND DRIFT DATA

2249330-1

Client Rayong Olefins Co., Ltd. Location CHB6 : Cracking Furnace (Heater) 6(H-100F)
Date 06 May 22 Test Operator Saksit P.
O, ANALYZER
Cylinder Conc. (%) 16.00 Span (%) : 25
O, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas -0.01 -0.01 0.00 0.00 0.04 0.04
Upscale Gas 15.99 15.99 0.00 16.00 0.04 0.04
NOyx ANALYZER
Cylinder Conc. (ppm) . 80.27 Span (ppm) : 100
NOy Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas -0.03 -0.03 0.00 -0.01 0.02 0.02
Upscale Gas 80.24 80.24 0.00 80.26 0.02 0.02
SO, ANALYZER
Cylinder Conc. (ppm) : 79.00 Span (ppm) : 100
SO, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas -0.01 -0.01 0.00 0.00 0.01 0.01
Upscale Gas 78.99 78.99 0.00 79.00 0.01 0.01
CO ANALYZER
Cylinder Conc. (ppm) . 80.53 Span (ppm) : 100
CO Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.01 0.01 0.00 0.00 0.01 0.01
Upscale Gas 80.54 80.54 0.00 80.53 0.01 0.01

Calibrated by

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)

FORMNO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19
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EMISSION TEST RESULT

Run # 1
Client Rayong Olefins Co., Ltd. Location CH6 : Cracking Furnace (Heater) 6(H-100F)
Date 06 May 22 Test Operator Saksit P.
Start Time 12:10 Finish Time 12:30

SO, Analyzer Model TELEDYNE API 100EH Serial No. 282

NO,/O, Analyzer Model TELEDYNE API 200EH Serial No. 549

CO/CO, Analyzer Model TELEDYNE API 300EM Serial No. 300

Time (min) 0, (%) CO, (%) NOX (ppm) SO, (ppm) CO (ppm) Remark

12:10 4.85 8.17 55.82 - 0.13
12:11 4.97 8.12 55.88 - 0.24
12:12 4.96 8.08 55.96 - 0.27
12:13 4.82 8.23 55.89 - 0.10
12:14 4.86 8.27 55.62 - 0.11
12:15 4.88 8.11 55.63 - 0.19
12:16 4.91 8.12 55.91 - 0.18
12:17 4.90 8.04 56.13 - 0.16
12:18 4.78 7.66 55.93 - 0.17
12:19 4.68 8.32 55.50 - 0.40
12:20 4.65 8.80 55.24 - 0.20
12:21 4.65 8.24 55.10 - 0.14
12:22 4.71 8.31 55.07 - 0.20
12:23 4.57 8.31 54.73 - 0.34
12:24 4.60 8.25 54.70 - 0.24
12:25 4.70 8.22 54.86 - 0.19
12:26 4.77 8.24 54.86 - 0.07
12:27 4.83 8.25 54.96 - 0.32
12:28 4.78 8.16 55.12 - 0.22
12:29 4.71 8.24 55.05 - 0.21
12:30 4.80 8.18 55.06 - 0.22
Average 4.78 8.20 55.38 - 0.20

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)

FORMNO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19
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EMISSION TEST RESULT

Run # 2
Client Rayong Olefins Co., Ltd. Location CH6 : Cracking Furnace (Heater) 6(H-100F)
Date 06 May 22 Test Operator Saksit P.
Start Time 12:31 Finish Time 12:51

SO, Analyzer Model TELEDYNE API 100EH Serial No. 282

NO,/O, Analyzer Model TELEDYNE API 200EH Serial No. 549

CO/CO, Analyzer Model TELEDYNE API 300EM Serial No. 300

Time (min) 0, (%) CO, (%) NOX (ppm) SO, (ppm) CO (ppm) Remark

12:31 4.87 8.14 55.06 - 0.32
12:32 4.85 8.25 55.04 - 0.17
12:33 4.81 8.18 55.03 - 0.17
12:34 4.74 8.24 54.93 - 0.14
12:35 4.83 8.12 55.01 - 0.31
12:36 4.82 8.13 55.12 - 0.15
12:37 4.82 8.22 55.18 - 0.22
12:38 4.76 8.20 55.08 - 0.21
12:39 4.70 8.29 54.90 - 0.29
12:40 4.64 8.38 54.61 - 0.26
12:41 4.65 8.25 54.36 - 0.20
12:42 4.65 8.26 54.29 - 0.24
12:43 4.75 8.25 54.54 - 0.16
12:44 4,76 8.28 54.57 - 0.21
12:45 4.63 8.45 54.43 - 0.18
12:46 4.63 8.33 53.91 - 0.26
12:47 4.63 8.33 53.86 - 0.26
12:48 4.66 8.30 54.00 - 0.22
12:49 4.75 8.10 54.13 - 0.23
12:50 4.77 8.13 54.21 - 0.16
12:51 4.78 8.25 54.25 - 0.17
Average 4.74 8.24 54.60 - 0.22

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)

FORMNO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19
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EMISSION TEST RESULT

Run # 3
Client Rayong Olefins Co., Ltd. Location CH6 : Cracking Furnace (Heater) 6(H-100F)
Date 06 May 22 Test Operator Saksit P.
Start Time 12:52 Finish Time 13:12

SO, Analyzer Model TELEDYNE API 100EH Serial No. 282

NO,/O, Analyzer Model TELEDYNE API 200EH Serial No. 549

COJ/CO, Analyzer Model TELEDYNE APl 300EM Serial No. 300

Time (min) 0, (%) CO, (%) NOx (ppm) SO, (ppm) CO (ppm) Remark

12:52 4.66 8.18 53.99 - 0.34
12:53 4.58 8.34 53.77 - 0.25
12:54 4.67 8.31 53.81 - 0.26
12:55 4.69 8.15 54.10 - 0.38
12:56 4.73 8.22 54.37 - 0.20
12:57 4.73 8.22 54.48 - 0.27
12:58 4.58 8.34 54.10 - 0.47
12:59 4.56 8.52 53.95 - 0.26
13:00 4.52 8.40 53.93 - 0.47
13:01 4.46 8.53 53.93 - 0.39
13:02 4.48 8.47 53.76 - 0.44
13:03 4.52 8.41 53.89 - 0.56
13:04 4.62 8.31 54.20 - 0.41
13:05 4.66 8.31 54.54 - 0.48
13:06 4.57 8.44 54.53 - 0.55
13:07 4.57 8.42 54.43 - 0.45
13:08 4.59 8.38 54.43 - 0.49
13:09 4.59 8.32 54.49 - 0.50
13:10 4.65 8.27 54.52 - 0.47
13:11 4.66 8.28 54.42 - 0.49
13:12 4.61 8.49 54.24 - 0.44
Average 4.61 8.34 54.18 - 0.41

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)

FORMNO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19
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ANALYZER CALIBRATION DATA

Lot No.

2249335-1

Client Rayong Olefins Co.,Ltd. Location : CH11: Cracking Furnace (Heater) 11 (H-100J)
Date 09 May 22 Test Operator Sathapron.T
O, ANALYZER
Model TELEDYNE API 200EH Serial No. 725
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 0.00 0.02 0.08
Low-Level Gas 8.04 8.05 8.06 0.04
Span Gas 16.00 16.00 16.02 0.08
NOyx ANALYZER
Model TELEDYNE AP| 200EH Serial No. 725
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.00 0.03 0.03
CO ANALYZER
Model TELEDYNE API 300EM Serial No. 451
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.00 0.03 0.03
Low-Level Gas 54.84 54.82 54.80 0.02
Span Gas 80.16 80.16 80.10 0.06

Calibrated by

( Mr. Sathapron Thakarw )

Environmental Field Scientist (3)
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Lot No.

SYSTEM CALIBRATION BIAS AND DRIFT DATA

2249335-1

Client Rayong Olefins Co.,Ltd. Location CH11 : Cracking Furnace (Heater) 11 (H-100J)
Date 09 May 22 Test Operator Sathapron.T
O, ANALYZER
Cylinder Conc. (%) : 16.00 Span (%) : 25
O, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.02 0.08 0.02 0.08 0.00
Upscale Gas 16.00 16.01 0.04 16.02 0.08 0.04
NOy ANALYZER
Cylinder Conc. (ppm) 1 79.42 Span (ppm) : 100
NOy Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.02 0.02 0.03 0.03 0.01
Upscale Gas 79.42 79.41 0.01 79.40 0.02 0.01
CO ANALYZER
Cylinder Conc. (ppm) . 80.16 Span (ppm) : 100
CO Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.02 0.02 0.03 0.03 0.01
Upscale Gas 80.16 80.14 0.02 80.10 0.06 0.04

Calibrated by

( Mr. Sathapron Thakarw )

Environmental Field Scientist (3)
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EMISSION TEST RESULT

Run # 1
Client Rayong Olefins Co.,Ltd. Location CH11 : Cracking Furnace (Heater) 11 (H-100J)
Date 09 May 22 Test Operator Sathapron.T
Start Time 14:40 Finish Time 15:00

SO, Analyzer Model TELEDYNE APl 100EH Serial No. 410

NO,/O, Analyzer Model TELEDYNE APl 200EH Serial No. 725

CO/CO, Analyzer Model TELEDYNE API 300EM Serial No. 451

Time (min) 0, (%) CO; (%) NOX (ppm) SO, (ppm) CO (ppm) Remark

14:40 4.66 8.59 35.40 - 0.25
14:41 4.47 8.74 35.47 - 0.26
14:42 4.54 8.74 35.56 - 0.19
14:43 4.50 8.77 35.48 - 0.20
14:44 4.43 8.81 35.63 - 0.23
14:45 4.26 8.93 35.68 - 0.25
14:46 4.59 8.70 35.76 - 0.27
14:47 4.41 8.81 35.85 - 0.25
14:48 4.45 8.83 35.87 - 0.27
14:49 4.44 8.83 35.71 - 0.25
14:50 4.55 8.75 35.87 - 0.27
14:51 4.17 8.95 36.14 - 0.22
14:52 4.43 8.82 36.08 - 0.24
14:53 4.39 8.80 35.72 - 0.26
14:54 4.28 8.90 35.33 - 0.25
14:55 4.43 8.82 35.06 - 0.22
14:56 4.55 8.65 35.21 - 0.25
14:57 4.48 8.68 36.00 - 0.23
14:58 4.50 8.73 36.12 - 0.29
14:59 4.35 8.83 36.17 - 0.27
15:00 4.21 8.93 35.88 - 0.27
Average 4.43 8.79 35.71 - 0.25

( Mr. Sathapron Thakarw )

Environmental Field Scientist (3)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19
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EMISSION TEST RESULT

Run # 2
Client Rayong Olefins Co.,Ltd. Location CH11 : Cracking Furnace (Heater) 11 (H-100J)
Date 09 May 22 Test Operator Sathapron.T
Start Time 15:01 Finish Time 15:21

SO, Analyzer Model TELEDYNE APl 100EH Serial No. 410

NO,/O, Analyzer Model TELEDYNE APl 200EH Serial No. 725

CO/CO, Analyzer Model TELEDYNE API 300EM Serial No. 451

Time (min) 0, (%) CO; (%) NOX (ppm) SO, (ppm) CO (ppm) Remark

15:01 4.32 8.85 35.55 - 0.28
15:02 4.18 8.99 35.36 - 0.32
15:03 4.08 8.93 35.16 - 0.30
15:04 4.18 8.98 35.12 - 0.27
15:05 4.26 8.91 35.24 - 0.32
15:06 4.19 8.96 35.27 - 0.33
15:07 4.07 9.03 35.43 - 0.32
15:08 4.24 8.86 35.27 - 0.35
15:09 4.25 8.77 34.73 - 0.38
15:10 4.16 8.94 34.67 - 0.33
15:11 4.22 8.95 34.75 - 0.37
15:12 4.06 9.04 34.42 - 0.37
15:13 3.90 9.16 34.24 - 0.37
15:14 3.99 9.14 34.44 - 0.36
15:15 4.09 9.02 34.60 - 0.35
15:16 4.04 8.99 34.71 - 0.39
15:17 4.11 9.02 34.88 - 0.38
15:18 4.24 8.89 34.95 - 0.35
15:19 4.17 8.91 34.96 - 0.37
15:20 3.98 9.04 34.72 - 0.32
15:21 4.18 8.91 34.54 - 0.37
Average 4.14 8.96 34.90 - 0.34

( Mr. Sathapron Thakarw )

Environmental Field Scientist (3)
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EMISSION TEST RESULT

Run # 3
Client Rayong Olefins Co.,Ltd. Location CH11 : Cracking Furnace (Heater) 11 (H-100J)
Date 09 May 22 Test Operator Sathapron.T
Start Time 15:22 Finish Time 15:42

SO, Analyzer Model TELEDYNE API 100EH Serial No. 410

NO,/O, Analyzer Model TELEDYNE API 200EH Serial No. 725

CO/CO, Analyzer Model TELEDYNE APl 300EM Serial No. 451

Time (min) 0, (%) CO, (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark

15:22 4.16 8.87 34.48 - 0.38
15:23 3.98 8.98 34.58 - 0.37
15:24 4.23 8.90 34.68 - 0.39
15:25 4.17 8.84 34.66 - 0.37
15:26 3.99 8.99 34.73 - 0.29
15:27 4.10 9.02 34.76 - 0.38
15:28 4.04 8.99 34.49 - 0.34
15:29 3.70 9.28 34.19 - 0.32
15:30 3.92 9.18 34.20 - 0.31
15:31 3.90 9.06 34.13 - 0.32
15:32 3.92 8.99 34.11 - 0.30
15:33 4.04 9.04 34.47 - 0.33
15:34 4.13 8.96 34.61 - 0.38
15:35 4.01 8.99 34.22 - 0.33
15:36 3.95 9.15 34.13 - 0.36
15:37 4.10 9.07 34.08 - 0.41
15:38 4.07 8.97 34.06 - 0.41
15:39 3.99 9.00 34.28 - 0.39
15:40 4.16 8.98 34.51 - 0.36
15:41 4.18 8.90 34.58 - 0.38
15:42 3.90 9.09 34.47 - 0.35
Average 4.03 9.01 34.40 - 0.35

( Mr. Sathapron Thakarw )

Environmental Field Scientist (3)
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ANALYZER CALIBRATION DATA

Lot No. 2249307-1

Client Rayong Olefins Co.,Ltd. Location : UBS 1: Utility Boiler Stack 1 (H-2050A)
Date 05 May 22 Test Operator Sathapron.T
O, ANALYZER
Model TELEDYNE API 200EH Serial No. 725
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 0.00 0.04 0.16
Low-Level Gas 8.04 8.10 8.14 0.16
Span Gas 16.00 16.00 16.10 0.40
NOx ANALYZER
Model TELEDYNE API 200EH Serial No. 725
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.00 0.05 0.05
Low-Level Gas 54.96 54.90 54.88 0.02
Span Gas 79.42 79.42 79.36 0.06
CO ANALYZER
Model TELEDYNE API 300EM Serial No. 451
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.00 0.02 0.02
Low-Level Gas 54.84 54.80 54.77 0.03
Span Gas 80.16 80.16 80.10 0.06

Calibrated by

( Mr. Sathapron Thakarw )

Environmental Field Scientist (3)
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Lot No.

SYSTEM CALIBRATION BIAS AND DRIFT DATA

2249307-1

Client Rayong Olefins Co.,Ltd. Location UBS 1 : Utility Boiler Stack 1 (H-2050A)
Date 05 May 22 Test Operator Sathapron.T
O, ANALYZER
Cylinder Conc. (%) 16.00 Span (%) : 25
O, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.02 0.08 0.04 0.16 0.08
Upscale Gas 16.00 16.06 0.24 16.10 0.40 0.16
NOyx ANALYZER
Cylinder Conc. (ppm) 1 79.42 Span (ppm) : 100
NOy Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.02 0.02 0.05 0.05 0.03
Upscale Gas 79.42 79.39 0.03 79.36 0.06 0.03
CO ANALYZER
Cylinder Conc. (ppm) . 80.16 Span (ppm) : 100
CO Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.02 0.02 0.02 0.02 0.00
Upscale Gas 80.16 80.12 0.04 80.10 0.06 0.02

Calibrated by

( Mr. Sathapron Thakarw )

Environmental Field Scientist (3)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19
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EMISSION TEST RESULT

Run # 1
Client Rayong Olefins Co.,Ltd. Location UBS 1 : Utility Boiler Stack 1 (H-2050A)
Date 05 May 22 Test Operator Sathapron.T
Start Time 14:50 Finish Time 15:10

SO, Analyzer Model TELEDYNE API 100EH Serial No. 410

NO,/O, Analyzer Model TELEDYNE API 200EH Serial No. 725

COJ/CO, Analyzer Model TELEDYNE API 300EM Serial No. 451

Time (min) 0, (%) CO; (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark

14:50 5.58 8.14 69.94 - 1.50
14:51 5.54 8.18 69.72 - 1.54
14:52 5.59 8.22 69.45 - 1.50
14:53 5.53 8.28 69.72 - 1.48
14:54 5.48 8.33 69.30 - 1.51
14:55 5.55 8.21 69.44 - 1.49
14:56 5.57 8.18 71.87 - 1.49
14:57 5.49 8.23 72.04 - 1.48
14:58 5.47 8.28 70.45 - 1.48
14:59 5.49 8.32 69.56 - 1.51
15:00 5.44 8.34 69.83 - 1.51
15:01 5.44 8.28 69.98 - 1.45
15:02 5.50 8.18 70.38 - 1.48
15:03 5.53 8.23 70.31 - 1.52
15:04 5.58 8.25 70.44 - 1.47
15:05 5.47 8.32 70.57 - 1.51
15:06 5.30 8.37 70.95 - 1.45
15:07 5.45 8.23 72.26 - 1.43
15:08 5.47 8.21 73.17 - 1.53
15:09 5.33 8.36 73.00 - 1.51
15:10 5.38 8.35 73.35 - 1.49
Average 5.48 8.26 70.75 - 1.49

( Mr. Sathapron Thakarw )

Environmental Field Scientist (3)

FORMNO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19
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EMISSION TEST RESULT

Run # 2
Client Rayong Olefins Co.,Ltd. Location UBS 1 : Utility Boiler Stack 1 (H-2050A)
Date 05 May 22 Test Operator Sathapron.T
Start Time 15:11 Finish Time 15:31

SO, Analyzer Model TELEDYNE API 100EH Serial No. 410

NO,/O, Analyzer Model TELEDYNE API 200EH Serial No. 725

COJ/CO, Analyzer Model TELEDYNE API 300EM Serial No. 451

Time (min) 0, (%) CO; (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark

15:11 5.29 8.43 74.50 - 1.51
15:12 5.24 8.45 75.46 - 1.47
15:13 5.11 8.49 77.77 - 1.49
15:14 4.94 8.58 77.22 - 1.45
15:15 5.10 8.50 76.01 - 1.47
15:16 5.24 8.43 75.42 - 1.52
15:17 5.27 8.35 75.15 - 1.54
15:18 5.35 8.34 74.07 - 1.49
15:19 5.42 8.30 73.08 - 1.51
15:20 5.35 8.32 72.86 - 1.54
15:21 5.47 8.29 73.09 - 1.54
15:22 5.55 8.23 74.06 - 1.53
15:23 5.55 8.20 73.94 - 1.57
15:24 571 8.14 72.13 - 1.51
15:25 5.72 8.12 70.64 - 1.53
15:26 5.73 8.14 70.65 - 1.51
15:27 5.59 8.25 70.49 - 1.54
15:28 551 8.27 70.37 - 1.52
15:29 5.44 8.29 70.76 - 1.53
15:30 5.44 8.30 70.89 - 1.57
15:31 5.48 8.29 71.43 - 1.62
Average 5.40 8.32 73.33 - 1.52

