SERVICE REPORT
Preventive Maintenance

For

EGCO COGENERATION co., LTD [EGCO

July, 2023 7t
JID2300041-006

BY:
PETRO-INSTRUMENTS CORP.,LTD



PICO

PETRO-INSTRUMENTS CORP., LTD.

71409 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
Egco cogeneration Rayong JID2300041-006

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

] N compLETED
[v] cHARGE [] No CHARGE PARTS NAME PIN QTy.
[] serviceErFEe | [ ] PROJECTWARRANTY | [ ] TAKE TO OFFICE
I:I TRAVELLING D SERVICE WARRANTY D WAIT FOR PARTS
[[] sPAREPARTS | [T] PARTS WARRANTY [] W~PRocEss
1 otHer [/ SERVICE CONTRACT M otHer
TIME SPENT (HOURS)
eSS k) TOTAL TRAVELING DETAILS
MONTH 1 HOURS
DATE 6 TRAVEL BY
SERVICE TIME 6 6 FROM Pico
OVERTIME - ' TO Rayong
TRAVELING TIME 4 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 SIG DATE
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PETRO-INSTRUMENTS CORP., LTD.
7/409 21.30 65080 36 0.901765980 Luvandns Luaag¥ns ngatmwy 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. : | J1D2300041-006 | Customername: | EGCO COGENERATION
_ quﬂing_nt : [__CEMS - 1 Unit name : ] 1SAA-IRK-1A
Manufacturer : | ABB ‘L Location : P j_Rayong
Model | URAS 26 ' Contact name : | K. Pipat Udom
SeralNo.: | 3.3457533 Telephone: | 038-637-051-57 #9241
‘Working date : 7-July-2023 Fax.: | 081-862-4780
ir_a\_le_lig_g_ hour o ___—[ 4 Hr. _il_ Email address : _’ Pip_at_.l]do_@aco.com
Mileage : [ 360 km. [ Working Hour : | 2H
SCOPE OF WORK Preventive maintenance continuous emission monitoring system unit 1SAA-IRK-1A.
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, pressuie.
- 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) 1 7703
Gas feed unit (SCC-F) 1 7705
NOx Converter 1 7707
Sampling system 1A : 4156
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PETRO-INSTRUMENTS CORP., LTD.
PrRO - InsTRUMENTS Conp,Lrp.  7/409 2. 50658 36 0.301f%86 uuvaadng Luagdns agovw 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
hitp : // www.pico.co.th E-mail-address : combustion@pico.co.th

CHECK BY : Mr. Phuwanai DATE : 6-July-2023
APPROVE BY: Mr. Nadthapong DATE: 10-July-2023
CUSTOMER SIGN : DATE :
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PETRO-INSTRUMENTS CORP., LTD.
7/409 2150658 36 0.30MF598a LB9RTNT LURIETAT AFIMKY 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

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

| Bl Temperature in Cabinet 20-25 °C 227°C | 247°C
2 Air conditioner Operate | OK OK
3 Humidity in Cabinet - 1 56 % 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 61l/h | 601/h
12 Bypass flow 60 I/h 60 I/h 601/h
13 Disposable filter unit. Clean ~ Clean Clean
14 | Span gas NO cylinder . >300psi | 1,100psi | 1,100 psi

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

On stack | gl | [ 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 : 6-July-2023
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PETRO-INSTRUMENTS CORP., LTD.
7/409 21301765985 36 0.30MA5980 w29 TNT LURAE AN AFaw 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

ANALYZER TEST REPORT

ANALYZER TYPE :
MODEL :

UNIT NAME :

GAS ANALYZER

URAS 26

1SAA-TIRK-1A

MENUFACTURER :

SERIAL NO. :

LOCATION :

ABB

3.345753.3

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-Oct-2021 27-0ct-2025 D878359
Use ambient air for calibrate span point 02 20.95 Vol%.
MEASUREMENT RESULT BEFORE CALIBRATE
M : —— : -
R easurement Value Status Reactive Calibration Drifts Offset&Amplify o
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
CO 0 - 200 ppm 0.2 4.02 0% -2% Passed
COo@7% 0 - 200 ppm 7.2 - - -
NOy 0 - 250 ppm -2.5 3.84 3% 22% 1+30% Passed
NOx@7% 0 - 250 ppm -89.4 - - -
0, 0- 25 Vol% 20.56 17.16 0% 2% Passed
VALIDATION RESULT
Zero Span % Error
Parameter Note
Ideal Actual Drift % Error Ideal Actual Drift % Error | Acceptance
CO 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 -0.2 -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
Parameter Zero = s 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 0.2 4.02 0% -1% Passed
CO@7% 0 - 200 ppm 7.2 - - - E
NOy 0 - 250 ppm 100.0 10.40 0% 5% 130% Passed
NOx@7% 0 - 250 ppm 226.8 - - - -
0, 0- 25 Vol% 14.80 13.47 0% 0% Passed
* % Error Calculate from percent of range.
CHECK BY : Mr. Phuwanai
DATE : 6-July-2023
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PETRO-INSTRUMENTS CORP., LTD.
PETRO - INsTRUMENTS CoAP, Lrp.  7/409 21.30116598m 36 0.30116358a wuvandng waandns agatvwy 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.: | JID2300041-006 [ Customername: | EGCO COGENERATION
Equipment: | CEMS | Unitname: | 1SAA-IRK-1B
Manufacturer: | ABB | Location: Rayong

Model : URAS 26 Contact name : K. Pipatudom
Serial No. : 33876699 Telephone: | 038-637-051-57 #9241
Working date : | 6-July-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.
—Z:\E{gf(c“' & 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
normai 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) 1 7704
Gas feed unit (SCC-F) 1 7706
NOx Converter 17708
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PETRO-INSTRUMENTS CORP., LTD.

7/409 2506598 36 0.101268%08a unvIndng Lueandns ngavwy 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 : 6-July-2023
APPROVE BY: Mr. Nadthapong DATE: 10-July-2023
CUSTOMER SIGN : DATE :
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PETRO-INSTRUMENTS CORP., LTD.
7/409 21.37136598a 36 0301155986 w2930 dNs LanndIng ngatnw 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 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 220 I/h 20 I/h 20 1/h
13 Disposable filter unit. Clean Clean Clean
14 Span gas NO cylinder > 300 psi 1,100 psi | 1,100 psi
15 | SpangasCOcylinder >300psi | 1,300psi | 1,300psi | .
On stack | is
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 : 6-July-2023
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PETRO-INSTRUMENTS CORP., LTD.

PETRO - INSTRUMENTS Comp, Lo, 7/409 263016538 36 0.3017165980 w119 Ins Laaagdns ngawws 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-1B

MENUFACTURER :
SERIAL NO. :

LOCATION :

ABB

3.387669.9

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 | offset&Amplify
Parameter Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
co 0 - 200 ppm -0.2 3.98 -1% -4% Passed
CO@7% 0 - 200 ppm -0.5 - - -
NOy 0 - 250 ppm 104.8 10.71 0% -1% 1+30% Passed
NOx@7% 0 - 250 ppm 244.9 s - -
0, 0- 25 Vol% 14.98 13.59 0% 2% Passed
VALIDATION RESULT
Parameter e Soar o Fy Note
Ideal Actual Drift % Error Ideal Actual Drift % 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 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
Parameter Zero = kAN 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 -0.2 3.98 -1% -2% Passed
Co@7% 0 - 200 ppm -0.5 - - = =
NOy 0 - 250 ppm 106.6 10.82 0% 0% 130% Passed
NO@7% O - 250 ppm 247.4 - - - -
0, 0- 25 Vol% 14.94 13.56 0% 0% Passed
* % Error Calculate from percent of range.
CHECK BY : Mr. Phuwanai
DATE : 6-July-2023
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CERTIFICATE OF STANDARD GAS



Alrgas

an Air Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO02NI99E15A3300 Reference Number:
Cylinder Number: CC703275 Cylinder Volume;
Laboratory: 124 - Riverton (SAP) - NJ Cylinder Pressure:
PGVP Number:; B52017 Valve Outlet:

Gas Code: CO,BALN Certification Date:

volume/volume basis unjess otherwise noted.

PPL 61 Hesg

[
Airgas Specialty Gases o

Airgas USA, LLC

600 Union Landing Road
Cinnaminson, NJ o8o077-0000
Airgas.com

82-401076401-1
144.3 CF
2015 PSIG

350

Dec 28, 2017
ExElration Date: Dec 23i 2025

Certification performed In accordance with “EPA Traceability Protocol for Assay and Cerlfication of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/534, using the assay procedures listed. Analytical Methedology does not require carrection for analytical interference. This cylinder has a total anelytical
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

Do Not Use This Cylinder below 100 psi& 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 LotID Cylinder No Concentration Uncertainty Expiration Date

NTRM 12062228 CC365471

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle

97.56 PPM CARBON MONOXIDE/NITROGEN

+/- 0.6%

Last Multipoint Calibration

May 25, 2018

I 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
ISOMEC 17025 and to Airgas 1SO 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.

ke

Approved for Release

TESTING CERT No. 2000.02

Page 1 of 82-401076401-1



THE LINDE GROUP

Certificate Of 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: 431600-5v-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: 101
Laboratory Report
Analytical Result
Component Normina! Analysis Result' Uncertainty? Method of Analysis® Assay Date
Concentration ;
Nitric Oxide 85.0 ppm 82.5 ppm + 1% relative (6) I-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 12282056G 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 repoit are on mole/mole basis, unless otherwise specified. The Assay of this Standard has been performed in
accordance with the EPA Tiaceabilily Protacal EPA-600/R-12/531 for the Assay and Certitication of Gaseous Calibration Standards using proceduie G1
2. The teported expanded uncertainly is based on a standard uncertainty multiplied by a coverage factor k=2, providing a level of canfidence of approximately 95%

The measurement of this material is traceable o the S1 through the reference gas standard which is traceable to Swiss National Standard of Mass of
other recognised national melrology institutes.

