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Report of Emission Air Quality and

Continuous Emission Monitoring Systems Audit at

Ratchaburi Power Plant, Ratchaburi province

Ratchaburi Power Co., Ltd.

July 8 and 18, 2023

1. Introduction

The continuous emission monitoring systems (CEMS) were installed at Ratchaburi Power Plant,
Ratchaburi province according to the requirements of the installation as Performance Specification
(PS), the audit of CEMS has to be performed by the third party. Thus, Ratchaburi Power Co., Ltd. has
assigned SGS (Thailand) Limited to conduct the Emission Air Quality and CEMS audit on July 2023.

The details of all performances are shown in the next topics.

2. Objectives

- To monitor emission air quality from HRSG 11, HRSG 12 and HRSG 21 Stack at Ratchaburi
Power Plant, Ratchaburi province and compare their results with the standard criteria prescribed by

the government agency.

- To certify that the continuous emission monitoring systems from HRSG 11, HRSG 12,
and HRSG 21 followed the requirements of 40 CFR 60 Appendix B, Performance Specification 2 (for
NOx and S0,), Performance Specification 3 (for O;) and Performance Specification 4 (for CO) in term

of the relative accuracy (RA).

SGS (Thailand) Limited | 100 Nanglinchee Road, Chongnonsee Yannawa Bangkok 10120
t (66-2) 678.18.13 f (66-2) 678.06 22 www.th.sgs.com
I
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3. Definitions

3.1 Reference Method (RM)

Reference Method (RM) means the measured results of stack emission which is conducted by
promulgated method for “Determination of Emission Air from Stationary Sources” according to the 40
CFR 60 Appendix A.

3.2 Relative Accuracy (RA)

The absolute mean difference between the gas concentration or emission rate determined by
the CEMS and the value determined by the reference method (RM), plus the 2.5% error confidence

coefficient of a series of tests, divided by the mean of the RM tests or the applicable emission limit.

4. Scope of the Test

4.1 Emission Air Quality

Performing the Emission Air Quality from HRSG 11, HRSG 12 and HRSG 21 Stack at Ratchaburi

Power Plant, Ratchaburi province as follow:
- HRSG11 : July8§, 2023
- HRSG 12 :lulys8, 2023
- HRSG21 :lJuly18,2023

4.2 Relative Accuracy Test

Performing the Relative Accuracy Test for the SO,, NOx, CO and O; as installed at HRSG 11,
HRSG 12 and HRSG 21 Stack, Ratchaburi Power Plant, Ratchaburi province as follow:

- HRSG11 : July8, 2023
- HRSG12 :July8, 2023

- HRSG21 :July 18,2023

For sampling Location shown in Figure 4-1.
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HRSG# 11 (July 8, 2023)

HRSG# 12 (July 8, 2023)

Figure 4-1 Sampling Location at
Ratchaburi Power Co., Ltd.
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HRSG# 21 (July 18, 2023)

Figure 4-1 Sampling Location at
Ratchaburi Power Co., Ltd. (Con’t)
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5. Reference Work Procedure

5.1 Emission Air Quality

The sampling and analytical methods of emission air quality were performed in accordance
with the standard methods accepted by Thai Regulations such as Department of Industrial Works (DIW)
and then the results of emission air quality will be compared with the reference standard in accordance
with the Notification of Ministry of Industry, B.E. 2547 (2004), issued under the Factory Act, B.E. 2535
(1992), dated October 7, B.E. 2547 (2004) for the New Power Plant. Details of sampling and analytical

methods are shown in Table 5.1-1.

Table5.1-1 Sampling and analytical methods

Parameters Sampling Methods Analytical Methods
- Total Suspended Particulates (TSP) U.S. EPA Method 5 Gravimetric Method
- Sulfur dioxide (SO3) U.S.EPA Method 6 Titration Method
- NOx (as NO,) U.S.EPA Method 7 Colorimetric Method
- Carbon monoxide (CO) U.S.EPA Method 10 Non dispersh@&f;;red analyzer
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5.2 Relative Accuracy Test

o Relative Accuracy Test

The Performance Specification (PS) Test Procedure is based on the U.S. EPA Regulation
according to the 40 CFR 60 Appendix B as the following.

