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Chonburi Clean Energy
Type : Procedure Owner : Salisa Soontornpak VersionNo. : VO

Doc. No.: SOP-SHE-007 Reviewer : Chaipipat Jaksarn Release Date : 01/Nov/2019

Doc name : Industrial Waste Management Procedure Approver :  Prateep Chanachai Page No. : 30f6

Chonburi Clean Energy

Type : Procedure

Doc. No.: SOP-SHE-007

Doc name : Industrial Waste Management Procedure

Owner : Salisa Soontornpak VersionNo. : VO
Reviewer :  Chaipipat Jaksarn Release Date : 01/Nov/2019
Approver :  Prateep Chanachai Page No. : 40f6

1. Objectives

= The objectives of this procedure are to:

= Document the rules and standards that shall govern Industrial Waste Management Process in
Chonburi Clean Energy (CCE).

= Ensure that Industrial Waste Management Process is in compliance with applicable
laws/regulations in the countries that Chonburi Clean Energy (CCE) operates.

= Ensure that Industrial Waste Management Process is in compliance with “Health and Safety Policy”
and other relevant Chonburi Clean Energy (CCE) policies/procedures, in particular with IPOA and
GPOA (where applicable).

= Define the roles and responsibilities of Employees who have a part to play in Industrial Waste
Management Process.

= Describe the methods used to ensure the effective, efficient and quality management of Industrial
Waste Management Process among the various Functional Departments and Power Plants within
Chonburi Clean Energy (CCE).

= Ensure that effective internal controls and authorizations are designed and operating throughout
Industrial Waste Management Process.

= Provide step-by-step guidance to Employees for compliance with Industrial Waste Management
Process, so that the actual practices in the real world are in alignment with the process design
described this document.

= Ensure that Industrial Waste Management Process is performed for the purpose of fulfilling
business requirements in the best interest of Chonburi Clean Energy (CCE).

2. Scope

i. Inclusions
The scope of this this procedure cover Chonburi Clean Energy (CCE) Plant Sites (both operating and under
construction projects) in Thailand, covering for permitting, storage and handling, transportation, record and
report of Waste Manifest.

ii. Exclusions

The following are excluded from the scope of this procedure:
[none!]

iii. Obsoletes

This section lists other documents that are superseded and obsoleted (i.e., taken out of use) as a result of
approving this procedure.
[none!]
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3. Procedure/lnstruction
1. Process workflow overview

Overview

Incoming Industrial Non-hazardous Waste Management Process

[A1]
Pre-Acceptance
Process

[A3]
[A2_] Waste Manifest and GPS
Waste Disposal .
E Tracking Process
Permit Process
[A2a]...

[A2b]....

[A6]
Waste Disposal Process

[A5] [A4]
Waste Receiving Process Waste Transporting Process

[A1] Pre acceptance process

Process Workflow

In this section, the process is depicted using a process workflow swimlane diagram.

[A1] Pre acceptance process
. END
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©
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) T
; |
€
£ Inf It of P/A t
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Chonburi Clean Energy

Type : Procedure Owner Salisa_Soontornpak VersionNo. : VO
Doc. No.: SOP-SHE-007 Reviewer : Chaipipat Jaksarn Release Date : 01/Nov/2019
Doc name : Industrial Waste Management Procedure Approver :  Prateep Chanachai Page No. : 50f6

Chonburi Clean Energy

Characteristic and component of non-hazardous industrial waste which shall be utilized as fuel shall be

determined as follows.

1. ltis only non-hazardous and combustible industrial waste such as plastic, paper and cardboard,
packages made from paper and plastic, wooden/cloth debris, biological sludge, pieces of rubber
and leather, etc.

It shall not be hazardous industrial waste as per Notification of Ministry of Industry.

3. ltis not hazardous substance and container of explosive substance such as cylinder tank of
Hydrogen, Acetylene, Aerosols, compress gas, Nitroglycerine, Tri-Nitrobenzene, Potassium
Chlorate, and container of explosive materials.

4. It shall not be non-combustible industrial waste such as dust, pieces of metal, glass, sand,
ceramic, construction waste, and ash from combustion or any non-combustible materials.

5. It shall not be non-suitable combustible material such as acid, chemical solution, catalyst, animal
remains, inorganic sludge and non-combustible substance.

6. It shall not be organic industrial waste such as industrial waste from Bio-degradable process
which is organic and degradable waste.

N

Characteristic and component of non-hazardous industrial waste from each of waste originators shall
be randomly sampled and analyzed with the following steps:

* First time of first delivery.

* Second time after 6 months.

* Third time after 1 year; and

* every year or start the first step again if something wrong found in second or third step.

Composition of non-hazardous industrial waste

Parameter Unit Range
Net Calorific Value MJ/kg 8-14
Moisture % weight (as received basis) 5-30
Ash % weight (as received basis) 5-15
Chloride % weight (as received basis) 0-1
Sulfur % weight (as received basis) 0-1
Lead mg/kg 10
Cadmium mg/kg 1
Mercury mg/kg 1

Source: Chonburi Clean Energy Co., Ltd, 2017

0
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Type : Procedure Owner : Salisa Soontornpak VersionNo. : VO
Doc. No.: SOP-SHE-007 Reviewer :  Chaipipat Jaksarn Release Date : 01/Nov/2019
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[A2] Waste Disposal Permit process
Process Workflow
In this section, the process is depicted using a process workflow swimlane diagram.
[A2a] Waste Disposal Permit for Incoming Industrial Nonhazardous Waste
RCR=]
858 | [smrr1 |
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EC-LAB-FP-5.10-01

ECO CONSULTANT COMPANY LIMITED.

32/3-4, Moo. 4, Toi koh, Sam kok, Pathumthani, 12160. Tel . 02-001-3845
32/3-4 wy 4 davidaeme auaadmnlan fondadviusil 12160 Tus . 02-001-3845
www.ecoconsult-lab.com Tax Identification Number : 0135559001081

=y ¥ A Ay
mm'ﬂ%mﬂ‘l—l‘ﬁdﬂ{]ﬂﬂﬂﬁ 3-262

ANALYSIS REPORT

s

Customer Name : U31n ¥ay3 aau Brumedd $1vn
Project Name : U3%h 33163 (Uszmelne) d1da
Project Address : 789/175 ﬁﬂuqmﬂmniiﬁ]uwm mﬁ 1 fwanUeINH BUNOA3I1 0.50Y3
Sample Code : W1687-12-22

Sample Name : Off spec product

Sampling Date : 19/12/2022 Report Date : 04/01/2023
Sample Received Date : 27/12/2022 Report No. : W1687/22
Sampling By : Natthaya Analysis Date : 28/12/2022 - 04/01/2022
Appearance : voudarfudvihienaunas Request No. : W377/22
Parameters Result Unit Limit Test Method

I IMoisture Content * 0.78 % - ASTM E 790-87

2 lGross CV 5,338.9 callg - ASTM D 240-19

3 !Sulfur content * 0.17 % - EPA 6200

+ . Chloride Content * 0.97 % - EPA 6200

Inorganic Properties TTLC

Parameters Result Unit Limit Test Method
I [Lead (Pb) <3 mg/kg 1,000
EPA 3050 B & EPA 6010 D
2 |Cadmium (Cd) <1 mg/kg 100
3 |Mercury (Hg) 0.0631 mg/kg 20 EPA 3050 B & EPA 7473

Remark : ND (Not Detectable), NA (NotAnalysis), * = Do not Register DIW 262

¥
=

£ Nanuiinamnizdei ety maae i/ Reported analysis refers to submitted sample only
dv Y 1] °o_ o A J n) s a o & as ¥ a e
2. NenuiwamsnaaeudedhignihdwnmisavadnlaghildSuanaduweuduawanashysan el fidinsnaaey

Do not copy partial of this analysis report without official approval

(Ms.Thitiporn Piawanich) ( Mr.Koofa Premkijpornpattana )
DIW-13-262-2-0001 DIW-1-262-7-6984

Analyst Technical Manager

1/1 Rev.00 Effective Date :29/02/16
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Area of Applicability Chonburi Clean Energy (CCE)

Softcopy Location CCE Share-point

Owner Division QHSE Division

Owner Dept/Plant QHSE Department

Owner Section —

Version Number Vo
Release Date 01/Nov/2019
Review Due Date 01/Nov/2020
Owner : Salisa S.
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(QHSE Officer)
Reviewer : Chaipipat J.

Chaipipat Jaksarn
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Rev.0 01/Nov/2019 | Salisa Soontornpak Prateep Chanachai « First released version (no
(v0) (QHSE Manager) (Plant Manager) previous document).

5)

CHONBURI

Page ii|6



Chonburi Clean Energy
Type : Procedure Owner : Salisa Soontornpak VersionNo. : VO

Doc. No.: SOP-SHE-007 Reviewer : Chaipipat Jaksarn Release Date : 01/Nov/2019

Doc name : Industrial Waste Management Procedure Approver :  Prateep Chanachai Page No. : 30f6

Chonburi Clean Energy

Type : Procedure

Doc. No.: SOP-SHE-007

Doc name : Industrial Waste Management Procedure

Owner : Salisa Soontornpak VersionNo. : VO
Reviewer :  Chaipipat Jaksarn Release Date : 01/Nov/2019
Approver :  Prateep Chanachai Page No. : 40f6

1. Objectives

= The objectives of this procedure are to:

= Document the rules and standards that shall govern Industrial Waste Management Process in
Chonburi Clean Energy (CCE).