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

i)

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

Page 10f 1

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

Linde (Thailand) Public Company Limited tss:k/2, 15 Oct 2021
PLC. Regiskialion no.0107537000725

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

UGn 3w (Ustinalne) 9via (Unou)
reduuusdnmmisuaid 0107637000765
du 15 UWUTIMIES 19 2/3 Vi 14 AUUUWUI-ASIA NU. 6,5 AUWIMD
Insans (66) 2338-6333
Tsvvuioalnss : 105 w) 5 AUWATAS pUU:NY T:BYINSY 24180
Tnsfiwri (66) 38.570-479-93 nsans (66) 38.570-323

DUTOWE 9.aunsusams 10540 Insiwri (66) 2338-6100 Bangplee, Samutprakarn 10540, Tel (66) 2338-6100
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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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
Egco cogeneration Rayong JID2300041-007

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

|

COMPLETED

PARTS REPLACEMENT

] INCOMPLETED
[v] cHARGE [] NO CHARGE PARTS NAME P/N QTy.
[] servicEFEE | [[] PROJECT WARRANTY | [] TAKE TO OFFICE
[ ] TRAVELLING [] SERVICE WARRANTY [] WAITFORPARTS
[] SPAREPARTS | [ ] PARTS WARRANTY [] INPROCESS
[] oTHER [v] SERVICE CONTRACT [] oTHER
TIME SPENT (HOURS)
e 2023 —_— TRAVELING DETAILS
MONTH 8 HOURS
DATE 8 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’S NAME CUSTOMER’S SIGNATURE DATE
- P \
-
ks 20! ‘7%,/ 8/a /2027

FORM BY: PANUMAS PRAKOBKASIKAM

SERVICE REPORT-2014
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PETRO-INSTRUMENTS CORP., LTD.

7/409 21,30 6A59&m 36 0.301265980 avanIng LueanIng ngoww 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. : JID2300041-007 Customer name : EGCO COGENERATION
Equipment : | CEMS | unit name : | 1SAA-TRK-1A
Manufacturer : ' ABB Location : | Rayong
Model : ‘ URAS 26 Contact name : | K. '-Pip'a’t Udom
Serial No. : | 3.345753.3 Telephone : 038-637-051-57 #9241
‘Working date : 8-August-2023 Fax. : | 081-862-4780
Traveling hour : 4 Hr. Email address : Pipat.udo@egco.com
Mileage : _ 360 km. | Working Hour : | 2 Hr. B
SCOPE OF WORK Preventive maintenance continuous emission monitoring system unit 1SAA-IRK-1A.
-rww 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

11360
: 7703
: 7705

1 7707

Sampling system 1A

1 4156
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PETRO - INsTRUMENTS CoRe,Lrp.  7/409 21.501261508m 36 0.3aMATedn w93 dns Luaandns natmw+ 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 : 8-August-2023
APPROVE BY: Mr. Nadthapong DATE: 10-August-2023
CUSTOMER SIGN : DATE :
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PETRO-INSTRUMENTS CORP., LTD.
7/409 213283980 36 0.901AFI&A LU INT LURAGINT AFILKWY 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-TRK-1A LOCATION : HRSG 11
SET-POINT STATUS/VALUE REMARK
ITEM DESCRIPTION VALUE BEFORE AFTER
Inside cabinet

1 Temperature in Cabinet 20-25 °C 20.7 °C 23.7 °C

2 | Airconditioner Operate |  OK oK |

3 Humidity in Cabinet _ - | 33% 52 %

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 1,000 psi 1,000 psi

15 | Span gas CO cylinder > 300 psi 1,300 psi 1,300 psi
_ |onstack | o 3 4 P

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 : 8-August-2023
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PETRO-INSTRUMENTS CORP., LTD.
7/409 2130603986 36 0.301A5IRe wu9lnAnT LIeasAns ngatvind 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 Callbration Drifts Offset8Amplify
Parameter - Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
CO 0 - 200 ppm 1.3 4.10 0% -1% Passed
Co@7% 0 - 200 ppm 2.6 - - -
NOy 0 - 250 ppm 43.5 6.78 3% 14% +30% Passed
NOx@7% O - 250 ppm 88.1 - - -
0, 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 0.1 0.10 -0.05 164.6 164.4 -0.20 0.10 +5.0 % Passed
NO 0 - 250 ppm 0.0 -0.3 -0.30 0.12 82.5 82.4 -0.10 0.04 +2.5 % Passed
0O, 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
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 1.0 4.08 0% -2% Passed
00@7% 0 - 200 ppm 2.0 - - - -
NOy 0 - 250 ppm 55.5 7.55 0% 5% 1+30% Passed
NOx@7% 0 - 250 ppm 121.2 - - - -
0, 0- 25 Vol% 14.56 13.32 0% 0% Passed
* 9% Error Calculate from percent of range.
CHECK BY : Mr. Phuwanai
DATE : 8-August-2023
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PETRO-INSTRUMENTS CORP., LTD.
PETRO - INsTRUMENTS Coap, Lo, 7/409 2.30MA%dm 36 0.30MA38R ww193ndns Laeandns ngavw4 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. : JID2300041-007 Customer name : | EGCO COGENERATION
Equipment : )l '_CEM_S Unit name : 1SAA-IRK-iB_ -
Manufacturer : ABB ) Location : R_ayong_;
Model : URAS 26 o Contact name : K. Pipat Udom
Serial No. : 3.387669.9 Telephone : 038-637-051-57 #9241
Working date : 8-August-2023 Fax. : 081-862-4780
| Travelinm:_ | 4 Hr. Email address : , P_ipgt.udo@ech).com
Mileage : 360 km. Working Hour : | 2 Hr. : :
SCOPE OF WORK Preventive maintenance continuous emission monitoring system unit 1SAA-IRK-1B.
PHYSICAL & FUNCTION | 5oy pling 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
norimndai Conuaiuon.
- 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) 1 7706
NOx Converter 17708
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PETRO-INSTRUMENTS CORP., LTD.

7/409 219085980 36 0.3016598 u29qART LIRIEINT ATIVKWY 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 : 8-August-2023
APPROVE BY: Mr. Nadthapong DATE: 10-August-2023
CUSTOMER SIGN : DATE :
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PETRO-INSTRUMENTS CORP., LTD.
PETRO - InsTRUMENTS Core, Lo, 7/409 219012603087 36 0.9017A3980 w1193ndns Luaandng Azt 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 | 23.3°C 24.1 °C

2 | Air conditioner Operate OK OK

3 Humidity in Cabinet \ = 36 % 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 gasfeed 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 1,000 psi 1,000 psi

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

__ |Onstack Sepfle g ol o o o Y i
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 ; 8-August-2023

3of4



RPICO

PETRO - INSTRUMENTS CORP, LTD.

a a d o e
UVIHN m‘vﬂm-euﬁﬂgmuw 1NN

PETRO-INSTRUMENTS CORP., LTD.
7/409 u4.3n116598a 36 0. IaNATIAA Lu93RANT LUAARTNT NgaLnY 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-1B

MENUFACTURER :
SERIAL NO. :

LOCATION :

ABB
3.387669.9
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%o.
MEASUREMENT RESULT BEFORE CALIBRATE
Measurement Value Status Reactive Calibration Drifts Offset&Amplify
Parameter Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
cOo 0 - 200 ppm 0.7 4.06 -1% -2% Passed
CO@7% 0 - 200 ppm 1.4 - - -
NOy 0 - 250 ppm 43.0 6.75 0% 0% +30% Passed
NOx@7% 0 - 250 ppm 88.0 E - -
0, 0- 25 Vol% 14.13 13.04 0% 2% Passed
VALIDATION RESULT
Zero Span % Error
Parameter Note
Ideal Actual Drift % Error Ideal Actual Drift % 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 82.0 -0.50 0.20 +2.5% Passed
0O, 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
Measurement Value Status Reactive Calibration Drifts Offset&Amplify
Parameter Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
CO 0 - 200 ppm 1.0 4.08 -1% -2% Passed
|CO@7% 0 - 200 ppm 2.2 m - - -
NOy 0 - 250 ppm 44.0 6.82 0% 0% +30% Passed
NOx@7% 0 - 250 ppm 96.2 - 5 - -
0, 0- 25 Vo% 14.57 13.32 0% 0% Passed
* O Error Calculate from percent of range.
CHECK BY : Mr. Phuwanai
DATE : 8-Augsut-2023
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CERTIFICATE OF STANDARD GAS



Certificate Of 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: 431600-5v-44 Cylinder No.: D878359
Gas content: 1250 Filling pressure: 130.0 bar Valve: CGA 660 S
Cylinder Owner: LINDE Cylinder Material: Spectra seal Cylinder Size: 10L
Laboratory Report
Analytical Result
Component Normina_l Analysis Result’ Uncertainty? Method of Analysis® Assay Date
Concentration A .
Nitric Oxide 85.0 ppm 82.5 ppm + 1% relative (6)1-PB-352 19-0ct & 26-0ct-22
Other NOX impurity Lessthan 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 instryments 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 for the Assay and Cerlification of Gaseous Calibralion Standards using procedure G1
2. The reported expanded uncertainty is based on a standard uncerlainty multiplied by a coverage factor k=2, providing a level of confidence of approximately 95%.
The measuiement of this material is traceable Lo the SI through the reference gas standard which is traceable 1o Swiss National Standard of Mass of
other recognised national melrology institutes.

