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CEMs : ABB
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Egco cogeneration Rayong JID2300041

REASON FOR VISIT

- Preventive maintenance CEMs unit 11, 12.

FOUND FAILURE & CORRECTIVE ACTION DETAILS

- Operation checked of the gas analyzer all units.

- Checked diagnostic of the gas analyzer all units.

- Checked the sample gas cooler all unit was normal operation.

- Checked the sample gas feed all unit was normal operation.

- Checked the automatic condensate drain was normal operation.

- Checked the sample flow and by pass flow were kept in set point.

- Validate zero and span gas for the gas analyzer was normal response.

- Calibration zero and span gas for the gas analyzer by feed gas direct to the sample gas cooler.

# Standard gas CO supply by PICO

WORK CONCLUSION
[vV] COMPLETED PARTS REPLACEMENT

[ ] INCOMPLETED
[v] CHARGE ] NO CHARGE PARTS NAME P/N QTy.
[[] SERVICEFEE | [] PROJECT WARRANTY | [] TAKE TO OFFICE
[] TRAVELLING | [[] SERVICE WARRANTY | [[] WAIT FOR PARTS
[] sPAREPARTS | [_] PARTS WARRANTY (] NPROCESS
] otHER [V] SERVICE CONTRACT | [ ] OTHER
TIME SPENT (HOURS)
YEAR 2t ST TRAVELING DETAILS
MONTH 1 HOURS
DATE 10 TRAVEL BY
SERVICE TIME 6 FROM Pico
OVERTIME - = TO Rayong
TRAVELING TIME TOTAL ROUND TRIP | 1
TOTAL HOURS 10 10 DISTANCE (KM.) 360
SERVICE CREW

NAME NAME
1. Mr. Phuwanai N.
2, 4.
CUSTOMER’S NAME CUSTOMER’S SIGNATUQ DATE
- - -
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PETRO-INSTRUMENTS CORP., LTD.

PETRO - InsTRUMENTS CoRP, Lo, 7/409 213265080 36 0.50118598a wu9aandnsg Luaagdng ngatvw4 10900
7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207
http : // www.pico.co.th E-mail-address : combustion@pico.co.th

SERVICE REPORT
Job No. : JID2300041 Customer name : EGCO COGENERATION
Equipment : CEMS | Unitname: | 1SAA-IRK-1A
Manufacturer : ABB Location : Rayong
ii?uei’"”' S URAS 26 | Contactname: | K. Pipat Udom
‘SerialNo.: 33457533 | Telephone: | 038-637-051-57 #9241
Working date : 10-January-2023 Fax. : 081-862-4780
'Tl"év'nllng hour: | 4Hr ) Email address : = Pipat.udo@egExcom
Mileage : 360 km. | Working Hour : 2H.
SCOPE OF WORK Preventive maintenance continuous emission monitoring system unit 1SAA-IRK-1A.
ﬁCAL & FUNCTION Sampling system.
- Checked the heated line was normal condition.
- Checked the sample gas cooler was normal operation.
- Checked the automatic condensate drain was normal operation.
- Checked the acid filter was clean.
- Checked the sample gas feed unit was normal operation.
- Checked the filter membrane was clean.
- Checked the sample flow and bypass flow were kept in set point.
- Checked the condensate alarm for cut-off pump was normal operation.
Gas analyzer
- Diagnostics checked of the gas analyzer before calibration found were
normal condition such as temperature, pressure.
- Validate zero and span for the gas analyzer found normal responding.
CORRECT ACTION Gas analyzer
- Performed zero and span calibration for the gas analyzer by feed standard
gas direct to the sample gas cooler.
-  Diagnostics checked of the gas analyzer after calibrations were normal
condition.
PART REPLACEMENT - No part replacement.
RECOMMENDATION

Internal information: ID Warranty.

Gas analyzer (Uras26)

Gas cooler (SCC-C)

Gas feed unit (SCC-F)

NOx Converter
Sampling system 1A

1 1360
17703
1 7705
1 7707
1 4156
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PETRO-INSTRUMENTS CORP., LTD.
PETRO - INsSTRUMENTS Corp,Lrp.  7/409 ¢1.30MA59&8m 36 0.3nM@A%80 wu93qdng Luaasadns ngstmw4 10900
7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand

TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207
http : // www.pico.co.th E-mail-address : combustion@pico.co.th

CHECK BY : Mr. Phuwanai DATE : 10-January-2023
APPROVE BY: Mr. Nadthapong DATE: 13-January-2023
CUSTOMER SIGN : DATE :

20f4
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PETRO-INSTRUMENTS CORP., LTD.
PETRO - INSTRUMENTS Comp, Lrp.  7/409 21.38176598a 36 0.537116598 Lawandns lunandns Asatmw 10900
7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand

TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207
http : // www.pico.co.th E-mail-address : combustion@pico.co.th

GENERAL CHECK
UNIT NAME: 1SAA-IRK-1A LOCATION : HRSG 11
e DAY SET-POINT STATUS/VALUE REMARK
VALUE BEFORE AFTER
Inside cabinet

1 Temperature in Cabinet 20-25 °C 20.7°C 24.7 °C

2 Air conditioner Operate OK OK

3 Humidity in Cabinet - 53 % 44 %

4 Sample gas cooler temperature 3.0°C 3.0°C 3.0°C

5 Automatic Condensate Drain Drain Drain Drain

6 Flexible tube Normal Normal Normal

7 Acid filter Clean Clean Clean

8 Sample gas feed pump operate Run I Run Run

9 Condensate filter Clean |  Clean Clean

10 Condensate monitor Normal Normal Normal

11 Sample flow 60 I/h 61 I/h 60 I/h

12 Bypass flow 60 I/h 60 I/h 60 I/h

13 Disposable filter unit. Clean _ Clean Clean

14 Span gas NO cylinder _ > 300 psi 1,600 psi 1,600 psi
15 | Span gas CO cylinder | >300psi | 1,300psi | 1,300psi |

on StaCk - = - _—— = ___ —__ =—=——— - =

16 Heated sample probe Hot Hot Hot

17 | Filter probe Clean i Clean Clean

18 Heated line Main 140 °C 137.7 °C 137.7 °C

19 | Heated line Bypass 140 °C | 137.7°C 137.7 °C

CHECK BY : Mr. Phuwanai
DATE : 10-January-2023
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PETRO-INSTRUMENTS CORP., LTD.

7/409 21.30MA5e8a 36 0307105980 LL1IRTNT LUEINTAT AW 10900
7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207

http : // www.pico.co.th E-mail-address : combustion@pico.co.th

ANALYZER TEST REPORT
ANALYZER TYPE : GAS ANALYZER MENUFACTURER : | ABB
MODEL : URAS 26 SERIAL NO. : 3.345753.3
UNIT NAME : 1SAA-IRK-1A LOCATION : HRSG 11
Standard gas concentration
Parameter Concentration Start date Expire date Cylinder No.
Co 164.6 ppm 28-Dec-2017 28-Dec-2025 CC703275
NO 82.5 ppm 27-0ct-2021 27-0ct-2025 D878359
Use ambient air for calibrate span point 02 20.95 Vol%.
MEASUREMENT RESULT BEFORE CALIBRATE
Measurement Value Status Reactive Calibration Drifts Offset&Amplify
Parameter - Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
CO 0 - 200 ppm 15.0 5.20 1% -7% Passed
CO@7% 0 - 200 ppm 43.6 - -
NOy 0 - 250 ppm 27.5 5.76 3% 0% +30% Passed
NOx@7% 0 - 250 ppm 79.9 = - -
0, 0- 25 Vol% 16.15 14,34 0% 4% Passed
VALIDATION RESULT
" Zero Span % Error
arameter Note
Ideal Actual Drift % Error Ideal Actual Drift % Error | Acceptance
(0] 0 - 200 ppm 0.0 0.1 0.10 -0.05 164.6 164.5 -0.10 0.05 +5.0 % Passed
NO 0 - 250 ppm 0.0 -0.3 -0.30 0.12 82.5 82.1 -0.40 0.16 +2.5 % Passed
0, 0- 25 Vol% 0.00 0.02 0.02 -0.02 20.95 20.90 -0.05 0.05 +0.5 % Passed
CALIBRATION RESULT
Zero Span % Error
Parameter Note
Ideal Actual Drift % Error Ideal Actual Drift % Error | Acceptance
CO 0 - 200 ppm 0.0 0.0 0.00 0.00 164.6 164.6 0.00 0.00 +5.0 % Passed
NO 0 - 250 ppm 0.0 0.0 0.00 0.00 82.5 82.5 0.00 0.00 +2.5% Passed
0, 0 - 25 Vol%| 0.00 0.00 0.00 0.00 20.95 20.95 0.00 0.00 +0.5 % Passed
MEASUREMENT RESULT AFTER CALIBRATE
Measurement Value Status Reactive Calibration Drifts Offset&Amplify
Parameter - Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
co 0 - 200 ppm 12.0 4.96 1% 7% Passed
CO@7% 0 - 200 ppm 34.9 . - - -
NOy 0 - 250 ppm 38.1 6.44 0% 2% +30% Passed
NOx@7% 0 - 250 ppm 100.9 - - = -
0, 0- 25 Vol% 15.68 14.04 0% 0% Passed
* % Error Calculate from percent of range.
CHECK BY : Mr. Phuwanai ||
DATE : 10-January-2023 :
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PETRO-INSTRUMENTS CORP., LTD.
7/409 21.306%e&a 36 0901685980 ww9aRINT LUAIGIAS ngatwg 10900

7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207
http : // www.pico.co.th E-mail-address : combustion@pico.co.th

SERVICE REPORT

Job No. : JID2300041 Customer name : EGCO COGENERATION
Equipment : - | CEMs Unitname: | 1SAA-IRK-1B —
Manufacturer : | ABB o Location : Rayong B
Model : URAS 26 Contact name : K. Pipat Udom
| SerfalNo.: | 3.387669.9 | Telephone: 038-637-051-57 #9241
Working date : | 10-January-2023 | Fax. : 081-862-4780
Traveling hour : 4Hr. Email address : Pipat.udo@egco.com )
Mileage : | 360 km. ol ﬁ_urkin_g Hour: | 2 Hr.
SCOPE OF WORK Preventive maintenance continuous emission monitoring system unit 1SAA-IRK-1B.
::EEII(CAL & FUNCTION Sampling system.
- Checked the heated line was normal condition.
- Checked the sample gas cooler was normal operation.
- Checked the automatic condensate drain was normal operation.
- Checked the acid filter was clean.
- Checked the sample gas feed unit was normal operation.
- Checked the filter membrane was clean.
- Checked the sample flow and bypass flow were kept in set point.
- Checked the condensate alarm for cut-off pump was normal operation,
Gas analyzer
- Diagnostics checked of the gas analyzer before calibration found were
normal condition.
- Validate zero and span for the gas analyzer was normal responding.
CORRECT ACTION Gas analyzer
- Performed zero and span calibration for the gas analyzer by feed standard
gas direct to the sample gas cooler.
- Diagnostics checked of the gas analyzer after calibrations were normal
condition.
PART REPLACEMENT - No part replacement.
RECOMMENDATION =

Internal information: ID Warranty.
Sampling system 1B
Gas analyzer (Uras26)
Gas cooler (SCC-C)
Gas feed unit (SCC-F)
NOx Converter

: 4157
14723
17704
1 7706
17708
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PETRO-INSTRUMENTS CORP., LTD.

7/409 21.30859&a 36 0.901A58A wavandng LueIRdInT ngaLvwg 10900

7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207

http : // www.pico.co.th E-mail-address : combustion@pico.co.th

CHECK BY : Mr. Phuwanai DATE : 10-January-2023
APPROVE BY: Mr. Nadthapong DATE: 13-January-2023
CUSTOMER SIGN : DATE :

2 o0f4
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PETRO-INSTRUMENTS CORP., LTD.
7/409 21.30A598A 36 0.30MASAA w9ARTns LUeRTAT NgeLWY 10900

7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207
http : // www.pico.co.th E-mail-address : combustion@pico.co.th

GENERAL CHECK
UNIT NAME : 1SAA-IRK-1B LOCATION : HRSG 12
ITEM DESCRIPTION SET-POINT STATUSI.VALUE REMARK
VALUE BEFORE AFTER

Inside cabinet
1 Temperature in Cabinet 20-25 °C 24.3 °C 25.1°C
2 Air conditioner Operate OK OK
3 Humidity in Cabinet - 38 % 58 %
4 Sample gas cooler temperature 3.0°C 3.0°C 3.0°C
5 Automatic Condensate Drain Drain Drain Drain
6 Flexible tube Normal Normal Normal
7 Acid filter B Clean Clean Clean
8 Sample gas feed pump operate Run Run _ Run
9 Condensate filter Clean Clean Clean
10 Condensate monitor Normal Normal Normal
11 Sample flow - 601/h 60 I/h 60 I/h
12 Bypass flow =20 I/h | 20 I/h 20 I/h
13 | Disposable filter unit. Clean Clean ~ Clean
14 Span gas NO cylinder _ >300psi | 1,600 psi 1,600 psi
15 | Span gas CO cylinder | >300psi | 1,300psi | 1,300ps .

On stack Eppl e T T
16 | Heated sample probe Hot Hot Hot
17 Filter probe Clean _ Clean Clean
18 | Heated line Main 140 °C 139.4 °C 139.3 °C
19 | Heated line Bypass 140 °C 1394 °C 139.3 °C

| CHECK BY : Mr. Phuwanai

DATE : 10-January-2023
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PETRO-INSTRUMENTS CORP., LTD.

7/409 213285580 36 0.3I01IAFIRA LUWIATNT LUOIGTNT ATILNW1 10900
7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207

http : // www.pico.co.th E-mail-address : combustion@pico.co.th

ANALYZER TEST REPORT
ANALYZER TYPE : GAS ANALYZER MENUFACTURER : | ABB
MODEL : URAS 26 SERIAL NO. : 3.387669.9
UNIT NAME : 1SAA-IRK-1B LOCATION : HRSG 12
_ ¥ e ‘Standard gas concentration .
Parameter Concentration |  Startdate | Expire date Cylinder No.
CO 164.6 ppm 28-Dec-2017 28-Dec-2025 CC703275
NO 82.5 ppm 27-0Oct-2022 27-0c¢t-2025 D878359
Use ambient air for calibrate span point 02 20.95 Vol%.
MEASUREMENT RESULT BEFORE CALIBRATE
Measurement Value Status Reactive Calibration Drifts Offset&Amplify
Parameter Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
CO 0 - 200 ppm 1.5 4.12 -1% -1% Passed
CO@7% 0 - 200 ppm 3.3 - - -
NOy 0 - 250 ppm 34.5 6.21 2% 0% 1+30% Passed
NOx@7% 0 - 250 ppm 76.2 - - -
0O, 0- 25 Vo% 14.63 13.36 0% 3% Passed
VALIDATION RESULT
Zero Span % Error
Parameter Note
Ideal Actual Drift % Error Ideal Actual Drift % Error | Acceptance
0(0) 0 - 200 ppm 0.0 -0.1 -0.10 0.05 164.6 164.8 0.20 -0.10 +5.0 % Passed
NO 0 - 250 ppm 0.0 0.1 0.10 -0.04 82.5 81.9 -0.60 0.24 +2.5% Passed
0, 0- 25 Vol% 0.00 0.02 0.02 -0.02 20.95 20.92 -0.03 0.03 +0.5 % Passed
CALIBRATION RESULT
Zero Span % Error
Parameter Note
Ideal Actual Drift % Error Ideal Actual Drift % Error | Acceptance
CO 0 - 200 ppm 0.0 0.0 0.00 0.00 164.6 164.6 0.00 0.00 +5.0 % Passed
NO 0 - 250 ppm 0.0 0.0 0.00 0.00 82.5 82.5 0.00 0.00 +2.5 % Passed
0, 0- 25 Vol% 0.00 0.00 0.00 0.00 20.95 20.95 0.00 0.00 +0.5 % Passed
MEASUREMENT RESULT AFTER CALIBRATE
Measurement Value Status Reactive Calibration Drlfts Offset&Amplify
Parameter Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
CcO 0 - 200 ppm 2.7 4.22 -1% -1% Passed
CO@7% 0 - 200 ppm 7.0 s = - -
NOy 0 - 250 ppm 37.3 6.39 1% 0% +30% Passed
NOx@7% 0 - 250 ppm 96.4 = - - -
0O, 0- 25 Vol% 15.55 13.95 0% 0% Passed
* % Error Calculate from percent of range.
CHECK BY : Mr. Phuwanai
DATE : 10-January-2023
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CERTIFICATE OF STANDARD GAS
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. . cCo
- Airgas Specialty Gases
Airgas USA, LLC
i 600 Union Landing Road
an Air Liquide company Ei‘&‘;:;‘;‘;:so“’ NJ 08077-0000

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO02NI99E15A3300 Reference Number: 82-401076401-1
Cylinder Number: CC703275 Cylinder Volume: 144.3 CF
Laboratory: 124 - Riverton (SAP) - NJ Cylinder Pressure: 2015 PSIG
PGVP Number: B52017 Valve Qutlet: 350

Gas Code: CO,BALN Certification Date:  Dec 28, 2017

Expiration Date: Dec 28, 2025

Certification performed In accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analylical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant Impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis unless otherwise noted

Do Not Use This C:Iinder below 100 palﬂ j.e 0.7 meﬁlapaac.m,

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
CARBON MONOXIDE 160.0 PPM 164.6 PPM G1 +/- 0.9% NIST Traceable 12/28/2017
NITROGEN Balance

CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration Uncertalnty Expiration Date

NTRM 12062228 CC365471 97.56 PPM CARBON MONOXIDE/NITROGEN +/- 0.6% May 25, 2018
ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration

Nicolet 6700 AHR0801933 CO FTIR Dec 08, 2017

Triad Data Available Upon Request
NOTES:PO# 5217005382

This calibration std. has been certified in accordance with the May 2012 EPA Traceability Protocol,
Document EPA-600/R-12/531. All testing processes and measurements conform to the requirements of
ISO/NEC 17025 and to Airgas ISO 9001:2000 and relate only to items identified on this certificate. All values
are certified to be NIST Traceable with total uncertainty as detailed under Analytical Uncertainty. This
document shall not be reproduced in full without written approval of the issuer.