( Mr. Sathapron Thakarw )

Environmental Field Scientist (3)

FORMNO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19
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EMISSION TEST RESULT

Run # 3
Client Rayong Olefins Co.,Ltd. Location UBS 1 : Utility Boiler Stack 1 (H-2050A)
Date 05 May 22 Test Operator Sathapron.T
Start Time 15:32 Finish Time 15:52

SO, Analyzer Model TELEDYNE API 100EH Serial No. 410

NO,/O, Analyzer Model TELEDYNE API 200EH Serial No. 725

CO/CO, Analyzer Model TELEDYNE API 300EM Serial No. 451

Time (min) 0, (%) CO, (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark

15:32 5.45 8.29 71.98 - 1.58
15:33 5.37 8.35 72.28 - 1.57
15:34 5.27 8.38 73.30 - 1.54
15:35 5.29 8.38 74.03 - 151
15:36 5.17 8.45 74.56 - 1.56
15:37 5.01 8.54 75.43 - 1.52
15:38 4.90 8.61 76.06 - 1.55
15:39 4.78 8.68 77.31 - 1.59
15:40 4.59 8.78 78.96 - 1.58
15:41 4.33 8.94 80.18 - 1.51
15:42 5.35 8.96 74.07 - 1.51
15:43 5.42 9.02 73.08 - 1.53
15:44 5.35 9.00 72.86 - 1.53
15:45 5.37 8.94 72.28 - 1.56
15:46 5.27 8.99 73.30 - 1.56
15:47 5.29 9.02 74.03 - 1.53
15:48 5.59 8.98 69.45 - 1.54
15:49 5.53 9.11 69.72 - 1.55
15:50 5.48 8.99 69.30 - 1.54
15:51 5.55 8.88 69.44 - 1.52
15:52 5.57 8.91 71.87 - 1.58
Average 5.23 8.77 73.50 - 1.55

( Mr. Sathapron Thakarw )

Environmental Field Scientist (3)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19
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ANALYZER CALIBRATION DATA

Lot No. 2249324-1

Client Rayong Olefins Co.,Ltd. Location : UBS 2 : Utility Boiler Stack 2 (H-2050B)
Date 06 May 22 Test Operator Sathapron.T
O, ANALYZER
Model TELEDYNE APl 200EH Serial No. 725
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 0.00 0.04 0.16
Low-Level Gas 8.04 8.03 8.06 0.12
Span Gas 16.00 16.00 16.02 0.08
NOx ANALYZER
Model TELEDYNE APl 200EH Serial No. 725
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.00 0.03 0.03
Low-Level Gas 54.96 54.93 54.92 0.01
Span Gas 79.42 79.42 79.40 0.02
CO ANALYZER
Model TELEDYNE APl 300EM Serial No. 451
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.00 0.02 0.02
Low-Level Gas 54.84 54.83 54.81 0.02
Span Gas 80.16 80.16 80.14 0.02

Calibrated by

( Mr. Sathapron Thakarw )

Environmental Field Scientist (3)
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Lot No. 2249324-1

SYSTEM CALIBRATION BIAS AND DRIFT DATA

Client : Rayong Olefins Co.,Ltd. Location : UBS 2 : Utility Boiler Stack 2 (H-2050B)
Date : 06 May 22 Test Operator : Sathapron.T
O, ANALYZER
Cylinder Conc. (%) : 16.00 Span (%) : 25
O, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.03 0.12 0.04 0.16 0.04
Upscale Gas 16.00 16.02 0.08 16.02 0.08 0.00
NOx ANALYZER
Cylinder Conc. (ppm) 1 79.42 Span (ppm) : 100
NOx Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.02 0.02 0.03 0.03 0.01
Upscale Gas 79.42 79.40 0.02 79.40 0.02 0.00
CO ANALYZER
Cylinder Conc. (ppm) : 80.16 Span (ppm) : 100
CO Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.01 0.01 0.02 0.02 0.01
Upscale Gas 80.16 80.14 0.02 80.14 0.02 0.00

Calibrated by

( Mr. Sathapron Thakarw )

Environmental Field Scientist (3)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19
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EMISSION TEST RESULT

Run # 1
Client Rayong Olefins Co.,Ltd. Location UBS 2 : Utility Boiler Stack 2 (H-2050B)
Date 06 May 22 Test Operator Sathapron.T
Start Time 13:50 Finish Time 14:10

SO, Analyzer Model TELEDYNE API 100EH Serial No. 410

NO,/O, Analyzer Model TELEDYNE API 200EH Serial No. 725

COJ/CO, Analyzer Model TELEDYNE APl 300EM Serial No. 451

Time (min) 0, (%) CO; (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark

13:50 6.59 7.70 61.03 - 1.90
13:51 6.47 7.76 62.02 - 1.89
13:52 6.47 7.75 62.15 - 1.85
13:53 6.43 7.74 62.47 - 1.84
13:54 6.49 7.69 62.41 - 1.90
13:55 6.61 7.61 62.18 - 1.88
13:56 6.54 7.63 62.23 - 1.92
13:57 6.45 7.81 61.82 - 1.88
13:58 6.44 7.81 61.43 - 1.98
13:59 6.38 7.84 60.97 - 1.93
14:00 6.46 7.75 60.03 - 1.88
14:01 6.45 7.75 59.80 - 1.89
14:02 6.51 7.72 60.44 - 1.88
14:03 6.52 7.69 60.91 - 1.85
14:04 6.54 7.66 61.25 - 1.91
14:05 6.63 7.65 60.54 - 1.92
14:06 6.64 7.63 60.29 - 1.93
14:07 6.54 7.68 60.59 - 1.87
14:08 6.46 7.76 60.77 - 1.93
14:09 6.16 7.86 62.19 - 1.85
14:10 5.98 8.00 63.98 - 1.87
Average 6.46 7.74 61.41 - 1.89

( Mr. Sathapron Thakarw )

Environmental Field Scientist (3)

FORMNO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19
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EMISSION TEST RESULT

Run # 2
Client Rayong Olefins Co.,Ltd. Location UBS 2 : Utility Boiler Stack 2 (H-2050B)
Date 06 May 22 Test Operator Sathapron.T
Start Time 14:11 Finish Time 14:31

SO, Analyzer Model TELEDYNE API 100EH Serial No. 410

NO,/O, Analyzer Model TELEDYNE API 200EH Serial No. 725

COJ/CO, Analyzer Model TELEDYNE API 300EM Serial No. 451

Time (min) 0, (%) CO; (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark

14:11 5.85 8.04 65.37 - 1.87
14:12 5.66 8.15 66.00 - 1.86
14:13 5.59 8.25 65.68 - 1.83
14:14 541 8.33 65.25 - 1.84
14:15 5.38 8.34 65.30 - 1.85
14:16 5.44 8.35 66.86 - 1.88
14:17 5.22 8.42 69.56 - 1.86
14:18 5.02 8.50 70.74 - 1.80
14:19 4.90 8.56 71.08 - 1.86
14:20 4.85 8.60 70.24 - 1.89
14:21 4.68 8.74 69.76 - 1.85
14:22 4.58 8.75 71.14 - 1.89
14:23 4.58 8.67 73.38 - 1.85
14:24 4.53 8.70 74.48 - 1.86
14:25 4.44 8.77 75.88 - 1.84
14:26 4.08 9.06 77.06 - 1.80
14:27 4.06 9.05 77.46 - 1.88
14:28 4.06 8.98 78.92 - 181
14:29 3.99 9.04 79.74 - 1.81
14:30 4.12 8.91 79.59 - 1.81
14:31 4.06 8.93 81.23 - 1.85
Average 4.79 8.63 72.13 - 1.85

( Mr. Sathapron Thakarw )

Environmental Field Scientist (3)

FORMNO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19
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EMISSION TEST RESULT

Run # 3
Client Rayong Olefins Co.,Ltd. Location UBS 2 : Utility Boiler Stack 2 (H-2050B)
Date 06 May 22 Test Operator Sathapron.T
Start Time 14:32 Finish Time 14:52

SO, Analyzer Model TELEDYNE API 100EH Serial No. 410

NO,/O, Analyzer Model TELEDYNE API 200EH Serial No. 725

CO/CO, Analyzer Model TELEDYNE API 300EM Serial No. 451

Time (min) 0, (%) CO, (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark

14:32 3.98 9.06 82.19 - 1.89
14:33 4.02 9.04 82.51 - 1.81
14:34 3.93 9.13 82.01 - 1.87
14:35 3.86 9.14 81.48 - 1.89
14:36 3.81 9.12 81.38 - 1.88
14:37 3.75 9.13 79.94 - 1.87
14:38 3.84 9.08 79.32 - 1.91
14:39 3.80 9.17 79.41 - 1.89
14:40 3.85 9.17 79.37 - 1.88
14:41 3.90 9.11 80.23 - 1.85
14:42 3.82 9.12 81.43 - 1.86
14:43 3.97 9.03 82.52 - 1.85
14:44 4.07 8.93 82.90 - 1.88
14:45 4.01 9.03 82.18 - 1.82
14:46 4.05 9.02 81.56 - 1.84
14:47 3.85 9.12 82.42 - 1.86
14:48 3.81 9.10 81.93 - 1.85
14:49 3.89 9.00 81.05 - 1.83
14:50 3.82 9.09 80.47 - 1.83
14:51 3.99 9.02 79.94 - 1.83
14:52 4.00 9.04 81.02 - 1.86
Average 3.91 9.08 81.20 - 1.86

( Mr. Sathapron Thakarw )

Environmental Field Scientist (3)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19
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Lot No. 2249326-1

ANALYZER CALIBRATION DATA

Client Rayong Olefins Co., Ltd. Location : CH2 : Cracking Furnace (Heater) 2(H-100B)
Date 05 May 22 Test Operator Saksit P.
O, ANALYZER
Model HORIBA PG-350 Serial No. VKNVUGU9
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 -0.01 0.00 0.04
Low-Level Gas 7.93 7.92 7.93 0.04
Span Gas 16.00 15.99 16.00 0.04
NOyx ANALYZER
Model HORIBA PG-350 Serial No. VKNVUGU9
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.03 0.00 0.03
Low-Level Gas 50.41 50.44 50.41 0.03
Span Gas 80.27 80.30 80.27 0.03
SO2 ANALYZER
Model HORIBA PG-350 Serial No. VKNVUGU9
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 -0.01 0.00 0.01
Low-Level Gas 51.61 51.60 51.61 0.01
Span Gas 79.00 78.99 79.00 0.01
CO ANALYZER
Model HORIBA PG-350 Serial No. VKNVUGU9
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.01 0.00 0.01
Low-Level Gas 50.31 50.32 50.31 0.01
Span Gas 80.53 80.54 80.53 0.01

Calibrated by

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)
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Lot No.

SYSTEM CALIBRATION BIAS AND DRIFT DATA

2249326-1

Client Rayong Olefins Co., Ltd. Location CH2 : Cracking Furnace (Heater) 2(H-100B)
Date 05 May 22 Test Operator Saksit P.
O, ANALYZER
Cylinder Conc. (%) : 16.00 Span (%) : 25
O, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas -0.01 -0.01 0.00 0.00 0.04 0.04
Upscale Gas 15.99 15.99 0.00 16.00 0.04 0.04
NOy ANALYZER
Cylinder Conc. (ppm) . 80.27 Span (ppm) : 100
NOy Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.03 0.03 0.00 0.00 0.03 0.03
Upscale Gas 80.30 80.30 0.00 80.27 0.03 0.03
SO, ANALYZER
Cylinder Conc. (ppm) : 79.00 Span (ppm) : 100
SO, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas -0.01 -0.01 0.00 0.00 0.01 0.01
Upscale Gas 78.99 78.99 0.00 79.00 0.01 0.01
CO ANALYZER
Cylinder Conc. (ppm) . 80.53 Span (ppm) : 100
CO Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.01 0.01 0.00 0.00 0.01 0.01
Upscale Gas 80.54 80.54 0.00 80.53 0.01 0.01

Calibrated by

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)
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EMISSION TEST RESULT

Run # 1
Client Rayong Olefins Co., Ltd. Location CHZ2 : Cracking Furnace (Heater) 2(H-100B)
Date 05 May 22 Test Operator Saksit P.
Start Time 11:10 Finish Time 11:30

SO, Analyzer Model HORIBA PG-350 Serial No. VKNVUGU9

NO,/O, Analyzer Model HORIBA PG-350 Serial No. VKNVUGU9

CO/CO; Analyzer Model HORIBA PG-350 Serial No. VKNVUGU9

Time (min) 0, (%) CO, (%) NOX (ppm) SO, (ppm) CO (ppm) Remark

11:10 5.15 8.27 56.71 - 0.74
11:11 5.03 8.37 57.01 - 0.55
11:12 4.99 8.44 57.76 - 0.59
11:13 4.58 8.66 58.39 - 0.57
11:14 4.52 8.75 58.49 - 0.61
11:15 431 8.75 58.28 - 0.61
11:16 4.60 8.57 59.45 - 0.53
11:17 4.53 8.63 58.76 - 0.34
11:18 4.66 8.62 58.51 - 0.44
11:19 4.53 8.73 58.05 - 0.48
11:20 4.64 8.68 58.46 - 0.34
11:21 4.65 8.64 58.25 - 0.57
11:22 4.12 8.81 57.82 - 0.42
11:23 4.52 8.71 58.44 - 0.61
11:24 4.57 8.62 58.25 - 0.58
11:25 4.56 8.66 58.79 - 0.48
11:26 4.62 8.68 58.18 - 0.48
11:27 4.63 8.67 57.98 - 0.48
11:28 4.56 8.68 58.46 - 0.38
11:29 4.80 8.59 59.06 - 0.35
11:30 4.59 8.70 58.09 - 0.29
Average 4.63 8.63 58.25 - 0.50

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group



EMISSION TEST RESULT

Run # 2
Client Rayong Olefins Co., Ltd. Location CHZ2 : Cracking Furnace (Heater) 2(H-100B)
Date 05 May 22 Test Operator Saksit P.
Start Time 11:31 Finish Time 11:51

SO, Analyzer Model HORIBA PG-350 Serial No. VKNVUGU9

NO,/O, Analyzer Model HORIBA PG-350 Serial No. VKNVUGU9

CO/CO; Analyzer Model HORIBA PG-350 Serial No. VKNVUGU9

Time (min) 0, (%) CO, (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark

11:31 4.67 8.62 59.11 - 0.48
11:32 4.81 8.53 59.15 - 0.44
11:33 4.55 8.74 58.39 - 0.29
11:34 4.69 8.68 58.94 - 0.39
11:35 4.70 8.61 58.33 - 0.35
11:36 4.48 8.64 58.66 - 0.39
11:37 4.60 8.58 59.13 - 0.35
11:38 4.61 8.63 58.44 - 0.39
11:39 4.50 8.79 58.58 - 0.43
11:40 4.61 8.71 58.32 - 0.29
11:41 4.42 8.77 58.19 - 0.10
11:42 4.66 8.65 59.12 - 0.39
11:43 4.77 8.60 58.66 - 0.01
11:44 4.42 8.77 57.68 - 0.43
11:45 4.64 8.70 57.95 - 0.19
11:46 4.42 8.81 57.34 - 0.23
11:47 4.61 8.66 58.38 - 0.39
11:48 4.69 8.57 58.94 - 0.35
11:49 4.73 8.56 59.08 - 0.44
11:50 4.79 8.61 59.22 - 0.48
11:51 4.71 8.58 58.68 - 0.58
Average 4.62 8.65 58.59 - 0.35

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19
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EMISSION TEST RESULT

Run # 3
Client Rayong Olefins Co., Ltd. Location CH2 : Cracking Furnace (Heater) 2(H-100B)
Date 05 May 22 Test Operator Saksit P.
Start Time 11:52 Finish Time 12:12

SO, Analyzer Model HORIBA PG-350 Serial No. VKNVUGU9

NO,/O, Analyzer Model HORIBA PG-350 Serial No. VKNVUGU9

CO/CO, Analyzer Model HORIBA PG-350 Serial No. VKNVUGU9

Time (min) 0, (%) CO, (%) NOX (ppm) SO, (ppm) CO (ppm) Remark

11:52 4.39 8.77 57.82 - 0.33
11:53 461 8.66 58.79 - 0.15
11:54 4.78 8.50 58.95 - 0.31
11:55 4.64 8.56 58.90 - 0.35
11:56 4.85 8.48 59.61 - 0.39
11:57 4.79 8.53 58.76 - 0.10
11:58 4.60 8.72 58.38 - 0.20
11:59 4.64 8.64 58.28 - 0.23
12:00 4.33 8.84 57.37 - 0.14
12:01 4.55 8.74 58.08 - 0.19
12:02 4.56 8.68 58.38 - 0.29
12:03 4.64 8.61 58.90 - 0.15
12:04 4.80 8.54 58.76 - 0.35
12:05 4.89 8.52 58.92 - 0.21
12:06 4.49 8.79 57.71 - 0.23
12:07 4.52 8.75 58.29 - 0.10
12:08 4.51 8.70 57.79 - 0.10
12:09 4.53 8.66 58.51 - 0.19
12:10 491 8.44 59.32 - 0.44
12:11 4.74 8.54 58.67 - 0.25
12:12 4.63 8.66 58.61 - 0.33
Average 4.64 8.63 58.51 - 0.24

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)
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ANALYZER CALIBRATION DATA

Lot No.

2249329-1

Client Rayong Olefins Co., Ltd. Location : CH5 : Cracking Furnace (Heater) 5(H-100E)
Date 05 May 22 Test Operator Saksit P.
O, ANALYZER
Model TELEDYNE API 200EH Serial No. 549
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 -0.02 0.00 0.08
Low-Level Gas 7.93 7.91 7.93 0.08
Span Gas 16.00 15.98 16.00 0.08
NOy ANALYZER
Model TELEDYNE API 200EH Serial No. 549
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 -0.04 -0.01 0.03
Low-Level Gas 50.41 50.37 50.40 0.03
Span Gas 80.27 80.23 80.26 0.03
S02 ANALYZER
Model TELEDYNE API 100EH Serial No. 282
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 -0.01 0.00 0.01
Low-Level Gas 51.61 51.60 51.61 0.01
Span Gas 79.00 78.99 79.00 0.01
CO ANALYZER
Model TELEDYNE API 300EM Serial No. 300
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.01 0.00 0.01
Low-Level Gas 50.31 50.32 50.31 0.01
Span Gas 80.53 80.54 80.53 0.01

Calibrated by

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)
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Lot No.

