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PETRO-INSTRUMENTS CORP., LTD.

pIED 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: JOBNUMBER / REQUESTED NUMBER
Egco cogeneration Rayong JID2200029

REASON FOR VISIT

- Preventive maintenance CEMs unit 11, 12.

FOUND FAILURE & CORRECTIVE ACTION DETAILS

- Operation checked of the gas analyzer all unils.

- 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 condensale 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
[} w™compLETED
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TIME SPENT (HOURS)

NEAR 2022 — TRAVELING DETAILS
MONTH 1 HOURS
DATE 12 TRAVEL BY
SERVICE TIME 6 6 FROM Pico
QVERTIME - - 70 Rayong
TRAVELING TIME 4 4 TOTAL ROUND TRIP_| 1
TOTAL HOURS 10 10 DISTANCE (KM.} 360
SERVICE CREW
NAME NAME
1. Mr. Chatpetch F. 3.
2. 4,
CUSTOMER'S NAME CUSTOMER'S SIGNATURE DATE
SN, ~ -~ —
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PETRO-INSTRUMENTS CORP., LTD.

7/409 21571761598 36 a.31126598a w1936 ins LunasAns asmn 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.: JID2200029 | Customer name : | EGCO COGENERATION
Equipment : | CEMS | Unit name : 1SAA-IRK-1A
Manufacturer : ABB | Location: Rayong

Model : = ' URAS 26 ' Contact name : | K. Pipat Udom

Serial No. : | 3.345753.3 i_Elephone : - | 038-637-051-57 #9241
Working date: 12 January 2022 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

CHECK

Sampling system.

Checked the heated line was normal condition.

Checked the sample gas cooler was normal operation.

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

Checked the sample gas feed unit was normal operation.

Checked the filter membrane was clean.

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

Gas analyzer

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

Operation checked for electronic devices and found importance issue the
gas analyzer rebooting every 5-8 days.

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
: 7707
: 4156
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PETRO-INSTRUMENTS CORP., LTD.
PETRO - InsTRUMENTS Core Lo,  7/409 21.3016598a 36 0306598 uu93ndns Luaandng nyainnt 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. Chatpecth DATE : 12-January-2022
APPROVE BY: Mr. Nadthapong DATE: 13-January-2022
CUSTOMER SIGN : DATE :
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7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207
http : // www.pico.co.th E-mail-address : combustion@pico.co.th

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

1 Temperature in Cabinet 20-25 °C 22.9 °C 23.3°C

2 Air conditioner Operate OK OK

3 Humidity in Cabinet 5 48 % 30 %

4 Sample gas cooler temperature 3.0¢°C 3.2°C 2.8 °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

i1 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 >300psi | 1,500psi | 1,500 psi

| on stack A

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 139.4 °C 139.3 °C

CHECK BY : Mr. Chatpetch
DATE : 12-January-2022 |
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ANALYZER TEST REPORT
ANALYZER TYPE : GAS ANALYZER MENUFACTURER : | ABB
MODEL : URAS 26 SERIAL NO.: 3.345753.3
UNIT NAME : 1SAA-IRK-1A LOCATION : HRSG 1
Standard gas concentration
Parameter Concentration Start date Expire date Cylinder No.
Cco 164.6 ppm 28-Dec-2017 28-Dec-2025 CC703275
NO 85.1 ppm 3-May-2021 3-May-2023 D878337
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
CcO 0 - 200 ppm 4.1 4.33 0% 0% Passed
CoO@7% 0 - 200 ppm 8.6 = E =
NOy 0 - 250 ppm 34.2 6.19 3% 16% 130% Passed
NO@7% O - 250 ppm 71.7 - - -
0, 0- 25 Voi% 14.30 13.15 1% 0% Passed
VALIDATION RESULT
Zero Span % Error
Parameter = . Note
Ideal Actual Drift % Etror Ideal Actual Drift % Error | Acceptance
CO 0 - 200 ppm 0.0 -0.2 -0.20 0.10 164.6 161.9 -2.70 1.35 +5.0 % Passed
NO 0 - 250 ppm 0.0 -1.1 -1.10 0.44 85.1 84.2 -0.90 0.36 +2.5% Passed
0, 0- 25 Vol%| 0.00 0.20 0.20 -0.20 20.95 20.87 -0.08 0.08 +0.5 % Passed
CALIBRATION RESULT
Zero Span 9% Error
Parameter 2 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 85.1 85.1 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 e = Note
Reading Analog (mA) Ofiset (%) Amplify (%) Acceptance
CcO 0 - 200 ppm 3.7 4.30 0% -4% Passed
CcOo@7% 0 - 200 ppm 7.8 5 & = &
NOy 0 - 250 ppm 42,5 6.72 2% 1% +30% Passed
NOy@7% 0 - 250 ppm 102.6 = = = 2
0, 0- 25 Vol% 15.17 13.71 0% 0% Passed
* 0 Error Calculate from percent of range.
| CHECK BY : Mr. Chatpetch
‘ DATE : 12-January-2022

40f4




UNIT 1B



(PIcO)

PETRO - INSTRUMENTS CORP.,LTD.

o o a ¢ o o
UVIEN lWﬂIﬂi-ﬁ)uﬁﬂgtNuﬂ 106

PETRO-INSTRUMENTS CORP., LTD.

7/409 2150118598 36 0.9a1165980 w1935 dn3 LUAIRANT A9 10900

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

Job No.: | JID2200029 | Customer name : | EGCO COGENERATION
Equipment : ' CEMS | Unitname: | 1SAAIRK-1B
 Manufacturer : ABB Location : | Rayong

Model : . URAS 26 | Contact name : | K. Pipat Udom

Serial No. : | 3.387669.9 Telephone : | 038-637-051-57 #9241

Working date : | 12-January-2022 | 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.
%(&‘;II(C__ANLFLI&M Sampling system.

- Checked the heated line was normal condition.

- Checked the sample gas cooler was normal operation.

- Checked the automatic condensate drain was normal operation.

- Checked the acid filter was clean.

- Checked the sample gas feed unit was normal operation.

- Checked the filter membrane was clean.

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

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

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

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

CORRECT ACTION

Gas analyzer

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

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

PART REPLACEMENT

- No part replacement.

RECOMMENDATION

Internal information: ID Warranty.

Sampling system 1B : 4157
Gas analyzer (Uras26) : 4723
Gas cooler (SCC-C) : 7704
Gas feed unit (SCC-F) 1 7706
NOx Converter 17708
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CHECK BY : Mr. Chatpetch DATE : 12-January-2022
APPROVE BY: Mr. Nadthapong DATE: 13-January-2022
CUSTOMER SIGN : DATE :
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PerRO -

INSTRUMENTS Core,Lip,  7/409 11.3nM@%985 36 0.301261598n u193adns LuAIRANT Ao 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 2
S o, SET-POINT STATUS/VALUE REMARK
VALUE BEFORE AFTER
Inside cabinet
1 Temperature in Cabinet 20-25 °C 25.2 °C 25.4 °C
2 Air conditioner Operate OK OK
3 Humidity in Cabinet - 46 % 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 o
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 | 1,500 psi | 1,500 psi
Onstack R SR (B P
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. Chatpetch

‘ DATE : 12-January-2022
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ANALYZER TEST REPORT
ANALYZER TYPE : GAS ANALYZER MENUFACTURER : | ABB
MODEL : URAS 26 SERIAL NO.: 3.387669.9
UNIT NAME : 1SAA-IRK-1B LOCATION : HRSG 2
Standard gas concentration
Parameter Concentration Start date Expire date Cylinder No.
CcO 164.6 ppm 28-Dec-2017 28-Dec-2025 CC703275
NO 85.1 ppm 3-May-2021 3-May-2023 D878337
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
Cco 0 - 200 ppm 2.7 4.22 -1% 5% Passed
co@7% 0 - 200 ppm 6.4 s - -
NOx 0 - 250 ppm 27.5 5.76 1% 14% +30% Passed
NOx@7% 0 - 250 ppm 65.2 o = S
0, 0- 25 Vol% 15.07 13.64 0% 3% Passed
VALIDATION RESULT
Zero Span % Error
Parameter = - Note
Ideal Actual Drift % Error Ideal Actual Drift % Error | Acceplance
CO 0 - 200 ppm 0.0 0.3 -0.30 0.15 164.6 163.9 -0.70 0.35 +5.0% Passed
NO 0 - 250 ppm 0.0 -2.1 -2.10 0.84 85.1 86.1 1.00 -0.40 +2.5% Passed
0, 0- 25 Vol%| 0.00 0.20 0.20 -0.20 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 85.1 85.1 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 2.1 - - S -
NOy 0 - 250 ppm 44.0 6.82 -1% 0% +30% Passed
NOx@7% 0 - 250 ppm 93.9 s S e 5
0, 0- 25 Vol% 14.41 13.22 1% -1% Passed
* o4 Error Calculate from percent of range.
CHECK BY : Mr. Chatpetch
DATE : 12-January-2022

4 of 4




CERTIFICATE OF STANDARD GAS



THE LINDE GROUP

Certificate Of Analysis
Special Gases Mixture

Customer Details
Name: Address: Customer Tag No.:
EGCO ENGINEERING AND SERVICE 35T. Huai Pong, A. Muang, Rayong 21150

Certificate Details

Number: 1742/21 Date of Issue: 3-May-2021 Expiry date: 3-May-2023
Material Details
. Production Order: 90165329 Material Code: 431600-SV-44 Cylinder No.: D878337
Gas content: 1.38M° Filling pressure: 145.0 bar Valve: - CGA 660 S5
Cylinder Owner: LINDE Cylinder Material: Spectra seal Cylinder Size: 10L
Laboratory Report
Analytical Result
S
Component Corr:?e{:tlrgi:on Analysis Result' Uncertainty? Method of Analysis’ Assay Date
Nitric Oxide 85.0 ppm 85.1ppm + 1% relative (6) I-PB-352 26-Apr & 3-May-21
Other NOx impurity Less than 4.2 ppm
In Nitrogen

Reference Standord used in Assay

Reference Standard Cylinder number Concentration Expiry date:
Nitric Oxide 27881156 51.58x 0.41 ppm 29-0ct-2022
in Nitrogen

Analytical Instruments used in Assay
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
FTIR Spectrometers Nicolet iS50 FTIR-NO 5-Apr-2021

Recommend usage condition

Minimum utilization: 5% of actual content or befare 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, untess otherwise spedified. 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 3 standard uncertainty multiplied by a coverage factor k=2, providing a level of confidence of approximately 95%.
The measurement of this material is traceable to the SI 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 Gxygen Analyzer, (4) Electrochemical Moisture Analyzer,

(5) Total Hydrecarbon Analyzes, (6) Other - Specified
Sukanya Parinyasoontorn ( H

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

This report shall not be reproduced except in full PB-002/F0G6
u3dn awa (Uszinalng) 91in (UWBU) Linde (Thailand) Public Company timited issy/2, 01 Apri 2021
refeusinuroean] G17SIT0C78S PLC. Smgiswation pa 0197537020785
61 15 Uwumooss 1© 2/3 M) 14 NUUUU-AS A M. 6.5 AU 15" Floor, Bangna Tower A, 2/3 Moo 14, Bangna Trad KM. 6.5 Rozd, Bangkaew
2.UMed 0.ansusnis 10540 s (66) 2338-6100  Insans (65) 2338-6333 Bangplee, Samutprakara 10540, Tel (66) 2338-6100 Fax (65} 2338-6333
[sovusalnsd: 105 v 5 Auwalas auakny aafonsT 24180 Wellgrow Plant : 105 Moa 5, T.Bang k, A.Bangpakong, Chachoengsao 24180

Tnseluri (66) 38.570-479-93 Tnsans (66) 38.570-323 Thailand, Tel (66) 38.570-479-93 Fax (66) 3¢.570-323
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Airgas Specialty Gases co

i Airgas USA, LLC
: 600 Union Landing Road

Cinnaminson, NJ 08077-0000

an Ar Liquide company Airgas.com

CERTIFICATE OF ANALYSIS

Grade of Product: EPA Protocol

Part Number: EQ2NI99E15A3300 Reference Number: 82-401076401-1
Cylinder Number: CC703275 Cylinder Volume: 144.3 CF
Laboratory: 124 - Riverton (SAP) - NJ Cylinder Pressure: 2015 PSIG
PGVP Number: B52017 Valve Outlet: 350
Gas Code: CO,BALN Certification Date: Dec 28, 2017

Expiration Date: Dec 28, 2025

Certification performed in accordance with “EPA Traceability Protocol for Assay and Cerlification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does nct require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis unless otherwise noted.