'ACCREDITED)

TESTING CERT No. 2000.02

L

-~ Approved for Release Page 1 of 82-401078404-1




Certificate Of Analysis
Special Gases Mixture

Customer Details _
Name: Address: Customer Tag No.:
EGCO ENGINEERING AND SERVICE 222 Moo. 8, A. Mabkha, A. King Aumphur

Nikhom Pattana, Rayong 21180

Certificate Details

Number: 3218/22 Date of Issue: 27-0ct-2022 Expiry date: 27-0ct-2025
Material Details
Production Order: 90174084 Material Code: 431600-5V-44 Cylinder No.: D878359
Gas content: 1.25 M Filling pressure: 130.0 bar Valve: CGA 6605S
Cylinder Owner: LINDE Cylinder Material: Spectra seal Cylinder Size: 10L
Laboratory Report
Analytical Result
Component L] Analysis Result' Uncertainty? Method of Analysis® " Assay Date
Concentration =
Nitric Oxide 85.0 ppm 82.5ppm + 10 relative (6)1-PB-352 19-0ct & 26-0ct-22
Other NOx impurity Less than 4.1 ppm
In Nitrogen

Reference Standard used in Assay

Reference Standard Cylinder number Concentration Expiry date:
Nitric Oxide 1228205G ‘ 50.87 £0.25 ppm 6-May-2023
In Nitrogen

Analytical Instruments used in Assay

Instrument/Make /Model Analytical Principle Last Multipoint Calibration
FTIR Spectrometers Nicolet iS50 _ FTIR-NO 1-0ct-2022

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 quote the material number

Note:

1. All results expressed in this report are on mole/mole basis, unless otherwise specified. The Assay of this Standard has been performed in

accordance with the EPA Traceability Protocal EPA-600/R-12/531 for the Assay and Cerlification of Gaseous Calibration Standards using procedure G1

2. The repotted expanded uncertainly is based on a standard uncertainty multiplied by a coverage factor k=2, providing a level of confidence of approximately 95%,
The measurement of this material is traceable to the $1 through the reference gas standard which is traceable to Swiss National Standard of Mass or

other recognised national metrology institutes

3.(1) Gas Chromatography, (2) Paramagnetic Oxygen Analyzer, (3) Electrochemical Oxygen Analyzer, (4) Electrochemical Moisture Analyzer,
(5) Total Hydrocarban Analyzer, (6) Other - Specified

Sukanya Parinyasoontorn (:Of)

Page 1 of 1 Signatory for and on behalf of Linde (Thailand) Co., Ltd

This report shall not be reproduced except in full PB-002/F006
u3dn Fud (UsainAlne) iR (Uvu) Linde (Thailand) Public Company Limited Iss:K/2, 15 Oct 2021
Nl 0107530000785 PLC Reglstration no 0107537000785

§u 15 UG0S 10 2/3 WY 14 NUUUWUT-ASIA NL. 6.5 NUWIAD 15" Floor, Bangna Tower A, 2/3 Moo 14, Bangna Trad KM. 6.5 Road, Bangkaew
8.UWWLA 9. aynsUsIMS 10540 Insdur (s6) 2338-6100  Insans (66) 2338-6333 Bangplee, Samutprakarn 10540, Tel (66) 2338-6100 Fax (66) 2338-6333
[sovauoalnss: 105 ) 5 muwalns eutm:ny o:Boinst 24180 wellgrow Plant : 105 Moo 5, T.Bangsamak, A.Bangpakong, Chachoengsao 24180

TnsAwr (66) 38.570-479-93 Insans (66) 38.570-323 I Thailand, Tel (66) 38.570-479-93 Fax (66) 38.570-323




PREVENTIVE MAINTENANCE PLAN



SCHEDULT PLAN FOR PREVENTIVE MAINTENANCE CEMS

Item Part name P/N p§ g g | 2 3 4 5 6 7 8 9 10 11 12
Jan | Feb | Mar\| Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
M
1 |Ceramic filter [T000114] 1Y 2 pc X
2 Sel of paskets FPM IT0001152 | 1Y 2 set . X
l?ample gas cooler SCC-C | = . iE= i el ! I |
. 3 _ sealing GL25-12mm (SCC-C) [T0001830 1Y 2 . pc__ i X 1T 1 | = i |
4 |sealing GL18-8mm (SCC-C) ITO001831 | 1Y 4 pc —X
5 |Driver complete 1T0001823 | 1Y 2 pc X
6 |Flexible tube 1T0001931 | 3 M 1 Pack X ] X [ X_ . X ]
Acid filter unit | |
ii 7 |Filter clement for acid filter 1T0000732 - 4 pc Up to condition
8 |O-ring 56 x 3. FPM ITO000777 | 1Y 2 pc o X T i i
Gas feed unit SCC-F | | il
9 |Sparc parts set (for diaphragm pump) [T0000716 | 1Y 2 sct X
10 |O-ring 60x3.5mm , FPM70 IT0000800 | 1Y 2 pc X
1 T Filter membrane 1T0001128 = 1 Pack Up to condition
ot =] | e 08 e Lo 0 0
13 |Oxygen sensor IT0000702 | 1Y 2 pc Up to condition
I i4 Disposable filter unit 1T0001136 3 4 pc Up to condition
15 | Viton tube FPM-70-SW 4x1.5 0000741 | 1Y | 4 | Meter I Ix] T T T T | [ [ |
fwnamaiifidammatgesnydadeaiun ey
ﬁmuﬂminﬁ'fmi”aa?;mﬂﬁmmmmuudﬁ:iwmi

PICO vitmnns-Buaagmui $1ia

PrTie - MormnssNTs Coae. L



SERVICE REPORT
Preventive Maintenance_

For

EGCO COGENERATION CO., LTD [EGCO

BROUP

February, 2023 2
JID2300041-001

BY:
PETRO-INSTRUMENTS CORP.,LTD



PICO

PETRO-INSTRUMENTS CORP., LTD.

7/409 Soi Vibhavadi-Rangsit 36, Vibhavadi-Rangsit Rd., Chatuchak, Chatuchak
Bangkok 10900 Thailand

Tel.:(+66) 2939 5711 (12 Lines), (+66) 2513 2333 (12 Lines), Fax. : (+66) 939

SERVICE REPORT

DOC. NUMBER REPORT DATE

EQUIPMENT: SERIAL NUMBER / TAG NUMBER BRAND / MANUFACTURER

CEMs - ABB

CUSTOMER NAME: LACATION: JOB NUMBER / REQUESTED NUMBER
YISl Rayong JID2300041-001

REASON FOR VISIT

- Preventive maintenance CEMs unit 11, 12.

FOUND FAILURE & CORRECTIVE ACTION DETAILS

- Operation checked of the gas analyzer all units.

- Checked diagnostic of the gas analyzer all units.

- Checked the sample gas cooler all unit was normal operation.

- Checked the sample gas feed all unit was normal operation.

- Checked the automatic condensate drain was normal operation.

- Checked the sample flow and by pass flow were kept in set point.

- Validate zero and span gas for the gas analyzer was normal response.

- Calibration zero and span gas for the gas analyzer by feed gas direct to the sample gas cooler.

# Standard gas CO supply by PICO

WORK CONCLUSION
[v] COMPLETED PARTS REPLACEMENT
[v] cHARGE ] NOCHARGE [J w comperen PARTS NAME P/N ary.
[] servicEree | [] PROJECTWARRANTY | [] TAKE TO OFFICE
(] TravelLng | [] SERVICEWARRANTY | [] WAIT FOR PARTS
[1 sParRe PARTS | [] PARTS WARRANTY [] NPROCESS
[] OTHER [V] SERVICE CONTRACT | [] OTHER
TIME SPENT (HOURS)
YEAR 2023 —— TRAVELING DETAILS
MONTH 2 HOURS
DATE 9 TRAVEL BY
SERVICE TIME 6 6 FROM Pico
OVERTIME - - TO Rayong
TRAVELING TIME TOTAL ROUND TRIP | 1
TOTAL HOURS 10 10 DISTANCE (KM.) 360
SERVICE CREW
NAME NAME
1. Mr. Phuwanai N. 3.
2. 4.
CUSTOMER'SNAME — _ CUSTOMER’S SIGNATIQ DATE
wWier. Wi ?@M g /2 /2027

FORM BY: PANUMAS PRAKOBKASIKAM

SERVICE REPORT-2014
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PETRO-INSTRUMENTS CORP., LTD.
7/409 2. 3aM AR 36 0.530165980 LuWARINT LURAGANT AFILMI 10900

7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207
http : // www.pico.co.th E-mail-address : combustion@pico.co.th

SERVICE REPORT

JobNo.: | JID2300041-001 | Customername: | EGCO COGENERATION |
Equipment : CEMS Unit name : 1SAA-IRK-1A

Manufacturer: ABB Location s Rayong ;

Model: URAS 26 | Contactname : K. Pipat Udom -
 Serial No. : 3.345753.3 Telephone : 038-637-051-57 #9241

Workingdate: @~ | 9-February-2023 Fax.: | 081-862-4780
Traveling hour : ~ | 4Hr. Email address : Pipat.udo@egco.com

Mileage : 360 km, Working Hour : 2 Hr.

SCOPE OF WORK

Preventive maintenance continuous emission monitoring system unit 1SAA-IRK-1A.

PHYSICAL & FUNCTION

Sampling system.

CHECK

Checked the heated line was normal condition.

Checked the sample gas cooler was normal operation.

Checked the automatic condensate drain was normal operation.
Checked the acid filter was clean.

Checked the sample gas feed unit was normal operation.

Checked the filter membrane was clean.

Checked the sample flow and bypass flow were kept in set point.
Checked the condensate alarm for cut-off pump was normal operation.

Gas analyzer

Diagnostics checked of the gas analyzer before calibration found were
normal condition such as temperature, pressure.

Validate zero and span for the gas analyzer found normal responding.

CORRECT ACTION

Gas analyzer

Performed zero and span calibration for the gas analyzer by feed standard
gas direct to the sample gas cooler.

Diagnostics checked of the gas analyzer after calibrations were normal
condition.

PART REPLACEMENT

No part replacement.

RECOMMENDATION

Internal information: ID Warranty.
Gas analyzer (Uras26)
Gas cooler (SCC-C)
Gas feed unit (SCC-F)
NOx Converter
Sampling system 1A

: 1360
17703
:+ 7705
17707
1 4156
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PETRO-INSTRUMENTS CORP., LTD.
PETRO - InsTRUMENTS CoRP, Lo,  7/409 230165886 36 0.901A598a wanandns LumasIng ngatmnw 10900
7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand

TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207
http : // www.pico.co.th E-mail-address : combustion@pico.co.th

CHECK BY : Mr. Phuwanai DATE : 9-February-2023
APPROVE BY: Mr. Nadthapong DATE: 13-February-2023
CUSTOMER SIGN : DATE :

20f4
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PETRO-INSTRUMENTS CORP., LTD.
7/409 a21.30136598a 36 0.3aMAFIRA wu9RTAT LUAIRTAS NgaLwy 10900

7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thaitand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207
http : // www.pico.co.th E-mail-address : combustion@pico.co.th

GENERAL CHECK
UNIT NAME : 1SAA-IRK-1A LOCATION : HRSG 11
TTEM DESCRIPTION SET-POINT STATUS/VALUE REMARK
VALUE BEFORE AFTER
Inside cabinet

1 Temperature in Cabinet 20-25 °C 20.7 °C 24.7 °C
2 Air conditioner Operate OK OK
3 Humidity in Cabinet - 53 % 44 %
4 Sample gas cooler temperature 3.0°C 3.0°C = 3.0°C
5 Automatic Condensate Drain Drain Drain Drain
6 Flexible tube Normal Normal Normal
7 Acid filter Clean Clean Clean
8 Sample gas feed pump operate Run Run Run
9 | Condensate filter Clean Clean Clean
10 Condensate monitor Normal Normal Normal
11 Sample flow 60 I/h 61 I/h 60 I/h
12 Bypass flow 60 I/h 60 I/h 60 I/h
13 Disposable filter unit. Clean Clean Clean
14 Span gas NO cylinder > 300 psi 1,600 psi | 1,600 psi
15 | Span gas CO cylinder >300psi | 1,300psi | 1,300 psi
16 | Heated sample probe Hot Hot Hot
17 | Filter probe Clean Clean Clean
18 | Heated line Main 140 °C 137.7 °C 137.7 °C
19 Heated line Bypass 140 °C 137.7°C | 137.7°C

CHECK BY : Mr. Phuwanai

DATE : 9-February-2023
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PETRO-INSTRUMENTS CORP., LTD.

7/409 213211615980 36 0.30AFRA wAI9RdNT LwAARTAS ATILMWY 10900
7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207

http : // www.pico.co.th E-mail-address : combustion@pico.co.th

ANALYZER TEST REPORT
ANALYZER TYPE : GAS ANALYZER MENUFACTURER : | ABB
MODEL : URAS 26 SERIAL NO. : 3.345753.3
UNIT NAME : 1SAA-IRK-1A LOCATION : HRSG 11
Standard gas concentration AT
Parameter Concentration Start date Expire date Cylinder No.
Cco 164.6 ppm 28-Dec-2017 28-Dec-2025 CC703275
NO 82.5 ppm 27-Oct-2021 27-0ct-2025 D878359
Use ambient air for calibrate span point 02 20.95 Vol%b.
MEASUREMENT RESULT BEFORE CALIBRATE
Measurement Value Status Reactive Calibratfon Drifts Offset8Amplify
Parameter Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
CcO 0 - 200 ppm 0.6 4.05 1% -7% Passed
COo@7% 0 - 200 ppm 1.2 - = =
NOy 0 - 250 ppm 43.4 6.78 2% 23% 1+30% Passed
NOy@7% 0 - 250 ppm 88.0 - - -
0, 0 - 25 Vol% 14.07 13.00 0% 3% Passed
VALIDATION RESULT
Zero Span % Error
Parameter - Note
Ideal Actual Drift % Error Ideal Actual Drift % Error | Acceptance
Cco 0 - 200 ppm 0.0 0.0 0.00 0.00 164.6 164.5 -0.10 0.05 +5.0 % Passed
NO 0 - 250 ppm 0.0 -0.2 -0.20 0.08 82.5 82.2 -0.30 0.12 +2.5 % Passed
0, 0- 25 Vol%| 0.00 0.02 0.02 -0.02 20.95 20.90 -0.05 0.05 +0.5 % Passed
CALIBRATION RESULT
Zero Span % Error
Parameter Note
Ideal Actual Drift % Error Ideal Actual Drift % Error | Acceptance
(00] 0 - 200 ppm 0.0 0.0 0.00 0.00 164.6 164.6 0.00 0.00 +5.0 % Passed
NO 0 - 250 ppm 0.0 0.0 0.00 0.00 82.5 82.5 0.00 0.00 +2.5 % Passed
0, 0- 25 Vol%| 0.00 0.00 0.00 0.00 20.95 20.95 0.00 0.00 +0.5 % Passed
MEASUREMENT RESULT AFTER CALIBRATE
Measurement Value Status Reactive Calibration Drifts Offset&Amplify
Parameter - - Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
CO 0 - 200 ppm 0.6 4.05 1% 7% Passed
CO@7% 0 - 200 ppm 1.2 - - - -
NOy 0 - 250 ppm 57.1 7.65 0% 4% +30% Passed
NOx@7% 0 - 250 ppm 125.8 - - - -
0, 0- 25 Vol% 14.62 13.36 0% 0% Passed
* % Error Calculate from percent of range.
CHECK BY : Mr. Phuwanai
DATE : 9-February-2023
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PETRO-INSTRUMENTS CORP., LTD.
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7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thaitand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207
http : // www.pico.co.th E-mail-address : combustion@pico.co.th

SERVICE REPORT

Job No. : JID2300041-001 Customer name : | EGCO COGENERATION
Equipment: = | CEMS _Unit name : | 1SAA-IRK-1B -
Manufacturer : ABB Location : Rayong ]
Model: URAS 26 Contactname: | K. PipatUdom -

| Serial No.: - | 3.387669.9 Telephone : | 038-637-051-57 #9241
Working date : 9-February-2023 Fax. : 081-862-4780 B -
Travelinghour: 4 Hr. Email address : _ | Pipat.udo@egco.com

"Mileage ; 360 km. _\Norki;la Hour : 2 Hr.

SCOPE OF WORK

Preventive maintenance continuous emission monitoring system unit 1SAA-IRK-1B.

PHYSICAL & FUNCTION

Sampling system.

CHECK

Checked the heated line was normal condition.

Checked the sample gas cooler was normal operation.

Checked the automatic condensate drain was normal operation.
Checked the acid filter was clean.

Checked the sample gas feed unit was normal operation.