- PS-2  :The Specifications and Test Procedures for SO, and NOx Continuous Emission
Monitoring Systems in Stationary Sources.

- PS-3  :The Specifications and Test Procedures for O, Continuous Emission
Monitoring Systems in Stationary Sources.

- PS-4  :The Specifications and Test Procedures for CO Continuous Emission

Monitoring Systems in Stationary Sources.

6. Procedure of the Relative Accuracy Test Audit (RATA)

The RATA test is conducted by following the procedures described in the applicable PS in Appendix
B for Relative Accuracy Test Audit (RATA) as the following.

1) RA Test Condition : Conduct the RA test according to the procedure given as below, while the

affected facility is operating at normal load.

2) Sampling Technigue for RM Tests : for integrated samples make a sample traverse of at least 21

minutes, sampling for an equal time at each traverse point

3) Number of RM Test : Twelve (12) sets of samples of SO,, NOx, CO, and O,, were collected for
each CEMS unit.

4) RM Test : The reference method for determination of SO,, NOx, CO, and O,, based on the U.S.
EPA, 40 CFR 60 Appendix A as per Table 6-1.

Table 6-1 The reference methods (RM) for the Relative Accuracy Test Audit (RATA)

Parameters Reference Methods
SO, U.S. EPA Method 6C
NOx U.S. EPA Method 7E
Cco U.S. EPA Method 10
0, U.S. EPA Method 3A

Source: - based onthe U.S. EPA, 40 CFR 60 Appendix A
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5) Correlation of RM and CEMs Data : Correlate the CEMs and the RM test data as to the time and

duration by first determining from the CEMs final output (the one used for reporting) the integrated
average pollutant concentration or emission rate for each pollutant RM test period. Consider system
response time, and confirm that the pair of results are on a consistent moisture, temperature, and
diluents’ concentration basis. Then, compare each integrated CEMs value against the corresponding
average RM value. For integrated sampling technique, make a direct comparison of the RM results and

CEMs integrated average value.

6) Calculation : Calculate the mean difference between the RM and CEMs values in the units of the
emission standard, Standard Deviation (Sq), Confidence Coefficient (CC) and the Relative Accuracy (RA) as

the followings.

- All data from the RM and CEMs are on a consistent dry basis and on a consistent diluents’

basis and in the unit of the emission standard.

- Arithmetic Mean (H ) : Calculate the arithmetic mean of the difference of a data set as

follows:

— 1 n
d =szi (Equation 1)

=
>
0]
=
(0]
>S

|

Number of data points.

Algebraic summation of the individual difference d;

&

- Standard Deviation (Sq) : Calculate the standard deviation as follows :

Zdi " n (Equation 2)
Sq =

- Confidence Coefficient (CC) : Calculate the 2.5% error confidence coefficient

(one-tailed) as follows:

cc = togrs —4 (Equation 3)
Jn
Where : too7s = t-value (see Table 6-2)




Report of Emission Air Quality and Continuous Emission Monitoring Systems Audit

Ratchab

uri Power Plant, Ratchaburi province
Ratchaburi Power Co., Ltd. (July 2023)

Table 6-2 The t-Value

n? to.975 n? to.975 n? to.975
2 12.706 7 2.447 12 2.201
3 4.303 8 2.365 13 2.179
4 3.182 9 2.306 14 2.160
5 2.776 10 2.262 15 2.145
6 2.571 11 2.228 16 2.131

- Relative Accuracy (RA) : Calculate the RA of a set of data as follows:

e S0, NOxand CO

RA =
e 0O,
RA =
Where:  [d]
cC]|
RM

1 ecl

X 100

(from Equation 1)

(from Equation 3)

(Equation 4)

(Equation 5)

Absolute value of the mean differences

Absolute value of the confidence coefficient

Average RM value. In cases where the average emissions for

the test are less than 50% of the applicable standard,

substitute the emission standard value in the denominator of

Equation 4 in place of RM . In all other cases, use RM .