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

Page 10l 1

This report shall nol be reproduced except in full

uSdn Awd Us:malne) $fm (Umvu)

niGouusdmmmau 0107537000785
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InsAwri (66) 38.570-479-93

Insans (66) 2338-6333

Insans (66) 38.570-323

Sukanya Parinyasoontorn

c(of)

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

PB-002/F006

Linde (Thailand) Public Company Limited Iss:K/2,15 Ocl 2021

PLC Reglsration no 0107517000785

15" Floor, Bangna Tower A, 2/3 Moo 14, Bangna Trad KM. 6.5 Road, Bangkaew

Bangplee, Samulprakarn 10540, Tel (66) 2338-6100

Fax (66) 2338-6333

wellgrow Plant: 105 Moo 5, T.Bangsamak, A.Bangpakong, Chachoengsao 24180

Thalland, Tel (66) 38.570-479-93

Fax (66) 38 570-323
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- Airgas Specialty Gases Co
AI I-g a s Airgas USA, LLC
s 600 Uni'on Landing Road
an Air Liquide company %&::2';“"’ 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 Pratocol for Assay and Cerlification of Geseous 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 total analytical
uncertainty as stated below with a confidence leve! of 85%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basls unless otherwise noted.

Do Not Use This Czll'nder below 100 Esﬁai [e 0.7 waeasca!a.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
CARBON MONOXIDE 160.0 PPM 164.6 PPM G1 +/- 0.8% 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 AHR0801833 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 1SO 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

o A

Approved for Release Page 1 of 82-401076401-1

/



PREVENTIVE MAINTENANCE PLAN



Item

Part name

P/N

[nterval

Q'ty

Unit

1 |Ceramic filter IT0001141 2 pc X
2 |Set of gaskets FPM IT0001152 | 1Y 2 set X
Sample gas cooler SCC-C
3 |sealing GL25-12mm (SCC-C) ITO001830 | 1Y 2 pe X
4 |sealing GL18-8mm (SCC-C) 1T0001831| 1Y 4 pc X
5 |Driver complete IT0001823 | 1Y 2 pc X
6 |Flexible tube IT0001931 | 3 M 1 Pack X X X
Acid filter unit
Filter element for acid filter 110000732 - 4 pc Up to condition
8 |O-ring 56x 3, FPM 1T0000777 | 1Y 2 pc X
Gas feed unit SCC-F
9 |Spare parts set (for diaphragm pump) ITO000716 | 1Y 2 set X
10 |O-ring 60x3,5mm , FPM70 ITO000800| 1Y 2 pc X
11 |Filter membrane 1T0001128 - 1 Pack Up to condition
s S e e e i S
13 |Oxygen sensor IT0000702 | 1Y pi pc Up to condition
14 |Disposable filter unit 1T0001136 3 4 pc Up to condition
15 [Viton tube FPM-70-SW 4x1.5 110000741 | 1Y | 4 [ Meter [x] [ T T T T T [ |

fmuamadilfisaumsigeinndeeatuauun
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fmuanisidoutandunlfewuurunsazsions

PICO

FrTmo . perTacsesn s Coar. L

VSHmnn i-duaagwun $1in



SERVICE REPORT
Preventive Maintenance

For

i

EGCO COGENERATION CO., LTD EGCO

GROUP

September, 2023 %"
JID2300041-008

BY:
PETRO-INSTRUMENTS CORP.,LTD



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) 2939 4207, (+66) 2939 4207

Website : http:/fwww.pico.co.th email-address: pico@pico.co.th , combustion@pico.co.th

PICO

SERVICE REPORT

REPORT DATE 8-Sep-2023
EQUIPMENT: SERIAL NUMBER / TAG NUMBER BRAND / MANUFACTURER
CEMs - ABB
CUSTOMER NAME: LOCATION: JOB NUMBER / REQUESTED NUMBER
Egco cogeneration Rayong JID2300041-008

SCOPE OF WORK / 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
vl COMPLETED PARTS REPLACEMENT
[[] mNCOMPLETED
[v] cHARGE [} NO CHARGE PARTS NAME P/N QTY.
[] servicEFEE | [] PROJECT WARRANTY [] Take TO OFFICE
[] TRaveLlng | [] SERVICE WARRANTY [] warT FOR PARTS
[] sparEPARTS | [[] SPARE PART WARRANTY | [] IN PROCESS
[] omHER [/] sErvICE cONTRACT [] omHEr
TIME SPENT (HOURS)
YEAR
2029 TEEA TRAVELING DETAILS
MONTH
9 HOURS
DATE 7 TRAVEL BY
SERVICE TIME 6 FROM Pico
OVERTIME . TO Rayong
TRAVELING TIME TOTALROUND TRIP | {
TOTAL HOURS 10 DISTANCE (KM.) 360
SERVICE CREW
NAME NAME
1. Mr. Phuwanai N. 3.
2. 4.

CUSTOMER’S NAME

NN Q!

CUSTOMER'’S SIGNATURE

DATE

8/9 [202%

FM-SA-002 57697880

1SUJURII RO 150823

PAGE 1 OF 1
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UNIT 1A
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PETRO-INSTRUMENTS CORP., LTD.
PuTRO - InsTRUMENTS Core,Lrn. 7/409 2150 M8308n 36 n.An1fTedn w9 dns wnaging nquivny 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

| J1D2300041-008 | EGCO COGENERATION
| CEMS | 1SAA-IRK-1A

| ABB | Rayong
| URAS 26 K. Pipat Udom

3.345753.3 | 038-637-051-57 #9241

| 7-September-2023

| 081-862-4780
| 4 Hr.

| 360 km.
SCOPE OF WORK Preventive maintenance continuous emission monitoring system unit 1SAA-IRK-1A.
W mmm
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.

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.

RECOMMEND. N

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 14156
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PETRO-INSTRUMENTS CORP., LTD.
PaTRo - InsTRussnTs Core, Lro.  7/409 41.901639&a 36 a.90A308a u193aqing Luaanins nyowmny 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

Mr. Phuwanai 7-September-2023

Mr. Nadthapong 11-September-2023
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PETRO-INSTRUMENTS CORP., LTD.
Patno - IusTusesnts Core Lo, 7/409 4.9 6%08a 36 0.901283080 wvaqdng 1uaaqdns ngammny 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

1 Temperature in Cabinet 20-25°C 22,5 °C 23.7 °C

2 Air conditioner Operate oK OK

3 ~Humidity in Cabinet - 68 % 53 %

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 60i/h 62 I/h 60 I/h
12 Bypass flow - | 60l 60l/h 601/h
13 Disposable filterunit. |  Clean |  Clean Clean |
14 Span gas NO cylinder > 300 psi 1,000 psi 1,000 psi
15 Span gas CO cylinder > 300 psi 1,300 psi 1,300 psi
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

Mr. Phuwanai
7-September-2023
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PETRO-INSTRUMENTS CORP., LTD.

PETRO - INSTRUMENTS Corp,Lro,  7/409 11.5018303a 36 0.50128508m wuvndns 1umagdns agoivwy 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

GAS ANALYZER ABB
URAS 26 3.345753.3
1SAA-TIRK-1A HRSG 11

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%.

Co 0 - 200 ppm 1.1 4,09 0% 2% Passed
CO@7% 0 - 200 ppm 2.3 - - -
NOy 0 - 250 ppm 46.4 6.97 3% 15% +30% Passed
INOx@7% 0 - 250 ppm 95.3 = - -
0, 0- 25 Vol% 14.16 13.06 0% 3% Passed

CO 0 - 200 ppm 0.0 0.2 0.20 -0.10 164.6 164.4 -0.20 0.10 +5.0 % Passed
NO 0 - 250 ppm 0.0 -0.2 -0.20 0.08 82.5 82.4 -0.10 0.04 +2.5 % Passed
0, 0 - 25 Vol%]| 0.00 -0.01 -0.01 0.01 20.95 20,90 -0.05 0.05 +0.5 % Passed

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

co 0 - 200 ppm 1.1 4.09 0% 2% Passed
CO@7% 0 - 200 ppm 2.3 - - - -
NOy 0 - 250 ppm 55.3 7.54 0% 5% +30% Passed
NO,@7% 0 - 250 ppm 123.4 . - . -
0, 0- 25 Vol% 14.70 13.41 0% 0% Passed

* % Error Calculate from percent of range.