Checked the filter membrane was clean.

Checked the sample flow and bypass flow were kept in set point.
Checked the condensate alarm for cut-off pump was normal operation.

Gas analyzer

Diagnostics checked of the gas analyzer before calibration found were
normal condition.

Validate zero and span for the gas analyzer was normal responding.

CORRECT ACTION

Gas analyzer

Performed zero and span calibration for the gas analyzer by feed standard
gas direct to the sample gas cooler.

Diagnostics checked of the gas analyzer after calibrations were normal
condition.

PART REPLACEMENT

No part replacement.

RECOMMENDATION

Internal information: ID Warranty.

Sampling system 1B
Gas analyzer (Uras26)
Gas cooler (SCC-C)
Gas feed unit (SCC-F)
NOx Converter

14157
14723
17704
: 7706
17708
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PETRO-INSTRUMENTS CORP., LTD.
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7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207

http : // www.pico.co.th E-mail-address : combustion@pico.co.th

CHECK BY : Mr. Phuwanai DATE : 9-February-2023
APPROVE BY: Mr. Nadthapong DATE: ' 13-February-2023
CUSTOMER SIGN : DATE :

20f4
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7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207

http : // www.pico.co.th E-mail-address : combustion@pico.co.th

GENERAL CHECK
UNIT NAME : 1SAA-IRK-1B LOCATION : HRSG 12
i L SET-POINT STATUS/VALUE REMARK
VALUE BEFORE AFTER
Inside cabinet
1 Temperature in Cabinet 20-25 °C 24.3 °C 25.1°C
2 Air conditioner Operate OK - OK
3 Humidity in Cabinet - 38 % 58 %
4 ~ Sample gas cooler temperature 3.0°C 3.0°C 3.0°C
5 Automatic Condensate Drain Drain Drain Drain
6 Flexible tube Normal Normal Normal
7 Acid filter Clean Clean Clean
8 Sample gas feed pump operate ~Run Run Run
9 Condensate filter Clean Clean Clean
10 Condensate monitor Normal Normal Normal
11 Sample flow 60 I/h 60 I/h 60 I/h
12 Bypass flow =20 I/h 20 I/h 20 I/h
13 Disposable filter unit. ~ Clean Clean Clean
14 Span gas NO cylinder > 300 psi 1,600 psi 1,600 psi
15 | Span gas CO cylinder > 300 psi 1,300 psi 1,300 psi -
| On stack. : £ _ A TRIEE
16 | Heated sample probe Hot Hot Hot
17 | Filter probe Clean Clean Clean
18 Heated line Main 140 °C 139.4 °C 139.3°C
19 | Heated line Bypass 140 °C 139.4 °C 139.3 °C
CHECK BY : Mr. Phuwanai i

9-February-2023 |
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7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207

http : // www.pico.co.th E-mail-address : combustion@pico.co.th

ANALYZER TEST REPORT
ANALYZER TYPE : GAS ANALYZER MENUFACTURER : | ABB
MODEL : URAS 26 SERIAL NO. : 3.387669.9
UNIT NAME : 1SAA-IRK-1B LOCATION : HRSG 12
Standard gas concentration
Parameter Concentration Start date Expire date Cylinder No.
CO 164.6 ppm 28-Dec-2017 28-Dec-2025 CC703275
NO 82.5 ppm 27-0ct-2022 27-0ct-2025 D878359
Use ambient air for calibrate span point 02 20.95 Vol%.
MEASUREMENT RESULT BEFORE CALIBRATE
Measurement Value Status Reactive Calibration Drifts Offset8&Amplify
Parameter - Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
CcO 0 - 200 ppm 0.2 4.02 -1% -1% Passed
CO@7% 0 - 200 ppm 3.8 - - -
NOy 0 - 250 ppm 0.1 4.01 2% 10% +30% Passed
NOx@7% 0 - 250 ppm 1.9 - - =
0, 0- 25 Vol% 20.22 16.94 0% 3% Passed
VALIDATION RESULT
Zero Span % Error
Parameter Note
Ideal Actual Drift % Error Ideal Actual Drift Y% Error | Acceptance
CO 0 - 200 ppm 0.0 -0.1 -0.10 0.05 164.6 164.8 0.20 -0.10 +5.0 % Passed
NO 0 - 250 ppm 0.0 0.1 0.10 -0.04 82.5 81.9 -0.60 0.24 +2.5% Passed
0, 0- 25 Vol%| 0.00 0.02 0.02 -0.02 20.95 20.92 -0.03 0.03 +0.5% Passed
CALIBRATION RESULT
Zero Span % Error
Parameter Note
~ Ideal Actual Drift % Error Ideal Actual Drift % Error | Acceptance
CO 0 - 200 ppm 0.0 0.0 0.00 0.00 164.6 164.6 0.00 0.00 +5.0 % Passed
NO 0 - 250 ppm 0.0 0.0 0.00 0.00 82.5 82.5 0.00 0.00 +2.5% Passed
0O, 0- 25 Vol%| 0.00 0.00 0.00 0.00 20.95 20.95 0.00 0.00 +0.5% Passed
MEASUREMENT RESULT AFTER CALIBRATE
Measurement Value Status Reactive Calibration Drifts Offset&Amplify
Parameter Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
CO 0 - 200 ppm 0.0 4.00 -1% -1% Passed
Co@7%__ 0 - 200 ppm 0.0 = - = <
NOy 0 - 250 ppm 0.0 4.00 0% 6% +30% Passed
NOx@7% 0 - 250 ppm 0.0 = 8 - -
0, 0- 25 Vol% 20.96 17.41 0% 0% Passed
* % Error Calculate from percent of range.
CHECK BY : Mr. Phuwanai
DATE : 9-February-2023
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THE LIDRE GROUP

Certiticate Of Analysis
Special Gases Mixture

Customer Details
Name:

EGCO ENGINEERING AND SERVICE

Address:

222 Moo. 8, A. Mabkha, A. King Aumphur
Nikhom Pattana, Rayong 21180

Customer Tag No.:

Certificate Details

Number: 3218/22 Date of Issue: 27-0ct-2022 Expiry date: 27-0ct-2025
Material Details
Production Order: 90174084 Material Code: 431600-5V-44 Cylinder No.: D878359
G3s content: 1.25 M Filling pressure: 130.0 bar Valve: CGA 66055
Cylinder Owner: LINDE Cylinder Material: Spectra seal Cylinder Size: 10L
Laboratory Report
Analytical Result
Component COr,:l?ernmtIrr;atilon Analysis Result’ Uncertainty? Method of An[alysis3 Assay Date
Nitric Oxide 85.0 ppm 82.5 ppm 1% relative (6) 1-PB-352 19-0ct & 26-0ct-22
Other NOx impurity Less than 4.1 ppm
In Nitrogen
Reference Standard used in Assay
Reference Standard Cylinder number Concentration Expiry date:
Nitric Oxide 1228205G 50.87 £0.25 ppm 6-May-2023
In Nitrogen
Analytical Instruments used in Assay
Instrument/Make /Model Analytical Principle Last Multipoint Calibration

FTIR Spectrometers Nicolet iS50 FTIR-NO 1-0ct-2022

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 quote the material number

Note:

1. Al resulls expressed in this report are on mole/mole basis, unless otherwise specified. The Assay of this Standard has been performed in
accordance with the EPA Traceabilily Protocal EPA-600/R-12/531 for the Assay and Cerlification of Gaseous Calibration Standards using procedure G1
2. The reported expanded uncertainly is based on a standard uncertainty multiplied by a coverage factor k=2, providing a level of confidence of approximately 95%.

The measurement of this material is traceable to the SIthrough the relerence gas standard which is traceable to Swiss National Standard of Mass of
other recognised national metrology institutes.

3.(1) Gas Chromatography, (2) Paramagnetic Oxygen Analyzer, (3) Electrochemical Oxygen Analyzer, (4) Electrochemical Moisture Analyzer,
(5) Tolal Hydrocarbon Analyzer, (6) Other - Specified

cfory

Sukanya Parinyasoontorn
Signatory for and on behalf of Linde (Thailand) Co., Ltd

Page 1 0f 1

This report shall not be reproduced except in full PB-002/F006

uSdn 3uid (Uszindlne) 9ain (UnVU)

redowSduouRert 0107537000785

6u 15 UWUINI20S 19 2/3 I 14 DUULWUT-ASIA L. 6.5 AUWIAD
8.UM0WA 0.aunsUs NS 10540 InsAur (66) 2338-6100  Insans (66) 2338-6333
Isovwialnss : 105 vy 5 Auwalas euu:nn o:BvINsT 24180

InsAwri (66) 38.570-479-93 [nsans (66) 38.570-323

Linde (Thailand) Public Company Limited ss:K/2, 15 Oct 2021
PLC Reghiration no 0107537000785

15" Floor, Bangna Tower A, 2/3 Moo 14, Bangna Trad KM. 6.5 Road, Bangkaew
Bangplee, Samutprakarn 10540, Tel (66) 2338-6100 Fax (66) 2338-6333
Wellgrow Plant: 105 Moo 5, T.Bangsamak, A Bangpakong, Chachoengsao 24180

Thailand, Tel (66) 38.570-479-93 Fax (66) 38.570-323
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- Airgas Specialty Gases CO
Airgas USA, LLC
Alrgas 600 Union Landing Road
an Air Liquide company g;:‘g’;;g;:son’ NJ 08077-0000
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: EO02NI99E15A3300 Reference Number: 82-401076401-1
Cylinder Number: CC703275 Cylinder Volume: 144.3 CF
Laboratory: 124 - Riverton (SAP) - NJ Cylinder Pressure: 2015 PSIG
PGVP Number: B52017 Valve Outlet: 350
Gas Code: CO,BALN Certification Date: Dec 28, 2017

Expiration Date: Dec 28, 2025

Cerlification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analylical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/valume basis unless otherwise noted.

Do Nol Use This Cylinder below 100 psl& i.e. 0.7 megapascals.

—

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates

CARBON MONOXIDE 160.0 PPM 164.6 PPM G1 +/- 0.9% NIST Traceable 12/28/2017
NITROGEN Balance

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 12062228 CC365471 97.56 PPM CARBON MONOXIDE/NITROGEN +/- 0.6% May 25, 2018

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet 6700 AHR0801933 CO FTIR Dec 08, 2017

Triad Data Available Upon Request
NOTES:PO# 5217005382

This calibration std. has been certified in accordance with the May 2012 EPA Traceability Protocol,
Document EPA-600/R-12/531. All testing processes and measurements conform to the requirements of
ISO/IEC 17025 and to Airgas ISO 9001:2000 and relate only to items identified on this certificate. All values
are certified to be NIST Traceable with total uncertainty as detailed under Analytical Uncertainty. This
document shall not be reproduced in full without written approval of the issuer.

(ACCREDITED

TESTING CERT No. 2000.02

Approved for Release Page 1 of 82-401076401-1
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PREVENTIVE MAINTENANCE PLAN



SCHEDULLE PLAN FOR PREVENTIVE MAINTENANCE CENMS

Ceramic filter IT0001141 X
2 |Set of gaskels FPM IT0001152 | 1Y 2 set . X_
|Sample gascooler SCCC _
3 seati g GL25-12mm (SCC-C) HIT0001830 1Y | 2 ) pc I X | i - o
4 .sea[ing GL18-8mm (SCC-C) IT0001831 | 1Y 4 pc X
5 |Driver complete IT0001823 | 1Y 2 pc X
6 |Flexible tube 1T0001931 | 3M 1 Pack | X f X_ i X_ ; X_
7 |Filter clement for acid filter 1T0000732 - 4 pc Up to condition
8 b-ring 56 x 3, FPM 1T0000777 | 1Y 2 pc . [ X .
9 |Spare parts set (for diaphragm pump) IT0000716 | 1Y 2 set X
10 |O-ring 60x3,5mm , FPM70 IT0000800 | 1Y 2 pc X
11 . Filter membrane IT0001128 - 1 Pack Up to condition
| |Gasanalyzer ] TR S [ [ 5 s 0 (S|
13 |Oxygen sensor 1T0000702 | 1Y 2 pe Up to condition
14 |Disposable filter unit IT0001136 3 4 pc Up to condition
15 |Viton tube FPM-70-SW 4x1.5 To000741 | 1Y | 4 | Meter [ Ix[ T T T 1T 1| | [ |1

dmuamsdiliaaumathzesoedadestunuum
] v
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SERVICE REPORT
Preventive Maintenance

For

1
EGCO COGENERATION CO., LTD [EGCO

March, 2023 3+
JID2300041-002

BY:
PETRO-INSTRUMENTS CORP.,LTD



(PICO

PETRO-INSTRUMENTS CORP., LTD.

7/409 Soi Vibhavadi-Rangsit 36, Vibhavadi-Rangsit Rd., Chatuchak, Chatuchak
Bangkok 10900 Thailand
Tel.:(+66) 2939 5711 (12 Lines), (+66) 2513 2333 (12 Lines), Fax. : (+66) 939

DOC. NUMBER

SERVICE REPORT

REPORT DATE

EQUIPMENT: SERIAL NUMBER / TAG NUMBER BRAND / MANUFACTURER

CEMs ; ABB

CUSTOMER NAME: LACATION: JOB NUMBER / REQUESTED NUMBER
Egco cogeneration Rayong JID2300041-002

REASON FOR VISIT

- Preventive maintenance CEMs unit 11, 12.

FOUND FAILURE & CORRECTIVE ACTION DETAILS

- Operation checked of the gas analyzer all units.

- Checked diagnostic of the gas analyzer all units.

- Checked the sample gas cooler all unit was normal operation.

- Checked the sample gas feed all unit was normal operation.

- Checked the automatic condensate drain was normal operation.

- Checked the sample flow and by pass flow were kept in set point.

- Validate zero and span gas for the gas analyzer was normal response.

- Calibration zero and span gas for the gas analyzer by feed gas direct to the sample gas cooler.

# Standard gas CO supply by PICO

WORK CONCLUSION

[v] COMPLETED PARTS REPLACEMENT
[] cHARGE [] No cHARGE L] wcowpieTeD PARTS NAME P/N ary.
[] servicEFEE | [[] PROJECTWARRANTY | [ | TAKE TO OFFICE
[] TRavELLING | [[] SERVICEWARRANTY | [] WAIT FORPARTS
[] sPAREPARTS | [] PARTS WARRANTY [] NPROCESS
[] oTHER [] servicE conTRACT | [[] OTHER
TIME SPENT (HOURS)
YEAR 2023 TOTAL TRAVELING DETAILS
MONTH 3 HOURS
DATE 10 TRAVEL BY
SERVICE TIME 6 6 FROM Pico
OVERTIME - = TO Rayong
TRAVELING TIME TOTAL ROUND TRIP | 1
TOTAL HOURS 10 10 DISTANCE (KM.) 360
SERVICE CREW

NAME NAME

1. Mr. Pirin K. 3.
2, 4.
CUSTOMER’S NAME CUSTOMER’S SIGNATURE DATE

U, YIGEAE ’?6)9/

e
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FORM BY: PANUMAS PRAKOBKASIKAM

SERVICE REPORT-2014




UNIT 1A



(PIcO)

PETRO - INSTRUMENTS CORP, LTD.

a W = ¢ o a
UIHN mﬂm-auaﬂgmu‘n 1NN
PETRO-INSTRUMENTS CORP., LTD.

7/409 21.3a 118588 36 0.301365980 Wu193AINT LERIATAT NgaLvw 10900

7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207

http : // www.pico.co.th E-mail-address : combustion@pico.co.th

SERVICE REPORT

JobNo.: JID2300041-002 _ | Customername: | EGCO COGENERATION
Equipment : CEMS - | Unit name : 1SAA-IRK-1A
Manufacturer: | ABB |location:  |Rayong

Model: URAS26 | Contactname: | K.PipatUdom
Serial No. : 3.345753.3 Telephone : 038-637-051-57 #9241
Workingdate: | 10-March-2023 Fax.: 081-862-4780
Travelinghour: | 4Hr B | Email address : | Pipat.udo@egco.com
Mileage : 360 km. Working Hour : 2 Hr.

SCOPE OF WORK

Preventive maintenance continuous emission monitoring system unit 1SAA-IRK-1A.

PHYSICAL & FUNCTION

CHECK

Sampling system.
- Checked the heated line was normal condition.
- Checked the sample gas cooler was normal operation.
- Checked the automatic condensate drain was normal operation.
- Checked the acid filter was clean.
- Checked the sample gas feed unit was normal operation.
- Checked the filter membrane was clean.
- Checked the sample flow and bypass flow were kept in set point.
- Checked the condensate alarm for cut-off pump was normal operation.

Gas analyzer

- Diagnostics checked of the gas analyzer before calibration found were
normal condition such as temperature, pressure.

- Validate zero and span for the gas analyzer found normal responding.

CORRECT ACTION

Gas analyzer

- Performed zero and span calibration for the gas analyzer by feed standard
gas direct to the sample gas cooler.

- Diagnostics checked of the gas analyzer after calibrations were normal
condition.

PART REPLACEMENT

= No part replacement.