7) Accepted Criteria : The accepted criteria of RA are shown in Table 6-3.
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Table 6-3 The accepted criteria for the Relative Accuracy Test Audit (RATA)

Accepted Criteria
Parameters
Compared with RM Compared with Standard
SO, (PS-2) 20% of RM Y/ 10% of Standard ¥
NOy (PS-2) 20% of RM Y/ 10% of Standard ¥
CO (PS-4) 10% of RM V 5% of Standard ¥
0, (PS-3) 1% 0,Y -

Remarks: Y RA criteria is referred to 40CFR 60 Appendix B, U.S. EPA : Performance Specification (PS)
2/ Notification of Ministry of Industry, B.E. 2547 (2004), issued under the Factory Act, B.E.
2535 (1992), dated October 7, B.E. 2547 (2004) for the New Power Plant.
3/ Notification of the Ministry of Industry, subjected “Industrial Emission Standards”,
dated December 4, 2006.

7. Results
7.1 Emission Air Quality
The emission air quality of HRSG 11, HRSG 12 and HRSG 21 Stack were monitored on July 8

and 18, 2023 which calculated at 7% 0,, 25°C, 1 atm or 760 mm.Hg and dry basis. The details of emission air

quality monitoring results can be concluded as the following.

- HRSG 11 Stack

The Total Suspended Particulates (TSP), NOy (as NO3), SOz and CO of HRSG 11 Stack were
monitored on July 8, 2023. It was found that TSP result was 1.33 mg/Nm?3, NOx (as NO,) was 69.30 ppm
and CO was 4.0 ppm at condition 7% O,. For SO, from this stack was not detected. The detail of analysis

results is shown in Table 7.1-1.
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- HRSG 12 Stack

The Total Suspended Particulates (TSP), NOx (as NO3), SO, and CO of HRSG 12 Stack were
monitored on July 8, 2023. It was found that TSP result was 1.01 mg/Nm?3, NOx (as NO,) was 41.43 ppm
and CO was 2.3 ppm at condition 7% O,. For SO, from this stack was not detected. The detail of analysis

results is shown in Table 7.1-2.

- HRSG 21 Stack

The Total Suspended Particulates (TSP), NOx (as NO3), SO, and CO of HRSG 21 Stack were
monitored on July 18, 2023. It was found that TSP result was 0.91 mg/Nm?3 and NOx (as NO,) was 62.62
ppm at condition 7% O,. For SO, and CO from this stack was not detected. The detail of analysis results is
shown in Table 7.1-3.

When comparing emission air quality analytical results with the Emission Standard prescribed
by the Notification of Ministry of Industry, B.E. 2547 (2004), issued under the Factory Act, B.E. 2535 (1992),
dated October 7, B.E. 2547 (2004) for the New Power Plant, it was found that Total Suspended Particulates
(TSP), NO4 (as NO,), SO>and CO from HRSG 11, HRSG 12 and HRSG 21 Stack at Ratchaburi Power Plant were

within the standard criteria.

-10 -



Report of Emission Air Quality and Continuous Emission Monitoring Systems Audit
Ratchaburi Power Plant, Ratchaburi province
Ratchaburi Power Co., Ltd. (July 2023)

Table 7.1-1 The results of emission air quality from HRSG 11 Stack at Ratchaburi Power Plant,
Ratchaburi province on July 8, 2023
Parameter Unit Value Standard Analytical Methods
Fuel Type - Natural Gas - -
Stack Diameter cm. 697 - -
Stack Temperature oC 109.3 - -
Dry Gas Temperature oC 34.8 - -
Absolute Stack Pressure mm.Hg 755.6 - -
Air Velocity m/s 22.15 - U.S.EPA Method 2
Volumetric Flow Rate at actual O | Nm3/hr, dry 2,124,341 - U.S.EPA Method 2
Moisture % 9.85 - U.S.EPA Method 4
o % 1389 - U.S. EPA Method 3A
CO; % 4.08 -
TSP at7 % O, mg/Nm3 1.33 60/ U.S.EPA Method 5
NO, (as NO;) at 7 % O, ppm 69.30 120%,963%/ U.S.EPA Method 7
SO, at 7% O, ppm N.D. 20V U.S.EPA Method 6
CO at 7% O, ppm 4.0 6902/ U.S.EPA Method 10
Remarks: - N = Normal condition means reference condition at temperature of 25 °C, pressure of

1 atm or 760 mm.Hg, and dry basis.