SYSTEM CALIBRATION BIAS AND DRIFT DATA

2249329-1

Client Rayong Olefins Co., Ltd. Location CHb5 : Cracking Furnace (Heater) 5(H-100E)
Date 05 May 22 Test Operator Saksit P.
O, ANALYZER
Cylinder Conc. (%) : 16.00 Span (%) : 25
O, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas -0.02 -0.02 0.00 0.00 0.08 0.08
Upscale Gas 15.98 15.98 0.00 16.00 0.08 0.08
NOy ANALYZER
Cylinder Conc. (ppm) . 80.27 Span (ppm) : 100
NOy Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas -0.04 -0.04 0.00 -0.01 0.03 0.03
Upscale Gas 80.23 80.23 0.00 80.26 0.03 0.03
SO, ANALYZER
Cylinder Conc. (ppm) : 79.00 Span (ppm) : 100
SO, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas -0.01 -0.01 0.00 0.00 0.01 0.01
Upscale Gas 78.99 78.99 0.00 79.00 0.01 0.01
CO ANALYZER
Cylinder Conc. (ppm) . 80.53 Span (ppm) : 100
CO Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.01 0.01 0.00 0.00 0.01 0.01
Upscale Gas 80.54 80.54 0.00 80.53 0.01 0.01

Calibrated by

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)
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EMISSION TEST RESULT

Run # 1
Client Rayong Olefins Co., Ltd. Location CHS5 : Cracking Furnace (Heater) 5(H-100E)
Date 05 May 22 Test Operator Saksit P.
Start Time 14:30 Finish Time 14:50

SO, Analyzer Model TELEDYNE APl 100EH Serial No. 282

NO,/O, Analyzer Model TELEDYNE APl 200EH Serial No. 549

CO/CO, Analyzer Model TELEDYNE API 300EM Serial No. 300

Time (min) 0, (%) CO, (%) NOx (ppm) SO, (ppm) CO (ppm) Remark

14:30 4.54 8.38 57.48 - 0.12
14:31 4.44 8.46 57.59 - 0.21
14:32 4.28 8.79 57.33 - 0.34
14:33 4.32 8.46 57.18 - 0.21
14:34 4.36 8.33 57.44 - 0.23
14:35 4.35 8.43 57.56 - 0.16
14:36 4.24 8.61 57.37 - 0.20
14:37 4.07 8.64 56.98 - 0.28
14:38 4.06 8.70 56.78 - 0.24
14:39 4.07 8.62 56.91 - 0.20
14:40 4.10 8.43 57.14 - 0.27
14:41 4.15 8.61 57.35 - 0.26
14:42 4.20 8.68 57.47 - 0.22
14:43 3.97 8.68 57.36 - 0.10
14:44 3.86 8.88 57.29 - 0.18
14:45 3.98 8.73 57.40 - 0.20
14:46 3.99 8.61 57.70 - 0.20
14:47 3.91 8.72 58.03 - 0.20
14:48 3.97 8.69 57.66 - 0.23
14:49 4.02 8.66 57.64 - 0.27
14:50 4.40 8.45 57.92 - 0.26
Average 4.16 8.59 57.41 - 0.22

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)
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EMISSION TEST RESULT

Run # 2
Client Rayong Olefins Co., Ltd. Location CHS5 : Cracking Furnace (Heater) 5(H-100E)
Date 05 May 22 Test Operator Saksit P.
Start Time 14:51 Finish Time 15:11

SO, Analyzer Model TELEDYNE APl 100EH Serial No. 282

NO,/O, Analyzer Model TELEDYNE APl 200EH Serial No. 549

CO/CO, Analyzer Model TELEDYNE API 300EM Serial No. 300

Time (min) 0, (%) CO, (%) NOx (ppm) SO, (ppm) CO (ppm) Remark

14:51 4.50 8.40 58.13 - 0.05
14:52 4.32 8.48 58.08 - 0.20
14:53 4.31 8.62 57.75 - 0.25
14:54 4.34 8.61 57.45 - 0.16
14:55 4.22 8.57 57.39 - 0.24
14:56 4.27 8.42 57.48 - 0.26
14:57 4.43 8.36 58.00 - 0.18
14:58 4.35 8.53 58.06 - 0.28
14:59 4.28 8.58 57.94 - 0.13
15:00 4.26 8.63 57.59 - 0.25
15:01 4.23 8.52 57.57 - 0.35
15:02 4.41 8.40 57.90 - 0.30
15:03 4.50 8.37 58.17 - 0.23
15:04 4.46 8.41 58.18 - 0.27
15:05 4.50 8.51 57.95 - 0.19
15:06 4.47 8.40 58.09 - 0.11
15:07 4.54 8.39 58.33 - 0.15
15:08 4.72 8.33 58.79 - 0.08
15:09 4.68 8.35 58.96 - 0.03
15:10 4.64 8.34 58.76 - 0.03
15:11 4.65 8.39 58.26 - 0.10
Average 4.43 8.45 58.04 - 0.18

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)
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EMISSION TEST RESULT

Run # 3
Client Rayong Olefins Co., Ltd. Location CH5 : Cracking Furnace (Heater) 5(H-100E)
Date 05 May 22 Test Operator Saksit P.
Start Time 15:12 Finish Time 15:32

SO, Analyzer Model TELEDYNE API 100EH Serial No. 282

NO,/O, Analyzer Model TELEDYNE API 200EH Serial No. 549

CO/CO, Analyzer Model TELEDYNE API| 300EM Serial No. 300

Time (min) 0, (%) CO, (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark

15:12 4.59 8.97 58.09 - 0.15
15:13 4.54 9.91 57.86 - 0.26
15:14 4.53 8.46 57.79 - 0.09
15:15 4.53 8.35 57.95 - 0.15
15:16 4.55 8.39 57.88 - 0.15
15:17 4.58 8.57 58.08 - 0.22
15:18 4.63 8.30 58.11 - 0.25
15:19 4.66 8.32 58.16 - 0.05
15:20 4.70 8.22 57.83 - 0.14
15:21 4.71 8.20 57.54 - 0.16
15:22 4.69 8.51 57.47 - 0.17
15:23 4.70 7.87 57.52 - 0.14
15:24 4.67 8.28 57.63 - 0.11
15:25 4.68 8.26 57.80 - 0.15
15:26 4.68 8.38 58.00 - 0.16
15:27 4.70 8.28 58.22 - 0.20
15:28 4.67 8.08 58.12 - 0.24
15:29 4.65 8.33 57.82 - 0.12
15:30 4.61 8.39 57.50 - 0.14
15:31 4.65 8.38 57.22 - 0.07
15:32 4.68 8.26 57.32 - 0.14
Average 4.64 841 57.81 - 0.15

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)
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Lot No. 2249331-1

ANALYZER CALIBRATION DATA

Client Rayong Olefins Co., Ltd. Location 1 CH7 : Cracking Furnace (Heater) 7(H-100G)
Date 05 May 22 Test Operator Saksit P.
O, ANALYZER
Model HORIBA PG-350 Serial No. VKNVUGU9
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 -0.01 0.00 0.04
Low-Level Gas 7.93 7.92 7.93 0.04
Span Gas 16.00 15.99 16.00 0.04
NOy ANALYZER
Model HORIBA PG-350 Serial No. VKNVUGU9
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.03 0.00 0.03
Low-Level Gas 50.41 50.44 50.41 0.03
Span Gas 80.27 80.30 80.27 0.03
SO2 ANALYZER
Model HORIBA PG-350 Serial No. VKNVUGU9
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 -0.01 0.00 0.01
Low-Level Gas 51.61 51.60 51.61 0.01
Span Gas 79.00 78.99 79.00 0.01
CO ANALYZER
Model HORIBA PG-350 Serial No. VKNVUGU9
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.01 0.00 0.01
Low-Level Gas 50.31 50.32 50.31 0.01
Span Gas 80.53 80.54 80.53 0.01

Calibrated by

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)
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Lot No.

SYSTEM CALIBRATION BIAS AND DRIFT DATA

2249331-1

Client Rayong Olefins Co., Ltd. Location CH7 : Cracking Furnace (Heater) 7(H-100G)
Date 05 May 22 Test Operator Saksit P.
O, ANALYZER
Cylinder Conc. (%) : 16.00 Span (%) : 25
O, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas -0.01 -0.01 0.00 0.00 0.04 0.04
Upscale Gas 15.99 15.99 0.00 16.00 0.04 0.04
NOy ANALYZER
Cylinder Conc. (ppm) . 80.27 Span (ppm) : 100
NOy Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.03 0.03 0.00 0.00 0.03 0.03
Upscale Gas 80.30 80.30 0.00 80.27 0.03 0.03
SO, ANALYZER
Cylinder Conc. (ppm) : 79.00 Span (ppm) : 100
SO, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas -0.01 -0.01 0.00 0.00 0.01 0.01
Upscale Gas 78.99 78.99 0.00 79.00 0.01 0.01
CO ANALYZER
Cylinder Conc. (ppm) . 80.53 Span (ppm) : 100
CO Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.01 0.01 0.00 0.00 0.01 0.01
Upscale Gas 80.54 80.54 0.00 80.53 0.01 0.01

Calibrated by

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)
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EMISSION TEST RESULT

Run #
Client Rayong Olefins Co., Ltd. Location CH7 : Cracking Furnace (Heater) 7(H-100G)
Date 05 May 22 Test Operator
Start Time 14:30 Finish Time
SO, Analyzer Model HORIBA PG-350 Serial No.
NO,/O; Analyzer Model HORIBA PG-350 Serial No.
COJ/CO; Analyzer Model HORIBA PG-350 Serial No.
Time (min) 0, (%) CO, (%) NOX (ppm) SO, (ppm) CO (ppm) Remark
14:30 4.99 8.48 46.76 - 0.39
14:31 4.81 8.62 46.10 - 0.33
14:32 4.63 8.73 46.55 - 0.04
14:33 4.83 8.59 46.18 - 0.10
14:34 5.00 8.46 46.98 - 0.15
14:35 4.66 8.60 47.40 - 0.33
14:36 4.68 8.68 46.57 - 0.12
14:37 4.59 8.75 46.59 - 0.27
14:38 4.50 8.81 46.58 - 0.41
14:39 4.76 8.60 46.94 - 0.10
14:40 4.91 8.48 47.22 - 0.19
14:41 4.87 8.55 47.22 - 0.19
14:42 4.85 8.62 46.74 - 0.10
14:43 4.37 8.73 46.97 - 0.27
14:44 4.40 8.84 47.31 - 0.01
14:45 4.63 8.67 47.17 - 0.14
14:46 4.67 8.61 47.11 - 0.00
14:47 4.58 8.71 47.16 - 0.27
14:48 4.55 8.77 46.43 - 0.18
14:49 4.62 8.72 46.98 - 0.27
14:50 4.71 8.64 46.84 - 0.14
Average 4.70 8.65 46.85 - 0.19

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)
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EMISSION TEST RESULT

Run #
Client Rayong Olefins Co., Ltd. Location CH7 : Cracking Furnace (Heater) 7(H-100G)
Date 05 May 22 Test Operator
Start Time 14:51 Finish Time
SO, Analyzer Model HORIBA PG-350 Serial No.
NO,/O; Analyzer Model HORIBA PG-350 Serial No.
COJ/CO; Analyzer Model HORIBA PG-350 Serial No.
Time (min) 0, (%) CO, (%) NOX (ppm) SO, (ppm) CO (ppm) Remark
14:51 4.94 8.51 47.37 - 0.19
14:52 4.65 8.58 47.32 - 0.10
14:53 4.63 8.70 46.69 - 0.14
14:54 4.68 8.70 47.01 - 0.14
14:55 4.63 8.69 47.04 - 0.27
14:56 4.83 8.55 47.39 - 0.33
14:57 4.98 8.48 47.49 - 0.29
14:58 4.84 8.57 47.58 - 0.23
14:59 4.81 8.65 47.09 - 0.37
15:00 4.86 8.63 46.19 - 0.23
15:01 4.65 8.65 46.87 - 0.12
15:02 4.75 8.57 47.21 - 0.10
15:03 4.96 8.44 47.75 - 0.29
15:04 4.93 8.51 47.61 - 0.19
15:05 4.79 8.66 46.93 - 0.37
15:06 4.74 8.64 46.34 - 0.14
15:07 4.87 8.53 46.93 - 0.19
15:08 4.95 8.49 46.78 - 0.19
15:09 4.99 8.48 46.98 - 0.19
15:10 4.65 8.63 46.64 - 0.46
15:11 4.70 8.68 47.00 - 0.14
Average 4.80 8.58 47.06 - 0.22

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)
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EMISSION TEST RESULT

Run #
Client Rayong Olefins Co., Ltd. Location CHT7 : Cracking Furnace (Heater) 7(H-100G)
Date 05 May 22 Test Operator
Start Time 15:12 Finish Time
SO, Analyzer Model HORIBA PG-350 Serial No.
NO,/O, Analyzer Model HORIBA PG-350 Serial No.
CO/CO, Analyzer Model HORIBA PG-350 Serial No.
Time (min) 0, (%) CO, (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark
15:12 4.76 8.64 46.68 - 0.14
15:13 4.77 8.64 46.46 - 0.14
15:14 4.77 8.66 46.58 - 0.14
15:15 4.84 8.61 46.93 - 0.23
15:16 4.93 8.54 46.80 - 0.42
15:17 4.88 8.59 46.77 - 0.23
15:18 4.93 8.56 46.56 - 0.19
15:19 4.93 8.55 46.61 - 0.10
15:20 4.86 8.56 47.03 - 0.42
15:21 4.84 8.56 47.56 - 0.19
15:22 4.75 8.63 47.67 - 0.23
15:23 4.87 8.57 47.66 - 0.19
15:24 4.92 8.53 47.66 - 0.29
15:25 4.84 8.60 47.45 - 0.10
15:26 4.88 8.57 47.10 - 0.33
15:27 4.98 8.53 47.26 - 0.29
15:28 4.89 8.60 47.96 - 0.33
15:29 4.83 8.57 47.74 - 0.19
15:30 4.86 8.55 47.65 - 0.29
15:31 4.81 8.60 47.63 - 0.10
15:32 4.88 8.57 47.41 - 0.05
Average 4.86 8.58 47.20 - 0.22

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)
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Lot No. 2249332-1

ANALYZER CALIBRATION DATA

Client : Rayong Olefins Co.,Ltd. Location : CH8 : Cracking Furnace (Heater) 8 (H100H)
Date : 05 May 22 Test Operator Sathapron.T
O, ANALYZER
Model TELEDYNE API 200EH Serial No. 725
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 0.00 0.02 0.08
Low-Level Gas 8.04 8.05 8.08 0.12
Span Gas 16.00 16.00 16.03 0.12
NOx ANALYZER
Model TELEDYNE API 200EH Serial No. 725
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.00 0.02 0.02
Low-Level Gas 54.96 54.95 54.90 0.05
Span Gas 79.42 79.42 79.40 0.02
CO ANALYZER
Model TELEDYNE API 300EM Serial No. 451
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.00 0.01 0.01
Low-Level Gas 54.84 54.82 54.80 0.02
Span Gas 80.16 80.16 80.10 0.06

Calibrated by

( Mr. Sathapron Thakarw )

Environmental Field Scientist (3)
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Lot No.

SYSTEM CALIBRATION BIAS AND DRIFT DATA

2249332-1

Client Rayong Olefins Co.,Ltd. Location CHB8 : Cracking Furnace (Heater) 8 (H100H)
Date 05 May 22 Test Operator Sathapron.T
O, ANALYZER
Cylinder Conc. (%) : 16.00 Span (%) : 25
O, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.02 0.08 0.02 0.08 0.00
Upscale Gas 16.00 16.02 0.08 16.03 0.12 0.04
NOy ANALYZER
Cylinder Conc. (ppm) 1 79.42 Span (ppm) : 100
NOy Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.01 0.01 0.02 0.02 0.01
Upscale Gas 79.42 79.41 0.01 79.40 0.02 0.01
CO ANALYZER
Cylinder Conc. (ppm) . 80.16 Span (ppm) : 100
CO Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.01 0.01 0.01 0.01 0.00
Upscale Gas 80.16 80.14 0.02 80.10 0.06 0.04

Calibrated by

( Mr. Sathapron Thakarw )

Environmental Field Scientist (3)
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EMISSION TEST RESULT

Run # 1
Client Rayong Olefins Co.,Ltd. Location CHS8 : Cracking Furnace (Heater) 8 (H100H)
Date 05 May 22 Test Operator Sathapron.T
Start Time 11:05 Finish Time 11:25

SO, Analyzer Model TELEDYNE APl 100EH Serial No. 410

NO,/O, Analyzer Model TELEDYNE APl 200EH Serial No. 725

CO/CO, Analyzer Model TELEDYNE API 300EM Serial No. 451

Time (min) 0, (%) CO; (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark

11:05 4.24 8.86 56.91 - 1.67
11:06 4.57 8.74 56.61 - 1.59
11:07 4.52 8.77 56.61 - 1.60
11:08 4.13 8.94 56.36 - 1.50
11:09 4.27 8.88 56.38 - 1.56
11:10 4.39 8.74 56.69 - 151
11:11 4.26 8.80 56.95 - 1.46
11:12 4.49 8.73 57.15 - 1.43
11:13 4.34 8.89 57.05 - 1.44
11:14 4.22 8.93 56.82 - 1.39
11:15 4.58 8.68 56.45 - 1.32
11:16 4.40 8.78 56.66 - 1.37
11:17 4.29 8.81 56.94 - 1.30
11:18 4.10 8.95 56.83 - 1.29
11:19 4.28 8.92 56.72 - 1.23
11:20 4.12 8.94 56.52 - 1.29
11:21 4.61 8.64 56.58 - 1.24
11:22 4.26 9.00 56.65 - 1.18
11:23 4.37 8.84 56.60 - 1.16
11:24 4.25 8.83 56.31 - 1.18
11:25 4.44 8.76 56.57 - 1.14
Average 4.34 8.83 56.68 - 1.37

( Mr. Sathapron Thakarw )

Environmental Field Scientist (3)
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EMISSION TEST RESULT

Run # 2
Client Rayong Olefins Co.,Ltd. Location CHS8 : Cracking Furnace (Heater) 8 (H100H)
Date 05 May 22 Test Operator Sathapron.T
Start Time 11:26 Finish Time 11:46

SO, Analyzer Model TELEDYNE APl 100EH Serial No. 410

NO,/O, Analyzer Model TELEDYNE APl 200EH Serial No. 725

CO/CO, Analyzer Model TELEDYNE API 300EM Serial No. 451

Time (min) 0, (%) CO, (%) NOx (ppm) SO, (ppm) CO (ppm) Remark

11:26 4.22 8.88 56.63 - 1.14
11:27 4.10 9.05 56.49 - 1.08
11:28 4.33 8.82 56.45 - 1.08
11:29 4.37 8.73 56.55 - 1.04
11:30 4.25 8.96 56.85 - 1.00
11:31 4.41 8.73 56.70 - 0.96
11:32 4.31 8.80 56.91 - 0.97
11:33 4.50 8.77 57.15 - 0.88
11:34 4.28 8.89 57.23 - 0.91
11:35 4.48 8.75 57.24 - 0.87
11:36 4.52 8.66 57.24 - 0.83
11:37 4.45 8.70 57.52 - 1.64
11:38 4.43 8.84 57.41 - 1.64
11:39 4.11 8.99 56.87 - 1.63
11:40 4.17 8.99 56.63 - 1.59
11:41 4.32 8.88 56.63 - 1.59
11:42 4.50 8.69 56.93 - 1.57
11:43 4.57 8.69 57.02 - 1.49
11:44 4.53 8.84 56.84 - 1.50
11:45 3.97 9.08 56.29 - 1.52
11:46 4.23 8.90 55.88 - 1.49
Average 4.34 8.84 56.83 - 1.26