RECOMMENDATION

Internal information: ID Warranty.
Gas analyzer (Uras26) : 1360

Gas cooler (SCC-C) 17703
Gas feed unit (SCC-F) : 7705
NOx Converter 17707
Sampling system 1A : 4156

1 of 4
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7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207

http : // www.pico.co.th E-mail-address : combustion@pico.co.th

CHECK BY : Mr. Pirin DATE : 10-March-2023
APPROVE BY: Mr. Nadthapong DATE: 13-March-2023
CUSTOMER SIGN : DATE :
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GENERAL CHECK
UNIT NAME : 1SAA-IRK-1A LOCATION : HRSG 11
ITEM DESCRIPTION SET-POINT STATUS/VALUE REMARK
VALUE BEFORE AFTER
Inside cabinet
1 Temperature in Cabinet 20-25 °C 20.7 °C 24.7 °C
2 Air conditioner Operate OK OK
3 Humidity in Cabinet s _ 53 % 44 %
4 Sample gas cooler temperature 3.0°C - 3.0°C 3.0 °C
5 Automatic Condensate Drain Drain I Drain Drain
6 Flexible tube Normal Normal Normal
7 Acid filter Clean Clean Clean
8 Sample gas feed pump operate Run ] Run Run
9 Condensate filter Clean |  Clean Clean
10 Condensate monitor Normal Normal Normal
11 Sample flow 60 I/h 61 I/h 60 I/h
12 Bypass flow 60 I/h _ 60 I/h 60 I/h
13 Disposable filter unit. Clean Clean Clean
14 | Span gas NO cylinder > 300 psi 1,400 psi 1,400 psi
15 | Span gas CO cylinder > 300 psi 1,300 psi | 1,300 psi
|Onstack i _ =) Fak ey
16 | Heated sample probe Hot | Hot Hot
17 Filter probe Clean Clean Clean
18 Heated line Main 140 °C 137.7 °C 137.7 °C
19 Heated line Bypass 140 °C | 137.7°C 137.7 °C

| CHECK BY : Mr. Pirin
DATE : 10-March-2023

3of4




U3EN mnIns-Buaazuun 91na

PETRO-INSTRUMENTS CORP., LTD.

7/409 21.30858m 36 0.32116598a Lwd9andng Lwesdng Astmwe 10900

7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207

http : // www.pico.co.th E-mail-address : combustion@pico.co.th

RPIcO

PETRO - INSTRUMENTS CORP. LTD.

ANALYZER TEST REPORT
ANALYZERTYPE : | GAS ANALYZER MENUFACTURER : | ABB
MODEL : URAS 26 SERIAL NO. : 3.345753.3
UNIT NAME : 1SAA-IRK-1A LOCATION : HRSG 11
Standard gas concentration
Parameter Concentration Start date Expire date Cylinder No.
CO 164.6 ppm 28-Dec-2017 28-Dec-2025 CC703275
NO 82.5 ppm 27-0ct-2021 27-0ct-2025 D878359
Use ambient air for calibrate span point 02 20.95 Vol%.
MEASUREMENT RESULT BEFORE CALIBRATE
ke Measurement Value Status Reactive Calibration Drifts Offset&Amplify s
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
CO 0 - 200 ppm 1.2 4.10 -1% -1% Passed
CO@7% 0 - 200 ppm 2.5 - - :
NOy 0 - 250 ppm 41.1 6.63 2% 6% +30% Passed
NOX@7% 0 - 250 ppm 85.2 - - -
0, 0- 25 Vol% 14.22 13.10 0% 3% Passed
VALIDATION RESULT
Zero Span % Error
Parameter - Note
Ideal Actual Drift % Error Ideal Actual Drift % Error | Acceptance
CO 0 - 200 ppm 0.0 0.2 0.20 -0.10 164.6 164.5 -0.10 0.05 +5.0 % Passed
NO 0 - 250 ppm 0.0 -0.3 -0.30 0.12 82.5 82.2 -0.30 0.12 +2.5% Passed
0, 0- 25 Vol%| 0.00 0.02 0.02 -0.02 20.95 20.90 -0.05 0.05 +0.5 % Passed
CALIBRATION RESULT
Zero Span % Error
Parameter Note
Ideal Actual Drift % Ertor Ideal Actual Drift % Error | Acceptance
Cco 0 - 200 ppm 0.0 0.0 0.00 0.00 164.6 164.6 0.00 0.00 +5.0 % Passed
NO 0 - 250 ppm 0.0 0.0 0.00 0.00 82.5 82.5 0.00 0.00 +2.5% Passed
0O, 0- 25 Vol% 0.00 0.00 0.00 0.00 20.95 20.95 0.00 0.00 +0.5 % Passed
MEASUREMENT RESULT AFTER CALIBRATE
Measurement Value Status Reactive Calibration Drifts Offset&Amplify
Parameter Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
CO 0 - 200 ppm 1.2 4.10 0% 0% Passed
Co@7% 0 - 200 ppm 2.5 - - - -
NOy 0 - 250 ppm 44.8 6.87 0% 0% +30% Passed
NOx@7% 0 - 250 ppm 93.8 - - - s
0, 0- 25 Vol% 14.29 13.15 0% 3% Passed
* % Error Calculate from percent of range.
CHECK BY : Mr. Pirin
DATE : 10-March-2023
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SERVICE REPORT

Job No.: | JID2300041-002 | Customername : | EGCO COGENERATION
(Equipment: | CEMS | Unitname: | ISAAIRK-1B
Manufacturer : ABB Location : Rayong

Model : URAS 26 Contactname: | K. Pipat Udom

Serial No.: 3.387669.9 | Telephone : 038-637-051-57 #9241
Working date : 10-March-2023 Fax. : 081-862-4780
Traveling hour : 4 Hr. | Email address : Pipat.udo@egco.com
Mileage : 360 km. Working Hour : 2 Hr.

SCOPE OF WORK

Preventive maintenance continuous emission monitoring system unit 1SAA-IRK-1B,

PHYSICAL & FUNCTION
CHECK

Sampling system.

Checked the heated line was normal condition.

Checked the sample gas cooler was normal operation.

Checked the automatic condensate drain was normal operation.
Checked the acid filter was clean.

Checked the sample gas feed unit was normal operation.

Checked the filter membrane was clean.

Checked the sample flow and bypass flow were kept in set point.
Checked the condensate alarm for cut-off pump was normal operation.

Gas analyzer

Diagnostics checked of the gas analyzer before calibration found were
normal condition.

Validate zero and span for the gas analyzer was normal responding.

CORRECT ACTION

Gas analyzer

gas direct to the sample gas cooler.

Diagnostics checked of the gas analyzer after calibrations were normal
condition.

PART REPLACEMENT

No part replacement.

RECOMMENDATION

Internal information: ID Warranty.

Sampling system 1B
Gas analyzer (Uras26
Gas cooler (SCC-C)
Gas feed unit (SCC-F)
NOx Converter

: 4157
14723
1 7704
: 7706
17708

)

1 of4

Performed zero and span calibration for the gas analyzer by feed standard
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CHECK BY : Mr. Pirin DATE : 10-March-2023
APPROVE BY: Mr. Nadthapong DATE: 13-March-2023
 CUSTOMER SIGN : DATE ;
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GENERAL CHECK
UNIT NAME : 1SAA-IRK-1B LOCATION : HRSG 12
ITEM DESCRIPTION SET-POINT STATUS/VALUE REMARK
VALUE BEFORE AFTER
Inside cabinet
1 Temperature in Cabinet 20-25 °C 24.3 °C 25.1 °C
2 Air conditioner Operate OK OK
3 Humidity in Cabinet - 38 % 58 %
4 Sample gas cooler temperature 3.0°C 3.0°C 3.0°C
5 Automatic Condensate Drain Drain Drain Drain
6 Flexible tube Normal Normal Normal
7 Acid filter Clean Clean Clean
8 Sample gas feed pump operate Run Run Run
9 Condensate filter Clean Clean Clean
10 Condensate monitor Normal Normal Normal
11 Sample flow 60 I/h 60 I/h 60 I/h
12 Bypass flow =20 I/h 20 I/h 20 I/h
13 Disposable filter unit. Clean Clean Clean
14 Span gas NO cylinder > 300 psi 1,400 psi 1,400 psi
~ 15 | Span gas CO cylinder > 300 psi 1,300 psi | 1,300 psi -
_ |onstack T AR
16 | Heated sample probe ~ Hot Hot Hot
17 | Filter probe Clean Clean Clean
18 Heated line Main 140 °C 139.4 °C 139.3 °C
19 | Heated line Bypass 140 °C 139.4 °C 139.3 °C
CHECK BY : Mr. Pirin
DATE : 10-March-2023
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ANALYZER TEST REPORT
ANALYZER TYPE : GAS ANALYZER MENUFACTURER : | ABB
MODEL : URAS 26 SERIAL NO. : 3.387669.9
UNIT NAME : 1SAA-IRK-1B LOCATION : HRSG 12
i) Standard gas concentration
Parameter Concentration Start date Expire date Cylinder No.
CO 164.6 ppm 28-Dec-2017 28-Dec-2025 CC703275
NO 82.5 ppm 27-0Oct-2022 27-0ct-2025 D878359
Use ambient air for calibrate span point 02 20.95 Vol%.
MEASUREMENT RESULT BEFORE CALIBRATE
M i j i
Pardater easurement Value Status Reactive Calibration Drifts Offset&Amplify it
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
Co 0 - 200 ppm 7.4 459 -1% -1% Passed
CO@7% 0 - 200 ppm 14.9 = R 3
NOy 0 - 250 ppm 36.4 6.33 7% 24% +30% Passed
NOx@7% 0 - 250 ppm 73.5 - . -
0O, 0 - 25 Vol% 14.04 12.99 0% 4% Passed
VALIDATION RESULT
Zero Span % Error
Parameter Note
Ideal Actual Drift % Error Ideal Actual Drift % Error | Acceptance
CcO 0 - 200 ppm 0.0 -0.1 -0.10 0.05 164.6 164.8 0.20 -0.10 +5.0 % Passed
NO 0 - 250 ppm 0.0 0.1 0.10 -0.04 82.5 81.9 -0.60 0.24 +2.5 % Passed
0, 0- 25 Vo% 0.00 0.02 0.02 -0.02 20.95 20.92 -0.03 0.03 +0.5 % Passed
CALIBRATION RESULT
Zero Span % Error
Parameter Note
Ideal Actual Drift % Error Ideal Actual Drift % Error | Acceptance
CO 0 - 200 ppm 0.0 0.0 0.00 0.00 164.6 164.6 0.00 0.00 +5.0 % Passed
NO 0 - 250 ppm 0.0 0.0 0.00 0.00 82.5 82.5 0.00 0.00 +2.5% Passed
0, 0- 25 Vol%| 0.00 0.00 0.00 0.00 20.95 20.95 0.00 0.00 +0.5 % Passed
MEASUREMENT RESULT AFTER CALIBRATE
P Ie Measurement Value Status Reactlve Calibration Drifts Offset&Amplify s
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
Co 0 - 200 ppm 10.6 4.85 -1% -1% Passed
CO@7% O - 200 ppm 20.9 - = - -
NOy 0 - 250 ppm 33.8 6.16 0% 6% +30% Passed
NOx@7% 0 - 250 ppm 66.7 - - - =
0, 0- 25 Vol% 13.88 12.88 3% 1% Passed
* % Error Calculate from percent of range.
CHECK BY : Mr. Pirin
DATE : 10-March-2023
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- Airgas Specialty Gases co
Airgas USA, LLC
AI rgas‘ 600 Uni'on Landing Road
an Air Liquide company f;&g:::l:mn’ NJ 08077-0000
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: E02NI99E15A3300 Reference Number: 82-401076401-1
Cylinder Number: CC703275 Cylinder Volume: 144.3 CF
Laboratory: 124 - Riverton (SAP) - NJ Cylinder Pressure: 2015 PSIG
PGVP Number: B52017 Valve Outlet: 350
Gas Code: CO,BALN Certification Date: Dec 28, 2017

Expiration Date: Dec 28, 2025

Certification performed in accordance with "EPA Traceability Prolocol for Assay and Cerlification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analylical Methodology toes not require correction for analytical interference. This cylinder has a tolsl analytical
uncertainty as stated below wilh a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentralions are on a
volume/volume basis unless otherwise noted,

Do Not Use This Cllinder belaw 100 Esla. j.e. 0.7 mﬁaeascats.

ANAT ,Y'I_‘I(‘,AL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
CARBON MONOXIDE 160.0 PPM 164.6 PPM G1 +/- 0.9% NIST Traceable 12/28/2017
NITROGEN Balance

CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration Uncertainty Explration Date
NTRM 12062228 CC365471 97.56 PPM CARBON MONOXIDE/NITROGEN +/- 0.6% May 25, 2018

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet 6700 AHR0801933 CO FTIR Dec 08, 2017 I

Trlad Data Available Upon Request
NOTES:PO# 5217005382

This calibration std. has been certified in accordance with the May 2012 EPA Traceability Protacol,
Document EPA-600/R- 12/531 All testmg processes and measurements conform to the reqmrements of

are certified to be NIST Traceable with total uncertainty as detailed under Analytlcal Uncertalnty This
document shall not be reproduced in full without written approval of the issuer.

ACCR ED

TESTING CERT No. 2000.02

e

- Approved for Release Page 1 of 82-401076401-1




THE LINDE GR

Certificate Of Analysis
Special Gases Mixture

md(’.

Customer Details
Name:

EGCO ENGINEERING AND SERVICE

Address:

Customer Tag No.:

222 Moo. 8, A. Mabkha, A. King Aumphur
Nikhom Pattana, Rayong 21180

Certificate Details

Number: 3218/22 Date of Issue: 27-0ct-2022 Expiry date: 27-0ct-2025
Material Details
Production Order: 90174084 Material Code: 431600-5V-44 Cylinder No.: 0878359
Gas content: 1.25 m? Filling pressure: 130.0 bar Valve: CGA 66055
Cylinder Owner: LINDE Cylinder Material: Spectra seal Cylinder Size: 10 L
Laboratory Report
Analytical Result
Component i Analysis Result' Uncertainty? Method of Analysis® Assay Date
Concentration .
Nitric Oxide 85.0 ppm 82.5 ppm + 1% relative (6) 1-PB-352 19-0ct & 26-0ct-22
Other NOx impurity Less than 4.1 ppm
in Nitrogen
Reference Standard used in Assay
Reference Standard Cylinder number Concentration Expiry date:
Nitric Oxide 1228205G 50.87 £ 0.25 ppm 6-May-2023
In Nitrogen
Analytical instruments used in Assay
Instrument/Make/Model Analytical Principle Last Multipoint Calibration

FTIR Spectrometers Nicolet iS50 FTIR-NO 1-0ct-2022

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 quote the material number

Note:

1. All results expressed in this report are on mole/mole basis, unless otherwise specified. The Assay of this Standard has been performed in
accordance with the EPA Traceabilily Protocal EPA-600/R-12/531 for the Assay and Cerlificalion of Gaseous Callbration Standards using pracedure G1
2. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2, providing a level of confidence of approximately 95%.

The measutement of this material is traceable 1o the S through the reference gas standard which is traceable to Swiss National Standard of Mass or
other recognised national metrology institutes.

3. (1) Gas Chromatography, (2) Paramagnetic Oxygen Analyzer, (3) Electrochemical Oxygen Analyzer, (4) Electrochemical Moislure Analyzer,
(5) Total Hydrocarbon Analyzer, (6) Other - Specified

Sukanya Parinyasoontorn ¢ °f>

Signatory for and on behalf of Linde (Thailand) Co., Ltd.

Page 1 of 1

This repoit shall not be reproduced except in full

uBdn Aws (Usandlng) dadm (Unvu)
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Linde (Thailand) Public Company Limited ss:k/2, 15 Oct 2021

PLC. Reglstalion no 0107537000785
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Bangplee, Samutprakarn 10540, Tel (66) 2338-6100 Fax (66) 2338-6333
Wellgrow Plant : 105 Moo 5, T.Bangsamak, A.Bangpakong, Chachoengsao 24180

Thailand, Tel (66) 38.570-479-93 Fax (66) 38.570-323




PREVENTIVE MAINTENANCE PLAN



SCHEDULE PLAN FOR PREVENTIVE MAINTENANCE CENS

=
1 |Ceramic filter ITO001141
2 |Set of gaskets FPM IT0001152
| [Sample gas cooler SCOC [ 83a%) 58S = ¥ SR 25T
3 |sealing GL25-12mm (SCC-C) IT0001830 | 1Y 2 pc X ) )
4 |sealing GL18-8mm (SCC-C) IT0001831 | 1Y . 4 pc X |
5 |Driver complete IT0001823 | 1Y 2 pc X I
6 |Flexible tube 1T0001931 | 3 M 1 Pack X _X X X
7 [Filter element for acid filter 1T0000732 - 4 pc Up to condition
8 |O-ring 56x3,FPM IT0000777 | 1Y 2 pc 1 X i | ]
|Gas feed umit SCC-F ! |
9 |Spare parts set (for diaphragm pump) I1T0000716 | 1Y 2 set T X
10 |O-ring 60x3,5mm , FPM70 {T0000800 | 1Y 2 pc X
11 |Filter membrane 1T0001128 s 1 Pack Up to condition
|Gas anstyzce | S (S
13 |Oxygen sensor 1T0000702 | 1Y 2 pc Up to condition
14 |Disposable filter unit IT0001136 3 4 pc Up to condition
15 |Viton tube FPM-70-SW 4x1.5 mooco741 | 1Y | 4 | Meter [ Ix] T T T T 1T [ [ 1
mmuamsdl§iRaunisthzeinmndadesiua iy
ﬁmuﬂmml?;uuiﬁaﬁusﬂﬁaqmmmumia:iwmi

VSimmnTns-Suaagmudi $1in
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PICO

PETRO-INSTRUMENTS CORP., LTD.