= Ensure that Industrial Waste Management Process is in compliance with applicable
laws/regulations in the countries that Chonburi Clean Energy (CCE) operates.

= Ensure that Industrial Waste Management Process is in compliance with “Health and Safety Policy”
and other relevant Chonburi Clean Energy (CCE) policies/procedures, in particular with IPOA and
GPOA (where applicable).

= Define the roles and responsibilities of Employees who have a part to play in Industrial Waste
Management Process.

= Describe the methods used to ensure the effective, efficient and quality management of Industrial
Waste Management Process among the various Functional Departments and Power Plants within
Chonburi Clean Energy (CCE).

= Ensure that effective internal controls and authorizations are designed and operating throughout
Industrial Waste Management Process.

= Provide step-by-step guidance to Employees for compliance with Industrial Waste Management
Process, so that the actual practices in the real world are in alignment with the process design
described this document.

= Ensure that Industrial Waste Management Process is performed for the purpose of fulfilling
business requirements in the best interest of Chonburi Clean Energy (CCE).

2. Scope

i. Inclusions
The scope of this this procedure cover Chonburi Clean Energy (CCE) Plant Sites (both operating and under
construction projects) in Thailand, covering for permitting, storage and handling, transportation, record and
report of Waste Manifest.

ii. Exclusions

The following are excluded from the scope of this procedure:
[none!]

iii. Obsoletes

This section lists other documents that are superseded and obsoleted (i.e., taken out of use) as a result of
approving this procedure.
[none!]
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3. Procedure/lnstruction
1. Process workflow overview

Overview

Incoming Industrial Non-hazardous Waste Management Process

[A1]
Pre-Acceptance
Process

[A3]
[A2_] Waste Manifest and GPS
Waste Disposal .
E Tracking Process
Permit Process
[A2a]...

[A2b]....

[A6]
Waste Disposal Process

[A5] [A4]
Waste Receiving Process Waste Transporting Process

[A1] Pre acceptance process

Process Workflow

In this section, the process is depicted using a process workflow swimlane diagram.

[A1] Pre acceptance process
. END
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©
) Take sample and Laboratory
5] analysis
Q Go to [A2]
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Chonburi Clean Energy

Type : Procedure Owner Salisa_Soontornpak VersionNo. : VO
Doc. No.: SOP-SHE-007 Reviewer : Chaipipat Jaksarn Release Date : 01/Nov/2019
Doc name : Industrial Waste Management Procedure Approver :  Prateep Chanachai Page No. : 50f6

Chonburi Clean Energy

Characteristic and component of non-hazardous industrial waste which shall be utilized as fuel shall be

determined as follows.

1. ltis only non-hazardous and combustible industrial waste such as plastic, paper and cardboard,
packages made from paper and plastic, wooden/cloth debris, biological sludge, pieces of rubber
and leather, etc.

It shall not be hazardous industrial waste as per Notification of Ministry of Industry.

3. ltis not hazardous substance and container of explosive substance such as cylinder tank of
Hydrogen, Acetylene, Aerosols, compress gas, Nitroglycerine, Tri-Nitrobenzene, Potassium
Chlorate, and container of explosive materials.

4. It shall not be non-combustible industrial waste such as dust, pieces of metal, glass, sand,
ceramic, construction waste, and ash from combustion or any non-combustible materials.

5. It shall not be non-suitable combustible material such as acid, chemical solution, catalyst, animal
remains, inorganic sludge and non-combustible substance.

6. It shall not be organic industrial waste such as industrial waste from Bio-degradable process
which is organic and degradable waste.

N

Characteristic and component of non-hazardous industrial waste from each of waste originators shall
be randomly sampled and analyzed with the following steps:

* First time of first delivery.

* Second time after 6 months.

* Third time after 1 year; and

* every year or start the first step again if something wrong found in second or third step.

Composition of non-hazardous industrial waste

Parameter Unit Range
Net Calorific Value MJ/kg 8-14
Moisture % weight (as received basis) 5-30
Ash % weight (as received basis) 5-15
Chloride % weight (as received basis) 0-1
Sulfur % weight (as received basis) 0-1
Lead mg/kg 10
Cadmium mg/kg 1
Mercury mg/kg 1

Source: Chonburi Clean Energy Co., Ltd, 2017
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Doc name : Industrial Waste Management Procedure Approver :  Prateep Chanachai Page No. : 60f6
[A2] Waste Disposal Permit process
Process Workflow
In this section, the process is depicted using a process workflow swimlane diagram.
[A2a] Waste Disposal Permit for Incoming Industrial Nonhazardous Waste
RCR=]
858 | [smrr1 |
s 8 START 1
) S 6] o [10]
5 S Sign-off »  Submit detailed | Provide additional END
S 2 'gn-ott on information information as 7y
= 8 KorAord required
A 2
< (1
o Issue PA A,
£ (5]
=3 l Accept waste list [9] 7
8 (within 3 days) Inform that DIW -Notify to all concern
w 2] unapproved -Keep KorAor 1 on
@ Submit permit file at least 3 years
o KorAorl A A
[
- Noica !
’ otice comments
= Approve permit [—No— Lo s of
a unapproved
Yes
CHONBURI
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Chonburi Clean Energy

Type : Work Induction Owner  : Salisa Soontornpak _Revision No. : Rev. 00
Doc. No.: WI-SHE-T01 Reviewer :  Chaipipal_Jaksam Release Date :  28/1an/2020
Doc name : Rules and Regulations for Waste Transportation Approver . _Prateep Chanachai _ Page No. : lof4

Rul i Rsouk aficns foe Wike T i

LuanUns/uanninsuszdiaa® unsun. winnudusouas
ARamasawssnenussdsuradsiliii fail dounuem
sinfiuouasiaunamioanndefnasounasiudauuus
wazmanawe, waniisiy,wiuniisi,qulle seaindsiu

Exchange card/Identification to security guards, Drivers and
followers must wear according to the regulations of the
Power plant. Long sleeves with light stripes or reflective

coats, helmets, safety elasses, gloves, safety shoes.

2 sefgrnmminenluanddaimdn denfauudiliiy
soiudls uariiuenans Manifest

Wait for the weighing signal from the staff in the weighing
station when they are ready to drive up the scales and

submit manifest documents.

3 FuanansAuuazsadegga winwinauluanidfaimin
dandeuudlidusneansnanifaimin ludsammnn
anuduniadusoismuald Waomadlifu 10ne/m.
Return paperwork and wait for signals from staff, when
they are ready to drive out of the weighing station to the
Tipping Hall, along the designated route. Up to 10km/h

Chonburi Clean Energy

Type : Work Induction

Doc. No.: WI-SHE-701

Doc name ! Rules and Regulations for Waste Transportation

Owner  : Salisa Soontompak Revision No. :

Reviewer :  Chaipipat_Jaksam Release Date

Approver : _Pratcep Chanachai__
-

Page No.

Rev. 00

28/1an/2020

20f4

axflafanarumnan Waeasoudnwfidmun sedyyo
Gunoawineu dendauudbitusodluluatum sealu
T, ) v - - . v
dasiinToulfrulndyyudde) viemuminemus

When you arrive the Tipping Hall, park the truck to the

! . ; -
designated area, then wait for signals from the staff. When et s
o | ]
you're ready, drive into the Tipping Hall and park at the = ! B
available bay (Green light).
(N
A
CHONBURI Page 1|4

Rul | Regulations for Waste T tati

5.9ons0lvasares lafusdmduleauasdausnie
simfwinsdadly Wadinssuzuasadoaiauls =
sliwinnunssasunng feumasaiuss

Park the truck, put the gear to park and pull the hand
brake neatly, then open the cover canvas. Open the
tailgate and strap with chains® so that the staff can

check the waste before tip it into Waste Bunker.

s_ﬁmnﬁmnuaaQ‘lzitﬁ'mimLiﬂltﬂuﬁu‘?fé’umwﬁmﬁu
- - . ¥ a » -

upuivdssfivddvladmuall Taodiaum

Do not allow drivers and unrelated people into

hazardous areas with yellow stripe lines.

7 sofananminendunin Wondouudalivusras
uniuues

Waiting for signals from the staff to pick up the residue.
When you're ready, pour the garbage into the garbage

plantation.

8. flamwwsumvlndinseusso Sulenans Manifest 20
wiinau fusneenarnaimnnn sludniminunasn

When tip the waste finished, close the tailgate, get
Manifest from staff and drive out of the Tipping Hall

to weigh-out.

9 fusluiigadnedodidmuun® fiovimrazeiase
fisusananlsalwin
Drive to the designated wheel wash point to clean the

truck before leaving the power plant.

