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8. et lumsilsdiuaugndes i i i )

aqlwamsilsuiu__aghunmdiidwun
4. Relative accuracy test audit (RATA) 8W5U_gzyumianiniy o,

. Sufinsadeunnugnaes_3 gminy 2565

. Reference Methods (RM’s) 119 139 Instrumental Reference Method__Method 3A

©

w

. #1RM %38 Instrumental RM 1986__5.89 %0,

. AuRdeiemn o

S

MS__ 587

o

. Absolute value of mean difference (d)___ (L2 %0

-

. Confidence Coefficient (), S

=

. odidud Relative Accuracy (RA)___ 0,02 %0,

8. s lumsysziunugndes_ danndmilaniiiu 1% o
a el

aqwanvsaiiv__ aflunusifidnme
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MM397 3 GC Glycol Continuous Emissions Monitoring System 7 Days Drift Test

B-910 Waste Heat Boiler Stack

NO, Analyzer
Date ZERQ. SPAN
Std. Value [Reading Value| Drifference | % DIff. | Std. Value [Reading Value| Drifference | % Diff.
26-Sep22 | 0.00 0.02 -0.02 -0.020 8092 81.00 -0.080 -0.080
27-Sep22 | 0.00 017 017 -0.170 8092 80.00 0920 0.920
28-Sep22| 000 011 011 0.110 80.92 80.10 0820 0820
29-Sep22 | 0.00 0.09 .09 -0.090 80.92 81.00 -0.080 -0.080
30-Sep22| 0.0 090 -0.90 -0.900 80.92 8150 -0.580 -0.580
1-0ct:22 0.00 090 0.90 -0.900 80.92 8020 0.720 0720
2-0ct:22 0.00 020 020 -0.200 80.92 81.50 -0.580 -0.580
Standard 2.5% of span 2.5% of span
0, Analyzer
Date ZERO SPAN.

Std. Value |Reading Value| Drifference | % Diff, | Std. Value [Reading Value| Drifference [ % Diff.

26Sep22 | 0.00 0.00 0.00 0.000 7.99 7.98 0.01 0.040
275ep22|  0.00 0.00 0.00 0.000 7.99 8.00 -0.01 -0.040
28-Sep22 [ 0.00 0.00 0.00 0.000 7.99 8.00 -0.01 -0.040
29-5ep22 [ 0.00 0.01 0.01 0,040 7.99 8.00 -0.01 -0.040
30Sep22 [ 0.00 0.01 -0.01 -0.040 .99 7.97 0.02 0.080

1:0ct22 | 0.00 0.01 -0.01 -0.040 7.99 7.97 0.02 0.080
20022 | 000 0.01 0.01 -0.040 7.99 7.98 001 0.040
Standard 0.5%0, 0.5%0,

222112 RATA GC/SECOT Page9of 11 222112 RATA GC
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11. nj\lunm’mnnﬂnun‘nugnv’l’m

wamsnaneudisdutude 10 urnsdh szuy CEMS finsavia NO, uaz 0, vesTssaindniensau-
< aa e ada a o @ da ] '
oonludunzioniauinanen veswdsin fifif Tnauen indinen 1fa (191 16) Aidads o Udes B-910 s
. . .
inaaimsdsziuguamlunsnageunwderdmuaves 40 CFR 60 Appendix B unz F Tud1u Relative

Accuracy Test Audit (RATA) Aauemaluniamunn
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12.

a
1RMIBIB

PS 2-Specifications and Test Procedures for NO, Continuous Emission Monitoring System in Stationary

Sources, 40 CFR 60 App. B, 2019

PS 3 i i and Test Procedures for O, Continuous Emission itoring 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 7E-Determination of oxides of nitrogen emission from stationary source (Instrument Analyzer

Procedure), 40 CFR 60 App. A, 2019
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Mode! 200EH/EM Instruction Manual M200EH/EM Documentation

1. M200EH/EM DOCUMENTATION

Thank you for purchasing the Model ZD0EH/EM Nitrogen Oxides Analyzer!

The documentation (part number 04521} for this instrumant is available In several different formats:

+ Printed format, or,
+  Electronic format on a CD-ROM.

(POF). The Adobe® Acrobal

The alectronic manual is In Adobe® Systems Inc. "Portable Document Format®
free from the Intemat at

Reader® software, which is necessary 1o view these files, can be downloaded for
hiipuiwww._adobe.com/
The electronic version of the manual has many advantages:

s Keyword and phrase search fealure
Figures, tables and internet addresses are linked so that elicking on the ilem will display the associated
faalure or open the websiie,
A list of chaptars and secticns as well as thumbnalls of each page are displayed to the leit of the text.

»  Entries in the table of contents are linked to the comesponding locations in the manual.
» Ablity to print sections (or all) of the manual

Additional dwumammmn for the Model 200EHEM Nlhngen Oxides Analyzes is avallable from Teledyne
sile at hitp: Seledyne-api.

»  APICOM software manual, part number 03845

s Multi-drop manual, part number 02179
s DAS manual, part number 02837,

1.1. USING THIS MANUAL

This manual has the following data struclures;

4.0 Table of Contents:

Outlines the contents of the manual in the crder the information s presented. This is a good overview of the
topics covered in the manual. There is alsc a list of appendices, figures and tables. In the slectronic varsion of
the manual, clicking on & any of these lable entries automatically views that section.

2.0 Specifications and Warranty
A fist of the analyzer's ifications, a iption of the jons and ion under which
EPA equivalency was approved and Tsied\me Instruments’ warranty statement.

