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CEMS Relative Accuracy Test Audit Amata B. Grimm Power 3 Ltd.

1. Introduction

The Amata B. Grimm Power 3 (ABP 3) Combined Cycle Cogeneration Plant Project is located
in Amata Nakorn Indutstrial Estate, Chonburi province. It is a new power plant with a
cogeneration process of approximately 133 MW capacity. The ABP3 CCCP consists of two (2)
gas turbines, two (2) heat recovery steam generators, HRSGs and one (1) steam turbine
generator.

Natural gas is the only fuel of this power plant. Fuel burns in the combustion chamber
causing the gas turbine to generate electricity through its generator. The hot waste gases
from the gas turbines are ducted to the heat recovery steam generator. The HRSG produces
high and low pressure steam needed to drive a steam turbine generator

The exhaust gas is discharged through the atmosphere through stack serving HRSG. The
HRSGs stack is 45 meters in height with a diameter of 2.89 meters. Each of the stack serving
HSRGs namely HRSG 31 & HRSG 32 are equipped with the dedicated CEMS which measure
and record concentrations of NOy, SO;, CO and O;.

Amata B. Grimm Power 3 Ltd. has engaged SECOT to conduct a CEMS performance audit
using the Relative Accuracy Test Audit (RATA) test method for two (2) stacks including HRSG
31 and HRSG 32 stacks. RATA testing is applicable for assessment of problem that might
affect the accuracy of NO,, 50, O; and CO CEMS after a CEM system had been installed and
continued operation.

The Performance audit of the plant CEMS, SECOT Co., Ltd. conducted the Relative Accuracy
Test Audit (RATA) for the gas monitoring systems was conducted on September 23, 2022,
This test report presents the audit results of RATA.

The test design for CEMS RATA test is based on the US EPA Code of Federal Regulation (CFR)
40 Part 60, Method 3A, Method 6C, Method 7E and Method 10 in the Appendix A, and the
Performance Specifications 2, 3 and 4 in the Appendix B and Procedure 1 of Appendix F.

The basic instrumental Method 3A, Method 6C, Method 7E and Method 10 measurement
system were used for O;, SO;, NO, and CO respectively. The US EPA Protocol 1 gas was used
as standard gas to calibrate the gas analyzers.

2. Objectives of the Test

m  To determine if the plant continuous emission monitoring system (CEMS) complied with
the 40 CFR 60 Appendix B, Performance Specification 2 (NO,/SO;), 4 (CO) and 3 (0,) and
Procedure 1 of Appendix F in terms of relative accuracy. The acceptance criteria for audit
accuracy are shown in Table 2-1.

®  To provide an indication of the CEMS accuracy after their continuing operation.

® To provide additional levels of confidence in the data for plant personnel if the audit
results are satisfactory.

= To provide recommendations to improve the accuracy of the gas monitoring systems (if
any).

222039 ABP3_RATAJSECOT CO,, LTD. Page 1 of 11 222039 ABF3_RATA



CEMS Relative Accuracy Test Audit Amata B, Grimm Power 3 Ltd.

Table 2-1 Acceptance Criteria for CEMS Relative Accuracy Test Audit

CEMS Relative Accuracy (RA)

20% when Reference Method (RM) mean value is used to
calculate RA (average emissions during the test are greater
than 50% of the applicable emission standard).

MOy or 10% when the applicable emission standard is used to
calculate RA (average emission during test are less than
50% of the applicable emission standard).

20% when RM mean value is used to calculate RA (average
emissions during the test are greater than 50% of the
applicable emission standard).

50, or 10% when the applicable emission standard is used to
calculate RA (average emission during the test are less
than 50% of the applicable emission standard.

10% when RM mean value is used to calculate RA,

co or 5% when the applicable emission standard is used to
calculation RA.
0, 1% 0,

3. Scope of the Test

Performing the Relative Accuracy Test Audit (RATA) for the NO,, 50, O; and CO CEMS
installed at the stacks serving HRSG 31 and HRSG 32.

4, Definition of Test

m Relative Accuracy Test Audit (RATA)

The basis of the RATA is that an independent automated system of high accuracy is used to
sample the exhaust gases from the units by a separate probe and sample system in order to
verify that the CEMS accurately measures the value of the monitored constituents.

The relative difference between the mean of the RM values and the mean of CEMS responses
were used to assess the accuracy of the CEMS.

The requirements are

m The unit must be operating at stable load greater than or equal to 50 percent of the unit
rating during the tests.

m The instrumental RM and CEMS data must be on a consistent basis, in this case, dry
sample and at actual oxygen content for NO, and SO, and at 7% oxygen for CO monitor.

CEMS Relative Accuracy Test Audit Amata B. Grimm Power 3 Ltd,

m A minimum of nine (9) sets of data must be collected and reported. More than nine (9)
sets of data can be taken and the tester can reject up to three (3) sets of data. However,
all data sets must be submitted. The data sets consist of readings 1 minute each for 7
minutes at the first traverse point, then move to the 2 remaining points with the same
procedure. Meaning that total sampling time per data set is 21 minutes. The data is then
averaged for reporting.

m The required accuracy for the NO, monitor must be no greater than 20% when the mean
value of the RM test data is used to calculate RA (in case where average emissions during
test are greater than 50% of the applicable emission standard) or 10% when the
applicable standard is used to calculate RA (in case where average emissions during test
are less than 50% of the applicable emission standard).

For HRSG 31 stack, the NO, emission standard as per the EIA requirement is limited at 60
ppmvd@7%0,. Since the values of NO, measured were in the range of 14.53
ppmvd@actual O; or 29.71 ppmvd@7%0,, then the acceptance criteria used is 10%.

For HRSG 32 stack, the NO, emission standard as per the EIA requirement is limited at 60
ppmvd@7%0;. Since the values of NO, measured were in the range of 11,99
ppmvd@actual O; or 24.71 ppmvd@7%0;, then the acceptance criteria used is 10%.

The required accuracy for the SO, monitor must be no greater than 20 % when the mean
value of the RM test data is used to calculate RA (in case where average emissions during
test are greater than 50% of the applicable emission standard) or 10 % when the
applicable standard is used to calculate RA (in case where average emissions during test
are less than 50% of the applicable emission standard).

For HRSG 31 stack, the SO, emission standard as per the EIA requirement is limited at 15
ppmvd@7%0;. Since the values of SO, measured were in the range of 0.10
ppmvd@actual 0; or 0.21 ppmvd@7%0;, then the acceptance criteria used is 10%.

For HRSG 32 stack, the SO, emission standard as per the EIA requirement is limited at 15
ppmvd@7%0;. Since the values of SO, measured were in the range of 0.07
ppmvd@actual O; or 0.15 ppmvd@7%0;, then the acceptance criteria used is 10%.

m The required accuracy for the CO, must be between 10% when the mean value of the RM
test data is used to calculate RA or 5% when the emission standard is used to calculate
RA.

For HRSG 31 stack, the CO emission standard as per the Ministry of Industry (MOI)
standard is 690 ppmvd@7%0;. Since the values of CO measured were in the range of
0.52 ppmvd@actual O; or 1.07 ppmvd@7%0;, then the acceptance criteria used is 5%.

For HRSG 32 stack, the CO emission standard as per the Ministry of Industry (MOI)
standard is 690 ppmvd@7%0;. Since the values of CO measured were in the range of
0.24 ppmvd@actual O; or 0.49 ppmvd@7%0,, then the acceptance criteria used is 5%.

= The required accuracy for O, monitor must be + 1 % of 0.

222039 ABP3_RATA/SECOT Page 2 of 11 227039 ABP3_RATA
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CEMS Relative Accuracy Test Audit Amata B. Grimm Power 3 Ltd.

5. Testing Location and Number of Tests

Relative accuracy test audit is defined as the mean of gas concentration of emission rate
determined by the CEMS and the value determined by the Reference Method's (RM) divided
by the mean of the Reference Method or the emission standard.

RATA took place at the HRSG 31 and HRSG 32 stacks. The 45 meters stack is cylindrical in
shape with an inner diameter of approximately 2.89 meters at the sampling elevation.

The RATA was performed at one of the four (4) test ports located at the circular stack on two
(2) perpendicular diameters, which did not interfere with plant’ s CEMS probe. RATA was
conducted at 3 traverse points, i.e., at 0.4, 1.2 and 2.0 meters from the stack or duct wall. All
of these traverse points were located on the measurement line, which passed through the
centroidal area and did not interfere with the plant CEMS measurement.

Detail of number of traverse points and sampling time for RATA is shown in Table 5-1.

Table 5-1 Summary of Number of Traverse Points and Sampling Time for RATA

Emission | Traverse Point Sampling Time Proposed Test Method
. 21 minfset of data
NO, 3 points (7 minutes at each point) PS-2, Method 7E

) 21 min/set of data
S0; 3 points (7 minutes at each point) PS-2, Method 6C

) 21 min/set of data
co 3 points (7 minutes at each point) PS-4, Method 10

, 21 min/set of data
(o7} 3 points (7 minutes at each point) PS-3, Method 3A

6. Testing Date

HRSG 31 stack : September 23, 2022
HRSG 32 stack : September 23, 2022

7. Testing Equipment
Details of testing equipments are discussed below.

Sample Probe. Heated stainless steel, open ended, straight tube of sufficient length to
traverse the sample point.

Particulate Filter. An heated out-of-stack filter. The filter should be glass fiber mat.

Calibration Valve Assembly. For blocking the sample gas flow and introducing calibration
gases to the measurement system at the outlet of the sampling probe when in the calibration
mode,

CEMS Relative Accuracy Test Audit Amata B, Grimm Power 3 Ltd.

Sample Line Heated (sufficient to prevent condensation). Teflon tubing, to transport the
sample gas to the moisture removal system.

Moisture Removal System. Condenser or cooling unit to remove condensate continuously
from the sample gas while maintaining minimal contact between the condensate and the

sample gas.

Sample Transport Line. Teflon tubing to transport the sample from the moisture removal
system to the sampling pump, sample manifold.

Sample pump. A non-reactive leak free sample pump to pull the sample gas through the
system at a flow rate sufficient to minimize the response time of the measurement system.

Sample Flow Rate Control. A sample flow rate control valve and roetameter, to maintain a
constant sampling rate within 10 percent.

Sample Gas Manifold. To divert a portion of the sample gas stream to the analyzers and
the remainder to the by-pass discharge vent. The sample gas manifold should also include
provisions for introducing calibration gases directly to the analyzer.

Gas Analyzers

NO, Analyzer: Teledyne Model 200EH and API Model 200AH, Chemiluminescense (CLD). An
analyzer to determine the ppm of NO, concentration in the sample gas stream.

S0, Analyzer: API Model 100AH, UV Fluorescence. An analyzer to determine the ppm of SO
concentration in the sample gas stream.

CO Analyzer: API Model 300 and Thermo Model 48C, GFC. An analyzer to determine the ppm
of CO, CO; concentration in the sample gas stream.

Oxygen Analyzer: AMI Model 70, Zirconium oxide. An analyzer to determine the percent O; in
the sample gas stream.

SECOT's measurement system design is shown in the Attachment 1.
Instrument Calibration

m Gas Analyzer calibration. Zero and span using zero air and mixed EPA Protocol 1 standard
gases.

s Measurement system zero and calibration. Same as above but introducing calibration
gases at the calibration valve installed at the outlet of the sampling probe.

m System leak check

Concerned calibration sheets are presented in the Attachment 2.

8. Coordination of All Field-testing Activities

SECOT coordinated with the plant personnel on all field-testing activities during test run, i.e.,

test starting, test ending, unit trip etc, and also gathering the permanent field instrumental
data of the plant from plant operator. (see Attachment 3).

222039 ABP3_RATA/SECOT Page 4 of 11 222039 ABPI_RATA
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CEMS Relative Accuracy Test Audit Amata B. Grimm Power 3 Ltd,

CEMS Relative Accuracy Test Audit Amata B. Grimm Power 3 Ltd.

9. Procedure of Measurement
The test was conducted in several phases:

Phase 1 Check of the measurement system performance specification. The response time,
drift of the gas analyzers were tested. Nitrogen oxides analyzers were calibrated with US EPA
Protocol 1 gas at three concentration levels, The oxygen analyzer was calibrated with dry,
cleaned ambient air of 20.9% oxygen, a middle level (8.02% oxygen) and nitrogen was used
as zero oxygen calibration gas.

Phase 2 CEMS RATA test was conducted on each stack’s CEMS.

- Conduct the RATA using Method 34, 6C, 7E and 10 for Oy, 50;, NO, and CO CEMS.
- Position the probe at the first point, the sampling time at each point was 7 minutes,

- Twelve (12) sets of data were collected and reported. The data sets consist of readings of
one (1) minute each for 21 minutes per set.

- For Instrument RM, the NO,, SO;, 0; and CO emission concentrations measured during the
run were then adjusted based on the pre- and post- calibration results.

- The CEMS data were averaged and the mean of the difference and CEMS RATA was
calculated.

Data collection forms for the above tests are also given in the Attachment 4.
Phase 3 Calculation
Basic equations / formula used to quantify the concerned pollutants are shown below.

- Arithmetic mean

H=.

3|

Lo

1
Where n = number of data points

n
}:,di = Algebraic sum of the individual differences, d,

i=
- Standard Deviation
172
(&)
E d2 Il:i_'
5d = n=1 L n
n-1

- Confidence Coefficient
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- Relative Accuracy Test Audit (RATA)

a| +|e|

RA=L1——x100
RM

Where |I:_}’| = Absolute value of the mean of differences
iE] = Absolute value of the confidence coefficient

FH

Average Reference Method (RM) value or applicable standard.

10. Test Results
Twelve (12) data sets are used for the Relative Accuracy Audit.

HRSG 31 : September 23, 2022

The results for the NO, analyzer are Instrumental RM 2971  ppmvd@7%0;

CEMS = 29.13 ppmvd@7%0;
Differential = 0.58 ppmvd@7%0;
Confidence Coefficient = 0.6844
Relative Accuracy (< 10% required) = 211 %

The results for the SO analyzer are Instrumental RM 0.21 ppmvd@7%0;

CEMS = 0.00 ppmvd@7%0;
Differential = 0.21 ppmvd@7%0;
Confidence Coefficient = 0.0124
Relative Accuracy (< 10% required) = 1.46 %

The results for the CO analyzer are Instrumental RM 1.07 ppmvd@7°%0;

CEMS = 0.00 ppmvd@7%0;
Differential = 1.07  ppmvd@7%0;
Confidence Coefficient = 0.1163
Relative Accuracy (< 5% required) = 0.17 %
The results for the O; analyzer are Instrumental RM = 14,10 %0,
CEMS = 1420 %0,
Differential = -0.10 %0;
Relative Accuracy (< 1%0; required) - 0,10 %0,
222039 ABP3_RATAJSECOT Page 7 of 11 222039 ABPI_RATA
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Procedure 1-Quality Assurance Requirements for Gas Continuous Emission Monitoring
System Used for Compliance Determination, 40 CFR 60 App. F, 2019.

PS 2-Specifications and Test Procedures for SO,/NO, Continuous Emission Monitoring
System in Stationary Sources, 40 CFR 60 App. B, 2019.

PS 3-Specifications and Test Procedures for O; Continuous Emission Monitoring System in
Stationary Sources, 40 CFR. 60 App. B, 2019.

PS 4-Specifications and Test Procedures for CO Continuous Emission Monitoring System in
Stationary Sources, 40 CFR 60 App. B, 2019.

Method 3A-Determination of Oxygen and Carbon Dioxide Concentrations in Emission from
Stationary Source (Instrument Analyzer Procedure), 40 CFR 60 App. A, 2019.

Method 6C-Determination of Sulfur Dioxides Emission from Stationary Source (Instrument
Analyzer Procedure), 40 CFR 60 App. A, 2019.

Method 7E-Determination of Nitrogen Oxides Emission from Stationary Source
(Instrument Analyzer Procedure), 40 CFR 60 App. A, 2019,

Method 10-Determination of Carbon Monoxide Emission from Stationary Source, 40 CFR
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ATTACHMENT 1

SECOT DIRECT EXTRACTIVE CEM SYSTEM
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Oxygen Analyzer Manual Specifications and Disclaimer
Model 70

Specifications:
Standard ranges: 0 - 1%, 0-35%, 0 - 10%, 0 -25% and 0-100%.
Sensitivity: 0.5% of full scale.
Repeatability: +/- 1% of full scale at constant temperature.
3 Operating temperature: -5 to 55°C
AMI, Huntington Beach ; z
Humidity: < 85%, non-condensing.
Operational conditions: Pollution degree 2, Installation category | L
Drift: +/- 1% of full scale in 12 weeks at constant temperature,
Expected cell life: 5-10 years,
Response times: 90% of full scale < 15 seconds.
Outputs: 0-1VDC, 4 - 20 mA isolated.
Alarm contacts: SPDT 3A @24VDC/ 115VAC
Power requirements: 10-28VDC ~-6W (typically 0.25A at 24VDC
Box dimensions: 3.5 h. x 5375 w.x 3.5 d.
Faceplate dimensions: 4.25 h. x6.75 w.

Cut out dimensions: 4.75"h. x 5.5"w.
Weight: 2 [bs.

PERCENT OXYGEN

oUTPUT RANGE

ED MICRO INSTRUME
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RN o e v 4 THE M200AH NOx ANALYZER

4.1 Principle of Operation
IN S T R UCTI ON MAN UAE’ The API Model 200AH Analyzer is designed to measure the concentration of nitric oxide [NO),

total oxides of nitrogen [NO,] and, by calculation, nitrogen dioxide [NO-]. With the proper
setup, it can operate in any of three sampling modes.

Chemiluminescent CEM/High Range
NO/NOYNOx ANALYZER Table 4-1: Sampling Modes of the M200AH

MO del 200AH Mode [ Deseription
NO/NOy switching mode Converter is switched. measures NO, NO, , and NO.
NO only mode Converter is switched out of sample stream. Nitric Oxide is only gas
measured.,
NO, only mode Converter is switched into the sample stream., NO, is only gas
measured.

Regardless of which sampling mode the instrument is operating in, the signal from the M200AH
comes from the light emitted from the chemiluminescent gas phase reaction of nitric oxide [NO]

and ozone [03] as follows:

NO + 03— NO:* +0:

NO:®* —— NO2+ hv

The reaction of NO with ozone results in electronically excited NO, molecules as shown in the
first equation above. The excited NO» molecules release their excess energy by emitting a photos
and dropping to a lower energy level as shown in the second equation. It has been shown that the
light intensity produced is directly proportional to the [NO] concentration present.

In the NO mode, the sample gas is routed directly into the reaction cell. Any NO gas present
reacts with ozone, producing light as described above.

In the NO, mode, the sample gas is routed through a NO, to NO converter, and any NO+ present
is reduced to NO. The NO initiaily present remains as NO, therefore the signal is the sum of NO
and NO; present in the sample gas stream.

© Advanced Pollution Instrumentation, Inc.
6565 Nancy Ridge Drive
San Diego, CA 92121-2251

TOLL-FREE: 800-324-5190
TEL: 858-657-9800
FAX: 858-657-9816



In the NO/ NOy switching mode the Analyzer samples the gas stream and measures [NO]
concentration by digitizing the signal from the Analyzer's photomultiplier tube (PMT). The
concentration is measured and stored internally. The valve is then switched, routing the sample
gas through the converter, the signal measured is the NO, concentration which is also stored in

the computer.

The [NO1] component is calculated by subtracting [NO,] - [NO] = [NOs] using the built-in
computer. The three resuits [NOJ, [NOy], and [NO;] are then further processed and stored by the
computer yielding several instantaneous and long term averages for all three components.

Periodically, the AutoZero valve switches allowing the analyzer to read zero background. The
AutoZero readings are subtracted from all of the other readings. This improves zero baseline

stability.

42

Operating Modes
Ranges

Moise at zero
Moise at span

Detection Limit(Note 1)

Zero Drift (Note 2)
Zero Drift (Note 2)
Span Drift (Note 2)
Lag Time
Switching Mode
NO, mode
Response Time
Switching Mode
NO, mode

Sample Flow Rate
Linearity

Precision
Temperature Range
Humidity

Temp Coefficient
Voltage Coefficient
Dimensions HxWxD
Weight, Analyzer
Weight, Pump Pack
Power, Analyzer
Power. Analyzer'
Power, Ext Pump
Power. Ext Pump’
Environmental

Analog Resolution
Recorder Output
Current Loop Option
Suatus

Measurement Units

de L) fa) =

3 SPECIFICATIONS, WARRANTY

3.1 Specifications

NO/MO, switching mode, NO only mode, NO, only mode
In | ppm increments from 5 ppm to 5,000 ppm

Single range, independent ranges or autoranging

0.02 ppm RMS

<0.2% of reading RMS above 20 ppm

0.04 ppm RMS

<0.2% full scale/24 hours

<0.4% full scale/7 days

<1% FS/24 hours

20 sec (Note 3)
4 sec (Note 3)

95% in < 40 sec (Mote 3)

95% in < 10 sec (Mot 3)

290 10 ee/min (Including bypass)

1% of full scale

0.5% of reading

5-40°C

0-95% RH non-condensing

<0.1% per °c

<0.1% per V

T'x17"%23.6" (18 em x 43 em x 61 cm)

43 Ibs (20 kg)

16 Ibs (7 kg)

100 V~ 50/60 Hz, 120 V~ 60 Hz. 220 V~ 50 Hz, 240 V-~ 50 Hz, 200 watts
230 V~ 50 Hz, 2.5A

110 V~ 60 Hz, 220 V~ 50 Hz, 240 V~ 50 Hz, 295 watts
330 V~ 50 Hz, 2.5A

Installation Category (Over-voitage Category) 11
Pollution Degree 2

1 part in 2048 of selected voltage or current range
0-100 mV, 0-1. 5, 10v, bipolar

4-20ma isolated

12 Status Outputs from opto-isolator

ppm, mg/m’

Defined as twice the zero noise level.