( Mr. Sathapron Thakarw )

Environmental Field Scientist (3)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group



EMISSION TEST RESULT

Run # 3
Client Rayong Olefins Co.,Ltd. Location CHB8 : Cracking Furnace (Heater) 8 (HLO0H)
Date 05 May 22 Test Operator Sathapron.T
Start Time 11:47 Finish Time 12:07

SO, Analyzer Model TELEDYNE API 100EH Serial No. 410

NO,/O, Analyzer Model TELEDYNE APl 200EH Serial No. 725

CO/CO; Analyzer Model TELEDYNE API 300EM Serial No. 451

Time (min) 0, (%) CO, (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark

11:47 4.41 8.82 56.12 - 1.45
11:48 4.40 8.71 56.71 - 151
11:49 4.36 8.84 57.04 - 1.46
11:50 4.60 8.68 57.10 - 1.49
11:51 4.24 8.89 57.07 - 1.43
11:52 4.39 8.84 56.95 - 1.40
11:53 441 8.76 56.82 - 1.42
11:54 4.35 8.83 56.96 - 1.41
11:55 4.55 8.67 57.29 - 1.38
11:56 4.46 8.66 57.41 - 1.39
11:57 4.52 8.76 57.38 - 1.32
11:58 4.49 8.76 57.14 - 1.33
11:59 4.23 8.98 57.02 - 1.33
12:00 4.10 9.06 56.52 - 1.33
12:01 4.49 8.82 56.40 - 1.27
12:02 4.35 8.81 56.73 - 1.27
12:03 4.48 8.71 57.19 - 1.18
12:04 4.61 8.62 57.15 - 1.23
12:05 4.45 8.76 57.06 - 1.19
12:06 4.38 8.89 57.13 - 1.20
12:07 4.49 8.79 56.72 - 1.17
Average 4.42 8.79 56.95 - 1.34

( Mr. Sathapron Thakarw )

Environmental Field Scientist (3)
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Lot No. 2249333-1

ANALYZER CALIBRATION DATA

Client Rayong Olefins Co., Ltd. Location 1 CH9 : Cracking Furnace (Heater) 9(H-100I)
Date 06 May 22 Test Operator Saksit P.
O, ANALYZER
Model HORIBA PG-350 Serial No. VKNVUGU9
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 -0.01 0.00 0.04
Low-Level Gas 7.93 7.92 7.93 0.04
Span Gas 16.00 15.99 16.00 0.04
NOy ANALYZER
Model HORIBA PG-350 Serial No. VKNVUGU9
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.03 0.00 0.03
Low-Level Gas 50.41 50.44 50.41 0.03
Span Gas 80.27 80.30 80.27 0.03
SO2 ANALYZER
Model HORIBA PG-350 Serial No. VKNVUGU9
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 -0.01 0.00 0.01
Low-Level Gas 51.61 51.60 51.61 0.01
Span Gas 79.00 78.99 79.00 0.01
CO ANALYZER
Model HORIBA PG-350 Serial No. VKNVUGU9
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.01 0.00 0.01
Low-Level Gas 50.31 50.32 50.31 0.01
Span Gas 80.53 80.54 80.53 0.01

Calibrated by

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)
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Lot No.

SYSTEM CALIBRATION BIAS AND DRIFT DATA

2249333-1

Client Rayong Olefins Co., Ltd. Location CH9 : Cracking Furnace (Heater) 9(H-100I)
Date 06 May 22 Test Operator Saksit P.
O, ANALYZER
Cylinder Conc. (%) 16.00 Span (%) : 25
O, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas -0.01 -0.01 0.00 0.00 0.04 0.04
Upscale Gas 15.99 15.99 0.00 16.00 0.04 0.04
NOy ANALYZER
Cylinder Conc. (ppm) . 80.27 Span (ppm) : 100
NOy Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.03 0.03 0.00 0.00 0.03 0.03
Upscale Gas 80.30 80.30 0.00 80.27 0.03 0.03
SO, ANALYZER
Cylinder Conc. (ppm) : 79.00 Span (ppm) : 100
SO, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas -0.01 -0.01 0.00 0.00 0.01 0.01
Upscale Gas 78.99 78.99 0.00 79.00 0.01 0.01
CO ANALYZER
Cylinder Conc. (ppm) . 80.53 Span (ppm) : 100
CO Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.01 0.01 0.00 0.00 0.01 0.01
Upscale Gas 80.54 80.54 0.00 80.53 0.01 0.01

Calibrated by

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)
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EMISSION TEST RESULT

Run # 1
Client Rayong Olefins Co., Ltd. Location CH?9 : Cracking Furnace (Heater) 9(H-100I)
Date 06 May 22 Test Operator Saksit P.
Start Time 12:10 Finish Time 12:30

SO, Analyzer Model HORIBA PG-350 Serial No. VKNVUGU9

NO,/O, Analyzer Model HORIBA PG-350 Serial No. VKNVUGU9

COJ/CO, Analyzer Model HORIBA PG-350 Serial No. VKNVUGU9

Time (min) 0, (%) CO, (%) NOx (ppm) SO, (ppm) CO (ppm) Remark

12:10 4.09 8.84 51.01 - 0.32
12:11 4.10 8.88 51.02 - 0.22
12:12 3.95 9.03 50.09 - 0.17
12:13 4.08 8.94 50.51 - 0.26
12:14 4.22 8.80 51.47 - 0.32
12:15 4.27 8.78 51.88 - 0.18
12:16 4.24 8.82 51.66 - 0.41
12:17 4.09 8.97 50.49 - 0.17
12:18 4.07 9.04 50.30 - 0.30
12:19 4.08 8.94 50.24 - 0.26
12:20 4.12 8.89 50.72 - 0.12
12:21 4.20 8.89 50.54 - 0.12
12:22 4.06 9.00 49.77 - 0.17
12:23 4.12 8.95 50.10 - 0.26
12:24 4.24 8.82 50.51 - 0.22
12:25 4.26 8.83 51.12 - 0.22
12:26 4.21 8.92 50.27 - 0.26
12:27 4.15 8.94 50.62 - 0.26
12:28 4.10 9.00 50.04 - 0.07
12:29 4.31 8.80 50.95 - 0.32
12:30 4.31 8.78 51.22 - 0.08
Average 4.16 8.89 50.69 - 0.22

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)
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EMISSION TEST RESULT

Run # 2
Client Rayong Olefins Co., Ltd. Location CH?9 : Cracking Furnace (Heater) 9(H-100I)
Date 06 May 22 Test Operator Saksit P.
Start Time 12:31 Finish Time 12:51

SO, Analyzer Model HORIBA PG-350 Serial No. VKNVUGU9

NO,/O, Analyzer Model HORIBA PG-350 Serial No. VKNVUGU9

COJ/CO, Analyzer Model HORIBA PG-350 Serial No. VKNVUGU9

Time (min) 0, (%) CO; (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark

12:31 4.24 8.89 50.47 - 0.03
12:32 4.17 8.93 50.14 - 0.26
12:33 4.14 8.92 50.57 - 0.03
12:34 4.32 8.79 51.15 - 0.22
12:35 4.30 8.76 51.63 - 0.32
12:36 4.27 8.83 51.25 - 0.13
12:37 4.20 8.89 51.05 - 0.26
12:38 4.12 8.96 50.55 - 0.30
12:39 4.18 8.98 50.56 - 0.21
12:40 4.30 8.86 51.05 - 0.26
12:41 4.35 8.82 50.83 - 0.13
12:42 4.55 8.71 51.12 - 0.08
12:43 4.52 8.69 51.11 - 0.32
12:44 4.32 8.90 50.51 - 0.17
12:45 4.35 8.86 49.90 - 0.17
12:46 4.40 8.79 50.34 - 0.46
12:47 4.46 8.75 50.30 - 0.32
12:48 4.60 8.62 51.00 - 0.28
12:49 4.57 8.64 50.89 - 0.28
12:50 4.54 8.71 50.37 - 0.32
12:51 4.39 8.80 49.91 - 0.46
Average 4.35 8.81 50.70 - 0.24

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)
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EMISSION TEST RESULT

Run # 3
Client Rayong Olefins Co., Ltd. Location CH?9 : Cracking Furnace (Heater) 9(H-100I)
Date 06 May 22 Test Operator Saksit P.
Start Time 12:52 Finish Time 13:12

SO, Analyzer Model HORIBA PG-350 Serial No. VKNVUGU9

NO,/O, Analyzer Model HORIBA PG-350 Serial No. VKNVUGU9

CO/CO, Analyzer Model HORIBA PG-350 Serial No. VKNVUGU9

Time (min) 0, (%) CO; (%) NOX (ppm) SO, (ppm) CO (ppm) Remark

12:52 4.33 8.87 49.87 - 0.50
12:53 4.31 8.70 50.42 - 0.08
12:54 4.51 8.60 50.97 - 0.04
12:55 4.55 8.60 51.20 - 0.37
12:56 4.49 8.66 51.15 - 0.28
12:57 4.35 8.80 50.31 - 0.22
12:58 4.41 8.81 50.30 - 0.22
12:59 4.41 8.79 50.40 - 0.55
13:00 4.42 8.82 50.43 - 0.12
13:01 4.50 8.75 50.43 - 0.22
13:02 4.59 8.65 50.82 - 0.41
13:03 4.70 8.61 51.13 - 0.37
13:04 4.60 8.62 51.26 - 0.28
13:05 4.43 8.77 50.29 - 0.12
13:06 4.46 8.78 50.22 - 0.12
13:07 4.52 8.69 50.37 - 0.08
13:08 4.57 8.64 50.48 - 0.08
13:09 4.64 8.59 50.79 - 0.41
13:10 4.64 8.62 50.77 - 0.41
13:11 4.54 8.77 50.30 i 0.22
13:12 4.55 8.74 50.24 - 0.22
Average 4.50 8.70 50.58 - 0.25

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)
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ANALYZER CALIBRATION DATA

Lot No.

2249337-1

Client Rayong Olefins Co., Ltd. Location : CH13: Cracking Furnace (Heater) 13(H-100Q)
Date 05 May 22 Test Operator Saksit P.
O, ANALYZER
Model TELEDYNE API 200EH Serial No. 549
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 -0.02 0.00 0.08
Low-Level Gas 7.93 7.91 7.93 0.08
Span Gas 16.00 15.98 16.00 0.08
NOyx ANALYZER
Model TELEDYNE API 200EH Serial No. 549
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 -0.04 -0.01 0.03
Low-Level Gas 50.41 50.37 50.40 0.03
Span Gas 80.27 80.23 80.26 0.03
SO2 ANALYZER
Model TELEDYNE API 100EH Serial No. 282
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 -0.01 0.00 0.01
Low-Level Gas 51.61 51.60 51.61 0.01
Span Gas 79.00 78.99 79.00 0.01
CO ANALYZER
Model TELEDYNE API 300EM Serial No. 300
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.01 0.00 0.01
Low-Level Gas 50.31 50.32 50.31 0.01
Span Gas 80.53 80.54 80.53 0.01

Calibrated by

( Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)
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Lot No.

SYSTEM CALIBRATION BIAS AND DRIFT DATA

2249337-1

Client Rayong Olefins Co., Ltd. Location CHA13 : Cracking Furnace (Heater) 13(H-100Q)
Date 05 May 22 Test Operator Saksit P.
O, ANALYZER
Cylinder Conc. (%) . 16.00 Span (%) : 25
O, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas -0.02 -0.02 0.00 0.00 0.08 0.08
Upscale Gas 15.98 15.98 0.00 16.00 0.08 0.08
NOy ANALYZER
Cylinder Conc. (ppm) . 80.27 Span (ppm) : 100
NOy Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas -0.04 -0.04 0.00 -0.01 0.03 0.03
Upscale Gas 80.23 80.23 0.00 80.26 0.03 0.03
SO, ANALYZER
Cylinder Conc. (ppm) : 79.00 Span (ppm) : 100
SO, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas -0.01 -0.01 0.00 0.00 0.01 0.01
Upscale Gas 78.99 78.99 0.00 79.00 0.01 0.01
CO ANALYZER
Cylinder Conc. (ppm) : 80.53 Span (ppm) : 100
CO Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.01 0.01 0.00 0.00 0.01 0.01
Upscale Gas 80.54 80.54 0.00 80.53 0.01 0.01

Calibrated by

(Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)

FORMNO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19
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EMISSION TEST RESULT

Run # 1
Client Rayong Olefins Co., Ltd. Location CH13 : Cracking Furnace (Heater) 13(H-100Q)
Date 05 May 22 Test Operator Saksit P.
Start Time 10:40 Finish Time 11:00

SO, Analyzer Model TELEDYNE APl 100EH Serial No. 282

NO,/O, Analyzer Model TELEDYNE APl 200EH Serial No. 549

CO/CO, Analyzer Model TELEDYNE API 300EM Serial No. 300

Time (min) 0, (%) CO, (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark

10:40 4.00 8.24 56.43 - 0.11
10:41 4.19 8.47 56.94 - 0.09
10:42 4.24 8.52 57.18 - 0.11
10:43 4.14 8.71 57.09 - 0.15
10:44 4.16 8.61 56.88 - 0.11
10:45 4.15 8.56 57.01 - 0.26
10:46 4.21 8.25 57.56 - 0.21
10:47 4.11 8.65 57.29 - 0.25
10:48 4.01 8.78 57.00 - 0.18
10:49 4.08 8.56 56.90 - 0.24
10:50 4.00 8.63 56.97 - 0.15
10:51 4.13 8.56 57.07 - 0.27
10:52 4.31 8.44 57.44 - 0.25
10:53 4.21 8.53 57.71 - 0.33
10:54 4.21 8.52 57.84 - 0.15
10:55 4.04 8.62 57.74 - 0.19
10:56 4.07 8.67 57.31 - 0.50
10:57 4.03 8.74 56.99 - 0.24
10:58 4.02 7.79 56.90 - 0.23
10:59 4.07 8.64 57.04 - 0.20
11:00 4.02 8.63 57.04 - 0.24
Average 4.11 8.52 57.16 - 0.21

(Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)
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EMISSION TEST RESULT

Run # 2
Client Rayong Olefins Co., Ltd. Location CH13 : Cracking Furnace (Heater) 13(H-100Q)
Date 05 May 22 Test Operator Saksit P.
Start Time 11:01 Finish Time 11:21

SO, Analyzer Model TELEDYNE APl 100EH Serial No. 282

NO,/O, Analyzer Model TELEDYNE APl 200EH Serial No. 549

CO/CO, Analyzer Model TELEDYNE API 300EM Serial No. 300

Time (min) 0, (%) CO; (%) NOX (ppm) SO, (ppm) CO (ppm) Remark

11:01 4.05 8.70 56.95 - 0.30
11:02 3.87 8.93 56.19 - 0.29
11:03 3.79 8.71 55.81 - 0.28
11:04 3.78 8.77 55.76 - 0.35
11:05 3.93 8.76 56.06 - 0.31
11:06 4.01 8.67 56.18 - 0.39
11:07 4.00 8.81 56.24 - 0.36
11:08 4,01 8.70 55.96 - 0.28
11:09 3.95 8.82 55.70 - 0.45
11:10 4.11 8.55 55.95 - 0.38
11:11 4.11 8.59 56.22 - 0.31
11:12 4.21 8.56 56.55 - 0.41
11:13 4.31 8.47 56.81 - 0.36
11:14 4.29 8.55 56.69 - 0.44
11:15 4.08 8.71 56.28 - 0.45
11:16 4.01 8.71 55.85 - 0.55
11:17 3.97 8.07 55.74 - 0.44
11:18 4.10 8.57 55.76 - 0.46
11:19 4.07 9.24 55.61 - 0.43
11:20 3.83 8.81 55.13 - 0.46
11:21 3.82 8.75 54.68 - 0.65
Average 4.02 8.68 56.01 - 0.40

(Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)
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EMISSION TEST RESULT

Run # 3
Client Rayong Olefins Co., Ltd. Location CH13 : Cracking Furnace (Heater) 13(H-100Q)
Date 05 May 22 Test Operator Saksit P.
Start Time 11:22 Finish Time 11:42

SO, Analyzer Model TELEDYNE API 100EH Serial No. 282

NO,/O, Analyzer Model TELEDYNE API 200EH Serial No. 549

CO/CO, Analyzer Model TELEDYNE API 300EM Serial No. 300

Time (min) 0, (%) CO, (%) NOX (ppm) SO, (ppm) CO (ppm) Remark

11:22 3.83 8.73 54.67 - 0.43
11:23 3.76 9.09 54.56 - 0.54
11:24 3.72 8.88 54.34 - 0.58
11:25 3.79 8.50 54.26 - 0.49
11:26 4.05 8.62 54.73 - 0.54
11:27 4.05 8.76 55.08 - 0.46
11:28 3.91 8.76 54.83 - 0.46
11:29 4.00 9.80 54.88 - 0.32
11:30 4.00 8.58 55.54 - 0.51
11:31 3.94 8.75 55.51 - 0.60
11:32 4.01 8.54 55.46 - 0.56
11:33 4.02 8.59 55.83 - 0.66
11:34 4.04 8.62 55.73 - 0.56
11:35 4.00 8.76 55.06 - 0.64
11:36 3.88 8.73 55.00 - 0.62
11:37 4.00 8.77 55.28 - 0.65
11:38 4.04 8.61 55.56 - 0.67
11:39 3.98 8.71 55.49 - 0.80
11:40 4.00 8.76 55.29 - 0.72
11:41 3.91 8.83 55.01 - 0.54
11:42 3.90 8.70 54.88 - 0.44
Average 3.94 8.76 55.10 - 0.56

( Mr. Saksit Phaisanphisut)

Environmental Field Scientist (4)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group




Lot No. 2249426-1

ANALYZER CALIBRATION DATA

Client Rayong Olefins Co.,Ltd. Location UBSS3 : Utility Boiler Stack 3 (H-2050C)
Date 06 May 22 Test Operator Sathapron.T
O, ANALYZER
Model TELEDYNE API 200EH Serial No. 725
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 0.00 0.04 0.16
Low-Level Gas 8.04 8.05 8.08 0.12
Span Gas 16.00 16.00 16.04 0.16
NOx ANALYZER
Model TELEDYNE API 200EH Serial No. 725
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.00 0.05 0.05
Low-Level Gas 54.96 54.93 54.90 0.03
Span Gas 79.42 79.42 79.38 0.04
SO2 ANALYZER
Model TELEDYNE API 100EH Serial No. 437
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.00 0.02 0.02
Low-Level Gas 55.55 55.54 55.53 0.01
Span Gas 80.22 80.22 80.20 0.02
CO ANALYZER
Model TELEDYNE API 300EM Serial No. 451
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.00 0.01 0.01
Low-Level Gas 54.84 54.83 54.80 0.03
Span Gas 80.16 80.16 80.14 0.02

Calibrated by

( Mr. Sathapron Thakarw )

Environmental Field Scientist (3)
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Lot No.