3.0 Getting Started
Coneise instructions for setting up, installing and running your analyzer for the first time.

4.0 FAQ & Glossary:

Answores to tho most asked g about op
technical terms.

the analyzer and a glossary of acronyms and

5.0 Optional Hardware & Software
A iption of opticnal equip to add icnality i your analyzar

05146 Rev B3

M200EHERM tation Mode! Manual

.0 Operation Instructions

Step by step instructions for operating the analyzer,

7.0 Calibration Procedures

Ganeral information and step by slep instructions for calibrating your analyzer.
8.0 EPA Pratocol Calibration

Because there is no single, standard method for EPA eqg in application where high of
NO, are measured, no specific EPA calibration/validstion method is included in this manual.

9.0 Instrumant Malntenance

[ Iptien of p that should be regularly performed on you instrument to
assure good operating condition. This -ncluaas information on using the iDAS to predict possible component
falures barone they happen.

10.0 Theory of Operation

An in-depth Ioo-( al the vanoua principals ’:uywmm your amlyzer operates as wel Il as a description of how the
various el and p work and interact with each other

A close reading of this section is invaluable for I.ne s op

11.0 Troubleshooting & Repalr
This section includes pointers and i with the instrument. such as excessive
noise or drift, as weall as instructions on p.wrnrm.'\g repars of the instrument’s major subsystems.

12.0 Electro-static Discharge Primer

This saction describes how static electricity occurs; why it is a significant concemn and; how to avoid it and avoid
aflowing ESD to affect the rellable and accurale operation of your analyzer.

Appendices

For easier access and batter updating, some information has been separated out of the manual and placed ina
series of appendices at the end of this manual. These include version-specilic software manu frees, waming
massages, definitions of IDAS & serial I.rO variablas aswﬂ'l as spare part listings. repair questionnaire,

intercannect drawing, detalled and
4 NOTE
Th hout this words d in capital, bold letters, such as SETUP or ENTR

represent messages as they appear on the analyzer’s front panel display.

NOTE
The harts in this ] in typical rep of the ¥ s display
during the various operations being described. Thesa ere not ded

to be exact and may differ slightly from the actual displav of wur Instrumant.

USER NOTES:

05145 Rav B3

_Model 200EH/ER Instruction Manual Specifications, Approvals and Warranty

2. SPECIFICATIONS, APPROVALS AND WARRANTY .

2.1. M200EH/EM OPERATING SPECIFICATIONS

Table 2-1:  Model Basic Unit 5
MriMax Fiaege BO0EH: Min: £-5 pprr; Maee. 05000 pom
{Prysical Anacg Ouspet) B00EE Mi: 0+ pos; Max 0200 pom
Measumment Lnks ppm, mgim’ usar selectabin}
Zara Noise <20 ppts (RMS)
Span Noise <0.2% of rading sbove 20 ppm
Lewer Duteciehls Limi 40 pob [2x ncise as per USEPA}
[ Zov0 et 34 howes] 20600 wotage.]
Zero DL (7 duys) <201 ppl (o constant tempersturs and veitage. |
Epan Dvif (7 Days) and vatage.)
Linaariy 1% of ful scale
Ereciion 0.4% of reading
Lag Tima £
| RizafFal Time $5% i1 <60 8 (=10 8 in MO oy or MO, eely modes)
FOGEH: &) cem'ierin sarmplo §a8 though NO; DoMTverier & §BASEX mozule ]
mﬂnmunmmmnmm
Gas Fiow Ratos -2 ot kel o
o & sansr moduy
L] scds
Temperators Fange - 40) °C cpuratiog range
Humidity Rangs 0-95% RH ren-consansing
Dimansions Hx Wz 0 78 e 2 43 e x 61 om 72 17" 1 ZAET)
Welghe, Anabyzar 18 kg {40 s} without oplicns
Welght, Ext Pump Fack 7 kg (18 B8
100V, 5080 He [3.25A)
AC Peswar Rasirg 115V, B0 HE (3.0 A
L) - £40 V, 0080 He (3.9 A) et
Pawee, Bxt Purp gumﬁ:unwwmuan
Ervérormerss — Gaead
Anakog Cuipus 4 mer conégurable ouipuin
AB Outputs: 01V, 1V, 8V or 10V
Anaiog Oulpet Ranges Thvae cutputs convarile i 4-20 i sclmied cument loop.
All Runges weh 3%
Analog Outps Rasshaion 1 part in 4056 o selected foll-scale voitage (12 54
Ststes Outguts 8 Btatus cutputs from opto-isslstons, 7 defined, 1 spare
Conbal inputs  Cantrol inpets, 4 o8fined., 2 span i
Mmoo T e '
a0 -.mxznxns.aauns?.s:mﬁ .
Gt I 008 ot A e A 56 AR 04 8 ALy e
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Oxygen Analyzer Manual Specifications and Disclaimer
Model 70

Specifications:
Standard ranges: 0 - 1%, 0- 5%, 0 - 10%, 0—25% and 0-100%.
Sensitivity: 0.5% of full scale.
Repeatability: +/- 1% of full scale at constant tsmperature,
Operating temperature: -3 to $5°C
AMI, Hustington Basch Humidity: < 5%, non-condensing.
Operational conditions: Pollution degres 2, Installation category 11
Drrift: +/- 1% of full scale in 12 weeks at constant temperarure,
Expected cell life: 5-10 years.
Response times: 90% of full scale < 15 seconds.
Outputs: 0-1VDC, 4 - 20 mA isolsted.
Alarm contacts: SPDT 3A @24VDC/ 1ISVAC
Power requirements: 10-Z8VDC ~6W (typically 0.25A at 2aVDC
Box dimenshons: 3.5 h. % $.375 w.x35 d
Faceplate dimensions: 425 h. x6.75 w.
Cui oul dimensions: 4.75%h. x 5.5"w.
Weight: 2 Iha.