Mr. Phuwanai
7-September-2023
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PETRO-INSTRUMENTS CORP., LTD.
Pammo - IwstRunsnTs Core, Lo, 7/409 1130 18%0&a 36 0.3018508a un03gdns Luaandns njamw 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

ustomer name : | EGCO COGENERATION
it name : || 1SAA-IRK-1B

| Rayong

| K. Pipat Udom
038-637-051-57 #9241
081-862-4780

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

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.

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

e 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.
R EMENT - No part replacement.
RECOMMENDATION =
Sampling system 1B 14157
Gas analyzer (Uras26) 14723
Gas cooler (SCC-C) : 7704
Gas feed unit (SCC-F) : 7706
NOx Converter : 7708
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PETRO-INSTRUMENTS CORP., LTD.
PaTRO - InsTrunaants Core,bp. 7/409 2190183080 36 0.9 185080 uwvaqdng Luaagdns npoivnws 10900
7/409 Soi Vibhavadl-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

Mr. Phuwanai 7-September-2023

Mr. Nadthapong 11-September-2023
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PETRO - INSTRUMENTS CORP, LTD.
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PETRO-INSTRUMENTS CORP., LTD.
7/409 2901785080 36 0.9 AN’ wawIRdns Luaandhs Agawwy 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,coth E-mail-address : combustion@pico.co.th

HRSG 12

1 Temperature in Cabinet 20-25 °C 23.3°C 24,1 °C
2 Air conditioner Operate oK OK

3 Humidity in Cabinet - 73 % 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 Condensatefiter =~ |  Clean |  Clean Clean
10 Condensate monitor Normal Normal Normal
11 Sample flow 60l/h 60 I/h 60 I/h
12 Bypass flow %20 I/h 20 1/h 20 1/h
13 Disposable filter unit. ~ Cean Clean Clean
14 Span gas NO cylinder > 300 psi 1,000 psi 1,000 psl
15 Span gas CO cylinder > 300 psi 1,300 psi 1,300 psi
16 | Heated sample probe Hot Hot Hot
17 | Filter probe Clean Clean Clean
18 | HeatedlineMan |  140°C | 139.4°C | 139.3°C
19 | Heated line Bypass 140 °C 139.4 °C 139.3°C

Mr. Phuwanai

7-September-2023
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PETRO - INSTRUMENTS CORP. LTD.
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PETRO-INSTRUMENTS CORP., LTD.

7/409 2. 3a6308a 36 0901605908 uu93RIns LanagIng ngomwy 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

GAS ANALYZER
URAS 26

ABB

3.387669.9
HRSG 12

1SAA-IRK-1B

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%.

CO 0 - 200 ppm 0.8 4.06 -1% -3% Passed
CO@7% 0 - 200 ppm 1.7 - - -
[NOx 0 - 250 ppm 45.5 6.91 0% 0% £30% Passed
NOx@7% 0 - 250 ppm 94.6 - - -
0, 0 - 25 Vol% 14.24 13.11 0% 2% Passed

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 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

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

CO 0 - 200 ppm 0.5 4.04 -1% -2% Passed
|co@7% 0 - 200 ppm 1.1 - - = -
INOx 0 - 250 ppm 49.8 7.19 0% 0% +30% Passed
NO,@7% 0 - 250 ppm 112.1 - - - -
0, 0 - 25 Vol% 14.75 13.44 0% 0% Passed

* % Error Calculate from percent of range.

Mr. Phuwanai

7-September-2023
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CERTIFICATE OF STANDARD GAS



Alrgas.

an Air Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

PPC _ 67 Hesg

Airgas Specialty Gases e

Airgas USA, LLC

600 Union Landing Road
Cinnaminson, NJ 08077-0000
Alrgas.com

Part Number: EO02NI99E15A3300 Reference Number:. 82-401076401-1

Cylinder Number: CC703275 Cylinder Volume; 1443 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 Cerlification of Gamus Callbration Standards (May 2012)" document EPA

600/R-12/531, using the assay procedures listed. Analytical Methodology does not

for ylical |

. This cylinder has e total analytical

uncertainty as stated below with a confidence level of 85%. There are no significant impurities which affect the usa of this calibration mixiure. All concentrations are on a

volume/volume basls unleas otherwise noted.
Do Not Use This G:Hnder below 100 Eﬂ' j.e 0.7 mmwu.

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 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 AHR0801833 CO FTIR Dec 08, 2017

Triad Data Avallable Upon Request
NOTES:POi# 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.

TESTING CERT No. 2000.02

Y - —

- Approved for Release

Page 1 of 82-401076401-1



Certiticate Of Analysis

Special Gases Mixture

(ﬁ; 1}1 &

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; 1.25m° Filling pressure: 130.0 bar Valve: CGA 66055
_Cylinder Owner: LINDE Cylinder Material: Spectra seal Cylinder Size: 101
Laboratory Report
Analytical Result
Component Normirat Analysis Result’ Uncertainty’ Method of Analysis® Assay Date
Concentration of :
Nitric Oxide 85.0 ppm 82.5 ppm t 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
tn Nitrogen
Analytical instruments used in Assoy
Instrument/Make/Model Analytical Principle Last Multipoint Calibration

FTIR Spectrometers Nicolet iS50 FTIR-NO 1-Oct-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 pertormed in
accoidance with the EPA Traceabllity Protacal EPA-600/R-12/531 for the Assay and Certification of Gaseous Calibration Standards using procedure G1
2.The reporled expanded uncertainty 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 lraceable o the S1 through the reference gas standard which is tiaceable to Swiss National Standard of Mass ot
Sukanya Parinyasoontorn @/C(of)

other recognised national metiology institutes.
3. (1) Gas Chiomatography, (2) Paramagnetic Oxygen Analyzer, (3) Electrachemical Oxygen Analyzer, (4} Electrochemical Moislure Analyzer,
Signatory for and on behalf of Linde (Thailand) Co., Ltd.

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

Page 1 0f1

This report shall not be reproduced except in full

uBan Buid (Usainalne) 9ain (umabu)
PudeuSoruoscf 0107537000745
Bu 15 vumowes 10 2/3 WY 14 NUUNL-ASY NU. 6.5 AUWIRD
o.unwd 9.ansUsIMSs 10540 Insuri (66) 2338-6100  Tnsans (66) 2338-6333
[svuwiaalnss: 105 W) 5 numadas suwt:ny ciBunst 24180
InsAuwri (66) 38.570-479-93 Insans (66) 38.570-323

PB-002/F006

Linde (Thailand) Public Company Limited Iss:K/2, 15 0cl 2021
PLC, Reglstrabon 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

Thalland, Yel (66) 38.570-479-93 Fax (66) 38.570-323



PREVENTIVE MAINTENANCE PLAN



2023

E |l 2| %
Item Part name P/N ) 1 2 3 4 5 6 7 8 9 10 11 12
€ [e4 =}
- Jan | Feb | Man\ | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
1M
1 |Ceramic filter IT0001141 1Y 2 pc X

2 |Set of gaskets FPM 1T0001152| 1Y 2 set X

3 ing GL25~12mm (SCC-C) ITO001830 | 1Y 2 pc X
4 ling GL18-8mm (SCC-C) IT0001831| 1Y 4 pc X
5 |Driver complete IT0001823 | 1Y 2 pc X
6 |Flexible tube IT0001931 X

¥

9 |Spare parts set (for diaphragm p)
10 |O-ring 60x3,5mm , FPM70 0000800 | 1Y | 2 | pe [ | | | | | X | [ I |
11 [Filte membrane _ moootsze| - | 1 | pack Up to condition

13 |Oxygen sensor IT0000702 | 1Y 2 pc Up to condition

14 [Disposable filter unit mooor1ss | 3 | 4 | pe Up to condition
15 [Viton tube FPM-70-sW 4x1.5 00074l | 1Y | 4 | Meter [ .

o & = en o, -~ - -
mvmamsmﬂgummmsmiqsnmmﬂmnummmu

. IS - N T-) '
ﬂ'l"uﬁﬂ'IilﬂﬁU‘I.I’J’dﬁ.ﬁ‘ulﬂhi)dﬂ1"llﬂullﬂﬂ:i‘lﬂﬂ‘li
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SERVICE REPORT
Preventive Maintenance

For

EGCO COGENERATION co., LTD  EGCO

October, 2023 0t
JID2300041-009

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) 2939 4207, (+66) 2939 4207

Website : hitp://www.pico.co.th email-address: pico@pico.co.th , combustion@pico.co.th

SERVICE REPORT

REPORT DATE 11-Oct-2023
EQUIPMENT: SERIAL NUMBER / TAG NUMBER BRAND / MANUFACTURER
CEMs - ABB
CUSTOMER NAME: LOCATION: JOB NUMBER / REQUESTED NUMBER
Egco cogeneration Rayong JID2300041-009

SCOPE OF WORK / 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
[J m™NcoMPLETED
[v] cHARGE [] No CHARGE PARTS NAME P/N QTY.
[ servicEree | [] PROIECT WARRANTY [] Take To OFFICE
[J TAVELLING | [[] SERVICE WARRANTY (] waIT FOR PARTS
[] sparePARTS | [] spARE PART WARRANTY | [] IN PROCESS
[] omHER [] sErvice conTRACT [] omer
TIME SPENT (HOURS)
YEAR
g0es — TRAVELING DETAILS
MONTH
10 HOURS
DATE 1 TRAVEL BY
SERVICE TIME 6 FROM Pico
OVERTIME N TO Rayong
TRAVELING TIME TOTALROUND TRIP | 4
TOTAL HOURS 10 DISTANCE (KM.) 360
SERVICE CREW
NAME NAME
1.  Mr. Phuwanal N. 3.
2. 4.
CUSTOMER'S NAME CUSTOMER’S SIGNATURE DATE
= P \__
yineni €7>6\al ‘Ob(ma/ M /10/202%
FM-SA-002_5789708an 15U 0RM RO 150823 PAGE 1 OF 1 SERVICE REPORT-2017




UNIT 1A
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PETRO-INSTRUMENTS CORP., LTD.

