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3297 TaoidaamsasIeiaveanioansavia NO, voeTssamunan EO Uz EG ¥03 TOCGC e 100 ppm
sufu inaetludes Drin Sl 1 2.5 ppm

4 v v .
®  inwailumsnadey Drift voaszuY CEMS finsanda o, fie himand £0.5% o,

2 - ¥ Py
U]

maomethasioniios y3sn 55 Thanea din Vdos B-910/GC Glycol

mny

MINATOY Relative Accuracy (RA Test)

MINAROY Relative Accuracy sxihTauldszuuvouniosiionsaniadayanile daldndnmsas
nacouiTuTe1Bs (nstrumental Reference Method) filinnmgnAeamiudiga vihinsaviamsszany
oy w Udssiidamiszuy CEMS Tauldvefudanen unzszuududetissuunsieiaszuy
sawsadoyanidnia tenmamngINszuY CEMS Af0amsnAmoy Relative Accuracy 1ionfiuuifivusi
s 183z CEMS inzdoyaitidonTinadouiifiFidnsa

foimuaiiioatoslumsasivneuniugndos

= yusvAnoY Relative Accuracy M Tsanudesinuimidamsaniiszauliidng 50% Load

" dmfumImaaey Relative Accuracy T0yanIATZUY CEMS Lazdoyannizéridaszdoaii
Joyalunmifoadu Tavtesmilsfanananeysuevesszyy CEM 1az41anaimeyaiowesinsred
Tavmmevesmuiiudaetainiianinasthannfunameyduoseunioaiio

= msnamovldgnoonnuy 13 Fnmedaierlszina 21 it dmiudeya o ga Sededuilu
mimameuinysel ot lsAnmowihmsnamoulédoyn 12 ya udadonldiie 9 ya Weiltudy
Aafiivvesinaney

" pamsmaneuiigndesnzdoaimstiuifiaanz@eodu W manudunasgu 760 .
Vson) qungiinasgm 98 e wedmudoondion anazudailun dudu luasdiimaiund
ammdududesuin msimsianamiulunaifnfufunmaney Relative Accuracy At Tunsdl vea
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- nanailumsszifunnugndes slaondndaniiiu 0% spasnnnagn sy

apnamsdszdu__ oflunuaiidmun

9. Relative accuracy test audit (RATA) dm3u__szunmsaniafing o,

o0

. Sufinsrvaeunnugadea_ 29 o 2564

. Reference Methods (RM’s) 719 v3e 1 Method__Method 3A.

)

w

. MRM ¥ RM 1nd0___ 4,34 %0,
3 i 4
. ANRAuReW9N CEMS__ 4,26 %0,

I

©w

. Absolute value of mean difference (d)___0L08 %0

o

. Confidence Coefficient (C'C) 2

=1

. lofius Relative Accuracy (RA)__0.08 %0,

8. it lumsdsziiunnugndes_taundwianhiu 10
a /el o
agUnamssaiu___ oghunwaifdmme

221112 RATA GC/SECOT Page8ofl1 221112 RATA GC

x - 5 -

meommedharenios yish 55 Thanea s1in Wdos B-910/GC Glycol

mn«ﬁ 3 GC Glycol Continuous Emissions Monitoring System 7 Days Drift Test

B910 Waste Heat Boiler Stack

NO, Analyzer
Date ZERQ SPAN

Std. Value |Reading Value | Drifference | % Diff. | Std. Value [Reading Value | Drifference | % Diff.
18-Sep21| 000 0.50 -0.50 -0.500 84.00 83.50 0500 0500
19-Sep-21 | 0.00 023 023 -0.230 84.00 83.70 0.300 0.300
20-Sep-21 | 0.00 033 033 -0.330 84.00 84.10 -0.100 -0.100
21-Sep21 | 000 045 -0.45 -0.450 84.00 84.30 -0.300 -0.300
22-Sep-21 | 000 050 -0.50 -0.500 84.00 84.60 -0.600 -0.600
23-Sep21 | 0.00 047 047 -0.470 84.00 84.50 -0.500 -0.500
24-sep21 | 0.00 058 -0.58 -0.580 84.00 84.70 -0.700 -0.700
Standard 2.5% of span 2.5% of span

0, Analyzer
Date ZERQ SPAN

Std. Value [Reading Value | Drifference | % Diff. | Std. Value [Reading Value | Drifference | % Diff
18-Sep-21 | 0.00 002 0.02 -0.080 7.99 7.98 0.01 0.040
19-sep-21 | 0.00 0.01 001 -0.040 799 798 0.01 0.040
20-Sep21 | 0.00 002 0.02 -0.080 7.99 8.00 -0.01 0040
21-Sep-21 | 0.00 0.02 -0.02 -0.080 799 7.99 0.00 0.000
22-Sep-21 | 0.00 001 0.01 -0.040 7.99 8.00 -0.01 -0.040
23-Sep-21 0.00 0.01 001 -0.040 7.99 7.98 0.01 0.040
24-Sep-21 0.00 0.20 -0.20 -0.800 7.99 7.98 001 0.040
Standard 05%0, 0.5%0,

221112 RATA GO/SECOT Page 9 of [1 221112 RATA GC




3 a 5 x Py Py

mns 9 msns 9
mavimmotharioriios y3s 38 nanoa din Vdoa B-910/GC Glycol maomAethaeritos u3vn 55 Tnanen d1in wlime B-910/GC Glycol
v y o
1. aplwemsasioneunnugndes 12, 18PMNIBNBY
wamsnaneutiedulude 10 uaayi szuy CEMS finsada NO, uas 0, veaTsanuwdnenidu- = PS ifications and Test P for NO, Conti Emission Monitoring System in Stationary
oonlyduazion3dnlnanen veawiin 33 Inanea d1in Ndans a des B-910 iunmaimslsziu Sources, 40 CFR 60 App. B, 2019

qunmlumsnaneunudeimuaves 40 CFR 60 Appendix B iaz F Tud 1 Relative Accuracy Test Audit

= PS 3 i i and Test Procedures for O, Conti Emission Monitoring System in Stationary
(RATA) fanaaslunianuin o Sources, 40 CFR 60 App. B, 2019

Method 3A-Determination of oxygen and carbon dioxide concentrations in emission from stationary source

(Tnstrument 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

221112 RATA GC/SECOT Page 10 of 11 221112 RATA GC 221112 RATA GUSECOT Page 110l 11 221112 RATA GC
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AMI

Oxygen Analyzer Manual
Model 70

PERCENT OXYGEN

AMI, Huntington Beach

Specifications and Disclaimer

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 temperature.
Operating temperature: -5t0 55°C
Humidity: <85%, non-condensing.
Operational conditions: Pollution degree 2, Installation category 1L
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.
Outpats: 0-1 VDC, 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 5.375 w.x3.5 d.
Faceplate dimensions: 4.25 h. x6.75 w.
Cut out dimensions: 4.75"h. x 5.5"w.
Weight: 2 lbs.

INSTRUCTION MANUAL

MODEL 200EH/EM
NITROGEN OXIDES ANALYZER

© TELEDYNE ADVANCED POLLUTION INSTRUMENTATION
9480 CARROLL PARK DRIVE

SAN DIEGO, CA 92121-5201
USA

Toll-free Phone:  800-324-5190

Phon 858-657-9800
Fa; 858-657-9816
Email: api-sales@teledyne.com
i p i.com/

04521
Rev. BS

Copyright 2007 09 January 2007

Teledyne Advanced Pollution Instrumentation

Printed: 03/08/07

Model 200EHEM Instruction Manual M200EH/EM Documentation

1. M200EH/EM DOCUMENTATION

Thank you for purchasing the Model 200EH/EM Nitrogen Oxides Analyzer!