FERCENT OXYGEN

aUTPUT RANGE

02 Analyzer Calibration Data

Source identification : B-910

Test personnel = Kittipong T. Span{¥s) 15
Date: October 03,2022 Time : 10200 - 10:30
Analyzer calibration data for sampling 02 AMI Model - SN 12112110
I
Cylinder value c'::;,:::::‘ Absolute Difference
(%) remm'{%l difference (%) | (percent of span)
Zero gas 0.00 0.00 0.00 0.00
15.00 15.00 0.00 0.00
20.90 20.90 0.00 0.00

NOx Analyzer Calibration Data

Source identification : B-910

Test personmel ¢ Kittipong T. Spanippm) 78.5

Date: October 03,2022 Time ; 10:00 - 10:30

Analyzer calibration data for sampling NOx Teledyne Model 200EM S/N 433

. - Analyzers
MAHIN Y c’u';':;’“e calibration dm::::?:’ o | f:::’:':? »
4 response (ppm) PP P Pa
i F7T

T CERTIFICATE finudioa i oo {20 200 2.0 L
Mid-level gas 39.30 39.46 0.16 0.20
imaﬂ\ level gas 78.50 78.50 0.00 0,00




System Calibration Bias and Drift Data

Source identification B-010 Cylinder Cone : *
Date: Qgloher 3, 2022 Time: 10:30-10:45 , 12:15-12:35
Test personned : Kiniporg T, Span : 15 =
Initial values Final values
02 Analyzer - —Toven
Cotorion | it [Somtbls | coipimie, |Meranta | erentat s
3 percen
reent of 3
s reipome [0 pan) span}
000 0.00 [T7) 0.00 0.00
15.00 15.00 0.00 0.00 0.00

Source identification B-910
Duate: Qctober 3, 2022

System Calibration Bias and Drift Data

Cylinder Conc :

il P
Time : 10:30-10:48 , 12:15-12:35

Test personnel 1 Kinipong T, Span ¢ 785 pom
Nox Anahaer Initial values Fimal values
Calibration g System System eal bias System System cal bins Drif
Tl Calibration pereent of spaci) Calibration ipercent of | (percent of span)
response [P ” response span)
000 0.04 0.05 0.03 0.04 001
3946 3971 032 39.83 047 015

System Calibration Bias and Drift Data

Source identification B-910 Cylinder Cone
Time:

13 %
1Z:15-12:35 , 14:05-14:25

Date : October 3, 2032
Test persannel : Kittipong T, Span 15 %
O Analymr Initial valwes Final values
(‘nllhui‘ion System System cal bias System is;utmul bias Drife
Calibration | ”mld’ amy| Calibration | (percent of | (percent of span)
response |7 % response span)
0.00 .00 [ 0.00 0.00 0.00
15.00 15.00 00 15.00 0,00 000
ibration Bias and Drift Data
Source identification B-910 Cylinder Cone : W3 ppm
Date : Ogtober 3, 2023 Time: 12:05-12:35 , 14:08-14:25
Test personne] : Kittipong T. Span : 783 ppm
Nox Analyzer Initial values Final values
g System System | Systemcal bias | Drift
Calibentien | cobrwton [5""’":‘! °: Calibration | {percentof | (percent of span)
b e respanse [Tt o P response span)
0.00 0.03 0.0+ 0.03 004 001
3046 39.83 047 39.77 0,35 .08

System Calibration Bias and Drift Data

Source identification B-010 Cylinder Cone 15
Date : Qcoober 3, 2022 Time: 14:05-14:25, 15:55-16:10
Test persannel : Kittipong T. Span - 15 %
02 Analyzr Tnitinl values Final values i
Calibration System System eal bias System System cal bias Dt
Calibration [percent of span) Calibration (percent of | (percent of span)
TEEponse response span}
0.00 000 0.00 000 000 0.00
15.00 15.00 0.00 15.00 0,00 0.00

System Calibration Bias and Drift Data

Source identification B-910 Cylinder Cone 193 ppm
Date : Dctober 3, 2037 Time : J4:08-14:28 , 15:55-16:10
Test personnel : Kittipong T, Span ki ppm
i Taltial values Final values
2 System System System cal bias it
Cality E cal bi ) *
:l, ention [ eaiien ; W:tn‘m::: Calibration | (percentof | {percent of span)
respanse iond resporse span}
Zero gas... 0.00 0.03 [T 003 0.04 0.00
|Upscale pas. 19.46 19,77 0.39 39.76 0.38 -0.01

Certificate Of Analysis
Special Gases Mixture

Customer Detalfs

Name:

s:(l::.(o o Address: Customes Tag Mo

. 3% Rimbdongorapa Rd, Bangsye, Bang Sy,
Bangkoic 10800

Certificate Details

Number: 0372/19 b 1

N el abe of issye: T-Feb-2015 * Explied date &-Febr2023

Preduction Order: 90152415 M. !