7/409 94.50124398a 36 09017165080 wu03qdns Lunaqdng ngemwy 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

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

Sampling system.

Gas analyzer

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.

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.

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
: 7707
14156
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PETRO-INSTRUMENTS CORP., LTD.
PuTRO - InsTRUMENTS Core, Lo, 7/409 9.1011859&a 36 0. 30183080 wuvaqdng Luandns ngamwny 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
hitp : // www,pico,co.th E-mail-address : combustion@pico.co.th

Mr. Phuwanai 11-October-2023

Mr. Nadthapong 16-October-2023
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PETRO-INSTRUMENTS CORP., LTD.

PuTRO - INsTRUMENTS Core, Lt 7/409 2137172413030 36 0.9012813080 wu9andng Lueaqdns ngoimwy 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

1SAA-IRK-1A

Temperature in Cabinet

20-25°C

22,5 °C

HRSG 11

1 23.7 °C
2 Air conditioner Operate OK OK

3 Humidity in Cabinet - 68 % 53 %

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 62 1/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 900 psi 900 psi
15 Span gas CO cylinder > 300 psi 1,300 psi 1,300 psi
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

Mr. Phuwanai

11-October-2023
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PETRO-INSTRUMENTS CORP., LTD.
PeTRO - InsTRUMENTS Conp, Lo, 7/409 11.30116598a 36 0. 3nMG58a wuvandng tueandng Agotmwy 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

GAS ANALYZER ABB
URAS 26 3.345753.3
1SAA-IRK-1A HRSG 11
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%o.

co 0 - 200 ppm 1.2 4.10 0% -2% Passed
CO@7% 0 - 200 ppm 2.5 - - -
NOy 0 - 250 ppm 44.2 6.83 3% 13% +30% Passed
N05@7% 0 - 250 ppm 90.7 - - -
0O, 0- 25 Vol% 14,15 13.06 0% 3% Passed

CO 0 - 200 ppm 0.0 0.2 0.20 -0.10 164.6 164.4 -0.20 0.10 +5.0 % Passed

NO 0 - 250 ppm 0.0 -0.2 -0.20 0.08 82.5 82.4 -0.10 0.04 +2.5% Passed
0, . Vol%| 0.00 -0.01 -0.01 0.01 20.95 20.90 -0.05 0.05 +0.5 % Passed

0.00 0.00 164.6 164.6 0.00 0.00 +5.0 % Passed
- ppm 0.00 0.00 82,5 82.5 0.00 0.00 +2.5 % Passed
O 0 - 25 Vol%| 0.00 0.00 0.00 0.00 20.95 20.95 0.00 0.00 +0.5 % Passed
0 - 4.07 0% -2% Passed
CO@7% 0 - 200 ppm = = . =
NO,( 0 - 250 ppm 56.7 7.63 0% 1% +30% Passed
NOx@7% 0 - 250 ppm 122.8 - - - -
0, 0 - 25 Vol% 14.51 13.29 0% 0% Passed

* % Error Calculate from percent of range.

Mr. Phuwanai
11-October-2023
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PETRO-INSTRUMENTS CORP., LTD.
PaTRO - InsTRUMENTS Core, Lo, 7/409 21.9012813080 36 0. 30 1A30&a w9aqdng Luandns ngoivwy 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

| J1D2300041-009 | EGCO COGENERATION
CEMS | 1SAA-IRK-1B

| ABB | Rayong

| URAS 26 | K. Pipat Udom

| 3.387669.9
11-October-2023
| 4 Hr.

360 km.

| 038-637-051-57 #9241
| 081-862-4780

| Pipat.udo@egco.com

| 2 Hr.

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

%HIS}(QAL&.E.!NQ[IQN 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.

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 )
Sampling system 1B : 4157
Gas analyzer (Uras26) : 4723
Gas cooler (SCC-C) : 7704
Gas feed unit (SCC-F) 1 7706
NOx Converter 17708
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PETRO-INSTRUMENTS CORP., LTD.
PETRO - InsTRUMENTS Corp, Lo, 7/409 119018508 36 01011835080 w193 dnT Lumaqdng njainwy 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

Mr. Phuwanai 11-October-2023

Mr. Nadthapong 16-October-2023
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PETRO-INSTRUMENTS CORP., LTD.
7/409 91.5016%&n 36 0.90172603080 uw9anIns LA InT Agawy 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

1SAA-IRK-1B

Temperature in Cabinet

HRSG 12

1 20-25 °C 23.3°C 24.1 °C
2 Air conditioner Operate OK OK

3 Humidity in Cabinet - 73 % 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 60 I/h 60 I/h
12 Bypass flow %20 1/h 20 I/h 201/h
13 Disposable filter unit. Clean Clean Clean
14 Span gas NO cylinder > 300 psi 900 psi 900 psi
15 Span gas CO cylinder > 300 psi 1,300 psi 1,300 psi
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 138.4 °C 139.3 °C

Mr. Phuwanai

11-October-2023
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PETRO-INSTRUMENTS CORP., LTD.

PeTro - Instruments Conp,Lro.  7/409 240.30717363598% 36 0.90124508a u193agdns tuaagdns agomwy 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

GAS ANALYZER
URAS 26

ABB
3.387669.9

1SAA-IRK-1B HRSG 12

Cco 164.6 ppm 28-Dec-2017 28-Dec-2025 CC703275
NO 82.5 ppm 27-0ct-2022 27-0ct-2025 D878359

int 02 20.95 Vol%.

Use ambient air for calibrate s

CO 0 - 200 ppm 0.9 4.07 -1% -5% Passed
CO@7% 0 - 200 ppm 1.8 - - -
|NOx 0 - 250 ppm 40.9 6.62 0% -2% +30% Passed
INO@7% 0 - 250 ppm 80.9 - - -
0, 0 - 25 Vol% 13.90 12.90 0% 3% Passed

(90] 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
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
CO 0 - 200 ppm 0.8 4.06 -1% -2% Passed
CO@7% 0 - 200 ppm 1.8 - - - -

NOy 0 - 250 ppm 46.7 6.99 0% 0% +30% Passed
NOx@7% 0 - 250 ppm 102.9 - - - -

0, 0- 25 Vol% 14.62 13.36 0% 0% Passed

* % Error Calculate from percent of range.

Mr, Phuwanai
11-October-2023
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PPC_ 67 Hesg

- Alrgas Specialty Gases o
Airgas USA, LLC
AI rgas. 690 Uni'on Landing Road
an Alr Liqulde company Ei‘:;::';::so"' NJ 08o77-0000
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: EO02NI99E15A3300 Reference Number: 82-401076401-1
Cylinder Number: CC703275 Cylinder Volume: 1443 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 Cedification of Gaseous Callbration Standards (May 2012)" document EPA
600/R-12/631, using the assay procedures listed, Analytical Methodology does not require comection for analytical interference. This cylinder has a total analytical
uncertainly as sialed 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.ﬂinder below 100 Eﬂ j.e.0.7 mﬁﬁsc&ls.

-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 Explration Date
NTRM 12062228 CC365471 97.56 PPM CARBON MONOXIDE/NITROGEN +- 0.6% May 25, 2018
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Princlple Last Multipoint Callbration
Nicolet 6700 AHR08019833 CO FTIR Dec 08, 2017

Triad Data Avallable 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 ety 5 o
1SO/IEC 17025 and to Airgas 1SO 9001:2000 and relate only to items identified on this certificate. All values 3.