The documentation (part number 04521) for this instrument is available in several different formats:
o Printed format, or;
o Electronic format on a CD-ROM.

The electronic manual is in Adobe® Systems Inc. "Portable Document Format” (FOF). The Adobe® Acrobat
Reade? software, which is necessary 1o view these files, can be downloaded for free from the internetat

hitp:/iwwew.adobe.comy.
The electronic version of the manual has many advantages:
s Keyword and phrase search feature
o Figures, tables and intemet addresses are linked so that clicking on the item will display the associated
feature or open the website.
o Alist of chapters and sections as well as thumbnails of each page are displayed to the {eft of the text.
o Entries in the table of contents are linked to the corresponding locations in the manual.
o 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 hm:r/www.ieledyns-apimmlmanuals/
»  APICOM software manual, part number 03945
o Multi-drop manual, part number 02179
o DAS manual, part number 02837.

1.1. USING THIS MANUAL

This manual has the following data structures:

1.0 Table of Contents:

Outlines the contents of the manual in the order the infarmation is presented. This is a good overview of he
topics covered in the manual. There Is aiso a list of appendices, figures and tables. In the electronic version of
the manual, clicking on a any of these table entries automatically views that section.

2.0 Specifications and Warranty

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

3.0 Getting Started

Concise instructions for setting up, installing and running your analyzer for the first time.

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 Optional Hardware & Software

A description of optional equipment 1o add functionality to your analyzer.

05146 Rev B3 &
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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 li where high cc ions 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 instrument to
assure good operating condition. This includes information on using the iDAS to predict possible component
failures before they happen.

10.0 Theory of Operation

An in-depth look at the various principals by which your analyzer operates as well as a description of how the
various electronic, mechanical and pneumatic components of the instrument 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 avoid 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, warning
messages, definitions of iDAS & serial I/O variables as well as spare part listings, repair questionnaire,
interconnect drawing, detailed pneumatic and electronic schematics.

NOTE

Throughout this manual, words printed in capital, bold letters, such as SETUP or ENTR
represent messages as they appear on the analyzer’s front panel display.

NOTE
The flowcharts in this 1 in typical rep i of the y 's display
during the various operations being ibed. These raps i are not intended

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

USER NOTES:

acifications, wvals and Wi

Model ion Manual

2. SPECIFICATIONS, APPROVALS AND WARRANTY

2.1. M200EH/EM OPERATING SPECIFICATIONS

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

: Min: 0-5 ppm; Max: 0-5000 ppm
‘Min/Max Range 200EH: Min: 0-5 pp; Max:
(Physical Analog Output) 200EM: Min: 01 ppm; Max: 0-200 ppm
Units ppm, mg/m® {user selectable)
Zero Noise <20 ppb (RMS)
Spen Noise <0.2% of reading above 20 ppm

Lower Detectable Limit 40 ppb (2x noise as per USEPA)

Zero Dift (24 hours) 220 ppb (at constant temperalure and voltage.)
Zero Dt (7 days) 220 ppb (ot constant temperature and vollage:.)
‘Span Dift (7 Days) 1% of reading (s constant temperature and voltage.)
Linearity 1% of full scale
Precision 0.6% of reading
Lag Time 20s
Rise/Fall Time '95% in <60 # (~10 s in NO only or NOx only modes)
200EH: 40 ceimin sampls gas thiough NOy converler & sensor module
50 emfmin 2 10% Though Biypass manifold;
-290 cméimin total flow
Gas Flow Rates

200EM; -250 cmlmin sample gas through NO converter & sensor modue
05 Sensor option adds 80 cmé/min fo total flow though M200EH/EM when installed;

5 - 40 °C operating range

Temperature Range

Humidity Range 0-95% RH non-condensing
Dimensions H x W x 0 18 om x 43 cm X 61 cm (7" x 17" 23.6")
Weight, Analyzer 18 kg (40 Ibs) without options
Weight, Ext Pump Pack 7 kg (18 1bs)
100 V, 50/80 Hz (3.25A);
fepover e 32020 e 0 e 2.5 A

100V, 50/60 Hz (3.25A); 115 V, 60 Hz (3.0 A):

L HED) 220240 V, 50180 Hz (2.5 A)

I, de 2
Environmental \ i
‘Analog Outpuls 4 user configurable wetputs

‘All Outputs: 0.1V, 1V, 5V or 10V
Thne‘gulpuls convertible (0 4-20 mA isolated current loop.

o All Ranges with 5% under/over-range
Analog Output Resalution 1 part in 4096 of ‘selected full-scale voltage [12 bit)
Status Outputs 8 Status cutputs from opto-isolators, 7 defined, 1 spare
Control inpuls 6 Control inpuls, 4 defined, 2 spare
3 relay alamms oulputs (Oponal equipment) wilh user seltable alarm lmits
Alarm oulputs 1 Form C: SPOT: 3 Awmp @ 125 VAC
TXRS232; tx RS-485 o RS-232 (configurable)
SesalVO Communication speed: 300 - 115200 baud (user selectable)
15.107 Class A,
CE: EN61326 (1997 w/A1: 98) Class A, FCC Part 15 Subpart B So_dwn k-
Certifications ICES-003 C!ss(s A (ANSI C63.4 1992) & ASINZS 3548 (A1 & A2 97) Class A

3
05146 Rev B3
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02 Analyzer Calibration Data
Source identification : B-910
Test personnel : Kittipong T. Span(%) 8.07
Date: September 20,2021 Time : 10:40 - 11:40
Analyzer calibration data for i 02 _AMI Model 70-Zi S/N 111117-2
N Analyzers
Cylinder value calibration Absolute Difference
5 .
(%) response (%) difference (%) (percent of span)
Zero gas 0.00 0.00 0.00 0.00
Mid-level gas 8.07 8.07 0.00 0.00
High level gas 20.90 20.80 0.10 1.24
NOx Analyzer Calibration Data
Source identification : B-910
Test personnel : Kitiipong T Span(ppm) 78.6
Date: Sepiember 29,2021 Time : 10:40 - 11:40
Analyzer calit data for 1i NOx Teledyne Model 200EM SN 437
Analyzers
Cylind
S ! l(l cll‘n \;alue calibration d.“Al)salme Diﬁerel;ce
pp! response (ppm) ifference (ppm) | (percent of span)
. Zero gas 0.00 0.00 0.00 0.00
o a v - - -
IF ; ; y
Tu CERTIFICATE fifendies Mid-level gas 78.60 78.60 0.00 0.00
High level gas 78.60 78.60 0.00 0.00




System Calibration Bias and Drift Data

Source identification B:910 Cylinder Conc ¢ 807 %
Date : September 20, 2021 Time ¢ 11:40-11:50 , 13:28-13:38
Test personnel : Kitlipon T, Span : 807 %
Taitial values Final values
O2 Analyzer e o - System  [System calbias |  Drift
Calibration YSeM | g fem cal bias yStem
Calibration | Calibeation | (percentof | (percent of span)
response (percent of span)
response response span)

Y — 0.00 0.00 0.00 0.00 0.00 0.00
Upscale gas 8.07 808 0.2 8.10 037 0.25

System Calibration Bias and Drift Dat:

Source identification B-910 Cylinder Conc

Date: September 20, 2021 Time :
Test personnel : Kittipona T. Span :
e Initial values Final values i
s System - System  [Systemcalbias |  Drift
Calibration YSIEM | Gy otem cal bias ariee
Calibration | Calibration | (percentof | (percent of span)
response (percent of span)
response response span)
Zero gas.. 0.00 0.04 0.05 0.07 0.09 004
Upscale gas.......... 78.60 79.03 055 7931 090 036

System Calibration Bias and Drift Data

Source identification B-910 Cylinder Conc
Time : 13:25

Date : September 29, 2021
Kinipong T, Span

Test personnel : Kilti ]

v Tnitial values Final values
C.m;'r atyifm System | G lbias | System  [Systemcalbias |  Drift
Calibration | Calibration | (percentof | (percent of span)
response (percent of span)
response response span)
Zero gas. 0.00 0.00 0.00 0.00 0.00 0.00
Upscale ga 8.07 8.10 037 5.08 0.2 -025

System Calibration Bias and Drift Data

Source identification B-910 Cylinder Conc : ppm
Date 29,202 Time : 13: 5, 15:05-15:13
Span : 8.6 ppm

Test personnel : Kittipong T,

Te— Tnitial valucs Final values
Caunmlynn System [ albias | SYStem  [System calbias |  Drift
Calibration | Calibration | (percentof | (percent of span)
response (percent of span)
response response span)
Zoro gas. - 0.00 0.07 0.09 0.00 0.00 009
Upscale ga 78.60 7931 0.90 79.26 084 -0.06

System Calibration Bias and Drift Data

Source identification B-910 Cylinder Conc : 8.07 %
Date: September 29, 2021 Time ; 15:05:15:13 , 16:40-17:00
Test personnel : Kitlipgng T, Span : 807 %
Initial values Final values
02 Analyz "
. - }:"r System . System System cal bias Drift
Calibration YSEEM 1 gvstem cal bias e
Calibration | Calibration (percent of | (percent of span)
response [(percent of span)
response response span)
Zero gas.... 0.00 0.00 0.00 0.00 0.00 0.00
Upscale gas 8.07 8.08 0.12 8.09 0.25 0.12

System Calibration Bias and Drift Data

Source identification B-910 Cylinder Conc : 78. pp
Date : September 26, 202 Time : 15081813, 16:40-17:00
Test personnel : Kittipong T Span : 8.6 ppm
Rox Ansiyzer Initial values Final values
- System N System System cal bias Drift
Calibration ST | System cal bias =
Calibration | Calibration | (percentof | (percent of span)
response (percent of span)
|__response response pan)
Zeio gas... 0.00 0.00 0.00 .00 0.00 0.00
Upscale gas......... 78.60 79.26 0.84 79.26 0.84 0.00

QAL

Certificate Of Analysis

Special Gases Mixture
Customer Details
Name:
— Address: Customer Tag No.:
House number.239 Rimklongprapa Rd,Bangsue

Bang Su Bangkok 10800

Certificate Details

Number: 0303/19
Material Details 4 e S0l Expired date 3-Feb-2023
Production Order. 90152418 i

Material Code: 478100+~
Gas conte o i ) Cylinder No.:
¢ deer;rxne- f‘:;p" (norminal)  Filling pressure: 145 bar (g) V:J:/r;er e ?2235290

Cylinde 3 BRASS
Labaratary Report inder Material STEEL Cylinder Size. a7t

Component

Oxygen tormina oncentrtion. - Anayss Resu Uncertainty?  Methad of Analysis®
: ysis
Nitrogen Esa.:)aona;ae LORS +20% relative (1)56-0-01

Recommend usage condition
Minimum utilization: 596 of acty
: ual content or before expire date whi
Storage condition Keep in ilati e s
well ventilation an re;
ttageco d secure area

Not:
;;‘,I results e:pressed in this report are on mole/mole basis, unless otherwise specified
. The report
iy D'pw;ehd:ipand’ed uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2, providin
ool Whic:iesc:[:ppvg:m‘na:elv 95%. The measurement of this material is traceable to the i through l’he referefre
ceable to Swiss National Standard of Mass or othy
st o &7 recognised national metrology institutes.
2 gnetic Oxygen Analyzer, (3) Electrochemical 0;

§ 3 Xygen Analyzer,

(4) Electrochemical Moisture Analyzer, (5) Total Hydrocarbon Analyzer, (6) Other - Speciged e

Sukanya Parinyasoontadn
Signatory for and on behall of Linde (Thailand) Co., [1d.

Page1of1
’:"‘m'"‘-'mb; sepradaced encept in ful #8-002/F004
it i - Linde (thailand) public Company Limiteg "% 1 #orh 2018
S UTOUT™O009 10 2/3 1) 14 0N RS 11, 6.5 mmsts Srpriti
o o s 10540 o (56 3305100 s () 238,60 ". Hangra Tomer 4, 171 Mot 14, Bangr s K, 6.5 and, Bpaghae
Iwiiisalaad: 105 ) 5 Aurmde avusies sens 24180 b -M“"hﬂ"' VIS, Tel (o) 3004000 axua) 23RNy
et Pl 144 Moo £, Uanguamal, A Rasgpatang, Chichoseguas 41sn

Tsurt (66) 30.570-479-93 fnsas (66)38.570-323 Thotand, Te 661
ailand, Tel (66) 36.570-470-03 [
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Certificate Of Analysis
Special Gases Mixture

jprapa Rd, Bangsue, Bangkok

Cylin
Laboratory Report

Norminal
: Analys ? certainty

entcation

19% relativ

In Nitroge: o MARUIN A

doyaanszuy CEMs voslsaam
Reference Standord used in Assay
Reference Standard Cylinder numbes Concentration

wazuwuiuiinmmaaey RELATIVE ACCURACY TEST AUDIT

Nitric 27881156 5 41 ppm
In Nitrager
Analytical Instruments used in Assay
Make /Model A inciple Last Multipoint Calibrat,
F ectrometers Nicolet iS50 24-Jun-202!
Recommend usage condition
it Bzt 5 s first
storage co
Comments
e dering,
Note:
Al e pressed e o 2515, unle ay of this Sta been perfoimed
ot Gaseous Calibration standards using piosedure
standaid oncerta sge factor & viding onfiden *
he 51 theough the reference gas standaid which is rac eabie to Swiss Nationas Standarc of M
23 Patamagnetic Oxyaen Analyzer, (3} Fectiochemical Oxygen Analyzas, 14) Electiochemical Mossiure Analyzer,
6 ther - Specified
Pa. T}
i vepagt hill ot be repreduced excepin Pe-002
uBan 3l (Us:inalinm) S1fim (LTToU) Linde (Thailand) Public Company Limited 'ss /1.0t July 202

157 Floar, Bangna Tower 4, 2/3 Moo 14, Ba

Insans (66) 23386333 Bangplee, samutprakarn 10540, Tel

Boms1 24180 Wellgrow Plant 105 Moo 5. T Bangsamak, &

s (66) 38570323 Thaland | Tel(66) 38.570-475-9 fax 166) 38 570-323
Station: B-910 Station: B-910
Date: 29/9/2021 Date: 29/9/2021
02 Nox 02
%Vol m %Vol
319 % X
5 .04 a.
.68 22