R

Page

2|4




Chonburi Clean Energy Chonburi Clean Energy

Type : Work Induction Owner  © Salisa Soontompak Revision No. @ Rev. 00 Type : Work Induction Owner : Salisa_Soontompak Revision No. : Rev. 00

Doc. No.: WI-SHE-701 Reviewer Chaipial Jaksam Release Date :  28/Jan/2020 Doc. No.: WI-SHE-T01 Reviewer : ChaieiEﬂ Jaksarn Release Date _28."]&11-"2020

Doc name : Rules and Regul for Waste Transp Approver : Prateep Chanachai _ PageNo.  : 3of4 Doc name : Rules and Regulations for Waste Transporiation Approver ©_Prateep Chanachai PageNo. : 4of4
—

AUl | Regulations for Waste T, ;

ar et ar

10.sedyanudundaimn vinwinauluaoifidaimin
- R & - Z » w - o = ' 1 e
dlandauudrlrtusotuts uazbuenansManifest wiau L snvudssamsailadvinouasuaasovss iy
i iy 2wiinaudusoresfluiuifignissmussiminuazgndasmungyany
Wait for the signal from staff, when they are ready to
drive up the scales and submit Manifest and pick up 3.dnwpgn1susiyn AodlivsnnBuugaiiu 4.2 LR SIATINGIVEITOVIIYN

ighing ti w o o . " o o oo s & ) ,
the weshing Hicue. g dnvauznisdmiuningaamnssuivinisussyn desegludnuuslindinga iWoteeiuntsunialwasewinansvus

11.uansinsuisun.uasdusanainisslwih
v - . - s s i
Show the card to the security guard and drive out of 5.msimAsBugUnsaivszasnTuds iensnevausavagnidusewinmsuud

the power plant. muauvyuAD 2 Sy, fiumdsnutn 15 veud , Winmaniauewii, waadn,

nsmENARTBuLAs 2 By, gagunsaiusumenuta wazdludmitlinequauusnnngraiuns s

Regulations for transport trucks

1. The truck must be able to open the tailgate and dump waste to Waste bunker only.

vanuwme

w 5w v - w wad v oo . &
'Uﬂﬂ]’!ﬁ'!ﬁ'lﬂ‘fﬂuiﬂ U CCE vsnan'lmamzq'nm'un1mummum'1uﬂaﬂﬂnunuma CCE naumwiuu

siuildidanvdeluntsadssnienseus iWesnuusmiusinssnesviliiSenviodnauasingiRmla
#eilaqlugednsdediagszwheiniumammndalfomminnuesusibiuiddusonsm 2. The driver must have a valid driver’s license according to the type of vehicle and legstt

dhsportation.

shovel scoop, 2 reflective rubber cones, first aid kits and cover canvases.

~,

CHONBUR! T CHONBURI Page 44
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v =R 2 = = a
Tuinusinamsiadinldluszuuaiunuuaiuniseinia

1 I = I (%
ICWINRBU NINHIAN O LRDUTUIIAN N.A.2565

U m3 Ks. Kg.2
nINQIAY 17.11 197417.23 1757.90
GV 16.86 205696.76 1852.00
AU 17.01 173387.83 1898.00
nanAL 17.62 166794.30 1927.50
W AINIYY 19.69 145107.20 1974.40
SuA 5.36 96820.80 878.40
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SERVICE REPORT
Preventive Maintenance (CEMs)

CHONBURI CLEAN ENERGY

January, 2022

BY:

PETRO-INSTRUMENTS CORP., LTD

UNIT

CEMs1

RPIcO

Job number : JID2100223-010
Customer : GPSC
Equipment : CEMS

Location : CCE_CEM1

date. our

Work - jork Mileage Traveling
| 06-Jan-22 |n ‘ 6 | o |3ou| Pt 3

PeTRO - InsTRUMENTS CoRP. LTD.

SAMPLE GAS CONDITION SYSTEM

Preventive maintenance continuous emission monitoring system.

Job number : JID2100223-010
Customer : GPSC
Equipment : CEMS ‘
Location : CCE_CEM1
Work jork Mileage Traveling Perro - InstRumenTs Corr., LTo.
date | 06-Jan-22 |hour ‘ 6 | Km. |3°0| hour | 3
SERVICE REPORT
Scope of work.

Sampling System check

DESCRIPTION ST STATUS/VALUE REMARK
BEFORE | AFTER
" Temperature in cabinet ~25°C 25°C 25°C
Sample line temperature control ~120 °C 120 °C 120°C
Air regulator 1 6 Bar 6.0 6.0
Air regulator 2 6 Bar 6.0 6.0
Air regulator 3 3Bar 25 25
Fiter probe Clean/dry Clean Clean
Flow cell I/h 200-350 /h 215 2242
Press PO hPa 9154 9138
Press P1 (Cell) hPa 849.9 850.0
Press P2 (Ejektor) hPa 7479 750.1
Temp IR Cube «c 318 329
Temp Electronics «c 2.1 292
Temp Cel «c ~200 °C 200.1 199.8
Press Ambient hPa ~1013 hPa 10011 997.9
Cube Energy 1 % 88.8 886
Cube Energy 2 % 720 715
Cube Energy 3 % 54.7 54.5
02 with press Vol% 7.7 7.0
02 without press Vol% 7.7 7.0
02 voltage mv 136 154
GAS CONCENTRATION
o . linder o . Pressure (psi)
Components | Concentration | unit | YNUe" | certified Date | Expire Date |- “SETRE L
HCI 38.56 ppm CC506821 9-Oct-17 9-Oct-25 0 0
NH3 47.9 ppm | D881982 20 Mar 2020 | 25 Mar 2021 1,300 1,300
HF 20.1 ppm | CC724637 | 05 Jun 2021 05 Jun 2022 1,250 1,250
co 202 ppm
SO, 80.10 ppm | A00694SK 29 Jul 2020 29 Jul 2022 1,600 1,600
NO 199 ppm
0, 3.94 %Vol
NO, 195 ppm |  D400466 10 Mar2020 | 09 Mar 2022 1,700 1,700
o, 19.8 %Vol
Ambient air 20.95 %Vol - - - -

Temperature in cabenet ¥ passed I Failure
Temperature of sample line ¥ Passed I Failure
Sample gas pump operation ¥ Passed [~ Failure
Sample gas cooler operation ¥ Passed [ Failure
Peristaltic pump operation ¥ passed I Failure
NO,-NO converter operation ¥ Passed [ Failure
Operation moisture filter element condition ¥ Passed I Failure
PLC and communities systems ¥ passed I Failure
Air regulator condition ¥ Passed | Failure
Sample flow rate ¥ Not found I~ Found
Leakages in systems ¥ Passed I Found
Gas analyzer check(SICK)
Gas analyzer operation and control ¥ Passed I~ Failure
Diagnostics condition ¥ Passed [~ Failure
Gas analyzer responding for standard gas ¥ Passed I Failure
Display & keypad operation ¥ passed I Failure
Power supply 220 V¢ [¥ Passed [~ Failure
Zirconia Oxygen analyzer check(Fuji
Gas analyzer operation and control ¥ Passed I Failure W Note: ...
Diagnostics condition W Passed I Failure I~ Note: ...
Gas analyzer responding for standard gas [ Passed [ Failure I Note: .
CORRECTIVE ACTION:
- The standard gas HCL. Empty
-__Alarm S077 IR cube energy warring.
PICO sign : Mt Date: 06 Jan. 2022
Customer sign : Date :