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

ACCR ED

TESTING CERT No. 2000.02

%—\__

o~ Approved for Release Pago 1 of 82-401076401-1




‘Certiticate Of Analysis
Special Gases Mixture

c:[l‘; l—}[ €

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 660 55
Cylinder Owner: LINDE Cylinder Material: Spectra seal Cylinder Size: 10L
Laboratory Report
Analytical Result
Component Noginal 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 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:

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. 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 Certification of Gaseous Calibration Standards using procedure G1
2. The reported expanded uncertainty is based on a standard uncertainty multiplied by a covetage factor k=2, providing a level of conlidence of approximately 95%.
The measurement of this material is traceable to the I through the reference gas standard which is traceable to Swiss National Standard of Mass of
other recognised national metrology inslitutes.
3. (1) Gas Chiomatography, (2) Paramagnetic Oxygen Analyzer, (3) Electrochemical Oxygen Analyze, (4) Electrochemical Moisture Analyzer,
(5) Total Hydrocarbon Analyzer, (6) Other - Specilied

Page 1 of 1

This report shall not be reproduced except In full

uSan Aud (Ussinalne) din (umvu)

e ddnaraaset 0107637000145

Bu 15 UTUINIoed 16 2/3 MY 14 LTS L. 6.5 ALNDHED
B.U WA 9.8N5USMS 10540 InsAwr (66) 2338-6100  Insans (66) 2338-6333
fsovwioalnss: 105 w 5 nuwadas oUWk c:BuINsT 24180

Tnsfum (66) 38.570-479-93

Insens (66) 38.570-323

Sukanya Parinyasoontorn

@/c&o

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

PB-002/F006

Linde (Thailand) Public Company Limited 'ss:k/2, 15 Oct 2021

PLC Reglitration no 0107537000765

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

weligrow Plant: 105 Moo 5, T.8angsamak, A.Bangpakong, Chachoengsao 24180

Thalland, Tel (66) 38.570-479-93

Fax (66) 38.570-323




PREVENTIVE MAINTENANCE PLAN



IT0001141

IT0001152

Filter element for acid filter

3 |sealing GL25-12mm (SCC-C) IT0001830 | 1Y 2 pc X
4 |sealing GL18-8mm (SCC-C) IT0001831| 1Y 4 pe X
5 |Driver complete [T0001823| 1Y 2 pc X
6 |Flexible tube IT0001931 | 3M 1 Pack X X X

O-ring 56 x 3, FPM

W et ondes

9 |Spare parts set (for diaphragm pump)

IT0000716

10 |O-ring 60x3,5mm , FPM70

1T0000800

Filter membrane

1T0001128

IT0000702

Up to condition

13 |Oxygen sensor 2
14 [Disposable filter unit moooss| 3 | 4 | pe Up to condition
15 [Viton tube FPM-70-5W 4x1.5 moo00741 | 1Y | 4 | Meter [xT T T 1T T 1T [ 1 1
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SERVICE REPORT
Preventive Maintenance

For

EGCO COGENERATION cO., LTD EGCO

GROUR

November, 2023 1ith
JID2300041-010

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) 2939 4207, (+66) 2939 4207
Website : hitp:/fwww.pico.co.th email-address: pico@pico.co.th , combustion@pico.co.th

SERVICE REPORT

REPORT DATE 8-Novp-2023
EQUIPMENT: SERIAL NUMBER / TAG NUMBER BRAND / MANUFACTURER
CEMs - ABB
CUSTOMER NAME: LOCATION: JOB NUMBER / REQUESTED NUMBER
Egco cogeneration Rayong JiD2300041-010

SCOPE OF WORK / 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

] 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 | [[] SPARE PART WARRANTY | [ ] IN PROCESS
1 oTHER V] SFRVICF CONTRACT 1 oTHErR
TIME SPENT (HOURS)
YEAR
= TOTEL TRAVELING DETAILS
MONTH
11 HOURS
DATE TRAVEL BY
SERVICE TIME FROM Pico
OVERTIME B TO Rayong
TRAVELING TIME TOTAL ROUND TRIP | 1
TOTAL HOURS 10 DISTANCE (KM.) 360
SERVICE CREW
NAME NAME
1.  Mr. Phuwanai N.
2.
CUSTOMER’S NAME CUSTOMER'S SIGNATURE DATE
- -~ N\
e SN o N2 1%/1/202%

o e

FM-SA-002_5189uran)UfjUfeId RO 150823
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UNIT 1A
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PETRO - INSTRUMENTS CORP, LTD.
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PETRO-INSTRUMENTS CORP., LTD.
7/409 21.301613598m 36 0.3n 65980 uw9IRINT LaaIndnT ngavwy 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. : JID2300041-010 | Customername:  EGCO COGENERATION _|
Equipment : | CEMS Unit name : | 1SAA-IRK-1A

Manufacturer : ! ABB | Location : '_Ba_ygng |
Model : | URAS 26 Contact name : K. Pipat Udom

‘SerialNo.: | 3.345753.3 - Telephone : 038-637-051-57 #9241
Working date : | 8-November-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-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
normai 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
1 7705

17707
: 4156
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PETRO-INSTRUMENTS CORP., LTD.
PETRO - INSTRUMENTS CoRp, Lrp.  7/409 20101205086 36 0.90M6508a w1936 dns 1uaagdns njotmwd 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 : 8-November-2023
APPROVE BY: Mr. Nadthapong DATE: 13-November-2023
CUSTOMER SIGN : DATE :
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PETRO-INSTRUMENTS CORP., LTD.

PSTRO - INsTRUMENTS Comrp,Lrp.  7/409 21.3016%08a 36 03015880 umeaqdng waadng nyowny 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
L SET-POINT STATUS/VALUE REMARK
ITEM DESCRIPTION VALUE I BEFORE AFTER
Inside cabinet

1 Temperature in Cabinet 20-25 °C 22.5°C 23.7°C

2 | Arconditioner | Operate | Ok | OK

3 Humidity in Cabinet - 68 % 53 %

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 | 621/h 60 I/h

12 | Bypassflow 60/h | 60l 60 I/h

13 Disposable filter unit. Clean Clean Clean

14 Span gas NO cylinder > 300 psi 800 psi 800 psi

15 Span gas CO cylinder > 300 psi 1,200 psi | 1,200 psi | |

Lo |onstaces oo D [0l e RN SRR N[ =

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 : 8-November-2023
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PETRO-INSTRUMENTS CORP., LTD.

PETRO - INsTRUMENTS Comp, Lo, 7/409 213016598 36 0.3aM65080 w1936 dns Lueagdns ngaimwy 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%o.
MEASUREMENT RESULT BEFORE CALIBRATE
Measurement Value Status Reactive Calibration Drifts Offset&Amplify
Parameter Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
CcO 0 - 200 ppm 4.5 4.36 0% -2% Passed
CO@7% 0 - 200 ppm 10.7 - -
NOy 0 - 250 ppm 34.0 6.18 3% 11% +30% Passed
NOx@7% 0 - 250 ppm 80.9 - - -
0, 0- 25 Vol% 15.09 13.66 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 0.2 0.20 -0.10 164.6 164.4 -0.20 0.10 +5.0 % Passed
NO 0 - 250 ppm 0.0 -0.2 -0.20 0.08 82.5 82.4 -0.10 0.04 +2.5 % Passed
0, 0- 25 Vol%| 0.00 -0.01 -0.01 0.01 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
Cco 0 - 200 ppm 5.8 4.46 0% 2% Passed
CO@7% 0 - 200 ppm 13.8 = - - -
NOy 0 - 250 ppm 43.8 6.80 0% 0% +30% Passed
NOy@7% O - 250 ppm 117.1 - - - -
0, 0- 25 Vol% 15.73 14.07 0% 0% Passed
* % Error Calculate from percent of range.
CHECK BY : Mr. Phuwanai
DATE : 8-November-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. : JID2300041-010 Customer name : ' EGCO COGENERATION
Equipment : CEMS Unit name : | 1SAA-IRK-1B
Manufacturer : RS ABB | Location : ; Rayong
Model : URAS 26 Contactname: K. Pipat Udom
Serial No. : 3.387669.9 Telephone : 038-637-051-57 #9241
Working date : | 8-November-2023 Fax. : y olf 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 :
HECK | campling system.
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
narmal ~AanAdiFian
- Validate zero and span for the gas analyzer was normal responding.
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

Gas analyzer (Uras26)
Gas cooler (SCC-C)
Gas feed unit (SCC-F)

NOx Converter

1B : 4157
14723
1 7704
1 7706

1 7708
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PETRO-INSTRUMENTS CORP., LTD.
PETRO - INsTRUMENTS Conre,Lrp.  7/409 21.30126508a 36 0.5010%80 um9ading Luaandns ngatviwy 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 : 8-November-2023
APPROVE BY: Mr. Nadthapong DATE: 13-November-2023
CUSTOMER SIGN : DATE :
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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

(PIcO)

PETRO - INSTRUMENTS CORP., LTD.

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 - 73 % MM %
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 ~ 60l/h 60 I/h -
12 Bypass flow ~20 I/h 20 I/h 20 1/h
13 Disposable filter unit. Clean Clean Clean
14 Span gas NO cylinder > 300 psi 800 psi 700 psi
15 Span gas CO cylinder > 300 psi 1,200 psi 1,200 psi
_ |Onstack P B
16 | Heated sample probe Hot Hot ~ Hot
17 Filter probe Clean Clean Clean
18 | Heated line Main 140 °C 139.4 °C 139.3 °G
19 | Heated line Bypass 140 °C 139.4 °C 139.3 °C
CHECK BY : Mr. Phuwanai
DATE : 8-November-2023
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PETRO-INSTRUMENTS CORP., LTD.
7/409 219071265980 36 0. 30165080 wu93TNT LWAARINT NFIMWY 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.
Cco 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%o.
MEASUREMENT RESULT BEFORE CALIBRATE
Measurement Value Status Reactive Calibration Drifts Offset&Amplify
Parameter - - Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
CO 0 - 200 ppm 3.9 4.31 -1% -5% Passed
Co@7% 0 - 200 ppm 8.8 - - -
NOy 0 - 250 ppm 51.6 7.30 0% 0% +30% Passed
NOX@7% 0 - 250 ppm 117.0 - - -
0, 0- 25 Vol% 14.80 13.47 0% 3% Passed
VALIDATION RESULT
Zero Span % Error
Parameter - " Note
Ideal Actual Drift % Error Ideal Actual Drift % Error | Acceptance
0] 0 - 200 ppm 0.0 0.1 0.10 -0.05 164.6 164.8 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
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 Offset8&Amplify
Parameter Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
CO 0 - 200 ppm 3.4 4.27 -1% -2% Passed
CoO@7% 0 - 200 ppm 8.4 - ) = 7
NOx 0 - 250 ppm 35.5 6.27 0% 0% 1+30% Passed
NOx@7% 0 - 250 ppm 87.5 - - E -
0, 0- 25 Vol% 15.29 13.79 0% 0% Passed
* % Error Calculate from percent of range.
CHECK BY : Mr. Phuwanai
DATE : 8-November-2023
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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-SV-44 Cylinder No.: _ D878359
Gas content: 125 m? Filling pressure: 130.0 bar Valve: CGA 660 SS
Cylinder Owner: LINDE Cylinder Material Spectra seal Cylinder Size: 10L
Laboratory Report
Analytical Result
Component Cor,;l?e:}tlrr;?ilon Analysis Result' Uncertainty? Method of Anlalysisi ~ Assay Date
Nitric Oxide 85.0 ppm 82.5ppm + 1% relative (6) I-PB-352 19-0ct & 26-0ct-22
Other NOX impurity Lessthan 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 resutts expressed in this report are on mole /mole basis, unless otherwise specified. The Assay of this Standard has been pertormed in