- N.D. = Not Detected, detection limit at actual O; of SO, <1 ppm
Notification of Ministry of Industry, B.E. 2547 (2004), issued under Factory Act B.E. 2535

Sources: Y

(1992), dated October 7, B.E. 2547 (2004), New Power Plant.
s Notification of the Ministry of Industry, B.E. 2549 (2006)
3/ Emission Standard from EIA of RPCL Plant.

-11 -
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Table 7.1-2 The results of emission air quality from HRSG 12 Stack at Ratchaburi Power Plant,
Ratchaburi province on July 8, 2023
Parameter Unit Value Standard Analytical Methods
Fuel Type - Natural Gas - -
Stack Diameter cm. 697 - -
Stack Temperature oC 92.4 - -
Dry Gas Temperature oC 37.4 - -
Absolute Stack Pressure mm.Hg 755.7 - -
Air Velocity m/s 17.37 - U.S.EPA Method 2
Volumetric Flow Rate at actual O | Nm3/hr, dry 1,713,018 - U.S.EPA Method 2
Moisture % 11.43 - U.S.EPA Method 4
0, % 13.78 -
o o 457 - U.S. EPA Method 3A
TSP at7 % O, mg/Nm3 1.01 60/ U.S.EPA Method 5
NO, (as NO;) at 7 % O, ppm 41.43 120%,963%/ U.S.EPA Method 7
SO, at 7% O, ppm N.D. 20V U.S.EPA Method 6
CO at 7% O, ppm 2.3 6902/ U.S.EPA Method 10
Remarks: - N =Normal condition means reference condition at temperature of 25 °C, pressure of

1 atm or 760 mm.Hg, and dry basis.

- N.D. = Not Detected, detection limit at actual O ; of SO, <1 ppm
Sources: Y Notification of Ministry of Industry, B.E. 2547 (2004), issued under Factory Act B.E. 2535

(1992), dated October 7, B.E. 2547 (2004), New Power Plant.

2/

Notification of the Ministry of Industry, B.E. 2549 (2006)
3/ Emission Standard from EIA of RPCL Plant.

-12 -
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Table 7.1-3 The results of emission air quality from HRSG 21 Stack at Ratchaburi Power Plant,

Ratchaburi province on July 18, 2023

Parameter Unit Value Standard Analytical Methods
Fuel Type - Natural Gas - -
Stack Diameter cm. 697 - -
Stack Temperature oC 102.3 - -
Dry Gas Temperature oC 35.8 - -
Absolute Stack Pressure mm.Hg 752.1 - -
Air Velocity m/s 22.44 - U.S.EPA Method 2
Volumetric Flow Rate at actual O | Nm3/hr, dry 2,185,151 - U.S.EPA Method 2
Moisture % 9.74 - U.S.EPA Method 4
0, % 13.75 -
o o 405 - U.S. EPA Method 3A
TSP at7 % O, mg/Nm3 0.91 60/ U.S.EPA Method 5
NO, (as NO;) at 7 % O, ppm 62.62 120%,963%/ U.S.EPA Method 7
SO, at 7% O, ppm N.D. 20V U.S.EPA Method 6
CO at 7% O, ppm N.D. 6902/ U.S.EPA Method 10
Remarks: - N =Normal condition means reference condition at temperature of 25 °C, pressure of

1 atm or 760 mm.Hg, and dry basis.
- N.D. = Not Detected, detection limit at actual O ; of SO; <1 ppm and CO< 1 ppm

Sources:

2 Notification of the Ministry of Industry, B.E. 2549 (2006)

3/ Emission Standard from EIA of RPCL Plant.