SYSTEM CALIBRATION BIAS AND DRIFT DATA

2249426-1

Client Rayong Olefins Co.,Ltd. Location UBS3 : Utility Boiler Stack 3 (H-2050C)
Date 06 May 22 Test Operator Sathapron.T
O, ANALYZER
Cylinder Conc. (%) : 16.00 Span (%) : 25
O, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.03 0.12 0.04 0.16 0.04
Upscale Gas 16.00 16.03 0.12 16.04 0.16 0.04
NOy ANALYZER
Cylinder Conc. (ppm) 1 79.42 Span (ppm) : 100
NOy Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.02 0.02 0.05 0.05 0.03
Upscale Gas 79.42 79.40 0.02 79.38 0.04 0.02
SO, ANALYZER
Cylinder Conc. (ppm) . 80.22 Span (ppm) : 100
SO, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.01 0.01 0.02 0.02 0.01
Upscale Gas 80.22 80.21 0.01 80.20 0.02 0.01
CO ANALYZER
Cylinder Conc. (ppm) . 80.16 Span (ppm) : 100
CO Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.01 0.01 0.01 0.01 0.00
Upscale Gas 80.16 80.14 0.02 80.14 0.02 0.00

Calibrated by

( Mr. Sathapron Thakarw )

Environmental Field Scientist (3)
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EMISSION TEST RESULT

Run # 1
Client Rayong Olefins Co.,Ltd. Location UBS3 : Utility Boiler Stack 3 (H-2050C)
Date 06 May 22 Test Operator Sathapron.T
Start Time 10:15 Finish Time 10:35

SO, Analyzer Model TELEDYNE API 100EH Serial No. 437

NO,/O, Analyzer Model TELEDYNE APl 200EH Serial No. 725

CO/CO, Analyzer Model TELEDYNE API 300EM Serial No. 451

Time (min) 0, (%) CO, (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark

10:15 6.62 9.16 61.96 10.48 2.78
10:16 6.59 9.19 61.81 11.22 2.75
10:17 6.64 9.14 61.33 12.24 2.75
10:18 6.57 9.16 61.63 12.75 2.62
10:19 6.51 9.19 62.20 13.07 2.63
10:20 6.58 9.19 62.44 13.08 2.56
10:21 6.51 9.20 62.69 12.72 2.56
10:22 6.45 9.24 63.06 12.36 2.51
10:23 6.42 9.24 63.32 12.30 2.51
10:24 6.54 9.14 63.09 12.21 2.44
10:25 6.56 9.15 62.09 12.20 2.41
10:26 6.55 9.17 61.69 12.10 2.34
10:27 6.57 9.13 61.79 11.98 2.30
10:28 6.65 9.07 61.56 11.86 2.31
10:29 6.61 9.07 61.37 12.12 2.28
10:30 6.62 9.07 60.87 12.19 2.23
10:31 6.66 9.07 60.46 11.81 2.20
10:32 6.62 9.11 60.32 11.69 2.19
10:33 6.61 9.11 60.21 11.69 2.14
10:34 6.64 9.10 60.64 11.63 2.12
10:35 6.58 9.16 61.12 11.76 2.05
Average 6.58 9.15 61.70 12.07 241

( Mr. Sathapron Thakarw )

Environmental Field Scientist (3)

FORMNO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19
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EMISSION TEST RESULT

Run # 2
Client Rayong Olefins Co.,Ltd. Location UBS3 : Utility Boiler Stack 3 (H-2050C)
Date 06 May 22 Test Operator Sathapron.T
Start Time 10:36 Finish Time 10:56

SO, Analyzer Model TELEDYNE API 100EH Serial No. 437

NO,/O, Analyzer Model TELEDYNE APl 200EH Serial No. 725

CO/CO, Analyzer Model TELEDYNE API 300EM Serial No. 451

Time (min) 0, (%) CO, (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark

10:36 6.60 9.17 61.11 11.89 2.01
10:37 6.55 9.20 61.21 11.87 2.00
10:38 6.55 9.21 61.17 11.93 2.03
10:39 6.50 9.24 61.49 12.12 2.00
10:40 6.56 9.16 61.43 12.28 1.93
10:41 6.56 9.13 60.87 12.43 1.92
10:42 6.58 9.14 60.60 12.39 1.85
10:43 6.60 9.16 60.36 12.28 1.87
10:44 6.55 9.21 60.28 12.10 1.80
10:45 6.53 9.18 60.37 11.94 1.74
10:46 6.60 9.14 59.46 11.93 1.73
10:47 6.57 9.13 58.99 12.08 1.69
10:48 6.56 9.15 59.47 12.35 1.67
10:49 6.65 9.11 60.32 12.20 1.68
10:50 6.65 9.10 61.05 12.26 1.64
10:51 6.57 9.16 61.46 12.55 1.64
10:52 6.59 9.15 61.69 12.72 1.54
10:53 6.55 9.16 61.49 12.77 1.63
10:54 6.41 9.24 61.18 12.95 1.52
10:55 6.27 9.34 62.14 13.00 1.55
10:56 6.24 9.37 62.90 13.27 1.50
Average 6.54 9.19 60.91 12.35 1.76

( Mr. Sathapron Thakarw )

Environmental Field Scientist (3)

FORMNO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19
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EMISSION TEST RESULT

Run # 3
Client Rayong Olefins Co.,Ltd. Location UBS3 : Utility Boiler Stack 3 (H-2050C)
Date 06 May 22 Test Operator Sathapron.T
Start Time 10:57 Finish Time 11:17

SO, Analyzer Model TELEDYNE API 100EH Serial No. 437

NO,/O, Analyzer Model TELEDYNE API 200EH Serial No. 725

CO/CO, Analyzer Model TELEDYNE API 300EM Serial No. 451

Time (min) 0, (%) CO; (%) NOX (ppm) SO, (ppm) CO (ppm) Remark

10:57 5.96 9.59 63.70 13.74 1.53
10:58 5.52 9.82 65.67 13.86 1.40
10:59 5.12 10.06 68.40 14.13 1.41
11:00 4.97 10.14 71.37 14.34 1.40
11:01 4.54 10.44 73.26 14.88 1.42
11:02 4.27 10.63 74.64 15.68 1.47
11:03 3.88 10.87 77.04 16.50 1.61
11:04 3.70 11.03 78.10 16.53 1.54
11:05 3.69 11.01 79.52 16.49 1.49
11:06 3.73 10.94 80.08 16.29 1.50
11:07 3.80 10.88 79.63 16.16 1.58
11:08 3.75 10.88 79.57 16.64 2.28
11:09 3.69 10.94 80.19 16.88 2.19
11:10 3.69 11.00 80.30 16.78 2.14
11:11 3.70 10.97 80.34 16.44 2.18
11:12 3.67 10.98 80.40 16.47 2.18
11:13 3.71 10.95 80.34 16.48 2.14
11:14 3.74 10.88 80.17 16.40 2.11
11:15 3.80 10.92 79.92 16.53 2.07
11:16 3.76 10.97 80.28 16.41 2.07
11:17 3.74 10.98 81.32 16.18 2.10
Average 4.12 10.71 76.87 15.90 1.80

( Mr. Sathapron Thakarw )

Environmental Field Scientist (3)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19
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CONSOLE CONTROL UNIT CALIBRATION TEST REPORT

Calibration of Date 12 Jan 22 Barometric Pressure (mm.Hg) : 760
Next Cal. Date 12 Jul 22 Relative Humidity (%) 58.0
Temperature (°C) 25.0
Console Control Meter Data Reference Dry Gas Meter Data
Calibration No. C-120122-BKK_FS0518 Serial No. : 1607009
Dry Gas Meter No. BKK_FS0518 Model No. : SK25EXSR-QC6
Console Serial No. 1504025 Correction Factor (Yr) : 1.0060
Console Model No. XC-572-V Next Calibration Date : 8 Apr 22
AH ® Reference Dry Gas Meter Calibration Console Control ; Drygas Meter Pry Gas Meter Orifiee
Correction Calibration
(mm.H,0) [ Minutes Vr (Liters) Tr vm (Liters) Ti To Avg.Tm Factor Factor
Final Initial Total (°C) Final Initial Total (°C) (°C) (°C) ) AHa
15 12.75 150.00 0.00 150.00 31.0 49103.0 48950.0 153.00 29.0 29.0 29.0 0.9784 50.2263
25 9.55 150.00 0.00 150.00 30.0 49263.0 49110.0 153.00 29.0 29.0 29.0 0.9806 46.6557
50 6.75 150.00 0.00 150.00 30.0 49603.0 49450.0 153.00 29.0 29.0 29.0 0.9783 46.6160
80 5.22 150.00 0.00 150.00 30.0 49773.0 49620.0 153.00 30.0 30.0 30.0 0.9787 44.4583
120 4.25 150.00 0.00 150.00 30.0 49933.0 49780.0 153.00 30.0 30.0 30.0 0.9750 44.2060
Avg. 0.9782 46.4324
Y :Ratio of reading of reference to dry gas meter : tolerance for individual values + 0.02 from average .
AH@ : Orifice pressure differential that equates to 21.24 Im of air@ 25 C and 760 mm of mercury , mmH20 ; tolerance for individual values + 5.08 from average .

Procedure; 40 CFR 60,APP A,METH ,SEC 5.3 & 7

Calibrated by:

ga\ Wsit FPhaiscan phisu®

( Mr.Saksit Phaisanphisut )
Field Scientist (4)

Approved by: ] IIOLﬁn— CLV"LMJ

( Mr.Wichan Choonharat)

Manager

orm No. QS 281-23 (13/01/03)




DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Date :

Calibration sheet No. :

12 Jan 22

C-120122-BKK_FS0519

Ambient Temperature (°C) :

Relative Humidity (%) :

25

58

Digital Temperature ID BKK_FS0519 Reference Temperature ID. : BKK_FS0609
Console Serial No. : 1504025 Serial No. : 7688004
Console Model : XC-572-V Model : FLUKE 714
Next Calibrate : 13 Jan 22
Location Reference Temperature Digital Temperature Error Remark
°C °C °C
Stack 0 0 0
25 25 0
50 50 0
100 101 1
150 153 3
200 202 2
250 252 2
300 302 2
500 503 3
1000 1004 4
1200 1205 5
Probe 100 101 1
125 127 2
150 153 3
Oven 100 101 1
125 127 2
150 153 3
Filter 100 101 1
125 127 2
150 153 3
Exit 0 0 0
10 9 -1
20 19 -1
Meter 0 0 0
25 24 -1
50 50 0
AUX 0 0 0
25 25 0
50 50 0

Calibrated by

_ g&\ hsiT [ hai s phise

( Mr.Saksit Phaisanphisut )

Field Scientist (4)

Approved by :

Weshe. Ched st

Mr.Wichan Choonharat

Manager

Form 281-048 (02/05/02)




Pitot Tube Calibration Data

Pitot Tube Identification Number : BKK_FS0522 Calibration Date : 12 Jan 22
Lab test duct Number : 258-1-13-01 Standard Pitot ID : BKK_FS0441
Calibration Sheet No. : C-120122-BKK_FS0522 Cp Standard : 0.99

Type S Pitot Tube Coefficient Data

Type s pitot Standard pitot tube | Type s pitot tube Cp (s) Cp (s)
tube Leg A,B (AP, mm.H,0) (AP, mm.H,0) Leg A Leg B
Test 1 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 2 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 3 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Cp 0.842 0.842
A P(std)
DS = o oA
AP ()
E —E' must BE <0.01
P "(B)} =0
E [Cp (s) — Cp(A4 or B)]

1

Average deviation(4 or B) = must BE < 0.01

3

SD\ L(Sff' F}’misq n r)h;’;(_,%

Calibrated by : Approved by

Wesks, Sl aned

( Mr.Saksit Phaisanphisut )

Field Scientist (4)

( Mr.Wichan Choonharat)

Manager

Form 281-046 (04/03/02)




Pitot Tube Calibration Data

Pitot Tube Identification Number : BKK_FS0523 Calibration Date : 12 Jan 22
Lab test duct Number : 258-1-13-01 Standard Pitot ID : BKK_FS0441
Calibration Sheet No. : C-120122-BKK_FS0523 Cp Standard 0.99
Type S Pitot Tube Coefficient Data
Type s pitot Standard pitot tube | Type s pitot tube Cp (s) Cp (s)
tube Leg A,B (AP, mm.H,0) (AP, mm.H,0) Leg A Leg B
Test 1 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 2 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 3 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Cp 0.842 0.842
A P(std)
DS = o oA
AP (s)
E —E' must BE <0.01
P "(B)} =0

Z [Cp (s) — Cp(A4 or B)]

1

Average deviation(4 or B) =
3

gax ksit Thaisan P hisert

Calibrated by

( Mr.Saksit Phaisanphisut )

Field Scientist (4)

must BE < 0.01

Weshoo Choddanad

( Mr.Wichan Choonharat)

Approved by

Manager

Form 281-046 (04/03/02)




PROBE NOZZLE DIAMETER

CALIBRATION DATA SHEET

Calibration Date 12 Jan 22 Nozzle Set ID. : BKK_FS0524
Calibration Sheet No. : C-120122-BKK_FS0524 Vernier Caliper ID. : BKK_FS0626
Nozzle Diameter (cm.) Hi- Lo (D, +D,+D,)/3
Nozzle ID #
D, D, D, AD avg
1 0.318 0.318 0.318 0.000 0.318
2 0.475 0.475 0.475 0.000 0.475
3 0.635 0.635 0.635 0.000 0.635
4 0.792 0.792 0.792 0.000 0.792
5 0.952 0.952 0.952 0.000 0.952
6 1.110 1.110 1.110 0.000 1.110
7 1.270 1.270 1.270 0.000 1.270
Where : D2 D3
D, D,, Dy = There different nozzle diameters at 60 degrees to
each other, each measured the nearest 0.025 mm. 1
Ab = Maximum distance between any two diameters,
must be < 0.100 mm.
Davg =(D,+D,+D,/3

C r ]
N Yaie, A
Calibrated by DA }/(5”?' Fﬂﬁ!i’.—ﬁ gl ()/‘d.‘;m

( Mr.Saksit Phaisanphisut )

Field Scientist (4)

Approved by

MEASUREMENT PLANE

Wik Chanat

( Mr.Wichan Choonharat)

Manager

Form No. QS 281-025 (13/01/03)
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SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACC21009
Job No. : YC64ACO0058

Pages : 20f3
Calibration Procedure : CP-AC-03

Calibration Method :
This equipment was calibrated by based on IEC-60942-2_003 Standard.

The sound pressure level, frequency and total distortion of the sound calibrator was measured using the reference
microphone.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert: No. Due Date
Waveform Generator 33511B MY52302742 EF-00 1'-‘1‘-2 1 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP. 05‘{_0264 10-Feb-22
Digital Multimeter 8846A 1997025 EEL.BP. 06/0264 05-Feb-22
Digital Multimeter 33461A MY53220116  EEL.BP. 04/&)264 10-Feb-22
Programmable Attenuator MAT-1070 62100114 1500-0777-{4E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42K Al 34560495 AA-3003:21 16-Feb-22
Audio Analyzer AVR-3360A  V744B6069 EF-00 1:,0'-21 10-Feb-22

2. This result of calibration was found accurate as shown on date and place of ca]ibratik;n for this calibrated item only.
3. This certificate is traceable to the international system of unit maintained at : -

3.1 National Institute of Metrology (Thailand). |

3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664

— L5 7



SITHIPORN; SITHIPORN ASSOCIATES CO.LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, : ACC21009
Job No. : VC64AC0058

Pages : 3of3

Result of calibration :

1. Sound pressure level

Specified sound Measured Deviated Tolerance

pressure level value value . Uncertainty limit

(dB) (dB) (dB) ~.(dB) (dB)

94 94.06 0.06 0.14 0.40

2. Frequency !

- Specified Measured Deviated folermce

Frequency value value Uncertainty , limit

(Hz) (Hz) (%) (%) (%)

1000 1001.5 0.1 0.1 £10

3. Total distortion

Measured value ( % ) Uncerfainty (%) .|  Tolerance limit (%)
1.67 010 3.0

The reported uncertainty is based on a standard ﬁncertainty multiplied by coverage factor & =2

or any value following calculation,providing a lavel of confidence of approximately 95 %

End of Calibration Certificate

QF-TS12-04-04-020664



























ELECTRICAL AND ELECTRONICS INSTITUTE o,

o\ /Z

— %~

FOUNDATION FOR INDUSTRIAL DEVELOPMENT  jiscsie

. 975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, ’/ﬁ\\‘
amubiwwia:iannsoind NSC-TISITIS 17025
HECTRCAL 16D ELECTONES BETTUTE Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 CALIBRATION 0119

Tel: +66 2709 4860-8 Fax: +66 2324 0917-8

Certificate No.: 02235v21
Operation No.: CP2021050033

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: RION

Model/Type: NL-42 (Meter), UC-52 (Microphone), NH-24 (Preamplifier)

Serial No.: 00472127 (Meter), 169440 (Microphone), 72461 (Preamplifier)

ID No.: RYG_FS0302

Customer: ALS Labolatory Group (Thailand) Co.,Ltd.

Address: 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan

Khet Suan Luang, Bangkok 10250 Thailand

Received Date: 28 May 2021

...................................

Calibrated Date: 2 -9 June 2021

Issued Date: 11 June 2021

Calibrated by: Ms. Juntaporn Kunhakom

Approved by:

(0

( Mr. Sittichai S%ﬁuﬂ%ﬁ!

a:oiannsaling
Group MeIREEIND ELECTRONCS NSTITUTE

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor k = 2.00,
providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for industrial Development.

Page 1 of 6
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: 02235v21

Calibration Report

Equipment: Sound Level Meter

Manufacturer: RION

Model/Type: NL-42 (Meter), UC-52 (Microphone), NH-24 (Preampilifier)
Serial No.: 00472127 (Meter), 169440 (Microphone), 72461 (Preamplifier)
ID No.: RYG_FS0302

Ambient Temperature: (23+2)°C

Relative Humidity:
Pressure:

Method of Calibration :-
|EC 61672-3:2013.

(50 +15) %
(101.3 + 1.5) kPa

Condition of this result of calibration
1. Reference standards instrument :-

Instrument Model Serial No. Cert. No. Due Date

1) Standard microphone 4180 2787490 AA-1001-21 12 January 2022
2) Sine generator 1051 1501442 0151RF20 21 September 2021
3) Arbitrary Function Generator AFG2021 C010063 0099RF20 17 June 2021
4) Programmable Attenuator PA5 2913 EF-0017-21 1 April 2022
5) Programmable Attenuator PAS5 2755 EF-0034-20 10 November 2021
6) 6.5 Digit precision multimeter 8846A 9609027 0498EL20 10 August 2021
7) 6.5 Digit precision multimeter 8846A 9610014 0669EL20 27 October 2021
8) Pressure humidity and CL1-P210020 22 March 2022

Temperature Transmitter PTUs01 13950484 0176TE21 1 April 2022

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; ONSC Accredited Calibration No.0119

Result of Calibration:-
Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.0

Note : Absolute sensitivity was established by the use of the Sound Calibrator RION Type NC-74 S/N : 34615278,

Page 2 of 6 F-CAL-005 Ed.1



ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

amyiwwhia3Ennsaing
ELECTRICAL AKD ELECTRONICS INSTITUTE

Certificate No.: 02235v21
Calibration Report
Function : 2. Self-generated Noise
2.1 Microphone Installed
Measured value

(dB)
154
2.2 Microphone replaced by the electrical input signal device
Frequency Measured value
Weighting (dB)
A-weighting 11.3
C-weighting 18.1
Z-weighting 23.4

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB.