At constant temperature and voltage.

Lag & response times longer for external converter option.
Electrical ratings for CE Mark compliance.



Model 200EH/EM Instruction Manual M200EH/EM Documentation

INSTRUCTION MANUAL
1. M200EH/EM DOCUMENTATION
Thank you for purchasing the Model 200EH/EM Nitregen Oxides Analyzer!
MODEL ZOOEH/EM The documentation (part number 04521) for this instrument is available in several different formats:
NITROGEN OXIDES ANALYZER P

The electronic manual is in Adobe® Systems Inc. “Portable Document Format” (PDF). The Adobe® Acrobat
Reader® software, which is necessary to view these files, can be downloaded for free from the internet at

hitp:/fwww.adobe.com/.

The electronic version of the manual has many advantages:

© TELEDYNE ADVANCED POLLUTION INSTRUMENTATION
+ [Keyword and phrase search feature
9480 C ARROLL PARK DRIVE a Sg:!urfes;jtra:;eesn au::: i:lalir;:?;addresses are linked so that clicking on the item will display the associated
SAN DIEG_O, CA 921 21-5201 s A list of chapters and sections as well as thumbnails of each page are displayed to the left of the text.
USA s Entries in the table of contents are linked to the corresponding locations in the manual,

s Ability to print sections (or all) of the manual

Additional documentation for the Model 200EH/EM Nitrogen Oxides Analyzer is available from Teledyne
Instruments’ website at http//iwww teledyne-api.com/manuals/

e APICOM software manual, part number 03845
s Multi-drop manual, part number 02179
o DAS manual, part number D2837.

1.1. USING THIS MANUAL

Toll-free Phone:  800-324-5190 This manual has the following data structures:

Phone: 858-857-0800
1.0 Table of Contents:

Fax: 858-657-9816
W ri::i: :?:"?;I“@Q:’Ie?“‘mrf’ / Outlines the contents of the manual in the order the information is presented. This is a good overview of the
ebsite: p:/iwww teledyne-api.com topics covered in the manual. There is also a list of appendices, figures and tables. In the electronic version of
the manual, clicking on a any of these table enfries automatically views that section.

2.0 Specifications and Warranty

A list of the analyzer's performance specifications, a description of the conditions and configuration under which
EPA equivalency was approved and Teledyne Instruments’ warranty statement.

04521 3.0 Getting Started

Rev. BS
09 January 2007 Congise instructions for setting up, installing and running your analyzer for the first time.

3 4.0 FAQ & Glossary:
Answers to the most frequently asked questions about operating the analyzer and a glossary of acronyms and
technical terms.
5.0 Opti I Hard e & Sofh

A description of optional equipment to add functionality to your analyzer.

Copyright 2007
b el

Printed: 03/08/07 .
05146 Rev B3 1



Model 200EH/ENM Instruction Manual

fatinn

M200EH/ENM D

6.0 Operation Instructions
Step by step instructions for operating the analyzer.

7.0 Calibration Procedures
General information and step by step instructions for calibrating your analyzer.

8.0 EPA Protocol Calibration
Because there is no single, standard method for EPA equivalency in application where high concentrations of
NO, are measured, no specific EPA calibration/validation method is included in this manual.

9.0 Instrument Maintenance

Description of preventative maintenance procedures that should be regularly performed on you inslrument to
assure good operating condition. This includes information on using the iDAS fo predict possible companent

fallures before they happen.

10.0 Theory of Operation

An in-depth look at the varicus principals by which your analyzer operates as well as a description of how the
various elactronic, mechanical and pneumatic components of the insfrument work and interact with each other.
A close reading of this section is invaluable for understanding the instrument's operation.

11.0 Troubleshooting & Repair
This section includes pointers and instructions for diagnosing problems with the instrument, such as excessive
noise or drift, as well as instructions on performing repairs of the instrument’s major subsystems.

12,0 Electro-static Discharge Primer
This section describes how static electricity occurs; why it is a significant concern and; how to avold it and avoid
allowing ESD to affect the reliable and accurate operation of your analyzer.

Appendices

For easier access and better updating, some information has been separated out of the manual and placed in a
series of appendices at the end of this manual. These include version-specific software menu trees, waming
messages, definitions of IDAS & serial I/O variables as well as spare part listings, repair questionnaire,
interconnect drawing, detailed pneumatic and electronic schematics.

Madel 200EH/EM Instruction Manual

Specificati Approvals and Warranty

2. SPECIFICATIONS, APPROVALS AND WARRANTY

2.1. M200EH/EM OPERATING SPECIFICATIONS

Table 2-1: Model 200EH/EM Basic Unit Specifications

200EH: Min: 0-5 ppm; Mz 0-5000 ppm

NOTE
Throughout this manual, words printed in capital, bolid letters, such as SETUP or ENTR
represent ges as they app on the analyzer’s front panel display.

NoTE T

The flowcharts in this manual contain typical representations of the analyzer’s display

during the various operations being described. These representations are not intended

to be exact and may differ slightly from the actual display of your instrument.

USER NOTES:

05146 Rev B3

?:nvyu;lm Output) 20DEM: Men: 0-1 ppm; Max: 0-200 ppm
Measuremant Uinits ppem, mgin® {user selectabls}
Zero Nolse =20 pob {RMS)
Span Nolse <0).2% of reading above 20 ppm
Lower Detectable Limit 40 ppb (2x nolse as per USEPA)
Zaro Drift (24 hours] <20 ppb (at conslant lemperature and veltage.)
Zero Diift {7 days) <20 ppb (8t and voliage.)
Span DRt (7 Days) <1% of reading (at constant and vellage.}
Linearity 1% of full scale
Procision 0.5% of reading
Lag Time 20s
Rise/Fall Tims 959 in <60 5 (=10 & In NO only or NOy only modes)
200EH: 40 cmiimin sample gas thiough NO; convartar & serser module g
-250 cm'fimin £ 10% though bypass manifold;
Gas Flow Rales -2 cmimin fofal flow
200EM: -250 cm¥min samgle gas through KO, converter & sensor madule
0 Sensor option adds B0 cmiimin to tatal flow U\ulgh M2O0EH/EM when instalied;
Tamperature Range 5 - 40 "C oparating mnge
Humidity Range 0-95% RH
Dimansions Hx W x D 48 om x 43 cm x 61 om (7" x 17" x 23.67)
Waeight, Analyzar 18 kg (40 Ibs) without oplions
Weight, Ext Pump Pack 7 kg (16 Bs)
100 V, 5080 Hz (3.25Ak
AC Power Rating 115V, 60 Hz (2.0 A%
220 - 240 V, 50060 Hz (2.5 A)
P, Eict Pikcip gzug vzﬂeom:?&':gv 60 Hz (3.0 A%
Ernviranrrentsl Instataton catagory {evar-valtage categary) I; Pollution degree 2 =
Analog Outputs 4 user configurable oulpuls
All Qutpests: 01V, 1V, 5Vor 10V
Analog Dulput Ranges mehwmmlo4—20msmdmtlm
All Renges with 8% undedfover-range
Analog Output Reschution 1 part In 4095 of salected full-scale voltage (12 bit)
Status Outputs 8 Status cutputs from oplo-isolaiors, 7 defined, 1 spare
Conirol Inputs & Control inputs, 4 defined, 2 spare
Alarm outputs z-ll‘a);m’mc-sﬁw ;mna ma with user seltable alarm limits
Serial VO 1: RS-232; 1x RS-4R5 or RS-232 (configurabie)
speed: 300 - 115200 baud (user seleciabla)
Cerifications CE: ENG1326 (1867 wiA1: 88) Class A, FCC Part 15 Subpart B Section 15107 Class A,
ICES-003 Class A (ANSI CB3.4 19%92) & ASMNEZS 3548 (wia1 & A2; 57) Class A.
05146 Rev B3




ADVANCED POLLUTION INSTRUMENTATION, INC.

INSTRUCTION MANUAL

SO, FLUORESCENT ANALYZER
Model 100AH

© Advanced Pollution Instrumentation, Inc.
5565 Nancy Ridge Drive
San Dvego, CA 92121-2251

TOLL-FREE: 800-324-5190
TEL: 858-657-9800
FAX: 858-657-9816

4.0 The M100AH SO2 Analyzer

4.1 Principle of Operation

The operation of the API Model 100AH Analyzer is based upon the well proven technology from the
measurement of fluorescence of SO, due to absorption of UV energy. Sulfur Dioxide absorbs in the
190 nm - 230 nm region free of quenching by air and relatively free of other interference.

The UV lamp emits ultraviolet radiation which passes through a 214 nm filter (2llowing 214 nm light
throngh), exciting the SO, molecules and producing fluorescence which is measured by a PMT with a
secondary UV filter. The equations describing the above reactions are as follows:

Ia .
S0, + hvy ——memeeee - 50, [44]

The nltraviolet light at any point in the system is given by:
Ta=Io[1 - exp (-ax (SO)] 2)
Where I is the UV light intensity, a is the absorption coefficient of SO, x the path length, and (3O,) the

concentration of 50.. The excited 50, decays back to the ground state emitfing a characteristic
fluorescence:

L8 - > 80, +hv; @

The block diagram in Figure 4.1 illustrates the general operation principle of the Model 100AH.
Ultraviolet light is focused throngh a narrow 214 nm bandpass filter into the reaction chamber. Here it
excites the SO, molecules, which give off their characteristic decay radiation. The sample is under
vacuum to minimize quenching effect from CO, and O;. A second filter allows only the decay radiation
to fall on the PMT. The PMT transfers the light energy into the electrical signal in the sample siream
being analyzed. The preamp board converts this signal into a voltage which is further conditioned by
the signal processing electronics.

The UV light source is measured by a UV detector. Software calculates the ratio of the PMT output and
the UV detector in order to compensate for variations in the UV light energy. Stray light is the

background light produced with zero PPM SO,. Once this background light is subtracted, the CPU will
convert this electrical signal into the SO, concentration.

API Model 100AH SO, Analyzer Operator Manual - Page 17



3.0 Specifications, Agency Approvals,

Warranty
3.1 Specifications
Ranges In 1 PPM increments from 10 PPM to 5000 PPM,
dual ranges or autoranging
Noise at Zero .05 PPM RMS
Noise at Span <.5% of reading(above 50 PPM)
Lower Detectable Limit' .1 PPM RMS
Zero Drift* <1 PPM/24 hours
Zero Drift® <2 PPM/7 days
Span Drift® <.5% FS/7 days
Lag Time Ssec
Rise Time 95% in < 30 sec
Fall Time 95% in < 30 sec
Sample Flow Rate 650cc/min. £10%
Linearity 1% of full scale
Precision 5% of reading
Temperature Range 5-40°C
Temp Coefficient <0.1% per °C
Humidity 0- 95% RH, non-condensing
Voltage Coefficient <0.05% per V
Dimensions HxWxD Tx17"%23.6" (18cm x 43cm x 61cm)
Weight, Analyzer 43 Ibs (19.5ke)
Weight, Pump Pack 16 Ibs (7 kg)
Power, Analyzer 110v~60Hz, 220v~50Hz, 240v~50Hz, 250 watts
Power, Analyzer’ 230v~50Hz, 2.5A
Power, Ext. Pump 110v-60Hz, 220v~50Hz, 240v~50Hz, 295 walls
Power, Ext. Pump’ 230v~50Hz, 2.5A
Environmental Conditions Installation Category (Overvoltage Category) I
Pollution Degree 2
Recorder Output* 4 - 20 mA non-isolated standard, 0-100 mV, 0-1, 5,
10v ; resolution of 1 part in 1024 of selected voliage
or current range. 4 - 20 mA isolated optional.
Status Option 12 Status Outputs from opto-isolator
Measurement Units PPM, mg/m’

1) Defined as twice the zero noise level,

2) At constant ternperature and voltage.

3) Electrical ratings for CE Mark compliance.

4) Bi-polar. (voltage or current selectable by the jumper on the motherboard)

API Model 100AH SO, Analyzer Operator Manual - Page 15

For High Sensitivity Air Monitoring
The Model 48C Gas Filter Correlation (GFC) CO Analyzer
measure low CO concentrations. It combines proven
detection technology, easy-to-use menu-driven software
and advanced diagnostics to offer unsurpassed flexibility
and reliability.
The Model 48C is basad on the principle that carbon
monoxide (CO) absorbs infrared radiation at a wavelength
of 4.6 microns. Because infrared absorption is a nonlinear
i itis for the i
electronics to transform the basic analyzer signal into a
linear output. The Model 48C uses an exact calibration
curve to accurately linearize the instrument output over
any range up to a concentration of 10,000ppm.
The sample is drawn into the analyzer through the SAM-
PLE bulkhead. The sample flows through the aptical
bench, Radiation from an infrared source is chopped and
then passed through a gas filter altermating between CO
and N;. The radiation then passes through a namow
bandpass interference and enters the optical bench where
absorption by the sample gas occurs. The infrared radia-
tion then exits the optical bench and falls on an infrared
detector.

Key Features

+ |15, EPA Designated Mathod
[RFCA-0381-054)

+ Gas filter comelation selectivity

+ Highly specific 10 CO

+ Electronic diagnostic transducers

+ Multi-line alpha numeric display

+ Dedicated communications processor
+ Remaote performance diagnostics

+ Self aligning optics
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0-1,2,5, 10, 20, 50, 100, 200, 500, 1000, 2000, 5000 and
10000 ppm

9l 0-1,2.5,10, 20, 50, 100, 200, 500, 1000, 2000, 5000 and
1 10000mgy/m’

0-1 to 10000 ppm
0-1 to 10000 mg/m*

0.02 ppm AMS 30 second time setting)

8l 0.04 ppm

+/-1% full scale

60 seconds (30 second time setting)

+/-0.1 ppm

+/-1% full scale < 1000 ppm
34l +/-2.5% full scale > 1000 ppm

0.5-2 liters/min,

20°C-30°C

105-125 VAC @ 50/80Hz
220-240 VAC @ 50/60Hz
100 Watts el
G 16757 (W) x B.62' [H) x 22" (D], 45 lbs.

Selectable voitages and RS-232 (standard) 4-20 mA
il isolated current RS-485 {optional)




Comprehensive Service Solutions

To maintain optimal product performance, you need immediate access to experts worldwide, as well as priority status when your
air quality equipment needs repair or replacement. Thermo Electron offers comprahansive, flexible support solutions for all phases

| of the product lifecycle. Through predictable, fixed-cost pricing, Thermo services help protact the return on investment (ROI} and
total cost of awnership of your Thermo Electron air quality products.

Model 48C Flow Diagram

The CO gas filter acts to produce a reference beam which cannot be further attenuated by CO in the sample
cell. The N, side of the filter wheel transparent to the infrared radiation and therefore produces a measure
| beam which can be absorbed by CO in the cell.

The chopped detector signal is modulated by the alternation between the two gas filters with an amplitude
related to the concentration of CO in the sample cell. Other gases do not cause modulated by the detector
signal since they absorb the reference and measure beams equally. Thus the GFC system responds specifi-
[ cally to CO.

B

This specificarion sheet is for infermations! purposes only and s seliject 1o change without notice. Thamo mkes no wartntios, mpressed o impliad, in s
| product semmary. 004 Therma Eipctron Comoration. All rights reserved. Theema Elpctron Corporntion, Anabyre:. Detect. Measum Control e tradamarks of Therma Elecaon
| Lit _48CE0_R05 Cenporation

Environmental Instruments 27 Forge Parkway Franklin, MA  {B66) 282-D430  weww tharmo com/air
Air Quality Ingtrumants 02038 [508] 520-0430
[508) 520- 1460 fax
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Gas Filter Correlation
CO ANALYZER
Model 300
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6565 Nancy Ridge Drive
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FAX: 858-657-9816



1.3 Principle of operation

1.4 Specifications

The detection and measurement of carbon monoxide in the Model 300 is based on the
absorption of Infra Red (IR) radiation by CO molecules at wave lengths near 4.7 microns.
In practice, the Model 300 uses a high energy heated element to generate broad-band TR
light. This light is passed through a rotating Gas Filter Wheel which causes the beam to
alternately pass through a gas cell filled with Nitrogen, (the Measure Cell) and a cell
filled with CO/Nitrogen Mixture (the Reference Cell). This alternation occurs at a rate of
30 cycles/second and causes the beam to be modulated into Reference and Measure
pulses. During a Reference pulse, the CO in the gas filter wheel effectively sirips the
beam of all IR energy at wave lengths where CO can absorb. This results in a beam
which is unaffected by any CO in the Sample Cell. During the Measure pulse, the
Nitrogen in the filter wheel does not effect the beam which can subsequently be
alternated by any CO in the sample cell. The Gas Filter wheel also incorporates an
optical chopping mark which superimposes a 360 Cycles/Second Light/Dark modulation
on the IR Beam. This high frequency modulation is included to maximize detector
signal-to-noise performance.

After the gas filter wheel the IR beam enters the multi-pass sample cell. This sample cell
uses folding optics to generate a 16 meter absorption path length in order to achieve
maximum sensitivity.

Upon exiting the sample cell, the beam passes through a band-pass interference filter to
Limnit the light to wave length of interest.

Finally, the beam strikes the detector which is a thermoelectricly cooled solid-state
photo-conductor.

This detector, along with its pre-amplifier and bias voltage supply convert the light signal
into a modulated voltage signal.

The detector output is electronically demodulated to generate two DC voltages, CO
MEAS and CO REF. These voltages are proportional to the light intensity striking the
detector during the Measure Pulse and Reference Pulse, respectively.

Ranges

Zero Noise
Span Noise
Lower Detectable Limit
Zero Drift (24 hours)
Zero Drift (7 days)
Span Drift (7 days}
Linearity
Precision
Lag Time
Rise/Fall Time (95%)
Sample Flow Rate
Temperature Range
Humidity Range
Temp Coefficient
Voltage Coefficient
Dimensions HxWxD

Weight
Power

Power, CE
Environmental Conditions

Recorder Outputs
Status

User selectable to any full-scale range from 1 ppm
to 1,000 ppm
< 0.025 ppm (rms)

< 0.5% of reading (rms)
< 0.050 ppm
#<0.1 ppm
* <0.2 ppm
* 1% of reading
1% Fs
0.5% of reading
10 sec
<60 sec
800cc/min. + 10%
5-40°C
0-95% RH, non-condensing
<0.05 % per °C
<005%per V
T"x 17"x 25"
(178mm x 432mm x 660mm)
501bs (22.7 kg)
110V~/60Hz, 220V ~/50Hz., 240V~/50Hz. 250 Watts
230V~/50Hz, 2.5 A

Installation Category (Overvoltage Category) I
Pollution Degree 2
+100mV,=1V,+5V,£10 V (Bi-Polar)
12 status outputs from opto-isolators

* at constant temperature and voltage

AP| Model 300 CO Analyzer Instruction M |- Page 4




ATTACHMENT 2

CONCERNED CALIBRATION SHEETS Amata B. Grimm Power 3 Ltd.
HRSG 31 stack



02 Analyzer Calibration Data

Source identification : HRSG 31
Test personnel : Song H.
Date: September 23,2022
Analyzer calibration data for sampling

Span(%) 8.02
Time : 09:30 - 10:30
02 AMI Model T70-Zirconium S/N 111117-2

Cylinder value c’:ﬁ;?:’;:; Absolute Difference

o, o,

(%a) response (%) difference (%) | (percent of span)
Zero gas 0.00 0.00 0.00 0.00
Mid-level gas 8.02 8.02 0.00 0.00
High level gas 20.90 20.90 0.00 0.00

NOx Analyzer Calibration Data
Source identification : HRSG 31
Test personnel : Song H. Span(ppm) 83.3

Date: September 23,2022

Time : 09:30 - 10:30

Analyzer calibration data for sampling ~ NOx Teledyne Model 200EM S/N 435
Cylinder value ATalyIECY Absolute Difference
(ppm) calibration difference (ppm) | (percent of span)
pp response (ppm) PP g
Zero gas 0.00 0.00 0.00 0.00
Mid-level gas 39.40 39.40 0.00 0.00
High level gas 83.30 83.64 0.34 0.41
SO2 Analyzer Calibration Data
Source identification : HRSG 31
Test personnel : Song H. Span(ppm) 81.4
Date: September 23,2022 Time : 09:30 - 10:30
Analyzer calibration data for sampli S02 API Model 100AH S/N 058
Cylinder value A“.xly“':rs Absolute Difference
) calibration difference (ppm) | (percent of span)
(ppm response (ppm)
Zero gas 0.00 0.00 0.00 0.00
Mid-level gas 41.70 41.70 0,00 0.00
High level gas 81.40 80.39 1.01 1.24

CO Analyzer Calibration Data

Source identification : HRSG 31
Test personnel : Song H.
Date :  September 23,2022
Analyzer calibration data for sampling

Span(ppm) 80.1
Time : 09:30 - 10:30
CO API Model 300A S/N 1070

Cylinder value m?alyze.rs Absolute Difference
calibration
(ppm) Feapoke (ppm) difference (ppm) | (percent of span)
Zero gas 0.00 0.00 0.00 0.00
Mid-level gas 40.10 40.10 0.00 0.00
High level gas £0.10 81.41 1.31 1.64

System Calibration Bias and Drift Data

Source identification HRSG 31 Cylinder Cone : 802 %
Date: September 23, 2022 Time : 10:40-11;00 , 12:55-13:15
Test personnel : Song H. Span : 202 %
Initial values Final values
02 Analyzer -
Calluratisn Casllyl:::':nn Sysiem cal bl Caﬁ?;{r:?on (perc::: :;'5 (pe?tr:ﬂ“t of span)
r -2 s
response (percent of span| o i

Zero gas. .. 0.00 0.00 0.00 0.02 0.25 0.25
|[Upscale gas.. 8.02 7.98 -0.50 7.92 -1.25 2075

Source identification HRSG 31

System Calibration Bias and Drift Data

Cylinder Cone : 39.