Notification of Ministry of Industry, B.E. 2547 (2004), issued under Factory Act B.E. 2535
(1992), dated October 7, B.E. 2547 (2004), New Power Plant.

-13 -
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7.2 Relative Accuracy Test Audit (RATA)

The summary of RATA results of CEMs has installed at HRSG 11, HRSG 12 and HRSG 21 Stack at
Ratchaburi Power Plant, Ratchaburi province conducted on July 8 and 18, 2023 and it was found that the
RATA of SO,, NOx, CO and O, met the RA accepted criteria of U.S. EPA regulated in 40 CFR 60 Appendix B,
Performance Specification 2, 3 and 4 (PS-2, PS-3 and P S-4). The details are shown in Table 7.2-1.-7.2-3.

- 14 -
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Table 7.2-1 Summary of RATA results of CEMs at HRSG 11 Stack at Ratchaburi Power Plant, Ratchaburi
province on July 8, 2023
RA
Parameters Units CEMS RM Diff. cc RA% Acceptance R
(by SGS) L or Not Passed
Criteria
NOyx at 7%0, o o1/
(compared with RM) ppm 62.93 62.20 -0.73 0.08 1.29% 20% passed
O: % 13.77 13.84 0.07 - 0.07% 1%/ passed
(compared with RM)
SO, at 7%0,
(compared with Emission standard ppm 3.38 3.08 -0.29 0.19 2.42% 10%2/ passed
20 ppm)
CO at 7%0,
(compared with Emission standard ppm 6.95 6.61 -0.34 0.53 0.13% 5%3/ passed
690 ppm)

Remarks: Y

RA Criteria is referred to 40CFR 60 Appendix B, U.S. EPA : Performance Specification (PS)

2/ RA value was compared with Notification of Ministry of Industry, B.E. 2547 (2004), issued under
Factory Act B.E. 2535 (1992), dated October 7, B.E. 2547 (2004), New Power Plant or Ratchaburi

Power Plant Criteria

3 RA value was compared with the emission standard according to the Notification of

the Ministry of Industry, subjected “Industrial Emission Standards”, dated December 4, 2006

Table 7.2-2 Summary of RATA results of CEMs at HRSG 12 Stack at Ratchaburi Power Plant, Ratchaburi
province on July 8, 2023
RM RA Passed
Parameters Units CEMS (by SGS) Diff. cC RA% Acceptance or Not
v Criteria Passed
NO)( at 7%02 o, 0/1/
(compared with RM) ppm 51.79 51.27 0.53 1.70 4.34% 20% passed
O: % 13.99 13.83 -0.17 - 0.17% 1%/ passed
(compared with RM)
SOz at 7%02
(compared with Emission standard ppm 1.82 1.77 -0.05 0.13 0.89% 10 %2/ passed
20 ppm)
CO at 7%0,
(compared with Emission standard ppm 4.06 2.47 -1.60 1.23 0.41% 5%3/ passed
690 ppm)

Remarks: Y

RA Criteria is referred to 40CFR 60 Appendix B, U.S. EPA : Performance Specification (PS)

2/ RA value was compared with Notification of Ministry of Industry, B.E. 2547 (2004), issued under
Factory Act B.E. 2535 (1992), dated October 7, B.E. 2547 (2004), New Power Plant or Ratchaburi

Power Plant Criteria

3 RA value was compared with the emission standard according to the Notification of

the Ministry of Industry, subjected “Industrial Emission Standards”, dated December 4, 2006