S

it 4

06 76

[

¥
52 K]
. A
e =
17 5
— 1L -
—2 11.30 .
=2 a8 12.47 50
7 .04 1231 NT]
= .35 1033 27
= .25 11.83 %13
— %3 i ;
[ 2 14305 16 .4 B
[ 29-5ep-. 44:05 .44 o K _
-Sep-21 12:45:05 .02 , B X
[ 25Sep-21 12:36:05 35 . 3 :
-Sep- i 1 : % o
-Sep- 805 X q B %
J-Sep-. fié K x X
e T ] . .
[ 29-Sep- .35 15 LK ’
— 755 08 % 3 -
—75Seo- 74 09 : :
[ 795ep- 3 38 ¥3] s
-Sep-. 5 44 55
[ z Ed ‘g% 13
— r% 4. 32 L7 97
Sep- 2 13 B :
—2vser - & o E
[ 295ep- .02 53 X X
-Sef .41 .46 14
-Sep-Z1 13- .04 11.96 X K
Average .24 11.79 [¥:] .70




Station: B-910 Station: B-910

Date: 29/9/2021 Date: 29/9/2021
02 Time 02 Nox
% Vol i %Vol ppm
4.4 Sep-21 15:36:0- 18 125
1 21 E . 2
7, 3 44 55
1 3 17 69
.2 .34
4. -Sep-; 26
fib -Sep- .26
4 -Sep-: 36 .
5 Sep- 06 57
Sep- 5 55
ep- X
o0~ 9.99°
|—sLaas EZ]
[ 29-Sep-2 38
[ —29-Sep-2 .52
|—22:3ep-2 68
|—22-35p-2 09
|—25-Sep-2 20
f—g2-5cp2 L
&3 23
5 Sep-2. .94
B Average .22
.03 66 IR { 32
.59 .49 [ 76-Sep-71 15:58:05 71
10 .06 -Sep-21 15:50: 5 .72
.28 16 -Sep-21 16:00: 5 71
.35 K] -Sep-21 16:01: 5 85
.04 .h.sé -Sep-21 16:02 .08 74
4,50 -Sep-21 16:03: .47 .66
A‘?i .14 -Sep-21 16:04: . KT
42 4§ -Sep-21 16:05 75
3 g | —22-25p:2116:06:09 L3
99 20 -Sep-21 16:07: .27
50 58 -Sep-21 16:08: 78
.29 -Sen-21 16:09: 96
¥ .73 [ 29-5ep-21 16:10¢ )
-Sep-71 14:57:05 5 .57 -Sep- Y .53
Sep-21 14:58:05 5 16 [ 39e0-21 16:12:05 79
75-5ep-21 145905 . a7 -Sep-71 16:13: 37
[ 795ep-21 15:00:05 14 [ 39-Sep-21 16:14: a 53
[~ 795ep-21 15:01:05 A 27 -Sep-21 16:15:05 4. 97
[ 75-Sep-21 15:02:05 45 184 -Sen-21 16:16:05 CE 13
[~ 75-Sep-21 15:05:05 gg 1 -Sep-21 16: 3. 14
rage .26 [ Average 2 .76
[ 75Sep-. BLH 46 -Sep- 46
| 29-Sep-21 15:16:05 .17 29-Sep- 53
-5ep-21 15:17:05 B 29-Sep- a7
75-5ep-21 15:18:05 44 29-5ep- 00
75-5ep-21 15:19:05 X 23.2.,. .16
29-5ep-21 15:20:05 z 29-Sep- 83
75-Sep-21 15:21:05 ¥ 75-Sep- 7 17
Sen-21 15:271 %E - .44
-Sep-. 237 X [ 35Sep-. .25 63
[ 75-Sep-21 15:24:05 07 | 26-Sep-; 32 KL
[ 29Sep-71 15:25:05 43 |~ 75-Sep-. 7 77
[ 75-Sep-21 15:26:05 05 [ 29-ep-. .82
[ 795ep-21 15:27: K [~ 795ep-: 84
)-Sep-21 15:28:05 ~29-5ep- 84
[ 79en-71 15:29:05_ -Sep-: p. éﬁ
[ 795ep-21 15:30:05 29-5ep- 5
[ 29-Sep-21 15:31:05 29-Sep- 01
-Sep-21 15:32:05 29-Sep-. A
5-Sep-21 15:33:04 [ 29-5e0-2 13
-Sep-21 15:34:04 26-Sen-: .71
-Sep-21 15:35:04 [~ 25-Sen-2 437 23
\verage .28 4.26 01

Relative Accuracy Determination for CEMS TOC Glycol Co., Ltd. : B-910

Relative Accuracy Recording Form : TOC Glycol Co., Ltd.
~
3
E Location: B-910 RanNwmber: [ 1]
a
Test Operator: | Kittipong T.
S ime 02 Reading(%) NOx Reading(ppm)
@ | N B N Y N S Instrumental RM CEMS Instrumental RM CEMS
32125z 1sl2(2 1252 e[3 2 R .
HCIELE S Sl NS It minute 4.50 419 1076 1207
E <l " 2nd minute 433 416 1324 1304
a 3rd minute 450 436 11.64 13.68
4th minute 435 4.12 1241 14.34
= Sth minute 423 429 1315 1179
f 6th minute 449 432 1165 1094
'E BB ] 1 e e Ak o 2 Y Y 7th minute 426 423 1361 1210
1 S =] baf paf ba] haf o 1= =] S 54 b 8th minute 444 42 1234 X0
E 9th minute 417 407 1249 1269
E 10th minute 442 453 1175 1177
11th minute 440 413 1441 170
12th minute 414 406 1370 176
i 13th minute 445 440 1365 13.68
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HEEEE R 15th minute 422 0 1382 1199
§ 16th minute 402 421 1226 1153
-
3 17th minute 419 404 1336 1239
3
= 18th minute 43 438 1381 1233
£ 19th minute 440 an 1274 1262
ml ;. 20th minute 431 440 148 1355
63223&?&‘@3_2_@2332.33.3:{" 215t minute 49 a2 1294 1046
Gl Sl i S S S A N N N RS R S
s Average 435 425 1297 1237
o
T X
52
&=
z a8
« S o Signature
= Q . .
g s; : wof~ g R g % % g ~|ols él’t 1 Ml Katesarin Vorradetwitta;
SN Envis tal Scientist
EVVV RRIRIRICIGEE .@% nvironmental Scientist
§ gt
©
2 [
= &
R
=|= ®
. EEEEEEEEEEEE se
2 =lflalzlelzlalslalgls = 55
CI ] BT N o b e e 3|22
L] Gl gl Gl Rl R =
9 bl g <=8
E 5 S
£ <8
=|z|=z
¢ [EIEEZIEIEIZIZIE IR R |2 |8B2
3|zls = nlelsle| |8 5
& 1BRISIsIgle alglx|el [ °
0 |SISISISIE o] ] ] 2
] i} Slofs €
2[5
S g ES
z NEEEIEER
M A LY INEY N8lz(2|518 8
2 3 1 S EL S el
a & z|S|2|&) ¥




Relative Accuracy Recording Form : TOC Glycol Co., Ltd.

Location: B-910

End Time: 12:41 PM

Relative Accuracy Recording Form : TOC Glycol Co., Ltd.

Location: B-910

owe [ s —

Test Operator: | Kittipong T.