™

PPr

m
Time: 10:40-11:00, 12:55-13:15

Date : September 23, 2022 5-
Test personnel : Song H. Span : 83.3 ppm
Nox Analyzer Initial values Final values
% System System | System cal bias Drift
Calibration System cal bias s .
ceritee Calibration (percent of span) Calibration (percent of | (percent of span)
response response Span
0.00 0.06 0.07 0.04 0.05 -0.02
39.40 39.40 0.00 39.40 0.00 0.00
System Calibration Bias and Drift Data
Source identification HRSG 31 Cylinder Conc 417 ppm
Date : 2 Time: 10:40-11; 53-13;
Test personnel : Song H. Span : 814 ppm
$02 Anal Initial values Final values
System 5 System System cal bias Drift
Calibrati System cal bi
rupt:nsr Calibration [pirc‘:l::nrs;::} Calibration (percent of | (percent of span)
_response span)
0.00 0.04 0.05 0.04 0.05 0.00
Upscale gas. 41.70 41.70 0.00 41.70 0.00 0.00
System Calibration Bias and Drift Data
Source identification HRSG 31 Cylinder Cone : 401 ppim
Date : September 23, 2022 Time ; 10:40-11:00 , 12:55-13:15
Test personnel : Song H, Span : 80.1 ppm
Initial values Final values
CO Analyzer
Calibration System System cal blas System System cal bias Drift
Feipoase Calibration (percent of span) Calibration (percent of (percent of span)
response response span)
Zero gas.... 0.00 0.03 0.04 0.05 0.06 0.02
Upscale ga 40.10 40.10 0.00 40.10 0.00 0.00




Source identification HRSG 31

Date :

System Calibration Bias and Drift Data

Cylinder Cone :

8.02 %

Time: ]2:55-13:15 , 14:45-15:05

Source identification HRSG 31

System Calibration Bias and Drift Data

Cylinder Cone :

802

%o

Test personnel : Song H. Span : 802 %
Initial values Final values
02 Analyzer
Calibration System System cal bias System System cal bias Drift
vesjiouse Calibration (percent of span) Calibration (percent of | (percent of span)
response s span)
Zero gas. ... 0.00 0.02 0.25 0.04 0.50 0.25
Upscale gas. 8.02 792 -1.25 7.96 £.75 0.50
System Calibration Bias and Drift Data

Source identification HRSG 31 Cylinder Conc : 394 ppm

Date : September 23, 2022

Time: 12:55-13:15 , 14:45-15:05

Test personnel : Song H. Span : 833 ppm
Nox Anal Initial values Final values
¥ System System System cal bias Drift
Calibrati L
response | Calibration {s”‘”'::r' :'2} Calibration | (percentof | (percent of span)
response ke P response span)
0.00 0.04 0.05 0.02 0.02 -0.02
|Upscale gas. 39.40 39.40 0.00 39.40 0.00 0.00
System Calibration Bias and Drift Data
Source identification HRSG 31 Cylinder Conc : 41.7 ppm
Date : September 23, 2022 Time: 12:55-13:15, 14:45-15:05

Test personnel : Song H, Span : 814 ppm
502 Analyzer Initial values Final values _ e
Calibration S?‘!t!l‘l.'l System cal bias S?ﬂen:] System cal bias
response Calibration (percent of span) Calibration (pereent of | (percent of span)
ICSPOTISE span) |
Zero gas. ............ 0.00 0.04 0.05 0.02 0.02 -0.02
Upscale gas. ... 41.70 41.70 0.00 41.70 0.00 0.00
System Calibration Bias and Drift Data
Source identification HRSG 31 Cylinder Conc : 40,1 ppm
Date : September 23, 2022 Time: 12:55-13:15 . 14:45-15:
Test personnel : Song H. Span: 800 ppm
€O Anal Initial values Final values
b System System System cal bias Drift
Calibrati
response | Calibration ts'g‘;':f:r' DisS | Caibeation | (percent of | (percent of span)
response P B response span)
Zero gas... 0.00 0.05 0.06 0.03 0.04 -0.02
Upscale gas.. 40.10 40.10 0.00 40.10 0.00 0.00

Date : September 23, 2022 Time: 14:45-15:05 , 16:35-16:55
Test personnel : Song H. Span : 202 %
Initial values Final values
02 Anal
Calibration | _System [T System [Systemeal bias | Drift
response Calibration (p}erwnt of span) Calibration (percent of (percent of span)
response span)
0.00 0.04 0.50 0.03 0.37 -0.12
8.02 7.96 -0.75 5.03 0.12 0.87
System Calibration Bias and Drift Data
Source identification HRSG 31 Cylinder Cong : 394 ppm
Date : Time: 14:45-15:05 , 16:35-16:55
Test personnel : Song H. Span : 833 ppm
Nox Analyzer Initial values Final values
. System System | System cal bias Drift
Calibrati /st 1 bi Ly
response | Calibration {Smf::f b am| Calibration | ~(percentof | (percent of span)
response _|'" » response span)
0.00 0.02 0.02 0.06 0.07 0.05
39.40 39.40 0.00 39.40 0.00 0.00
System Calibration Bias and Drift Data
Source identification HRSG 31 Cylinder Conc : 417 ppn
Date : September 23, 2022 Time: 14:45-15:05 , 16:35-16:55
Test personnel : Song H. Span : 8l4 ppm
$02 Analyzer Initial values Final values
System Z System System cal bias Drift
Calibrati System cal bi
i AN | Catibration [ YOO | oo gib ration (percent of | (percent of span)
ponse (percent of span)
LESPONSE L1} span)
Z0r0 B85 v i 0.00 0.02 0.02 0.03 0.04 0.01
Uﬂle - PR 41.70 41.70 0.00 41.70 0.00 0.00
System Calibration Bias and Drift Data
Source identification HRSG 31 Cylinder Cone : 40.1 ppm
Date : September 23, 2022 Time: 14:45-15:05 :35-16:
Test personnel : Song H, Span : 801 ppm
Initial values Final values
CO Anal
c.u;;ﬁr System o iemcalbiag | | System  [Systemcalbiag| Drift
tespionse Calibration (percent of span) Calibration (percent of | (percent of span)
response response span)
Zero gas.... 0.00 0.03 0.04 0.02 0.02 -0.01
Upscale gas 40.10 40.10 0.00 4010 0.00 0.00




Amata B. Grimm Power 3 Ltd.
HRSG 32 stack

02 Analyzer Calibration Data

Source identification : HRSG 32

Test personnel :  Song H.
Date: September 23,2022

Span(%) £.02
Time : 09:30 - 10:30

Analyzer calit data for sampli 02 AMI Model 70-Zirconium S/N 071023-47
Cylinder value c':::l::;:; Absolute Difference
o, I o,
(%) response (%) difference (%) | (percent of span)
Zero gas 0.00 0.00 0.00 0.00
Mid-level gas 8.02 8.02 0.00 0.00
High level gas 20.90 20.90 0.00 0.00
x Analyzer Calibration Data
NOx Anal Calibration Dat:
Source identification : HRSG 32
Test personnel : Song H. Span(ppm) 83.3
Date: September 23,2022 Time: 09:30 - 10:30
Analy libration data for sampling NOx API Model 200AH S/N 314
Cylinder value ;:;;I::;:: Absolute Difference
(ppm) difference (ppm) | (percent of span)
response (ppm)
Zero gas 0.00 0.00 0.00 0.00
Mid-level gas 39.40 39.40 0.00 0.00
High level gas §3.30 82.65 0.65 0.78

S0O2 Analyzer Calibration Data
Source identification : HRSG 32
Test personnel : Song H.
Date :  September 23,2022
Analyzer calibration data for sampling

Span{ppm) 81.4
Time: 09:30 - 10:30
302 APl Model 100AH S/N 060

Cylinder value Ar!aly:a:rs Absolute Difference
calibration "
(ppm) Fesponse (ppin) difference (ppm) | (percent of span)
Zero gas 0.00 0.00 0,00 0.00
Mid-level gas 41.70 41.70 0.00 0.00
High level gas 81.40 80.93 0.47 0.58

CO Analyzer Calibration Data
Source identification : HRSG 32
Test personnel : Song H.
Datc: Scptember 23,2022
Analyzer calibration data for sampling

Span(ppm) 80.1
Time : 09:30 - 10:30
CO THERMO Medel 48C S/N 365

Cylinder value Analyzery Absolute Difference
(ppm) calloration difference (ppm) | (percent of span)
response (ppm)
Zero gas 0.00 0.00 0.00 0.00
Mid-level gas 40.10 41.70 1.60 2.00
High level gas 80.10 81.28 1.18 1.47




System Calibration Bias and Drift Data

Source identification HRSG 32 Cylinder Conc : 802 %
Date : Scptember 23, 2022 Time: 10:40-11:00, 12:55-13:15
Test personnel : Song H, Span ; 802 %
Initial values Final values
02 Analyzer [Soete
Calibration c sﬁ::ﬁ System cal bias C:I’:ml‘ System cal bias Diift of
response ali on (percent of span) ration (percent of | (percent of span)
response span)
Zero gas. 0.00 0.01 0.12 0.04 0.50 0.37
.02 8.04 0.25 8.02 0.00 .25
System Calibration Bias and Drift Data
Cylinder Conc : 394 ppm

Source identification HRSG 32

Time: [0:40-11:00, 12:55-13:15

System Calibration Bias and Drift Data

Date : September 23, 2022
Test personnel © Song H Span : 83 ppm
Nox Anal Initial values Final values
b od System System System cal bias Drift
Calibration L
bt Calibration System cal bl Calibration (percent of | (percent of span)
response (percent of span)
response | span)
Zero gas..... 0.00 0.04 0.05 0.06 0.07 0.02
Upscale gas. 3940 39.40 0.00 39.40 0.00 0.00
System Calibration Bias and Drift Data
Source identification HRSG 32 Cylinder Conc : 41.7 ppm
Date : September 23, 2022 Time : 10:40-11:00, 12:55-13:15
Test personnel : Song H. Span : 814 ppm
02 Analyzer - Initial values Final values
Callbration ystem System cal bias Sﬁtﬂl] ‘Syslem cal hias Drift
Calibration Calibration (percent of | (percent of span)
response (percent of span)
I 5¢ response span)
Zero gas............. 0.00 0.00 0.00 0.00 0.00 0.00
Upscale gas......... 41.70 41.70 0.00 4170 0.00 0.00
System Calibration Bias and Drift Data
Source identification HRSG 32 Cylinder Cone : 40.1 ppm
Date: September 23, 2022 Time ; 10:40-11; 93-13:
Test personnel : Song H. Span : 80.1 ppm
CO Analyzer - Nl“:mitial values - Final \'Salues i o
Calibration YSEEM | gy ctom cal bias YIcem RCHL CA DNAS
response Calibration (pir!.‘ell of span) Calibration (percent of | (percent of span)
response response span)
Zero gas.. - 0.00 0.03 0.04 0.04 0.05 0.01
41.70 40.10 -2.00 40.10 -2.00 0.00

Source identification HRSG 32 Cylinder Conc : 802 %
Date : Time : -13: 4:45-15:0
Test personnel : Song H. Span : 302 %
Initial values Final values
(éi;?h“:ﬂ?: System System cal bias System System cal bias Drift
response Calibration ipercent of spas) Calibration (pereent of (percent of span)
response res span)
Zero gas. .. 0.00 0.04 0.50 0.03 0.37 <012
|Upscale gas.. 8.02 8.02 0.00 .02 0.00 0.00
System Calibration Bias and Drift Data
Source identification HRSG 32 Cylinder Conc : 394 ppm
Date: September 23, 2022 Time : -13: 445
Test personnel : Song H Span : 833 ppm
Nox Anal Initial values Final values
o System . System System cal bias Drift
Calibrati I
respanse. | Calibration (i':::::r :;'::} Calibration | (percentof | (percent of span)
response response span)
0.00 0.06 0.07 0.02 0.02 -0.05
35.40 39.40 0.00 39.40 0.00 0.00
System Calibration Bias and Drift Data
Source identification HRSG 32 Cylinder Conc : 417 ppm
Date : September 23, 2022 Time: 12:55-13:15, 14:45-15:05
Test personnel : Song H, Span : 814 ppm
Initial values Final values
S02 Anal
Calibration |_ SO |G\ catbias | SYem  [Systemcalbias | Drift
response Calibration '(pi-rlmtt of span) Calibration (percent of (percent of span)
FESPONSe. TESPORISE Span)
Zero gas. ... 0.00 0.00 0.00 0.00 0.00 0.00
Upscale gas.......... 41.70 41.70 0.00 41.70 0.00 0.00
System Calibration Bias and Drift Data
Source identification HRSG 32 Cylinder Conc ; 40.1 ppm
Date: September 23, 2022 Time: 12:55-13: 4:45-
Test personnel : Song H. Span 20,1 ppm
Initial values Final values
CO Analyrer
System System System cal bias Drift
Calibrati - 1
response | Calibration ;ﬁﬁ':f:f :P‘:’n) Calibration | (percentof | (percent of span)
response response span)
Zero gas....... 0.00 0.04 0.05 0.04 0.05 0.00
|Upscale gas... 41.70 40.10 -2.00 40.10 -2.00 0.00




System Calibration Bias and Drift Data

Source identification HRSG 32 Cylinder Conc : 3.02 % i
Date : September 23, 2022 Time: 14:45-15:05 , 16: THE LINOE G
Test personnel : Song H. Span : 3.02 % <7z .
’ ' - Certificate Of Analysis

02 Analyzer - n":nitizl values — Final v;l.ue; — — Special Gases Mixture
Calibration | ];"; on | System cal bias | i}: 0 bbbl i i Customer Details
response Ao (percent of span) alllitution {percentot | (percent ol span) Name: Address: Customer Tag No.:
response response span) ;
0.00 0.03 0.37 0.02 0.25 0.12 SECOT CO.,LTD. House number.239 Rimklongprapa Rd,3angsue
8.02 8.02 0.00 7.97 -0.62 -0.62 Bang Su Bangkok 18800
Certificate Details .
System Calibration Bias and Drift Data Number: 0304/19 Date of Issue: 4-Feb-2019 Expired date: 3-Feb-2023
Material Details T
Source idennfication HRSG 32 Cylinder Conc : _ ppm Production Order: 90152418 Material Code: 478100-)-62 Cylinder No. 5484
Date : Scptember 23, 2022 Time : 14:45-15:05 , 16:35-16:55 Gas content: 6.52M* (norminal)  Filling pressure: 145bar (g} Valve: CGA 550 BRASS
Test personnel : Song H, Span : 833 ppm Cylinder Owner: LINDE Cylinder Material: STEEL Cylinder Size: 47 L
TP v Laboratory Report
h?xlf:n“{fmr Svsremn e & System 5= v;:-:::m cal bias Drift Component Norminal Concentration  Analysis Result’ Uncertainty® Methad of Analysis*
:,Lp?.::." Calibration ;it:l,;r::?:,‘::;} Calibration | (percent of | (percent of span) Oxygen 8.00% 8.02% + 20 relative (1) 56-0-01
response response span) Nitrogen Balance
ZETO ZAS.eevvrraninne 0.00 0.02 0.02 .04 0.05 0.02
\Hﬂscalc BAS. 1iernnne 39.40 39.40 0.00 39.40 (.00 0.00

System Calibration Bias and Drift Data

Source identification HRSG 32 Cylinder Conc : 41.7 ppm
Date : September 23, 2022 Time : 14:45-15:05 , 16:35-16:55 )
Test personnel : Song H. Span : 314 ppm
$O2 Analys Initial values Final values
Calibration c hl?:tm.' System cal bias c SIE:MI‘ [ Systencal by Dttt of
response alibration (percent of span) alibration (percent of (percent of span)
response response span)
Zerogas.......... 0.00 0.00 0.00 0.00 0.00 0.00 )
[Upscalegas........ 41.70 4170 0.00 41.70 0.00 0.00 Recommend usage condition
Minimum utilization: 5% of actual content or before expire date whichever comes first.
3 e = i _ Storage condition: Keep in wel and secure area,
System Calibration Bias and Drift Data Comments
Source identification HRSG 32 Cylinder Conc : 40.1 ppm
Date : September 23, 2022 Time : 14:45-15:05, 16:35-16;55
Test personned © Sopg H Span : 80.1 Ppm Note:

CO Anal Initial values Final valucs 1. Al results expressed in this report are on mole/mole basis, unless ?therwi!e s.petifjed.

. nalyzer System System System cal bias Drift 2, The reported expanded ungertainty is based on a standard uncertainty multiplied by a coverage factor k=2, providing

Calibration Calibration | SY*tem cal bias Callbration’ | (pércentof | (percentof span) a level of confi of app ly 95%, The af this material is traceable ta the S through the reference

Tetpame res) (prrcentad ypim) FESpOn: span) gas standard which is traceable to Swiss National Standard of Mass or other recagnised national metrology institutes.