CHECK BY : Mt

DATE : 06 Jan. 2022




Job number : J1D2100223-010 Job number : J1D2100223-010
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM1 Location : CCE_CEM1
Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo,
date ‘ 06-Jan-22 | hour ‘ 6 l Km. | 300 | hour | 3 date | 9922 | hoyr | © | km. | 3% | hour 3
GAS ANALYZER REPORT GENERAL CHECK
MEASUREMENT RESULT
: Unit name : [ CEM-2 [ Location : CcE
Parameter Heasurenent vae Remark
Befoore After EM DESCRIPTION ST STATUS/VALUE REMARK
HCl ppm 4.95 7.20 = — e i
HF ppm 082 1.67 1 | Opacity measuring (%) Up to process 0.8 % 0.8 %
NH3 ppm 1.53 117 2 | Dust measuring (mg/m®) | Up to process 0.59 0.59
o ppm 060 010 3 | Extinction 0.0081 0.0081
NO ppm 80.60 94.90 4 | Relative opacity (%) 1.7 1.7
NO2 ppm 0.50 0.40 5 Transmission (%) 99.9 99.9
NOX ppm 81.10 95.30 Sensor values
502 ppm -0.50 -0.40 6 | Transmission W) 2.671 2.671
CO02 Vol% 10.18 10.12 7 LED monitor V) 1.995 1.995
H20 mg/m3 2033 18.72 8 |Qi-4 V) 2,612 2612
02 Vol% 9.30 9.52 9 Device temperature (°C) 3.112 3.112
10 | Constant light 1 ) 0.031 0.031
VALIDATION RESULT
= 11 | Constant light 2 ) 0.018 0.018
Parameter 2 oo oy Note 12| 24V supply ) 2,020 2.020
Ideal Actual Diff%. Ideal Actual Difftp | Acceptance =
Positions
R % |-
HCI ppm 0.00 0.03 0.08% 38.56 +5.0 % 13 Q1 W) 1.419 1.419
HF ppm | 0.00 002 | 010% | 2010 | 1978 | 159% | #5.0% [Passed 14 |2 v 0915 0.915
NH3 ppm 0.00 012 | 025% | 4790 | 4651 | 290% | £25% [passed 15 |03 ) 0.954 0.954
Cco ppm 0.00 -0.13 0.06% 202.00 201.30 0.35% +5.0 % [Passed 16 | Q4 ) 1.385 1.385
NO ppm 0.00 0.45 0.23% 199.00 199.70 0.35% +2.5% |Passed 17 | X-Position 0.447 0.447
S02 ppm 0.00 -0.03 0.04% 80.10 80.10 0.00% +2.5% [Passed 18 | Y-Position 0.022 0.022
NO2 ppm 0.00 0.47 0.24% 195.00 194.86 0.07% +2.5% |Passed Check values
02 Vol% 0.00 -0.04 0.04% 19.80 19.81 0.01% | *0.5% |Passed 19 | Sender/Receiver unit (%) 28 2.8
20 Vol | 0.00 N , , N 20 | Background light V) 0.075 0.075
02 voloo | 394 400 | 0.06% | 2095 [ 2100 | 0.05% | #0.5% [passed 21 | Set reference temperature (°C) 41.0 41.0
TG G 22| Contamination (%) <30% 0.5 % 0.5 %
23 | Span point (%) 70.00 % 70.0 % 70.0 %
Parameter i i oo Note 24 | Zero point (%) 0.00 % 0.0 % 0.0 %
o .00 % .0 % .0 %
Ideal Actual Diff% Ideal Actual Diffge__| Acceptance P .
HCl ppm 0.00 - - 38.56 - £5.0% |- OiEEE
HF ppm 0.00 N N 20.10 B 50 % |- 25 | Blower unit operate Operate Normal Normal
NH3 ppm 0.00 N N 47.90 N 5% |- 26 | Cartridge filter Clean Clean Clean
co ppm 0.00 - - 202.00 - +5.0% |- 27 | Air hose-ID40 oK OK OK
NO ppm 0.00 - - 199.00 - +25% |- 28 | Air hose-ID50 oK oK oK
S02 ppm 0.00 - - 80.10 - +25% |-
NO2 ppm 0.00 - - 195.00 - £25% |-
C02 Vol% 0.00 - - 19.80 - +0.5% |-
H20 Vole | 0.00 - - - - | CHECK BY : @aﬁt :
02 Vol% 3.94 - - 20.95 - £05% |-
DATE : 06 Jan. 2022
Job number : JID2100223-010 Job number : JID2100223-010
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM1 Location : CCE_CEM1
Work . jork. Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work . | jork. ‘ ‘ Mileage | | Traveling | PeTno - InsTRuMenTS Core. Lo,
date 14-Jan-22 | hour ‘ 6 ‘ Km. | 300 | hour | 3 date 14-Jan-22 hour 6 Km. 300 hour 3
SERVICE REPORT SAMPLE GAS CONDITION SYSTEM
Scope of work. | STATUS/VALUE
DESCRIPTION SHVA':_?,'E"T b REMARK
Preventive maintenance continuous emission monitoring system. BEFORE AFTER
Sampling System check Temperature in cabinet ~25°C 25°C 25°C
Temperature in cabenet W Passed [ Failure [ Note Sample line temperature control ~120 °C 120°C 120 °C
Temperature of sample line ¥ Passed | Failure Air regulator 1 6 Bar 60 6.0
3 » Air regulator 2 6 Bar 6.0 6.0
Sample gas pump operation ¥ Passed ™ Failure A reguiator 3 3Bar 25 25
Sample gas cooler operation ¥ Passed [ Failure Filter probe Clean/dry Clean Clean
Peristalti ti W i
eristaltic pump operation ¥ Passed [ Failure Fow cell Ih 200350 I 65 TR
NO,-NO converter operation I Passed I Failure Press PO hPa 911.9 914.5
Operation moisture filter element condition ¥ Passed I Failure Press P1 (Cell) hPa 849.9 849.9
- ) Press P2 (Ejektor) hPa 748.6 749.7
PLC and communities systems ¥ Passed I Failure Temp IR Cube o 3is a8
Air regulator condition ¥ Passed [ Failure Temp Electronics °C 27.9 323
Sample flow rate ¥ Not found I Found Temp Cell °C ~200 °C 199.9 200.1
) . ¥ passed I Found Press Ambient hPa ~1013 hPa 1002.8 997.9
Leakages in systems oun Cube Energy 1 % 886 886
Gas analyzer check(SICK) Cube Energy 2 % L5 715
] = I Fail Cube Energy 3 % 545 545
Gas analyzer operation and control Passed ailure ™ Note: 02 with press Vol 76 74
Diagnostics condition ¥ Passed [~ Failure I~ NOte: wevveevenannn 02 without press Vol% 7.5 7.4
Gas analyzer responding for standard gas ¥ Passed  [” Failure [~ NOLe: .vvvveeervvereerereeereeene 02 voltage m 144 149
Display & keypad operation ¥ Passed I Failure 7 NOte: ..oovveecvrrvrierieeenes
GAS CONCENTRATION
Power supply 220 Vac ¥ Passed [~ Failure [~ Note: oo Cylinder Pressure (psi)
Zirconia O: en analyzer check(Fuii Components | Concentration | Unit NO. Certified Date | Expire Date Before After
Gas analyzer operation and control ¥ passed [ Failre M Note: ... HCl 38.56 ppm CC506821 9-Oct-17 9-Oct-25 0 0
Diagnostics condition W Passed [ Failure I Note: ... NH3 47.9 ppm D881982 20 Mar 2020 25 Mar 2021 1,200 1,100
HF 20.1 ppm | CC724637 05 Jun 2021 05 Jun 2022 1,200 1,100
Gas analyzer responding for standard gas [ Passed [ Failure I Note: . © 202
ppm
S0, 80.10 ppm | A00694SK 29 Jul 2020 29 Jul 2022 1,600 1,500
CORRECTIVE ACTION: NO 199 opm
- The standard gas HCL. Empty 0 394 %oVl
~ Alarm S077 IR cube eneray warring NO, 195 ppm D400466 10 Mar 2020 09 Mar 2022 1,700 1,600
€O, 19.8 %Vol
Ambient air 20.95 %Vol - - -
PICO sign : @Mat g Crie 14 Jan. 2022 CHECK BY : k.
‘Customer sign : Date :
DATE : 14 Jan. 2022