Do Not Use This Cylinder befow 100 psi% i.e. 0.7 megapascals.

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

CALIBRATION STANDARDS

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

Triad Data Available Upon Request
NOTES:PO# 5217005382

This calibration std. has been certified in accordance with the May 2012 EPA Traceability Protocol,
Document EPA-600/R-12/531. All testing processes and measurements conform to the requirements of
ISO/IEC 17025 and to Airgas 1SO 8001:2000 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.

L . s == ]

ACCREDITED]
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TESTING CERT No. 2000.02

e —

Approved for Release Page 1 of 82-401076401-1
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PREVENTIVE MAINTENANCE PLAN
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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 J1D2200029-001

REASON FOR VISIT

- Preventive maintenance CEMs unit 11, 12,

FOUND FAILURE & CORRECTIVE ACTION DETAILS

- Operation checked of the gas analyzer all units.

- Checked diagnostic of the gas analyzer all units.

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

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

- Checked the automatic condensate drain was normal operéﬁon.

- 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.

WORK CONCLUSION
[v] coMmPLETED PARTS REPLACEMENT
[] wcompLeTED
[Vl cHARGE [] nocHARGE PARTS NAME PN Qry.
[] serviceree | [[] ProJECTWARRANTY | [[] TAKETO OFFICE
] ravetung | ] SERVICEWARRANTY | [ ] WAIT FOR PARTS
[] spAReEPARTS | [] PARTS WARRANTY [] werocess
[ otHer [/] service coNTRACT | [[] OTHER
TIME SPENT (HOURS)
YEAR 2022 TOTAL TRAVELING DETAILS
MONTH 2 HOURS
DATE 10 TRAVEL BY
SERVICE TIME 6 6 FROM Pico
OVERTIME - - T0 Rayong
TRAVELING TIME 4 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 SIGNATURE DATE
i S = [ W e .
WG O}WJ Vs 10-02-2022.
FORM BY: PANUMAS PRAKOBKASIKAM { SERVICE REPORT—ZUI-f
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PETRO-INSTRUMENTS CORP., LTD.
PETRO - INsTRUMENTS Comp, L. 7/409 21.30161598A 36 6.30aM@AFEn weaadng Luaandng agomwd 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.: l JID2200029-001 Customername:  EGCO COGENERATION
Equipment : | CEMS Unit name : 1SAA-IRK-1A

Manufacturer : ! ABB Location: ' Rayong

Model : : URAS 26 Contact name : | K. Pipat Udom

Serial No. : | 3.345753.3 Telephone : 038-637-051-57 #9241
Working date : | 10 February 2022 Fax. : = | 081-862-4780
Travelinghour: | 4Hrn | 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 | 5ampling system.

- Checked the heated line was normal condition.

- Checked the sample gas cooler was normal operation.

- Checked the automatic condensate drain was normal operation.

- Checked the acid filter was clean.

- Checked the sample gas feed unit was normal operation.

- Checked the filter membrane was clean.

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

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

Gas analyzer

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

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

CORRECT ACTION

Gas analyzer

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

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

PART REPLACEMENT

- No part replacement.

RECOMMENDATION

Internal information: ID Warranty.

Gas analyzer (Uras26) : 1360
Gas cooler (SCC-C) 17703
Gas feed unit (SCC-F) 17705
NOx Converter 17707
Sampling system 1A : 4156
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PETRO-INSTRUMENTS CORP., LTD.
PeTRO - InsTRUMENTS Core, Lrp.  7/409 2.371245098a 36 0.30116159&8m w1296 Ans Lun3eans ngawmnwg 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 9575-3 FAX: (662) 939 4207
http : // www.pico.co.th E-mail-address : combustion@pico.co.th

CHECK BY : Mr. Phuwanai DATE : 10-February-2022
APPROVE BY: Mr. Nadthapong DATE: 11-February-2022
CUSTOMER SIGN : DATE :
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PETRO-INSTRUMENTS CORP., LTD.

InstausenTs Core.Lrp.  7/409 241.3017850&a 36 0.3011A%A uwvlaAns Lunandns agatviwe 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-TIRK-1A LOCATION : HRSG 1
i DESCRIPTION SE;-POINT STATUS/VALUE REMARK
ALUE BEFORE AFTER
Inside cabinet
1 Temperature in Cabinet 20-25 °C 24.7 °C 24.3 °C
2 Air conditioner Operate OK OK
3 Humidity in Cabinet - 72 % 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 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 900 psi 900 psi
15 | Span gas CO cylinder >300psi | 1,450psi | 1,450 psi
| Onstack | B | ol q¥3
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 139.4 °C 139.3 °C
CHECK BY : Mr. Phuwanai
DATE : 10-February-2022 :
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PETRO - INSTRUMENTS CORP, LTD.

V3TN mnins-Suaagium $190

PETRO-INSTRUMENTS CORP., LTD.
7/409 9. 3085980 36 .90 NEA98e wa193aANg Lua6Ins nystmw 10900

7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thatland
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-TRK-1A LOCATION : HRSG 1
Standard gas concentration
Parameter Concentration Start date Expire date Cylinder No.
CO 164.6 ppm 28-Dec-2017 28-Dec-2025 CC703275
NO 85.1 ppm 3-May-2021 3-May-2023 D878337
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 4.8 4.38 0% -4% Passed
co@7% 0 - 200 ppm 10.9 . = .
NOy 0 - 250 ppm 32.9 6.11 2% 20% +30% Passed
NOx@7% 0 - 250 ppm 75.0 E E -
0, 0- 25 Vol% 14.83 13.49 0% 2% Passed
VALIDATION RESULT
Zero Span % Error
Parameter - Note
Ideal Actuat Drift % Error Ideal Actual Drift % Error | Acceptance
(€6 0 - 200 ppm 0.0 0.0 0.00 0.00 164.6 167.7 3.10 -1.55 +5.0 % Passed
NO 0 - 250 ppm 0.0 4.2 -4.20 1.68 85.1 83.4 -1.70 0.68 +25% Passed
0, 0- 25 Vol%| 0.00 -0.38 -0.38 0.38 20.95 20.87 -0.08 0.08 +0.5% Passed
CALIBRATION RESULT
Zero Span % Error
Parameter 7 Note
Ideal Actual Drift % Error Ideal Actual Drift % Emror | 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 85.1 85.1 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 4.3 4.34 0% -2% Passed
cCo@7% O - 200 ppm 9.8 S S = =
NOy 0 - 250 ppm 44.4 6.84 -1% 4% +30% Passed
NOx@7% 0 - 250 ppm 112.2 = S s o
0, 0- 25 Voi% 15.43 13.88 0% 0% Passed
* % Error Calculate from percent of range.
CHECK BY : Mr. Phuwanai
DATE : 10-February-2022
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PETRO-INSTRUMENTS CORP., LTD.
PETRO - INsTRUMENTS Core, Lo, 7/409 26.308508a 36 6.7212659&86 uw9agdns Luaanins Nyt 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. : | JID2200029-001 Customer name : | EGCO COGENERATION
Equipment : | CEMS Unit name : 1SAA-IRK-1B
Manufacturer : | ABB Location : | Rayong
Model : | URAS 26 | Contactname : | K. Pipat Udom
Serial No.: _ 3.387669.9 Telephone : 038-637-051-57 #9241
Working date : X 10-February-2022 | Fax. : 081-862-4780
Traveling hour : : 4 Hr. Email address : | Pipat.udo@egco.com
Mileage : 360 km. Working Hour : 2 Hr.
SCOPE OF WORK Preventive maintenance continuous emission monitoring system unit 1SAA-IRK-1B.
PHYSICAL & FUNCTION :
CHECK Sampling system.
- Checked the heated line was normal condition.
- Checked the sample gas cooler was normal operation.
- Checked the automatic condensate drain was normal operation.
- Checked the acid filter was clean.
- Checked the sample gas feed unit was normal operation.
- Checked the filter membrane was clean.
- Checked the sample flow and bypass flow were kept in set-point.
- Checked the condensate alarm for cut-off pump was normal operation.
Gas analyzer
- Diagnostics checked of the gas analyzer before calibration found were
normal condition.
- Validate zero and span for the gas analyzer was normal responding.
CORRECT ACTION Gas analyzer
- Performed zero and span calibration for the gas analyzer by feed standard
gas direct to the sample gas cooler.
- Diagnostics checked of the gas analyzer after calibrations were normal
condition.
PART REPLACEMENT - No part replacement.
RECOMMENDATION -
Internal information: ID Warranty.
Sampling system 1B 1 4157
Gas analyzer (Uras26) 14723
Gas cooler (SCC-C) 17704
Gas feed unit (SCC-F) : 7706
NOx Converter : 7708
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PETRO-INSTRUMENTS CORP., LTD.
PETRO - InSTRUMENTS Core, Lo, 7/409 21.3aWiTadn 36 0.3aM6TeRA uu19AaTNs Lanandns Agatvwt 10900

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

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

CHECK BY : Mr. Phuwanai DATE : 10-February-2022
APPROVE BY: Mr. Nadthapong DATE: 11-February-2022
CUSTOMER SIGN : DATE :
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PETRO-INSTRUMENTS CORP., LTD.
7/409 2437116508 36 .30 1185980 wu19RdNT LLAIRINT AP 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 2
ITEM DESCRIPTION SET-POINT STATUS/VALUE REMARK
VALUE BEFORE AFTER
Inside cabinet
1 Temperature in Cabinet 20-25 °C 25.2 °C 25.4 °C
2 Air conditioner Operate OK OK
3 Humidity in Cabinet S 46 % 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 60 //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 900 psi 900 psi
15 | Span gas CO cylinder > 300 psi 1,450 psi 1,400 psi |
 On stack S £
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 : 10-February-2022
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PETRO - INSTRUMENTS CORP., LTD.
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PETRO-INSTRUMENTS CORP., LTD.