1 § aterial Code: 429900-)-62 [« 2 1

(ua_s ::n!;n“t- 6560’ (norminal) ' ;;:I\:du i {Iu‘s‘;n BRAS,

linder il L 58 =
P Cyfndes Size- 471
Component | i s
e Morminal Concentration Analysis Result Uncertainty® Method of Analysis®
x 15.09% 5. t i

ol o 15.0% 2% relative (2} 1-P8-303
Recommend wsage condition

Minimum istifizatian. 5% ol actuel content o before i

5 expite date whichever i

storage conditidn: Keep in well ver d secure re, bl

Comments

Hote:
2 v s based on i b

e < i ¥ age Factn ke, prividing
uusuammw,mnm A it

15 Analyrer, (8) Dther - Spacified
Sularys Pafinyasoontacn {V

- Signatory for and Cinde (Thaiand) Co, 112

L T L p—— #-001,¥504
BaM/Z, 08 March 2018

. bk i
[inine) [T Linde (Thalland) Public Company Limited
pe v

[ S —
113 irmevroeete ...
1 nq{_u TN e .;_am 15" P, Bmnges Lownr 4, 23 80 14, Bargra 1T O L3 Buad, Ranghaew
e b 3 Bangmite, Samniprakions VAL, Te () TS0 Fun () 295003
enszalras 5 mmm‘_ e s 145 Mot , Tmmgiamal, L Sasgatang, Chachomaguas 20150

hslund, fel 84} MITR4TIN T




ertificate Of Analysis

Special Gases Mixture

ta

Customer Details

Kame: Addiess ed Tag Mo,
Secot (o, L1, 239, Rimklongpeapa Rd., Bangsue, Bangkok
10800
Cenificate Details
Kumber. 0333722 Date af | Expiry date
Cylinder Mo,

eylin

Labaratory Report

Companent

Reference Standa

Ntric Owide 022358 12 ppm
Cacban Manaxide 0022358 T0.8=02ppm
i Mittogen

nstrument,/Make,/Model

* Analytical Result

Analysis Re:

Less tha 1.5 ppm

40.0 ppm 40.4ppm & 1% refative

Ungertai

323 ppm D e 1o

Method of A
(6} 1-PB-352

Reference Standard used in Assay

Cylinder number

e

Anatyticol Instruments used in Assay

Recommend usage condition

m tilization
age tondition

Miry

5o of actual content oc before expire date whichever comes first
Keepinw

Comments
when 1epedering, please

e Bund szmnlng) e

bt s

95 W) 5 AN RN S 24180 g P
Tt (6} 3 T-78- 0 s (14 3057

¢ b eprmduced Euce

the material

furrou)

ey for and on behall o

Uinde (Thalland) Ca,, (1.

Linde (Thailand) Public Campany Limited 1%

16" Flotr, Bangea Towm &, 1103 14, Birgna Tra KA. 4.5 s, Anaghoom

Special Gases Mixture

Customer Details

Hame. Address: Customes Tag b,
Secat Co.,Lid 235, Rimklongprapa Rd., Bangsus, Bangkok
10800

Certificate Details

0330/22 Date of lssie 8-Fen-2022 Expicy date:
Material Code 436700-5K-34 Cylinder Ho. De3s021
137.0 bar Vahe: CGAGEDSS
Spectra seal Cylinges Size
Analytical Result
nal g
Compangnt - it certainty’ th y Date
P Concenibiation AnglysisResult' - Uncertainty Method o ¥ ) Assay Date
e Oigde: B0.0ppm 785 ppen + 15 relative (6} 1-P8-352 + 1-Feb & a-Feb-
NG impurity Less than 3.9 ppe >
Carbon Monaxide 0.0 ppm 1 n % refalive (€) -PB-357 1-Feb & §-Fel

7 Nifrogen 1

1zndard Concentration Expay date
70.7 0.2 ppm 5-Mar-2023
Manoxide 708207 ppmn 5-Mar-2023

n Nitragen

Analytical tnstruments used in Assay
Analytical Principle

WR-NE

FIIR-CO

ecommend utage condition
[

of before expire date whichever comes first,
tion and secure ares,

wm utllization:
£ condition;
Comments

When renrdening, please quote the material numbar

Thalland) o, L1d

uddn Bk (Ussinnlng dvie (uweu)
[RAT——
15 OO0 8 250 14 AP 65 i

Linde (Thailand) Public Compaay Limited ™
15" Moo, Bang Epwer A, 3/ b 14, B T €4 6.3 30, Bangiames

190 Faarm () 2U80-440) Bargpiee, Sarvetsaban 19500, Tel {8} 20384000

i, Tl (66) BLITO-£75-00

25 s 5, Tilguarmat, A Esnspsting Chchoengias 11K

aroed L e 10540 et (56) 1044000 Tmana (6] 2300 4301 Rangeier, fanupraanin 10540, Rel (84) 13084100 Ban (46) THMAIED
Toswrusuings 105 A 5w dsing e 2418 108 10 3, B, A i, hachomnpn 14100

Vi ) ST "y s 00 05T adand, e 60T () SS9y

NAHWIN A

doynninizun CEMs vealsanu

naznUUIANMINATEY RELATIVE ACCURACY TEST AUDIT

Station: B-910
Date: 3/10/2022




Station: B-910 Station: B-910

Date: 3/10/2022 Date: 3/10/2022
02 NOx
SoVol 2 !?
.56 4.21 1
= w07 15
57 4,25 .13
59 15
57 7] 16
57 26 16
.37 .51 i;
.38 F] A
.50 .63 14
S 12 £
50 B0 T
54 07 2
50 32 21
61 .66 1
.31 .26
B3 66
35 01
.99 53 %
05 464 %
.08 3.95 5
15.53 .15
A1 .B7 .16
27 35 NE]
37 ¥ 18
35 70 .14
A1 7 NE]
.52 .67 .06
.53 16 16
.44 58 .18
.42 79 E
.39 ,63 14
.35 .90 5L
A7
.42 A0
A3 39
A0 56
.39 :
a2 T
38 B)
¥7] .06
¥F] L1
21 90
7] 4. :
38 1.68 .14
40 .10 .20
i 319 16
150 .20 ’
] 10.54 .16 %
5 4 5 15 |
X 02 .19 .
X 53 15 .19
4 34 19 07
18 .72
ﬁ :11 17 36
%] 69 221 .53 |
38 0 24 .66
.30 72 ¥rH A2
¥ 46 .18 06
24 33 21 063 |
25 : 2 BL
.20 10 -';'é -3‘;
1 "WL 18 53
16 2.56 19 2]
36 % 19 1089 |