Job number : J1D2100223-010 Job number : J1D2100223-010
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM1 Location : CCE_CEM1
Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo,
date ‘ 14-Jan-22 | hour ‘ 6 l Km. | 300 | hour | 3 date | 14922 | hour | 6 | km. | 3% | hour 3
GAS ANALYZER REPORT GENERAL CHECK
MEASUREMENT RESULT
: Unit name : [ CEM-2 [ Location : CcE
Parameter Heasurenent vae Remark
Befoore After EM DESCRIPTION ST STATUS/VALUE REMARK
HCl ppm 4.32 4.35 = e i
HF ppm 144 255 1 | Opacity measuring (%) Up to process 0.8 % 0.8%
NH3 ppm 1.76 1.43 2 | Dust measuring (mg/m®) | Up to process 0.56 0.56
o ppm 030 020 3 | Extinction 0.0079 0.0079
NO ppm 90.70 103.50 4 | Relative opacity (%) 2.1 2.1
NO2 ppm 0.20 0.60 5 | Transmission (%) 98.9 98.9
NOX ppm 90.90 104.10 Sensor values
502 ppm -0.50 -0.50 6 | Transmission W) 2.680 2.680
CO02 Vol% 9.10 10.09 7 LED monitor V) 1.999 1.999
H20 mg/m3 20.79 21.85 8 |Qi-4 V) 2.621 2.621
02 Vol% 10.30 9.33 9 Device temperature (°C) 3.144 3.144
10 | Constant light 1 V) 0.064 0.064
VALIDATION RESULT
= 11 | Constant light 2 V) 0.022 0.022
Parameter 2 oo oy Note 12| 24V supply ) 2,019 2.019
Ideal Actual Diff%. Ideal Actual Difftp | Acceptance =
Positions
HCl ppm 0.00 004 | 010% | 3856 - - £50% |- 13 | ot 1) 1418 1418
HF ppm | 0.00 003 | 015% | 2010 | 2030 | 1o0% | #5.0% [Passed 14 |2 v 0.945 0.945
NH3 ppm | 0.00 004 | 008% | 4700 | 4762 | 058% | £25% [passed 15 |03 ) 0.932 0932
Cco ppm 0.00 0.12 0.06% 202.00 201.30 0.35% +5.0 % [Passed 16 | Q4 ) 1.383 1.383
NO ppm 0.00 0.43 0.22% 199.00 199.70 0.35% +2.5% [Passed 17 | X-Position 0.457 0.457
S02 ppm 0.00 -0.26 0.32% 80.10 80.10 0.00% +2.5% [Passed 18 | Y-Position 0.021 0.021
NO2 ppm 0.00 0.06 0.03% 195.00 195.80 0.41% +2.5% [Passed Check values
02 Vol% 0.00 0.00 0.00% 19.80 19.72 | 0.08% | #05% [|Passed 19 | Sender/Receiver unit (%) 28 2.8
20 Vol | 0.00 N , , N 20 | Background light V) 0.080 0.080
02 voloo | 394 383 | 011% [ 2095 | 2100 | 0.05% | #05% [Passed 21 | Set reference temperature (°C) 41.1 41.1
TG TG 22| Contamination (%) <30% 0.5 % 0.5 %
23 | Span point (%) 70.00 % 70.0 % 70.0 %
Parameter i i oo Note 24 | Zero point (%) 0.00 % 0.0 % 0.0 %
o .00 % .0 % .0 %
Ideal Actual Diff% Ideal Actual Diffge__| Acceptance P .
HCl ppm 0.00 - - 38.56 - £5.0% |- OiEEE
HF ppm 0.00 N N 20.10 B 50 % |- 25 | Blower unit operate Operate Normal Normal
NH3 ppm 0.00 N N 47.90 N 5% |- 26 | Cartridge filter Clean Clean Clean
co ppm 0.00 - - 202.00 - +5.0% |- 27 | Air hose-ID40 oK OK OK
NO ppm 0.00 - - 199.00 - +25% |- 28 | Air hose-ID50 oK oK oK
S02 ppm 0.00 - - 80.10 - +25% |-
NO2 ppm 0.00 - - 195.00 - £25% |-
C02 Vol% 0.00 - - 19.80 - +0.5% |-
H20 Vole | 0.00 - - - - | CHECK BY : @aﬁt :
02 Vol% 3.94 - - 20.95 - £05% |-
DATE : 14 Jan. 2022
Job number : JID2100223-010 Job number : JID2100223-010
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM1 Location : CCE_CEM1
Work . jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work ‘ . | jork. ‘ ‘ Mileage | | Traveling | PeTno - InsTRuMenTS Core. Lo,
date ‘ 21-Jan-22 | hour ‘ 6 ‘ Km. | 300 | hour | 3 date 21-Jan-22 hour 6 Km. 300 hour 3
SERVICE REPORT SAMPLE GAS CONDITION SYSTEM
Scope of work. g STATUS/VALUE
- . R— SUALE | ' REMARK
Preventive maintenance continuous emission monitoring system. BEFORE AFTER
Sampling System check " Temperature in cabinet ~25°C 25°C 25°C
Temperature in cabenet W Passed [ Failure [ Note Sample line temperature control ~120 °C 120°C 120 °C
Temperature of sample line ¥ Passed | Failure Air regulator 1 6 Bar 60 6.0
3 » Air regulator 2 6 Bar 6.0 6.0
Sample gas pump operation ¥ Passed ™ Failure A reguiator 3 3Bar 25 25
Sample gas cooler operation ¥ Passed [ Failure Filter probe Clean/dry Clean Clean
Peristalti ti W i
eristaltic pump operation W Passed I Failure Fow cell Ih 200350 I e 5176
NO,-NO converter operation I Passed I Failure Press PO hPa 9153 918.1
Operation moisture filter element condition ¥ Passed I Failure Press P1 (Cell) hPa 849.9 850.1
- ) Press P2 (Ejektor) hPa 749.5 749.9
PLC and communities systems ¥ Passed I Failure Temp IR Cube o 319 8
Air regulator condition ¥ Passed [ Failure Temp Electronics °C 27.2 28.9
Sample flow rate ¥ Not found I Found Temp Cell °C ~200 °C 199.9 200.0
Leak . ¥ passed I Found Press Ambient hPa ~1013 hPa 997.9 995.3
eakages in systems oun Cube Energy 1 % 886 886
Gas analyzer check(SICK) Cube Energy 2 % 715 715
] = I Fail Cube Energy 3 % 545 545
Gas analyzer operation and control Passed ailure ™ Note: 02 with press Vol 30 84
Diagnostics condition ¥ Passed [ Failure [~ Note: ... 02 without press Vol% 8.0 8.4
Gas analyzer responding for standard gas ¥ Passed  [” Failure [~ NOLe: .vvvveeervvereerereeereeene 02 voltage m 133 123
Display & keypad operation ¥ Passed I Failure 7 NOte: ..oovveecvrrvrierieeenes
GAS CONCENTRATION
Power supply 220 Vic ¥ Passed [ Failure [ Note: .ooooooovccenns Cylinder Pressure (psi)
Zirconia O: en analyzer check(Fuii Components | Concentration | Unit NO. Certified Date | Expire Date Before After
Gas analyzer operation and control ¥ passed [ Failre M Note: ... HCl 38.56 ppm CC506821 9-Oct-17 9-Oct-25 0 0
Diagnostics condition W Passed [ Failure I Note: ... NH3 47.9 ppm D881982 20 Mar 2020 25 Mar 2021 1,100 1,100
HF 20.1 ppm | CC724637 05 Jun 2021 05 Jun 2022 1,100 1,100
Gas analyzer responding for standard gas [ Passed [ Failure I Note: . © 202
ppm
S0, 80.10 ppm | A00694SK 29 Jul 2020 29 Jul 2022 1,500 1,500
CORRECTIVE ACTION: NO 199 opm
- The standard gas HCL. Empty 0 394 %oVl
~ Alarm S077 IR cube eneray warring NO, 195 ppm D400466 10 Mar 2020 09 Mar 2022 1,600 1,600
€O, 19.8 %Vol
Ambient air 20.95 %Vol - -
PICO sign : @Mat g (s 21 Jan. 2022 CHECK BY : k.
‘Customer sign : Date :
DATE : 21 Jan. 2022