7/409 21501285980 36 0.3nMA9&a wvAaAns Luaains namwy 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 2
Standard gas concentration
Parameter Concentration Start date Expire date Cylinder No.
Co 164.6 ppm 28-Dec-2017 28-Dec-2025 CC703275
NO 85.1 ppm 3-May-2021 3-May-2023 D878337
Use ambient air for calibrate span point 02 20.95 Vol%.
MEASUREMENT RESULT BEFORE CALIBRATE
Measurement Value Status Reactive Calibration Drifts Offset&Amplify
Parameter 5 1 Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
CcO 0 - 200 ppm 3.2 4.26 -1% 2% Passed
CO@7% 0 - 200 ppm 7.4 - = u
NOy 0 - 250 ppm 28.8 5.84 0% 0% +30% Passed
NOx@7% 0 - 250 ppm 66.3 - - g
0, 0- 25 Vol% 14.89 13.53 1% 2% Passed
VALIDATION RESULT
Zero Span % Error
Parameter = Note
Ideal Actual Drift % Error Ideal Actual Drift % Error | Acceptance
Cco 0 - 200 ppm 0.0 -0.3 -0.30 0.15 164.6 168.5 3.90 -1.95 *5.0 % Passed
NO 0 - 250 ppm 0.0 -3.7 -3.70 1.48 85.1 85.2 0.10 -0.04 +2.5% Passed
0, 0- 25 Vol%| 0.00 -0.25 -0.25 0.25 20.95 20.89 -0.06 0.06 +0.5% Passed
CALIBRATION RESULT
Z
Parameter £ el s 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 85.1 85.1 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 3.7 4.30 -1% 4% Passed
CO@7% 0 - 200 ppm 9.6 3 - 5 R
NOy 0 - 250 ppm 324 6.07 0% 0% +30% Passed
NOx@7% 0 - 250 ppm 83.9 = - = -
0, 0- 25 Vol% 15.56 13.96 0% -1% Passed
* o Error Calculate from percent of range.
CHECK BY : Mr. Phuwanai
DATE : 10-February-2022 |
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CERTIFICATE OF STANDARD GAS



THE LINDE GROUP

Certificate Of Analysis

Special Gases Mixture

Customer Details
Name:

EGCO ENGINEERING AND SERVICE

Address:

Customer Tag No.:

35T. Huai Pong, A. Muang, Rayong 21150

Certificate Details
Number: 1742/21 Date of Issue: 3-May-2021 Expiry date: 3-May-2023
Material Details
. Production Order: 90165329 Material Code: 431600-SV-44 Cylinder No.: D878337
@as content: 138 m° Filling pressure: 145.0 bar Valve: CGA 660 55
Cylinder Owner: LINDE Cylinder Material: Spectra seal Cylinder Size: 10L
Laboratory Report
Analytical Resuit
Component Corr\:cocgrr?t'([;ilon Analysis Result’ Uncertainty? Method of Analysis® Assay Date
Nitric Oxide 85.0 ppm 85.1ppm + 1% relative (6) 1-PB-352 26-Apr & 3-May-21
Other NOx impurity Less than 4.2 ppm
In Nitrogen
Reference Standard used in Assay
Reference Standard Cylinder number Concentration Expiry date:
Nitric Oxide 2788115G 51.58¢ 0.41 ppm 29-0ct-2022
in Nitrogen
Analytical Instruments used in Assay
instrument/Make/Model Analytical Principle Last Multipoint Calibration

FTIR Spectrometers Nicolet iS50 FTIR-NO 5-Apr-2021

Recommend usage condition

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

Comments

When reordering, please quote the material number

Note:

1. All results expressed in this report are on mole /mole basis, unless otherwise specified. The Assay of this Standard has been performed in
accerdance 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 coverage factor k=2, providing a level of confidence of approximately 95%.
The measurement of this material is traceable to the S! through the reference gas standard which is traceable to Swiss National Standard of Mass o
other recognised national metrology institutes. .
3.(1) Gas Chrematography, (2) Paramagnetic Oxygen Analyzer, (3) Electiochemical Oxygen Analyzer, (4) Hectrochemical Moisture Analyzer,
(5} Tatal Hydrocarbon Analyzer, (6) Other - Specified i
Sukanya Parinyascontorn ( !
Signatory for and on behalf of Linde (Thailand) Co., Ltd.

Page tof1

This report shall not be reproduced except in full
USEn 3w (Usainalne) 9 (Umou)
reSeadtrur ot 0137537000785
B 15 Weumones 18 2/3 M 14 IRUUUTASIA MU, 6.5 AU
a.umed v.aunsustms 10540 Insferi (56) 2338-6100  Thsms (66) 2338-6333
Isoviuialnsd: 105 mi 5 Auwaas awnudnu auBoinsT 24180

Tnsfuri (66) 38.570-479-93 Tnsans (66) 38.570-323

PB-002/F0G6
Linde (Thailand) Public Company Limited 155472, 01 April 2021
PLC. Regis¥zton na. 2107537003785
15° Floor, Bangna Tower A, 2/3 Moo 14, Bangna Trad KM. 6.5 Road, Bangkaew

Bangplee, Samutprakarn 10540, Tel {66) 2338-6100 Fax (65) 2338-6333
Wellgrow Plant: 105 Moo 5, T.Bangsamak, A.Bangpakong, Chachoengsao 24180
Thailand, Tel (66) 38.570-479-93 Fax (66) 3¢.570-323



Alrgas

an Arr Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number:
Cylinder Number:
Laboratory:
PGVP Number:
Gas Code:

EO02NI99E15A3300
CC703275
124 - Riverton (SAP) - NJ
B52017
CO,BALN
Expiration Date:

Reference Number:
Cylinder Volume:
Cylinder Pressure:
Valve Outlet:
Certification Date:

Dec 28, 2025

PBPC 67 Hesd

c
Airgas Specialty Gases &4

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

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

volume/volume basis unless otherwise noted.
Do Not Use This Cylinder below 100 PSiﬁ_- 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 97.56 PPM CARBON MONOXIDE/NITROGEN +l- 0.6% May 25, 2018

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration

| Nicolet 6700 AHR0801933 CO FTIR Dec 08, 2017 |

Triad Data Available Upon Request
NOTES:PO# 5217005382

This calibration std. has been certified in accordance with the May 2012 EPA Traceability Protocol,

Document EPA-600/R-12/531. All testing processes and measurements conform to the requirements of
ISONEC 17025 and to Airgas 1SO 8001:2000 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.

A

o e

A

CCRED

—

Y e

ED)

TESTING CERT No. 2000.02
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- Approved for Release
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PREVENTIVE MAINTENANCE PLAN
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SERVICE REPORT
Preventive Maintenance

For

EGCO COGENERATION co., LTD  GCO

March, 2022 3rd
JID2200029-002

BY: ReceivecJ b7

PETRO-INSTRUMENTS CORP.,LTD IWAL CIJ’BBJ

15 /03 /2002
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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
rEQUlP:\mi\T: SERIAL NUMBER / TAG NUMBER BRAND / MANUFACTURER
CEMSs - ABB
CUSTOMER NAME: LACATION: JOB NUMBER / REQUESTED NUMBER
Egco cogeneration Rayong JID2200029-002

. REASON FOR VISIT

- Preventive maintenance CEMs unit 11, 12.

ioum’n FAILURE & CORRECTIVE ACTION DETAILS

# Standard gas CO supply by PICO

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 analyzef was normal response.

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

WORK CONCLUSION
[v] COMPLETED PARTS REPLACEMENT
= ] m compLETED
[] CHARGE ] NO CHARGE PARTS NAME PIN Qry.
[] sErvicEFEE | [[] PROJECT WARRANTY [0 7AKE 70 OFFICE
[ wravetunG | [] SERVICE WARRANTY [[] wAITFORPARTS
[] spareparTs | [] PARTS WARRANTY [] wprocess
[] oTHER [] sErviCECONTRACT | [[] OTHER
|
TIME SPENT (HOU
YEAR Al ! TOTAL TRAVELING DETAILS
MONTH 3 HOURS
DATE 10 TRAVEL BY
SERVICE TIME 6 6 FROM Pico
OVERTIME - - TO Rayong
TRAVELING TIME 4 4 TOTAL ROUND TRIP_| 1
TOTAL HOURS 10 10 DISTANCE (KM.) 360
SERVICE CREW
NAME NAME
4. Mr, Phuwanai N. 3.
2. 4.
CUSTOMER'SNAME CUSTOMER'S S|[GNATURE DATE
-~ -~
Wt 61%’3/ w 10-0%-22.
’ SERVICE REPORT-2014

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

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

SERVICE REPORT
JobNo.: ' JID2200029-002 Customer name : EGCO COGENERATION
Equipment: | CEMS | Unit name : | 1SAA-IRK-1A
Manufacturer : ' ABB Location : ' Rayong
Model: | URAS 26 | Contact name : K. Pipat Udom
Serial No. : | 3.345753.3 '_'_I'elephone : | 038-637-051-57 #9241
Working date : | 10 March 2022 Fax.: | 0818624780
Traveling hour : | 4Hr. | Email address: | Pipat.udo@egco.com
Mileage : | 360 km. | Working Hour : | 2 Hr.

SCOPE OF WORK

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

PHYSICAL & FUNCTION
CHECK

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

Gas analyzer

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

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

CORRECT ACTION

Gas analyzer

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

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

PART REPLACEMENT

- No part replacement.

RECOMMENDATION

Internal information: ID Warranty.

Gas analyzer (Uras26) : 1360
Gas cooler (SCC-C) 17703
Gas feed unit (SCC-F) 17705
NOx Converter 17707
Sampling system 1A : 4156
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7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207

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

CHECK BY : Mr. Phuwanai DATE : 10-Marh-2022
APPROVE BY: Mr. Nadthapong DATE: 14-Marh-2022
CUSTOMER SIGN : DATE :
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7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207
http : // www.pico.co.th E-mail-address : combustion@pico.co.th

GENERAL CHECK
UNIT NAME : 1SAA-IRK-1A LOCATION : HRSG 1
ITEM DESCRIPTION SET-POINT STATUS/VALUE REMARK
VALUE BEFORE AFTER
Inside cabinet
i Temperature in Cabinet 20-25 °C 24.7 °C 24.3 °C
2 Air conditioner Operate OK OK
3 Humidity in Cabinet = - 72% 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
n Sample flow | e0ih 611/h 60 I/h
12 Bypass flow 60 I/h 60 I/h 60 I/h -
13 Disposable filter unit. Clean Clean Clean -
14 Span gas NO cylinder > 300 psi 800 psi 800 psi
15 Span gas CO cylinder > 300 psi 1,400 psi 1,400 psi
| On stack _ P
16 | Heated sample probe Hot Hot Hot
17 | Filter probe Clean Clean Clean
18 | Heated line Main 140 °C 139.7 °C i39.7Cc |
| 19 | Heated line Bypass 140 °C 139.4 °C 139.3 °C
CHECK BY : Mr. Phuwanai
DATE : 10-March-2022
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7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thaitand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207
http : // www.pico.co.th E-mail-address : combustion@pico.co.th