Station: B-910
Date: 3/10/2022
02 NOx
3 pom |
% 10.20
16 10." )
15 10,47 N NEER NN RS S
) 050 el R N R R
11,22 a
10.03 -]
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1194 é
.12 = J
»>. 92} -~ (=)
L1 3 |22 | 2ol ola|afe % - Y
79 SIRIZ|2|e|a|m|=|e|R|a|d|= |G |8]CE |5 |%
-  — S |l BT el ol bl ol S ST el B Y
X ] E g
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16 30 7
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.33 1141 - |
H 1018 8 H B BB RN RN
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] £
9.95 E
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Relative Accuracy Recording Form : PTT Global Chemical Public Co., Ltd. (Branch 16)

Date: Oct 03,2022 Start Time: End Time: 11:10 AM
st Opertor:

02 Reading(%) NOX Reading(ppm)

e Jostrumental RM CEMS Tnstrumental RM CEMS
ist minute 423 392 3142 3003
20d minute 413 356 3079 2175
3rd minute 384 342 2907 2926
4th minute 367 367 2928 2919
5th minute 383 405 3086 29.65
6th minute 415 4.56 3034 2791
Tth minute 471 413 2973 2578
8th minute 430 398 29.66 2782
9th minute 416 437 2974 27,60
10th minute 447 421 3022 2642
11th minute 440 394 3001 2115
12th minute 407 396 2963 2872
13th minute 410 386 2965 2812
14th minute 406 412 2946 2811
15h minute 420 442 2940 2119
16th minute 445 433 2965 2689
17th minute 453 390 2953 2758
18th minute 405 382 2910 2667
19th minute 399 382 2831 2774
20th minute 398 aal 2862 2717
21t minute 44 405 2817 2756
Average 418 402 2967 2752

Signature

(Miss Katesarin Vorradetwittaya )

Environmental Scientist

Relative Accuracy Recording Form : PTT Global Chemical Public Co., Ltd. (Branch 16)

Date: Oct 03,2022 Start Time: 11:11 AM End Time
Test Operator: |  Kittipong T,

11:31 AM

e 02 Reading(%) NOx Reading(ppm)
Instrumental RM CEMS Instrumental RM CEMS
Ist minute 422 385 28.06 2825
20d minute 4.02 3.76 2866 28.26
3rd minute 394 386 28.79 21.32
4th minute 3.96 396 2855 3024
5th minute 412 412 3053 29.99
6th minute 421 4.24 3034 29.24
Tth minute 433 4.00 2992 29.82
8th minute 44 515 ) 2.3 2173
9th minute 478 5.00 2653 2359
10th minute 520 483 2497 2324
11th minate 494 463 2450 257
12th minute 471 4.52 25.02 26.57
13th minute 4.62 439 251 25.85
14th minute 452 437 26.08 2741
15th minute 448 384 2649 2807
16th minute 401 338 2132 28385
17th minute 359 365 217 29.70
18th minute 393 581 2721 2331
19t miaute 04 o1 237 27
20th minute 4.16 6.08 2543 2697
21st minute 512 464 2382 2144
Average 443 439 2701 2688
A
Signature

(Miss Katesarin Vorradetwittaya )
[Environmental Scientist

Relative Accuracy Recording Form : PTT Global Chemical Public Co., Ltd. (Branch 16)

Date: | 0ct03,2022 Start Time: End Time: 11:52 AM
Test Operator: | Kittipong T.

Relative Accuracy Recording Form : PTT Global Chemical Public Co., Ltd. (Branch 16)

T P e S|
- A Y S T
Test Operator: | Kittipong T.

. 02 Reading(%) NOX Reading(ppm)
rime Jastrumental RM CEMS Instrumental RM CEMS
Ist minute 535 404 2328 2560
20d minute 410 595 2587 2469
3rd minute 572 416 2254 279
4th minute 467 566 2256 2673
Sth minute 438 514 2401 19.59
6th minute 581 414 2091 2642
Tth minate 460 610 2401 1940
8th mioute 674 544 18.90 2307
9th minute 520 544 21.76 1731
10th minute 634 666 1908 2224
11th minute 544 521 21.40 1735
12t minute 617 721 19.87 2126
13th minute 596 485 2009 17.94
14th minute 568 716 2027 2131
15th minute 643 465 1982 2001
16th minute 518 461 2168 2456
17th minute 459 576 2393 2244
18th minute 577 634 2007 1900
19th minute 633 648 1735 1632
20th minute 650 645 1682 1426
215t minute 656 649 16.23 1431
Average 562 562 2097 2079

Vorradetwittaya )