7/409 Soi Vibhavadi-Rangsit 36, Vibhavadi-Rangsit Rd., Chatuchak, Chatuchak
Bangkok 10900 Thailand

Tel.:(+66) 2939 5711 (12 Lines), (+66) 2513 2333 (12 Lines), Fax. : (+66) 939

SERVICE REPORT

DOC. NUMBER REPORT DATE

EQUIPMENT: SERIAL NUMBER / TAG NUMBER BRAND / MANUFACTURER

CEMs ; ABB

CUSTOMER NAME: LACATION: JOB NUMBER / REQUESTED NUMBER
e el Rayong JID2300041-003

REASON FOR VISIT

- Preventive maintenance CEMs unit 11, 12,

FOUND FAILURE & CORRECTIVE ACTION DETAILS

- Operation checked of the gas analyzer all units.

- Checked diagnostic of the gas analyzer all units.

- Checked the sample gas cooler all unit was normal operation.

- Checked the sample gas feed all unit was normal operation.

- Checked the automatic condensate drain was normal operation.

- Checked the sample flow and by pass flow were kept in set point.

- Validate zero and span gas for the gas analyzer was normal response.

- Calibration zero and span gas for the gas analyzer by feed gas direct to the sample gas cooler.
# Standard gas CO supply by PICO

WORK CONCLUSION
[v] COMPLETED PARTS REPLACEMENT

[] INcOMPLETED
[v] cHARGE [] NO CHARGE PARTS NAME P/N Qry.
[] servicEFEE | [_] PROJECT WARRANTY | [ | TAKE TO OFFICE
[] TRAVELLING | [ ] SERVICE WARRANTY | [[] WAIT FORPARTS
[] sPAREPARTS | [ ] PARTS WARRANTY {1 ~PRocEss
[] oTher [] SERVICE CONTRACT | [[] OTHER
TIME SPENT (HOURS)
YEAR Atk TOTAL TRAVELING DETAILS
MONTH 4 HOURS
DATE 5 TRAVEL BY
SERVICE TIME 6 6 FROM Pico
OVERTIME - 1O Rayong
TRAVELING TIME TOTAL ROUND TRIP | 1
TOTAL HOURS 10 10 DISTANCE (KM.) 360
SERVICE CREW

NAME NAME
1. Mr. Phuwanai N. 3.
2. 4.
CUSTOMER’S NAME CUSTOMER’S SIGNATURE DATE
Vo VGRS QA (/)‘}V;/ 10 /4-/902%

FORM BY: PANUMAS PRAKOBKASIKAM

SERVICE REPORT-2014
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7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand

TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207
http : // www.pico.co.th E-mail-address : combustion@pico.co.th

SERVICE REPORT

‘Job No. : Se-tabol ~ | JID2300041-003 | Customername: | EGCO COGENERATION
 Equipment: = | CEMS - Unit name : | 1SAA-IRK-1B |
Manufacturer : ABB Location : Rayong - __
Model : | URAS 26 | Contactname: | K. Pipat Udom -
Serial No. : R 3.387669.9 - Telephone : 038-637-051-57 #9241
Working date : 5-April-2023 - Fax. : 081-862-4780
Travelinghour: | 4Hr | Emailaddress: | Pipat.udo@egco.com
Mileage : 360 km. Working Hour : 2 Hr.
SCOPE OF WORK

Preventive maintenance continuous emission monitoring system unit 1SAA-IRK-1B.

PHYSICAL & FUNCTION
CHECK

Sampling system.

- Checked the heated line was normal condition.

- Checked the sample gas cooler was normal operation.

- Checked the automatic condensate drain was normal operation.

- Checked the acid filter was clean.

- Checked the sample gas feed unit was normal operation.

- Checked the filter membrane was clean.

- Checked the sample flow and bypass flow were kept in set point.

- Checked the condensate alarm for cut-off pump was normal operation.

Gas analyzer

- Diagnostics checked of the gas analyzer before calibration found were
normal condition.

- Validate zero and span for the gas analyzer was normal responding.

CORRECT ACTION

Gas analyzer

- Performed zero and span calibration for the gas analyzer by feed standard
gas direct to the sample gas cooler.

- Diagnostics checked of the gas analyzer after calibrations were normal
condition.

PART REPLACEMENT

- No part replacement.

RECOMMENDATION

In al information: ID Warranty.

Sampling system 1B : 4157
Gas analyzer (Uras26) 14723
Gas cooler (SCC-C) 17704
Gas feed unit (SCC-F) 17706
NOx Converter : 7708
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PETRO-INSTRUMENTS CORP., LTD.

7/409 2150153 dn 36 a.JnAFda uw9andng Luelnans agamwt 10900

7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207

http : // www.pico.co.th E-mail-address : combustion@pico.co.th

CHECK BY : Mr. Phuwanai DATE : 5-April-2023
APPROVE BY: Mr. Nadthapong DATE: 10-April-2023
CUSTOMER SIGN : DATE :
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PETRO-INSTRUMENTS CORP., LTD.
7/409 230165 8m 36 030 65ed0 wu9andng LA InT ngIwnwY 10900

7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207

http : // www.pico.co.th E-mail-address : combustion@pico.co.th
GENERAL CHECK
UNIT NAME : 1SAA-IRK-1B LOCATION : HRSG 12
ITEM DESCRIPTION SET-POINT STATUS/VALUE REMARK
VALUE BEFORE AFTER
Inside cabinet
1 Temperature in Cabinet 20-25 °C 24.3 °C 25.1 °C
2 Air conditioner Operate OK OK
3 Humidity in Cabinet - 38 % 58 %
4 Sample gas cooler temperature 3.0°C | 3.0°C 3.0°C
5 Automatic Condensate Drain Drain Drain Drain
6 Flexible tube Normal Normal Normal
7 Acid filter Clean Clean Clean
8 Sample gas feed pump operate Run Run Run
9 Condensate filter Clean Clean Clean
10 Condensate monitor Normal Normal Normal
11 Sample flow 60 I/h 60 I/h 60 I/h
12 Bypass flow 20 1/h 20 I/h 20 I/h
13 Disposable filter unit. Clean Clean Clean
14 Span gas NO cylinder > 300 psi 1,400 psi | 1,400 psi
15 | Span gas CO cylinder  >300psi | 1300psi | 1,300psi |

|Onstack i A T e TN
16 Heated sample probe Hot Ifi Hot Hot
17 Filter probe Clean Clean Clean
18 | Heated line Main 140 °C 139.4 °C 139.3 °C
19 | Heated line Bypass 140 °C 139.4 °C 139.3 °C

CHECK BY : Mr. Phuwanai
DATE : 5-April-2023
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PETRO-INSTRUMENTS CORP., LTD.

PETRO - INSTRUMENTS Conp,Lrp.  7/409 241.321161508m 36 0.3nM65986 w193 dnT Luaagdns agatnw4 10900
7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207

http : // www.pico.co.th E-mail-address : combustion@pico.co.th

ANALYZER TEST REPORT
ANALYZER TYPE : GAS ANALYZER MENUFACTURER : | ABB
MODEL : URAS 26 SERIAL NO. : 3.387669.9
UNIT NAME : 1SAA-IRK-1B LOCATION : HRSG 12
Standard gas concentration
Parameter Concentration Start date Expire date Cylinder No.
CO 164.6 ppm 28-Dec-2017 28-Dec-2025 CC703275
NO 82.5 ppm 27-0ct-2022 27-0Oct-2025 D878359
Use ambient air for calibrate span point 02 20.95 Vol%.
MEASUREMENT RESULT BEFORE CALIBRATE
Measurement Value Status Reactive Calibration Drifts Offset&Amplify
Parameter Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
CO 0 - 200 ppm 1.4 4.11 -1% -2% Passed
CO@7% 0 - 200 ppm 2.9 - - :
NOy 0 - 250 ppm 39.4 6.52 2% 2% +30% Passed
NOx@7% 0 - 250 ppm 80.8 - - -
O, 0- 25 Vol% 14.15 13.06 0% 3% Passed
VALIDATION RESULT
Zero Span % Error
Parameter Note
Ideal Actual Drift % Error Ideal Actual Drift % Error | Acceptance
CO 0 - 200 ppm 0.0 0.2 0.20 -0.10 164.6 164.8 0.20 -0.10 +5.0 % Passed
NO 0 - 250 ppm 0.0 0.1 0.10 -0.04 82.5 81.9 -0.60 0.24 +2.5 % Passed
0, 0- 25 Vol%| 0.00 0.00 0.00 0.00 20.95 20.92 -0.03 0.03 +0.5 % Passed
CALIBRATION RESULT
Zero Span % Error
Parameter - ; Note
Ideal Actual Drift % Error Ideal Actual Drift % Error | Acceptance
CO 0 - 200 ppm 0.0 0.0 0.00 0.00 164.6 164.6 0.00 0.00 +5.0 % Passed
NO 0 - 250 ppm 0.0 0.0 0.00 0.00 82.5 82.5 0.00 0.00 +2.5% Passed
0, 0- 25 Vol%| 0.00 0.00 0.00 0.00 20.95 20.95 0.00 0.00 +0.5 % Passed
MEASUREMENT RESULT AFTER CALIBRATE
Measurement Value Status Reactive Callbration Drifts | offsetgAmplify
Parameter Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
CO 0 - 200 ppm 1.2 4.10 0% -2% Passed
CO@7% 0 - 200 ppm 2.7 - - - 2
NOy 0 - 250 ppm 39.8 6.55 0% 0% +30% Passed
NOx@7% 0 - 250 ppm 88.4 - - - -
0, 0- 25 Vol% 14.67 13.39 0% 0% Passed
* % Error Calculate from percent of range.
CHECK BY : Mr. Phuwanai
DATE : 5-April-2023
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PETRO-INSTRUMENTS CORP., LTD.
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7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207

http : // www.pico.co.th E-mail-address : combustion@pico.co.th

SERVICE REPORT

JobNo.: | JID2300041-003 Customername: | EGCO COGENERATION
Equipment : CEMS Unit name : 1SAA-IRK-1A
‘Manufacturer: | ABB - | Location: | Rayong

Model: | URAS26 | Contact name : K. Pipat Udom

Serial No. : 3.345753.3 Telephone : 038-637-051-57 #9241
Workingdate: | 5-April-2023 |Fax.: | 081-862-4780
Traveling hour : 4 Hr. Email address : Pipat.udo@egco.com
Mileage : 360 km. Working Hour : 2 Hr.

SCOPE OF WORK

PHYSICAL & FUNCTION

CHECK

Sampling system.

Checked the heated line was normal condition.

Checked the sample gas cooler was normal operation.

Checked the automatic condensate drain was normal operation.
Checked the acid filter was clean.

Checked the sample gas feed unit was normal operation.
Checked the filter membrane was clean.

Checked the sample flow and bypass flow were kept in set point.

Gas analyzer

Diagnostics checked of the gas analyzer before calibration found were
normal condition such as temperature, pressure.

Validate zero and span for the gas analyzer found normal responding.

CORRECT ACTION

Gas analyzer

gas direct to the sample gas cooler.

Diagnostics checked of the gas analyzer after calibrations were normal
condition.

PART REPLACEMENT

No part replacement.

RECOMMENDATION

Internal information: ID Warranty.

Gas analyzer (Uras26)

Gas cooler {(SCC-

Gas feed unit (SCC-F)

NOx Converter

Sampling system 1A

: 1360
: 7703
17705
17707
: 4156

<)
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Preventive maintenance continuous emission monitoring system unit 1SAA-IRK-1A.

Checked the condensate alarm for cut-off pump was normal operation.

Performed zero and span calibration for the gas analyzer by feed standard
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PETRO-INSTRUMENTS CORP., LTD.
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7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207

http : // www.pico.co.th E-mail-address : combustion@pico.co.th

CHECK BY : Mr. Phuwanai DATE : 5-April-2023
APPROVE BY: Mr. Nadthapong DATE: 10-April-2023
CUSTOMER SIGN : DATE :
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TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207

http : // www.pico.co.th E-mail-address : combustion@pico.co.th

GENERAL CHECK
UNIT NAME : 1SAA-IRK-1A LOCATION : HRSG 11
ITEM DESCRIPTION SET-POINT STATUS/VALUE REMARK
VALUE BEFORE AFTER
Inside cabinet
1 Temperature in Cabinet 20-25 °C 20.7 °C 24.7 °C
2 Air conditioner Operate OK OK
3 Humidity in Cabinet - 34 % 49 %
4 Sample gas cooler temperature 3.0°C 3.0°C 3.0°C
5 Automatic Condensate Drain Drain Drain Drain
6 Flexible tube Normal Normal Normal
7 Acid filter Clean Clean Clean
8 Sample gas feed pump operate Run Run Run
9 Condensate filter Clean Clean Clean
10 | Condensate monitor Normal Normal Normal
11 ~Sample flow 60 I/h 611/h 60 I/h
12 Bypass flow 60 I/h 60 I/h 60 I/h
13 Disposable filter unit. Clean Clean Clean
14 Span gas NO cylinder > 300 psi 1,400 psi 1,400 psi
15 | Span gas CO cylinder _ >300psi | 1,300psi | 1,300psi |
_ |Onstack D), i e
16 | Heated sample probe Hot Hot Hot
17 | Filter probe Clean Clean Clean
18 | Heated line Main 140 °C 139.7 °C 139.7 °C
19 | Heated line Bypass 140 °C 139.7°C | 139.7°C
CHECK BY : Mr. Phuwanai
DATE : 5-April-2023
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7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207

http : // www.pico.co.th E-mail-address : combustion@pico.co.th

ANALYZER TEST REPORT
ANALYZER TYPE : GAS ANALYZER MENUFACTURER : | ABB
MODEL : URAS 26 SERIAL NO.: 3.345753.3
UNIT NAME : 1SAA-IRK-1A LOCATION : HRSG 11
_ A Standard gas concentration @
Parameter Concentration Start date - Expire date Cylinder No.
CO 164.6 ppm 28-Dec-2017 28-Dec-2025 CC703275
NO 82.5 ppm 27-0ct-2021 27-0ct-2025 D878359
Use ambient air for calibrate span point 02 20.95 Vol%.
MEASUREMENT RESULT BEFORE CALIBRATE
Measurement Value Status Reactive Calibration Drifts Offset&Amplify
Parameter Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
CO 0 - 200 ppm 1.4 4.11 1% 10% Passed
CoO@7% 0 - 200 ppm 2.7 - = =
NOy 0 - 250 ppm 39.2 6.51 2% 0% +30% Passed
NOx@7% 0 - 250 ppm 74.7 - -
0, 0 - 25 Vol% 13.63 12.72 3% 1% Passed
VALIDATION RESULT
Zero Span % Error
Parameter Note
Ideal Actual Drift % Error Ideal Actual Drift % Error | Acceptance
CO 0 - 200 ppm 0.0 0.5 0.50 -0.25 164.6 164.5 -0.10 0.05 +5.0 % Passed
NO 0 - 250 ppm 0.0 -0.3 -0.30 0.12 82.5 82.2 -0.30 0.12 +2.5% Passed
0, 0- 25 Vol%| 0.00 0.02 0.02 -0.02 20.95 20.90 -0.05 0.05 +0.5 % Passed
CALIBRATION RESULT
Parameter Zero San VA= Note
Ideal Actual Drift % Error Ideal Actual Drift % Error | Acceptance
CcO 0 - 200 ppm 0.0 0.0 0.00 0.00 164.6 164.6 0.00 0.00 +5.0 % Passed
NO 0 - 250 ppm 0.0 0.0 0.00 0.00 82.5 82.5 0.00 0.00 +2.5% Passed
0, 0- 25 Vol%| 0.00 0.00 0.00 0.00 20.95 20.95 0.00 0.00 +0.5 % Passed
MEASUREMENT RESULT AFTER CALIBRATE
Measurement Value Status Reactive Calibration Drifts Offset&Amplify
Parameter - i Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
CO 0 - 200 ppm 0.9 4.07 0% 0% Passed
CO@7% 0 - 200 ppm 1.7 - - - -
NOy 0 - 250 ppm 54.1 7.46 0% 0% +30% Passed
NOx@7% 0 - 250 ppm 118.1 - - - =
0, 0 - 25 Vol% 14.56 13.32 0% 0% Passed
* %% Error Calculate from percent of range.
- |
CHECK BY : Mr. Phuwanai |
DATE : 5-April-2023
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CERTIFICATE OF STANDARD GAS



THE LINDE GROUP

Certificate Of Analysis

Special Gases Mixture

c‘:[lol;)d(’

Customer Details
Name:

EGCO ENGINEERING AND SERVICE

Address:

Customer Tag No.:

222 Moo. 8, A, Mabkha, A. King Aumphur
Nikhom Pattana, Rayong 21180

Certificate Details
Number:

3218/22 Date of Issue: 27-0ct-2022 Expiry date: 27-0ct-2025
Material Details
Production Order: 90174084 Material Code: 431600-Sv-44 Cylinder No.: D878359
Gas content: 1.25M° Filling pressure: 130.0 bar Valve: CGA 6605S
Cylinder Owner: LINDE Cylinder Material: Spectra seal Cylinder Size: 10L
Laboratory Report
Analytical Result
Component Normina_l Analysis Result' Uncertainty? Methad of Analysis’ Assay Date
Concentration o ‘
Nitric Oxide 85.0 ppm 82.5ppm + 1% relative (6)1-PB-352 19-0ct & 26-0ct-22
Other NOx impurity Less than 4.1 ppm
In Nitrogen
Reference Standord used in Assay
Reference Standard Cylinder number Concentration Expiry date:
Nitric Oxide 1228205G 50.87 £ 0.25 ppm 6-May-2023
In Nitrogen
Analytical Instruments used in Assay
Instrument/Make /Model Analytical Principle Last Multipoint Calibration

FTIR Spectrometers Nicolet iS50 FTIR-NO 1-0ct-2022

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 quate the material number

Note:

1. All results expressed in this report are on mole/mole basis, unless otherwise specified. The Assay of this Standard has been pertormed in
accordance with the EPA Traceabilily Protocal EPA-600/R-12/531 for the Assay and Certification of Gaseous Calibration Standards using procedure G1
2. The reported expanded uncertainty is based on a standard uncertainly multiplied by a coverage factor k=2, providing a level of confidence of approximately 95%.