02 Reading(%)
Time

Instrumental RM CEMS Instrumental RM CEMS

1st minute 4.24 413 1516 1335
2nd minute 433 444 13.91 1208
3rd minute 438 412 12,66 1201
4th minute 419 430 14,07 1264
Sth minute 441 415 13.13 1149
6th minute 422 422 1287 1083
7th minute 446 438 11.16 11.30
8th minute 421 4.07 1326 12.75
9th minute 426 446 13.77 1183
10th minute 442 4.15 1247 1127
11th minute 420 419 13.82 11.00
12th minute 445 452 1281 12.60
13th minute 436 414 13.04 1342
14th minute 422 414 12.58 1125
15th minute 440 433 12.46 979
16th minute 429 415 1329 1249
17th minute 432 442 1430 11.94
18th minute 440 410 1286 1130
19th minute 407 448 13.42 1242
20th minute 438 404 12.97 1231
21st minute 451 435 12.14 1033
Average 432 425 1315 1183

Signature =

(Miss Katesarin Vorradetwittaya )

Environmental Scientist

ime 02 Reading(%) NOx Reading(ppm)
Instrumental RM CEMS Instrumental RM CEMS
15t minute 411 431 1341 1145
2nd minute 445 416 1226 1046
3rd minute 432 444 1333 149
4th minute 417 402 1426 211
5th minute 435 435 1427 1126
6th minute 427 417 11.92 1138
7th minute 436 442 1189 1315
8th minute 440 417 1240 12.41
9th minute 412 4.14 1443 11.89
10th minute 440 435 1248 1115
11th minute 424 408 1407 1186
12th minute 420 424 1424 13.09
13th minute 438 433 1178 12.38
14th minute 423 414 13.64 1144
15th minute 428 442 1326 1087
16th minute 443 424 1290 1135
17th minute 416 416 1433 12.13
18th minute 444 447 1392 1262
19th minute 427 402 1343 1165
20th minute 429 441 1309 1146
21st minute 425 404 13.9 1196
Average 429 424 1330 179

Signature

L~

(Miss Katesarin Vorradetwittaya )
Environmental Scientist

Relative Accuracy Recording Form : TOC Glycol Co., Ltd.

Location: B-910
Date: | Sep 29,2021 Start Time:

Test Operator: |  Kittipong T.

— 02 Reading(%) NOx Reading(ppm)

Instrumental RM CEMS Tnstrumental RM CEMS

Ist minute 425 434 13.55 11,06
20d minute 438 433 13.96 1170
3rd minute 434 422 14.49 1220
4th minute 420 417 13.97 1182
5th minute 437 4.45 13.42 1148
6th minute 419 401 12.76 11.73
Tth minute 4.18 436 14.10 1175
8th minute 443 438 12.97 121
9th minute 419 405 13.17 11.67
10th minate 436 439 1207 10.61
11th minute 4.18 4.18 1312 1161
12th minute 443 440 1304 1204
13th minute 420 4.18 1389 1233
14th minute 439 440 13.05 1144
15th minute 4.18 412 13.14 1149
16th minute 430 448 1292 11.06
17th minute 426 407 1311 10.77
18th minute 429 436 1325 11.50
19th minute 425 4.00 1395 11.69
20th minute 421 441 1332 1208
215t minute 4.42 419 1323 1189
Average 429 426 1336 1158

(Miss Katesarin Vorradetwittaya )

Environmental Scientist

Relal

Date: Sep 29,2021

e Accuracy Recording Form : TOC Glycol Co., Ltd.

Test Operator: | Kittipong T.

o 02 Reading(%) NOX Reading(ppm)

Instrumental RM CEMS Instrumental RM CEMS

Ist minute 432 434 1491 13.10
2nd minute 419 410 13.64 1212
3rd minute 433 434 12,68 1192
4th minute 422 4.26 14.11 1147
5th minute 421 416 1392 1139
6th minute 438 439 1272 1097
7th minute 4.18 426 1291 1175
$th minute 428 408 13.05 1193
9th minute 447 450 1323 9.83
10th minute 415 411 1352 1110
11th minute 434 426 13.01 1158
12¢h minute 437 439 13.11 1165
13th minute 4.18 4.08 13.96 1128
14th minute 443 445 13.61 1234
15th minute 414 413 12.85 1053
16th minute 429 421 1291 1221
17th minute 4.18 420 1392 1209
18th minute 432 418 14.09 1227
19th minute 447 450 1238 1056
20th minute 417 4.18 1277 1033
21st minute 427 427 13.78 10.81
Average 428 426 1341 1149

Signature

(Miss Katesarin Vorradetwittaya )

Environmental Scientist




Relative Accuracy Recording Form : TOC Glycol Co., Ltd.

Location: B-910 Run Number: E
Date: | Sep 29,2021 End Time: 2:21 PM

Relative Accuracy Recording Form : TOC Glycol Co., Ltd.

Locatons 550 P
owe [ et sarerime: [T natine: [ Taren ]
T Oparr

Test Operator
02 Reading(%) NOx Reading(ppm)

e Instramental RM CEMS Tnstrumental RM CEMS
It minute [ 5 117 1)
2ad mimute an [ 1353 .1
3rd miaute 38 434 524 198
it minute 36 5 1403 1068
Sth mimute 21 21 1395 1085
Sth mimute 424 18 1408 1307
Tth minute [ 35 1263 X
Sih minute 418 416 1363 1036
9th minute = 420 1348 1133
10t minute 436 I 1351 1051
11th minute s w01 1ast 15
L24h minute 440 W40 1295 [
13th minute I8 423 1344 3
14t minute 426 009 1279 1055
15th minute 428 435 13.90 [
I6th minute 425 a0 1495 1297
174h minute 36 438 1494 1266
181h minate 430 ) 62 I
19th minate 45 a8 51 1068
20th mimute 306 W01 1427 3
215t minute 21 06 125 1186

Average 28 [ 574 1170

Signature =N

(Miss Katesarin Vorradetwittaya )

Environmental Scientist

iy 02 Reading(*%) NOX Reading(ppm)
Instrumental RM CEMS Instrumental RM CEMS
Ist minute 439 445 1229 1222
2nd minute 423 418 1448 1156
3rd minute 446 444 1383 1108
4th minute 417 412 1427 1082
Sth minute 436 424 1491 13.20
6th minute 436 443 13.35 12.62
7th minute 434 412 13.54 12.03
8th minute 456 44 1373 1132
9th minute 4.60 41l 13.37 11.05
10th minute 4.60 426 1433 1208
11th minute 457 433 1388 1287
12th minute 4.50 427 1428 1346
13th minute 4.54 430 1434 1331
14th minute 437 415 1449 1207
15h minute 449 428 1372 1202
16th minute 443 432 1376 12589
17th minute 440 412 1317 1237
18th minute 4.59 442 1313 1147
19¢th minute 437 413 1438 1156
20th minute 444 421 1481 1252
215t minute 436 432 1385 1308
Average 443 427 1392 1217

Signature =\

(Miss Katesarin Vorradetwittaya )

Environmental Scientist

Relative Accuracy Recording Form : TOC Glycol Co., Ltd.