Environmental Scientist

Tion 02 Reading(%) NOx Reading(ppm)
Tastrumental RM CEMS Tnstrumental RM CEMS
1st minute 653 6.56 1531 1421
2nd minute 665 6.64 1547 14.07
3rd minute 6.68 657 1539 1425
4th minute 6.62 659 1518 12.43
Sth minute 664 657 1474 1284
6th minute 6.67 6.57 14.51 1326
Tth minute 663 6.57 14.56 1251
8th minute 6.63 6.58 1454 1438
9th minute 667 6.50 1481 12,63
10th minute 6.58 653 14.83 3.3
11th minute 661 6.50 14.66 12.80
12th minute 661 654 1481 13.07
13th minute 6.64 6.60 1496 1432
1th minute 663 661 1493 1466
15th minute 6.68 631 14.77 14.26
16th minute 635 583 14.88 12.66
17th minute 619 595 1292 1401
18th minute 614 599 1335 1653
19th miaute 6.07 6.05 1477 1484
20th minute 625 608 1389 14.96
215t minute 615 640 1446 1553
Average 651 641 1465 1387
Signature

(Miss Katesarin Vorradetwittaya )

Environmental Scientist




Relative Accuracy Recording Form : PTT Global Chemical Public Co., Ltd. (Branch 16)

N 02 Reading(%) NOx Reading(ppm)
tm Tnstrumental RM CEMS Instrumental RM CEMS'

Ist minute 629 6.7 14.07 1235
20d minute 633 637 14.13 1238
3rd minute 645 635 1407 1170
4th minute 644 641 14.12 1187
Sth minute 649 652 1419 1067
6th minute 6.56 653 1423 1216
Tth minute 662 644 1430 1158
$th miaute 656 642 1437 1079
9th mioute 650 639 1438 1063
10th minute 6.52 639 1444 9.90
11th minute 655 647 1452 9.80
12h minute 658 642 1478 1140
649 643 1496 1139

14th minute 650 640 1496 1156
15th minute 649 639 15.19 1153
16th minute 645 642 15.04 1204
17th minute 652 638 15.05 1280
18th minute 646 622 1499 12.06
19th minute 632 622 1493 1211
20th minute 633 621 1484 1190
215t minute 634 622 1491 1425
Average 647 637 1459 1168

Signature V-

(Miss Kairvarin Vorradetwittaya )

Environmental Scientist

Relative Accuracy Recording Form : PTT Global Chemical Public Co., Ltd. (Branch 16)

T T runvambe: ]
surtrime: [im ] ot T [ TP
Test Operator: |  Kittipong T.

ime 02 Reading(%) NOXx Reading(ppm)

Tnstrumental RM CEMS Tnstrumental RM CEMS
Ist minute 629 640 1478 14.10
20d minute 643 640 14.70 13.19
3rd minute 647 639 1477 1190
4th minute 649 641 14388 1094
5th minute 652 642 1531 1199
6th minute 649 640 15.17 12.02
7th minute 649 640 1525 1169
8th minute 650 652 1536 1153
9th minate 6.59 647 1542 1134
10th minute 651 6.54 1579 12.11
11th minute 6.53 648 1599 1240
12th mivute 6.55 638 1628 12.69
13th minute 651 6,38 1675 12,05
14th minute 644 630 1590 1272
15th minate 644 628 1539 1146
16th minute 636 624 1516 1233
17th minute 636 625 1507 1230
18th minute 637 620 15.10 13.10
19th minute 635 628 1518 1256
20th minute 633 621 1521 1180
21t minute 634 6.16 1489 12.56
Average 645 636 1535 1223

-
Signature

( Miss Katesarin Vorradetwittaya )

Environmental Scientist

Relative Accuracy Recording Form : PTT Global Chemical Public Co., Ltd. (Branch 16)

Test Operator: | Kittipong

2 PM

o 02 Rending(%) 'NOx Readiog(ppm)
Instrumental RM CEMS Instrumental RM CEMS

Ist miaute 630 o1 1508 1292
2nd minute 625 6.15 1520 13,13
3rd minate 625 615 1515 1273
4t minute 626 615 1550 1297
Sth minute 625 616 1541 [0
6th minute 627 6.16 1542 12,30
7th minute 626 621 1540 1390
8th minute 626 616 15.04 12,17
9th minute 628 6.14 1550 12.16
10th minute 6.26 6.15 15.69 1128
ith minute 628 623 1567 1415
12th minute 628 6.14 1577 12717
13th minute 627 620 1575 1327
14th minute 623 619 15.56 1232
15th minate 630 617 1581 1193
16th minute 6.24 618 1579 1191
17(h minate 626 618 1545 a8
15¢h minate 627 612 1520 .27
19¢h minate 625 618 195 1157
20th minute 622 6.17 1530 138
21st minute 623 6.15 1571 1164
Average 626 16 1545 247

[“.-

(Miss Katesarin Vorradetwittaya )

Signature

Environmental Scientist

Relative Accuracy Recording Form : PTT Global Chemical Public Co., Ltd. (Branch 16)

Test Operator: | Kittipong T.

Time 02 Reading(%) NOx Reading(ppm)

Instrumental RM CEMS Instrumentsl RM CEMS

1st minute 624 6.13 15.83 12.90
20d minute 624 618 1586 1262
3Ird minute 621 6.14 1597 12.04
4th minute. 625 6.13 1595 1145
Sth minute 621 6.06 1592 1191
6th minute 620 616 1575 1291
7th minute 6.19 6.18 15.99 12.81
8th minute 624 6.13 1621 1155
9th minute 626 612 1615 1095
10th minute 621 6.14 16.19 12.62
11th minute 624 614 16.13 1275
12th minute 624 615 1633 1297
13th minute 625 612 1640 187
14th minute 622 612 16.58 1224
15th minute 623 618 1652 1228
16th minute 624 6.11 16.34 1255
17th minute 626 614 1658 1263
18th minute 624 612 1649 189
19th minute 622 6.12 16.58 11.06
20th minute 622 6.16 1654 1024
21st minute 621 620 16.60 1157
Average 623 614 1623 1209