Job number : J1D2100223-010 Job number : J1D2100223-010
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM1 Location : CCE_CEM1
Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo,
date ‘ 21-Jan-22 | hour ‘ 6 l Km. | 300 | hour | 3 date | 21922 | houe | © | km. | 3% | hour 3
GAS ANALYZER REPORT GENERAL CHECK
MEASUREMENT RESULT
Unit name : [ CEM-2 [ Location : CcE
Measurement value "
Parameter Remar
Befaore After EM DESCRIPTION T STATUS/VALUE REMARK
Hel ppm 2.93 435 = e i
HF ppm L1t 1.80 1 | Opacity measuring (%) Up to process 0.8 % 1.0 %
NH3 ppm 211 1.88 2 | Dust measuring (mg/m®) | Up to process 0.56 0.75
co ppm 1.90 020 3 | Extinction 0.0079 0.0080
NO ppm 73.10 70.60 4 | Relative opacity (%) 21 2.0
NO2 ppm 0.30 0.40 5 Transmission (%) 98.9 98.8
NOX ppm 73.50 70.70 Sensor values
S02 ppm -0.50 -0.50 6 Transmission (V) 2.680 2.679
o2 Vol% 8.82 9.58 7 LED monitor V) 1.999 1.989
H20 mg/m3 18.75 19.60 8 |Qi-4 V) 2,621 2.620
02 Vol% 10.68 9.94 9 Device temperature (°C) 3.144 3.115
10 | Constant light 1 ) 0.064 0.065
VALIDATION RESULT
11 | Constant light 2 ) 0.022 0.023
Zer E
Parameter = = o | o 12| 24V supply ) 2,019 2.020
Ideal Actual Diff% Ideal Actual Diff% Positions
HCl ppm [ 000 003 | 0.08% | 3856 - +5.0 % 3 ) 1418 1.415
HF ppm | 0.00 000 | 000% | 2010 | 2030 | 1.00% | #5.0% [Passed 4 | Q@ W 0.945 0.950
NH3 ppm 0.00 0.10 0.21% | 47.90 4744 | 096% | £25% [Passed 15 |03 ) 0.932 0.991
CO ppm 0.00 -0.06 0.03% 202.00 203.20 0.59% +5.0 % [Passed 16 | Q4 ) 1.383 1.378
NO ppm 0.00 -0.30 | 0.15% | 199.00 | 20151 | 1.26% | *2.5% [Passed 17 | X-Position 0.457 0.450
502 ppm 0.00 -0.33 0.41% 80.10 80.11 0.01% +2.5% |Passed 18 | Y-Position 0.021 0.020
NO2 ppm 0.00 -0.09 0.05% 195.00 195.42 0.22% +2.5% |Passed Check values
co2 Vol% | 0.00 -0.04 | 0.04% [ 19.80 19.96 | 0.16% | *0.5% |Passed 19 | Sender/Receiver unit (%) 2.8 28
20 Vol | 0.00 B . , B N 20 | Background light ) 0.080 0.080
02 voloo | 394 386 | 0.08% | 2095 | 2098 | 0.03% | £0.5% [Passed 21 | Set reference temperature (°C) 411 41.0
T GETE 22| Contamination (%) <30% 0.5 % 0.5 %
23 | Span point (%) 70.00 % 70.0 % 70.0 %
Zero Span % Error "
Parameter Acceptance Note 24 | Zero point (%) 0.00 % 0.0 % 0.0 %
Ideal Actual Diff% Ideal Actual Diff% On stack
HCI ppm 0.00 - - 38.56 - - +5.0 % "
HF opm 0.00 N N 20.10 n N 50 % 25 | Blower unit operate Operate Normal Normal
NH3 ppm 0.00 - N 47.90 - N +2.5% 26 | Cartridge filter Clean Clean Clean
[¢¢] ppm 0.00 - - 202.00 - - +5.0 % 27 | Air hose-ID40 OK OK OK
NO ppm 0.00 - 199.00 - +2.5% 28 | Air hose-ID50 oK oK oK
S02 ppm 0.00 - 80.10 - +2.5%
NO2 ppm 0.00 - 195.00 - +2.5%
Cco2 Vol% 0.00 - 19.80 - +0.5%
H20 Vol% | 0.00 - - - - CHECK BY : @aﬁt :
02 Vol% 3.94 - - 20.95 - - +0.5 %
DATE : 21 Jan. 2022
Job number : JID2100223-010 Job number : JID2100223-010
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM1 Location : CCE_CEM1
\glork 28-an22 | Work [ ¢ ‘ Mileage | 200 | Traveling | 3 PeTno - InsTRuMenTS Core. Lo, Work [ o s | Work [ ¢ ‘ Mileage | 200 | Traveling | 3 PeTno - InsTRuMenTS Core. Lo,
late hour Km. hour date hour Km. hour
SERVICE REPORT SAMPLE GAS CONDITION SYSTEM
Scope of work. | STATUS/VALUE
DESCRIPTION SHVAR'E"T b REMARK
Preventive maintenance continuous emission monitoring system. BEFORE AFTER
Sampling System check Temperature in cabinet ~25°C 25°C 25°C
Temperature in cabenet  passed I Failure Sample line temperature control ~120 °C 120 °C 120 °C
Temperature of sample line ¥ passed I Failure Air regulator 1 6 Bar 6.0 6.0
X Air regulator 2 6 Bar 6.0 6.0
Sample gas pump operation ¥ passed I Failure Air regulator 3 3 Bar 25 25
sample gas cooler operation ¥ passed [ Failure Filter probe Clean/dry Clean Clean
Peristaltic pump operation = i
pump op # Passed [l Falure Flow cell Vh 200-350 I/h 2214 2201
NO2-NO converter operation I passed I Failure Press PO hPa 914.3 916.1
Operation moisture filter element condition ¥ passed [~ Failure Press P1 (Cell) hPa 850.0 850.1
PLC and " " " 4 T rai Press P2 (Ejektor) hPa 750.0 750.2
and communities systems Passe! Failure Temp IR Cube °C 35.1 36.1
Air regulator condition ¥ passed [ Failure Temp Electronics °C 316 31.6
Sample flow rate ¥ Not found I Found Temp Cell “C ~200 °C 199.8 200.1
¥ passed I Found Press Ambient hPa ~1013 hPa 997.7 996.2
Leakages in systems oun Cube Energy 1 % 88.6 88.6
Gas analyzer check(SICK) Cube Energy 2 % L5 75
R = I Fail Cube Energy 3 % 545 545
Gas analyzer operation and control Passed Failure [~ Note: .oovveeeerieeereen 02 with press Voo ) 70
Diagnostics condition ¥ passed [~ Failure T NOE: oo 02 without press Vol% 6.8 7.0
Gas analyzer responding for standard gas ¥ Passed ™ Failure [~ NOE: weovoveooeoeoooooo, 02 voltage mv 163 161
Display & keypad operation ¥ Passed I Failure 7 Note: .......ccccoooovmrerveennnn.
ST GAS CONCENTRATION
Power supply 220 Vac ¥ passed [ Failure | Note: ..o Cylinder Pressure (psi)
Zirconia Oxygen analyzer check(Fuii) Components | Concentration | Unit NO. Certified Date | Expire Date Before After
Gas analyzer operation and control ¥ passed [ Failure M Note: ... HCI 38.56 ppm CC506821 9-Oct-17 9-Oct-25 0 0
Diagnostics condition W Passed I Failure I Note: ... NH3 47.9 ppm D881982 20 Mar 2020 25 Mar 2021 650 600
HF 20.1 ppm | CC724637 05 Jun 2021 05 Jun 2022 1,100 1,100
Gas analyzer responding for standard gas ¥ passed I Failure [ Note: .
co 202 ppm
SO 80.10 ppm A00694SK 29 Jul 2020 29 Jul 2022 1,500 1,500
CORRECTIVE ACTION: o 109 opm
- The standard gas HCL. Empty O: 3.94 Vol
~ Alarm S077 IR cube energy warring. NO, 195 ppm D400466 10 Mar 2020 09 Mar 2022 1,600 1,600
o, 19.8 %Vol
Ambient air 20.95 %Vol -
PICO sign : Chatpetch F. Date : 28-Jan-2022
CHECK BY : Chatpetch F.
Customer sign : Date :
DATE : 28-Jan-2022




Job number : J1D2100223-010
Customer : GPSC
Equipment : CEMS pIGO
Location : CCE_CEM1
FEE IR RO Frme e Com Lo
GAS ANALYZER REPORT
MEASUREMENT RESULT
Measurement value
Parameter Remark
Befaore After
Hel ppm 6.70 3.70
HF ppm 3.34 2.72
NH3 ppm 1.38 3.51
co ppm 0.60 2.90
NO ppm 104.30 55.10
NO2 ppm 0.60 0.20
NOX ppm 105.70 55.30
502 ppm -0.50 -0.50
CO2 Vol% 10.55 11.04
H20 mg/m3 21.95 21.41
02 Vol% 9.01 8.78
VALIDATION RESULT
Parameter 0 pan o6 Error Note
Ideal Actual Dff% Ideal Actual Diffe | Acceptance
HCI ppm 0.00 -0.03 0.08% 38.56 - - +#5.0% [-
HF ppm 0.00 0.03 0.12% 20.10 20.44 1.69% +5.0 % [Passed
NH3 ppm 0.00 -0.09 0.18% 47.90 47.99 0.19% +2.5% [Passed
[¢¢] ppm 0.00 -0.15 0.08% 202.00 203.57 0.78% +5.0 % [Passed
NO ppm 0.00 0.19 0.09% 199.00 200.30 0.65% +2.5% [Passed
S02 ppm 0.00 -0.33 0.41% 80.10 80.17 0.09% +2.5% [Passed
NO2 ppm 0.00 -0.01 0.01% 195.00 195.65 0.33% +2.5% [Passed
CO2 Vol% 0.00 0.00 0.00% 19.80 19.77 0.03% +0.5% |Passed
H20 Vol% 0.00 - - - - - - -
02 Vol% 3.94 3.88 0.06% 20.95 20.67 0.28% +0.5% |Passed
CALIBRATION RESULT
= wrml| I
Ideal Actual Dff% Ideal Actual DIff%
HCl ppm 0.00 - - 38.56 - B +50% |-
HF ppm 0.00 - - 20.10 - - *5.0% |[-
NH3 ppm 0.00 - - 47.90 - - +25% |-
co ppm 0.00 - - 202.00 - - +50% |[-
NO ppm 0.00 - - 199.00 - - +25% |-
502 ppm 0.00 - - 80.10 B - +25% |-
NO2 ppm 0.00 - - 195.00 - - *25% |-
CO2 Vol% 0.00 - - 19.80 - - +05% |-
H20 Vol% 0.00 - - - - - -
02 Vol% 3.94 - - 20.95 - - +0.5% |-

Job number : JID2100223-010
Customer : GPSC
Equipment : CEMS pIGO
Location : CCE_CEM1
o | zonzz [ o | o [ M [ oo [Tomre | o Feme - nsrmaers Gorr. e
GENERAL CHECK
Unit name : [ cem-2 [ Location : ccE
EM DESCRIPTION ST STATUS/VALUE REMARK
T Before After
1 Opacity measuring (%) Up to process 1.0 % 1.1%
2 Dust measuring (mg/md) Up to process 0.70 0.79
3 Extinction 0.0045 0.0050
4 Relative opacity (%) 0.5 0.6
5 Transmission (%) 98.9 98.8
Sensor values
6 Transmission () 2.627 2.642
7 LED monitor ) 1.988 1.998
8 |Qi4 ) 2.636 2.638
9 Device temperature (°C) 3.192 3.162
10 | Constant light 1 V) 0.039 0.039
11 Constant light 2 V) 0.025 0.026
12 | 24V supply ) 2.082 2.020
Positions
13 | Q1 () 1.411 1.411
14 | Q2 () 0.936 0.916
15 | Q3 () 0.927 0.927
16 | Q4 () 1.379 1.437
17 | X-Position 0.502 0.518
18 | Y-Position 0.020 -0.0048
Check values
19 | Sender/Receiver unit (%) 2.6 2.6
20 | Background light ) 0.075 0.075
21 | Set reference temperature (°C) 41.1 41.1
22 | Cor ination (%) <30 % 0.1% 0.1 %
23 | Span point (%) 70.00 % 70.1 % 70.1 %
24 | Zero point (%) 0.00 % 0.0 % 0.0 %
On stack
25 Blower unit operate Operate Normal Normal
26 | Cartridge filter Clean Clean Clean
27 | Air hose-1D40 OK oK oK
28 | Air hose-1D50 OK oK oK
CHECK BY : Chatpetch F.
DATE : 28-Jan-2022

UNIT

CEMs2

Job number : JID2100223-010

Customer : GPSC

Equipment : CEMS

Location : CCE_CEM2

Work jork Mileage Traveling
date ‘05-13"'22 | hour ‘ 6 ‘ Km. |3OO| hour | 3

PIcO

PeTho - InsTRUMENTS CoRe. Lo,

SERVICE REPORT

Scope of work.