Location: B-910 Run Number: E
Date: | Sep 29,2021 StartTime: [ 2143

End Time: 3:03 PM

Tt Operat
02 Reading(%) NOX Reading(ppm)

rime Instrumental RM CEMS Instrumental RM CEMS
15t minute 434 4.03 13.19 10.66
2ad minute 464 4.59 13.05 1049
3rd minute 421 4.10 14.30 11.06
4th minute 445 428 1487 12.16
Sth minute 442 435 1397 12,68
6th minute 429 404 13.21 12.62
7th minute 457 450 12.58 1099
8th minute 435 412 14.09 10.14
9th minute 4.52 442 12.08 1148
10th minute 437 430 12,81 11.90
11th minute 422 399 13.49 1220
12th minute 459 4.50 12.13 10.58
13th minute 430 424 13.37 1029
14th minute 440 423 1332 1173
15th minute 4.40 4.35 1260 12.92
16th minute 433 413 13.02 12.16
17th minute 4.45 429 1277 1142
18th minute 439 431 1271 10,14
19th minute 431 4.16 14.93 1122
20th minute 4.5 445 14.18 1284
215t minute 424 4.03 13.75 1115

Average 4.40 426 13.35 1147

Signature

(Miss Katesarin Vorradetwittaya )

Eavironmental Scientist

Relative Accuracy Recording Form : TOC Glycol Co., Ltd.

Location: B30 an Nomber: [ 5]
“Test Operator: Kittipong T .

Time 02 Reading(%) NOX Reading(ppm)
Instrumental RM CEMS Instrumental RM CEMS
Ist minute 455 446 1103 1075
2nd minute 428 417 1285 1036
3rd minute 448 421 1237 1123
4th minute 449 444 13.48 11.66
5th minute 429 404 13.55 1195
448 444 1254 1243
7th minute 427 412 13.80 11.40
8th minute 444 4.35 14.00 12.08
9th minute 443 4.45 1364 1302
10th minute 432 4.07 1399 13.20
11th minute 448 4.43 1258 1069
12th minute 424 4.05 1393 1152
13th minute 451 4.46 1270 1143
14th minute 430 4.18 13.12 1296
15th minute 446 438 1178 1232
16th minute 432 419 13.18 1078
17th minute 439 416 13.06 11.01
18th minute 446 435 1339 1064
19th minute 430 424 1274 1219
20th minute 444 433 1375 1219
215t minute 444 434 1293 1098
Average 440 428 13.07 11.66

o

(Miss Katesarin Vorradetwittaya )
Environmental Scientist




Relative Accuracy Recording Form : TOC Glycol Co., Ltd.

O unNamber: 0]
Date: Sep 29,2021 Start Time: 3:36 PM End Tim¢ 3:56 PM
Test Operator: |  Kittipong T..

e 02 Reading(%) NOx Reading(ppm)

Instrumental RM CEMS Instrumental RM CEMS

Ist minute 431 418 1249 1025
2nd minute 444 427 1295 1182
3rd minute 444 444 1189 1155
4th minute 433 417 1293 1169
Sth minute 447 434 1262 1213
6th minute 437 426 1329 10.64
Tth minute 4.42 426 1265 1121
8th minute 437 436 13.68 1131
9th minute 427 406 1361 1252
10th minute 447 438 1320 1055
11th minute 443 433 13.48 1165
12th minute 425 408 1318 9.99
13th minute 442 431 13.01 1099
14th minute 446 435 1291 1238
15th minute 446 438 1246 10.82
16th minute 427 419 13.12 10.68
17th minute 445 428 13.08 11.09
18th minute 441 438 1317 1090
19th minute 429 4.08 1342 1091
20th minute 447 437 1279 11.53
215t minute 439 429 1347 10,94
Average 439 427 1302 1122

2 v

(Miss Katesarin Vorradetwittaya )

Signature

Environmental Scientist

Relative Accuracy Recording Form : TOC Glycol Co., Ltd.

Loaton: [ 50 amNembers ]
Date: Start Time: :57 PM End Time: 4:17 PM
Test Operator: Kittipong T

ol 02 Reading(%) NOx Reading(ppm)
Instrumental RM CEMS Instrumental RM CEMS
Ist minute 429 415 1274 1132
20d minute 449 441 1262 1171
3rd minute 429 419 1255 1072
4th minute 437 420 13.52 12.71
5th minute 443 437 1246 10.85
6th minute 422 408 13.6) 1074
7th minute 4.5¢ 447 1178 11.66
$th minute 435 434 1317 1196
9th minute 436 416 1159 1275
10th minute 445 436 1207 1075
11th minute 432 422 13.00 1027
12th minute 445 424 1286 1178
13th minute 436 434 1343 1296
14th minute 423 401 1326 1184
15th minute 443 439 1438 1253
16th minute 433 415 1344 1229
17th minute 448 443 14.09 1337
18th minute 436 423 1410 1253
19th minute 437 42 1287 1197
20th minute 446 436 1234 1113
21st minute 435 431 1431 1114
Average 438 427 1306 1176

B

(Miss Katesarin Vorradetwittaya )

Environmental Scientist

Relative Accuracy Recording Form : TOC Glycol Co., Ltd.

PR — —-—

Test Operator:
e 02 Reading(%) NOx Reading(ppm)

Instrumental RM CEMS Instrumental RM CEMS

Ist minute 431 4.06 13.22 1246
2nd minute 445 438 1179 1293
3rd minute 434 4.18 12.6 11.47
4th minute 449 435 1278 11.00
5th minute 429 42 1413 1116
6th minute 435 4.15 13.14 1183
7th minute 444 437 13.53 1217
8th minute 431 418 13.01 1344
9th minute 439 425 12.88 116
10th minute 443 432 13.98 10,44
11th minute 425 417 13.52 12.77
12th minute 436 4l 13.54 12.82
13th minute 447 444 12,55 12.84
14th minute 434 422 1311 11.84
15th minute 443 425 1277 131
16th minute 444 442 1325 1158
17th minute 4.28 41 1387 12.01
18th minute 444 432 1309 12.48
19th minute 4.38 436 12.63 13.13
20th minute 430 417 13.00 10.71
215t minute 4.30 437 1321 1223
Average 437 426 1313 1201

Signature

(Miss Katesarin Vorradetwittaya )

Environmental Scientist
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7 DAYS - ANALYZER CALIBRATION DRIFT TEST REPORT

EScor OGT

l 7 DAYS - ANALYZER CALIBRATION DRIFT TEST REPORT |
Customer name : GC Glycol

Location : CEMs Waste Heat Boiler B-91C Installation date: Sep 2015

System : AT-9210C

Analyzer Model Code: SIEMENS Ultramat 6 7MB2021-1BA S/N:E7-723

Measuring Component: 02

Measuring Range 1 : 0-25%Vol Measuring Range 2 : 0-25%Vol *

Requirement By USEPA STD. : Drift < 0.5 Voi% Per Day
Method : TOTAL CALIBRATION

Sequence of test : ZERQ

m Date Time -m, anti) i pespvetng L Lol
1| 18sep21 | 1000 0.00 0.02 .02 0.080 -0.080
2 | 19sep21 | 1000 0.00 .01 0.01 0.040 -0.120
3 | 20sep21 | 1000 0.00 0.02 -0.02 -0.080 -0.200
4 | 2sep21 | 1000 | 000 0.02 0.02 -0.080 -0.280
5 | 225ep21 | 10.00 0.00 oot | oo 0.040 -0.320
6 | 23sep21 | 1000 2.00 0.01 -0.01 -0.040 0360
7 | 2asep2t | 1000 0.00 0.20 0.20 -0.800 -1.160