Signature

( Miss Katesarin Vorradetwittaya )

Environmental Scientist




Relative Accuracy Recording Form : PTT Global Chemical Public Co., Ltd. (Branch 16)

oue: [ omi o End Time
Test Operator:

02 Reading(%) NOXx Reading(ppm)
e Tnstrumental RM CEMS Instrumental RM CEMS
Ist minute 605 620 16.03 938
2ad minute 608 616 16.13 933
3rd mioute 605 620 1615 1116
4th minute 605 616 1624 1038
Sth minute 601 615 1598 1105
6th minute 605 619 1560 1076
7th minute 6.06 620 1549 1084
8th minute 607 615 1541 1119
9th minute 607 619 1520 1107
10th minute 6.07 613 1482 10.72
11th minute 606 617 1487 1036
12th minute 605 621 1451 10.53
13th minute 608 624 1431 1266
14th minute 6.09 622 14.19 14
15th minute 607 6.18 1417 1106
16th minute 6,06 621 1380 1063
17th minute 608 622 1374 1181
18th minute 608 622 1353 1064
19th minute 608 620 13,68 143
20th minute 610 618 1359 1153
215t minute 608 619 1356 1022
Average 6.07 619 1481 1089
Signature

(Miss Katesarin Vorradetwittaya )

Environmental Scientist

Relative Accuracy Recording Form : PTT Global Chemical Public Co., Ltd. (Branch 16)

Location: B910 Run Number:
Test Operator: | Kittipong

e 02 Readiog(%) NOx Reading(ppm)
Instrumental RM CEMS Instrumental RM CEMS

Ist minute 608 623 13.48 1020

20d minute 609 616 1323 1099

3rd minute 606 6.19 1322 1047

4th mioute 607 620 1315 1090

Sth minute 609 615 13.13 1122

6th minute 609 621 13.19 1003

7th minute 609 616 1322 1095

8th minute 606 6.19 1306 1192

'l 9th minute 608 619 1320 12
1 10th minute 6.08 620 13,18 993
11th minute 608 617 13.42 1061

12th mivute 604 622 1343 179

13th minute 608 6.16 1332 1155

14th minute 607 6.15 1338 1170

15th minute 605 6.12 1294 1084

16th minute 601 624 1289 1090

17th minute 608 616 1292 930

18th minute 606 617 1250 1037

19th minute 609 623 12388 X3

! 20th minute 609 617 1306 1018
21t minute 607 615 1297 1003

Average 607 618 1315 1078

Signature

(Miss Katesarin Vorradetwittaya )

Environmental Scientist

Relative Accuracy Recording Form : PTT Global Chemical Public Co., Ltd. (Branch 16)

Locaton: [0 o Nombers [T

02 Reading(%) NOX Reading(ppm)
e Instrumental RM CEMS Tastrumental RM CEMS'
Ist minute 608 619 12.70 9.53
20d minute 608 620 1274 10.63
3rd minute 6.07 618 1295 995
4th minute 6.08 622 13.12 10.79
Sth minute 611 622 1295 1059
6th minute 6.09 6.19 13.03 1035
7th minute 609 620 1296 1024
$th minute 609 624 1332 1183
9th minute 613 624 1340 1059
10th minute 611 624 16.14 10.05
11th minute 6.11 629 16.13 1001
12th minute 616 624 16,04 10.54
13th minute 615 634 1667 961
14th minute 6.23 640 16.14 1031
15th minute 629 639 1619 9.15
16th minute 630 647 16,12 142
17th minute 635 644 1643 1049
18th minute 630 639 1676 969
19th minute 629 642 1663 874
20th minute 630 641 1630 949
215t minute 631 649 1654 9.39
Average 613 630 1492 1036
Signature

(Miss Katesarin Vorradetwittaya )

Environmental Scientist

Relative Accuracy Recording Form : PTT Global Chemical Public Co., Ltd. (Branch 16)

Test Operator: | Kittipong T.

e 02 Reading(%) NOx Reading(ppm)
Instrumental RM CEMS Instrumental RM CEMS
Ist minute 635 644 1337 882
20d minute 629 642 13.33 919
3rd minute 629 6.45 1333 1087
4th minute 630 643 13.50 1087
5th mioute 632 644 1362 835
6th minute 633 640 1338 980
7th minute 626 634 13.64 10.19
8th minute 624 637 1333 1016
9th minute 628 629 1332 985
10th minute 621 631 1336 956
11th minute 622 626 1324 850
12th minute 6.18 627 13.41 959
13th minute 6.17 6.30 13.57 948
14th minute 615 622 1352 117
15th minute 609 616 1339 1190
16th minute 607 6.14 1383 1094
17th minute 605 619 1428 12.20
18th minute 611 6.19 1421 i
19th minute 614 6.11 1426 1227
20th minute 607 610 1424 1155
215t minute 602 620 1432 1070
Average 620 629 13.66 1036

ignature
(Miss Katesarin Vorradetwittaya )
Environmental Seientist
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7 DAYS - ANALYZER CALIBRATION DRIFT TEST REPORT

©6GT

7 DAYS - ANALYZER CALIBRATION DRIFT TEST REPORT

|Customer name : GC1
Location : CEMs
System : AT-S
Analyzer Model Code: 51
Measuring Component: (
Measuring Range 1:
Requirement By USEPA 5TD,
Method : TOTAL CA