ANALYZER TEST REPORT
ANALYZER TYPE : GAS ANALYZER MENUFACTURER : | ABB
MODEL : URAS 26 SERIAL NO. : 3.345753.3
UNIT NAME : 1SAA-IRK-1A LOCATION : HRSG 1
Standard gas concentration
Parameter Concentration Start date Expire date Cylinder No.
CO 164.6 ppm 28-Dec-2017 28-Dec-2025 CC703275
NO 85.1 ppm 3-May-2021 3-May-2023 D878337
Use ambient air for calibrate span point 02 20.95 Vol%.
MEASUREMENT RESULT BEFORE CALIBRATE
T - e :
P easurement Value Status Reactive Calibration Drifts Offset&Amplify s
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
Co 0 - 200 ppm 1.9 4.15 0% 2% Passed
coO@7% 0 - 200 ppm 3.7 - - _
NOy 0 - 250 ppm 44.3 6.84 2% -22% +30% Passed
NO@7% O - 250 ppm 86.8 - - =
0, 0- 25 Vol% 13.83 12.85 0% 2% Passed
VALIDATION RESULT
Z
Parameter = = span AU Note
Ideal Actual Drift % Error Ideal Actual Drift o, Error | Acceptance
Co 0 - 200 ppm 0.0 1.5 1.50 -0.75 164.6 163.7 -0.90 0.45 5.0 % Passed
NO 0 - 250 ppm 0.0 -4,2 -4.20 1.68 85.1 86.7 1.60 -0.64 £2.5% Passed
0, 0- 25 Vol%| 0.00 -0.07 -0.07 0.07 20.95 20.87 -0.08 0.08 +0.5 % Passed
CALIBRATION RESULT
Z o
Parameter g gl S AL 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 85.1 85.1 0.00 0.00 £2.5% Passed
0, 0- 25 Voi%| 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 (%) Acceplance
Co 0 - 200 ppm 0.6 4.05 0% 2% Passed
co@7% 0 - 200 ppm 1.2 S = = =
NOy 0 - 250 ppm 56.6 7.62 0% 0% +30% Passed
NOy@7% O - 250 ppm 125.1 - - - -
0, 0 - 25 Vol% 14.64 13.37 0% 0% Passed
* o Error Calculate from percent of range.
| »
| CHECK BY : Mr. Phuwanai

\ETE :

10-March-2022
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http : // www.pico.co.th E-mail-address : combustion@pico.co.th

SERVICE REPORT

Job No.: ' JID2200029-002 | Customer name : EGCO COGENERATION
Equipment : ' CEMS | Unit name : | 1SAA-IRK-1B
| Manufacturer : | ABB | Location : _'ﬁRayong

Modef: | URAS26 Contactname: | K. Pipat Udom
‘SerialNo.: | 3.387669.9 Telephone: _____i 038-637-051-57 #9241
Working date : | 10-March-2022 | Fax.: ' 081-862-4780
Travelinghour: | 4Hr. Email address: | Pipat.udo@egco.com
Mileage : | 360 km. . Working Hour : i 2 Hr.

SCOPE OF WORK

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

PHYSICAL & FUNCTION
CHECK

Sampling system.

- Checked the acid filter was clean.

- Checked the filter membrane was clean.

Gas analyzer

normal condition.

- 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 sample gas feed unit was normal operation.
- 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

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

CORRECT ACTION

Gas analyzer

gas direct to the sample gas cooler.

condition.

- Performed zero and span calibration for the gas analyzer by feed standard

- Diagnostics checked of the gas analyzer after calibrations were normal

PART REPLACEMENT

- No part replacement.

RECOMMENDATION

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

1 4157
14723
: 7704
1 7706
17708
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7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207

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

CHECK BY : Mr. Phuwanai DATE : 10-March-2022
APPROVE BY: Mr. Nadthapong DATE: 14-March-2022
CUSTOMER SIGN : DATE :
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TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207
http : // www.pico.co.th E-mail-address : combustion@pico.co.th

GENERAL CHECK
UNIT NAME : 1SAA-IRK-1B LOCATION : HRSG 2
ITEM DESCRIPTION SET-POINT STATUS/VALUE REMARK
VALUE BEFORE AFTER
Inside cabinet

1 Temperature in Cabinet 20-25 °C 25.2 °C 25.4 °C B

2 Air conditioner Operate OK OK -

3 ~ Humidity in Cabinet - 46 % 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 B

7 Acid filter o - B Clean Clean Clean |

8 Sample gas feed pump operate Run Run Run

9 Condensate filter Clean Clean Clean

10 Condensate monitor Normal Normal Normal -
11 Sample flow 60 I/h 60 I/h - 60 I/h

12 Bypass flow ~20l/h 20 I/h 20 1/h -

13 Disposable filter unit. Clean Clean Clean

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

15 | Spangas CO cylinder > 300 psi 1,400 psi 1,400 psi

On stack _

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 : 10-March-2022
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7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207

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

ANALYZER TEST REPORT
ANALYZER TYPE : GAS ANALYZER MENUFACTURER : | ABB
MODEL : URAS 26 SERTAL NO. : 3.387669.9
UNIT NAME : 1SAA-TIRK-1B LOCATION : HRSG 2
Standard gas concentration
Parameter Concentration Start date Expire date Cylinder No.
Cco 164.6 ppm 28-Dec-2017 28-Dec-2025 CC703275
NO 85.1 ppm 3-May-2021 3-May-2023 D878337
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
Cco 0 - 200 ppm 1.1 4.09 -1% 4% Passed
co@7% O - 200 ppm 2.2 g N _
NOy 0 - 250 ppm 40.5 6.59 1% 0% +30% Passed
NOy@7% O - 250 ppm 81.8 - - -
0, 0- 25 Vol% 14.04 12.99 1% 4% Passed
VALIDATION RESULT
Z
Parameter gl Stial 7o, EOr Note
Ideal Actual Drift % Error Ideal Actual Drift o Error | Acceptance
Co 0- 200 ppm| 00 0.3 0.30 -0.15 164.6 164.3 -0.30 0.15 +5.0 % Passed
NO 0- 250 ppm| 0.0 3.4 -3.40 1.36 85.1 85.2 0.10 -0.04 £2.5 % Passed
0, 0 - 25 Vol%| 0.00 -0.09 -0.09 0.09 20.95 20.89 -0.06 0.06 +0.5 % Passed
CALIBRATION RESULT
Z
Parameter 2 Z S .Sl Note
Ideal Actual Drift % Ervor 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 85.1 85.1 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 Analeg (mA) Offset (%) Amplify (%) Acceptance
Co 0 - 200 ppm 0.9 4,07 -1% 4% Passed
co@7% 0 - 200 ppm 1.9 - - - -
NOy 0 - 250 ppm 42.8 6.74 0% 2% +30% Passed
NO,@7% O - 250 ppm 92.7 S - = R
0, 0- 25 Vol% 14.51 13.29 0% 0% Passed
* o Error Calculate from percent of range.
\ CHECK BY : Mr. Phuwanai
| DATE: 10-March-2022
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CERTIFICATE OF STANDARD GAS



THE LINDE GROUP

Special Gases Mixture

Certificate Of Analysis

Customer Details
Name:

EGCO ENGINEERING AND SERVICE

Address:

Customer Tag No.:

35T. Huai Pong, A. Muang, Rayong 21150

Certificate Details

Number: 1742/21 Date of Issue: 3-May-2021 Expiry date: 3-May-2023
Material Details
. Production Order: 90165329 Material Code: 431600-SV-44 Cylinder No.: D878337
Gas content: 1.38M° Filling pressure: 145.0 bar Valve: CGA 660 S5
Cylinder Owner: LINDE Cylinder Material: Spectra seal Cylinder Size: 10L
Laboratory Report
Analytical Result
Component e Analysis Result’ inty? Method of Analysis’ Assay Date
p Goneentiation nalysis Resu Uncertainty ethog of Anaiysis Y
Nitric Oxide 85.0 ppm 85.1 ppm + 19 relative (6) I-PB-352 26-Apr & 3-May-21
Other NOx impurity Less than 4.2 ppm
In Nitrogen
Reference Standard used in Assay
Reference Standard Cylinder number Concentration Expiry date:
Nitric Oxide 2788115G 51.58+ 0.41 ppm 29-0ct-2022
In Nitrogen
Analytical Instruments used in Assay
Instrument/Make /Model Analytical Principle Last Multipoint Calibration

FTIR Spectrometers Nicolet iS50

FTIR-NO

5-Apr-2021

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

Minimum utilization:

Storage condition:

Comments

When reordering, please quote the material number

Note:

1. Alf 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 Gasecus Calibration Standards using procedure G1
2. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2, providing a level of confidence of approximalely $5%.

The measurement of this material is traceable to the St through the reference gas

other recognised nationa! metrology institutes.
3. (1) Gas Chromatography, (2) Paramagnetic Oxygen Analyzer, (3) Electrechemical Oxygen Analyzer, (4) Electrochemical Moisture Analyzer,
(5) Total Hydrocarbon Analyzer, (6) Other - Specified :

Pageloft

This seport shall not be reproduced except in full
U3tn awA Ws:nrlng) 91R (unsu)

nsuddueoua 016753700075

Sukanya Parinyasoontorn

standard which is traceable to Swiss Nationzl Standard of 243ss or

(r

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

B 15 UoUMEoss 10 2/3 P 14 RUUTDIN-ASA N 6.5 Ao
aUowd o ansdsinis 10540 histurd (66) 2338-6100  Tnsans (66) 2338-6333
{sovmunalnsg: 105 Ay 5 Auwasns auvkno a:fons) 24180

Tnseauri (66) 38.570-479-93 Tnsans (66) 38.570-323

£B-002/FC06

Linde (Thailand) Public Company Limited 1ss,/2, 01 April 2021
PLC, Zegisration po.G107537003785

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

Thailand, Tel (66) 38.570-479-93 Fax (66) 3¢ 570-323



PPC _ 67 Hesd

Airgas Specialty Gases to

i Airgas USA, LLC
. 600 Union Landing Road

an Air Uiquide company Cinnaminson, NJ 08o77-0000

Airgas.com
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 parformed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analylical Methodology does not require correction for analytical interference. This cyiinder has a total analytical
uncertainly 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
volumelvolume basis unless otherwise noted.

Do Not Use This Cylinder below 100 ps.iai i.e. 0.7 megapascals.

ANALY'!"I(‘.AL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates

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

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

ANALYTICAL EQUIPMENT
instrument/Make/Model Analytical Principle Last Multipoint Calibration

| Nicolet 6700 AHR0801933 CO FTIR Dec 08, 2017 |

Triad Data Available Upon Request
NOTES:PO# 5217005382

This calibration std. has been certified in accordance with the May 2012 EPA Traceability Protocal,
Document EPA-600/R-12/531. All testing processes and measurements conform to the requirements of
ISO/EC 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

P

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




PREVENTIVE MAINTENANCE PLAN



WD Aisvmruisey < Suile

BYLE URIIEBBAG-LUUMILEL o3id

E.C:rnnﬁu._:____—z::_.r)vsW?:.WTBMBDW—:E.CG;F_.W_
TUMTIfIL GJ‘—-:.ch:,@r::‘m.vw—.._._.h..cﬂ—.vg_mq_a—hr._E.CS:.SC.._
[T | 1 | [ | = oW ] r | At | 1vzoooosl STINE MS-0LN 290 WOUA] §1
nopipuws 01 dn a | or £ | vg11o00Ll wun sy olquiodsicl| vf
woppuos 03 dpy a | T A1 | zoLovooL! Josuds uoBAXO| €1 i
535 0 1) o
uoppuod 0 dy g |1 - | szitoo0ur sumquiaw st {1
X ~od k4 A1 | 008000011 OLNd: * wwg'gx09 Su-0f 01
X JEH] F Al | 91L0000LI (dusd wilnsyduip Jo) 12 suand o.__am. &
H e | P e g AR 5 et R [ s 2oosnun pasg |
T i i i X o |z | At |ecovoost Wi ‘g x5 0| 8 |
; “wopypuos o1 dn s | v | - |zeconoowt sy prav o) wawap 32| L
d L . i 5 i s S
<7 Sl x [eea | 1 | we |reetooont| o aqni ajots| o
X ad T Al | gesio0021 apjduies soaucl| §
X 1 a e [ oad [ iesionon (0008) wnug-g 10 Suneas|
X . s | ¢ [ a1 |ocsrovowr (r008) Wiz =710 Sunesy| ¢
[ ] v [ R [ 3008 131003 suB durey|
X w | 7 | Al |zstioo0ur T ol pos| ¢
_ X 170 T 2 | a1 | ietiooom sy apuesa)| |
Wi
s0q) | aoN | 190 | dog | Snv | 1or | unr Ko | ady |y | aed | wr -
Tl 1 o1 6 ] L 9 s 14 3 k4 l .m.. ,m w N/d ey e wal]
ot =




SERVICE REPORT
Preventive Maintenance

For
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EGCO COGENERATION CO., LTD EGCO

April, 2022 4th
JID2200029-003
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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 REPORTDATE

EQUIPMENT: SERIAL NUMBER / TAG NUMBER BRAND / MANUFACTURER

CEMs 2 ABB

CUSTOMER N.%\IE: LACATION: JOBNUMBER / REQUESTED NUMBER
Egco cogeneration Rayong JID2200029-003

REASON FOR VISIT

- Preventive maintenance CEMs unit 11, 12,

FOUND FAILURE & CORRECTIVE ACTION DETAILS

- Operation checked of the gas analyzer all units.