-15 -
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Table 7.2-3 Summary of RATA results of CEMs at HRSG 21 Stack at Ratchaburi Power Plant, Ratchaburi

province on July 18, 2023

RM RA Passed
Parameters Units CEMS (by SGS) Diff. cc RA% Acceptance or Not
y Criteria Passed
NOx at 7%0, o o1/
(compared with RM) ppm 68.84 65.63 3.22 0.28 5.33% 20% passed
O: % 13.78 13.76 -0.02 - 0.02% 1%/ passed
(compared with RM)
SO, at 7%0,
(compared with Emission standard ppm 1.37 0.69 -0.68 0.17 4.24% 10%2/ passed
20 ppm)
CO at 7%0,
(compared with Emission standard ppm 0.01 0.31 0.30 0.08 0.06% 5%3/ passed
690 ppm)

Remarks: Y RA Criteriais referred to 40CFR 60 Appendix B, U.S. EPA : Performance Specification (PS)
2/ RA value was compared with Notification of Ministry of Industry, B.E. 2547 (2004), issued under
Factory Act B.E. 2535 (1992), dated October 7, B.E. 2547 (2004), New Power Plant or Ratchaburi
Power Plant Criteria
3 RA value was compared with the emission standard according to the Notification of

the Ministry of Industry, subjected “Industrial Emission Standards”, dated December 4, 2006
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ABS Quality Evaluations

Certificate Of Conformance

This is to certify that the Quality Management System of:

SGS (Thailand) Ltd.

100 Nanglinchee Road, Chongnonsee, Yannawa,

Bangkok 10120
Thailand

{WITH ADDITIONAL FACILITIES LISTED ON ATTACHED ANNEX)
has been assessed by ABS Quality Evaluations, Inc. and found to be in conformance with the requirements set forth by: -

1ISO 9001:2015

The Quality Management System is applicahle;t

v
/ -
BS QE Website (www.abs-ge.com). For certificates issued in the Paople'sF

ic’of China information may also be
verified on the CNCA website {www.cnca.gov.cn). '

Certificate No: 52229

Certification Date: 30 July 2015 x O\J

Effective Date: 23 July 2020 \ . 3 M}
o

Expiration Date: 24 July 2023 o,

Revision Date: 23 July 2020 Dominic Townsend, President

9 0k MUITy
aut? OC Ty,

£ i
S1AF:

o e
Nirirn e

ACCRECDITEDR
I

WAHADEMENT TYSTELN
EXRIRICATION D00

Validity of this certificate s based on the successful completion of the periodic surveillance audits of the management system defined by the above seope and is contingent upon
promps,written notification to ABS Quality Evaluations, Inc. of significant changes to the management system or components thereof.

ABS Quality Evaluations, Inc. 1701 City Plaza Drive, Spring, TX 77389, U.S.A.
Validity of this certificate may be confirmed at www.abs-qe.com/cert_validation.

Copyright 2011-2020 ABS Quality Evaluations, Inc. All rights reserved.

Page | of 2



ABS Quality Evaluations

ISO 9001:2015

Certificate Of Conformance
ANNEX

Cerlificate No: 52229

SGS (Thailand) Ltd.
At Below Facilities:

Facility: Facity 1 - Rayong Branch Facility:
11209 and 1/211 Moo 1 T. Ban Chang,
A.Ban Chang,
Rayong 21130
Thailand

Acivity: Inspection & Testing.

Aciivity:

Facility: Facility 5 - Rama 111 Branch, Laboratary Services Facility: Facllity 6 - S@S (Cambodia) Limited

41716 - 20, 41123 Rama Yl Road Soi 58, No.1076 A-D,Street 371,Phum Trea 1l Sangkat Steung Meanchey,
Chongnonsee, Yannawa, Khan Meanchey, Phnom Penh,
Bangkok 10120
Thailand Cambadia
Activity: Testing. Activity: Inspection.

ot Kz
A L LT

IAF:

iy RS
Vitia ave bt

ACCARODITED

— i
WANAMDARE BYETELN
ELTDACATION S0

Validity of this certificate may be confirmed at www.abs-qe.com/cert_validation.
Copyright 2011-202¢ ABS Quality Evaluations, Inc. All rights reserved.
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ABS Quality Evaluations

Certificate Of Conformance

This is to certify that the Health and Safety Management System of:
SGS (Thailand) Ltd.
100 Nanglinchee Road, Chongnonsee, Yannawa,

Bangkok 10120
Thailand

{WITH ADDITIONAL FACILITIES LISTED ON ATTACHED ANNEX}

has been assessed by ABS Quality Evaluations, Inc. and found to be in conformance with the requirements set forth by:

ISO 45001:2018

be verified on the CNCA website (www.CNCA.gov.ch).