Zero gas............. 0.00 0.04 0.05 0.03 0.04 -0.01 3. (1) Gas Chromatography, (2) Paramagnetic Oxygen Analyzer, {3) Electrochemical Oxygen Analyzer,
Upscale gas.......... 41.70 40.10 -2.00 40.10 -2.00 .00 (4) Electrochemical Moisture Analyzer, (5) Total Hydrocarban Analyzer, {6) Other - Specified

Sukanya Parinyasoontorn

Signatory for and on behalt of Linde (Thailand) Co., Ltd.
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Certificate Of Analysis
Special Gases Mixture

Customer Details
Name Address: Customer Tag No.:
Secat Co,Ltd. 239, Rimklongprapa Rd, Bangsue, Bangkok
13BO0
Certificate Details
Number: 2946/21 Date of Issue: 13-ul-2021 Expiry date: 13+Jul-2023
Material Details
Production Drder: 90166595 Material Cade 640300-5K-44 Cylinder No.: ADDTS35K
Gas content: 5.52 m* Filling pressure 145.0 bar Valve: CGA 66055
Cylinder Owrer: LINDE Cylinder Material Spectra seal Cylinder Size: 401
Laboratory Report
Analyticol Resuft
Eom?_:neat Cg:?:',:irl?:m ¥ AI\E[VS‘ISIC(ES'JHI : * Uncertainty’ Method of Analysis® Assay Date
Nitric Oxide 40.0 ppm 39.4 ppm £ 1% relative (6) I-PB-352 &-Jul & 13-Jul-21
Other NOx impurity Less than 1.9 ppm
In-Mitragen
Reference Standard used in Assay
Reference Standard Cylinder number Concentration Expiry date:
Nitric Ouide 2660645G 25.65 0.26 ppm G-Aug-2021

n Nitrogen

Analytical Instruments used in Assay
Instrument,/Make,/Model Analylical Principle Last Multipaint Calibration
FTIR Spectrometers Nicolel i550 FTiR-ND 24-Jun-2021

Recommend usage condition
Minimum ytilization 5 of actual content or before expire date whichever comes first
Sterage condition:” Keep in well ventilation and secure area

Comments
when reordering, please quote the material number

Gasenis Calibration Standardt using progedure 61
rviding o level of confidence ot
o Swvlss Nationa| Shands N

arananhelic Oxygen Analyser, (3) Electrochemécal Ouygen Analyzed, (4] Bectiochemical Moistare Anatyzer
&} Other - Specitied

Sukanya Parinyasoontorn
Signatory for and on Benalf of Linde (Thailand) Ca., Ltd,
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Special Gases Mixture
Customer Details
Name: Address: Customer Tag No.:
secot Co.,Ltd 239, Rimklongprapa Rd., Bangsue, Bangkok
10800
Certificate Details
Number 0225/22 Date of Issy 31-Jan-2022 Expiry date: 31-Jan-2024

Material Details

Procuction Order: 169721 Material Code: 614500-5K-44 Cylindet Mo AD09325K

Gas content: Filling pressure 145.0 bar Valve: CGA 66055
Cylinder Owner Cylinder Material: Spectra seal Cylinder Size: L
Laboratory Report
Analytical Result
Norminal L ' i " ied )
0 t R ! tainty M 3 Assay Date
Component Concentiation Analysis Result Uncertainty method of Analysis ssay
Nitric Oxide 20.0 ppm 83.3ppm + 1% relative (8) 1-PB-352 24-jan & 31-jan-22
Other NOx impurity Less than 4.1 ppm
In Nitragen '
Reference Standard used in Assay
Reference Standard Cylinder number Concentration Expiry date:
Nitric Oxide 12282056 50.87 £ 0.25 ppm 6-May-2023
In Mitregen
Analytical Instruments used in Assay
Instrument /Make,/Model Analytical Principle Last Multipaint Calibratian
FTIR Spectrometers Nicolet i550 FTIR-NO 10-Jan-2022

Recommend usage condition

Minimum utilizati 5% of actuzi content or before expire date whichever comes first.
Storage condition: Keep in well ventilation and secure area.

Comments

when recrdering, please quote the material number

=

Hote:

1. All residts expeessed in this repon 2re o0 mole/male basts, unless otherwise specified, The Assay ol this $tandard has been pevlormed in

accordance with (he EPA Traceability Protocal EPA-600/8-12/531 for the Assay and Cenification of Gaseous Calibration Standards using procedure G

2. The reported expanded uncerlainty is based on a standard w gl caverage lactor k2, providing 2 level ol conlidence of approsimately 25,

The measurement of this malerial s raceable to the S through the relerence gas standard which is raceable o Swiss Nationsl Standard of Mass o

ather recognised national metmiogy institute:
Gas Chromatogeaphy, (2) Paramagnetic Gxygen Analyzer, (3) Elecirochemical Oxpgen Anatyzer, (4) Electrochemizal Molstre Anatyzer,

diocarbon Analyzer, (8) Ouket - Specified

Sukanya Parinyasoontoin
signatory for and on behall of Linde (Thailand) Co., Lid.
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THE LINDE GROUP

Certificate Of Analysis
Special Gases Mixture

Customer Details

Name. Address: Customer Tag Nou:
Secot Co.Lid. 239, Rimklongprapa Rd., Bangsue, Bangkok
10800

Certificate Details

Number: /20 Date of Issue: 18-Jul-2020 Expiry date 18-Jul-2024
Matedial Details
Production Crder: 90159708 Mateiial Code; 608400-5k-44 Cylinder No.: 95078
Gas content: 5.52 M? Filling pressure 145.0 bat valve C6A 65055
Cylinder Owner LINDE Cylinder Material: Speciia seal Cylinder Size: 0L
Laboratory Report
Analytical Result
Component o Analysis Result’ Uncertainty” Methad of Analysis’ Assay Date
Concentration : ! )
Sulphus Dioxide 40.0 ppim 41,7 ppm t 1% relative (&) 1-PB-352 11-Jul & 18-Jul-20
In Nitrogen
Reference Standard used in Assay
Reference Standard Cylinder number
- ~Eisheiuir Diowrde HOETE750
n Nitragen
Analytical Instruments used in Assay
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
FTIR Spectrometess Nicolet iS50 FTIR-502 16-Jun & 17-ul-20

Recommend usage condition

Minimum utilization: 5% of actual content or before expire date whichever comes first,
Storage condition: Keep in well ventilation and secure area.

Comments

When reordering, please

the material number

Note:

1. All igsults expaessed in this iepmL are on mole/mole basi, unless otherwte spe wd in

5 using procedure G
confidence ol appina
ardard of Mass o

Iy maltiphed by 8 cor
Si thiough the reference gas standa

3] Elec o lietmical Caygen Anabyzss, (4) Elecirae

Sukanya Parinyasoontarn {

L
signatory forand on behall of Linde (Thivand) Co., (td

uced excepl in hull

Certificate Of Analysis
Special Gases Mixture

Customer Details

Name: Address: Customer Tag No.
segot Co. Ltd. 239, Rimklongprapa Rd., Bangsue, Bangkak
10860
Certificate Details
Number: 2926/ Date of Issue. 13-Jul-2021 Expiry date: 13-jul-2029
Material Details J |
Production Order: 90186593 Matevial Code 445100-5K-44 Cylinder No ADDS2S5K
Gas coptent: 5.52 M Filling pressure 145.0 bar Valve CGA 660 55
Cylinder Owner LINDE Cylinder Material spectra seal Cylinder Size: 40l
Laboratory Report
Analyticol Result
Nerminal - 1 3 : 5
Gmipa: 5 inty” Methiod of Analysis Assay Date
Gompdnent Concentration Analysis Result Uncertainty g of Analy. ) ; 'p‘_
Sulphur Dioxide 20.0 ppm 81.4ppm + 10h relative {6)1-PB-352 S-Jul & 1249ul-21

InNitrogen

Reference Standord used in Assay

Reference Standard Cylinder number Concentration Expi
Sulphur Diexide 13318856 50.50+ 0.40 ppm 16-0ct-2021
InNitrogen

Analytical Instruments used in Assay
Analytical Principle Last Multipoint Calibration

Instrument,/Make/Madel
FTIR-502 7-Jun & 10-jul-21

FHR Spectiometers Nicalet iS50

Recommend usage condition
Mirimumutilization: | 5%.of actual contert of before expire date whichever comes first

Storage tondition: Keep inwell ventilation and secure area
Comments
When reardering, please quote the material number

Nofe:

1. All resifts expressed irvhis repart ane onmaoie/mole basts, unbess othierwise specificd. The As

£ e Assay and Certificatio
£

of this Standand has been per
“andards using procedure G1

ence of agpredimately 35%.
5 iraceatle to Swiss Maliana! Standasd of pass or

stcardance with the EP facesbility Pratucal EPA-GO0,24)
2. The repoited expadided vincertainty ks Based oa a stand,
The measwiement of thes material is trsceable 1o the- 5§ th
geiived o

il
he refesence gas standard wl

Sukanya Parinyasoontom
signatory for and on behalfof Linde (Thailand) Co, Lid
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THE LINDE GROUP

CERTIFICATE OF ANALYSIS

Customer Detall:
Secot Co., Ltd,

Cylinder Description:
Aluminum 50 L

Produetion Order Number: gp133620
Material Number: 433000-AL-44
Certification Date:])-Feb-2016
Expiry Date: 10-Feb-2024

i

Certification of Gaseous C;

approximately 95%.

The measurement of this reference material is traceable to STthrough the reforence standard which Is traceable to Swiss Natianal Seandard of

Mass. The Assay of this Standard hos been performed in accordance with the EPA Traceability Protocol EPA-600/R-12/531 for the Assay and
ion 5 [ G1. The results are expressed on 3 molo/mole basis, unless ofherwise

specified. The reported uncertainty is based on a standard uncertainty mulziplied by coverage factor k=2, providing a level of confidence of

Certificate Number:

0349/16

Cylinder Number:
D595101

Analyst:

Thikef

THITIRAT LOYRAT

Nominal Cylinder Content:

6900 M3

Nominal Pressure:

Approve:

pressure is below 130psig.

minimum minor component.

145.0 Bar SUKAMYA KAMUTHARAT
Valve Outlet: To Re-Order Please Quote:
CGA 350 Brass 433000-AL-44

| Comment: © It is recommended thet this product be not used below 5% of acrual conents or should nor be used when its gas

@ Other impurities that detect by analstical condition of this mixrure shall be report if it is more than 0% of

® Keep and use in well-ventilated and secure area.
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Linde (Thailand} Public Company Limited

P Bagia s AT OTTS

15" Fior, Bangaa Towar A, 2/3 Moo 14, Bangna Trad K. 6.5 Read, Bangkeew
Bangplee, Samulprakarn 10540, Tel (66) 2338-6100 Fax (54) 23386333
Wellgrow Plant; 105 Mod 5, TBangsamat, A Bangpakong, Chachoengsao 24180

Thalland, Tel (6€) 3B.570-479-93 Fax (66) 38.570-323

THE LINDE GROUP

CERTIFICATE OF ANALYSIS

Analytical Result
Component Request Certified Certified Method Assay Date
Concentration Concentration Uncertainty
CarbonMonoxide 40.0 ppm 40.1 ppm £ 1 % relative (6) I-PB-352 09-Feb-2016
In Nitrogen
-

Reference Standard used irdssay

Reference Cvlinder No. Concentration Expired Date
Standard
Carbon Monoxide 1030905G 50.02 £ 0.25 ppm 26-Nov-2019

In Nitrogen

Analytical Instruments used irdssay

5 A N o] Analytical Principle Last Multipoint Calibration
Digi LAB Excalibur HE Series FTIR-CO 15-Jan-2016

Method of Anslysis

1. Gas Chramatograph

2. Paramagnetic Oxygen Analyser

3. Elestrochemical Oxygen Analyser
4. Electrochemical Moisiure Analyser
3, Total Hydrocarbon Analyser

&, Onher specified

Cylinder NumberD595101
Pr Order Nun 33620

Certifeation Date: 10-Feb-2016
Expiration Date: 10-Feb-2024
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Station: HRSG 31
Date: 23/9/2022

02 | NOx
Time %oVol | m
23]09/2022 11:30 10 5.34]
23/09/2022 11:31 07, 59
23/09/2022 11:32 09 5.7
23/09/2022 11:33 15.7
23/09/2022 11:34 5 5.04
| 23/09/2022 11:35 3 .07
23/09/2022 11:36 16 491
23/09/2022 11:37 EI 4.41
23/05/2022 11:38 23 4.09]
23/09/2022 11:39 28 .66
23/09/2022 11:40 28 .20
23/09/2022 11:41 27 .19
23/09/2022 11:42 26 3.34
23/09/2022 11:43 27| 3.23
23/09/2022 11:44 24 321
23/09/2022 11:45 24 3.22
23/05/2022 11:46 25 26

Il
5

23/09/2022 11:47
23/09/2022 11:48
23/09/2022 11:49
23/09/2022 11:50

Average
23/09/2022 11:51
B 23/09/2022 11:52
Amata B. Grimm Power 3 Ltd. 23/09/2022 11:53
23/09/2022 11:54
HRSG 31 stack 23/09/2022 11:55

23/05/2022 11:56
23/05/2022 11:57
73/09/2022 11:58
23/09/2022 11:59
23/09/2022 12:00
23/09/2022 12:01
23/09/2022 12:02
23/09/2022 12:03
23/09/2022 12:04
23/09/2022 12:05
23/09/2022 12:06

4
23/09/2022 12:07 4.
23/09/2022 12:08 4.
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73/05/2022 12:09
23/05/2022 12:10 ;
23/05/2022 12:11 4,
Average 14.22 i3
73/09/2022 12
23/09/2022
23/09/2022
23/09/2022
23/09/2022
23/09/2022 12: ;
23/09/2022 12: 4.17 3.17]
23/09/2022 12:

23/09/2022
23/09/2022 12:
23/09/2022 12:
23/09/2027 12:
23/09/2022 1
23/09/2022 12:25

4

4

23/09/2022 12:26 4

23/09/2022 12:27 4

23/09/2022 12:28 4
23/05/2022 12:29 4.21 .26,

23/05/2022 4
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Station: HRSG 31 Station: HRSG 31

Date: 23/9/2022 - " Date: 23/9/2022
_ YeVol nmx Time 02 NOx €O | load
23/09/2022 12:33 422 3. : oVol n ppm_
23/09/2022 12:34 4.23 3. | 23/09/2022 14:02 4.06 5. : 46.74
23/09/2022 12:35 302 3 | 23/00/2022 14:03 413 5. 46.33
23/09/2022 12:36 21 13 [ 23/09/2022 14:04 4.19 4, ; 45,68
23/09/2022 12:37 3.22 13.33 7 %.3{.@'.@.2.4505 2.25 EX ] 7500
23/09/2022 12:38 4.23 13.30 : Lo  23/05/2022 14:06 .30 3. . 24.63
23/09/2022 12:39 4.23 13,14 f ; : %}%‘%ﬁzw 4.28 3. 0.00 44.63
23/09/2022 12:40 3,20 1591 : : [ 23/09/2022 14:08 4.28 3. 0.00 34,14
23/09/2022 12:41 25 E - - . | 23/09/2022 14:09 4.27 3. 0.00 34,31
23/00/2022 12:42 W] % - A | 23/09/2022 14:10 4.27 3 0.00 44.70
23/09/2022 12:43 3. | 23/00/2022 14:11 4.26 3 0.00 35.02
23/09/2022 12:44 314 23/09/2022 14:12 4.23 3 0.00 35.11
33/09/2022 12:45 415 | 2205022 14:1. 4.25 : 0.00 45.06
73/09/2022 12:46 .20 | 23/09/2022 14:14 4.23 3. 0.00 4534
23/09/2022 12:47 4.1 ; | 23/09/2022 14:15 4.27 ER 0.00 44,03
23/09/2022 12:48 423 230/ a22 13:16 4.26 3. 0.00 2344
23/00/2022 12:49 .25  23/09/2022 14: 4.25 3. .00 45.08
23/09/2022 12:50 24 3 [ 23/09/2022 14:18 4.19 4. 00 45.51
23/09/2022 12:51 322 13, 2 [ 23/09/2022 14:19 4.14 4. 00] 5.86)
23/09/2022 17:52 .22 13.22 i : : o = .00 46.07
33/09/2077 12:53 4.3 13.10 - e 4.05 5 00 46.56
Average 2.21 i3 | 23/09/2022 14:22 4.05 16.22 .00 46.58
75/09/2022 13:20 2,26 3. z 7 o ] e =5
23/09/2022 13:21 3.36 3. =k : __1 .00 37.01
23/09/2022 13:22 4.23 3 | 23/09/2022 14:21 4.04 16.60 0.00 36.76
23/09/2022 13:23 321 X | 23/09/2022 14.25 4.12 15.61 0,00 35.98
33/09/2022 13:24 321 3 23/00/2020 14:26 4. 4. 0.00 45.81
23/09/2022 13:25 4.20 3  23/09/2022 14:27 4.20 4. 0.00 35.39
53/05/2022 13:26 = 1 23/09/2022 14:28 317 3. 0.00 4566
23/00/2022 13:37 320 3. 23/09/2022 13:23 4.16 C 0.00 45,58
23/09/2022 13:28 .18 7 23/09/2022 14:30 4.12 5. 0.00 46.18
23/09/2022 13:29 317 . | 23/09/2022 14:31 4.14 3. .00) 45.88
2509%2022 13:30 3.0 7y {23/09/2022 14:32 4.14 4. 00 45.98
33/00/2022 13: 7 . 23/05/2022 14:33 4.18 4. .00 45.77
23/09/2022 13: 3. o 23/05/2022 14:34 4.23 4. 00 45,30
23/09/2022 296 ; | 23/09/2022 14:35 4.24 4. .00) 45.19
23/09/2022 13: 4,29 "%;L'L— ggg g%ggg ::ig ‘32 = 00| 44.76
23/09/2022 13: . it 3 3. .00] 45,26
23/03/2022 13:36 3 %g | 23/09/2022 14:38 4.23 4.08 0 00 5.2
33/05/2022 13.37 301 [ 23/09/2022 14:39 4.26 3.82 0 .00 45.00
23/09/2022 13:38 218 : [ 23/09/2022 14:40 4.30 338 0 .00 35,00
23/09/2022 13:39 417 3.  23/09/2022 14:4 4.29 3.20 0 00 44,48
23/09/2022 13:40 316 3 | 23/09/2022 14 4.28 13.29 0, .00 34.76
Average 14.21 i3 23/09/2022 14: 4.23 13.56 0. .00 45.00
73/09/2022 1341 318 7 |___Average 4.19 14.47 0 0.00 a5.53
23/09/2022 13:42 .20 3 [ 23/09/2022 L3:10 4.13 15.90 '% 36,31
23/09/2022 13:43 2.20 ru | 23/09/2022 15 413 5.83 0.00 36.09
23/09/2022 13:44 S1 T | 23/05/2022 4.16 5.61 U.ﬂ 45.99
23/09/2022 13:45 324 3 | 23/05/2022 419 4.96 0.00 45.60
23/09/2022 13:46 4.24 3 E%M 420 5.00 i 0.00] 45.56
23/09/2022 13:47 4.25 3. ERTHEIE 3.9 451 : 800 45.39
23/09/2022 13:48 4.5 3 M;: 4.26 4.13 .00 0.00) 45,02
23/05/2022 13:49 325 R %%% : 4.25 4.00 ; 0.00 44.98
23/09/2022 13:50 32 3 | 23/06/2022 15: 426 393 X 0.00 35.00
23/05/2022 13:51 1 ry | 23/09/2022 1 i 4.25 3.84 . 0.00 44.98]
23/09/2022 13:52 a1 3. %3&9% : 4.20 46] 0 00 35.30
23/05/2022 13:53 321 ; | 23/09/2022 15: 4.13 531 0. 00 45.68
33/09/2022 13:54 333 . 23/09/2022 15 4.11 5.88 0.00 00 46.16)
23/05/2022 13:55 3.04 3 | 23/09/2022 15: 4.10 5.89)] 3,00'1_ 00 46.22
23/09/2022 13:56 3.23  23/09/2022 1 4.11 5.89 0.00 00 26,26
23/09/2027 13:57 4.23 —%@M 4.17] 5.60 0.00 00 35.79
23/09/2022 13:58 4.20 N ﬁ%& 4:21 83 .00 00 45,39
33/05/2022 13:59 IRT X 2.19 4.73 .00 00 T5 58
33/09/2022 14:00 308 [ 23/09/2022 ) 416 491 .00 0.00 45.58
23/09/2022 14:01 305 | 23/09/2022 1 4.11 5.16 .00 0.00 36.09
Average 4.20 1a. 23/09/2022 15: 4. E[ 5.63 0.00 0.00) 26.03
- Average 14.18 35.02 0.00 0.00 45.68




Station: HRSG 31
Date: 23/9/2022
Time 02 NOx
m

% Vol
23/09/2022 15:31 4
23/09/2022 15:32
23/09/2022 15:33
23/09/2022 15:34
23/09/2022 15:35
23/09/2022 15:36
23/09/2022 15:37
23/09/2022 15:38
23/09/2022
23/09/2022
23/09/2022
23/09/2022 15:43
23!09{2022 15:43
23/09/2022 15:44
23/09/2032 15:45
23/09/2022 15:46
23/05/2022
23/09/20322
23/09/2022
23/09/2022 15:50
23/09/2022

4
4
4
|
4
4
4
4
3
E
F:
4
4
4
4
4
4
4
4
4
Average 14.17
! 4
4
4
4
4
4
4
4
4
4
4
r
r
4
a3
F
&
4
4
3
L’

0.00] 45.68
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23/09/2023 15
23/09/2022

23/09/2022

23/09/2022

23/09/2022
23/05/2022

23/09/2022

23/09/2022
23/09/2022 16
23/09/2022 16:01
23/09/2022 16:02
23/09/2022 16:03
23/09/2022 16:04
23/09/2022 16:05
23/09/2022 16:06
23/09/2022 16:07
23/09/2022 16:08
23/08/2022 16:09
23/09/2022 16:10
23/09/2022 16:11
23/05/2022 16:12

A

verage

23/09/2022 16:
23/09/2022 16:
23/09/2022 16:
23/09/2022 16:16
23/09/2022 16:
23/09/2022 16:
23/09/2022 16:
23/09/2022 16:20
23/09/2022 16:21
23/09/2022 16:22
23/09/2022 16:23
23/09/2022 16:24
23/08/2022 16:25
23/08/2022 16:26
23/09/2022 16:27
23/09/2022 16:28
23/09/2022 16:29
23/09/2022 16:30
23/09/2022 16:31
23/09/2022 16:32
23/09/2022 16:33
A\rerage

Amata B. Grimm Power 3 Ltd.
HRSG 32 stack
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Station: HRSG 32 Station: HRSG 32