- Checked diagnostic of the gas analyzer all units.

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

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

- Checked the automatic condensate drain was normal operation.

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

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

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

# Standard gas CO supply by PICO

WORK CONCLUSION
[vl comPLETED 0] #com PARTS REPLACEMENT
] cHarcE ] nocHARrGE PARTS NAME PN Qrv.
[J serviceFee | [[] PROJECTWARRANTY | [[] TAKE TOOFFICE
[] wavewinG | [] SERVICEWARRANTY | [[] WAITFORPARTS
[] srarEPARTS | [[] PARTS WARRANTY 3 inPrROCESS
[} omher V] servicecontracT | [[] omer
TIME SPENT (HOURS)
2022 TOTAL TRAVELING DETAILS
MONTH 4 HOURS
DATE 5 TRAVEL BY
SERVICE TIME 6 6 FROM Pico
OVERTIME - - TO Rayong
TRAVELING TiME 4 4 TOTAL ROUND TRIP | 1
TOTAL HOURS 10 10 | DISTANCE (KM) 360
SERVICE CREW
NAME NAME
1. Mr. Ph iN. 3.
2. 4.
CUSTOMER'S NAME CUSTOMER'S smx.x@s DATE
e . . ; z
( \Tg [&= 3 - V-0 = { 2 i
NS, f)‘ 3 Mas” 5= 04— 202

FORM BY': PANUMAS PRAKOBKASIKAM
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PETRO-INSTRUMENTS CORP., LTD.

7/409 21505398 36 a.3aMA3&a u19Aadng LIeInRdIns Agetvw 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. : | JID2200029-003 Customer name : EGCO COGENERATION
| Equipment : | CEMS | Unit name : | 1SAA-IRK-1A
Manufacturer : ' ABB | Location : ' Rayong

Model : | URAS 26 Contact name : K. Pipat Udom

| Serial No. : i 3.345753.3 | Telephone : | 038-637-051-57 #9241
| Working date: 5 April 2022 E.a0% 5 | 081-862-4780

| Traveling hour : | 4Hr | Email address: | Pipat.udo@egco.com
Mileage : | 360 km. | Working Hour : | 2 Hr.

SCOPE OF WORK

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

PHYSICAL & FUNCTION

CHECK

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

Gas analyzer

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

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

CORRECT ACTION

Gas analyzer

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

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

PART REPLACEMENT

- No part replacement.

RECOMMENDATION

Internal information: ID Warranty.

Gas analyzer (Uras26) : 1360
Gas cooler (SCC-C) 1 7703
Gas feed unit (SCC-F) 1 7705
NOx Converter 17707
Sampling system 1A : 4156
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PETRO-INSTRUMENTS CORP., LTD.

7/409 1. 3965980 36 a.3nMA5&e L1WIAANT LuAITNT Ngany 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 95759 FAX: (662) 939 4207

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

CHECK BY : Mr. Phuwanai DATE : 5-April-2022
APPROVE BY: Mr. Nadthapong DATE: 7-April-2022
CUSTOMER SIGN : DATE :
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PETRO-INSTRUMENTS CORP., LTD.
7/409 41.5a6598a 36 0. 30 1A59RR UYIARAINT LUAARINT AgIMW 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 1
it Bedeathrion SET-POINT STATUS/VALUE REMARK
VALUE BEFORE AFTER
Inside cabinet

1 Temperature in Cabinet 20-25 °C 24.7 °C 24.3 °C
2 Air conditioner Operate OK OK
3 Humidity in Cabinet - 72 % 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 Normali
i1 Sample flow 60 I/h 611/h 60 I/h -
12 Bypass flow 60 I/h 60 I/h 60 I/h
13 Disposable filter unit. Clean Clean Clean
14 Span gas NO cylinder > 300 psi 700 psi 700 psi
15 ~Span gas CO cylinder > 300 psi 1,400 psi 1,400 psi

dl on _StaCk T e ] Y =
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 139.4 °C 139.3 °C
CHECK BY : Mr. Phuwanai
—
DATE : 5-April-2022
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PETRO-INSTRUMENTS CORP., LTD.
7/409 21.5716508 36 0.3n1@A39&aA W19aANs LUAIRANST Agavn 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 1
Standard gas concentration
Parameter Concentration Start date Expire date Cylinder No.
Co 164.6 ppm 28-Dec-2017 28-Dec-2025 CC703275
NO 85.1 ppm 3-May-2021 3-May-2023 D878337
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
Cco 0 - 200 ppm 4.4 4.35 0% -4% Passed
CO@7% 0 - 200 ppm 9.7 S o S
NOy 0 - 250 ppm 42.5 6.72 2% 18% +30% Passed
NOx@7% 0 - 250 ppm 93.8 S - -
0, 0- 25 Vo% 14.63 13.36 0% 2% Passed
VALIDATION RESULT
Zero Span % Error
Parameter - S Note
Ideal Actual Drift % Error ideal Actual Drift % Error | Acceptance
Co 0 - 200 ppm 0.0 1.2 1.20 -0.60 164.6 164.5 -0.10 0.05 +5.0 % Passed
NO 0 - 250 ppm 0.0 -4.2 -4.20 1.68 85.1 84.2 -0.90 0.36 +2.5 % Passed
0, 0- 25 Vol%| 0.00 0.07 0.07 -0.07 20.95 20.89 -0.06 0.06 +0.5 % Passed
CALIBRATION RESULT
Z
Parameter £ . Sbah = L 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 85.1 85.1 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 7.1 4.57 0% 2% Passed
CO@7% 0 - 200 ppm 15.7 = - S =
NOy 0 - 250 ppm 50.5 7.23 -1% 3% +30% Passed
NOx@7% 0 - 250 ppm 115.5 S = 3 3
0, 0- 25 Vol% 14.85 13.50 0% 0% Passed
* 04 Error Calculate from percent of range.
CHECK BY : Mr. Phuwanai
| DATE : 5-April-2022
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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.: .. JiD2200029-003 | Customer name : | EGCO COGENERATION
Equipment : | CEMS Unit name : | 1SAA-IRK-1B

| Manufacturer : i ABB Location : | Rayong

| Model: = | URAS 26 | Contact name : K. Pipat Udom

| Serial No.: | 3.387669.9 Telephone: | 038-637-051-57 #9241
Working date : 5-April-2022 Fax. : 081-862-4780
Travelinghour: | 4Hr. 'Email address : Pipat.udo@egco.com
Mileage : | 360 km. Working Hour : | 2 Hr.

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

PHYSICAL & FUNCTION

CHECK

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

Gas analyzer

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

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

CORRECT ACTION

Gas analyzer

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

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

PART REPLACEMENT

- No part replacement.

RECOMMENDATION

Internal information: ID Warranty.

Sampling system 1B 1 4157
Gas analyzer (Uras26) 14723
Gas cooler (SCC-C) 17704
Gas feed unit (SCC-F) : 7706
NOx Converter 17708
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7/409 2130185980 36 a.3aAT8A uuvIRiIng Luaandng agawns 10900

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

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

CHECK BY : Mr. Phuwanai DATE : 5-April-2022
APPROVE BY: Mr. Nadthapong DATE: 7-April-2022
CUSTOMER SIGN : DATE :

2 of4




a a d o o
DIGO UYIEN mvﬂm-ﬂuﬁﬂgmu‘n 1N
PETRO-INSTRUMENTS CORP., LTD.

PeTRO - InsTRUMENTS Core,L1p.  7/409 21.3nMiATedn 36 a.9anA%edEa w1293 9N LWRARANS AFIMw4 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 2
ITEM DESCRIPTION SET-POINT STATUS/VALUE REMARK
VALUE BEFORE AFTER
Inside cabinet
1 Temperature in Cabinet 20-25 °C 25.2°C 25.4 °C
2 Air conditioner Operate OK OK B
3 Humidity in Cabinet - 46 % 53 %
4 Sample gas cooler temperature 3.0°C 3.0°C 3.0°C
5 Automatic Condensate Drain Drain Drain Drain N
6 Flexible tube Normal Normal Normal ]
7 Acid filter Clean Clean Clean
8 Sample gas feed pump operate Run Run Run
9 Condensate filter Clean Clean Clean
10 Condensate monitor Normal Normal Normal
11 Sample flow 60 I/h 60 I/h 60 I/h
12 Bypass flow =20 |/h 20 I/h 20 1/h
13 Disposable filter unit. Clean Clean Clean
14 Span gas NO cylinder > 300 psi 700 psi 700 psi
15 | Span gas CO cylinder | > 300 psi 1,400 psi | 1,400 psi
On stack HETH| R e e |
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 : 5-April-2022

‘!
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PETRO-INSTRUMENTS CORP., LTD.
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7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkek 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 2
Standard gas concentration
Parameter Concentration Start date Expire date Cylinder No.
Co 164.6 ppm 28-Dec-2017 28-Dec-2025 CC703275
NO 85.1 ppm 3-May-2021 3-May-2023 D878337
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 2.1 4.17 -1% 2% Passed
CoO@7% 0 - 200 ppm 4.6 - 5 -
NOy 0 - 250 ppm 36.7 6.35 2% 2% +30% Passed
NOx@7% 0 - 250 ppm 80.4 S o S
0, 0- 25 Vol% 14.58 13.33 0% 3% Passed
VALIDATION RESULT
Zero Span 9%, Error
Parameter Note
Ideal Actual Drift % Error Ideal Actual Drift % Error | Acceptance
co 0 - 200 ppm 0.0 0.6 0.60 -0.30 164.6 164.0 -0.60 0.30 +5.0 % Passed
NO 0 - 250 ppm 0.0 -3.7 -3.70 1.48 85.1 85.2 0.10 -0.04 +25% Passed
0, 0- 25 Vol%| 0.00 -0.03 -0.03 0.03 20.95 20.89 -0.06 0.06 +0.5% Passed
CALIBRATION RESULT
Zero Span o Error
Parameter = Note
Ideal Actual Drift % Exror 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 85.1 85.1 0.00 0.00 £25% 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 0.6 4.05 -1% 4% Passed
CO@7% 0 - 200 ppm 1.3 S s 5 =
NOy 0 - 250 ppm 52.2 7.34 0% 2% +30% Passed
NOy@7% 0 - 250 ppm 117.1 = S E =
0, 0- 25 Vol% 14.73 13.43 0% -1% Passed
* o4 Error Calculate from percent of range.
‘ CHECK BY : Mr. Phuwanai
| DATE : 5-April-2022 ,