The measurement of Lhis material is traceable to the S| through the reference gas standard which is traceable to Swiss National Standard of Mass ot
other recognised national meltrology instilutes,

3. (1) Gas Chromatography, (2) Paramagnetic Oxygen Analyzer, (3) Electrochemical Oxygen Analyzer, (4) Electrochemical Moisture Analyzer,
(5) Tolal Hydrocarbon Analyzer, (6) Other - Specified

(:01' )

Sukanya Parinyasoontorn
Signatory for and on behalf of Linde (Thailand) Co., Ltd.

Page 1 of 1

This report shall not be reproduced except in full PB-002/F006

Linde (Thailand) Public Company Limited Iss:k/2, 15 Oct 2021
PLC Registration no.0107537000785

15" Floor, Bangna Tower A, 2/3 Moo 14, 8angna Trad KM. 6.5 Road, Bangkaew
Fax (66) 2338-6333

usdn auid (Ustindlne) $9in (UMBLY)
TenuSnurmuan 0107637000795
8u 15 vwunoes 1o 2/3 Mij 14 nUUUOUT-ASIA N, 6.5 AUDIAD
Insans (66) 2338-6333
Tsvounalnss: 105 m) 5 muwadas eumwdny a:8vINsT 24180

TnsAwri (66) 38.570-479-93

.U v.aynsusIns 10540 nsAwr (66) 2338-6100 Bangplee, Samutprakarn 10540, Tel (66) 2338-6100

Wellgrow Plant: 105 Moa 5, T.Bangsamak, A.Bangpakong, Chachoengsao 24180
Thailand, Tel {66) 38.570-479-93

Insans (66) 38.570-323 Fax (66) 38.570-323
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- Airgas Specialty Gases co
Airgas USA, LLC
Alrgas 600 Union Landing Road
an Air Liquide company %&:ﬂ?})‘;ﬂ:son’ NJ 08077-0000
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: EO02NI99E15A3300 Reference Number: 82-401076401-1
Cylinder Number: CC703275 Cylinder Volume: 144.3 CF
Laboratory: 124 - Riverton (SAP) - NJ Cylinder Pressure: 2015 PSIG
PGVP Number: B52017 Valve Outlet: 350
Gas Code: CO,BALN Certification Date: Dec 28, 2017

Expiration Date: Dec 28, 2025

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/631, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis unless otherwise noted.

Do Not Use This Czﬁndur below 100 Esia_ l.e. 0.7 megapascals.

ANALY'T“ICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
CARBON MONOXIDE 160.0 PPM 164.6 PPM G1 +/- 0.9% NIST Traceable 12/28/2017
NITROGEN Balance

CALIBRATION STANDARDS

Type LotID Cylinder No Concentration Uncertainty Expiration Date

NTRM 12062228 CC365471 97.56 PPM CARBON MONOXIDE/NITROGEN +/- 0.6% May 25, 2018
ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration

Nicolet 6700 AHR0801933 CO FTIR Dec 08, 2017

Triad Data Available Upon Request
NOTES:PO# 5217005382

This calibration std. has been certified in accordance with the May 2012 EPA Traceability Pratocol,
Document EPA-600/R-12/531. All testing processes and measurements conform to the requirements of
ISO/IEC 17025 and to Airgas ISO 9001:2000 and relate only to items identified on this certificate. All values
are certified to be NIST Traceable with total uncertainty as detailed under Analytical Uncertainty. This
document shall not be reproduced in full without written approval of the issuer.

ACCR ED

TESTING CERT No. 2000.02

e —

T Approved for Release Page 1 of 82-401076401-1




PREVENTIVE MAINTENANCE PLAN



SCHEDULE PLAN FOR PREVENTIVE MAINTE

Ceramic filter ITO001141 | 1Y 2 pe X
2 |Set of gaskets FPM IT0001152| 1Y 2 set X
[sample gas cooler sCC-C. i
3 |sealing GL25-12mm (SCC-C) IT0001830 | 1Y 2 pe X
4 |sealing GL18-8mm (SCC-C) IT0001831 | 1Y 4 pe X
5 |Driver complete IT0001823 | 1Y 2 pc X
6 |[Flexible tube 1T0001931| 3M 1 Pack X X X
7 |Filter element for acid filter 170000732 = 4 pc Up to condition
8 |O-ring 56x 3, FPM IT0000777| 1Y 2 pc X
|Gas feed unit SCC-F '
9 |Spare parts set (for diaphragm pump) IT0000716 | 1Y 2 set X
10 |O-ring 60x3,5mm , FPM70 IT0000800 | 1Y 2 pe X
11 |Filter membrane 1T0001128 - 1 Pack Up to condition
Gas analyzer _ | ) )[R 1 ) [ i O
13 |Oxygen sensor IT0000702 | 1Y 2 pe Up to condition
14 |Disposable filter unit IT0001136 3 4 pc Up to condition
15 |Viton tube FPM-T0-SW 4x1.5 IT0000741 | 1Y | 4 | Meter i

fvuamsdnlfiidaunsihgednyudalostuamanu

o NI T ) '
mwuﬁnmﬂauu';ﬁqﬁun]aaqmmmmma:iwmi
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SERVICE REPORT
Preventive Maintenance

For

nd

| 3
EGCO COGENERATION co., LTD [=GCO

GROUP

May, 2023 5th
JID2300041-004

BY:
PETRO-INSTRUMENTS CORP.,LTD



PICO

PETRO-INSTRUMENTS CORP., LTD.

7/409 Soi Vibhavadi-Rangsit 36, Vibhavadi-Rangsit Rd., Chatuchak, Chatuchak
Bangkok 10900 Thailand

Tel.:(+66) 2939 5711 (12 Lines), (+66) 2513 2333 (12 Lines), Fax. : (+66) 939

SERVICE REPORT

DOC. NUMBER REPORT DATE

EQUIPMENT: SERIAL NUMBER / TAG NUMBER BRAND / MANUFACTURER

CEMSs 2 ABB

CUSTOMER NAME: LACATION: JOB NUMBER / REQUESTED NUMBER
Egco cogeneration Rayong JID2300041-004

REASON FOR VISIT

- Preventive maintenance CEMs unit 11, 12.

FOUND FAILURE & CORRECTIVE ACTION DETAILS

- Operalion checked of the gas analyzer all units.

- Checked diagnostic of the gas analyzer all units.

- Checked the sample gas cooler all unit was normal operation.

- Checked the sample gas feed all unit was normal operation.

- Checked the automatic condensate drain was normal operation.

- Checked the sample flow and by pass flow were kept in set point.

- Validate zero and span gas for the gas analyzer was normal response.

- Calibration zero and span gas for the gas analyzer by feed gas direct to the sample gas cooler.

# Standard gas GO supply by PICO

WORK CONCLUSION
[¥] compLETED PARTS REPLACEMENT
[v] CHARGE [ ] NO CHARGE [J m compeTe PARTS NAME P/N QTy.
[ ] SeRVICEFEE | [_] PROJECTWARRANTY | [] TAKE TO OFFICE
] TRAVELLING [] SERVICEWARRANTY | [[] WAIT FOR PARTS
[] SPAREPARTS | [ ] PARTS WARRANTY [] NPROCESS
[] OTHER [V] SERVICE CONTRACT | [] OTHER
TIME SPENT (HOURS)
YEAR 2023 TGTRL TRAVELING DETAILS
MONTH 5 HOURS
DATE 9p TRAVEL BY
SERVICE TIME 6 6 FROM Pico
OVERTIME - = TO Rayong
TRAVELING TIME TOTAL ROUND TRIP | 1
TOTAL HOURS 10 10 DISTANCE (KM.) 360
SERVICE CREW
NAME NAME
1. Mr. Phuwanai N.
2.
CUSTOMER’S NAME CUSTOMER'S SIGNATURE DATE
Wy, Wb ?@N W M-5- 2923

FORM BY: PANUMAS PRAKOBKASIKAM

SERVICE REPORT-2014
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PETRO-INSTRUMENTS CORP., LTD.
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7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207

http : // www.pico.co.th E-mail-address : combustion@pico.co.th

SERVICE REPORT

Job No. : l. JID2300041-004 Customer name : EGCO COGENERATION
Equipment : CEMS Unit name : 1SAA-IRK-1A
Manufacturer : ABB Location : %yo_ng
Model : . URAS 26 Contact name : K. Pipat Udom
Serial No. : | 3.345753.3 Telephone : 038-637-051-57 #9241
Working date : ol __‘ 9-May-2023 Fax. : | 081-862-4780
Traveling hour : 4 Hr, Email address : Pipat.udo@egco.com
Mileage : 360 km. Working Hour : 2H.
SCOPE OF WORK Preventive maintenance continuous emission monitoring system unit 1SAA-IRK-1A.
?mm‘w Sampling system.
- Checked the heated line was normal condition.
- Checked the sample gas cooler was normal operation.
- Checked the automatic condensate drain was normal operation.
- Checked the acid filter was clean.
- Checked the sample gas feed unit was normal operation.
- Checked the filter membrane was clean.
- Checked the sample flow and bypass flow were kept in set point.
- Checked the condensate alarm for cut-off pump was normal operation.
Gas analyzer
- Diagnostics checked of the gas analyzer before calibration found were
normal condition such as temperature, pressure.
- Validate zero and span for the gas analyzer found normal responding.
CORRECT ACTION Gas analyzer
- Performed zero and span calibration for the gas analyzer by feed standard
gas direct to the sample gas cooler.
- Diagnostics checked of the gas analyzer after calibrations were normal
condition.
PART REPLACEMENT - No part replacement.
RECOMMENDATION =

Internal information: ID Warranty.

Gas analyzer (Uras26) : 1360
Gas cooler (SCC-C) : 7703
Gas feed unit (SCC-F) 1 7705
NOx Converter 17707
Sampling system 1A : 4156
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PETRO-INSTRUMENTS CORP., LTD.
P¥TRO - InsTRUMENTS Corp,Lro.  7/409 21.5aMA5Ra 36 0.9012805086 u93a¥ns Lueaadng ngotnw4 10900
7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand

TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207
http : // www.pico.co.th E-mail-address : combustion@pico.co.th

CHECK BY : ' Mr. Phuwanai DATE : 9-May-2023
APPROVE BY: Mr. Nadthapong DATE: 15-May-2023
CUSTOMER SIGN : DATE :
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PETRO-INSTRUMENTS CORP., LTD.
PETRO - INSTRUMENTS Comp, Lo, 7/409 2. 3aM6598m 36 0.90165980 w2193a¥nT LweaaInT ngatnwy 10900
7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand

TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207
http : // www.pico.co.th E-mail-address : combustion@pico.co.th

GENERAL CHECK
UNIT NAME : 1SAA-IRK-1A LOCATION : HRSG 11
T DESCRIPTION SET-POINT STATUS/VALUE REMARK
VALUE BEFORE AFTER
Inside cabinet

1 Temperature in Cabinet 20-25 °C 20.7 °C 24.7 °C

2 Air conditioner ~ Operate OK | OK

3 Humidity in Cabinet - 34 % 40 %

4 Sample gas cooler temperature 3.0°C 3.0°C 3.0°C

5 Automatic Condensate Drain Drain Drain Drain

6 Flexible tube Normal Normal Normal

7 Acid filter Clean Clean Clean

8 Sample gas feed pump operate Run Run Run

9 Condensate filter Clean Clean Clean

10 Condensate monitor | Normal Normal Normal

11 Sample flow 60 I/h _ 61 I/h 60 I/h

12 Bypass flow 60 I/h 60 I/h 60 I/h

13 Disposable filter unit. Clean Clean Clean

14 Span gas NO cylinder > 300 psi 1,300 psi 1,300 psi
15 Span gas CO cylinder _ ~ >300psi [ 1,300 psi 1,300 psi

| On stack _ _ il

16 | Heated sample probe Hot Hot Hot

17 | Filter probe Clean Clean Clean

18 | Heated line Main 140 °C 139.7 °C 139.7 °C

19 | Heated line Bypass 140 °C 139.7 °C 189y 5@

CHECK BY : Mr. Phuwanai

DATE : 9-May-2023
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PETRO-INSTRUMENTS CORP., LTD.
7/409 21.3017615980 36 0.30MEATIRA WIS LUAIATNT NFSMKWY 10900

7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207

http : // www.pico.co.th E-mail-address : combustion@pico.co.th

ANALYZER TEST REPORT

ANALYZER TYPE :
MODEL :

UNIT NAME :

GAS ANALYZER

URAS 26

1SAA-IRK-1A

MENUFACTURER :
SERIAL NO. :
LOCATION :

ABB
3.345753.3
HRSG 11

Standard gas concentration

Parameter Concentration Start date Expire date Cylinder No.
Co 164.6 ppm 28-Dec-2017 28-Dec-2025 CC703275
NO 82.5 ppm 27-0ct-2021 27-0ct-2025 D878359
Use ambient air for calibrate span point 02 20.95 Vol%.
MEASUREMENT RESULT BEFORE CALIBRATE
Measurement Value Status Reactive Calibration Drifts Offset&Amplify
Parameter - - Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
CO 0 - 200 ppm 1.1 4.09 0% 0% Passed
CO@7% 0 - 200 ppm 2.3 3 = -
NO, 0 - 250 ppm 40.8 6.61 3% 15% £30% Passed
NOx@7% 0 - 250 ppm 83.8 - - -
0O, 0- 25 Vol% 14.16 13.06 0% 3% Passed
VALIDATION RESULT
Zero Span Y% Error
Parameter - Note
Ideal Actual Drift % Error Ideal Actual Drift % Error | Acceptance
CcO 0 - 200 ppm 0.0 0.2 0.20 -0.10 164.6 164.5 -0.10 0.05 +5.0 % Passed
NO 0 - 250 ppm 0.0 -0.4 -0.40 0.16 82.5 82.2 -0.30 0.12 +2.5 % Passed
0, 0- 25 Vol% 0.00 0.02 0.02 -0.02 20.95 20.89 -0.06 0.06 +0.5 % Passed
CALIBRATION RESULT
Zero Span % Error
Parameter Note
Ideal Actual Drift % Error Ideal Actual Drift % Error | Acceptance
CcO 0 - 200 ppm 0.0 0.0 0.00 0.00 164.6 164.6 0.00 0.00 +5.0 % Passed
NO 0 - 250 ppm 0.0 0.0 0.00 0.00 82.5 82.5 0.00 0.00 +2.5% Passed
0, 0- 25 Vol% 0.00 0.00 0.00 0.00 20.95 20.95 0.00 0.00 +0.5 % Passed
MEASUREMENT RESULT AFTER CALIBRATE
Measurement Value Status Reactive Calibration Drifts Offset&Amplify
Parameter - - Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
CO 0 - 200 ppm 0.8 4.06 0% 0% Passed
CoO@7% 0 - 200 ppm 1.6 - = - =
W 0 - 250 ppm 53.6 7.43 0% 0% +30% Passed
NOy@7% 0 - 250 ppm 117.4 = E = -
0, 0- 25 Vol% 14.58 13.33 0% 0% Passed
* 9% Error Calculate from percent of range.
CHECK BY : Mr. Phuwanai
DATE : 9-May-2023
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PETRO-INSTRUMENTS CORP., LTD.
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7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207

http : // www.pico.co.th E-mail-address : combustion@pico.co.th

SERVICE REPORT

Job No. : | JID2300041-004 Customer name : EGCO COGENERATION
Equipment : CEMS Unit name : 1SAA-IEK—1B
Manufacturer : ABB Location : ika70ng
| Model: | URAS 26 Contactname: | K. Pipat Udom -
SerialNo.: | 3.387669.9 Telephone : | 038-637-051-57 #9241
Working date : 9-May-2023 Fax. : | 081-862-4780
Traveling hour : | anr Email address : ) Pipat.udo@egco.com
Mileage : 360 km. Working Hour : 2 Hr,
SCOPE OF WORK Preventive maintenance continuous emission monitoring system unit 1SAA-IRK-1B.
PHYSICAL & FUNCTION | 5mpling system,
- Checked the heated line was normal condition.
- Checked the sample gas cooler was normal operation.
- Checked the automatic condensate drain was normal operation.
- Checked the acid filter was clean.
- Checked the sample gas feed unit was normal operation.
- Checked the filter membrane was clean.
- Checked the sample flow and bypass flow were kept in set point.
- Checked the condensate alarm for cut-off pump was normal operation.
Gas analyzer
- Diagnostics checked of the gas analyzer before calibration found were
normal condition.
- Validate zero and span for the gas analyzer was normal responding.
CORRECT ACTION Gas analyzer
- Performed zero and span calibration for the gas analyzer by feed standard
gas direct to the sample gas cooler.
- Diagnostics checked of the gas analyzer after calibrations were normal
condition.
PART REPLACEMENT - No part replacement.
RECOMMENDATION "
Internal information: ID Warranty.
Sampling system 1B 1 4157
Gas analyzer (Uras26) 14723
Gas cooler (SCC-C) 17704
Gas feed unit (SCC-F) : 7706
NOx Converter 1 7708
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PETRO-INSTRUMENTS CORP., LTD.
PETRO - INsTRUMENTS Core,Lrp.  7/409 219016 %08m 36 0.inM6¥s&a uuvlasdng tualqdng ngoimw 10900
7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand

TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207
http : // www.pico.co.th E-mail-address : combustion@pico.co.th

CHECK BY : Mr. Phuwanai DATE : ' 9-May-2023
APPROVE BY: Mr. Nadthapong DATE: 15-May-2023
CUSTOMER SIGN : DATE :
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7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207

http : // www.pico.co.th E-mail-address : combustion@pico.co.th

GENERAL CHECK
UNIT NAME : 1SAA-IRK-1B LOCATION : HRSG 12
ITEM DESCRIPTION SET-POINT STATUS/VALUE REMARK
VALUE BEFORE AFTER
Inside cabinet

1 Temperature in Cabinet 20-25 °C 24.3 °C 25.1 °C

2 Air conditioner Operate OK OK

3 Humidity in Cabinet - 43 % 48 %

4 Sample gas cooler temperature 3.0°C 3.0°C 3.0°C

5 Automatic Condensate Drain Drain Drain Drain

6 Flexible tube Normal Normal Normal

7 Acid filter Clean Clean Clean

8 Sample gas feed pump operate Run Run Run

9 Condensate filter Clean Clean Clean

10 Condensate monitor Normal Normal Normal

11 Sample flow 60l/h 60 1/h 60 I/h

12 Bypass flow =20 1/h 20 I/h 20 I/h

13 Disposable filter unit. Clean Clean Clean

14 Span gas NO cylinder > 300 psi 1,300 psi 1,200 psi

15 Span gas CO cylinder > 300 psi 1,300 psi 1,300 psi
~ |onstack SR -
~ 16 | Heated sample probe “Hot ~ Hot Hot

17 | Filter probe Clean Clean Clean

18 | Heated line Main 140 °C 139.4 °C 139.3 °C

19 | Heated line Bypass 140 °C 139.4 °C 139.3 °C

CHECK BY : Mr. Phuwanai
DATE : 9-May-2023
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7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207

http : // www.pico.co.th E-mail-address : combustion@pico.co.th

ANALYZER TEST REPORT

ANALYZER TYPE :
MODEL :

UNIT NAME :

GAS ANALYZER MENUFACTURER : | ABB
URAS 26 SERIAL NO. : 3.387669.9
1SAA-IRK-1B LOCATION : HRSG 12

Standard gas concentration

Parameter Concentration Start date Expire date Cylinder No.
Cco 164.6 ppm 28-Dec-2017 28-Dec-2025 CC703275
NO 82.5 ppm 27-Oct-2022 27-Oct-2025 D878359

Use ambient air for calibrate span point 02 20.95 Vol%o.

MEASUREMENT RESULT BEFORE CALIBRATE

Measurement Value Status Reactive Calibration Drifts OffsetBAmplify
Parameter - - Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
CcO 0 - 200 ppm 1.2 4.10 -1% -2% Passed
CO@7% 0 - 200 ppm 2.6 - - .
W 0 - 250 ppm 41.5 6.66 0% 0% +30% Passed
NOx@7% 0O - 250 ppm 91.6 - - -
0, 0- 25 Vol% 14.63 13.36 0% 0% Passed
VALIDATION RESULT
Zero Span % Error
Parameter Note
Ideal Actual Drift % Error Ideal Actual Drift % Error | Acceptance
CO 0 - 200 ppm 0.0 0.2 0.20 -0.10 164.6 164.8 0.20 -0.10 +5.0 % Passed
NO 0 - 250 ppm 0.0 0.1 0.10 -0.04 82.5 81.9 -0.60 0.24 +2.5% Passed
0, 0- 25 Vol%| 0.00 0.02 0.02 -0.02 20.95 20.92 -0.03 0.03 +0.5 % Passed
CALIBRATION RESULT
Zero Span % Error
Parameter - Note
Ideal Actual Drift % Error Ideal Actual Drift % Error | Acceptance
CO 0 - 200 ppm 0.0 0.0 0.00 0.00 164.6 164.6 0.00 0.00 +5.0 % Passed
NO 0 - 250 ppm 0.0 0.0 0.00 0.00 82.5 82.5 0.00 0.00 +2.5 % Passed
0, 0- 25 Vol%| 0.00 0.00 0.00 0.00 20.95 20.95 0.00 0.00 +0.5 % Passed
MEASUREMENT RESULT AFTER CALIBRATE
Measurement Value Status Reactive Calibration Drifts Offset&Amplify
Parameter - - Note
Reading Analog (MA) Offset (%) Amplify (%) Acceptance
CcO 0 - 200 ppm 1.2 4.10 -1% -3% Passed
@7% 0 - 200 ppm 2.7 - - - -
NOy 0 - 250 ppm 41.6 6.66 0% -2% 1+30% Passed
NOx@7% 0 - 250 ppm 93.1 - - - =
0, 0- 25 Vol% 14.72 13.42 0% -1% Passed
* % Error Calculate from percent of range.
CHECK BY : Mr. Phuwanai
DATE : 9-May-2023
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PPC_ 67 Hesg

- Airgas Specialty Gases co
Airgas USA, LLC
AI rgas_ 600 Uni.on Landing Road
an Air Liquide company f\:il;l;:'c:::son' NJ 08077-0000
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: EO02NI99E15A3300 Reference Number: 82-401076401-1
Cylinder Number: CC703275 Cylinder Volume: 144.3 CF
Laboratory: 124 - Riverton (SAP) - NJ Cylinder Pressure: 2015 PSIG
PGVP Number: B52017 Valve Outlet: 350
Gas Code: CO,BALN Certification Date: Dec 28, 2017

Expiration Date: Dec 28, 2025

Certification performed In accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibratlon Standards (May 2012)* document EPA
600/R-12/531, using the assay pracedures listed. Analytical Methadology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant Impurities which affect the use of this cafibration mixture. All concentrations are on a
volume/volume basis unless otherwise noted.

Do Not Use This Gylinder below 100 pﬂ l.e. 0.7 mniagsc.ais_

AN AI,Y'I"'I(‘.AL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
CARBON MONOXIDE 160.0 PPM 164.6 PPM G1 +/- 0.9% NIST Traceable 12/28/2017
NITROGEN Balance

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 12062228 CC365471 97.56 PPM CARBON MONOXIDE/NITROGEN +/- 0.6% May 25, 2018
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipolnt Calibration
Nicolet 6700 AHR0801933 CO FTIR Dec 08, 2017

Triad Data Available Upon Request
NOTES:PO# 5217005382

This calibration std. has been certified in accordance with the May 2012 EPA Traceability Protocol,
Document EPA-600/R-12/531. All testing processes and measurements conform to the requirements of
ISO/IEC 17025 and to Airgas ISO 9001:2000 and relate only to items identified on this certificate. All values
are certified to be NIST Traceable with total uncertainty as detailed under Analytical Uncertainty. This
document shall not be repraduced in full without written approval of the issuer.

|ACCREDITED)

TESTING CERT No. 2000.02

%—\_

’ Approved for Release Page 1 of 82-401076401-1




THE LINDE GRQUP

Certificate 0 Analysis

Special Gases Mixture

Customer Details
Name:

EGCO ENGINEERING AND SERVICE

Address:

Customer Tag No.:

222 Moo. 8, A. Mabkha, A, King Aumphur
Nikhom Pattana, Rayong 21180

Certificate Details

Number: 3218/22 Date of Issue: 27-0ct-2022 Expiry date: 27-0ct-2025
Material Details
Production Order: 90174084 Material Code: 431600-SV-44 Cylinder No.: D878359
Gas content: 1.25 M Filling pressure: 130.0 bar Valve: CGA 66055
Cylinder Owner: LINDE Cylinder Material: Spectra seal Cylinder Size: 10L
Laboratory Report
Analytical Result
Component NS Analysis Result’ Uncertainty? Method of Analysis® Assay Date
Concentration ,
Nitric Oxide 85.0 ppm 82.5 ppm + 10 relative (6)1-PB-352 19-0ct & 26-0ct-22
Other NOx impurity Less than 4.1 ppm
In Nitrogen
Reference Stondard used in Assay
Reference Standard Cylinder number Concentration Expiry date:
Nitric Oxide 12282056 50.87 £ 0.25ppm 6-May-2023
In Nitrogen
Analytical Instruments used in Assay
Instrument/Make /Mode| Analytical Principle Last Multipoint Calibration

FTIR Spectrometers Nicolet iS50 FTIR-NO 1-0ct-2022

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 quote the material number

Note:

1. All results expressed in this report are on mole/male basis, unless otherwise specified. The Assay of this Standard has been perfarmed in

accordance with the EPA Traceabilily Protocal EPA-600/1-12/531 fof the Assay and Cerlificalion of Gaseous Calibration Standards using procedure G1
2. The reported expanded uncertainty is based on a standaid uncertainty mulliplied by a coverage factor k=2, providing a level of confidence of approximately 95%,

The measutement of this material is raceable o the St through the teference gas slandard which is (raceable 1o Swiss National Standatd of Mass or
. for
Sukanya Parinyasoontorn @/C )

other recognised national metrolagy institutes.
3. (1) Gas Chromatography, (2) Paramagnetic Oxygen Analyzer, (3) Electrochemical Oxygen Analyzer, (4) Electrochemical Moisture Analyzer,
Signatory for and on behalf of Linde (Thailand) Co., Ltd.

(5) Total Hydrocarbon Analyzer, (6) Other - Specified

Page 1of 1

This report shall not be reproduced except in full PB-002/F006

uS8n A (UszainAlne) 91Am (LUvvu)
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a.U0wd 0.aynsusIms 10540 [nsAunt (66) 2338-6100  Insans (66) 2338-6333
[soonutalnss: 105 my 5 numades suld:m a:GuINsY 24180

InsAwn (66) 38.570-479-93 Insans (66) 38.570-323

Linde (Thailand) Public Company Limited Iss:k/2, 15 Oct 2021
PLC, Reghifation no, 0107537000785

15" Floar, Bangna Tower A, 2/3 Moo 14, Bangna Trad KM. 6.5 Road, Bangkaew
Bangplee, Samutprakarn 10540, Tel (66) 2338-6100 Fax (66) 2338-6333
Wellgrow Plant . 105 Moo 5, T.Bangsamak, A.Bangpakong, Chachoengsao 24180

Thailand, Tel (66) 38.570-479-93 Fax (66) 38.570-323




PREVENTIVE MAINTENANCE PLAN



HEDULE PL

[FOR PREVENT

= = 2023
Ttem Part name PN é Sl E|[ 1] 2]3]4]s 7189 fw|n]n
Jan | Feb | Mar\ | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
1 |Ceramic filter IT0001141 | 1Y 2 pc X
2 |Set of gaskets FPM - IT0001152 | 1Y 2 set a 1 X - | 1 1
3 |sealing GL25-12mm (SCC-C) IT0001830 | 1Y 2 pe X
4 |sealing GL18-8mm (SCC-C) IT0001831 | 1 Y 4 . pc X
5 |Driver complete IT0001823 E 2 _pc 1 X Tl
6 [Flexibletbe moootssl | sm | 1 | Pack | X | | X x x
A{:ﬁd_ﬁl_— T n ] . — T Al TR [ o | i
7 [Filter element for acid filter 1T0000732 - 4 pc Up to condition
8 |O-ring 56 x 3, FP. IT0000777 | 1Y 2 pc X
 |osstecamiescer | T N N e D ) | N i
9 |Spare parts set (for diaphragm pump) IT0000716 | 1Y 2 set X
10 |O-ring 60x3,5mm , FPM70 IT0000800 ; Y_ 5 | ;c T 1 X I
11 Filter I_n_:ezl;brili | IT0001128 - 1 | P-ack . Up to condition
S 0 e s o o |
13 [Oxygen sensor 1T0000702 | 1Y 2 pc Up to condition
7_ Disposable filter uni: o i }m 13? | 3 4 - ;c Up to condition
15 [Viton tube FPM-70-SW 4x1.5 10000741 | 1Y | 4 | Meter [ I=x[ | | [ [ 1 [ 1]

fvusmsindfiRaunshgeiauiFadostumuusmy
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Uiymwﬂm-auﬁﬂgmuw 1NA



- SERVICE REPORT
Preventive Maintenance

For
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EGCO COGENERATION cO., LTD [EGCO
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June, 2023 6th

JID2300041-005
BY:
PETRO-INSTRUMENTS CORP.,LTD



PICO

PETRO-INSTRUMENTS CORP., LTD.

7/409 Soi Vibhavadi-Rangsit 36, Vibhavadi-Rangsit Rd., Chatuchak, Chatuchak
Bangkok 10900 Thailand

Tel.:(+66) 2939 5711 (12 Lines), (+66) 2513 2333 (12 Lines), Fax. : (+66) 939

SERVICE REPORT

DOC. NUMBER REPORT DATE

EQUIPMENT: SERIAL NUMBER / TAG NUMBER BRAND / MANUFACTURER

CEMs 3 ABB

CUSTOMER NAME: LACATION: JOB NUMBER / REQUESTED NUMBER
Egco cogeneration Rayong JID2300041-005

REASON FOR VISIT

Preventive maintenance CEMs unit 11, 12,

FOUND FAILURE & CORRECTIVE ACTION DETAILS

- Operation checked of the gas analyzer all units.

- Checked diagnostic of the gas analyzer all units.

- Checked the sample gas cooler all unit was normal operation.

- Checked the sample gas feed all unit was normal operation.

- Checked the automatic condensate drain was normal operation.

- Checked the sample flow and by pass flow were kept in set point.

- Validate zero and span gas for the gas analyzer was normal response.

- Calibration zero and span gas for the gas analyzer by feed gas direct to the sample gas cooler.
# Standard gas CO supply by PICO

WORK CONCLUSION

[v] compLETED PARTS REPLACEMENT

[] 1N comPLETED
[v] CHARGE [ ] NO CHARGE PARTS NAME P/N aty.
[] seRvICE FEE | [] PROJECT WARRANTY | [[] TAKE TO OFFICE
[] TRAVELLING | [] SERVICE WARRANTY | [ | WAIT FOR PARTS
[[] sPARE PARTS | [ ] PARTS WARRANTY [] ~PROCESS
] oTHER [V] SERVICE CONTRACT | [] OTHER
TIME SPENT (HOURS)
YEAR 2023 —— TRAVELING DETAILS
MONTH 6 HOURS
DATE 7 TRAVEL BY
SERVICE TIME 6 6 FROM Pico
OVERTIME = £ TO Rayong
TRAVELING TIME TOTAL ROUND TRIP | 1
TOTAL HOURS 10 10 DISTANCE (KM.) 360
SERVICE CREW

NAME NAME

1. Mr. Phuwanai N.
2. !
CUSTOMER’S NAME CUSTOMER’S SIGNA'[&E DATE

NiAtong

?,'7991

[

8/b/2023

FORM BY: PANUMAS PRAKOBKASIKAM

SERVICE REPORT-2014
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SERVICE REPORT

Job No. : JID2300041-005 Customer name : | EGCO COGENERATION
Equipment: | CEMS Unit name : | 1SAA-IRK-1A
Manufacturer : ABB Location : Réyohg
Model : | URAS 26 | Contact name : K. Pipat Udom
Serial No. : 3.345753.3 Telephone : | 038-637-051-57 #9241
Working date : 7-June-2023 Fax.: | 081-862-4780
Traveling hour : | 4Hr, ' Email address : | Pipat.udo@egco.com
ﬁileége_: = =~ 360 km. —Working Hour : | 2 Hr.
SCOPE OF WORK Preventive maintenance continuous emission monitoring system unit 1SAA-IRK-1A.
Z:L:Sf(m‘w Sampling system.
- Checked the heated line was normal condition.
- Checked the sample gas cooler was normal operation.
- Checked the automatic condensate drain was normal operation.
- Checked the acid filter was clean.
- Checked the sample gas feed unit was normal operation.
- Checked the filter membrane was clean.
- Checked the sample flow and bypass flow were kept in set point.
- Checked the condensate alarm for cut-off pump was normal operation.
Gas analyzer
- Diagnostics checked of the gas analyzer before calibration found were
normal condition such as temperature, pressure.
- Validate zero and span for the gas analyzer found normal responding.
CORRECT ACTION Gas analyzer
- Performed zero and span calibration for the gas analyzer by feed standard
gas direct to the sample gas cooler.
- Diagnostics checked of the gas analyzer after calibrations were normal
condition.
PART REPLACEMENT = No part replacement.
RECOMMENDATION =

Internal information: ID Warranty.