Date: 23/9/2022 = - Oatel 23/9/2022
= 09“2'::2 Vol __ppm Time M?\?nl S0z |
30 393 373 — m
PRI BT 3.95 xs 23092022 12:33 4.4 0.00
2@ = 22 32 23/09/2022 12:34 .04 5.00
23/09/2022 1133 356 1380 i 204 00
23/09/2022 11:34 3.7 13.58 [23/09/2022 12:36 .03 5
23/00/2022 11:35 3.8 397 [23/09/2022 12:37 304 o
55703202 11:3¢ 228 35 23/09/2022 12:38 .05 00
23/09/2022 11:37 3.04 259 23052022 12:39 4.05 .00
23/09/2022 11:38 z_nEI 80| 23/09/2022 2 ‘:‘u .04 00
23/09/2027 11:39 212 G [ 23/09/2022 12:41 4.03 .00
23/09/2027 11:40 2.00 14 23/09/2022 12:42 4.02 .00
23/09/2022 11 4.09 3 | 23/09/2027 12:43 4.01 00
33/00/2022 208 =5 | 23/09/2022 12:44 3.95 0.00
EELZ@ e = 23/09/2022 12:45 .00 0.00
s T E 4L 23/09/2022 12:46 .04 0.00
—‘!—"—2 D500 1A% Frn = 23/09/2022 12:47 4.05 0.00
-5"—"—23;09},2022 =2 2 — 23/09/2022 12:48 3.06 0.00
TR e 2 23/00/2022 12:49 .08 0.00
23/09/2022 [1:48 3.06 39 23/09/2022 12:50 4.07 .00/
73/09/2022 11:49 .06 84 %%%%}% T oy
23/09/2 y 4 H A .00|
{“g 2226 50 M,g: 124 %' 23/09/2022 12:53 4.05 .00
230572022 1151 4.10 53 TR o L
3/09/2022 11:52 412 56 3 - ;
23/09/2022 11:53 3.10 59 | 23/09/2022 4.10 .00
23/09/2022 11:54 3.09 5 | 23/06/202) 4.07 o]
[ 23/09/2022 11: 4.07 56 23/05/2022 13: 4.06 00
23/09/2022 11: 308 537 | 23/09/2022 13:24 4.05 0.00
R 1T o ] 23/09/2022 13:25 .05 0,00
_LLzérog?ozz : o o2 23/09/2022 13:26 05 000
23/00/2022 11 301 57 | 23/05/2022 13:37 4.04 0.00
23/09/2022 3.99 60 [ 23/09/2022 13:28 3.02 0.00,
23/09/2022 1 201 a7 [ 23/05/2022 13:29 4.01 0.00
23/00/2022 12:02 4.03 B4 [ 23/09/2022 13: 3.96 0.00
23[09/2022 12:03 .03 50 [ 23/09/2022 13: .99 0.00
23/09/2022 12:04 3.03 a5 | 22/09/2022 13 4.05 0.00
73/09/2022 12:05 1.03 37 F | 23/09/2022 411 .00
23/09/2022 12:06 4.02 39 = | 23/06/2022 1 4.11 .00
[23/09/2022 12:07 503 56 ; [23/09/2022 210 o
[23/09/2022 12:08 203 5 : - [23/09/2022 208 o
23/09/2022 12:09 3.04 30 i : | 23/09/2022 | 4.03 .00]
23/09/2022 12:10 2.03] 28 LEI = | 23/09/2022 4.02 00
[23/09/2022 12:11 4.01 40 0.00 v |.23/09/2022 | 4.01 00
Average 14.E| 11.70 0.00 0 4: .. E%{‘?ie ‘ILUDIS 33
23/09/2022 2 14.03 79 0.00 4
EELLW /2022 12:13 14.02 2.09 0.00 rTH 23/03/2022 13,41 4.02 00
23/09/2022 12:14 .02 69 0.00] rEn | 23/05/2022 13:42 4.05 .00
33/08/2023 12:15 302 £t 3ol AL 723/05/2022 13:43 2.04 00
23/08/2022 12:16 4.02 59 0.00 T  23/09/2022 13:44 4.05 .00
23/09/2022 12:17 4.00 17 2l [ 23/05/2022 13:45 4.08 00
33/00/2022 12.18 300 5 0.00 [-23/09/2022 13:46 4.07 .00
73/09/2022 12:19 4.00 53 0.00 [ 23/09/2022 13:47 3.08 .00
33/09/2022 12:20 3.02 23 0.0 | 23/09/2022 13:48 4.09 0.00
2309/2022 12:21 3,02 26 1 | £3/09/2022 13:49 4.09 0.00 g X
23/09/2022 12:22 .04 o1 £3/09/2022 13:50 4.04 0.00 07 45.15
23/09/2022 12:23 105 59 | 23/09/2022 13:51 .04 0.00 05 3547
23/09/2022 12:24 .04 %5 [23/09/2022 13:52 .02 100 13 45,68
23/00/2022 12:25 .05 7] | 23/09/2022 13:53 4.08 .00 .08 4551
23/09/2022 12:26 .03 17  23/09/2027 13:54 4.07 .00) .05 4532
23/09/2022 12:27 4.03 01 | 23/09/2022 13:55 4.08 00 .08 45.30
23/05/2022 12:28 3.0 g7 23/09/2022 13:56 4.07 .00 02 45.28
23/09/2022 12:29 4,04 07 ; | 23/09/2022 13:57 4.07 .00 08 45.26
33/09/2022 12:30 4.05 74 ; [ £3/05/2022 13:58 4.03 .00 0.09 45,24
23/09/2022 12:31 304 53 : | 23/09/2022 13:59 | 13.98 .00 0.12] 45.69
33/05/2022 12.32 2.03 ) 0, 23/09/2022 14:00 13.92 0.00 0.16 46.33
Average 4.03 11.47 0.0 [ 23/09/2622 19:01 13.89 0.00 0.13 46.61
Average 1a.04 0.00 0.08 45.27




Station: HRSG 32 —
tion: HRSG 32

Date: 23/9/2022 Dt 3378
ate:
Time %?‘%m NOxX co Load —
m

23/09/2022 14:02 a1 ELA, = 17| quss? ] 1: o
23/09/2022 14:03 3,08 . :10 ﬁ 23/09/2022 15:31
23/09/2022 14:04 4.05 3. 08 45'?1 23/09/2022 15:32 [
23/09/2022 14:05 411 06 rry [ 23/09/2022 15:33 E
23/09/2022 14:06 3.13 0 pns 23/09/2022 15:34 o
23/09/2022 14:07 4.10 oA = 23/09/2022 15: D,
23/09/2022 14:08 4.10 'U' =1 23/09/2022 15: B,
23/09/2022 14:09 3.10 55 = 23/09/2022 15: o
23/09/2022 14: 311 - S 23/09/2022 15: 5
23/05/2022 14: 4,10 - | 23/09/2022 15 [
23/09/2022 14: 4.08 23/09/2023 15:40 =
23/09/2022 14: 4.08 23/09/2022 15:4
23[09/2022 14: 3.07 23/09/2022 15:47
23/09/2022 14 411 23/09/2022 15:43
23/09/2022 14: 3.10 23&09%2:0:2:2 15:44
23/09/2022 14: 3.07 23/08/2022 15:45
23/09/2022 14:18 2.02 2. | 23/09/2022 15:46
23/09/2022 14:19 13.97 3. 23/09/2022 15:47
23/09/2022 14:20 13.93 3, 23/09/2022 15:48
23/09/2022 14:21 13.68 4, [ 23/09/2022 15:49
23/09/2022 14:22 13.80 ry 23/09/2022 15:50

Average 14.04 12, 23/05/2022 15:51
2309/2022 13.84 5, Average
23/00/2022 14: 1301 s 23/09/2022 15:52
23/09/2022 14: 13.97 A, 23/09/2022 15:53
23/05/2022 4.03 2. | 23/09/2022 15:54
23/09/2022 14: 304 23/08/2022 15:55
23/09/2022 14: 3.02 I 23/09/2022 15:56
23/09/2022 14: 3.00 3.72 ; ; 23/05/2022 15:57
23/09/2022 14: 397 3.73 . E : 23/03/2022 15:58
23/09/2022 14: 3.99 - - 23/09/2022 15:59
23/09/2022 14: 3.98 23/09/2022 16:00
23/09/2022 14: 4,04 23/09/2022 16:01
23/09/2022 14: 3.07 23/09/2022 16:02
23“2022 135 3.08 23/09/2022 16:03
23/09/2022 14:36 4.10 | 23/09/2022 16:04
23/09/2022 14:37 4.07 | 23/09/2022 16:05
23/09/2022 14:38 .08 23/09/2022 16:06
23/08/2022 14:39 4.11 o 23/09/2022 16:07
73/09/2022 14:40 413 0. 23/09/2022 16:08
23/09/2022 14:41 .11 c' [ 23/09/2022 16:09
23/09/2022 14:42 4.11 o, 23/09/2022 16:10
23/09/2022 14:43 3.05 5 23/09/2022 16:11

Average 3.03 12 0.‘ 23/09/2022 16:12
23/09/2022 15: 3.98| 4,41 7 il | ___Average
23/09/2022 15: 3.08| 4.45 X 5 23/06/2032 16:13
23/09/2022 15 E] 13.39 T 3 23/09/2022 16:14
23/09/2022 15 .04 .00 0‘ 23/09/2022 16:15
23/09/2022 15:14 2.06) 500 o 23/09/2022 16:16
23/09/2022 15:15 3.10 0.00] AT 23/08/2022 16:17
23/09/2022 15:16 .12 T .00 3‘12 23/09/2022 16:18
23/09/2022 15:17 4.10) g 0.00 J-Oﬁ 23/09/2022 16:19
33/09/2022 15:18 312 . .00 i 23/09/2022 16:20
23/09/2022 15:19 4.10 3 0.00 6 23/09/2022 16:21
23/05/2022 15:20 .04 3. .00 -18 23/09/2022 16:22
23/05/2022 15:21 3.97 2.09] 500 55 23/05/2022 16:23
23/09/2022 15:22 13.97 3.80 . 5] 23/09/2022 16:24
23/09/2022 15:23 13.07 398 - A 23/09/2022 16:25
23/05/2022 15:24 3.09 4.31 " gl 23/09/2022 16:26
23/05/2022 15:25 3.06 3.86 D 23/09/2022 16:27
23/09/2022 15:26 4.08 347 10 | 23/09/2022 16:28
23/09/2022 15:27 4.06 3.24] 11 23/09/2022 16:29
23/09/2022 15:28 2.0 FICE] 5 23/09/2022 16:30
23/09/2022 15:29 3.98 3.58 13 | 23/09/2022 16:31
23/09/2022 15:30 3.99 416 = 23/09/2022 16:32

Average 14.04 13.40 ;1—5' 23{ni{2022 16:33

verage




ATTACHMENT 4

DATA COLLECTION FORM Amata B. Grimm Power 3 Ltd.
HRSG 31 stack



Relative Accuracy Recording Form : Amata B. Grimm Power 3 Ltd.

Laocation: RSG 31
Date: | Sep 13,2012

Relative Accuracy Recording Form : Amata B. Grimm Power 3 Lid.

S

Start Time: 0 AM
—
e 02 Reading(%) NOx Reading(ppm) S0 Reading{ppm) CO Readingippe)
M CEMS RAM CEMS M CEMS "M CEMS

15t mimmte 1397 1410 14.06 15.34 013 000 0.58 0.00
2ad minute 1393 1407 1443 1591 o1z 0.00 054 0.00
3rd minute 1392 (LX) 1486 1571 PR 0,00 042 [111)
4ith minute 13.88 (ER]] 15.42 1571 ol3 0.00 033 000
Sth minate 13,86 14.14 1596 15.04 oo7 0.00 038 000
Gih minste 13.54 14.13 16.57 1507 014 0.00 03 0.00
Tih minute 13.56 14.16 16.86 1491 012 0.00 033 000
Bith mimute 13.87 1418 1685 1441 013 000 056 000
9th minute 1391 1423 16.57 1409 013 000 063 000
108k mimute 1392 1428 1628 13.66 013 .00 046 000
1th minute 13.93 1428 16,16 1320 012 000 036 0.00
12th minute 13.96 1427 1595 13.19 015 000 049 0.00
13tk milnute 14.03 1426 1543 1334 013 000 045 [10]
T4tk minute 14.08 1427 14.92 1323 0.13 0.00 042 0.00
15th minute 14.09 l4.24 1427 12 013 000 068 0.00
16th minute 14.10 1424 1401 1322 012 0.00 043 000
17th minute 1409 1425 14.13 13.26 o3 0.00 042 000
18th minute (LR 1425 1425 1328 013 0.00 L3 000
15th minate 14.06 14.22 1430 1373 013 0.00 062 a0
20th minwte o7 152 1421 14,05 013 0.00 0.66 0.00
2lst minute 1407 1421 14.11 14.33 013 0.00 063 0.00

Average 1398 14.20 1522 14.19 0.3 000 049 (o]

{ Miss Katesarin Vorradetwittaya )

Environmental Scientist

Test Operator:
= 02 Reading{%) NOx so2 €O Resdingippm)
RM CEMS RM CEMS RM CEMS RM CEMS

Ist minute 4.9 1425 1413 1385 0.13 [ 0.54 0.00
2w minute 1408 1428 1439 1367 ols 0,00 038 000
Jrd mimute 1404 1428 1488 1340 07 0.00 042 0.00
4th minate 14.05 1428 15.13 13.37 013 0.00 038 0.00
Sth mlmute 410 1425 15.03 1323 013 000 03g oo
i minute 1411 1425 1465 1319 013 000 038 Ll
Tith mimwte 1411 14.24 1423 1313 013 0.00 038 0.00
Hth minute 14.10 1422 1411 1325 0.15 .00 038 0.00
St minsite 14.10 1420 14.09 1334 013 0.0 038 000
1tk minwte 1400 1416 14.16 13.46 0.13 000 038 0.00
11th minute 4,10 1417 1421 1333 0.13 0.00 038 0.00
12th minule 14.07 1420 14.19 1334 [HE} 0.00 038 a6a
13th minute 14.08 1421 1422 1311 013 000 038 0.00
L4th minate 14.02 1421 1442 13,18 013 0.00 038 0.00
151k minute 14.03 1421 1451 1334 003 000 038 000
16th minute 14.05 1420 1432 1333 &1l 000 033 .00
17th mimute 14.05 1420 14.19 13.20 0.14 0.00 0.38 0.00
16th mimute 14.05 1421 17 1326 013 000 038 0.00
19th minute 14.06 “n 1z 1336 0.13 0.00 038 0.00
20th minute 14,08 142 14.24 1341 0,13 000 038 0.00
21t minute 1405 14,19 14.22 13.53 o3 .00 038 0.00

Aversge 14.07 1432 1437 1335 013 0.00 039 00

Signature

( Miss Katesarin Vorradetwittaya )

Environmental Sclentist




Relative Accuracy Recording Form : Amata B, Grimm Power 3 Ltd. Relative Accuracy Recording Form : Amata B. Grimm Power 3 Ltd.

Date: Start Time: End Time: | 1232 PM Date: Beart Thnts Eot This:
o Opersers [ g o Operaters g

A 02 Reading|%s) NOx Resding{ppm) 502 Reading(ppm) €0 Reading(ppm) i 02 Reading( %) WO Readingippm) S0 Reading(ppm) CO Reading(ppm)
RM CEMS RM CEMS RM CEMS RM CEMS RM CEMS BM CEMS RM CEMS RM CEMS

ist mimute 14.06 1419 1413 13.45 [YES 0.00 038 [T Ist minute 14,08 1422 1412 1338 a3 000 0.55 0.00
Znd minute 1408 1419 1404 13.53 0.3 0.00 0.8 .00 2nd minute 14.10 14.23 14.08 13.14 .13 0.00 052 0.00
3rd minute 1407 1419 1408 1340 [N} .00 038 000 Ird misute 14.10 1422 1397 1333 013 0.00 042 000
Ath mimute 1405 14,19 14,12 13.42 013 000 0.38 0.00 Ath mimute 14.08 1421 1398 1331 013 0.00 042 0.00
Sth mimute 14.05 1409 1422 13,51 [XE} 000 038 000 5th mimute 14.10 1422 14.06 1333 0.13 0.00 042 000
Gth minule 14.08 14,18 1424 13,18 010 0.00 038 000 fith minute 14.10 [TFE) 14.00 1330 013 00 042 0.00
Tih minute 14,05 1417 14.19 1317 o3 0.00 038 000 Teh minute 4,10 1423 1389 1314 ol 000 042 000
Sth minute 14.06 1418 14.20 1326 013 0.00 0.3§ 0.00 Hth minate 1409 [4.22 1350 1331 013 0.00 042 0.00
sth minute 14.05 14.18 422 1315 0.13 0.00 038 000 Sth minmte 14.10 1421 13,54 13.30 013 0.00 042 0.00
104k minuse a0 1419 1420 13.06 013 i) 038 (i1e:) 10th minute 14.09 1421 1398 [ENL] 013 000 042 000
11th minate 14.04 “n 1423 13.10 013 0.00 0.18 0.00 11th minate l1n 14.1% 1358 1318 013 000 042 000
12th minute 1404 1422 1426 1293 017 0.00 0.52 0.00 12th minute 14.08 14.14 13.96 1338 014 000 042 0.00
1ith mimute 14.08 1421 14.1% 1301 027 0.00 0.42 0.00 13th minute 14.08 14.15 14,01 1345 [T} 0.00 04z D00
14th misute 14,05 1423 1412 13,03 0.08 0.00 0.62 0.00 Ttk mimute 14.07 14.20 1400 13.20 0.14 0.00 042 0.00
15tk minute 14.0% 14.21 14.04 13,19 013 000 052 0,00 15th minute 14.05 1421 1403 1297 015 0,00 042 0.00
16th minute 1400 1420 13,96 1327 0.03 0.00 0.69 0.00 16th minute 14.00 14.23 1421 1276 032 0.00 042 000
17th minate 14.10 1421 13,58 1322 0.03 0.00 0.59 0.00 17th minite M0z 1425 14.43 13.07 017 0.00 042 0.00
18th minuge 1410 1421 13,09 1326 013 0.00 062 000 15th minute 14.06 1424 1431 13.01 013 0,00 042 000
191h minate 14.09 1422 14,01 13.16 013 000 04z 0,00 19th minute a7 1422 1393 1327 o4 0.00 042 000
20¢th minute 1407 1412 14.06 1324 023 000 042 000 20th minate 14.10 1432 1353 n3n [N E] 0,00 a2 060
215t minute 14.09 1420 14.11 1341 0.14 0.00 042 000 215t minute 14.10 1423 1357 13.19 17 000 042 0,00

Average 14.07 1420 14,12 13.24 014 0.00 045 0.00 Average 14.08 1421 14.02 1321 014 000 043 000

{ Miss Katesarin Vorradetwittaya )
Environmental Sclentist

{ Miss Katesarin Vorradetwittaya )
Environmental Scientist



Location: | HRSG 31
Date: | Sep 23,2022

Relative Accuracy Recording Form : Amata B. Grimm Power 3 Ltd.

o [T ]
o (]

Relative Aceuracy Recording Form : Amata B. Grimm Power 3 Lid.

un Nomber: [ 5]

End Time:

Test Operator:
02 Readingi%s) NOx Reading(ppm) 502 Reading(ppns) €O Reading(ppm)
L BM CEMS RM CEMS RM CEMS RM CEMS
15t minute 14.09 1426 1473 1339 014 000 062 0.00
2nd minute 1414 1426 14.20 1337 0.14 000 62 000
Jrd minute 1403 1423 1367 13.63 014 0.00 062 000
Ath minute 1412 1421 13.53 1398 o4 000 052 000
Sth miute 10 1421 13.60 1397 0.14 0.00 0.62 000
Gth mimute 1410 1420 BN 14.10 014 0.00 062 0.00
Tth minute 14.10 42 1397 14.02 014 000 0.62 0,00
&th minute 14.08 1420 14.30 1397 014 0.00 062 000
St minute 1407 1418 1435 14.15 014 000 062 000
10th minute 1408 14.17 1467 1439 014 000 062 000
11th minute 14,08 1412 14.67 1451 014 000 060 000
12th minute 14.05 14.13 14.55 1512 0.4 0.00 062 000
13th minate 1404 1419 1454 (L% 0.4 000 062 0.00
14th minute 1403 1426 1481 nn 014 oo 062 0.00
150h minute 13.96 1429 1508 1320 0.5 000 (X1 Uiy
16eh mlmure 1394 1428 15.49 13.14 0.4 0.00 062 0.00
17th mimute 1402 1425 15.66 1324 a4 0.00 062 0.00
181k minute 14.09 1421 1441 13.79 o4 000 62 [i1ei)
19th minute 1412 14,18 13.45 14.26 o4 0.00 &2 0.00
20th minute 1411 17 1334 1432 014 0.00 62 00
215t minute 14.09 14.16 1338 14.48 014 0.00 062 .00
Average 1a.07 1421 14.30 13.97 .14 0.00 062 0.00

Signature (Q:%(

{ Miss Katesarin Vorradetwittays )
Environmental Scientist

Test Operator: Song
e 02 Resding( %) NOx Readingppm) 502 Reading(ppm) €O Readingippem)
RM CEMS RM CEMS RM CEMS RM CEMS

Ist minute 1408 14,18 13.64 14438 14 0.00 042 0.00
2od minute 14.03 1420 14.20 1433 o4 .00 062 ()
Ird mimute Mo 1420 14,63 14.06 014 o0 062 000
Ath minute 1397 1421 1485 14.18 014 i 062 000
Sth minute 14.00 1424 15.04 13.73 014 0.00 D66 000
Gt mimite 14.03 1424 1493 1321 o4 0,00 062 000
Tih minute 14.04 1425 1465 134 013 000 062 000
Sth minute 1404 1425 14.47 1310 [N} 000 052 000
14.07 1423 1435 1330 0.4 000 0.62 000

10th minute 14.08 1421 1354 13,60 014 000 062 0.00
11th minute 14.08 1419 1348 14,16 014 .00 062 0.00
12th minmte 14.08 14.18 1336 412 4 000 062 0.00
13th minate 1410 1421 13.31 1420 a4 .00 062 000
1dth mimure 14.05 14.23 13.76 1387 014 000 062 000
15th minute 14.03 14.24 1413 137 0.4 .00 062 000
16¢h minite 14.02 1423 1481 13.83 014 0.00 062 0,00
17th minute 1403 1423 1483 1352 a4 0.00 a2 040
18th minute 1408 14.20 14.70 14.06 014 000 (1) 000
19th minute 1405 [N Y 1440 14.69 014 000 062 060
20th minute 14.06 14.09 1428 15m 014 oo 062 000
21st minute 14.08 15.05 1427 1576 o4 000 0.62 000
Average .04 1420 1429 14.02 o4 000 0.62 00

Signature

{ Miss Katesarin Vorradetwittaya )
Environmental Scientist




Sep 23,2022

Date:

Relative Accuracy Recording Form : Amata B. Grimm Power 3 Ltd.