S
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THE LINDE GROUP

Certificate Of Analysis

Special Gases Mixture

Customer Details
Name:

EGCO ENGINEERING AND SERVICE

Address:

Customer Tag No.:

357. Huai Pong, A. Muang, Rayong 21150

Certificate Details

Number: 1742/21 Date of Issue: 3-May-2021 Expiry date: 3-May-2023
Material Details
. Production Order: 90165329 Material Code: 431600-5V-44 Cylinder No.: 0878337
Gas content: 138 M* Filling pressure: 145.0 bar Valve: CGA 660 S5
Cylinder Owner: LINDE Cylinder Material: Spectra seal Cylinder Size: 10L
Laboratory Report
Analytical Result
Component ¢ o:?é;ntlrf;:o " Analysis Resuit' Uncertainty? Method of Analysis® Assay Date
Nitric Oxide 85.0 ppm 85.1 ppm + 1% relative (6) 1-PB-352 26-Apr & 3-May-21
Other NOx impurity Less than 4.2 ppm
In Nitrogen
Reference Standard used in Assay
Reference Standard Cylinder number Concentration Expiry date:
Nitric Oxide 27881156 51.58+ 0.41 ppm 29-0ct-2022
In Nitrogen
Analytical Instruments used in Assay
Instrument,/Make /Model Analytical Principle Last Multipoint Calibration

FTIR Spectrometers Nicolet iS50

FTIR-NO 5-Apr-2021

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

accerdance 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 coverage factor k=2, providing a level of confidence of approximately 95%.
The measurement of this material is traceable to the Si through the reference gas standard which is traceable to Swiss National Standard of Mass or

other recognised national metrofogy institutes.

3.(1) Gas Chromatography, (2) Paramagnetic Oxygen Analyzer, (3) Electrochemical Oxygen Analyzer, (4) Electrachemical Moaisture Analyzer,

{5} Total Hydrecarbon Analyzer, (6) Other - Specified

Page tof 1

This report shail not be reproduced except in full
USen aws (Usandlng) 91ia (Umbu)
refauSdnuereued] 0107557000785
G 15 Uronmonas 19 2/3 i 14 GLUUUTOUHRS A NU. 6.5 AUDLD
aunoed o ansUsims 10540 InsAur (66) 2338-6100  Insans (66) 2338-6333
Isovuoalnsd - 105 mj 5 AUWATAS DUt T950MST 24180

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

Sukanya Parinyasoontorn (

Signatory for and on behalf of Linde (Thailand) Co., Ltd.
£8-002/F006
Linde (Thailand) Public Company Limited 1ssy/2, 01 Agiit 2021
PO Regisiration na 0107537000785
15" Floor, Bangna Tower A, 2/3 Moo 14, Bangna Trad KM. 6.5 Road, Bangkaew
8angplee, Samutprakarn 10540, Tel (66) 2338-6100 Fax (66) 2338-6333
Wellgrow Plant : 105 Moo S, T.Bangsamak, A.Bangpakong, Chachoengsao 24180
Thailand, Yel (66) 38.570-479-93 Fax (66) 3{.570-323
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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: 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 Certtification Date: Dec 28, 2017

Expiration Date: Dec 28, 2025

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for 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 conc ions are on a

volume/volume basis unless ctherwise noted.

Do Not Use This Cylinder below 100 psig. i.e. 0.7 megapascals.
el

ANALYTI(‘.AL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
CARBON MONOXIDE 160.0 PPM 164.6 PPM Gt +/- 0.9% NIST Traceable 12/28/2017
NITROGEN Balance

CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Uncertainty Expiration Date

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

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration

Nicolet 6700 AHR0801933 CO FTIR Dec 08, 2017 I

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. Al testing processes and measurements conform to the requirements of ok
1SO/IEC 17025 and to Airgas ISO 8001:2000 and relate only to items identified on this certificate. All values 17
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.

—n eSS ———]

(ACCREDITED

TESTING CERT No. 2000.02

ke ————

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




PREVENTIVE MAINTENANCE PLAN
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SERVICE REPORT
Preventive Maintenance

For

EGCO COGENERATION CO., LTD EGCO

GROUP

May, 2022 5th
JID2200029-004

BY: it &é la7

PETRO-INSTRUMENTS CORP.,LTD ;fqu

18 /5 /2009
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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 JID2200029-004

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

[1 NcoMPLETED
[] cHarGE [] No CHARGE PARTS NAME P/N Qry.
[] serviceree | [] PROJECTWARRANTY | [ ] TAKE TOOFFICE
[] Travetlng | [[] SERVICEWARRANTY | [[] WAITFORPARTS
[] sPAREPARTS | [[] PARTS WARRANTY [] ~procEss
[] otHeR [] service coNTRACT | [[] OTHER
TIME SPENT (HOURS)
:lllj)At:l'H 20522 oAl TRAVELING DETAILS
DATE 11 TRAVEL BY
SERVICE TIME 6 6 FROM Pico
OVERTIME - - TO Rayong
TRAVELING TIME 4 TOTAL ROUND TRIP | 1
TOTAL HOURS 10 i0 DISTANCE (KM.) 360
SERVICE CREW

NAME NAME
1. Mr. Phuwanai N. 3.
2. 4.
CUSTOMER’S NAME CUSTOMER'’S SIGNATURE DATE
Gy S 11-5-2022

FORM BY: PANUMAS PRAKOBKASIKAM
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SERVICE REPORT

Job No. : £ _.' J1D2200029-004 _ Customer name : EGCO COGENERATION
Equipment : _ | CEMS | Unit name : | 1SAA-IRK-1A
Manufacturer : | ABB Location : _ Rayong

Model : | URAS 26 Contact name : K. Pipat Udom

Serial No.: | 3.345753.3 Telephone : | 038-637-051-57 #9241
‘Working date : 11 May 2022 | Fax. : A 081-862-4780
Travelinghour:  4Hr Email address: | Pipat.udo@egco.com
Mileage : ‘ 360 km. I Working Hour : | 2 Hr.

SCOPE OF WORK

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

PHYSICAL & FUNCTION

CHECK

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

Gas analyzer

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

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

CORRECT ACTION

Gas analyzer

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

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

PART REPLACEMENT

- No part replacement.

RECOMMENDATION

Internal information: ID Warranty.

Gas analyzer (Uras26) : 1360
Gas cooler (SCC-C) 17703
Gas feed unit (SCC-F) : 7705
NOx Converter 1 7707
Sampling system 1A : 4156
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CHECK BY : Mr. Phuwanai DATE : 11-May-2022
APPROVE BY: Mr. Nadthapong DATE: 12-May-2022
CUSTOMER SIGN : DATE :
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GENERAL CHECK
UNIT NAME : 1SAA-IRK-1A LOCATION : HRSG 1
el DESCRIPTION SE;;POINT STATUS/VALUE REMARK
LUE BEFORE AFTER
Inside cabinet
1 Temperature in Cabinet 20-25 °C 24.7 °C 24.3 °C
2 Air conditioner Operate OK OK
3 Humidity in Cabinet - 72 % 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 611/h 60 I/h
12 Bypass flow 60 I/h 60 I/h 60 I/h
13 Disposable filter unit. Clean Clean Clean
14 Span gas NO cylinder > 300 psi 600 psi 600 psi
15 | Span gas CO cylinder >300psi | 1400psi | 1400psi |
_ |onstack R G [
16 | Heated sample probe Hot Hot Hot
17 | Filter probe Clean Clean Clean
18 | Heated line Main 140 °C 137.7 °C 137.7 °C
19 | Heated line Bypass 140 °C 137.7 °C 137.7 °C
CHECK BY Mr. Phuwanai
[ DATE 11-May-2022
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ANALYZER TEST REPORT
ANALYZER TYPE : GAS ANALYZER MENUFACTURER : | ABB
MODEL : URAS 26 SERIAL NO.:; 3.345753.3
UNIT NAME : 1SAA-IRK-1A LOCATION : HRSG 1

Standard gas concentration

Parameter Concentration Start date Expire date Cylinder No.
co 164.6 ppm 28-Dec-2017 28-Dec-2025 CC703275
NO 85.1 ppm 3-May-2021 3-May-2023 D878337

Use ambient air for calibrate span point 02 20.95 Vol%.
MEASUREMENT RESULT BEFORE CALIBRATE

Measurement Value Status Reactive Calibration Drifts Offset&Amplify
Parameter . Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
CO 0 - 200 ppm 1.0 4.08 0% -2% Passed
co@7% 0 - 200 ppm 2.0 = 3 R
NOy 0 - 250 ppm 42.1 6.69 1% 20% +30% Passed
NOy@7% 0 - 250 ppm 82.3 = - &S
0, 0- 25 Vol% 13.81 12,84 0% -5% 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 0.10 164.6 163.1 -1.50 0.75 +5.0% Passed
NO 0 - 250 ppm 0.0 -2.7 -2.70 1.08 85.1 84.2 -0.90 0.36 +2.5% Passed
0O, 0- 25 Vol%| 0.00 0.07 0.07 -0.07 20.95 20.89 -0.06 0.06 +0.5% Passed
CALIBRATION RESULT
Zero Span % Error
Parameter = Note
Ideal Actual Drift % Error Ideal Actual Drift % Error | Acceptance
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 85.1 85.1 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 0.9 4.07 0% 4% Passed
co@7% 0 - 200 ppm 1.8 S - - R
NOy 0 - 250 ppm 53.6 7.43 0% 0% +30% Passed
NOx@7% 0 - 250 ppm 116.8 = - = -
0, 0- 25 Vol% 14.55 13.31 0% 0% Passed
* o Error Calculate from percent of range.
CHECK BY : Mr. Phuwanai ]
DATE : 11-May-2022 |
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SERVICE REPORT

Job No.: ' J1D2200029-004 ! Customer name : | EGCO COGENERATION
Equipment : | CEMS Unit name :. 1SAA-IRK-1B
Manufacturer : ABB Location : Rayong

Model : i URAS 26 Contact name : | K. Pipat Udom
‘SerialNo.: 3.387669.9 Telephone: 038-637-051-57 #9241
Working date : 11-May-2022 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.

mg——i‘ﬂ‘—wﬂ—cm Sampling system.

- Checked the heated line was normal condition.

- Checked the sample gas cooler was normal operation.

- Checked the automatic condensate drain was normal operation.

- Checked the acid filter was clean.

- Checked the sample gas feed unit was normal operation.

- Checked the filter membrane was clean.

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

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

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

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

CORRECT ACTION

Gas analyzer

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

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

PART REPLACEMENT

- No part replacement.

RECOMMENDATION

Internal information: ID Warranty.