Certificate No: 61139 B O\J
Effective Date: 07 September 2020 \ S \}
Expiration Date: 06 September 2023

Revision Date: 07 September 2020 Dominic Townsend, President

AcCtmLDITED

MLSAAEMENT EVETIME
GINTIPEATICN 800

4 Systern ©

Validity of this certificate is based on the successful completion of the periodie surveiliance audits of the management system defined by the above scope and is contingent upon

prompt written notification to ABS Quality Evaluations, Inc. of significant changes to the management system or components thereof.
ABS Quality Evaluations, Inc. 1701 City Plaza Drive, Spring, TX 77389, U.5.A.

Validity of this certificate may be confirmed at www.abs-qe.com/cert_validation.

Copyright 2011-2020 ABS Quality Evaluations, Inc. Ali rights reserved.
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ABS Quality Evaluations

ISO 45001:2018

Certificate Of Conformance
ANNEX

Cerfificate No: 61139

SGS (Thailand) Ltd.
At Below Facilities:

Facility: Facility 1 - Rayong Branch Fagility: Faclity 2 - SriraiTJa'd'rﬁca
11208 and 1/214 Maa 1 T. Ban Chang, it
A. Ban Chang,
Rayong 21130

Thalland
Ingpection & Testing.

Aclivity:

Thaifand
Activity: Inspection, FI.Ig:Ir

Facility: Facility 5 - Ram Il Branch, Laboratory Services Facillty: Faclity 7 - Eastem Seaboard Office, Automotive Laboratory Service
41118 - 20, 41/23 Rama Ill Road Soi 59, Eastern Seaboard Industrial Estate 300/109 Moo 1,
Chongnonseg, Yannawa, Ta Sit, Pluakdaeng,
Bangkok 10120 Rayeng 24140
Thalland Thalland
Activity: Testing. Activity: Testing.

ACCREDITED
——= —-—
MANABEMCHT NYETCME
CERTHIEATION RO

Mozl

Validity of this cerfificate may be confirmed at www.abs-ge.com/cert_validation.

Copyright 2011.2020 ABS Quality Evaluations, Inc. All rights reservad.

Page 2 of 2
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CEMs Analyzer





















Standard gas for RATA



YA Certificate of Conformity
BIG 1=

BANGKOK INDUSTRIAL GAS CO.,LTD.

3 Rajanakarn Bidg., 11t Floor, South Sathorn Rd.,
Yannawa, Sathorn, Bangkok 10120 Thailand

Tel : (662) 685-6789 Fax : (662) 685-6790-1

Customer Name . SGS (Thailand} Co., Ltd. Delivery Date : 15 Sep 2022
Product : 1100060 Analyzed Date
Product Name : CY N2 UHP 7M3 47S CGAS80 Best if used by : -
Cylinder Type : 47 LITERS STEEL Delivery order : 3300160246
Cylinder Valve : CGA 580 Inspection lot :; 040000016047
Filling Pressure : 2000 PSIG @ 27°C Gas content : 7 M3

COMPONENT UNIT LOWER UPPER NOMINAL | ACTUAL |ANALYTICAL TEST METHCD

LIMIT LIMIT VALUE VALUE ACCURACY

Purity % 99.9990
Oxygen ppm{V) <3.0000
Moisture ppm(V) <3.0000
Carbon Monoxide ppm(V) <1.0000
Carbon Dioxide ppm(V) <1.0000
Total Hydrocarbon ppm({V) <1.0000
as CH4

Batch : 130922N201,090922N202

Sampling Cylinder : ‘
Cylinder Serial Number : CLC57802,11D126132,5P023117
Remark :

This certificate is issued electronically and is valid without a signature.
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