S

Sp—

Lot [T ]

Relative Accuracy Recording Form : Amata B, Grimm Power 3 Ltd.

e 02 Reading(%) NOx Readingippm) $02 Reading{ppm) CO Readingippm)
By CEMS M CEMS RM CEMS "M CEMS
15t mimute 14,04 14.06 1426 16.16 014 000 0.62 0.00
2nd minute 1395 14.13 14.54 1535 URE) 0.00 0.62 0.00
Zrd minute 13.90 14.19 15.19 1450 014 000 0.62 000
Ath minute 1387 1425 1610 1395 [30] .00 062 000
Sth minute 1336 1430 1667 na 014 0.00 062 o0
th minute 1392 1428 16.58 1315 014 0.00 062 000
Tih minute 1357 1438 1613 13.06 0.14 0.00 0.62 000
Bth minute 14.06 1427 1495 1314 014 000 061 0.00
Sth minute 14.10 1427 13.56 1324 014 g0 062 0.00
10¢h mimute (ENT) 14.26 13.26 13.24 014 000 062 000
1ith minute o 1423 1334 13.67 014 000 062 000
12th mimute 14.09 1425 1340 1373 014 000 062 0.00
130k minute 14.0% 1423 13.49 1383 ols 0.00 062 00
14th minute 14.09 1427 13.58 1335 014 0.00 062 0.00
15tk minute 14.05 1426 1381 13.07 o4 0.00 0.62 0.00
16t minute 14.05 1425 14.04 1339 o4 0.00 0.62 0.00
17th minute 1404 14.19 14.03 14.14 0ls 0.00 0.60 000
18th minute 14,07 14.14 13.94 14.74 014 0.00 062 000
19th minate 1407 1410 13.59 15.09 4 000 0.62 000
20th minate 14,05 14.05 1337 1583 0.4 0,00 062 000
215t minuge 14,00 1408 1380 1622 014 0.00 062 00
Average 40 1421 1437 1412 014 000 062 000
Signature

{ Miss Katesarin Vorraderwittaya )

Environmental Sclentist

s 02 Reading{ %) NOx Readingippai) 5002 Reading(ppm) CO Reading(ppan}
KM CEMS RM CEMS LAt CEMS RM CEMS

15t mimute 1354 1401 14.54 15,50 o4 000 0.62 oo
I minute 13.89 1404 1510 16,60 014 000 062 o
rd mimute 1385 14.12 1584 15.61 014 000 062 000
4th mimute 1384 14.17 16.52 14.80 0,14 000 0.62 0.00
Sth minute 1382 1420 17.00 1430 014 0.00 062 000
Gih mimute 1382 117 17.37 1445 0.14 0,00 062 0.00
Tih minute 1359 14.16 1710 1484 o3 0.00 062 000
Bt minute 13,94 14,12 1540 1523 o4 0.00 062 0.00
9th minute 1397 14,14 1472 15.27 0.14 000 0.62 0.00
10th minute 1395 14.14 1477 1433 014 000 .60 000
11th minage 13.93 14.18 1459 1459 o4 000 062 0.00
12th minute 1390 1423 1530 1423 0.4 000 062 0.00
13th minmte 1351 1424 15,62 1401 0.14 0.00 042 000
Tdih mimite s 1426 1567 13.50 014 000 062 000
15th minute 13.93 42 1546 1376 0,14 .00 062 0.00
16tk minute 14.00 i) 15.01 1408 015 0.00 0.62 0.00
17tk minute 14.02 1426 14.45 1352 014 0.00 062 0.00
18t minute 14,08 14.30 1409 1338 o4 000 062 000
19th minute 14.01 1429 13588 13.20 014 000 0.52 000
20th minate (L31]] a2y 1407 1329 04 0.00 62 000
215t minmte 14.03 1423 1417 13.56 014 000 062 0.00

Average 1393 14.19 1529 1441 [T 0.00 0.62 0.00

{ Miss Katesarin Vorradetwittaya }
Environmental Selentist




Lacation:

Date:

Relative Accuracy Recording Form : Amata B. Grimm Power 3 Ltd.

s e [ ]

End Time:

Location:

Relative Accuracy Recording Form : Amata B, Grimm Power 3 Ltd.

HRSG 31

s 02 Resding(%) NOx Reading(ppm) S02 Reading(ppm) CO Readingippm)
RM CEMS RM CEMS BM CEMS RM CEMS

Ist minute 1388 (ENE 1507 1567 012 000 (£ 0.00
2nd minute 13.87 14.14 1503 1565 02 0.00 061 0.00
3rd minute 1381 14.17 1536 1520 iz 000 (113 000
Ath minute 1382 1415 1591 15.18 012 0.00 sl 0.00
Sth minute 1383 14.16 16.16 15.14 012 0.00 061 o
fith minute 13.83 1418 16.10 15.00 01z 0.00 061 0.00
Tth minute 1386 1418 1580 l4.59 01z 000 061 0.00
Sth minute 13.85 1415 1544 15.02 012 0.00 061 L)
Sth minaie 1385 14,10 1529 1529 012 0.00 061 0.00
10th minute 1387 14.15 1517 15,60 a2 0.00 061 000
Tith minute 1387 1420 1494 14.67 oz 0.00 .61 000
12th minute 13.85 1425 1494 a2 0.2 0.00 061 0.00
13th minute 1381 1426 (LE1) 1383 [Nkl 0.00 061 000
14th minute 1383 1428 1570 1342 LN E] 0.00 061 000
15th minute 1388 14.26. 1541 13.58 012 0.00 061 0.00
16th minnte 1393 1424 14.66 1386 042 000 060 000
17th mimute 1393 1423 1405 1393 [N 000 061 oo
15th mimute 1395 1419 13.66 1424 012 000 06l 0.00
19th minute 13.94 14.14 13.43 1467 0z 0,00 sl 0.00
2ith minute 13.93 14.08 1352 15.44 012 0.00 os1 0.0
2151 minute 13.92 403 13,77 16.24 0.12 0.00 061 0.0

Average 1387 1417 1499 14.78 a2 000 sl 0.0p

= 02 Resding( %) NOx Reading(ppm) 502 Readingippem) CO Reading(ppom)
RM CEMS RM CEMS RM CEMS RM CEMS

Ist minute 14.03 14.13 1386 15.40 02 000 06l .00
2l mlnute 140% 1413 13.69 1583 a2 0.00 06k 0.00
3rd mimute 1395 1416 1397 15.61 012 0,00 051 000
dth minute (LR 1419 15.06 1495 012 000 061 000
Sth minute 13,86 1420 1582 15.00 012 0.00 051 0.00
bl mimute 13.85 1424 16.03 1451 oz 000 [117] 000
Tth minute 1388 1426 16.13 1413 012 0.00 061 0.00
St minute 13.90 1425 157 14.00 o2 0.00 061 0.00
Sth minute 1392 1426 1536 1392 0 o0 61 000
10th minute 1354 1425 15.16 13.84 on 0.00 061 0.00
11th minute 13,56 14.20 1471 1446 a2 0.00 06l a.00
12th minute 13.95 14.13 1420 1531 012 0.00 06l 0.00
13th minute 13.9% 1411 1400 15.88 o2 0.00 062 000
1dth minute 1395 1410 14.01 15.89 012 000 081 000
15th mimute 1393 111 14.26 1589 012 000 oSl g0
16eh mimute 1385 1417 15.75 15.60 a1z 000 051 0.00
17th minute 1381 1421 1627 1483 012 000 sl 000
18th minute 1381 1419 16.22 1473 013 000 081 000
19th minute 1351 14.16 1627 1491 012 000 061 000
20th minute 13.86 1411 1623 15.16 012 000 081 000
215t minute 13.92 1412 15,63 15.63 01z 000 061 000

Average 1381 14,18 1517 15.02 012 0.00 0.61 0.00

Signature

{ Miss Katesarin Vorradetwittaya )

{ Miss Katesarin Vorradetwittaya )

Environmental

Scientist




Relative Accuracy Recording Form : Amata B, Grimm Power 3 Ltd.

Lot
Date: | Sep 23,2022

Relative Accuracy Recording Form : Amata B. Grimm Power 3 Lid.

Start Time: | 4:13 PM

Run Number:

End Time:

4:33 PM

Test Operator:

Start Time: | 132 PM End Time:
Test Operator:
i O Readingl %) NOx Readimgippm) 502 Readinglppm) €O Reading(ppm)

RM CEMS. RA CEMS RM CEMS BM CEMS

Ist minute 13.88 1401 14.03 16.54 0.2 000 L 000
2nd minute 1383 1403 1436 1680 012 0.00 061 0.00
Srd mimite 179 1400 1513 157 012 0.00 061 0.00
Aith minute 1374 1415 16.54 1513 a1z 0.00 060 .00
Sth minute 1371 14.16 1702 1430 Q2 0.00 061 000
6th minute 13712 1413 17.14 15.02 012 000 061 000
Tth minute 1379 14.09 16.85 1535 (AN 000 061 0.00
Sth minate 13.83 1407 1599 1588 o2 0.00 a6l 000
Sth minute 1385 1414 1527 1551 L8 ) 000 061 a00
10th minute 1381 1423 15.03 14.02 o2 0.00 061 0.00
1ith minute 1372 1420 1530 1417 [+ 000 0461 000
12th minute 1376 1426 1583 13.53 01 000 o6l oo
13th minute 1330 1430 16.00 1315 .12 000 (1] 000
141h minute 1391 1428 nn 1314 0.12 000 L 000
15th minute 1388 1428 1432 13.10 012 0% (11 (T4
16th minate 1291 1427 122 13.16 o012 0.00 062 0.00
17th mimute 1396 1427 13.60 132 012 000 061 0o
15tk minute 13.95 1427 13.06 1334 012 000 061 0.00
19th mimute 13.94 14.21 1293 1371 0.2 000 0.61 0.00
20th minute 13.93 1416 13.05 1434 oz 0.00 0.63 .00
2lst miniute 13.93 14.15 13.05 14.78 012 0.00 061 0.00
Average 1384 14.18 1483 1452 0.12 000 051 00

{ Miss Katesarin Vorradetwittaya )

Environmental Scientist

= OF Readlng(%e) NOx Reading(ppm) 502 Reading(ppm) CO Reading(ppm)
RM CEMS RV CEMS M CEMS RM CEMS
Ist minute 1393 1416 1307 1458 010 000 st 0.00
2nd minute 13.90 14.19 13.27 1439 012 0.00 L1} 0.00
Srd minute 13.85 1421 1384 14.15 012 .00 LI .00
4th misute 1382 1423 1458 13.76 012 0.00 061 000
Sth minute 13,84 1825 1491 13.61 2 000 061 0.00
6tk mimite 1336 1427 1473 13.45 012 000 051 0.00
Tt minute 1388 1427 444 13.46 LA ) 000 061 000
Sth minute 13.50 1426 1416 1358 2 0.00 0.61 000
th minate 13.92 1421 1384 1375 on 000 0.61 000
101l minute 13.93 1420 13.63 1427 @n 000 061 0.00
11th minute 1393 1427 1347 1382 o1 000 061 000
12th minute 1393 14.28 1341 (RN oz 000 a6l 000
13th minate 13.90 14.24 1354 1329 {18+ LI 062 0.00
14th minute 13.88 142 13,54 1342 012 0.00 053 000
15¢h mimate 132 1420 1414 1335 0.1z 0.00 13} 000
16th minute 1395 1423 1308 13.14 01z 000 06l 0.00
17th miiniste 135 1424 1312 13.18 alz 000 0463 000
15tk minute 13.89 435 1316 131 012 000 L1} 0.00
19th minite 13,87 1426 13.19 1344 a1z Lty 061 00
20th minute 13.90 (L2 (E81} 1339 oz 0.00 061 0.00
2ist minute 1393 1427 1296 1323 012 0.00 sl 000
Average 1350 [E R 1369 1381 0.2 000 il 000
Slgnature

{ Miss Katesarin Vorradetwittaya )
Environmental Scicntist




Amata B. Grimm Power 3 Ltd.
HRSG 32 stack

Relative Accuracy Recording Form : Amata B, Grimm Power 3 Ltd.

End Time:

e 02 Reading( %) WOw Reading(ppm) 502 Reading(ppm) 0 Readingippm)
RM CEMS RM CEMS RM CEMS RM CEMS
15t mimste 14.34 13.93 115 1373 on 0.00 02 012
2nd minite 1428 1393 10.27 1354 o1 0.00 o 015
3rd minute 1424 1392 10.57 13.64 012 000 o021 0.1s
Ath minute 14.16 13.96 i 13.80 olo 0.00 ole 'Rk
Sth minute “n 1397 176 13.5% LR E) 000 022 ot
Gth mimute 1404 1398 1231 1397 013 000 022 013
Tth mimute 1402 1401 12,58 1331 o2 000 022 015
Sth minute 1400 1404 299 1259 on 000 0 0.16
Dt minute 1404 i4.08 13.00 1130 013 0.00 on .10
10ch minute 14.03 1412 nn 1161 012 0.00 1] all
11th minute 1404 14.09 1285 1214 0.12 0.00 o 009
1Zth minute 1408 14.09 1264 11.93 ol 0.00 (U] 012
13th minate 14.12 14.08 162 02 0.00 022 009
14th mais 1417 14.08 141 LA ) 0.00 022 005
15th mimute 14.17 14.06 1149 Li8L] 000 02 013
164h minute 14,15 407 193 01l 000 022 0T
17th minute 14.15 14,08 1.34 1223 o1 000 022 0.06
185tk minute 14.15 14.08 140 1196 a1 000 oxn 04
19¢th minute 14.14 14.06 144 11.59 on 000 020 0.08
20th minute 14.13 14.06 1150 11.84 oo 0.00 022 008
2lst minute 1414 1407 1146 1240 olo 0.00 022 0n2
Average 413 1404 1. 12.50 ol 000 012 011
Signature i

{ Miss Katesarin Voreadetwittaya )

Environmental Scientist




o [T ]

Relative Accuracy Recording Form : Amata B, Grimm Power 3 Ltd.

Run Number:

—
Sep 23,2022

Relative Accuracy Recording Form : Amata B. Grimm Power 3 Ltd.

Date: Start Time:
Test Operator:
i 02 Reading(%) NOx Resding(ppm) 502 Heading{ppm) o
RM CEMS RM CEMS RM CEMS RM CEMS

15t minate 1415 14.10 1144 1253 ol 000 012 003
2nd minute 1414 1402 1138 11.96 0.10 000 02 08
3rd minute 1413 14,10 nms 1159 a1l 000 0 006
Ath minute 1412 Hm 1209 1145 o 000 [ %1 o1z
Sth minute 1404 1407 12.06 11.56 o 000 022 olo
Gith minate (LR 1408 1081 217 LR 000 022 04
Tih minote 419 l4.06 10,55 .11 o 000 0.2 005
Eth mimute 14.16 14,04 1154 .76 ol 000 1 oo
Sih misute 14.15 14.01 1 o1 000 022 o
10th minute 14.14 1399 1.53 o1 0.00 022 016
11th mimute 14.15 14.01 143 ol .00 022 008
12th minute 1413 1403 11.34 o 000 022 003
13th minute 1412 14,03 1.30 012 000 022 0.06
14th minute 14.06 14.03 1ag 012 0.00 022 009
15th minute 1408 1403 126 01z 0.00 021 0%
16th minute 14,08 140z 1z Q12 000 0 0l
17th minute Ml 1403 1.1 oi2 000 022 008
18th minute 1410 1403 114 iz 000 on o
19th minute 1410 1404 122 012 0.00 02 009
20th minute 1410 14.03 1n3 ot 000 022 004
215t minute 14.09 1401 11.08 o2 000 on 0.08

Average 14.12 14.05 1145 it 000 o2 008

.

{ Miss Katesarin Vorradetwittaya )

Environmental Scientist

= 02 Reading(%) NOx Readingippm) 502 Readingippm) CO Resding{ppen)
RM CEMS RM CEMS RM CEMS RM CEMS

15t minute 14,10 1403 1113 1.9 [N ¥] 000 022 0.0
2nd minute 1411 40 .04 1209 0.2 0.00 012 004
Srd minute 1412 14.02 1108 1169 012 0.00 02 i1}
4th minute 1411 14.02 1L1S 112 o2 0.00 22 0.09
Sth minute 1408 1402 1.1 10.599 012 000 02 0.09
Gth minute 14.10 14,00 na 1n.17 012 000 022 009
Tth minste 14.10 14.00 114 11.85 ol 000 022 008
Eth minute 14.10 14,00 107 11.53 [11F] 000 022 006
Sih minute 1 1402 11,04 naz 0.2 000 020 o
10th minwte 1408 14.02 10.75 1.26 013 0.00 022 nar
1 1th minute 14.05 1404 10.93 (1511 012 0.00 02 006
12th mimute 14,05 1408 10.93 11.59 a1l 0.00 022 008
131h mdmute 1407 14.04 10.84 1209 on 000 022 004
14¢h minute 14.09 14.08 10:84 1144 ol 0.0 02 0.04
15th minute 1411 1403 103 117 012 0.00 02 003
16tk minute 14.12 14.03 10.76 o 012 0.00 022 003
17th minute 14.12 1404 1096 1144 o2 0.00 ox2 o7
18th minute 1413 1404 1103 1207 o1 0.00 022 om
19th minute 412 1408 10.95 1174 ol 0.00 0.2 0.08
20th minute 1410 14,04 1098 1124 [BE] 0.00 o 0.06
21st minute 1412 1403 102 nn 012 0.00 02 005

Average 14.10 1403 1099 1147 o2 0.00 022 005

Signature
s Katesarin Vorradetwittaya )

Environmental Scientist




N |

Relative Accuracy Recording Form : Amata B. Grimm Power 3 Ltd.

End Time: | 12:53 PM
Futpmnan

Relative Accuracy Recording Form : Amata B, Grimm Power 3 Ltd.