accordance with the LPA Traceabilily Protacal EPA-600/R-12/531 for the Assay and Ceftitication of Gaseous Calibration Standards using pracedure G1

2.The teported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2, praviding a level of confidence of approximately 95%
The measurement of this material is raceable 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 Hydrocarbon Analyzer, (6) Other - Specilied

Sukanya Parinyasoontorn Cg‘")

Page 10! t Signatory for and on behalf of Linde (Thailand) Co., Ltd.

This repoit shall not be reproduced except in full PB-002/F006
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Alrgas.

an Alr Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO02NI99E15A3300 Reference Number:

Cylinder Number: CC703275 Cylinder Volume:

Laboratory: 124 - Riverton (SAP) - NJ Cylinder Pressure:

PGVP Number: B52017 Valve Outlet:

Gas Code: CO,BALN Certification Date:
Expiration Date: Dec 28, 2025

Certification performed in accordance with "EPA Traceability Pratocol for Assay and Cerlification of Gaseo

PPC _ 67 Hes¢

C
Airgas Specialty Gases ©

Airgas USA, LLC

600 Union Landing Road
Cinnaminson, NJ 08077-0000
Airgas.com

82-401076401-1
144.3 CF

2015 PSIG

350

Dec 28, 2017

us Callbration Standards (May 2012)" document EPA

600/R-12/531, using the assay procedures listed. Analylical Methodology does nol require correction for anelytical intederence. This cylinder has a lotal analylical

uncertainty as stated below wilh a confidence level of 95%. There are no significant impurities which affect the
volume/volume basis unless otherwise noted.

Do Not Use This Czlindur below 100 Esiﬂ i.e. 0.7 megapascals.

use of this calibration mixture. All concentrations are on a

ANALY'I"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 Lot ID Cylinder No Concentration Uncertainty Expiration Date

NTRM 12062228 CC365471

97.56 PPM CARBON MONOXIDE/NITROGEN

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle

+/- 0.6% May 25, 2018

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 re

ISO/IEC 17025 and to Airgas 1SO 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

dacument shall not be reproduced in full without written approval of the issuer.

quirements of

|ACCREDITED|

Approved for Release

TESTING CERT No. 2000.02

Page 1 of 82-401076401-1



PREVENTIVE MAINTENANCE PLAN



- _ 2023
Item Port name PN % S|l E[v]a]s]a]s|e]7[s8]o]w|lu|n
Jan | Feb | Mar\ | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
1M
1 |Ceramic filter IT0001141 1 Y 2 pc X :
2 |Set of gaskets FPM 1TO001152 | 1Y 2 set X
- ___Samp_legas;;;IuSCCC = o4 1= N = NE=
3 |sealing GLZ;IZ;m(_S(ECE | _.IT_O(B‘IS}'O_ . _1 Y 1 2 B —pc_ [ [ | X I 1T 17 | 1
4 |sealing GL18-8mm (SCC-C) ITO001831 | 1Y 4 pc - X
S |Driver complete - ‘IIT-()001823 1Y 2 pe e X
6 |Flexible tube IT0001931 | 3 M 1 Pack X X X X
| Acid fitter unit S | | B ] o bl =
i 'I’;lt;elen;l_'t f;r_;id filter i _IT()000732 -_ B 4_ pc_- = s == Up to condition - -
8 |O-ring 56 x 3, FPM IT6000777 | 1Y 2 pc X | S (N |
W T e e g | (S| ) 50 it e D s
o |Spare parts sct (for disphragmpump) | 1T0o00716 | 1Y | 2 | set | | | B
10 |O-ring 60x3,5mm . FPM70 ITO000800 | 1Y 2 pc X
11 |Filter membrane i IT0001128 ] 1 Pack Up to cotf_ititf
e s S i i e G ) g s o e
13 - Oxygeln s.ensor - _IT()(;_06702 I ‘_1 Y — 2 i _pz; Up to condition
14 |Disposable filter unit - ITO001136 3 4 pc Up to condition
15 [Viton tube FPM-70-SW 4x1.5 mooorar | 1y | 4 |mee| | [ x| | [ [ [ T T T 1
AwmuamsidwFianumsigenunFadestuniumn
n"muﬂmstﬂﬁuui'aa?;unﬂﬁmmmmuusia:iw M3

PICO vs i ns-Suaagun $afia
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SERVICE REPORT
Preventive Maintenance

For

e
W
EGCO COGENERATION co., LTD [ EGCO

BROUP

December, 2023 12th
JID2300041-011

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) 2939 4207, (+66) 2639 4207
Website ; http://www.pico.co.th email-address: pico@pico.co.th , combustion@pico.co.th

SERVICE REPORT

REPORT DATE 13-Dec-2023
EQUIPMENT: SERIAL NUMBER / TAG NUMBER BRAND / MANUFACTURER
CEMs - ABB
CUSTOMER NAME: LOCATION: JOB NUMBER / REQUESTED NUMBER
Egsaieageneratian Rayong JID2300041-011

SCOPE OF WORK / 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

[ COMPLETED PARTS REPLACEMENT
[ m™coMmpLETED
[v] CHARGE [] NO CHARGE PARTS NAME P/N QTY.
[] SERVICEFEE | [_] PROJECT WARRANTY [] TAKE TO OFFICE
[C] TRAVELLING [] SERVICE WARRANTY [] wAIT FOR PARTS
[] sPAREPARTS | [] SPARE PART WARRANTY | [] IN PROCESS
] omEr 1 SERVICE CONTRACT 1 oTHeR
TIME SPENT (HOURS)
YEAR
2023 - TRAVELING DETAILS
MONTH
12 HOURS
DATE 13 TRAVEL BY
SERVICE TIME 6 FROM BiEE
OVERTIME . TO Rayong
TRAVELING TIME TOTAL ROUND TRIP | 1
TOTAL HOURS 10 DISTANCE (KM.) 360
SERVICE CREW
NAME NAME
1. Mr. Phuwanai N.
2,
CUSTOMER’S NAME CUSTOMER’S SIGNATI DATE
ey Wik ?@J 13 1. [209%

a wa

FM-5A-002_51897UAanTSUJUANIY RO 150823
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UNIT 1A
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PETRO-INSTRUMENTS CORP., LTD.
PETRO - IvsTRUMENTS Coap.L1p,  7/409 21.521761508a 36 0. 30 M6AF8a Wu193andns Luaagns ngotmny 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.: | JID2300041-011 Customer name : | EGCO COGENERATION
Equipment : | CEMS Unit name : 1SAA-TRK-1A |
Manufacturer : :_A_BB Location : | Rayong -
Model : - URAS 26 Contact name : | K. Pipat Udom
Serial No. : | 3.345753.3 | Telephone : 038-637-051-57 #9241
Working date : ' 13-December-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-1A.
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
norimal 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) 17705
NOx Converter 17707
Sampling system 1A 1 4156
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PETRO-INSTRUMENTS CORP., LTD.

7/409 41.50116308a 36 0,301 uu9rdns LaaThs ngawy 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 : 13-December-2023
APPROVE BY: Mr. Nadthapong DATE: 14-December-2023
CUSTOMER SIGN : DATE :
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PETRO-INSTRUMENTS CORP., LTD.
7/409 2. 9016398 36 09071605080 ww9aaIns Luaandng agamw 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
Er] DESCRIPTION SET-POINT STATUS/VALUE REMARK
VALUE BEFORE AFTER
Inside cabinet
1 ‘Temperature in Cabinet 2 20-25°C | 22.5°C | 23.7°C
2 Air conditioner __Operate | oK ok
3 | Humidity in Cabinet __ - 68% | 53%
4| Sample gas cooler temperature | 3.0°C 30°C | 30°C |
5 ~ Automatic Condensate Drain ~ Drain Drain ~Drain |
6 | Flexible tube B N_on_’m_a_l______ ~_ Normal Normal | |
7| Acid filter | Cen | Cean | Clean I
8 | Sample gas feed pump operate Run |  Run Run S
9 | Condensate filter | Cean | Clean Clean___ __________
10 ~ Condensate monitor ~ Normal Normal Normal -
11 | sampleflow | ewvh | 6lh | 60lh
12 | Bypass row o - 601/h ~60l/h | 60I/h |
13 Disposable fi fi Iter gn]t_ CIean | Clean ~ Clean -
14 | Span gasNO cylinder >300psi | 800psi | 800psi |
15 Span gas CO cylinder > 300 psi 1,200 psi | 1,200 psi
__|Onstack MR [N " ORI T ri
16 | Heated sample probe Hot Hot |  Hot | |
17 | Filter probe | Cean Clean | Clean B
18 Heated line Main 140 °C 139.7 °C 139.7°C | |
| 19 | Heated line Bypass | mecc | 397°c | 1397°C |
CHECK BY : Mr. Phuwanai
DATE : 13-December-2023
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PETRO-INSTRUMENTS CORP., LTD.