Preventive maintenance continuous emission monitoring system.

Sampling System check

Temperature in cabenet ¥ Passed | Failure
Temperature of sample line ¥ passed I Failure
Sample gas pump operation ¥ Passed [ Failure
Sample gas cooler operation ¥ Passed I~ Failure
Peristaltic pump operation ¥ Passed [ Failure
NO,-NO converter operation ¥ passed [ Failure
Operation moisture filter element condition ¥ Passed [ Failure
PLC and communities systems I Passed I~ Failure
Air regulator condition ¥ Passed I Failure
Sample flow rate ¥ Not found I Found
Leakages in systems ¥ Passed I Found
Gas analyzer check(SICK)
Gas analyzer operation and control ¥ Passed I Failure I~ NOtE: wvvvvrnnn,
Diagnostics condition W Passed I Failure ™ Note: .............
Gas analyzer responding for standard gas [¥ Passed I Failure I~ NOte: vovevvrvenns
Display & keypad operation ¥ passed [ Failure I~ Note: .............
Power supply 220 Vic ¥ Passed [ Failure | Note:
Zirconia Oxygen analyzer check(Fuji)
Gas analyzer operation and control ¥ Passed I Failure [ Note:
Diagnostics condition ¥ Passed [ Failure [ Note:
Gas analyzer responding for standard gas ¥ Passed [ Failure [ Note: ...
CORRECTIVE ACTION:
- The standard gas HCL. empty
- Alarm S077 IR cube energy warring.
PICO sign' Pk Date: 06 Jan. 2022
Customer sign : Date:




Job number : J1D2100223-010 Job number : J1D2100223-010
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM2 Location : CCE_CEM2
Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo,
date ‘ 06-Jan-22 | hour ‘ 6 l Km. | 300 | hour | 3 date | %6732 | hour | © | km. | 3% | hour 3
GAS ANALYZER REPORT
SAMPLE GAS CONDITION SYSTEM EEEET i
SET-POINT STATUS/VALUE T e
DESCRIPTION REMARK SEErEE e
VALUE Parameter Remark
BEFORE AFTER s =
in cabinet ~25°C 23°C 23°C Hal ppm 479 584
Sample line temperature control ~120 °C 120 °C 120 °C HF ppm 0.57 0.64
Air regulator 1 6 Bar 6 Bar 6 Bar NH3 opm 1.90 170
Air regulator 2 6 Bar 6 Bar 6 Bar
Air regulator 3 3Bar 3 Bar 3 Bar © ppm -030 030
Filter probe Clean/dry Clean/dry Clean/dry NO ppm 83.30 94.60
tics NO2 ppm 0.00 0.10
cell Ih 200-350 I/h 2359 230.3 NOX opm 83.30 92.00
Press PO hPa 906.0 909.5
Press P1 (Cell) hPa 849.7 849.9 502 ppm 0.20 0.0
Press P2 (Ejektor) hPa 753.0 7513 02 Vol% 9.86 9.84
Temp IR Cube “C 318 311 H20 mg/m3 20.53 18.60
‘Temp Electronics °C 26.9 257 02 Vol 945 oa4
Temp Cell °C ~200 °C 199.8 200.0
Press Ambient hPa ~1013 hPa 1001.8 999.4 VALIDATION RESULT
Cube Energy 1 % 85.4 85.4 et Zero Span py— e
o
Cube Energy 2 i £8.9 89 Ideal Atual  DIfi% Ideal Actual Diffo, | Acceptance
Cube Energy 3 % 50.3 50.3
02 with press Vol 80 83 HCl ppm | 0.00 003 [ 008% | 3856 - £5.0% |-
02 without press Vol% 8.0 82 HF ppm 0.00 0.04 0.20% 20.10 19.85 1.24% +5.0 % [Passed
02 voltage mv 127 121 NH3 ppm | 0.00 004 [ 008% | 4790 [ 4770 | 042% | #25% [Passed
GAS CONCENTRATION Cco ppm 0.00 -0.14 0.07% 202.00 202.10 0.05% +5.0 % [Passed
@ || @ | o Cv::rt-,der Certified Date | Expire Date B:f":;‘“fe (:::r NO ppm | 0.00 001 | 0.01% | 199.00 [ 20060 | 0.80% [ #2.5% [passed
S02 ppm 0.00 0.09 0.11% 80.10 80.33 0.29% +2.5% [Passed
HCl 38.56 ppm | (CC506821 9-Oct-17 9-Oct-25 0 0 . . .
NH3 47.9 ppm | D881982 20 Mar 2020 | 25Mar2021 | 1,300 | 1,300 Noz ppm | 0.00 021 | 011% [ 19500 | 19460 | 0.21% | #25% [Passed
HF 201 ppm | CC724637 05 Jun 2021 05 Jun 2022 1,250 1,250 02 Vol% 0.00 0.00 0.00% 19.80 19.81 0.01% | *0.5% |Passed
co 202 ppm H20 Vol% 0.00 - - - 5
S0, 80.10 ppm | AD0G94SK 29 Jul 2020 29 Jul 2022 1,600 1,600 02 Vol% | 394 4.06 0.12% | 2095 | 21.00 | 0.05% | #0.5% |Passed
No 199 ppm CALIBRATION RESULT
0, 3.94 %Vol
NO, 195 ppm | D400466 10Mar2020 | 09Mar2022 | 1,700 | 1,700 Py = Span EOEuET Note
co, 19.8 %Vol Ideal Actual Diff% Ideal Actual Diffg | Acceptance
Ambient air 20.95 %Vol - HCI ppm 0.00 - - 38.56 - *5.0% |-
HF ppm 0.00 - - 20.10 - +50% |-
NH3 ppm 0.00 - - 47.90 - £25% |-
co ppm 0.00 - - 200.20 - +50% |-
NO ppm 0.00 - - 199.00 - £25% |-
S02 ppm 0.00 - - 80.10 - +25% |-
NO2 ppm 0.00 - - 195.00 - £25% |-
C02 Vol% 0.00 - - 19.80 - +0.5% |-
H20 Vol% 0.00 - - - - - -
Cals=L 40/ @‘”@t 02 Vol% 3.94 - - 20.95 - £05% |-
DATE : 06 Jan. 2022
3
Job number : JID2100223-010 Job number : JID2100223-010
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM2 Location : CCE_CEM2
Work jork. Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work ‘ | jork. ‘ ‘ Mileage | | Traveling | PeTno - InsTRuMenTS Core. Lo,
date ‘ 06-Jan-22 | hour ‘ 6 ‘ Km. | 300 | hour | 3 date | 14Iam-22 hour | © Km. 300 hour 3
GENERAL CHECK SERVICE REPORT
Unit name : ‘ CEM-2 | Location : CCE Scope of work.
SEEPOIRT Preventive maintenance continuous emission monitoring system.
ITEM DESCRIPTION VALUE STATUS/VALUE REMARK Sampling System check
U measurem ESiie M Temperature in cabenet ¥ Passed | Failure
1 Opacity measuring (%) Up to process 0.9 % 0.9 % .
: 5 Temperature of sample line ¥ Passed [ Failure
2 Dust measuring (mg/m?) Up to process 0.65 0.65 ) ¥ Passed I Fail
3| Extinction 0.0328 0.0328 Sample gas pump operation asse ature
4 Relative opacity (%) 4.1 4.1 Sample gas cooler operation ¥ Passed I~ Failure
5 Tr issit (%) 90.5 90.5 Peristaltic pump operation ¥ Passed [~ Failure
Sensor values NO,-NO converter operation ¥ passed [ Failure
6 | issi V) 2.712 2.712 Operation moisture filter element condition ¥ Passed [~ Failure
7__| LED monitor W) 1.442 1.442 PLC and communities systems ¥ Passed [ Failure
8 1-4 V. 2.531 2.531 .
e y v Air regulator condition ¥ Passed I Failure
9 Device temperature (°C) 3.633 3.633  Not found - ’
10 | Constant light 1 ) 0.033 0.033 Sample flow rate ot found |-~ Foun,
11 | Constant light 2 W) 0.028 0.028 Leakages in systems W Passed  I” Found
12 | 24V supply ) 2.045 2.045 Gas analyzer check(SICK)
Positions Gas analyzer operation and control ¥ Passed I Failure
13 1 Vv 1.220 1.220 . . . .
Q ) Diagnostics condition ¥ Passed I Failure
14 | Q2 V) 0.990 0.990 G ' ding f dard  passed I Fail
15 Q3 ) 1.058 1.058 as analyzer responding for standard gas asse Failure
16 | Q4 ) 1323 1323 Display & keypad operation ¥ passed [~ Failure
17 | X-Position 0.2617 0.2617 Power supply 220 Ve ¥ Passed [~ Failure
18 | Y-Position -0.070 -0.070 Zirconia Oxygen analyzer check(Fuji)
Check values Gas analyzer operation and control W Passed [~ Failure [ Note: ....ccocvvvueee
19 | Sender/Receiver unit _ (%) 23 23 Diagnostics condition ¥ Passed I Failure [ Note: ..occouwvvvnnnnnns
20 Background light V) 0.093 0.093 N
grounc ig v Gas analyzer responding for standard gas ¥ Passed [ Failure [ Note: ...
21 | Set reference temperature (°C) 41.1 41.1
inati o 9 2029 2029
22 | Contamination (%) <30 % 0.2 % 0.2 % CORRECTIVE ACTION:
23 | Span point (%) 70.00 % 69.97 % 69.97 %
24 | Zero point (%) 0.00 % 0.0 % 0.0 % - Lhe stasr[1)<17a7rc11RgastCL. empty
- Alarm cube energy warring.
On stack 9y ]
25 | Blower unit operate Operate Normal Normal
26 | Cartridge filter Clean Clean Clean
27 | Air hose-ID40 OK OK OK
28 | Air hose-ID50 OK OK OK
PICO sign : @mﬂt Date: 14 Jan. 2022
Customer sign : Date:
CHECK BY : @aﬁt 3