Sampling system 1B 1 4157
Gas analyzer (Uras26) 14723
Gas cooler (SCC-C) 17704
Gas feed unit (SCC-F) : 7706
NOx Converter 17708
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CHECK BY : Mr. Phuwanai DATE : 11-May-2022
APPROVE BY: Mr. Nadthapong DATE: 12-May-2022
CUSTOMER SIGN : DATE :
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GENERAL CHECK
UNIT NAME : 1SAA-IRK-1B LOCATION : HRSG 2
ITEM DESCRIPTION SET-POINT STATUS/VALUE REMARK
VALUE BEFORE AFTER
Inside cabinet
1 Temperature in Cabinet 20-25 °C 24.8 °C 25.1°C
2 Air conditioner Operate OK OK
3 Humidity in Cabinet S 64 % 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 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 600 psi 600 psi
| 15 | SpangasCOcylinder > 300 psi 1,400 psi | 1,400 psi
_ |Onstack e 5 St e
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 1
DATE : 11-May-2022 B
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ANALYZER TEST REPORT
ANALYZER TYPE : GAS ANALYZER MENUFACTURER : | ABB
MODEL : URAS 26 SERIAL NO. : 3.387669.9
UNIT NAME : 1SAA-IRK-1B LOCATION : HRSG 2
Standard gas concentration
Parameter Concentration Start date Expire date Cylinder No.
Cco 164.6 ppm 28-Dec-2017 28-Dec-2025 CC703275
NO 85.1 ppm 3-May-2021 3-May-2023 D878337
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 0.7 4.06 -1% 4% Passed
co@7% 0 - 200 ppm 1.4 - 5 -
NOy 0 - 250 ppm 39.5 6.53 1% 2% +30% Passed
NO@7% 0 - 250 ppm 80.3 - - =
0, 0- 25 Vol% 14.09 13.02 0% 3% Passed
VALIDATION RESULT
Parameter Zerm Pl el i Note
Ideal Actual Drift % Error Ideal Actual Drift % Error | Acceptance
Cco 0 - 200 ppm 0.0 -0.2 -0.20 0.10 164.6 164.0 -0.60 0.30 +5.0 % Passed
NO 0 - 250 ppm 0.0 -3.2 -3.20 1.28 85.1 85.2 0.10 -0.04 +2.5% Passed
0, 0- 25 Vol%| 0.00 -0.03 -0.03 0.03 20.95 20.89 -0.06 0.06 +0.5 % Passed
CALIBRATION RESULT
Zero Span % Error
Parameter - Note
Ideal Actual Drift % Error Ideal Actual Drift 9% 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 85.1 85.1 0.00 0.00 +2.5% Passed
0, 0- 25 Vvol%| 0.00 0.00 0.00 0.00 20.95 20.95 0.00 0.00 +0.5 % Passed
MEASUREMENT RESULT AFTER CALIBRATE
Measurement Value Status Reactive Calibration Drifts Offset&Amplify
Parameter - Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
CO 0 - 200 ppm 0.8 4.06 -1% -3% Passed
cCo@7% 0 - 200 ppm 1.7 - - & -
NOy 0 - 250 ppm 41.8 6.68 0% -1% +30% Passed
NO,@7% 0 - 250 ppm 90.7 - - 5 =
0, 0- 25 Vol% 14.52 13.29 0% 0% Passed
* 04 Error Calculate from percent of range.
[
CHECK BY : Mr. Phuwanai
DATE : 11-May-2022
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Airgas Specialty Gases co

[ 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: EO02NI99E15A3300 Reference Number: 82-401076401-1
Cylinder Number: CC703275 Cylinder Volume: 144.3 CF
Laboratory: 124 - Riverton {(SAP) - NJ Cylinder Pressure: 2015 PSIG
PGVP Number: B52017 Valve Outlet: 350
Gas Code: CO,BALN Certification Date:  Dec 28, 2017

Expiration Date: Dec 28, 2025

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

Do Not Use This Cylinder below 100 psig. 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 97.56 PPM CARBON MONOXIDE/NITROGEN +I- 0.6% May 25, 2018
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
l Nicolet 6700 AHR0801933 CO FTIR Dec 08, 2017

Triad Data Available Upon Request
NOTES:PO# 5217005382

This calibration std. has been certified in accordance with the May 2012 EPA Traceability Protocol,
Document EPA-600/R-12/531. All testing processes and measurements conform to the requirements of 42
1SOJIEC 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 -
document shall not be reproduced in full without written approval of the issuer.

ke —————

“ 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.:

357. Huai Pong, A. Muang, Rayong 21150

Certificate Details

Number: 1742/21 Date of Issue: 3-May-2021 Expiry date: 3-May-2023
Material Details
. Production Order: 90165329 Material Code: 431600-5V-44 Cylinder No.: 0878337
Gas content: 138 M3 Filling pressure: 145.0 bar Valve: CGA 660 55
Cylinder Owner: LINDE Cylinder Material: Spectra seal Cylinder Size: 101
Laboratory Report
Analytical Result
Component NOitind! Analysis Result' Uncertainty? Method of Analysis® Assay Date
Concentration
Nitric Oxide 85.0 ppm 85.1 ppm + 10 relative (6)1-PB-352 26-Apr & 3-May-21
Other NOx impurity Less than 4.2 ppm
in Nitrogen
Reference Standard used in Assay
Reference Standard Cylinder number Concentration Expiry date:
Nitric Oxide 2788115G 51.58+0.41 ppm 29-0ct-2022
in Nitrogen

Analytical Instruments used in Assay
Analytical Principle
FTIR-NO

Instrument/Make/Model
FTIR Spectrometers Nicolet iS50

Last Multipoint Calibration
5-Apr-2021

Recommend usage condition

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

Comments

When reordering, please quote the material number

Note:

1. All results expressed in this report are on mole/mole basis, unless otherwise specified. The Assay of this Standard has been performed in
accordance with the EPA Traceability Protocal EPA-600/R-12/531 for the Assay and Certification of Gaseous Calibration Standards using procedure Gt
2. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2, providing a level of confidence of approximately 95%.
The measurement of this material is traceable to the St through the reference gas standard which is traceable to Swiss National Standard of Mass or
Sukanya Parinyasoontorn ( !

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

other recognised national metrology institutes.
Page1of 1 signatory for and on behalf of Linde (Thaitand) Co., Ltd.
This report shall not be reproduced except in full

UStn 3w Wsandlne) A (Limsu)

raleuSinuermead] g107537000715

&1 15 UouTones © 2/3 M 14 CUUTIIHRS A . 6.5 AU

a.roed o.aynsustms 10540 s (66) 2338-6100  Tnsats (66) 2338-6333

Tsvonoalnss: 105 mj 5 AUWAAS a.UmtY HBemnsT 24180

Inséuri (66) 38.570-479-93

PB-002/F006
Linde (Thailand) Public Company Limited issj/2, 01 April 2021
PLC_Regastration nd.0107537000735
15" Floor, Bangna Tower A, 2/3 Moo 14, 8angna 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

Insais (66) 38.570-323 Thailand, Tel (66) 38.570-479-93 Fax (66) 3¢.570-323



PREVENTIVE MAINTENANCE PLAN
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SERVICE REPORT
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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 4207, (+66) 2939 4207

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

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 JID2200029-005

REASON FOR VISIT

- Preventive maintenance CEMs unit 11, 12,

FOUND FAILURE & CORRECTIVE ACTION DETAILS

- Operation checked of the gas analyzer all units.

- Checked diagnostic of the gas analyzer all units.

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

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

- Checked the automatic condensate drain was normal operation.

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

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

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

# Standard gas CO supply by PICO

WORK CONCLUSION
[/l compLETED PARTS REPLACEMENT

[ 1 ™ compLETED
[¥] cHARGE [] no cHARGE PARTS NAME PN Qry.
[] serviceree | [[] PROJECTWARRANTY | [ ] TAKE TOOFFICE
[] travewung | [] SERVICEWARRANTY | [[] WAITFORPARTS
[7] sPAREPARTS | [[] PARTS WARRANTY [] wProcEss
[} otHER [v] semvicE cONTRAGT | [ ] OTHER
TIME SPENT (HOURS)
YEAR 2022 o TRAVELING DETAILS
MONTH 6 HOURS
DATE 7 TRAVEL BY
SERVICE TIME 6 6 FROM Pico
OVERTIME S N T0 Rayong
TRAVELING TIME 4 4 TOTAL ROUND TRIP | 1
TOTAL HOURS 10 10 DISTANCE (KM.) 360
SERVICE CREW

NAME NAME
1. Mr. Phuwanai N. .
2. Mr. Chatpetch F. 4.
CUSTOMER'S NAME CUSTOMER'S SIGNATURE DATE
Wltorl G = 8 /ob 2022

FORM BY: PANUMAS PRAKOBKASIKAM

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

7/409 %.30161598a 36 0.3aMA’a w1wandng tuaandns asetvng 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. : | J1D2200029-005 Customer name : EGCO COGENERATION
Equipment: | CEMS Unit name : 1SAA-TRK-1A
Manufacturer : ABB . Location : [ Rayong
Model : URAS 26 ' Contact name : | K. Pipat Udom
Serial No.: 3.345753.3 | Telephone: | 038-637-051-57 #9241
Working date: | 7-June-2022 Fax.: 081-862-4780
Traveling hour : 4 Hr. Email address ; Pipat.udo@egco.com
_Mllea_g:e_ | 360 km. W-drk-i;lgi-lour = | 2Hr
SCOPE OF WORK Preventive maintenance continuous emission monitoring system unit 1SAA-IRK-1A.
E'H{EEII(CAL & FUNCTION Sampling system.
- Checked the heated line was normal condition.
- Checked the sample gas cooler was normal operation.
- Checked the automatic condensate drain was normal operation.
- Checked the acid filter was clean.
- Checked the sample gas feed unit was normal operation.
- Checked the filter membrane was clean.
- Checked the sample flow and bypass flow were kept in set point.
- Checked the condensate alarm for cut-off pump was normal operation.
Gas analyzer
- Diagnostics checked of the gas analyzer before calibration found were
normal condition such as temperature, pressure.
- Validate zero and span for the gas analyzer found normal responding.
CORRECT ACTION

Gas analyzer

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

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

PART REPLACEMENT

- No part replacement.

RECOMMENDATION

Internal information: ID Warranty.