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(H2) (dB) (dB) (dB) (dB)
125 0.2 0.6 0.1 +1.5
1000 0.0 0.0 0.0 +1.0
8000 -0.3 -0.3 -0.4 +5.0

Function : 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits

(H2) (dB) (dB) (dB) (dB)
63 -0.1 -0.1 0.0 +2.0
125 0.0 -0.2 0.0 +1.5
250 0.0 -0.1 0.0 +1.5
500 0.1 -0.1 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.2 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.0 0.0 +5.0

Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz

Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2

Page 3 of 6 F-CAL-005 Ed.1
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ELECTRICAL AND umoul:s INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: 02235v21

5.2 Time weighting at 1 kHz

Calibration Report

Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)

Fast 94.0 0.0 +0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 +0.3

Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper

Anticipated Measured value Deviated value Acceptance limits

Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.1
99.0 99.0 0.0 +1.1
104.0 104.0 0.0 +1.1
109.0 109.0 0.0 +1.1
114.0 114.0 0.0 +1.1
119.0 119.0 0.0 +1.1
124.0 124.0 0.0 +1.1
129.0 129.0 0.0 +1.1
130.0 130.0 0.0 +1.1
131.0 131.0 0.0 1.1
132.0 1320 0.0 1.1
133.0 133.0 0.0 +1.1
134.0 134.0 0.0 +1.1
135.0 135.0 0.0 +1.1
136.0 136.0 0.0 1.1
137.0 137.0 0.0 +1.1

7.2 Level Linearity on the reference level range, Lower

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)

94.0 94.0 0.0 1.1

89.0 89.0 0.0 +1.1

84.0 84.0 0.0 1.1

79.0 79.0 0.0 +1.1

74.0 74.0 0.0 +1.1

69.0 69.0 0.0 +1.1

64.0 64.0 0.0 +1.1

59.0 59.0 0.0 +1.1

Page 4 of 6
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ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

02235v21

Calibration Report
7.2 Level Linearity on the reference level range, Lower (Cont.)

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 +1.1
34.0 339 -0.1 +1.1
29.0 289 -0.1 +1.1
24.0 239 -01 +1.1
Function : 8. Tone burst response
Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 126.0 0.0 +1.0
Fast 2 109.0 0.0 +1.0;-2.5
0.25 99.9 -0.1 +1.5;-5.0
Slow 200 119.6 0.0 +1.0
2 100.0 0.0 +1.0;-5.0
200 120.0 0.0 +1.0
LAE 2 100.0 0.0 +1.0;-25
0.25 90.9 -0.1 +1.5;-5.0
Function ; 9. Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 125.4 1252 0.2 +3.0
cycle
Positive 124.4 124.1 03 £20
half cycle
Negative 124.4 124.1 0.3 2.0
half cycle
Function : 10. Overload indication
— Measured value (dE) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
1394 1394 0.0 +1.5
Page 5 of 6 F-CAL-005 Ed.1




~ ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: 02235v21
Calibration Report
Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Perl.o d to Reference SPL Recon SPL ajc Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
5 129.0 129.0 0.0 0.3

Uncertainty of measurement

. Uncertainty Maximum-permitted uncertainty
Function of measurement
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 0.30 0.60 (10Hz to 4kHz)
- Free-field sound pressure response level ' 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
11) High-Level Stability 0.10 0.10

Remarks: 1. The acceptance limit is for the deviated value.
2. Acceptance limits was IEC61672-3:2013 Class 2.

- - End of Report - -

Page 6 of 6 F-CAL-005 Ed.1
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FOUNDATION FOR INDUSTRIAL DEVELOPMENT ilewge
975 Moo 4, Bangpoo industrial Estate, Soi 8, Sukhumvit Road km 37, %,/ \\
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)

C ) ELECTRICAL AND ELECTRONICS INSTITUTE S,

amuthwwadnnsoiind Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 NSC-TISI-TIS 17026

HECTICAL AND RECTROUCS WSTTUTE CALIBRATION 0119
Tel: +66 2709 4860-8 Fax: +66 2324 0917-8
Certificate No.: 02245V21
Operation No.: CP2021050034
Certificate of Calibration
Equipment: Sound Level Meter
Manufacturer: RION
ModelUType: NL-42 (Meter), UC-52 (Microphone), NH-24 (Preamplifier)
Serial No.: 00472130 (Meter), 157774 (Microphone), 72464 (Preamplifier)
ID No.: RYG_FS0303
Customer: ALS Labolatory Group (Thailand) Co.,Ltd.
Address: 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan
Khet Suan Luang, Bangkok 10250 Thailand
Received Date: 28 May 2021 A

REVIEW BY Pliraton /

...................................

Calibrated Date: 2 - 9 June 2021
APPROVED BY . ﬁfft@

Issued Date: 11 June 2021

Calibrated by: Ms. Juntaporn Kunhakom

Approved by:

(M. Sittichai SM%%saﬁné

Group MGG AND ELECTRONICS INSTITLTE

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor k = 2.00,
providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except
with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Development.
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: 02245v21
Calibration Report

Equipment: Sound Level Meter

Manufacturer: RION

Model/Type: NL-42 (Meter), UC-52 (Microphone), NH-24 (Preamplifier)
Serial No.: 00472130 (Meter), 157774 (Microphone), 72464 (Preamplifier)
ID No.: RYG_FS0303

Ambient Temperature: (23+2)°C

Relative Humidity: (50+£15)%

Pressure: (101.3 £ 1.5) kPa

Method of Calibration :-
IEC 61672-3:2013.
Condition of this result of calibration

1. Reference standards instrument :-

Instrument Model Serial No. Cert. No. Due Date

1) Standard microphone 4180 2787490 AA-1001-21 12 January 2022
2) Sine generator 1051 1501442 0151RF20 21 September 2021
3) Arbitrary Function Generator AFG2021 C010063 0099RF20 17 June 2021
4) Programmable Attenuator PA5 2913 EF-0017-21 1 April 2022
5) Programmable Attenuator PA5 2755 EF-0034-20 10 November 2021
6) 6.5 Digit precision multimeter 8846A 9609027 0498EL20 10 August 2021
7) 6.5 Digit precision multimeter 8846A 9610014 0669EL20 27 October 2021
8) Pressure humidity and CL1-P210020 22 March 2022

Temperature Transmitter PTUs01 13950484 0176TE21 1 April 2022

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; ONSC Accredited Calibration No.0119

Result of Calibration:-
Function : 1, Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.0

Note : Absolute sensitivity was established by the use of the Sound Calibrator RION Type NC-74 S/N : 34615278,
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FOUNDATION FOR INDUSTRIAL DEVELOPMENT
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Certificate No.: 02245v21

Calibration Report
Function : 2. Self-generated Noise
2.1 Microphone Installed

Measured value

(dB)

19.6

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 15.8
C-weighting 215
Z-weighting 27.7

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB.

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 03 0.7 0.3 +1.5
1000 0.0 0.0 0.0 +1.0
8000 -0.9 -0.9 -1.0 +5.0

Function : 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits

(H2) (dB) (dB) (dB) (dB)
63 0.0 -0.1 0.0 +2.0
125 0.0 -0.2 0.0 +1.5
250 0.0 -0.1 0.0 +1.5
500 0.0 -0.1 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.1 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.1 0.1 0.0 50

Function : 5. Frequency and time weighting at 1 kHz

5.1 Frequency weighting at 1 kHz

Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: 02245V21
Calibration Report
5.2 Time weighting at 1 kHz

Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)

Fast 94.0 0.0 +0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 0.3
Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 1.1
99.0 99.0 0.0 £1.1
104.0 104.0 0.0 1.1
109.0 109.0 0.0 1.1
114.0 114.0 0.0 1.1
119.0 119.0 0.0 1.1
124.0 124.0 0.0 1.1
129.0 129.0 0.0 1.1
130.0 130.0 0.0 1.1
131.0 131.0 0.0 1.1
132.0 132.0 0.0 1.1
133.0 133.0 0.0 1.1
134.0 134.0 0.0 +1.1
135.0 135.0 0.0 £1.1
136.0 136.0 0.0 +1.1
137.0 137.0 0.0 1.1
7.2 Level Linearity on the reference level range, Lower
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 1.1
89.0 89.0 0.0 1.1
84.0 84.0 0.0 1.1
79.0 79.0 0.0 £1.1
74.0 74.0 0.0 £1.1
69.0 69.0 0.0 £1.1
64.0 64.0 0.0 1.1
59.0 59.0 0.0 1.1
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: 02245V21
Calibration Report

7.2 Level Linearity on the reference level range, Lower (Cont.)

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44,0 44,0 0.0 +1.1
39.0 39.0 0.0 1.1
34.0 339 -0.1 1.1
29.0 29.0 0.0 +1.1
24.0 24.1 0.1 +1.1
Function : 8. Tone burst response
Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 126.0 0.0 +1.0
Fast 2 108.9 -0.1 +1.0;-25
0.25 99.9 -0.1 +1.5;-5.0
Slow 200 119.6 0.0 +1.0
2 100.0 0.0 +1.0;-5.0
200 120.0 0.0 +1.0
LAE 2 100.0 0.0 +1.0;-2.5
0.25 90.8 -0.2 +1.5;-5.0
Function : 9. Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 125.4 125.2 0.2 £3.0
cycle
Positive 124.4 124.1 03 2.0
half cycle
Negative 124.4 124.1 03 £20
half cycle
Function : 10. Overload indication
— Measured value (dB) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
139.5 139.5 0.0 *1.5
Page 5 of 6 F-CAL-005 Ed.1




ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: 02245V21
Calibration Report
Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Perl.o d to Reference SPL Recon:d SPL ajc Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
5 129.0 129.0 0.0 +0.3

Uncertainty of measurement

. Maximum-permitted uncertainty
. Uncertainty
Function of measurement
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 0.30 0.60 {10Hz to 4kHz)
- Free-field sound pressure response level ' 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
11) High-Level Stability 0.10 0.10

Remarks: 1. The acceptance limit is for the deviated value.
2. Acceptance limits was IEC61672-3:2013 Class 2.

- - End of Report - -
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ROTA METER CALIBRATION RESULT JANUARY 2022

Rotameter ID. Calibration Date Regression Result Coefficient (R?)
BKK_FS0577 05 Jan 22 Y =0.9899x + 0.9112 0.9999
BKK_FS0579 05 Jan 22 Y =1.007x - 0.0299 1.0000
BKK_FS0583 05 Jan 22 Y =1.0513x + 1.869 0.9967
BKK_FS0584 05 Jan 22 Y =1.0048x - 1.069 1.0000
BKK_FS0585 05 Jan 22 Y =1.0076x - 1.1036 0.9999
BKK_FS0586 05 Jan 22 Y =0.9933x + 3.2655 1.0000
BKK_FS0587 05 Jan 22 Y =1.0401x - 17.457 0.9996
BKK_FS0588 05 Jan 22 Y =1.0154x + 4.8357 0.9999
BKK_FS0589 05 Jan 22 Y =0.9918x + 4.8069 0.9999
BKK_FS0590 05 Jan 22 Y =0.9861x + 10.07 0.9995
BKK_FS0591 05 Jan 22 Y =1.0117x - 92.415 0.9995
BKK_FS0592 05 Jan 22 Y =1.0031x - 69.305 0.9996
BKK_FS0593 05 Jan 22 Y =1.0131x - 98.198 0.9996
BKK_FS0594 05 Jan 22 Y =1.0075x - 7.0829 0.9999
BKK_FS0595 05 Jan 22 Y =1.0249x - 98.162 0.9999
BKK_FS0596 05 Jan 22 Y =0.9843x - 26.806 0.9991
BKK_FS0597 05 Jan 22 Y =1.0203x - 122.14 0.9999
BKK_FS1004 04 Jan 22 Y =0.9651x + 19.648 0.9989
BKK_FS1005 04 Jan 22 Y =1.0096x + 4.6643 0.9997
BKK_FS1006 04 Jan 22 Y =1.2188x - 7.1214 0.9994
BKK_FS1007 05 Jan 22 Y =1.0563x - 1.0912 1.0000
BKK_FS1008 05 Jan 22 Y =0.9689x + 1.9061 1.0000
BKK_FS1009 05 Jan 22 Y =1.0132x + 1.1633 0.9960
BKK_FS1010 05 Jan 22 Y =1.0033x + 0.5758 0.9999
BKK_FS1014 05 Jan 22 Y =1.0021x + 0.3148 0.9998
BKK_FS1015 05 Jan 22 Y =0.9994x + 1.786 1.0000
BKK_FS1016 05 Jan 22 Y =1.0105x - 80.256 0.9998
BKK_FS1017 05 Jan 22 Y =0.9995x + 0.649 1.0000
BKK_FS1018 05 Jan 22 Y =1.0011x + 1.1786 1.0000
BKK_FS1019 05 Jan 22 Y =1.0023x - 68.424 0.9996
BKK_FS1020 05 Jan 22 Y =0.9887x + 2.8844 0.9999
BKK_FS1021 05 Jan 22 Y =0.9659x + 1.4905 0.9978
BKK_FS1022 05 Jan 22 Y =1.022x - 17.957 0.9997
BKK_FS1023 05 Jan 22 Y =1.0094x + 0.0717 0.9999
BKK_FS1024 05 Jan 22 Y =1.0042x + 0.4086 0.9997
BKK_FS1025 05 Jan 22 Y =1.0132x - 88.507 0.9996
BKK_FS1026 05 Jan 22 Y =0.9902x + 0.9554 1.0000
BKK_FS1027 05 Jan 22 Y =1.0086x - 2.279 1.0000
BKK_FS1028 05 Jan 22 Y =1.0105x - 81.055 0.9997
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ROTA METER CALIBRATION RESULT JANUARY 2022

Rotameter ID. Calibration Date Regression Result Coefficient (R?)
BKK_FS1029 05 Jan 22 Y =0.9935x + 0.8234 1.0000
BKK_FS1030 05 Jan 22 Y =1.0039x + 0.515 0.9999
BKK_FS1031 05 Jan 22 Y =1.009x - 79.295 0.9998
BKK_FS1039 04 Jan 22 Y =0.9916x + 6.1524 0.9988
BKK_FS1040 04 Jan 22 Y =1.0133x - 10.177 0.9985
BKK_FS1041 04 Jan 22 Y =1.0805x - 1.7381 0.9998
BKK_FS1042 04 Jan 22 Y =1.0061x + 1.3405 0.9994
BKK_FS1043 04 Jan 22 Y =1.0112x - 10.393 0.9999
BKK_FS1044 04 Jan 22 Y =1.0495x - 1.0136 0.9996
BKK_FS1161 05 Jan 22 Y =0.9812x + 15571 1.0000
BKK_FS1162 05 Jan 22 Y =0.9932x + 5.0014 0.9997
BKK_FS1163 05 Jan 22 Y =1.0082x - 82.062 0.9998
BKK_FS1164 05 Jan 22 Y =0.9914x + 0.8427 0.9997
BKK_FS1165 05 Jan 22 Y =0.9893x + 6.5919 0.9998
BKK_FS1166 05 Jan 22 Y =1.0031x - 77.881 0.9996
RYG_FS0197 04 Jan 22 Y =1.0068x + 1.7152 0.9998
RYG_FS0198 04 Jan 22 Y =0.9986x + 18.196 0.9995
RYG_FS0199 04 Jan 22 Y =1.1202x - 3.5782 0.9999
Review By : Approved By :
(Mr. Wichan Choonharat) (Mr.Sarayuth Jittranont)
Enviro Field Services Manager Assistant General Manager
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ROTA METER CALIBRATION RESULT APRIL 2022

Rotameter ID. Calibration Date Regression Result Coefficient (R?)
BKK_FS0577 01 Apr 22 Y =1.0202x + 0.1976 1.0000
BKK_FS0579 01 Apr 22 Y =1.0078x + 0.4789 0.9998
BKK_FS0583 01 Apr 22 Y =1.016x + 0.3922 1.0000
BKK_FS0584 01 Apr 22 Y =1.0036x + 2.2262 0.9997
BKK_FS0585 01 Apr 22 Y =1.0189x - 5.6476 0.9997
BKK_FS0586 01 Apr 22 Y =1.0095x - 1.1524 0.9995
BKK_FS0587 01 Apr 22 Y =1.013x - 3.6619 0.9996
BKK_FS0588 01 Apr 22 Y =1.0154x + 4.8357 0.9999
BKK_FS0589 01 Apr 22 Y =0.9918x + 4.8069 0.9999
BKK_FS0590 01 Apr 22 Y =1.0038x - 0.4857 0.9996
BKK_FS0591 01 Apr 22 Y =0.9705x - 52.174 0.9986
BKK_FS0592 01 Apr 22 Y =0.9646x - 37.642 0.9985
BKK_FS0593 01 Apr 22 Y =0.9767x - 58.445 0.9988
BKK_FS0594 01 Apr 22 Y =0.9902x - 62.87 0.9999
BKK_FS0595 01 Apr 22 Y =1.0249x - 98.162 0.9999
BKK_FS0596 01 Apr 22 Y =0.9843x - 26.806 0.9991
BKK_FS0597 01 Apr 22 Y =0.9802x - 61.653 0.9978
BKK_FS1004 01 Apr 22 Y =0.9696x + 17.69 0.9990
BKK_FS1005 01 Apr 22 Y = 1.0065x + 5.6786 0.9997
BKK_FS1006 01 Apr 22 Y =1.2142x - 7.1037 0.9993
BKK_FS1007 01 Apr 22 Y =0.9917x + 1.6592 1.0000
BKK_FS1008 01 Apr 22 Y =1.0132x + 0.7207 1.0000
BKK_FS1009 01 Apr 22 Y =1.0132x + 1.1633 0.9960
BKK_FS1010 01 Apr 22 Y =1.0033x + 0.5758 0.9999
BKK_FS1011 01 Apr 22 Y =1.0234x + 0.1759 0.9996
BKK_FS1012 01 Apr 22 Y =1.0106x - 2.0048 0.9997
BKK_FS1013 01 Apr 22 Y =0.9677x - 35.851 0.9997
BKK_FS1014 01 Apr 22 Y =1.0021x + 0.3148 0.9998
BKK_FS1015 01 Apr 22 Y =0.9994x + 1.786 1.0000
BKK_FS1016 01 Apr 22 Y =1.0105x - 80.256 0.9998
BKK_FS1017 01 Apr 22 Y =0.9995x + 0.649 1.0000
BKK_FS1018 01 Apr 22 Y =1.0011x + 1.1786 1.0000
BKK_FS1019 01 Apr 22 Y =1.0023x - 68.424 0.9996
BKK_FS1020 01 Apr 22 Y =1.0547x - 0.666 0.9998
BKK_FS1021 01 Apr 22 Y =1.018x - 3.3286 0.9998
BKK_FS1022 01 Apr 22 Y =0.9932x - 57.035 0.9986
BKK_FS1023 01 Apr 22 Y =1.0094x + 0.0717 0.9999
BKK_FS1024 01 Apr 22 Y =1.0042x + 0.4086 0.9997
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ROTA METER CALIBRATION RESULT APRIL 2022