Run Number: E
Test Operator:

Start Time:

e 02 Reading(%) Ny 501 €O Resding(ppm)
BM CEMS RM CEMS RM CEMS RM CEMS

15t mimute 1412 1404 11.02 1134 012 0.00 021 0.05
Ind minute 1402 1404 10.96 11.62 012 000 L] 003
Srd mimute 1402 14.04 1059 172 012 000 022 0.06
Ath minute 1402 14,03 10,88 11,25 02 000 0.22 0.03
Sth mimute 411 14,04 11,07 1107 012 0.00 02 004
6th minute 14.12 14,08 10.99 119 0.2 0.00 022 0.05
Tih emuite 14.12 14.08 10.99 1139 014 000 012 004
Hih minute 14,12 1404 1. 1219 013 0.0 022 007
9tk minute 1402 1403 1096 11.57 013 0.00 o 004
10tk minute .12 14.02 1085 1113 013 000 [¥7] 007
11th minute 1414 1401 1105 1092 [BE] 0.00 022 045
12th minute 1413 13.95 1113 na o2 000 0 007
13th minate 14.12 14,00 1115 1.7 02 0.00 022 0.08
L4th minute 1412 14.04 110 s 2 000 022 o
15th mimute 1410 1408 10.59 107 0,12 0.00 022 003
16th mimste 1407 14.06 .02 1066 0.12 0.00 020 004
17th minute 14.02 14,08 119 112 0.2 0.00 022 00l
151k minute 14.09 1407 log7 193 013 0.00 0.22 0.9
19t minute 1412 1405 1071 1215 013 0.00 022 [T
itk minute 1412 14,05 10.75 1.5 013 000 02 008
215t minute 1414 14.05 10.85 11.34 012 0,00 022 0.08

Average 1401 LM 1095 1144 012 .00 022 0.05

Time 02 Reading| %4} NOx Readingippm) s02 €0 Reading{ppm)
RM CEMS RM CEMS RM CEMS RM CEMS

15t minute 14.13 1410 1241 119 002 0.00 0.28 L
2nd mimite 14.19 14,10 1186 117 0.02 0.00 028 006
Ird minute 1420 14.07 1137 1275 004 .00 028 007
4th minute 14.19 1406 1140 1257 005 0.00 028 00%
Sth minute 1415 14.05 11.34 2. 004 0,00 028 007
6th minate 14.20 14.05 1144 11.96 0.04 000 028 004
Tith minate 1418 14.05 1146 1230 004 000 028 008
Bih minute 1415 1404 11.66 12.93 o0 000 028 (R0
1415 14.02 [TEN 12,69 003 0.00 028 005

14.13 1401 192 1261 002 0.00 028 010

11th minute 1414 13.96 12.08 1202 002 0.00 019 ol
12th misute 14.13 13.99 1206 1325 003 0.00 028 01l
13th minute 14.12 1408 1218 1321 02 0.00 0.28 0.10
14tk minute 14.10 1411 1223 1224 o2 0.00 0.28 ()
15th minute 14.07 1411 12.54 1130 004 0.00 028 005
16th mimite 1402 14.10 1291 1116 0.04 0.00 028 0.0
17th minute 14.06 14.08 13.17 1159 004 0.00 028 010
15¢h minate 1404 14.03 12.66 1273 0.0 0,00 028 008
19th minute 1420 14.02 1170 [ENES 0.03 0.00 028 007
20th minate 1419 14.01 1130 12.69 002 0.00 028 007
21t minute 419 14,01 1132 12.74 0.04 0.00 028 007
Average 1414 14.05 1195 1238 003 0.00 028 007

K‘Tn;’l{almrln Vorradetwittaya )

Environmental Scientist

{ Miss Katesarin Veorradetwittaya )

Environmental Sclentist




Relative Accuracy Recording Form : Amata B. Grimm Power 3 Ltd.

S T

Relative Accuracy Recording Form : Amata B. Grimm Power 3 Ltd.

I

Sep 23,2022

End Time:

o OS]

S 02 Reading{%) NOx S02 Reading(ppm) €0 Readingippm)
M CEMS RM CEMS M CEMS BM CEMS

15t mimute 14.15 1402 1.53 1250 004 .00 028 Q.10
2nd minute 1412 1405 1193 1273 003 0.00 038 006
Ird minite 14.00 1404 1236 1295 0.03 a0 028 0.06
Ath minate 14,08 14.05 1241 1240 002 000 028 0.13
Sth minute 14.09 14.08 1261 1153 002 0.00 0329 008
6th minute .11 14.07 125 1097 0.05 000 029 0.04
Tth mimute 14.13 14.08 (15 3] 008 000 028 0.07
Sth imute 14.12 1409 1238 008 0.00 028 002
9tk minute 14.14 1409 11.95 003 .00 028 0.06
104k misute 14.15 1404 12.06 004 .00 028 007
11th ministe 14.15 140 11.33 1207 003 0.00 028 008
12th minute 14.15 1402 1134 12.75 002 000 028 0.13
13th minute 14.18 14.06 1143 13.19 004 0.00 028 008
14tk minute 14,06 14.07 11.54 122 oz 000 028 005
15th minute 403 14.08 1188 1205 003 000 [ ] 008
16th minute 1413 14.07 1226 12,00 002 000 028 002
17th minate 1412 1407 1236 1239 002 000 028 008
18 miaute 1415 14.03 1240 1290 002 0.00 028 0.09
15th minute 14.1% 13.98 12.07 13.16 002 0.00 028 [XE!
2ih mimute 1416 1392 1183 1323 002 000 028 0is
2lst mimute 14.15 13,89 11.87 13.88 o4 000 028 013

Average 14.13 14,04 12,00 1244 003 0.00 028 0.08

T 02 Reading( %) NOx Resdingippm} s01 C0 Reading{ppm)
CEMS RM CEMS RM CEMS RM 5
15t minate 1391 1189 1469 0.08 000 028
Iod minute 13.58 .07 14.46 003 oo 028
3rd minute 14.05 244 1356 005 0.00 028
4th minute 1411 1329 191 00 000 ()
Sth minute 1403 1350 119 005 0.00 028
&th minute .10 14.16 1145 008 0.00 028 004
Tih minute 1410 13.68 12.03 005 0.00 018 003
Hth minute 1410 1287 1195 004 G.00 028 002
Sth minute 14.11 197 1139 005 0.00 028 om
100h minate 14.10 1143 1.4 0.0s 000 028 0os
11th minate 14.08 1138 1185 005 0400 028 008
12th minate 14.08 11.40 1247 0.03 000 02s o3
134h msimane 14.07 1146 12.86 0.03 000 028 0as
14th mimuee 14.11 1152 11.53 0.08 0.00 028 004
15¢h mimute 1410 1136 1.3z 004 000 028 0.06
16th minute 1507 1.59 a4 0.06 000 028 0.06
17th minute 14,02 182 1293 005 000 028 (B0
18t minute 1397 1186 13 003 oo 028 ol
19th minute 13.93 11.53 1370 008 000 028 o2
20th minute 1358 121 1438 0.0 000 028 s
21st minute 1389 1140 14.52 005 0.00 028 0ls
Average 1404 [F31} 1163 005 e Lre .08

{ Miss Katesarin Vorradetwittaya )

Envirenmental Scientist

{ Miss Katesarin Vorradetwintaya )

Environmental Scientist




o [T ]

Relative Accuracy Recording Form : Amata B, Grimm Power 3 Ltd,

Bain Numbe

—
Date: -_&p 23 2022

Relative Accuracy Recording Form : Amata B, Grimm Power 3 Ltd.

Start Time:

End Time: -_.30 M

Test Operator: _Snng H.

Date: Start Time: End Time:
Test Operator:
i 02 Reading(%) NOx Reading(ppm) 501 Reading(ppos) CO Reading(pp)

BM CEMS RM CEMS R’y CEMS RM CEMS
Ist minute 14.01 1384 112 15,65 0.05 000 07 oS
2nd minute 14,04 1391 1276 1581 0.05 000 028 06
3rd minute 14.00 1397 1325 1421 0.05 0.00 028 016
Ath minute 1396 1403 1354 1286 0.06 1101 028 005
Sth enimute 1396 1404 1444 1245 008 000 028 006
th minute 1393 1402 454 1301 007 0.00 028 013
Tth minute 14.00 14,00 1493 1372 008 0.00 028 all
Sth minute 1406 13.97 1396 1373 oy 0,00 028 o1
Sih minete 14,04 13.9% 1321 1336 006 000 028 008
10th minute 1413 13.98 12.55 1324 0.04 0.00 028 0oy
11th minute 1412 14.04 1251 Bnm 0.03 000 028 on
12th minute 14.08 1407 1mn o 005 000 028 0.06
13th minwte 14.04 14.08 13m 127 ans 000 028 008
1dth mimute 1407 14,10 1323 e 005 0.00 028 o7
15th minute 1407 1407 1319 1203 008 0.00 0z 0.04
16tk mdnite 14,14 1408 1289 1219 005 G00 028 009
17th minute 14.16 [E81} 1233 1225 o6 0.00 0 0.06
18th minute 1419 1413 120 1185 008 0.00 028 001
19th minute 1419 (ENY) 1195 1147 07 000 028 006
20ih minute 1416 1411 1nsr 11,34 [LUH] 000 028 003
21st minute 14.20 14.05 11.95 19 0.05 0.00 028 008
Average 14.08 14.03 13.05 1294 005 0.00 028 008

02 Reading(%) X0 Readingippm) 502 Readingippm) €0 Reading{ppm)
Hee RM CEMS RM CEMS RM CEMS ’M CEMS

Tst minute 1422 1398 1166 1441 006 0.00 [EH] 0.1
2nd mlaute 1423 1398 11.54 14,45 006 0.00 032 014
Jrd minute 1421 1403 .39 1339 0.06 0.00 032 0.13
Ath mimute 14,16 1404 1207 1230 007 000 032 a.lo
Sth minute 1411 14.06 1269 13.30 0.07 000 032 0.4
Gth minute 14.06 14.10 13.40 13.38 007 000 032 01l
Tih minsite 1410 1412 1371 1240 007 000 032 02
Sth minute 404 1410 1332 11.88 0.08 000 032 008
b minste 14.15 1412 1283 1191 0.08 000 032 008
10th minute 14.13 1410 1274 1238 007 0,00 032 0.06
11th minute 1420 14,04 1241 13.59 005 000 032 018
12th minute 1421 1357 1199 14.09 006 0.00 033 (3]
13th minute 1420 1397 11.95 1380 005 000 032 [HE]
L4th minute 1421 1387 .76 1398 008 0.00 032 016
15th minute 14.18 13.99 1184 1431 [T 0.00 032 [XE]
16th minute 1402 14,06 1236 1386 :Liv) .00 032 L
17th minute 1405 1408 13.17 1347 008 000 032 010
18th minute 1404 14.06 13.64 13.24 009 .00 032 011
19th minute 14,04 14.02 1397 12.93 0.08 000 032 0.08
20th minute 14.08 13.98 14.03 13.58 0.08 0.00 032 0.13
215t minute 14.16 1399 1332 14.16 0.08 0,00 032 008

Average 1415 1404 12.66 1340 007 0.00 032 012

——
{ Miss Katesarin Vorradetwittaya )

Environmental Sclentist

Signature (_"-7

{ Miss Katesarin Vorraderwittaya )

Environmental Scientist
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Relative Accuracy Recording Form : Amata B, Grimm Power 3 Ltd.

Raun Numbe

End Time:

Lt
Dute: | Sep 23 2022

Relative Accuracy Recording Form : Amata B. Grimm Power 3 Led.

=

= 02 Reading(%) N0 Readingippm) 502 Reading(ppm) CO Resdinpippm)
RM CEMS CEMS RM CEMS RM CEMS
14.15 1398 14,60 008 0.00 032 013
14.14 14,00 14.10 007 000 032 0.4
3rd minute 14.08 1401 13.25 g7 0.00 031 013
Ath miniite 14,05 14.00 13.38 0.08 000 032 017
Sth minute 14,09 1401 13.55 0.09 000 032 012
6th minate 14.08 14.04 1348 .08 000 03z 008
Tth minate 14.13 14.04 1320 0.07 0.00 032 009
Sth minate a2 401 B3 0.06 000 032 0.08
Gth minute 14.12 13,96 13.57 007 000 032 010
10th minute 1412 1403 13.57 008 0.00 032 011
1ith minate 14.15 14.08 13.13 005 0.00 030 0.03
120h naimane 1413 1413 1244 008 0.00 032 0.03
13th minute 14.09 1414 1179 005 00 032 002
14th minute 14,05 14.15 1112 007 0.00 032 002
15th minite 14.14 1413 1170 007 000 032 001
16tk minute 1419 1410 1253 0.06 000 032 L
17th minute 1421 14.08 12.56 0.0 0.00 032 004
18th minute 1422 14.03 1239 006 000 030 [T
19th minute 1422 13.99 1151 1288 007 000 032 015
20th minute 14.20 1392 1162 13,50 005 000 032 14
st minute 1420 1358 11.85 15.18 0.07 000 03z 023
Average 14.14 14.03 1278 13.12 0.07 000 032 009

Test Operator: Sang
= 02 Reading(%) NOX Reading(ppm) 502 Reatingippm) CO Reading(ppm)
RM CEMS RM CEMS RM CEMS RM CEMS

15t mimste 14.18 1386 1nss 15.66 00T 000 032 023
Zad minute 1413 13.50 1236 14.69 007 000 032 014
3rd minute 1407 13.98 1273 13.53 0.06 000 0.32 ol
4th minute 14.01 1403 1330 1287 005 060 032 009
Sth minute 13.96 14.02 14.16 1338 L) 0.00 032 007
Bth minute 13,96 13.9% 14.49 1381 006 () 032 014
Tth minwre 1“0 13.96 1438 13.58 0.07 0.00 032 o
Sth minute 14.08 1393 1339 13.99 .07 000 033 0.4
9th minute 1413 14,06 1254 13.40 006 000 032 008
10th mimute 14l 1409 12n 1276 007 0.00 032 0.05
1ith mimwte 14.04 14,08 13.00 1296 005 0.00 032 009
12th mimite 14.02 1414 13.37 1159 006 000 032 002
13th minute 140 1414 1389 1105 0.08 0.00 032 003
14th minute 1418 1412 13.43 1133 0o 0.00 032 008
15th minute 1415 1412 1217 11.83 0.06 0.00 032 ool
16th minute 1417 14,12 1230 12,05 005 000 032 0.03
17ch minute 122 14.12 1153 1138 007 0.00 03z 003
15th minute 1421 14.13 11.26 11.36 006 000 033 008
19th minute 1420 14.08 11.26 1.7 0.05 000 031 oo
20th minate 14.20 1402 11.30 13.00 005 000 03z 006
215t minute 1420 14.01 11.28 1370 005 000 032 o.10

Average 1411 14.04 1275 1285 0.06 000 032 0.08

{ Miss Katesarin Vorradetwittaya )
Eavironmental Sclentist

{ Miss Katesarin Varradetwittaya )
Environmental Scientist




Relative Accuracy Recording Form : Amata B. Grimm Power 3 Litd.

Test Operator;
R 02 Reading(%s) NOx Readingl ppm) 502 Reading(ppm) co
RM CEMS RM CEMS M CEMS RM CEMS

It minute 1420 4.0 1121 1203 0.05 .00 032 19
2ol minute 14,05 1138 [FA (1) 0.03 .00 032 0.08
3rd mimute 14.08 173 12,14 0.05 000 032 0.09
Ath mimute 1409 1234 1239 006 .00 032 006
5th minute 14.11 1413 1274 1238 0.05 0.00 032 003
it minute 14,14 14.15 1252 1174 003 0.00 01 003
Tth minute 16 1414 1220 1149 0 0.00 012 008
Bt minute 1419 1413 1209 11.30 005 000 032 0.06
Sth minmte 1420 14.07 11.79 .17 [LH 0.00 033 0.04
10th minute 1421 1407 1161 13.02 0,04 0.00 033 0.05
11th minate 1422 14,12 1144 12,05 0,05 000 032 0.01
12th minute 1422 14,10 1142 127 0.04 0.00 032 0.06
13th minute 1420 14.06 1149 1119 004 0.00 032 0.10
14th minute 1415 14.08 1178 1173 008 0.0 032 004
15eh minute 1408 405 1188 12.10 0.0 000 032 0.11
Teh minute 1422 1408 1158 1149 004 0.00 032 0.08
17th minute 1418 1408 1114 1133 0.08 0.00 012 006
18th minate 114 1408 1123 1128 003 000 032 007
19th minate 14.13 14.09 1129 1145 004 0,00 0,32 003
20th minate 114 4,09 1110 1218 o2 0,00 032 0.06
st minute 1416 14.09 1095 1206 0.04 0.00 032 0.06

Avernge 14.17 14.09 1166 11,89 004 000 032 006

Signat

Miss Katesarin Vorradetwittaya )

Environmental Selentist

ATTACHMENT 5

PICTURES TAKEN DURING THE RATA



|| September 23, 2022

HRSG 32

CEMS Relative Accuracy Test Audit,
Amata B. Grimm Power 3 Ltd.




NMANWINT 12

NANISATIIALNUNLEUTTALLAES (Noise Contour Map)
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AAMNAIURILA LN (Noise Contour) ‘lugnaiuilsznaunis (Noise Contour)
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a o a _a ¢ o o 131 aumz 3. 3N maned 3 41in Wineumanali 13d eueaiea uavesme? nfy (Uszmalne)
134 aume 4. N3N L2835 3 41nn o e } Q

, {niin fuilunisasadauazdmindusrAuanasesdeduanulszneunis seslassnamisenanndanu
o o . Il
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Analysis / Test Report

Report to : Amata B. Grimm Power 3 Limited Project Name : ABP3
700/631 Moo 5, Amata Nakorn Industrial Location :
Estate, Bankao, Amphur Phanthong, P/O:
Chonburi Thailand 20160
Attn : Prapatsorn Ouammongkol
Phone : 0-3821-0421 - 25
Fax : 0-3821-0426
Email : prapatsorn.o@bgrimmpower.com CC Email. :

Report to : Amata B. Grimm Power 3 Limited
700/631 Moo 5, Amata Nakorn Industrial
Estate, Bankao, Amphur Phanthong,
Chonburi Thailand 20160
Attn : Jakkapong Chaleoypong
Phone : 0-3821-0421 - 25
Fax : 0-3821-0426
Email : jakkapong.c@bgrimmpower.com

Lot ID: 1790106

Date Received :Jan 11, 2018

Date Reported :Jan 18, 2018

Report Number:1019138-1

Sampling by  :Tanadate Phokapipat

Page 1 of 1
Reference Number 1790106-1
Sampling Date Jan 09, 2018
Sample Description Noise Contour
Location ABP3 Area
Condition of Sample
Date of Analysis Jan 18, 2018
Analyte Unit LOD Result Method
Air Testing
Noise Contour - Done OSHA
Remark :

1.LOD : Limit of Detection
2."<" :Lower than LOQ (Limit of Quantitation)

The above results are valid only for the analyzed/tested sample(s) as Approved by
indicated in this report. No part of this report or certificate may be
reproduced in any from without written consent from the Laboratory.
ALS Laboratory Group (Thailand) strongly recommends that this
report is not reproduced except in full.

S .

Saranya Chalermthamrong
Scientist (4)

ADDRESS 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Suan Luang, Khet Suan Luang, Bangkok 10250 Thailand | PHONE +66 0 2760 3000 | FAX +66 0 2760 3197

ALS LABORATORY GROUP (THAILAND) CO., LTD. Part of the ALS Group

AIGHT sOoLUuTIONS

10716-31/ EMAIL

Si\Reports\GEN.RPT ( 1:02PM)
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Remark : ‘ Lower than 85.0 dB(A) ‘ Between 85.0-90.0 dB(A) ’ 90.0 dB(A) up
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Remark : [ Lower than 80.0 dB(A) [ Between 80.0-84.9 dB(A) 1 Between 85.0-89.9 dB(A) HEEEEE 90.0 dB(A) up
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AGC

AGC VINYTHAI

C.0.A.No.: 523/4348

CERTIFICATE OF ANALYSIS

Product : HYDROCHLORIC ACID 35%
Chemical Name : Hydrochloric acid 35%
Sampling Point : TK-9406
Analysis DatellLot No. : 080623
Delivery Date : 16/06/2023
Customer : INTERPRETIVE CO., LTD.
Container/ Truck No. : 68-5003

Analysis Item unit Specification _Result Analytical method
1.App e : Clearcolorless | Clearcolorless |  Visualinspection
2.Specific Gravity @30 °C . 1.166 - 1.172 1.169 Pycnometer
3.Hydrochloric Acid (HCI) %Yo wiw 3505 35.01 Titration
4.Free Chlori % wiw 0.02 Max. 0.0010 Titration
5.lron (Fe) mafkg 4 Max. 0.16 Visual colorimetry
Remark :

Approved by Vorapa Srisuntiroj

Date:

Quality Control Division

15/06/2023

. Reported analysis refer to submitted sample only. This report shall not be reproduced except in full, without
written approval of AGC Vinythai Public Company Limited authorized person. This document has been produced

electronically and bears no signature.