Gas analyzer (Uras26) : 1360
Gas cooler (SCC-C) 17703
Gas feed unit (SCC-F) 1 7705
NOx Converter 1 7707
Sampling system 1A : 4156
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7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207

http : // www.pico.co.th E-mall-address : combustion@pico.co.th

CHECK BY : Mr. Phuwanai DATE : 7-June-2023
APPROVE BY: Mr. Nadthapong DATE: 9-June-2023
CUSTOMER SIGN : DATE :
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7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand

TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207
http : // www.pico.co.th E-mail-address : combustion@pico.co.th

GENERAL CHECK
UNIT NAME : 1SAA-IRK-1A LOCATION : HRSG 11
SET-POINT STATUS/VALUE REMARK
ITEM DESCRIPTION VALUE BEFORE AFTER
Inside cabinet

1 Temperature in Cabinet 20-25 °C 22.7 °C 24.7 °C

2 Air conditioner Operate _ OK OK

3 Humidity in Cabinet - 46 % 59 %

4 Sample gas cooler temperature 3.0°C 3.0°C 3.0°C

5 Automatic Condensate Drain Drain Drain Drain

6 Flexible tube Normal Normal Normal

7 Acid filter Clean ~ Clean Clean

8 Sample gas feed pump operate Run Run Run

9 Condensate filter Clean Clean Clean

10 Condensate monitor Normal Normal Normal

11 Sample flow 60 I/h 611/h 60 I/h

12 Bypass flow 60 I/h 60 I/h ~ 601l/h

13 Disposable filter unit. Clean ~ Clean |  Clean

14 Span gas NO cylinder > 300 psi 1,150 psi 1,100 psi |

15 | Span gas CO cylinder > 300 psi ~ 1,300psi | 1,300psi |

Onstack o _ _

16 | Heated sample probe Hot Hot Hot

17 | Filter probe Clean Clean Clean

18 | Heated line Main 140 °C 139.7 °C 139.7 °C

19 | Heated line Bypass _140°C | 139.7°C 139.7 °C

CHECK BY : Mr. Phuwanai

DATE : 7-June-2023
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PETRO-INSTRUMENTS CORP., LTD.

7/409 2.9016135980 36 0.3011859&0 w9 INg LwaIndns Agatrmw 10900

7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207

http : // www.pico.co.th E-mail-address : combustion@pico.co.th

RICO

PETRO - INSTRUMENTS CORP, LTD.

ANALYZER TEST REPORT
ANALYZER TYPE : GAS ANALYZER MENUFACTURER : | ABB
MODEL : URAS 26 SERIAL NO. : 3.345753.3
UNIT NAME : 1SAA-IRK-1A LOCATION : HRSG 11
Standard gas concentration
Parameter Concentration Start date Expire date Cylinder No.
Cco 164.6 ppm 28-Dec-2017 28-Dec-2025 CC703275
NO 82.5 ppm 27-0ct-2021 27-Oct-2025 D878359
Use ambient air for calibrate span point 02 20.95 Vol%.
MEASUREMENT RESULT BEFORE CALIBRATE
Measurement Value Status Reactive Calibration Drifts Offset&Amplify
Parameter Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
CO 0 - 200 ppm 1.0 4.08 0% 0% Passed
Co@7% 0 - 200 ppm 2.0 - - -
NOy 0 - 250 ppm 40.9 6.62 3% 7% +30% Passed
NOx@7% 0 - 250 ppm 82.8 - - -
0O, 0- 25 Vol% 14.06 13.00 0% 3% Passed
VALIDATION RESULT
Zero Span % Error
Parameter - Note
Ideal Actual Drift % Error Ideal Actual Drift % Error | Acceptance
CO 0 - 200 ppm 0.0 0.0 0.00 0.00 164.6 164.5 -0.10 0.05 +5.0 % Passed
NO 0 - 250 ppm 0.0 -0.2 -0.20 0.08 82.5 82.3 -0.20 0.08 +2.5 % Passed
0, 0- 25 Vol% 0.00 0.02 0.02 -0.02 20.95 20.90 -0.05 0.05 +0.5 % Passed
CALIBRATION RESULT
Zero Span % Error
Parameter Note
Ideal Actual Drift % Error Ideal Actual Drift % Error | Acceptance
CcO 0 - 200 ppm 0.0 0.0 0.00 0.00 164.6 164.6 0.00 0.00 +5.0 % Passed
NO 0 - 250 ppm 0.0 0.0 0.00 0.00 82.5 82.5 0.00 0.00 +2.5% Passed
0, 0- 25 Vol% 0.00 0.00 0.00 0.00 20.95 20.95 0.00 0.00 +0.5 % Passed
MEASUREMENT RESULT AFTER CALIBRATE
Measurement Value Status Reactive Callbration Drifts Offset&Amplify
Parameter Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
CO 0 - 200 ppm 1.0 4.08 0% 2% Passed
CO@7% 0 - 200 ppm 2.0 - = = -
NOy 0 - 250 ppm 54.5 7.49 0% 6% +30% Passed
NOx@7% O - 250 ppm 117.9 - 5 2 -
0, 0- 25 Vol% 14.50 13.28 0% 0% Passed
* % Error Calculate from percent of range.
CHECK BY : Mr. Phuwanai
DATE : 7-June-2023
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PETRO-INSTRUMENTS CORP., LTD.
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7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207
http : // www.pico.co.th E-mail-address : combustion@pico.co.th

SERVICE REPORT

JobNo.: | JID2300041-005 Customer name @ _i EGCO COGENERATION
| Equipment: | CEMS ‘Unitname: | 1SAA-IRK-1B
Manufacturer : ABB Location : | Rayong
Model : | URAS 26 Contact name : | K. Pipat Udom
Serial No.: _‘ 3.387669.9 Telephone : 038-637-051-57 #9241
Working date : 7-June-2023 Fax. : | 081-862-4780
Travelinghour: | 4Hr, Emailaddress: | Pipat.udo@egco.com
Mileage : | 360 km., Working Hour : 2 Hr.
SCOPE OF WORK Preventive maintenance continuous emission monitoring system unit 1SAA-IRK-1B.
PHYSICAL & FUN ON -
pling sy ]
CHECK Sampling system
- Checked the heated line was normal condition,
- Checked the sample gas cooler was normal operation.
- Checked the automatic condensate drain was normal operation.
- Checked the acid filter was clean.
- Checked the sample gas feed unit was normal operation.
- Checked the filter membrane was clean.
- Checked the sample flow and bypass flow were kept in set point.
- Checked the condensate alarm for cut-off pump was normal operation.
Gas analyzer
- Diagnostics checked of the gas analyzer before calibration found were
normal condition.
- Validate zero and span for the gas analyzer was normal responding.
CORRECT ACTION Gas analyzer
- Performed zero and span calibration for the gas analyzer by feed standard
gas direct to the sample gas cooler.
- Diagnostics checked of the gas analyzer after calibrations were normal
condition.
PART RE EMENT - No part replacement.
RECOMMENDATION _
Internal information: ID Warranty.
Sampling system 1B 1 4157
Gas analyzer (Uras26) 14723
Gas cooler (SCC-C) 17704
Gas feed unit (SCC-F) 1 7706
NOx Converter 17708
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7/409 Sol Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand

TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207
http : // www.pico.co.th E-mail-address : combustion@pico.co.th

CHECK BY ; Mr. Phuwanai DATE : 7-June-2023
APPROVE BY: Mr. Nadthapong DATE: 9-June-2023
CUSTOMER SIGN : DATE :
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7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand

TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207
http : // www.pico.co.th E-mail-address : combustion@pico.co.th

GENERAL CHECK
UNIT NAME : 1SAA-IRK-1B LOCATION : HRSG 12
ITEM DESCRIPTION SET-POINT STATUS/VALUE REMARK
VALUE BEFORE AFTER
Inside cabinet

1 Temperature in Cabinet 20-25 °C 23.3°C 24.1 °C

2 Air conditioner Operate OK OK

3 Humidity in Cabinet - 43 % 48 %

4 Sample gas cooler temperature 3.0°C 3.0°C 3.0°C

5 Automatic Condensate Drain | Drain ] Drain Drain

6 Flexible tube Normal Normal Normal

7 Acid filter Clean Clean Clean

8 Sample gas feed pump operate Run ~ Run Run

9 Condensate filter Clean Clean Clean
10 | Condensate monitor Normal Normal | Normal

11 Sample flow 60 I/h 60 I/h 60 I/h

12 Bypass flow %20 |/h 20 I/h 20 I/h

13 Disposable filter unit. Clean ~ Clean Clean

14 Span gas NO cylinder > 300 psi 1,100 psi 1,100 psi

15 Span gas CO cylinder > 300 psi 1,300 psi 1,300 psi

_ |Onstack A R e Y e

16 | Heated sample probe Hot Hot Hot

17 | Filter probe | Clean _Clean Clean

18 | Heated line Main _ 140 °C 1S95"CC 139.3 °C

19 | Heated line Bypass 140 °C 139.4 °C 139.3 °C

CHECK BY : Mr. Phuwanai

DATE : 7-June-2023
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PETRO-INSTRUMENTS CORP., LTD.

7/409 21.50A598m 36 0.53a163980 WUI9IRANT LURIINT NFILW1 10900
7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207

http : // www.pico.co.th E-mail-address : combustion@pico.co.th

ANALYZER TEST REPORT
ANALYZER TYPE : GAS ANALYZER MENUFACTURER : | ABB
MODEL : URAS 26 SERIAL NO. : 3.387669.9
UNIT NAME : 1SAA-IRK-1B LOCATION : HRSG 12
Standard gas concentration
Parameter Concentration Start date Expire date Cylinder No.
CO 164.6 ppm 28-Dec-2017 28-Dec-2025 CC703275
NO 82.5 ppm 27-0ct-2022 27-0ct-2025 D878359
Use ambient air for calibrate span point O2 20.95 Vol%.
MEASUREMENT RESULT BEFORE CALIBRATE
Measurement Value Status Reactive Calibration Drifts Offset&Amplify
Parameter - - Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
CcO 0 - 200 ppm 1.6 4.13 -1% -3% Passed
CO@7% 0 - 200 ppm 3.3 - - -
NOx 0 - 250 ppm 41.1 6.63 0% -2% +30% Passed
NO@7% 0 - 250 ppm 86.0 - - -
0, 0- 25 Vol% 14.28 13.14 0% 1% Passed
VALIDATION RESULT
Zero Span % Error
Parameter Note
Ideal Actual Drift % Error Ideal Actual Drift % Error | Acceptance
Cco 0 - 200 ppm 0.0 0.1 0.10 -0.05 164.6 164.8 0.20 -0.10 +5.0 % Passed
NO 0 - 250 ppm 0.0 0.1 0.10 -0.04 82.5 82.0 -0.50 0.20 +2.5% Passed
0, 0- 25 Vol%| 0.00 0.02 0.02 -0.02 20.95 20.92 -0.03 0.03 +0.5 % Passed
CALIBRATION RESULT
Zero Span % Error
Parameter Note
Ideal Actual Drift % Error Ideal Actual Drift % Error | Acceptance
CcO 0 - 200 ppm 0.0 0.0 0.00 0.00 164.6 164.6 0.00 0.00 +5.0 % Passed
NO 0 - 250 ppm 0.0 0.0 0.00 0.00 82.5 82.5 0.00 0.00 +2.5% Passed
0, 0- 25 Vol%| 0.00 0.00 0.00 0.00 20.95 20.95 0.00 0.00 +0.5 % Passed
MEASUREMENT RESULT AFTER CALIBRATE
Measurement Value Status Reactive Calibration Drifts Offset&Amplify
Parameter Note
Reading Analog (MA) Offset (%) Amplify (%) Acceptance
CcO 0 - 200 ppm 1.0 4.08 -1% -4% Passed
Co@7% 0 - 200 ppm 2.2 - E = -
NOx 0 - 250 ppm 42.1 6.69 0% -2% +30% Passed
NOx@7% O - 250 ppm 93.8 : - - -
0, 0- 25 Vol% 14.69 13.40 0% 0% Passed
* 9% Error Calculate from percent of range.
CHECK BY : Mr. Phuwanai
DATE : 7-June-2023

4 of 4




CERTIFICATE OF STANDARD GAS



PPC _ 6T Hes¢

- Airgas Specialty Gases co
Airgas USA, LLC
Alrgasw 600 Union Landing Road
an Air Liquide company E;;:::::so"’ NJ 08077-0000
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: EQ2NIS9E15A3300 Reference Number: 82-401076401-1
Cylinder Number: CC703275 Cylinder Volume: 144 3 CF
Laboratory: 124 - Riverton (SAP) - NJ Cylinder Pressure: 2015 PSIG
PGVP Number: B52017 Valve Outlet: 350
Gas Code: CO,BALN Certification Date: Dec 28, 2017

Einration Date: Dec 23I 2025

Certification performed In accordance with “EPA Traceability Protoco! for Assay and Cedification of Gaseous Calibration Standards (May 2012)” document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a totat analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurilies which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis unless otherwise noted.

Do Mot Use This Czlindar below 100 psiﬁ‘ |.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
CARBON MONOXIDE 160.0 PPM 164.6 PPM G1 +/- 0.9% NIST Traceable 12/28/2017
NITROGEN Balance

CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 12062228 CC365471 97.56 PPM CARBON MONOXIDE/NITROGEN +/- 0.6% May 25, 2018
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
l Nicolet 6700 AHR0801933 CO FTIR Dec 08, 2017

Triad Data Available Upon Request
NOTES:PO# 5217005382

This calibration std. has been certified in accordance with the May 2012 EPA Traceability Protocol,
Document EPA-600/R-12/531. All testing processes and measurements conform to the requirements of
ISO/IEC 17025 and to Airgas ISO 9001:2000 and relate only to items identified on this certificate. All values
are certified to be NIST Traceable with total uncertainty as detailed under Analytical Uncertainty. This
document shall not be reproduced in full without written approval of the issuer.

/ACCREDITED)

TESTING CERT No. 2000.02

Y T a—

= Approved for Release Page 1 of 82-401076401-1




THE LINDE GROUP

Special Gases Mixture

Certificate Of Analysis

Customer Details
Name:

EGCO ENGINEERING AND SERVICE

Address:

Customer Tag No.:

222 Moo. 8, A. Mabkha, A. King Aumphur

Nikhom Pattana, Rayong 21180

Certificate Details
Number:

3218/22 Date of Issue: 27-0ct-2022 Expiry date: 27-0ct-2025
Material Details
Production Order: 90174084 Material Code: 431600-SV-44 Cylinder No 0878359
Gas content: 1.25 @ Filling pressure: 130.0 bar Valve: CGA 66055
Cylinder Owner: LINDE Cylinder Material: Spectra seal Cylinder Size: 10L
Laboratory Report
Analytical Result
Component Nl Analysis Result' Uncertainty’ Method of Analysis® Assay Date
Concentration
Nitric Oxide 85.0 ppm 82.5 ppm 1 1% relative (6) 1-PB-352 19-Oct & 26-0ct-22
Other NOx impurity Less than 4.1 ppm
In Nitrogen
Reference Standard used in Assay
Reference Standard Cylinder number Concentration Expiry date:
Nitric Oxide 12282056 50.87 +0.25 ppm 6-May-2023
In Nitrogen
Analytical Instruments used in Assay
Instrument/Make /Model Analytical Principle Last Multipoint Calibration

FTIR Spectrometers Nicolet iS50

FTIR-NO

1-0ct-2022

Recommend usage condition

Minimum utilization:

Storage condition:

5% of actual content or before expire date whichever comes first.
Keep in well ventilation and secure area.

Comments

When reordering, please quote the material number

Note:

1. Al results expressed in this report are on mole /mole basis, unless otherwise specified. The Assay of this Standard has been performed in

accordance with the EPA Traceability Protocal EPA-600/R-12/531 fo the Assa
2. The reported expanded uncertainty is based on a standaid uncertaint
The measurement of this material is lraceable 1o 1he Si thiough

other recognised national metiology institutes,

3. (1) Gas Chiomatography, (2) Paramagnetic Oxygen Analyzer, (3) Electiochemical Oxygen Analyzer, (4) Electrochemical Moisture Analyzer,
(5) Total Hydrocarban Analyzer, (6) Other - Specified

Page 1 of 1

This report shall not be reproduced except in full
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y and Certilication of Gaseous Calibration Standards using procedure G1
y multiplied by a covetage factor k=2, providing a level of confidence of approximately 95%.
Ihe reference gas standard which is traceable to Swiss National Standard of Mass o
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PREVENTIVE MAINTENANCE PLAN



Interval

SCIEDULE PLAN FOR PREVENTIVE MAINTENANCE CEMS

<

1 |Ceramic filter IT0001141 | 1Y 2 pc X
2 |Set of gaskets FPM ITO001152 | 1Y 2 set X
| [Sample gas cooler SCC-C !
3 |sealing GL25-12mm (SCC-C) - "a)(;()-l;; _1 Y 2 pc | X i
4 |sealing GL18-8mm (SCC-C) IT0001831 | 1Y 4 i pc o X
5 |Driver complete IT0001823 | 1Y 2 pc X
6 |Flexible tube IT0001931 | 3M 1 Pack | X X X
Acidﬁlte:.nit__ e == gy || e
7 |Filter element_for acid filter - __1'1:00(573_2 4 _4 _pc_ Up to condition
8 |O-ting 56 x 3, FPM IT0000777 | 1Y 2 pe X
Gas feed unit SCC-F ) |
) 9_ _Spare parts set (for diap;gm_pun:p)_ o ROJHG_ I _lY_ _2 set X | B
10 |O-ring 60x3,5mm , FPM70 1T0000800 | 1Y 2 pc X
11__ E ﬂtel: membrane ITOOBl 128_ L = N 1 :a; — Up to condition =
e oo i e | |
13 |Oxygen sensor IT0000702 | 1Y 2 pc Up to condition
14 |Disposable filter unit 1T0001136 3 4 pc Up to condition
1S |Viton tube FPM-70-SW 4x1.5 IT6000741 1Y 4 Meter l | X | | I l [ |
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