Rotameter ID. Calibration Date Regression Result Coefficient (R?)
BKK_FS1025 01 Apr 22 Y =1.0132x - 88.507 0.9996
BKK_FS1026 01 Apr 22 Y =1.0018x + 1.0776 0.9997
BKK_FS1027 01 Apr 22 Y =1.0053x + 0.231 0.9995
BKK_FS1028 01 Apr 22 Y =0.9792x - 60.312 0.9982
BKK_FS1029 01 Apr 22 Y =0.9935x + 0.8234 1.0000
BKK_FS1030 01 Apr 22 Y =1.0039x + 0.515 0.9999
BKK_FS1031 01 Apr 22 Y =1.009x - 79.295 0.9998
BKK_FS1039 01 Apr 22 Y =0.9868x + 7.8119 0.9993
BKK_FS1040 01 Apr 22 Y =1.0096x - 7.2905 0.9990
BKK_FS1041 01 Apr 22 Y =1.076x - 2.0503 0.9999
BKK_FS1042 01 Apr 22 Y =1.0054x + 1.6095 0.9995
BKK_FS1043 01 Apr 22 Y =1.0108x - 11.048 0.9999
BKK_FS1044 01 Apr 22 Y =1.0468x - 0.9391 0.9997
BKK_FS1161 01 Apr 22 Y =1.0126x + 0.7738 0.9999
BKK_FS1162 01 Apr 22 Y =0.9994x + 2.6357 0.9995
BKK_FS1163 01 Apr 22 Y =0.977x - 55.03 0.9987
BKK_FS1164 01 Apr 22 Y =0.9914x + 0.8427 0.9997
BKK_FS1165 01 Apr 22 Y =0.9893x + 6.5919 0.9998
BKK_FS1166 01 Apr 22 Y =1.0031x - 77.881 0.9996
RYG_FS0197 01 Apr 22 Y =1.0055x + 1.1914 0.9998
RYG_FS0198 01 Apr 22 Y =0.996x + 23.788 0.9996
RYG_FS0199 01 Apr 22 Y =1.1166x - 3.3942 0.9998
Review By : Approved By :
(Mr. Wichan Choonharat) (Mr.Sarayuth Jittranont)
Enviro Field Services Manager Assistant General Manager
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® 2021 by Agilent Technologies

Agilent CrossLab Compliance Services

Setpoint Status: Pass
Zone: Oven’
Setpoint/Actual

Temperature: 230.0 '230.5 °C
Accuracy: 0.5 °C
Agilent Recommended: ‘ ' >= |-1.0 % setpoint in K { |-5.0 °C )

<= {1.0 % setpointin K { 15.0 °C )
Setpoint Status: Pass
Zone: Oven

Setpoint/Actual

Temperature: 100.0 101.5 °C
Accuracy: 1.5 oG
Agilent Recommended: >= {-1.0 % setpoint in K ( [-3.7 °C )

<= 11.0 % setpoint in K { |37 °C )
Overall GC Oven Temperature Accuracy Test Status
Pass
GC Oven Temperature Stability
Name: |7890
Setpoint Status: IPass

Setpoint/Average

Temperature: l 100.0 ! 101.5 °C
Stability: 0.0 *C
Agilent Recommended: |<= 0.5
Overall GC Oven Temperature Stability Test Status
Pass
Log Amp
Tested Combination1 Front MMI ! External sQ
Name: 159750 inert XL with TAD
Setpoint Status: lPass i
Date: October 1, 2021 1:10:17 PM
System ID: GM-2
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Overall Log Amp Test Status

Fass

Agilent CrossLab Compliance Services

RFPA

Tested Combination

Front

{ External

8Q

Name: |59750 inert XL with TAD ]
Setpoint Stafus: | Pass ’
Amu: 1050 miz Drift After Five Minutes: RFPA Voltage:
6 myv 461 mv
Agilent Recommended: |>= -100 and l<= I100 ! |<= 1100
( " Overall RFPA Test Status
(Pass E
Tune El
Tested Combination Front MMI / - External SQ
Name: {59750 inert XL with TAD I
Sefpoint Status: l Pass ) —|
Filament:
Setpoint Status: lPass i
Filament: E_ ]
C/" Overall Tune El Test Status
[Pass
Scouting Run
Tested Combination1 Front MMI / External sQ

Injection Tower

Name: 7693A
Source: El - Inert
Date: October 1, 2021 1:10:17 PM

System 1D: GM-2
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Agilent CrossLab Compliance Services

Setpoint Status: | Completed

Injection Volume on Column: I‘l 0

IuL

Overall Scouting Run Status

Completed

Signal to Noise El

Tested Combination1 Front

MMI

! External sQ

Name: |5975c inert XL with TAD

Source: |EI - Inert

J

Filament:

Setpoint Status: tPass

Signal to Noise:

619

Agilent Recommended: |>=

320

Source: 1EI - Inert

Filament:

Setpoint Status: lPass

Signal to Noise:

647

Agilent Recommended: |>=

320

Overall Signal to Noise El Test Status

Pass

Injection Precision

Tested Combination1 Front

{ External sQ

Name: T693A

Source: El - Inert

Setpoint Status: tPass

Injection Velume on Column: |1.0

uL

Area RSD;

4.75

%

Agilent Recommended: l<=

5.00

Retention Time RSD:

Overall Injection Precision Test Status

Pass
Date: QOctober 1, 2021 1:10:17 PM
System ID: GM-2
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Agilent CrossLab Compliance Services

Mass Ratio Precision

Tested Combination

Front MMI

Injection Tower
Name: 7693A 1
Source: El - Inert ]
Setpoint Status: |Pass —I
Injection Volume on Column: |1.0 ul
Area Mass 1 Mass Ratio
Abundance*s
RSD: 4,75 % 0.81 %
Agilent Recommended: <= 15.00 <= }5.00
Pass Pass
Overall Mass Ratio Precision Test Status
[Pass
Date: Qctober 1, 2021 1:10:17 PM
System ID: GM-2
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Instrument Details

Purpose

This section describes the as found system configuration.

Details
System
System 1D GM-2
Manufacturer Agilent Technologies
Name 7890
Flow Data Input Manual Data
Temperature Data Input Manual Data or Other Data Logging

Tested Combination

Agilent CrossLab Compliance Services

Injection Technique Injection Tower
Inlet Front
Detector External
LTM Included? No

Sampler 1
Manufacturer Agilent Technologies
Type Injection Tower
Name 7693A
Model Number G4513A
Serial Number CN10120123
Firmware Revision A.10.08
Usage Sample Injection
Location Front
Syringe Volume {pL) 10

Date: QOctober 1, 2021 1:10:17 PM

System ID: GM-2
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Sampler 2

Manufacturer
Type

Name

Model Number
Serial Number
Firmware Revision

Vial Heater

Mainframe 1

Manufacturer
Name

Model Number
Serial Number
Firmware Revision

Oven Type

Inlet 1

Manufacturer
Name

Type
Location
Carrier Gas

Control Type

Agilent Technologies
Tray

7693A

G4514A
CN10060099
A.10.16

Not installed

Agilent Technologies
7890

G3440A
CN10141049
A01.16

Standard

Agilent Technologies
7890

MMI

Front

Helium

Electronic Pressure Controf (EPC)

Agilent CrossLab Compliance Services

Purged Inlet Yes

Detector 1
Manufacturer Agilent Technologies
Name Mass Spectrometer
Type Mass Spectrometer
Location External

Date: October 1, 2021 1:10:17 PM

System ID: GM-2
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Mass Spectrometer 1

Manufacturer
Type
Name

Serial Number

Firmware Revision

High Vacuum System

Scouting Run Standard

MS El Source 1

Manufacturer

Source Type

Number of filaments

Agilent Technologies
sSQ

5975C inert XL with TAD
Us10153217

5.02.12

Turbo Pump

OFN Std

Agilent Technologies
El - Inert

2

Agilent CrossLab Compliance Services

Date:
System ID:

Qctober 1, 2021 1:10:17 PM
GM-2
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Electronic Signature

Purpose

This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document,
including attachments. The ACE sign-off is an electronic signature that requires two distinct identification components: unique username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an
electronic signature. As a trained official operator, the Agilent representative has a unique password and logon to access ACE and
electronically sign this document. (Other e-signatures can be applied to this document using a Document Content Management or other
suitable method defined in your data access and control procedures.)

Details

Full Name of Signer: Supasak Nimsongtham

Logged On User Name: supasak.nimsongtham@agilent.com

Signature Creation Date: October 1, 2021

Reason for Signature: Executed protocol and published this original version of document

Regulatory Disclaimer

This document provides a protocol to verify and record instrument configuration and evidence of proper operation. It has been prepared from our
interpretation of applicable regulations as well as industry best practices. The document is designed to provide an important component of a complete
compliance package. Validation depends upon many factors and use of this protocol alone does not assure compliance, Agilent Technelogies makes no
promises or representations as to its sufficiency for any specific regulatory program.

Warranty
Agilent Technologies makes no warranty of any kind to this material, including but not limited to, the implied warranties or merchantability and fitness for
a parlicular purpose. Agilent Technologies shall not be liable for errors contained herein or for incidental or conseguential damages in connection with the

furnishing, performance, or use of this material.

Date: Qctober 1, 2021 1:10:17 PM
System ID: GM-2
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User Name: supasak.nimsongtham
Hostnama: 5CG1115HKC

ALS_GM2 Transaction log :

System Id: GM-2

Print Date: October 1, 2021 1:10:19 PM

Time Transaction Actlvity Type of Transaction Qptional Information
State Performed

October 1, 2021 12:42:37  Audit SessionCrealed  Session Nong

PM

October 1, 2021 12:42:37  Start Configuration Session None

PM

Qctober 1, 2021 12:42:37  Audit Entitlement Licensing User is FieldEngineer and

PM does not require an unlock
code

October 1, 2021 12:44:21  Audit Eqgploaded Session EQP details for primary

PM technique [Gcj -
File path:
[ProtecolPacks/Ge/Gonligurat
ions/02.51/G¢.02.51.eqp],
EQP File Name:
(G6.02.51.eqp}, EQP Name:
[AgilentRecommended]
EQP details for hyphenated
technique [GeMs] -
File path:
[ProtocolPacks{GeMs/Config
urations/Q2.51/GeMs.02.51.e
qp]. EQP File Nama:
[GcMs.02.51.eqp), EOP
Name:
[AgilentRecommended]

Qclober 1, 2021 12:44:24 End Configuration Session None

PM

QOctober 1, 2021 12:44:28  Start Qualification Session [a]n]

PM

Qctober 1, 2021 12:44:28  Star Execution System Inspection and Basic None

PM Safety and Operalion - 7890: -

Qualitative Test - No setpoints
associated
Page1/7

Date:
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User Name: supasak.nimsongtham System Id: GM-2
Hostname: SCG1115HKC Print Date: October 1, 2021 1:10:19 PM

ALS_GM2 Transaction log :

Time Transactlon Activity Type of Transaction Optional Information
State Parformed
Cctober 1, 2021 12:47:35 End Execution System Inspecticn and Basic Run Count : 1
PM Safety and Operation - 7890: -
Qualitative Test - No setpoints
associated
October 1, 2021 12:47:37  Start Executicn Inlet Pressure Accuracy - Front None
PM MML: - Pressure Controfted Inlet

- 5:25.0 psi- L: <= 1.2 psi

October 1, 2021 12:47:42  End Execution Inlet Pressure Accuracy - Front  Run Count ; 1
B PM MMI: - Pressure Controlled Inlet
’ -§:25.0psi-L: <= 1.2 psi
October 1, 2021 12:47:44  Starl Execulion GC Qven Temperatune None
PM Accuracy - 7880: - Temperature

1Oven - 5: 230.0°C - L: »=-10
AND <= 1.0 % selpoint in K

Qclober 1, 2021 12:48:04  Audit Data GG Oven Temperature Manuat Data Entry
PM Accuracy - 7890: - Temperature

:Qven - 5: 230.0°C - L: »=-1.0

AND <= 1.0 % setpoint in K

October 1, 2021 12:48:05 End Execution GC Qven Temperature Run Count : 1
PM Accuracy - 7890: - Temperature
:Qven-5:230.0°C -L: »=-1.0
AND <= 1.0 % setpoint in K

October 1, 2021 12:48:07  Stan Execution GC Oven Temperature MNone
PM Accuracy - 7880: - Temperature
:Qven-S:1000°C-L:>=-1.0
AND <= 1,0 % setpointin K

Qctober 1, 2021 12:48:34  Audit Data GC Oven Temperature Manual Data Entry
( : PM Accuracy - 7890 - Temperature
e :Oven-5:1000°C-L:»=-1.0

AND <= 1.0 % setpoint in K

QOclober 1, 2021 12:48:36 End Execution GC Oven Temperature Run Count : 1
PM Accuracy - 7890 - Temperature

:Oven - 5:100.0°C-L: >= 1.0

AND <= 1.0 % setpoint in K

Page 2/7
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User Name: supasak.nimsongtham System 1d: GM-2
Hostname: S5CG1115HKC Print Date; Qctober 1, 2021 1:10:19 PM
ALS_GMZ2 Transaction log :
Time Transaction Activity Type of Transaction Opticnal Information
State Performed
October 1, 2021 12:48:38  Start Execution GG Oven Temperature Stability None
PM - 7890: - Temperature : Qven -
5:100.0°C - L: <= 0.5°C
October 1, 2021 12:49:34  Audit Data GC Oven Temperature Stabilty Manual Data Entry
PM - 7890: - Temperature : Oven -
§: 100.0°C - L: <= 0.5°C
October 1, 2021 12:49:36 End Execution GC Oven Temperature Stability Run Count: 1
PM - 7890: - Temperature : Oven -
5:100.0°C - L: <= 0,5°C
October 1, 2021 12:49:37  Stan Execution Log Amp - 5475C inert XL with  None
PM TAD 5Q; - Source: El-Inenl
October 1, 2021 12:49:47 End Exetution Log Amp - 5975C inert XL with  Run Count : 1
PM TAD 5Q: - Source: El - Inert
October 1, 2021 12:49:48  Starl Execution RFPA - 5975C inert XL wilh None
PM TAD 3Q: - Source: El - Inert
October 1, 2021 12:50:23 End Execulion RFPA - 5975C inert XL with Run Count : 1
PM TAD SQ: - Source: El - Inert
October 1, 2021 12:50:25  Start Execution Tune El - 5975C inert XL with  None
PM TAD SQ: - Source: - El - Inert
Fitament 1 {Qualitative - No
selpoints associated)
Qctober 1, 2021 12:50:48  End Execution Tune El - 5975C inert XL with  Run Count : 1
PM TAD SQ: - Source: - El - Inert
Filament 1 {Qualitative - No
satpoints associated)
October 1, 2021 12:50:50  Start Execution Tune El - 5975C inert XL with  None
PM TAD 5Q: - Source: - El - Inert
Filament 2 {Qualitative - No
setpoints associated)
Oclober 1, 2021 12:50:59 End Execution Tung El - 5975C inert XL with  Run Gount: 1
PM TAD 5Q: - Source: - El - Inert
Filament 2 {Qualitative - No
setpoints associated)
Page3/7
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Agilent CrossLab Compliance Services

User Name: supasak.nimsongtham

Hostname: 5CG1115HKC

ALS_GM2 Transaction log ¢

System Id: GM-2

Print Data: October 1, 2021 1:40:19 PM

Time Transaction Actlvity Type of Transaction Optional Infermation
State Parformed

Cctober 1, 2021 12:51:01  Start Execution Scouting Run - Injection Tower, None

PM Front MMI, §Qt: - Source: - El -
Inert- Part of GCMS System
Pre paration

Cclober 1, 2021 12:51:18  Audit Data Scouting Run - Injeclion Tower, Data files Path :

PM Front MMI, 5Qi: - Source; - El - EMGM200Q202NSCOUTING
Inert- Part of GCMS System RUNODO1.D\DATA.MS
Preparation

Cclober 1, 2021 12:51:42  Audit Data Scouting Run - Injection Tower, Data files Path :

PM Front MMI, SQt: - Source: - El -  E:AGM20Q2021\SCOUTING
Inert- Part of GCMS System RUNDO1.D\DATA.MS
Preparation

Cclober 1, 2021 12:52:42  Audit Data Scouting Run - Injecticn Tower, Data files Path :

PM Front MMI, 5Q: - Source: - El - EMGM20020210SCQUTING
Inert- Part of GCMS System RUNDO1.DADATAMS
Preparation

Cctober 1, 2021 12:53:25 End Exgcution Scouting Run - Injection Tower, Run Count ; 1

PM Front MMI, SQ: - Source: - El -
Inert- Part of GCMS Syslem
Preparation

Catober 1, 2021 12:53:27  Starl Ex¢cution Signal to Nolse El - Injection Nane

PM Tower, Front MMI, S5Q: -
Source: E!-Inertusing
Filament 1 - L: >= 320

Qgctober 1, 2021 12:53:40  Audit Data Signal to Noise El - Injection Data files Path :

PM Tower, Front MME, 5Q: - EAGM2GQ2021\SNF1_001.D
Source: El - Inert using \DATA.MS
Filament 1- L: »= 320

Cetober 1, 2021 12:53:56  End Execution Signal to Neise E - Injection Run Count ; 1

PM

Tower, Front MMI, SQ: -
Source: El - Inerl using
Filament 1 - L: »= 320

Page4/7

Date:
System ID:

Qctober 1, 2021 1:10:17 PM

GM-2

Page 13/16




© 2021 by Agilent Technologies

Agilent CrossLab Compliance Services

User Name: supasak.nimsongtham
Hostname: 5CG1115HKC

ALS_GM2 Transaction log :

Print Date: October 1, 2021 1:10:19 PM

System Id: GM-2

PM

Time Transaction Activity Type of Transaction Optlonal Information
State Parformed

October 1, 2021 12:53:5%  Starl Execution Signal to Noise E! - Injection None

PM Tower, Front MMI, SO: -
Source: El- Inert using
Filament 2 - L: >= 320

QOctober 1, 2021 12:54:04  Audit Data Signal to Noise El - Injection Data files Palh :

PM Tower, Frant MMI, SO: - EAGM20Q2021\SNF2_001.D
Source: El - tnert using \DATA.MS
Filament 2 - L: >= 320

October 1, 2021 12:54:22  End Execution Signal to Noise EI - Injection Run Count : 1

P Tower, Front MMI, SQ: -
Source: El - Inert using
Filament 2 - L: »= 320

October 1, 2021 12:54:26  Star Execution Injection Preclsion - Injection None

PM Tower, Frant MM, SQ: -
Source: - E! - Inert L (Area): <=
5.00% - L (Ret. Time); <= 1.00%