Sequence of test : SPAN

oay 1 pwa Time % 02 DI Resut | Reowrk
Na. X - -
1 18-Sep-21 10.00 7.99 7.98 0.01 0.040
2 19-Sep-21 10.00 7.99 7.98 0.01 0.040 0.080
3 20-Sep-21 10.00 799 8.00 -0.01 -0.040 0.040
4 21-Sep-21 10.00 799 7.99 0.00 0.000 0.040
22-Sep-21 10.00 799 B.00 -0.01 -0.040 0.000
23-Sep-21 10.00 7.99 7.98 0.01 0.040 0.040
7 24-Sep-21 10.00 7.99 7.98 0.01 0.040 0.080
* 1) Difference = § - R
** 2) % Bifference = ( $- R ) / Range *100
*** 3) Accumulate Difference = % Difference of day 1 plus by day 2 until day 7
Motes 1. The 2ero & span drift per day ( % diff ) should not exeeed the imit of USEPA specification at 0.5 % 02
of span value.
2. The USEPA rules requires to perform calibration everyday.
3. However based on accumulated zero & span drift, customer can make schedule for calibration of
analyzer
4. For example the after abserving for 1 month,it 1s found that accumulated drift at site condition exceed
2.5 % in 5 days time. Then set analyser calibration schedule to be every 5 days.
Tesied by Ins pectiod by Approved By
R, Prescha Somsoi | Date Hir. Kompet Larin Date Wir_ At Guisuwan Bate

Prviia Sem50i pasoaio|edd Loty [l lyy|  pra Aok

7 DAYS - ANALYZER CALIBRATION DRIFT TEST REPORT

E%cou éGT

7 DAYS - ANALYZER CALIBRATION DRIFT TEST REPORT l
[Customer name : GC Glycol
Location : CEMs Waste Heat Boiler B-910 Instaliation date: Sep 2015
System : AT-32108
|Analyzer Model Code: SIEMENS Ultramat 6 7MB2124-1AA10-1ND1 S/N:E7-629
Measuring Component: Nox
Measuring Range 1 : 0-100 ppm Measuring Range 2 : 0-100 ppm*
IRequirement By USEPA STD. : Drift < 2.5 % Per Day
Method : TOAL CALIBRATION
Sequence of test : ZERQ
Day Standard | Reading ! = i
[ ) Time | valse {5 | Vaive (&) O e [ D Rk
1| 18Sep21 | 10.00 0.00 0.50 0.50 0.500 -0.500
2 | 19sep21 | 10.00 000 0.23 023 -0.230 0730
3 | 20sp21 | 1000 0.00 033 033 0.330 -1.060
4 | 2sep21 | 1000 0.00 0.45 -0.45 0.450 -1510
225¢p21 | 10.00 0.00 050 -0.50 -0.500 -2.010
23-sep21 | 1000 0.00 047 0.47 0.470 2480
7 | 24sep21 | 1000 0.00 058 -0.58 -0.580 -3.060
Sequence of test : SPAN
Day Standard | Reading T PO 3 B
Mo, Date Time | e 5 ) | Vaue (R} | % DifY. Result ihlll
18-Sep21 | 10.00 84.00 81.50 0.50 0.500
195ep21 | 1000 84.00 83.70 0.30 0.300
3 | 2082t | 1000 84.00 84.10 -0.10 -0.100 0.700
Sep2l | 10.00 84.00 2430 0.30 -0.300 0.400
25ep21 | 1000 84.00 84.60 -0:60 -0.600 -0.200
23-5ep21 | 10.00 84.00 84.50 0.50 050 | 0700
7 | 24sepat | 1000 84.00 8470 -0.70 -0.700 -1.400 i
* 1) Difference = § - R
** 2) % Difference = (S - R ) / Range *100
*** 3) Accumulate Difference = % Difference of day 1 plus by day 2 until day 7
Igts:. 1. The z2ro & span drift per day ( % diff ) should not exceed the limit of USEPA specification at 2.5 %
of span value.
2. The USEPA rules requires to perform cafibration everyday.
3. However based on accumulated zero & span drift, customer can make schedule for calibration of
analyzer.
4. For example the after observing for 1 month,itis found that accumulated drift at site condition exceed
2.5 % in 5 days time. Then set analyzer calibration schedule to be every 5 days.
Tsted by Tns pected by Apprreed
MR._Preecha Somsoi Date Mr. Kompet Larin Date Mr. Artit Guisuwan Date

Dresk 2 SoxSei D /o 9oy fu“‘\Pd' Lovm B‘HZ} ATE o/ f2)

7 DAYS - ANALYZER CALIBRATION DRIFT TEST REPORT
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| 7 DAYS - ANALYZER CALIBRATION DRIFT TEST REPORT I

[Customer name : GC Glycol

Location : CEMs Waste Heat Boiler B-910 Instaliation date: Sep 2015
System : AT:9210D

Analyzer Model Code: SIEMENS Ultramat 6 7MB2124-1AA10-IND1 S/N : £7-629

Measuring Component: CO

Measuring Range 1 : 0-1000 ppm Measuring Range 2 : 0-1000 ppm *
Requirement By USEPA STD. : Drift < £2.5 % Per Day

Method : TOTAL CALIBRATION

Sequence of test : JERQ

vl oete f Yime m“""““‘] Vais 'y | DiMerences | oy pitres (ATRINE | pesuie | memark
1 18-5ep-21 10.00 0.00 0.22 -0.22 +0.022 -0.022
2 19-Sap-21 10.00 0,00 0.15 -0.15 -0.015 -0.037 il
| 20-Sep-21 10.00 0.00 0.18 -0.18 -0.018 -0.055
4 21-Sep-21 10.00 0.00 0.14 -0.14 -0.014 +0.069
] 22-Sep-21 10.00 0.00 0.21 -0.21 -0.021 -0.090
6 23-Sep-21 i ;).ﬂﬂ 0.00 011 -0.11 -0.011 -0.101
4 24-Sep-21 1000 0.00 021 -0.21 -0.021 -0.122
Sequence of tast : SEAN
[ e | T | e n) !hﬂliit»;""“‘".u.. Reiule | Remack
1 18-Sep-21 10.00 80.40 80.00 0.40 0.040 0.040
2 19-Sep-21 10.00 80.40 80.10 0.30 0.030 0.070
3 ZO'S_Q;IT 10.00 80.40 80,30 0.10 0.010 0.080
4 21-Sep-21 10.00 80.40 80.25 0.15 0.015 0.095
5 22-Sep 21 10.00 80.40 80.40 0.00 0.0;0. 0.095
6 23-Sep-21 10.00 80.40 80.20 0.20 0.020 0.115
7 24-Sep-21 10.00 80.40 80.15 0.25 0.025 0.140

* 1) Difference = 5 - R
** 2) % Cifference = (S - R) / Range *100
#%* 3) Accamulate Difference = % Difference of day 1 plus by day 2 until day 7

Moter 1. The 7ero & span drft per day ( % dIff ) should not exceed the limit of USEPA speciization at 2.5 %

of span value.

The USEPA rules requires to perform calibration everyday,

. However based on accumulated zero & span drif, customer can make schedule for calibration of
analyzer.

. For example the after observing for 1 month,itis found that accumulated drift at site condition exceed
2.5 % In § days time. Then set analyzer calibration schedule to be every 5 days.