P1-FR-QCP-CO-0016 Rev.1: 01-Mar-2023

AGC Vinythai Public Company Limited

202 Moo 1, Suksawadi Road,
TS N ey

samut Prakan 10290

Tel: 466 2 463 6345-8 Fax: +66 2 816 2054

www.agevinythai.com

istrict, Phra Samut Chedi District,
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S
WITCORP PRODUCTS LTD. > ~::-,-.:.-:
C ICATE OF ANALYSI

PRODUCT SULPHURIC ACID

CUSTOMER wiim euns 0%y muded 3 Siifa

DATE 30-Jun-23

LOT NO. W-20230525

MFD. 25-May-23

EXP. 25-May-25

PACKING BULK

1ITEM SPECIFICATION RESULTS

PURITY 98.00 % MIN 98,49+
IRON (as Fe ) 50.00 PPM MAX 2.40%
SPECIFIC GRAVITY AT 15 t.C 1.830-1.840 1.840
APPEARANCE SLIGHTLY MILKY WHITE SLIGHTLY MILKY WHITE

REMARK : *REFER TO REPORT NO.OMIC/U-230401

**REFER TO REPORT NO.R-SA98-2306001 (ISO/IEC 17025 : 2017)

|
{ Mr. SOMCHAI PRASERTPOONPHOL)
QU&LAB MANAGER

F-PT-LQ-013-05

78 Wi 2 woudaun miguaiag aothnassanalmng dunowszmmadd S amymaling 10200 Tng : 0281571370 Tuge - 02-425-1337 Ao 30

TR Mool Soi Watkac, Suksawal Road, P

¥ jed 10290 Tel.: 02-E15-7137-9 Fax.: 02-425-1337 430
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m AMATA B.GRIMM P 1 ANTS [CHONBURI) : i

0O mn O am amrn O ame O ames
e o SRS CHEMEX INDUSTRY Co., Ltd. 100.225-2562
VR Y44 | S——— ] =] .
FRP— 5 [o) M i LB
| ften_ @SS ot bOBO0. oM
4 ' “ _— ! - |02 CERTIFICATE OF ANALYSIS
r}/ FI— - B j"’ ettt o % @ ?/ I AL
. i ey gl &y SODIUM HYPOCHLORITE (]0?/0 NaOCl)
Tsenemad f
" il MQ! il
:: RSP U S B T m : COA No: 59725-1 Issue Date :  22/06/2566
150 & e drehafim : 2 ' m . Lo . ;
IR g | t No: 220623 MFD. Date : __ 22/06/2566
v | bt i ! K ) EXP. Date ! __22/07/2566
el I : : = OA b0
il [ oo ' _ Item Specification Test Method Result
Pzt : e WTP
-‘;f‘:‘“""""“*‘w"‘“ o W * o 5 . Appearance Clear, yellow Visual mieala
Tupadessdhiurnnd  hMaionmhinask i % .
- - — i Ll . Available Chlorine 10.0% Min TIS 225-2562/8.1.1 11.50%
. VM Diswampien
‘g:‘“wim o Free Alkali ( As. NaOH ) 1.50% Max TIS 225-2562/8.1.1 0.83%
Jz gr P I e .
o il 5 D i : Heat Stability 7.7% Min TIS 225-2562/8.2 7.82%
nduiemlitedntion . b : _
= = e Sp.Gr. - - 1.1840
Shs L7 b A n . ¥
e P ; O wids /Geon ‘. oﬁ_yu—
* E’f""m —h T e ' 019 Bo——- wnemg * ndlfasiyiiai hindos shliulefdudanasmuoymssaiuluay iy
Vi penvyoancnundifasd ! Vet
B S abasacDelarshillsamabinin T e
{2 Tain Vol 704 Commiced b el L -
B metiadi i a sshisl = = e =
e T S o
= g ’ T et uemind ﬂ%‘“ﬂ. ) : Analysed By..... .0 et Approved By?(,’/f‘—r
{W . ?’uﬁmﬁmﬂ . a=i=] it X [
[ — st xﬁ'mumﬁ'an]gzﬂms Q.C Dept. Head.
BT T teschvirvactsiles am A . - 0
@ hiereonseriesemaliaios il 1{9-“' dhermieding Date "0‘ A O bZ‘? Date »P/? ! g /
g S —— ittty
B bousmnihitahabin s U d i
. P ribasdu 'E/‘ i

dninamilng / Head Office : 239 OUUFTUST LWINNATMT LIALIINTR NFIMMA 10700 Tng : 881-0150-2 ufind : 881-9152
: 239 Sirinthorn Rd,, Bangbamru, Bangplud, Bangkok 10700 Tel:881-9150-2 Fax : 881-0152
T390/ Faciory ¢ 85 Wy 1 mounInin oodlessymionns o mymaing 74000 Tns: 034-432692-93 uilnd : 034-432694

: B5Moo |, B d, AmpurM S k korn 74000 Tel : 034-432692-93  Fax : 034-432694
FM-QC-08 (04 ) 14-07-2021
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Ammonium Hydroxide

& CHEM)
\\»\GN AL [N

ST

1 IneBiing wilda fin

Characleristics Specification Result
Specific Gravity 25 °c 0.900 0.904
Ammaonia ( NH, ) 27.0 % min 27.16% .
Chloride (Cl) 1.00 ppm { max ) 0.50 ppm
Iron( Fe ) 0.25 ppm ( max ) 0.25 ppm
Manganese ( Mn ) 0.10 ppm ( max ) 0.10 ppm
Sodium ( Na ) 0.10 ppm { max ) 0.01 ppm

Delivery Date 23/05/2023
Analysis Date 23/06/2023
Expired Date 23/06/2024
Lol.No. 23-06/002

Wi N EO60MIZTIM Y IIA! VAW IRy e
soz lizinan Tis, a-2204-0000 ko : 0272951458
Taaaum s a2t w0 11 RN R
aafian swmji 20032 dazmane

Tovs, 0-3R48-0480 ~ 3l 0-3E4R-0154

(Mr.Supafak Sakhiranrat )

Approved

OFFICE : 666 RAMA 3 IR, BANGIONG YANNAWA, BANGKOK

COMPANY

10120 THAILAND TEL. 0-2294-0191 FAX, 0-2295- 1455

CERTIFIED

FACTORY 1 602/1 MOO 11 SUKHAPIRAN & RD., NONGEHAM,

150 G001 QMS 02064 | 508
160 14001 EMS 96003 / 003

SHIRACHA, CHONBURL N2 THAILAND
TEL : 0-3R48-0481 - 3 FAX 1 0-1548-0484
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AMATA FACILITY SERVICES COMPANY LIMITED
7007z i) 1 Anawsd g oafioermd v omF 20000 Iy, +66 38936007 wind. +56 36939001 ORIGINAL
TOWZ MOO 1 KLONGTAMRLU, MUANG CHONBLUR], CHONEURE 20000 Tel, +65 3093-9007 Fax, +66 3363-0001
wnlrsdvhfifonfeonnTax ID: (205545012580  AwuBranch: 00000

.
Tundanil
INVOICE
nlagnAVCustomer Code:  DEAMADGT i AFSIUZ3D101141
Fnasame: i eune 1. mand 3 S0 Fumate: 25172023
Fagjirdcress: 5 cuungammrF wesin suwne Credit Term: 30 Days fnundirsDoe Date: 24022023
MY arnmiLocation
10240 HraBamed, AFSSOUZI0N02116
warsdrdffor@enaTax D 0105553004461 ATeVErench: 00000
TnafmiiPhane No: 038-214088-71 wirdFax: 038213304
C ol
Ty Lo whfy | e Sl (uw)
Description ary uoM Urit Prica Amourt (Bah)
SG00001 Az 10.00000 TuB 150,00 1,500.00
e, 88
WHT 3% = 45.00 WHT 391 4500 UM g 1,580.00  uw
T st auiimavts swbstnadiilinriwCountar payment s required Invsice/Credil Mala [ —— 1,500.00
i o e v SsAne 3% Artuinlnnunsaiin o féuld midyndvat 105.00
windrssduinn ssRenendly 15% rell ruduiwTon 1,505.00

UMBAHT :  ONE THOUSAND SIX HUNDRED FIVE AND 0V100

reasiunnrdrziduPayment Datal

el d i aume 38 efin dafat e dshiemans
- Tiaarrmmunt A oumsunt $u 1400, 8.00-06.00 wits Taunrs o, e Arrleuflauansunr S 562-0-25500-0 wdilou kanokwanggamata.com Inr.038-830007 o 213
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2. Seyairiunnme:
al P w wihe Wl Wmiiiflseu waeudh wewon
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7o | wzynden ; 10.00 &
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Wium Tl 9 e koomkah.com
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To0f2 w 1 mAmBaEY B.teremT A emd 2000 Tnr. +e6 38039007 wnd, +65 38a3-0001 ORIGINAL
70072 MOO 1 KLONGTAMRU, MUANG CHONBUR), CHONBURI 20000 Tel, +66 3603-6007 Fax. +66 3893-6001
iz Tax 1D : 0205545012590 *1VBranch :  0D000
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Tluudanii
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sapniniCustomer Code: - DGAMADO? inaiting: AFSIU230201385
imame: vt s T.0%H oraed 3 4ol TitiDate: 260212023
TngjAdaress: 5 I waEmn el Cradit Term: 30 Days frmundnrziOue Date:  2T0A/2023
nyamne AnwilLosation
10240 HaBaiRel. AFSS0UZI0204346
stz fiflonafenyTax ;. 0105563004461 AryvBranch: 00000
TnzdmiPnane Mo: 038-214069-T1 wimlFar 038213324
o :
R A whmiy | nwdswnby Srunau ()
Description ary UoM Uriit Price: Amaunt {Baht)
SG00001 Anfindaets 11.00000 8 150.00 1)850.00
(R L 06
WHT 3 % = 48.50 WHT 711 4950 um i 1,716.00 U
T Awkawilnnnis m&wqmiaﬂimﬁwmw payment is feuired InvoicalCradit Nota IS Total 1,650.00
peeinni o s e s%AnEns 3% Adwinbiasnsmin Ik nﬁqﬂﬂﬁuml 115,50
wninsziuimn sciarendin 16% dedl iAol 1.765.50

UTWBAHT :  ONE THOUSAND SEVEN HUNDRED SIXTY FIVE AND 504100

amidon i vauiPaymen Do (AT

rdrinaud iy A sune IR i e it dnsdumas:
- Tassvatanzuns Aoue smzune 911 4.1 9,00-18.00 uvite Tevane 5. mndoufinemunsuns Sia 562-0-25500.9 wlileu kenckwang@omata.com Tnr.038-838007 e 213

- D BamcER e SmsEA B4 1 Ao 0.00-10.00 1 WFelasre ogen aveueal Tads esmsuns and S 507-7-00099-7 ulilau AasToing : biling4gamata.com
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2. YoyeienfinFunoes
Huit vilave: o i i Wil v mEen
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AMATA FACILITY SERVICES COMPANY LIMITED

AuaLy

A M ATA uFEY auns iR wedia din
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roaiz vaj 1 naneaRmy a.idlersmid 2 am 20000 Tnr. +es 3093-0007 urind. +66 3893-9001 ORIGINAL
F00/2 MO 1 KLONGTAMRL, MUANG CHONBUR|, CHONBURI 20000 Ted, +66 3803-9007 Fax. +66 3853-9001
wstlrsddifunBenyTen 1D : 0205545012590 w1¥VBanch: 00000
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Tuudanii
INVOICE
ik Coda: D wiin: AFSIUZ30201066
emame: i munz .0iu vwoed 3 dain FuDate: 252023
o addrass: s ausngammin werinenn sl Credit Term: 30 Days sz Date: - 2702023
LR AnTuLocation
10240 HrabarRat. AFSSOUZI0204020

walizdddumieinyTax i 0105553004461 &M VBranch : 00000

Tnsdmilienone No: 038-214065-T1 wimiFax:  038-213324
ContractMaler : NKAMADDTCHSF
N A whmiy | rwdewby Snuiiu (um)
Duscription ary oM Unit Price Amount (Baht)
SFO0010 AFmT 40.00000 umNIT 20,00 BI0.00

rnninwernruaniAumAstia coz

(10,15 e

SFO0D10 ATFMT 2.00000 UNIT 60,00 12000
sninvmrssunrnddiumiaeiin CO2 (50 taud)

SFOO010 Adme 1.00000 UNIT 60.00 60,00

anafinrrarassusmdsiumaiia Sofex

(50 taud)
SFO0010 Aty 2800000 unIT 20,00 560.00
adnrrrrsssusnwdaumBllaniud

{15 Unud) Reu nw 88 PO.NO.231030008

WHT 3 % = 46.20 WHT 190 4620 um mﬂﬂi 160160 uwm
Tl sk aniimenir snfsennf s fuCountor paymant is recuired Involca/Cracit Nota WS Total 1,540.00
nyeuin i A SsAnEns % Aduilinrain o el iRt 107.80
winaszifufuns achapendin 15% ded il 1,647.80

UIWBAHT :  ONE THOUSAND SIX HUNDRED FORTY SEVEN AND B0A00

Finasinan i siuwPaymant Detall

dniriwlnudiind 1t s #TER mefia S0 it drsumas
- BnmenT fns sunzu Tu 1 88, 900-16.00 u e Tewa o.agam st i S 5B2-0-25509-9 whaTn

000 T

fn 213
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AMATA FACILITY SERVICES COMPANY LIMITED
ron/z wa) 1 m.Aneeig e.dlesem samd 20000 Inr. +86 38030007 wind, +66 2893-2001 ORIGINAL
7002 MOD 1 KLONGTAMEL, MUANG CHONBURI, CHONBURI 20000 Tel. +66 3893-0007 Fax. +66 3893-9001
innizdndadfunlendTax D : 0205545012560  w1TVBranch: 00000

Tuudanil
INVOICE
wingnAaiCustomer Code:  DGAMADDT nwiimo: AFSILZ30300044
aiName: i enan il iwied 3 dain Sutare: 01032023
Fanddress: 5 ouungaTN W aTn AN Credit Tarm: 30 Days fimundnreDue Date; 310312023
nfamn AnnMLocation
10240 Frafiumel. AFSSOUZAA03086
wntlssdififloniBenyTaD: 0105553004461 AwuBianch: 00000
TnafmiiPhone Ne 038-214068-71 uinfiFax: 088213324
i :
TNy Annu whmiu | fimwienkn Sauidu (U
Description ary UOM Unit Price Amount (Baht)
SMO2003 Anigaine 23.90000 RAI 1,200.00 26,680.00
e ila e
WHT 3 % = 860.40 WHT 293 BOOAD WM i J9H2T20  Um
T “ladawilnauis sndauynndsiinsiuCountar paymant is raquired Invoice/Credi Nota yanawSub Totsl 28,690.00
i o finn A sty 3% sduinbisarain il miynARINt 2,007.60
windrszfiuius szAnnendy 15% sefl P 30,687 60

UWWBAHT :  THIRTY THOUSAND S HUNDRED EIGHTY SEVEN AND 60/100
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AMATA FACILITY SERVICES COMPANY LIMITED
Too/z wa) 1 . meveadny 8 ilevamy A any? 20000 Ine, 466 3803-0007 wrind 466 38035001 ORIGINAL
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Tuudanil
INVOICE
wingniCussomer Code: - DGAMAOGT e AFSILIZI0301134
e i wumz Tt mvwnd 3 4 FullDate: 25002023
i ) s o uwaianenn tenansi] Crecfit Torm: 30 Days Frivusdrz/Due Date: 240452023
ngsw # ccaton
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N Ay whetly | reetewhn | Sl
Description ary UM Urit Price Amount {Baht)
SGO000T Afmdrns 1200000 s 15000 1.800.00
Fnudin s
WHT 3 % = 5400 WHT 790 5400 1 gl 187200 1w
T TuSewilmanr snd 0 Faitdee anter payment & reaquired Involce/Crodit Note Tinliwsub Total 1,800,60
ngeln o s A S a% ARl o el sriynrmiuvaL 126.00
wndrazfusimmn scAnaerde 15% sail snhokTom 192,00
WIWEANT :  ONE THOUSAND NINE HUNDRED TWENTY SIXAND 00/100
Pt dupament Ol T
i v Touiniegd ~Uiin eums vhA3 el i sifn Smziiene:
- Bnirmiencung 1 v 20018.00 usife fmarm 5820-25509-5 Wi i dazny

- Dt wanc 3 e, enmcBA 1 a0 0001000 1 slonss s mqam Aol Tk okmsisnt 4 508 607-7-00000-7 ¥4l AATTOMT | bilingAgiemata com
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020

AMATA

FACILITY SERVICES

2. fmyifiminfnenne
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Tuudanil
INVOICE
sifisgndCustomer Code:  DGAMADDT it AFSIUZ30401355
Hamtame: i euns Tt e 3 e FuiliDate: 250412023
g Addrass: 5 puunaamIN waiwn amnaned Credit Term: 30 Days frmuadrz/Due Date: 25062023
] AnwiLocation
10240 HaBuRal. AFSSOUZI0408315
wntlrsdvindifamdeinsTaciD: 0105553004461 ATVBranch: 00000
TnsmiPhane No: 038-214065-71 windfac 038213324
i 5
TIenTg mnu whnfy | sendembn | dvoulu i)
Descrplion ary oM Unit Price Amount (Baht)
SG0000 AiviRn: 13,00000 TUB 150.00 1.950.00
\Aeu oLy, 65
WHT 3 % = 58.50 WHT #93 5850 um TG 202800 um
Turawa wuSawilmenits sndamnadsidresdwCounter payment s required Invoice/Cradit Nota TaniwSub Total 1,950.00
ngoeinna o il A StAiEng 3% Al linueretn o el miynAnuva 13650
windssRuin asanandy 15% dall iAol 208650

UMBAHT :  TWO THOUSAND EIGHTY SIX AND 50/100

rmnzansdszfupayment Detat [0 0 TG0
iyl i sums AT i 42 1l drsdianues
- Dvsrsnzaing A sumsunt § 190 0.00-16.00 wide Tnas £ nanm srnsealingToinzing S0 562-0-26590-9 whilou kanckwangamata.com Tne.08.938007 fin 213
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AMATA FACILITY SERVICES COMPANY LIMITED

70072 W) 1 mLAng i e ilneend Ay 20000 Tr. +es 38e3-s007 wind. +00 3883-9001 ORIGINAL
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sz onienyTaxiD: 0205545012560 M WWBranch: 00000
Tuusauil
INVOICE
singnAnCusiomer Code:  DEAMAZOT waiig: AFSIUZ30501380
Fumime: s mume 1. imwef 3 2in Fuiliate: 25052023
Peiyadarass: & auungamiin wrrafmsnn mnans Cradit Term: 30 Days frwundrsiOue Date: 240672023
fjdnne aonuMecation
10240 L AFSS0UZI0510288
stlrstnddfamennTacD 0105552004461 AYwVBranch 1 00000
TnsdmaiPhane No: 038-214063-71 urindiFa: 038213324
ContractMater : NEAMADOTOOSG
e dnau wanly | medonho | Sl um)
Descrpton ary UoM Unit Price Amouril (Baht)
5600001 Avidre 10.00000 TuB 150.00 1,500.00
weuna, s8
WHT 3 % = 45,00 WHT 713 4500 UM Tl 156000 M
Tmusa Tnbawimat sndromnafeiinea payment is required InvoicaiCrest Note auiiwsub Total 1,500.00
nqneinm o e duh st 3% slwiildsnnsoin o Aok Mg 105.00
s azhamandl 15% Aol iAW ot 1,605.00
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e AMATA FACILITY SERVICES COMPANY LIMITED
700tz wa) 1 maeeadg n.fleerm 4 9mF 20000 Tns. +68 3893-0007 wind. 466 3803-9001
7002 MOO 1 KLONGTAMRU, MUANG CHONBURI, CHONBURI 20000 Tel. +66 3893-0007 Fax. +66 3893-8001
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Tuudawil
INVOICE
siagnACusiomer Code:  DGAMADG? soibing: AFSIUZ3I0601367
Baname: A o e ovwand 3 4o uilimate: 2506/2023
iadmuams: & nuungamiTma uwsimnn wans Credit Term: 30 Days frusdivrz/Due Date: 250772023
N Ll lion
10240 thafiRel. AFSSOUZ30612278
imlrsddngiflundenaTacID: 0105553004461 aievBranch: 00000
TsniPhone No: 038-214069-71 windFax  038-213324
N Amnu wihmiy | sesewdbn et (uw)
Description ary UoM Unil Price Amount (Baht)
SGO000 A 11.00000 U 150,00 1,650.00
weu il 68
WHT 3 % = 49.50 WHT 393 4850 um g 171600 um
[T —" mhmm?aﬂhm]ucum paymant is required Invaice/Crodit Note s9shySub Total 1,650.00
ngewrinnE o A A S%enEme 3% sduiabinunzodn o fwlk anifynsifavat 115,50
s scRanenidly 15% fel sasiefafuTotal 1.765.50

UTWBAHT ;  ONE THOUSAND SEVEN HUNDRED SEXTY FIVE AND 50/100

runsFuanrinrsiwPayment Detail
dnfrnlousdiiol uhin suns wFaR e Sl o drskiomass

~Tnamenimzns faus osnsung §u 1 4.8, 9.00-16.00 waife Teuwrs g s v 5620 1l

M1.038-930007 sie 213
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