October 1, 2021 12:54:37  Audit Data Injeclion Precision - [njection Data files Path :

PM Tower, Front MMI, SQ: - E:\GM20Q2021YP_MRP003.
Source: - E1 - Inert L (Area): <= DADATAMS
5.00% - L {Ret. Tima): <= 1.00%

October 1, 2321 12:54:37  Audit Data Injection Precision - Injection Data files Path :

PM Tower, Front MMI, $Q: - EMEGM20Q20214P_MRPOD4,
Source: - El - Inert L (Area): <= DWDATAMS
5.00% - L (Ret. Time): <= 1.00%

October 1, 2021 12:54:37  Audit Data Injection Precision - Injection Data files Path :

PiA Tower, Front MMI, SQ: - EAGM2002021MP_MRFPODS,
Source: - El - Inerl L {Area): <= D\DATAMS
5.00% - L. (Ret. Time): <= 1.00%

October 1, 2021 12:54:37  Audit Data Injection Precision - Injection Data files Path :

Tower, Front MM], SQ: -
Source: - El - Inerl L (Area): <=
5.00% - L {Ret. Time): <= 1.00%

Page 6/7
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Date:
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Agilent CrossLab Compliance Services

User Nama: supasak.nimsongtham
Hostname: 5CG11915HKC

ALS_GM2 Transaction log :

Print Date: October 1, 2021 1:10:19 PM

Systemn Id; GM-2

Time Transaction Activity Type of Transaction Optional Information
Stata Performed
Qctober 1, 2021 12:54:37  Audit Data Injection Precision - Injection Data files Path :
PM Towaer, Front MMI, SQ: - EAGM20G2021UP_MRPOOT.
Source: - El - Iner L (Area); <= D\DATAMS
5.00% - L {Rat. Time): <= 1.00%
Oclober 1, 2021 12:54:37  Audit Data Injection Pregigion - Injestion Data files Palh ;
PM Tower, Frant MMI, 5Q: - EAGM20G20219P_MRPO0S.
Source: - El - Inert L (Area) <= DA\DATAMS
5.00% - L (Ret. Time): <= 1.00%
QOclober 1, 2021 12:54:52 End Execution Injection Precision - Injeclion Run Count: 1
PM Tower, Front MMI, SQ: -
Source; - El - Inerl L (Area): <=
5.00% - L (Ret. Time): <= 1.00%
October 1, 2021 12:54:55  Start Execution Mass Ratio Precision - Injection None
PM Tower, Front Mbl, SQ: -
Sourge: El - Inert - L (RSD): <=
5.00%
October 1, 2021 12:55:06  Audit Data Mass Ratlo Precision - Injection Data files Path :
PM Tower, Front MMI, SQ:: - EAGM2002021\P_MRP0O03.
Source: El - Inerl - L (RSD): <= D\DATA.MS
5.00%
October 1, 2021 12:55:06  Audit Data Mass Ratio Precision - Injection Data files Path ;
PM Tower, Front MM, 3Q: - EAGM20QZ2021MP_MRPO04.
Source: El - Inerl - L (RSD): <= D\DATAMS
5.00%
October 1, 2021 12:55:06  Audit Data Mass Ralio Precision - Injection Data files Path :
PM Tower, Front MM, 5Q:; - EAGM20Q2021\P_MRPO0S.
Source: El - Inert - L (RSD): <= D\DATA.MS
(,\ 5.00%
- October 1, 2021 12:55:06  Audit Data Mass Ratio Precision - [njection Data files Path :
PM Tower, Front MMI, SQ: - EAGM20Q2021UP_MRPO0S.
Source: El - mert - L (RSD): <= D\DATAMS

5.00%

Page6/7
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User Name: supasak.nimsongtham
Hostname: SCG1115HKC

ALS_GM2 Transaction log :

System id; GM-2

Print Date: October 1, 2021 1:10:18 PM

Time Transaction Actlvity Type of Transaction Optlonal Information
State Performed
October 1, 2021 12:55:06  Audit Data Mass Ratio Precision - Injection Oata files Path :
PM Tower, Frant MMI, SQ: - E:\GM20Q2021\P_MRFQOT.
Source: El - Inert - L (RSD): <= D\DATAMS
5.00%
Cetober 1, 2021 12:55:06  Audit Dala Mass Ratio Preciston - Injection Data files Path :
P Tower, Front MMI, SQ: - E:AGM20Q2021\MP_MRPOOS,
Sowrce: Eb - Inert - L (RSD): <= DADATAMS
5.00%
October 1, 2029 12:55:10  End Execution Mass Ratio Precision - Injection Run Gount: 1
PM Tower, Front MM, SQ: -
Source: El - Inert - L {(RSD): <=
5.00%
Qctober 1, 2021 12:55:13 End Qualification Session oQ
PM
October 1, 2021 12:55:13  Stanl Reperling Session Nane
PM
Oclober 1, 2021 1:09:11 Audit Reporling Session Report Generated :
PM Cerllficate
Page7/7
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Parameter Set point | Acceptable | Test Results| Pass Fail Remark
Inlet Pressure Accuracy 25 psi 23.8-26.2 25.3 |Zl
. M| 3
Oven Temp. Accuracy 230°C 225 -235 230.6
, M| O
Oven Temp. Accuracy 100°C 96.3 -103.7 100.9
Oven Temp. Stability 100°C 99.5-100.5 100.9 |Zl
M| O
RFPA Voltage 1050 m/z | <1100 mV 518
Signal to Noise Filament 1 > 1200 1472 lz' Ij
Signal to Noise Filament 2 - > 1200 3400 lz' D
| O
=3 ( O
|
3| O
3| O
LI T 231 O HaYUd@: e
28/12/20 28/12/20
274275 | 274275 |

Form No. : F12-164 Rev No.: 1 Issue Date : 25/06/2019




© 2020 by Agilent Technologies Agilent CrossLab Compliance Services

Certificate of System Qualification
GC-0Q + GCMS-0Q

System ID: GM-7
Organization Name: ALS Laboratory Group (Thailand) Co., Ltd.
Organization Location: 104 Patthanakarn 40, Patthanakarn rd., Khwang Suan Luang, Khet Suan Luang, Bangkok 10250
Date: i December 24, 2020 2:51:10 PM /V\Q'ft SM/
; . REVIEW BY .xWN. %
EQP Name: AgilentRecommended , AgilentRecommended
EQP Revision: GC.02.50, GCMS.02.50 k I A.l__
APPROVED BY &b 4 D N
Overall Qualification Status: Pass
24106121
MOXT CAL _DATE

System Inspection and Basic Safety and Operation

Name: !7890

Setpoint Status: lPass

Overall System Inspection and Basic Safety and Operation Test Status

iPass

Inlet Pressure Accuracy

Name: l7890
Front SSL
Setpoint Status: ‘Pass
Setpoint Actual
Inlet Pressure: |25.0 1 psi 253 l psi
Accuracy: 0.3 psi
Agilent Recommended: ]<= 1.2

Overall Inlet Pressure Accuracy Test Status

Pass

GC Oven Temperature Accuracy

Name: 7890

1
Date: December 24, 2020 2:51:10 PM
System ID: GM-7
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Setpoint Status: Pass i
Zone: Oven
Setpoint/Actual
Temperature: 230.0 }230.6 °C
Accuracy: 0.6 °C
Agilent Recommended: >= 110  |%setpointinK ( [0 °C

<= {10 % setpoint in K ( {50 °C

Data for this setpoint was entered manually.

Reason: Data logging currently not available.
Setpoint Status: Pass ‘
Zone: Oven ‘
Setpoint/Actual

Temperature: 100.0 g 100.9 °C
Accuracy: 0.9 °c
Agilent Recommended: >= 110  |%setpointinK ( [37 °C

<= 1.0 % setpoint in K (137 °C

Data for this setpoint was entered manually.

Reason: Data logging solution currently not available.

Overall GC Oven Temperature Accuracy Test Status

Pass

GC Oven Temperature Stability

Name: 17890 1
Setpoint Status: IPass f
1
Setpoint/Average
Temperature: { 1000  [100.9 °C
Stability: 0.0 °C
Agilent Recommended: {<= 0.5

Data for this setpoint was entered manually.

Reason: Data logging solution currently not available.
Date: December 24, 2020 2:51:10 PM
System ID: GM-7
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Overall GC Oven Temperature Stability Test Status

Agilent CrossLab Compliance Services

Pass

Log Amp

Tested Combination1 Front SSL | External sSQ

Name: §5977A !
Setpoint Status: [Pass l
Overall Log Amp Test Status

IPass

RFPA

Tested Combination1 Front SSL ! External sSQ

Name: ,5977A I
Setpoint Status: lPass I
Amu: ‘1050 imiz Drift After Five Minutes: RFPA Voltage:

- 1
15 mV 518 mVv
Agilent Recommended: >= 1-100 and i<= 100 <= 11100
, 5 i

Overall RFPA Test Status
!Pass }

Tune EI

Tested Combination1 Front SSL ! External sSQ

Name: [5977A !
Setpoint Status: lPass j
Filament: l 1

Setpoint Status:. [Pass I
Filament: 2 |

Overall Tune El Test Status

Pass
Date: December 24, 2020 2:51:10 PM
System ID: GM-7
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Signal to Noise El

Tested Combination1 Front

SSL

/ External

SQ

Name: ISQ??A

Source: ]EI - Extractor

Filament:

Setpoint Status: lPass
Signal to Noise:

Agilent Recommended:

1472

1200

Source: lEI - Extractor

Filament:

Setpoint Status: lPass

Signal to Noise:

Agilent Recommended:

3400

1200

Overall Signal to Noise El Test Status

Pass

Date: December 24, 2020 2:51:10 PM

System ID: GM-7
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Instrument Details

Purpose

This section describes the as found system configuration.

Details

System
System ID
Manufacturer
Name

Tested Combination1

Injection Technique

GM-7
Agilent Technologies

7890

Manual Injection

Agilent CrossLab Compliance Services

Inlet Front
Detector External
LTM Included? No

Sampler 1
Manufacturer Agilent Technologies
Type Manual Injection
Usage Sample Injection
Syringe Volume (pL) 10

Mainframe 1
Manufacturer Agilent Technologies
Name 7890
Model Number G3442B
Serial Number CN14133181
Firmware Revision B.02.03
Oven Type Standard

Date: December 24, 2020 2:51:10 PM

System ID: GM-7
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Inlet 1

Manufacturer
Name

Type
Location
Carrier Gas
Contro! Type

Purged Inlet

Detector 1

Manufacturer
Name
Type

Location

Mass Spectrometer 1

Manufacturer

Type

Name

Serial Number
Firmware Revision
High Vacuum System

Scouting Run Standard

MS El Source 1

Agilent Technologies

7890

SSL

Front

Helium

Electronic Pressure Control (EPC)

Yes

Agilent Technologies
Mass Spectrometer
Mass Spectrometer

External

Agilent Technologies
sQ

5977A

US1415M209

5977 6.00.21

Turbo Pump

OFN Std

Agilent CrossLab Compliance Services

Manufacturer Agilent Technologies
Source Type El - Extractor
Number of filaments 2

Date: December 24, 2020 2:51:10 PM

System ID: GM-7
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Electronic Signature

Purpose

This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document,
including attachments. The ACE sign-off is an electronic signature that requires two distinct identification components: unique username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an
electronic signature. As a trained official operator, the Agilent representative has a unique password and logon to access ACE and
electronically sign this document. (Other e-signatures can be applied to this document using a Document Content Management or other
suitable method defined in your data access and control procedures.)

Details

Full Name of Signer: Supasak Nimsongtham

Logged On User Name: supasak.nimsongtham@agilent.com

Signature Creation Date: December 24, 2020

Reason for Signature: Executed protocol and published this original version of document

Regulatory Disclaimer

This document provides a protocol to verify and record instrument configuration and evidence of proper operation. It has been prepared from our
interpretation of applicable regulations as well as industry best practices. The document is designed to provide an important component of a complete
compliance package. Validation depends upon many factors and use of this protocol alone does not assure compliance. Agilent Technologies makes no

promises or representations as to its sufficiency for any specific regulatory program.

Warranty

Agilent Technologies makes no warranty of any kind to this material, including but not limited to, the implied warranties or merchantability and fitness for
a particular purpose. Agilent Technologies shall not be liable for errors contained herein or for incidental or consequential damages in connection with the

furnishing, performance, or use of this material.

Date: December 24, 2020 2:51:10 PM
System ID: GM-7
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Agilent CrossLab Compliance Services

Setpoint Status: Pass
Zone: Oven
Temperature:
Setpoint 100.0 “C
Actual 99.9
Accuracy: -0.1 °C
Agilent Recommended: >= 14,0
<= 4.0
Overall Headspace Heated Zones Temperature Accuracy Test
|Pass
GC Oven Temperature Accuracy
Name: 7890
Setpoint Status: Pass
Zone: Qven
Setpoint/Actual
Temperature: 230.0 229.8 °C
Accuracy: -0.2 e
Agilent Recommended: >= 110 % setpoint in K ( |-5.0 °C
<= 1.0 % setpoint in K ( |50 °C
Setpoint Status: Pass
Zong: Oven
Setpoint/Actual
Temperature: 100.0 99.8 °C
Accuracy: -0.2 °C
Agilent Recommended: >= 1-1.0 % setpoint in K { |-3.7 °C
<= 1.0 % setpoint in K ( 13.7 °C

Overall GC Oven Temperature Accuracy Test Status

Pass

GC Oven Temperatura Stability

Name: 7890
Date: November 25, 2021 5:20:10 PM
System ID: GM-6
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Agilent CrossLab Compliance Services

Setpoint Status: | Pass

Setpoint/Average
Temperature: | 100.0 |99.8 [ °C
Stability: 0.2 °C
Agilent Recommended: i<= 0.5

Overall GC Oven Temperature Stability Test Status

Pass

Log Amp

Tested Combination Front SSL / External

sQ

Name: i59750 inert XL with TAD

Setpoint Status: | Pass

Overall Log Amp Test Status

Pass

RFPA

Tested Combination1 Front SSL ! External

3Q

Name: [59750 inert XL with TAD

Setpoint Status: [Pass

Amu: 1050 m/z Drift After Five Minutes:

18 mV

RFPA Voltage:

519 mv

Agilent Recommended: i>= -100 and |<= |100

] |<= 1100

Overall RFPA Test Status

Pass |

Tune EI

Tested Combination1 Front SSL ! External

5Q

Name: |5975c inert XL with TAD

Setpoinf Status: fPass

Filament:

Date: November 235, 2021 5:20:10 PM
System ID: GM-6
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Setpoint Status: | Pass

Filament:

This test’s 0 commeni(s) and 1 deviation{s) are available in the Attachments section.

Overall Tune El Test Status

Pass

Scouting Run

Tested Combination1 Front SSL { External sQ
Headspace

Name: T697A with Tray

Source: El - Inert !

Setpoint Status: |Completed

Injection Volume on Column: |1000 I uL

Overall Scouting Run Status

Completed

Injection Precision

Tested Combination1 Front SSL / External sSQ

Name: T7697A with Tray

Source: El - Inert

Setpoint Status: |Pass

Injection Volume on Column: |1000 J uL

Area R3D: 1.61 % Retention Time RSD: 0.01 %o
Agilent Recommended: | <= 5.00 <= 1.00

Overall Injection Precision Test Status

Pass

Mass Ratio Precision

Date: November 25, 2021 5:20:10 PM
System ID: GM-6
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Tested Combination Front SSL / External sQ
Headspace
Name: 7697A with Tray
Source: El - Inert
Setpoint Status: |Pass
Injection Volume on Column: {1 000 uL
Area Mass 1 Mass Ratio
Abundance*s
RSD: 1.61 % 0.25 %
Agilent Recommended: <= {5.00 <= 15.00
Pass Pass

Overall Mass Ratio Precision Test Status

Pass

Injection Carry Over

Tested Combination Front SSL ! External 5Q
Name: 7697A with Tray

Source: El - Inert

Setpoint Status: Pass

Injection Volume on Column: 1000 uL

Area Carry Over: 0.00 %

Agilent Recommended: |<= 1.00

This test’s 0 comment(s) and 2 deviation(s) are available In the Attachments section.

Overall Injection Carry Over Test Status

Pass
Date: November 25, 2021 5:20:10 PM
System ID: GM-6
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Setpoint Status: Pass o

Agilent CrossLab Compliance Services

Setpoint Actual
Inlet Pressure: |l250 o psi ;2497 ) ‘ psi
Accuracy: 01 o W}psi
Agilent Recommended: <= 12 !
Overall Inlet Pressure Accuracy Test Status
iPass I
Detector Flow Accuracy
Name: 7890 - "
Front FID
Setpoint Status: ‘Pass o 7 :
Flow Type: ‘Fuel
Setpoint: 1300 ! mimin Measured Flow: 30.0 | mL/min
Accuracy: :Omoﬁ 1mUmin

Agilent Recommended: l<= 100

LG U PR
Limit is percentage of setpoint or 0.5 mifminute, whichever is largest.

Setpoint Status:

Flow Type:

Setpoint: J mbL/min

o7

<= {100

Accuracy:

Agilent Recommended:

Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.

Setpoint Status: [Pass N
Flow Type: ‘Makewp |
Setpoint: i250 - mbL/min

o5

<= 1100

Accuracy:

Agllent Recommended: ]

Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.

{ % setpoint

Measured Flow:

.mUmin

' J % setpoint

Measured Flow:

ilemin

| % setpoint

3003 | mUmin

(@67 {mimin )

(245 | mimin
ST 1
[

l mi/min )

Date:
System ID:

Qctober 20, 2021 10:15:57 AM
GC-5
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Setpoint Status:

Agilent CrossLab Compliance Services

T . -

Injection Volume on Column: 10 B ﬁii uL
Area RSD: E_—: % Retention Time RSD: 022 [%
Agilent Recommended: :;= .3 0o , (<= :"1.00. i
Overall Injection Precision Test Status
Fass e e e e e e e e e = !
Signal to Noise
Tested Combination1 Front SSL ! Front FID

Injection Tower
Name: 7890

Setpoint Status:
Signal to Noise:

Agilent Recommended:

Overall Signal to Noise Test Status

{Pass

11258310 [
>= 1300000 |

Date:

System ID: GC-5

QOctober 20, 2021 10:15:57 AM
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Mainframe 1

Manufacturer

Name

Model Number

Serial Number

Firmware Revision
Component ID/Asset No.

Oven Type

Inlet 1

Manufacturer
Name

Type
Location
Carrier Gas
Control Type

Purged Inlet

Detector 1

Manufacturer
Name

Type
Adapter

Control Type

Agilent Technologies
7890

G3440A
Us10813027
A01.12.1

GC-5

Standard

Agilent Technologies

7890

SSL

Front

Helium

Electronic Pressure Control {EPC)

Yes

Agilent Technologies
7890

FID

Capillary

Electronic Pressure Control (EPC)

Agilent CrossLab Compliance Services

Location Front

Makeup Gas Nitrogen
Date: October 20, 2021 10:15:57 AM
System ID: GC-5
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