7/409 21.901363980 36 0.30ATIRR L1I9ARTNT LUAIRANS AN 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.
Cco 164.6 ppm 28-Dec-2017 28-Dec-2025 CC703275
NO 82.5 ppm 27-Oct-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 Offset8Amplify
Parameter Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
CcO 0 - 200 ppm 12.2 4.98 0% -3% Passed
CO@7% 0 - 200 ppm 29.1 - - -
NOy 0 - 250 ppm 27.9 5.79 3% 9% +30% Passed
NOy@7% 0 - 250 ppm 66.6 - - -
0, 0 - 25 Vol% 15,11 13.67 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 -0.10 164.6 164.4 -0.20 0.10 +5.0 % Passed
NO 0 - 250 ppm 0.0 -0.2 -0.20 0.08 82.5 82.4 -0.10 0.04 +£2.5% Passed
0, 0- 25 Vol% 0.00 -0.01 -0.01 0.01 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 8.5 4.68 0% -2% Passed
CO@7% 0 - 200 ppm 20.3 - - - »
NOy 0 - 250 ppm 44.0 6.82 0% 0% +30% Passed
NOxy@7% 0 - 250 ppm 115.2 - - - =
0O, 0- 25 Vol% 15.62 14.00 0% 0% Passed
* % Error Calculate from percent of range.
CHECK BY : Mr. Phuwanai
DATE : 13-December-2023
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PETRO-INSTRUMENTS CORP., LTD.
PETRO - INsTRUMENTS Comp, Lo, 7/409 215065986 36 .50 185980 wuvlsdns tuaagdns agamw 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.: ' J1D2300041-011 - Customer name : EGCO COGENERATION
Equipment : | CEMS Unit name : 1SAA-IRK-1B
Manufacturer : | ABB Location : Rayong
Model : URAS26 | Contactname : K. Pipat Udom
Serial No. : ] 3.387669.9 Telephone : | 038-637-051-57 #9241
Working date : | 13-December-2023 | Fax.: | 081-862-4780 -
Traveling hour : ' 4 Hr. e 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 :
CHEC Sampling system.
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
narmmal ~andibian
- Validate zero and span for the gas analyzer was normal responding.
CORRECT ACTION Gas analvzer
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 : 4157
Gas analyzer (Uras26) 14723
Gas cooler (SCC-C) 1 7704
Gas feed unit (SCC-F) : 7706
NOx Converter 1 7708
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PETRO - INSTRUMENTS COARP,LTD.
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PETRO-INSTRUMENTS CORP., LTD.

7/409 21901263930 36 0.50140598¢ waIIRANT LARIGIAT nFavn 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 : 13-December-2023
APPROVE BY: Mr. Nadthapong DATE: 14-December-2023
CUSTOMER SIGN : DATE :
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PETRO-INSTRUMENTS CORP., LTD.
PETRO - INSTRUMENTS Coap,Lrp.  7/409 21.501f59&a 36 .30 1650Ra wavandns Lunagdns azaimng 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
SET-POINT STATUS/VALUE REMARK
ITEM DESCRIPTION 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 L - | Bw | 4% .
4 | Sample gas cooler temperature | 3.0°C | 30°C | 3.0°C

5 | Automatic CondensateDrain |  Drain |  Dran | Drain | B
_ 6 | Flexibletube | Normal | Normal | Normal |

7 | Aadfiter | Cean | 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 | eoyh | eoyh | eobh |
12 | Bypassflow _®20kh | 20/h ] 200h .
13 Disposable filter unit. | Cean | Clean | Clean

14 | SpangasNO oflinder _>300psi | 800psi_ | 700psi .
15 | Span gas CO cylinder | >300psi | 1,200psi | 1,200psi_ |

onstade ™, " oo cEeEe e e

16 |Heatedsampleprobe |  Hot |  Hot |  Hot

17 _| Filter probe Clean Clean | Clean |

18 | Heated line Main 140°C | 1394°C | 139.3°C |

19 | Heated line Bypass ~140°C | 139.4°C | 1393°C

CHECK BY : Mr. Phuwanai
DATE : 13-December-2023
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PETRO-INSTRUMENTS CORP., LTD.

7/409 21.50639&e 36 a.301A5980 wn9andns Lueanins njetmwe 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.
Cco 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 Offset&Amplify
Parameter Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
CO 0 - 200 ppm 4.9 4.39 -1% -7% Passed
CO@7% 0 - 200 ppm 114 - - -
NOy 0 - 250 ppm 31.5 6.02 0% 2% +30% Passed
NOy@7% 0 - 250 ppm 73.6 - - -
0, 0- 25 Vol% 14.98 13.59 0% 2% Passed
VALIDATION RESULT
Zero Span % Error
Parameter Note
Ideal Actual Drift % Error Ideal Actual Drift % 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 82.0 -0.50 0.20 +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
Measurement Value Status Reactive Calibration Drifts Offset&Amplify
Parameter Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
CO 0 - 200 ppm 4.6 4,37 -1% -7% Passed
CO@7% 0 - 200 ppm 12.4 - - - -
NOy 0 - 250 ppm 33.4 6.14 0% 0% +30% Passed
NOx@7% 0 - 250 ppm 89.9 = - - -
0O, 0- 25 Vol% 15.76 14.09 0% 0% Passed
* % Error Calculate from percent of range.
CHECK BY : Mr. Phuwanai
DATE : 13-December-2023
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Airgas Specialty Gases co

i Airgas USA, LLC
. 600 Union Landing Road

an Air Liquide company Cinnaminson, NJ 08077-0000

Airgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: EO02NI9SE15A3300 Reference Number: 82-401076401-1
Cylinder Number: CC703275 Cylinder Volume: 1443 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 Cerlification 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 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 basie unless otherwise noted,

Do Not Use This Cylinder below 100 Eatﬂ ie 0.7 rnegagaacals.

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 12/28/12017
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 Avallable 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 testmg processes and measurements conform to the reqmrements of

are certified to be NIST Traceable with total uncertainty as detailed under Analytlcal Uncertamty This
document shall not be reproduced in full without written approval of the issuer.
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TESTING CERT No. 2000.02
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Approved for Release Page 1 of 82-401076401-1




THE LINDE GROUP

Certificate Of 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: 1.25M° Filling pressure 130.0 bar Valve: CGA 660SS
_Cylinder Owner: LINDE Cylinder Material Spectra seal Cylinder Size: 10L
Laboratory Report
Analytical Result
Component oIt 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 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: 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 resuits expressed in Lhis report are on mole/mole basis, unless otherwise specified. The Assay of this Standard has been perfoimed in

accordance with the EPA Traceability Protacal EPA-600/R-12/531 for the Assay and Certification of Gaseous Calibration Standards using pracedure G1
2. The tepoited expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2, providing a level of confidence of approximately 95%.

The measuiement of this material is traceable 1o the S1 through the reference gas standard which is traceable to Swiss National Standard of Mass of
. for
Sukanya Parinyasoontorn @/C o7)

other recognised national meliology 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) Olher - Specified

Page 1 0f 1

This report shall nal be reproduced except in full
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PREVENTIVE MAINTENANCE PLAN



SCHLEDULL PLAN FOR PR

Item Part name P/N g_g g E 1 2 3 4 5 6 7 8 9 10 11 12
DM Schedule
1 |Ceramic filter IT0001141 1Y 2 pc . X
2 |Set of gaskets FPM IT0001152 | 1Y 2 set X
|Sample gas cooler SCC-C '
3 [sealing GL25-12mm (SCC-C) ITD001830 | 1Y 2 pc X
4 |[sealing GL18-8mm (SCC-C) IT0001831| 1Y 4 pc X
5 |Driver complete IT(001823 | 1Y 2 pc X
6 |Flexible tube ITC0001931 | 3 M 1 Pack X X X X
Acid filter unit '
7 |Filter element for acid filter IT0000732 - 4 pc Up to condition
8 |O-ring 56 x 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 ITC000800 | 1Y 2 pc X
11 {Filter membrane 1T0001128 - 1 Pack Up to condition
i T e e
13 |Oxygen sensor IT0000702 | 1Y 2 pc Up to condition
14 |Disposable filter unit 1T0001136 3 4 pe Up to condition
15 [Viton tube FPM-70-SW 4x1.5 10000741 | 1Y | 4 | Meter [ Ix0 T T T 1T [ | [ 1
AmuamandlinaunsthgsnyiBadeadunuum
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