IS

Tested by By Approved By

LS.
MR. Preecha Somsoi | Date Mr. Kompet Larin Date Mr. Artit Guisuwan Date

Piids Se-5oi by fo [9) voupet Lanin %A}g‘, AR, ’A‘éd/ﬂ

7 DAYS - ANALYZER CALIBRATION DRIFT TEST REPORT

EScou oG

| 7 DAYS - ANALYZER CALIBRATION DRIFT TEST REPORT |
Customer name : GC Glycol
Location : CEMs Waste Heat Boiler B-910 Installation date: Sep 2015
[ System : AT-9210A
[Amalyzer Model Code: SIEMENS Ultramat 6 7MB2124-1AA10-IND1 S/N: E7-629
g C Sox
[Measuring Range 1 : 0-100 ppm Measuring Range 2 : 0-100 ppm*

Requirement By USEPA STD. : Drift < +2.5 % Per Day
Method : TOTAL CALIBRATION

Sequence of test : ZERQ

| owe Time Ol Rent Bemark

1 18-Sep-21 10.00 -0.10 -0.100

2 19-Sep-21 10.00 -0.25 -0.250 -0.350 ]
3 20-Sep-21 10.00 -0.15 0.150 -0.500

4” 21-Sep-21 10.00 0.00 0.22 -0.22 -0.220 I -0;’

5 22-Sep-21 10.00 Il 0.00 0.32 -0.32 -0.320 -1.040

6 23-Sep-21 10.00 -(H]O 0.29 -0.29 -0.290 -1.330

_7 Uil 24-Sep-21 10.00 0.00 0.50 T -0.50 -0.500 ~1.830 1T o

Sequence of st 1 SPAN

: Date Time | \M—Mt-:l "‘_:"‘:} Result | Remark

1 18-Sep-21 10.00 79.70 79.50 0.20 0.200 0.200

2 19-Sep-21 I T.an i -E 79.30 0.40 0.400 0.600 3

3 20-Sep-21 10.00 79.70 79.10 -_(’Léﬂ 0.600 1.200

4 21-5(:9-11 10,00 79.70 79.00 0.70 0.700 1.900

5 22-Sep-21 ﬂ'l.l);) T 79.70 79.60 I 0.10 0.100 LDDU_

6 il 23-Sep-21 10.00 79.70 1 79.7? 0.00 0.000 2.000 —

_1 24-Sep-21 10.00 79.70 79.40 )} EO 0.300 2.300 -

* 1) Difference = § - R
** 2) % Difference = (S - R ) / Range *100
*#% 3) Accumulate Difference = % Difference of day 1 plus by day 2 until day 7

Mater. 1. The Zero & span drift per day (% diff ) shouid not exceed the limit of USEPA specification at 2.5 %

of span value.

The USEPA rules requires to perform callbration everyday.

However based on accumulated zero & span drif, customer can make schedule for calibration of

analyzer.

. For example the after observing for 1 menth,t is found that accumulated drit at site condiion exceed
2.5 % in 5 days time. Then set analyzer calibration schedlule to be every § days.

W

-

Tested Ins pacted by oy
MR. Preecha Somsoi Date Mr. Kompet Larin Date Mr. Artit Guisuwan Date

Bl £ 50050y P by (o1 fopd™ Laviny 10 ATA kAo




THE LINDE GROUP

Certificate Of Analysis
Special Gases Mixture

cél_!}[e

Customer Details’
Name:
GC Glycol Co, Ltd:

Address: Customer Tag No.:

9 Eastern industrial Estate, S0iG-12,
T. Map Ta Phut, A. Muang, Rayong 21150

Certificate Details

Number: 3612/20 Date of Issue: 27-Aug-2020 Expiry date: 27-Aug-2022
Malerial Details
Production Order; 90161559 Matenal Code: 438500-5K-34 Cylinder No. 0636088
Gas content; i s23m Filling pressure: 1370 bar Valve: ; CGA 66055
Cylinder Owner: LINDE Cylinder Material: Spectra seal Cylinder Size: 40l
Laboratory Repo;f\

. Analytical Result

Norminal. ' 5 "5 :

' Componen; . Concentration Analysis Result Uncenainty’ Methqd of Analysis Assay Date
Sulphur Dioxide | 80.0 ppm 79.7 ppm + 10 relalive (6) -PB-352 13-Aug & 27-Aug-20
Carbon Monoxidé 80.0 ppm 804 ppm * 1% relative (6)1-PB-352 19-Aug-2020
NitricOxide | 80.0 ppm 84.0ppm + 1% relative (6)1-PB-352 19-Aug & 27-Aug-20
Other NOX impurizy Less than 4.2 ppm
InNitrogen i

Reference Stondard used in Assay
Reletence Sandard Cylinder number Concentration Expity date:
- waiphur Soxide —-———DO2235¢ o smeem—  70:8= 05 ppm- “14-Feb-2072
Carbon Monoxide 0022358 70.0 £ 0.4 ppm 14-Feb-2022
Mitne Oxide 0022358 73.140.4ppm 14-Feb-2022
in Nitiogen
Analytical Instruments used In Assay
Instrument,/Make/Model " Analytical Principle Last Multipoint Calibration
FTIR Sm‘:'llumnleu Nicolet i550 FTIR-502 19-Aug & 26-Aug-20
FTIR Spectrometers Nicobet 550 FIIR-CO 19-Aug-2020
FTIR Spedtrameters Nicolet iS50 FTIR-NO 20-jul & 27-Aug-20

Recommend usaze condition

Minimum utilizazizn 5% of actual content or before expire date whichever comes first
Storage conditiar: Keep in well ventifation and secure area.

Comments

When reardering, please quote the material number

Note:
1Al ihis report - pecified The Assay cf this Standard h
accordance wth the EFA y lorthe 5 alibration Standard:
2 ihe ieponted based . providing a level 03
10 the st through the ref National Standard of Mass ot
othet recogaiscd natioral metiology imstitutes,
Gas 2) Paramagnetic O ity Moisture Analyzes,

(5) Total Hydiocatbon snalyzer, (6) Othes - Speciticd
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THE LINDE GROUP

Certificate Of Analysis
Special Gases Mixture

Customer Details.

Name Address

GC Glycol Co,, L. House number 9 Eastern Industrial Estate 501 G-
12, T.Map Ta Phut A Maung Rayong 21150

Customet Tag No

Cetificate Detail§
Number: 2976/19 Date of Issue:

30-Aug-2019 Expiry date 29-Aug-2023
Material Details
Production Order: 90155795 Material Code- 478100-)-62 Cylinder No 1094
Gas content; 6.52 M* (norminal ) Filling pressure: 145bar (g) Valve (GA 590 BRASS
Cylinder Owner. LINDE Cylinder Materiai: STEEL Cylinder Size: 471
Laboratory Report

Component Norminal Concentration  Analysis Result® Uncertamty? Method of Analysis®
Oxygen 8.00% 7.99% + 28 relative (1)56-0-01

Nitrogen Balance

Tiecommend usage condition S E
Minimum utilizaticn: 5% of actual content or before expire date whichever comes first

Skakage conds Keep in well ventilation and secure area.
Comments

Note:

1. Allesults expressad in this report are on mole/male basis, unless otherwise specified.

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

3 level of confidence of approximately 95%. The measurement of this materi is traceable to the S1 through the reference
gas standard which s traceable to Swiss National Standard of tMass o other recognised national metrology istitutes.
3.(1) Gas Chromatography, (2) Paramagnetic Oxygen Analyzer, (3) Electrochemical Oxygen Analyzer

(4) Electrochemical iAoislure Analyzer, (5) Total Hydrocarbon Analyzer, (6) Gther - Specified

Sukanya Parinyasoontorn
Signatory for and on befall of Lin:
Page 1ol ) PB-002/F004
155 172, 0 March 2018
Linde (Thailand) Public Company Limited
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