Sequence of test : ZERD

Installation date: Sep

S/N:E7

Measuring Range 2 : 0-1000 ppm *

oay Standard | Reading Accu
Dt

i * | 4 DY, 5 emmark
o Date Time | e (5] | Vaisa (R | CITOvRCE" | DIY Result R
1,00 0 0,05 8 1
2 0.58 5 0.058
1 o 08 a
4 0.13 101 i
ot | 3 |
of test : SPAN
2 Standard | Reading Accumulate
M pre Remark
Date Time | TR | vaton (R ) | PTRSCH" | % DA ift.ese | RESlt w

0.00 90,0 1 0.98 0.098 420 ‘
100 20.02 2.0 1.98 .15 2618
* 1) Difference = § - R

#% 2) % Difference = (- R ) / Range *100
ss+ 3) Accumailate Difference = % Difference of day 1 phas by day 2 wntil day 7

7 DAYS - ANALYZER CALIBRATION DRIFT TEST REPORT

©6GT

7 DAYS - ANALYZER CALIBRATION DRIFT TEST REPORT

Customer nam
Location : CE
System : AT
Analyzer Model Code: SIEME
Measuring Compane
Measuring Range 1 ©
Requirement By USEPA STD.
Method © ‘AL CALIBRATION

Installation date:

SNt E7-E

. Measuring Range 2 : 0-100 ppm’

Sequence of test : ZERQ

Standard | Resding Accumulate
ime itternnce® o i
L Valve (5) | Value (R} | DifFerence® { s Dif. piftswe | Result |
F 2,900 1.0

5 a2 00 1
2 020 g 0.200
Sequesce of test : SPAN
Day Standard | Reading Accumalate |
¢ * | %% D [ Remark
— Date Time | e | Vale( R | Cierence” | % Dim Birees | Rt

* 1) Difference = 5 - R
% 2) % Differance = [ 5 - R ) | Range *100
+ss 3) Accumulate Difference = % Differsnce of day 1 plus by day 2 unti day 7

the limit of USEPA specifica

7 DAYS - ANALYZER CALIBRATION DRIFT TEST REPORT

6GT

7 DAYS - ANALYZER CALIBRATION DRIFT TEST REPORT §|

Customer name

Location : CE
System : AT-5
Analyzer Model Code: SIEM
Measuring Component
Measuring Range 1 :
Requirement By USEPA STD.
Method : TOTAL CALIBRATION

Heat Boiler B-910

SIN:E

Measuring Range 2: 0

Per Day

Sequence of test : ZERQ

[ car < Standard | Reading : 10 ae |ACCHMUARE 5
oy Date Tims | e | Valua( ) | Ofference® (Sepites | oy, | Reslt Remark
1 o
2 1 o
3 .00 10 111
4 .00 (1]
[ 01-0ct-22 i ] 0.90 -
Sequance of test : SPAN
Day Standard | Reading o | Accumulste
* | o DR Remark
i Date Tima | SR | vaa () | Piference® | ¥ D e | Ruseit mar
1 100 o 0

** 2} % Difference = (5 - R ) / Range *100
s++ 3] Accumulate Difference = % Differance of day 1 phes by day 2 until day 7




7 DAYS - ANALYZER CALIBRATION DRIFT TEST REPORT

©6GT

7 DAYS - ANALYZER CALIBRATION DRIFT TEST REPORT

Customer name : GC16
Location : CEMs Waste Heat Boller B-910
System : AT-9210C

Installation date: Sep 2015

Analyzer Model Code: SIEMENS Ultramat & 7M SN :E
Measuring Component: 0
Measuring Range 1 : 0-25%Vo! Measuring Range 2 : 0-25%\ol *

Requirement By USEPA STD. : Dvift < =
Method : TOTAL CALIBRATION

% Per Doy

Sequence of test : ZERQ

| Standard | Reading +o AcEumuSate

Differance”| % 02 DIff.

CERTIFIC.

TE OF ANALYS

Grade of Product: EPA PROTOCOL STANDARD

xnt

ANALYTIC.
Actual
Concen

Protocol
Mothod

CALIBRATION STANDARDS

Yo Time | yoke(S) | Valss[R) D ann | et Ramark
| 0.0 | 0,004 | 0.012 |
| | 0.00 | 0.004 0.016 I
| | I 0.024 0040 |
I T 0.028 | 0.068 |
[ l 001 0038 T 0104 |
0.00 | 0.01 | 0.01 | 0,032 0.1 I i
::::E’:, U:‘n':'[": : Difference” | % 032 DL, * “;;':_‘:'ff“ Resut Aemark
299 7.58 oo 0024 2.004
1.5% I 800 1 0.01 | 0,032 [ 0.008 |
1 195 I L | | 0.040 l I
| 199 1 LE ] am 0036 I
.99 I 7.97 | 0.0z | 0.004 I
| 79% rar 0.02 | 0ore |
7 7 1 15 158 0.01 0.040 0118 |

* 1) Difference = 5= 1
*+ 2) % Difference = { § - & ] / Range *100
s+ 3) Accumulate Difference = % Differsnce of day 1 plus by day 2 until day 7

USEPS specfiaton

Cylinder No Concentration Uncartainty Expiraiion Date
. — 5 2030
T
ANALYTICAL EQUIPMEN"
Analytical Principle Last Multipaint Calibration

Triad Data Available Upon Request

NOTE
Net Wi

THE LINDE GROUP

ysis
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MNDLNISNAAOY Relative Accuracy Test Audit

vosszuufamuaseamssznesaivmeemannddesedisderiios

Udoa B-910 voaw3iin fidl Tnavea nfinea 1iifa @1 16)