Gas analyzer (Uras26) : 1360
Gas cooler (SCC-C) 17703
Gas feed unit (SCC-F) 1 7705
NOx Converter : 7707
Sampling system 1A : 4156
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PETRO-INSTRUMENTS CORP., LTD.
PeTRO - InsTRUMENTS Core, Lo, 7/409 21.3n11#508a 36 0.3aMAFRa wieandns tumaning ngatvwy 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 : 7-June-2022
APPROVE BY: Mr. Nadthapong DATE: 9-June-2022
CUSTOMER SIGN : DATE :
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PETRO-INSTRUMENTS CORP., LTD.
7/409 91.50MA98a 36 a.3016598a w19ARENT LURIBINT NgIwY 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 1
s BT D SRR SET-POINT STATUS/VALUE REMARK
VALUE BEFORE AFTER
Inside cabinet
1 Temperature in Cabinet 20-25 °C 24.7 °C 24.3 °C
2 Air conditioner Operate OK OK
3 Humidity in Cabinet S 72 % 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 t/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 600 psi 600 psi
15 | Span gas CO cylinder >300psi | 1A400psi | 1400psi |
|onstack S |
16 | Heated sample probe Hot Hot Hot
17 | Filter probe Clean Clean Clean
18 | Heated line Main 140 °C 138.2 °C 138.2 °C
19 | Heated line Bypass 140 °C 138.2 °C 138.2 °C
CHECK BY : Mr. Phuwanai
DATE : 7-June-2022
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PETRO-INSTRUMENTS CORP., LTD.
7/409 21.3711615980 36 2. 30161598m WANARANT LUAAINT NFIvA 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 1
Standard gas concentration
Parameter Concentration Start date Expire date Cylinder No.
Co 164.6 ppm 28-Dec-2017 28-Dec-2025 CC703275
NO 85.1 ppm 3-May-2021 3-May-2023 D878337
Use ambient air for calibrate span point 02 20.95 Vol%.
MEASUREMENT RESULT BEFORE CALIBRATE
Measurement Value Status Reactive Calibration Drifts Offset&Amplify
Parameter Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
Co 0 - 200 ppm 1.6 4.13 0% -4% Passed
Co@7% 0 - 200 ppm 3.0 = 2 _
NOy 0 - 250 ppm 44.0 6.82 2% 17% +30% Passed
NOx@7% 0 - 250 ppm 83.7 - - -
0, 0- 25 Vol% 13.62 12.72 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 0.7 0.70 -0.35 164.6 164.1 -0.50 0.25 +5.0% Passed
NO 0 - 250 ppm 0.0 -2.0 -2.00 0.80 85.1 84.3 -0.80 0.32 £2.5% Passed
0, 0- 25 Vol%| 0.00 0.07 0.07 -0.07 20.95 20.90 -0.05 0.05 +0.5% Passed
CALIBRATION RESULT
Zero Span % Error
Parameter Note
Ideal Actual Drift % Error Ideal Actual Drift % Error | Acceptance
Cco 0 - 200 ppm 0.0 0.0 0.00 0.00 164.6 164.6 0.00 0.00 +5.0 % Passed
NO 0 - 250 ppm 0.0 0.0 0.00 0.00 85.1 85.1 0.00 0.00 +£2.5% Passed
0, 0- 25 Vol%| 0.00 0.00 0.00 0.00 20.95 20.95 0.00 0.00 +0.5% Passed
MEASUREMENT RESULT AFTER CALIBRATE
Measurement Value Status Reactive Calibration Drifts Offset&Amplify
Parameter = - Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
co 0 - 200 ppm 0.6 4.05 0% 4% Passed
co@7% 0 - 200 ppm 1.1 - . - _
NOy 0 - 250 ppm 61.3 7.92 0% 1% +30% Passed
NO@7% 0 - 250 ppm 134.5 2 - S _
0, 0- 25 Vol% 14.59 13.34 0% 0% Passed
* O Error Calculate from percent of range.
CHECK BY : Mr. Phuwanai
DATE : 7-June-2022
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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. : 259 J1D2200029-005 | Customer name: | EGCO COGENERATION
Equipment : CEMS “Unit name : - | 1SAA-IRK-1B
Manufacturer : ABB Location : Rayong
| Model: URAS 26 Contact name : | K. Pipat Udom
| serial No.: 3.387669.9 Telephone: | 038-637-051-57 #9241
Working date : | 7-June-2022 Fax. : 0 081-862-4780
| Traveling hour : | 4 Hr. Email address : | Pipat.udo@egco.com
Mileage : 360 km. Working Hour : 2 Hr.
SCOPE OF WORK Preventive maintenance continuous emission monitoring system unit 1SAA-IRK-1B.

PHYSICAL & FUNCTION

CHECK

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

Gas analyzer

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

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

CORRECT ACTION

Gas analyzer

- 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) 17704
Gas feed unit (SCC-F) 1 7706
NOx Converter : 7708
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PETRO-INSTRUMENTS CORP., LTD.

7/409 21, 30MANEe 36 .3a AR L9 AnT LnandIns ngotmwi 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 : 7-June-2022
APPROVE BY: Mr. Nadthapong DATE: 9-June-2022
CUSTOMER SIGN : DATE :
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7/409 Soi Vibhavadi-Rangsit 36 Vibhavadi-Rangsit Rd., Chatuchak , Bangkok 10900, Thailand
TEL: (662) 939 5711 (12 Lines), 513 2333 (12 Lines), 513 9575-9 FAX: (662) 939 4207

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

GENERAL CHECK
UNIT NAME : 1SAA-IRK-1B LOCATION : HRSG 2
e BESCRINTION SET-POINT STATUS/VALUE REMARK
VALUE BEFORE AFTER
Inside cabinet
1 Temperature in Cabinet 20-25 °C 24.8 °C 25.1°C
2 Air conditioner Operate OK OK
3 Humidity in Cabinet & 64 % 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 60 I/h 60 I/h
12 Bypass flow =20 I/h 20 ¥/h 20 I/h
13 Disposable filter unit. Clean Clean Clean
14 Span gas NO cylinder > 300 psi 600 psi 600 psi
15 | Span gas CO cylinder > 300 psi 1,400 psi 1,400 psi |
- ,__On Stack _ = f =45k et O e Y Ty e L
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 : 7-June-2022
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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

ANALYZER TEST REPORT
ANALYZER TYPE : GAS ANALYZER MENUFACTURER : | ABB
MODEL : URAS 26 SERIAL NO. : 3.387669.9
UNIT NAME : 1SAA-IRK-1B LOCATION : HRSG 2
Standard gas concentration
Parameter Concentration Start date Expire date Cylinder No.
Cco 164.6 ppm 28-Dec-2017 28-Dec-2025 CC703275
NO 85.1 ppm 3-May-2021 3-May-2023 D878337
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
CcO 0 - 200 ppm 0.6 4.05 -1% 3% Passed
Co@7% 0 - 200 ppm 1.3 = S &
NOy 0 - 250 ppm 43.7 6.80 0% -1% +30% Passed
NOx@7% 0 - 250 ppm 95.7 = - -
0, 0- 25 Vol% 14.58 13.33 0% 0% Passed
VALIDATION RESULT
Zero Span % Error
Parameter 3 Note
Ideal Actual Drift % Error Ideal Actual Drift % Error | Acceptance
CO 0 - 200 ppm 0.0 -0.3 -0.30 0.15 164.6 164.2 -0.40 0.20 +5.0 % Passed
NO 0 - 250 ppm 0.0 0.2 0.20 -0.08 85.1 85.2 0.10 -0.04 +2.5 % Passed
0, 0- 25 Vol%e| 0.00 0.01 0.01 -0.01 20.95 21.00 0.05 -0.05 +0.5% Passed
CALIBRATION RESULT
Zero Span % Error
Parameter Note
Ideal Actual Drift % Error Ideal Actual Drift % Error | Acceptance
CcO 0 - 200 ppm 0.0 0.0 0.00 0.00 164.6 164.6 0.00 0.00 +5.0 % Passed
NO 0 - 250 ppm 0.0 0.0 0.00 0.00 85.1 85.1 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 Catibration Drifts Offset&Amplify
Parameter Note
Reading Analog (mA) Offset (%) Amplify (%) Acceptance
CcO 0 - 200 ppm 0.8 4.06 -1% 3% Passed
CO@7% 0 - 200 ppm 1.7 = = = S
NOy 0 - 250 ppm 45.0 6.88 1% -3% +30% Passed
NOx@7% O - 250 ppm 98.1 = = S 3
0, 0- 25 Vol% 14.55 13.31 0% 0% Passed
* 04 Error Calculate from percent of range.
CHECK BY : Mr. Phuwanai
| DATE: 7-June-2022
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CERTIFICATE OF STANDARD GAS



PPC_ 67 Hesy

C
- Airgas Specialty Gases o
Airgas USA, LLC
K 600 Union Landing Road
an Alr Liquide company ﬁ:,’;';;i‘},‘,:,‘““' NJ 08077-0000

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E02NI9Y9E15A3300 Reference Number: 82-401076401-1
Cylinder Number: CC703275 Cylinder Volume: 144.3 CF
Laboratory: 124 - Riverton (SAP) - NJ Cylinder Pressure: 2015 PSIG
PGVP Number: B52017 Valve Outlet: 350

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

Einration Date: Dec 28| 2025

Certification performed in accordance with “"EPA Traceability Prolocol for Assay and Cerlification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analylical Methodalogy does not require correclion for analytical interference. This cylinder has a total analytical
uncertainty as slated below with a confidence level of 95%. There are no significant impurities which affecl the use of this calibralion mixture. All concentrations are on a

volumeivolume basis unless otherwise noted.

Do Not Use This Cylinder below 100 Eslﬁ i.e. 0.7 megapascals.

ANALY’!?ICAL RESULTS

Component Requested Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
CARBON MONOXIDE 160.0 PPM 164.6 PPM Gt +/- 0.8% NIST Traceable 12/28/2017
NITROGEN Balance

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

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

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
ISONEC 17025 and to Airgas ISO 8001:2000 and relate only to items identified on this certificate. All values
are certified to be NIST Traceable with total unceriainty as detailed under Analytical Uncertainty. 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 Paga 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.:

35T. Huai Pong, A. Miuang, Rayong 21150

Certificate Details

Number: 1742/2% Date of Issue: 3-May-2021 Expiry date: 3-May-2023
Material Details
. Production Order: 90165329 Material Code: 431600-5V-44 Cylinder No.: D878337
Gas content: 1.38M° Filling pressure: 145.0 bar Valve: CGA 660 S5
Cylinder Owner: LINDE Cylinder Material: Spectra seal Cylinder Size: 101
Laboratory Report
Analytical Result
Component Cofgr{:‘tlgat: - Analysis Result' Uncertainty? Method of Analysis’® Assay Date
Nitric Oxide 85.0 ppm 85.1 ppm t 1% relative (6) I-PB-352 26-Apr & 3-May-21
Other NOx impurity Less than 4.2 ppm
In Nitrogen
Reference Standard used in Assay
Reference Standard Cylinder number Concentration Expiry date:
Nitric Oxide 2788115G 51.58+ 0.41 ppm 29-0¢t-2022
in Nitrogen

Instrument,/Make /Model
FTIR Spectrometers Nicolet iS50

Analytical Instruments used in Assay

Analytical Principle
FTIR-NO

Last Multipoint Calibration
S-Apr-2021

Recommend usage condition

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

Minimum utilization:

Storage condition:

Comments

when reordering, please quote the material number

Note:

1. Allresults expressed in this report are on mole/mole basis, unless atherwise specified. The Assay of this Standard has been perormed in

accordance with the EPA Traceability Piotocal EPA-600/R-12/531 for the Assay and Lerlification of Gaseous Calibraticn Standards using procedure G1

2 Therepoited expanded uncertainty is based en a standard uncertainty multiplied by 2 coverage faclor k=2, providing a level of conlidence of approximately 95%.
The measurement of this material 15 lraceable 1o the St through the reference gas slandard which is zceable to Swiss National Standard of Mass of

other recognised national metology institutes.
3.{1) Gas Chiomatography, (2} Paramagnetic Oxygen Analyzer, (3) Electrachemical Oxygen Analyzer, (4) Electrochemical Moisture Analyzer,
(5) Total Hydrocarbon Analyzer, {6) Other - Specified

Page 10of1
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usin auA (Usanalng) R ()

e ddneraed| 010757700015

Su 15 veinmanos 10 2/3 rd 14 OUTUUHAS A MU 6.5 AUORD
o.uTesd 9 aunsus s 10540 Thsuri (66) 2338-6100
Tsovwoalnsd: 105 wj 5 nuwmadas ewntbng TiEons 24180

fnsfierd (66) 38.570-479-93
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Thsas (66) 38.570-323

Sukanya Parinyasoontorn (

Signatory for and on behalf of Linde {Thailand) Co., Lid.

PB-002/F005
tinde (Thailand) Public Company Limited 155,572, 61 Apni 2023
AL Grgisbeton ns 010753760C78S
15" Floor, Bangna Tower A, 2/3 Moo 14, Bangna Trad KM. 6.5 Road, Bangkaew
gangplee, Samutprakarn 10540, Te! {56) 2338-5100 Fax (66) 2338-6333
Wellgrow Plant- 105 Moo 5, L.Bangsamak, A.Bangpakeng, Chachoengsac 24186
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PREVENTIVE MAINTENANCE PLAN
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