DATE : 06 Jan. 2022




Job number : J1D2100223-010 Job number : J1D2100223-010
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM2 Location : CCE_CEM2
Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo,
date ‘ 14-Jan-22 | hour ‘ 6 l Km. | 300 | hour | 3 date | 147222 | hour | © | km. | 3% | hour 3
GAS ANALYZER REPORT
SAMPLE GAS CONDITION SYSTEM EEEET i
SET-POINT STATUS/VALUE T e
DESCRIPTION REMARK SEErEE e
VALUE Parameter Remark
BEFORE AFTER s =
in cabinet ~25°C 23°C 23°C Hal ppm 401 361
Sample line temperature control ~120 °C 120 °C 120 °C HF ppm 111 0.85
Air regulator 1 6 Bar 6 Bar 6 Bar NH3 opm 1.80 2.10
Air regulator 2 6 Bar 6 Bar 6 Bar
Air regulator 3 3Bar 3 Bar 3 Bar © ppm 020 010
Filter probe Clean/dry Clean/dry Clean/dry NO ppm 91.10 90.30
tics NO2 ppm 0.10 0.30
cell Ih 200-350 I/h 2315 227.3 NOX opm 9110 90,50
Press PO hPa 908.7 911.4
Press P1 (Cell) hPa 849.7 849.8 502 ppm 0.30 -0.30
Press P2 (Ejektor) hPa 748.5 7514 02 Vol% 8.78 11.09
Temp IR Cube “C 319 34.1 H20 ma/m3 21.01 22.56
‘Temp Electronics °C 268 299 02 Vol 1055 3.08
Temp Cell °C ~200 °C 199.8 200.0
Press Ambient hPa ~1013 hPa 1003.6 999.7 VALIDATION RESULT
Cube Energy 1 % 85.4 85.4 et Zero Span py— e
o
Cube Energy 2 i £8.8 88 Ideal Atual  DIfi% Ideal Actual Diffo, | Acceptance
Cube Energy 3 % 50.0 50.0
02 with press Vol 82 62 HCl ppm | 0.00 002 | 005% | 3856 - £5.0% |-
02 without press Vol% 8.1 6.2 HF ppm 0.00 0.01 0.05% 20.10 20.04 0.30% +5.0 % [Passed
02 voltage mv 123 175 NH3 ppm | 0.00 004 | 008% | 4790 | 4836 | 096% [ *25% [Passed
GAS CONCENTRATION Cco ppm 0.00 0.18 0.09% 202.00 202.10 0.05% +5.0 % [Passed
Components | Concentration | Unit Cv::rt',der Certified Date | Expire Date B:f":;‘“’e (:::r NO ppm | 0.00 013 | 007% | 199.00 | 20060 | 0.80% | +2.5% [Passed
S02 ppm 0.00 0.04 0.05% 80.10 80.33 0.29% +2.5% |Passed
HCl 38.56 ppm | (CC506821 9-Oct-17 9-Oct-25 0 0 - - .
NH3 47.9 ppm | D881982 20 Mar 2020 | 25Mar 2021 | 1,200 | 1,100 Noz ppm | 0.00 005 | 0.03% | 19500 | 19351 f 0.76% | #2.5% [Passed
HF 201 ppm | CC724637 05 Jun 2021 05 Jun 2022 1,200 1,100 02 Vol% 0.00 -0.01 0.01% 19.80 19.91 0.11% | *0.5% |Passed
co 202 ppm H20 Vol% 0.00 - - - 5
SO, 80.10 ppm | A00694SK 29 Jul 2020 29 Jul 2022 1,600 1,500 02 Vol% 3.94 4.63 0.69% 20.95 21.15 0.20% | #0.5% |Notpassed
No 199 ppm CALIBRATION RESULT
0, 3.94 %Vol
NO, 195 ppm | D400466 10 Mar 2020 09 Mar 2022 1,700 1,600 P =R Gz % Error Note
co, 19.8 %Vol Ideal Actual Diff% Ideal Actual Diffg | Acceptance
Ambient air 20.95 %Vol - HCI ppm 0.00 - - 38.56 - *5.0% |-
HF ppm 0.00 - - 20.10 - - +50% |-
NH3 ppm 0.00 0.00 0.00% | 47.90 4784 | 0.13% [ #2.5% |Passed
co ppm 0.00 0.00 0.00% 202.00 202.00 0.00% +5.0 % |Passed
NO ppm 0.00 0.00 0.00% 199.00 200.00 0.50% +2.5 % |Passed
S02 ppm 0.00 0.00 0.00% 80.10 80.00 0.12% +2.5 % |Passed
NO2 ppm 0.00 - - 195.00 - - £25% |-
C02 Vol% 0.00 - - 19.80 - +0.5% |-
H20 Vol% 0.00 - - - - - - -
Calie S Pk 02 Vol% | 394 | 394 | 000% | 2095 | 2095 | 0.00% | *0.5% |assed
DATE : 14 Jan. 2022
3
Job number : JID2100223-010 Job number : JID2100223-010
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM2 Location : CCE_CEM2
Work . jork. Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work ‘ . | jork. ‘ ‘ Mileage | | Traveling | PeTno - InsTRuMenTS Core. Lo,
date ‘ 14-Jan22 | hour ‘ 6 ‘ Km. | 300 | hour | 3 date 21-Jan-22 hour 6 Km. 300 hour 3
GENERAL CHECK SERVICE REPORT
Unit name : ‘ CEM-2 | Location : CCE Scope of work.
SEEPOIRT Preventive maintenance continuous emission monitoring system.
ITEM DESCRIPTION VALUE STATUS/VALUE REMARK Sampling System check
U measurem ESiie M Temperature in cabenet ¥ Passed | Failure
1 Opacity measuring (%) Up to process 0.9 % 0.9 % .
- 5 Temperature of sample line ¥ passed I Failure
2 Dust measuring (mg/m?) Up to process 0.65 0.65 ) ¥ Passed I Fail
3 | Extinction 0.0325 0.0325 Sample gas pump operation assel ai ure
4 Relative opacity (%) 4.0 4.0 Sample gas cooler operation ¥ Passed I~ Failure
5 T i (%) 90.1 90.1 Peristaltic pump operation ¥ passed I Failure
Sensor values NO,-NO converter operation ¥ passed [ Failure
6 | issi V) 2.722 2.722 Operation moisture filter element condition ¥ Passed [~ Failure
; LED monitor W) 1.440 1.440 PLC and communities systems ¥ Passed [ Failure
1-4 V. 2.528 2.528 .
e y v Air regulator condition ¥ Passed I Failure
9 Device temperature (°C) 3.611 3.611  Not found - ’
10 | Constant light 1 ) 0.032 0.032 Sample flow rate ot found |-~ Foun,
11 | Constant light 2 W) 0.026 0.026 Leakages in systems W Passed  I” Found
12 | 24V supply ) 2.041 2.041 Gas analyzer check(SICK)
Positions Gas analyzer operation and control ¥ Passed I Failure
13 1 Vv 1.219 1.219 . . . .
Q ) Diagnostics condition ¥ Passed I Failure
14 | Q2 V) 0.989 0.989 G ' ding f dard  passed I Fail
15 Q3 ) 1.055 1.055 as analyzer responding for standard gas asse Failure
16 | Q4 ) 1.329 1.329 Display & keypad operation ¥ passed [~ Failure
17 | X-Position 0.2620 0.2620 Power supply 220 Ve ¥ Passed [~ Failure
18 | Y-Position -0.071 -0.071 Zirconia Oxygen analyzer check(Fuji)
Check values Gas analyzer operation and control W Passed [~ Failure [ Note: ....ccocvvvueee
19 | Sender/Receiver unit (%) 23 23 Diagnostics condition ¥ Passed I Failure [ Note: ..occouwvvvnnnnnns
20 Background light V. 0.093 0.093 N
grounc ig v Gas analyzer responding for standard gas ¥ Passed [ Failure [ Note: ...
21 | Set reference temperature (°C) 41.1 41.1
inati o 9 2029 2029
22 | Contamination (%) <30 % 0.2 % 0.2 % CORRECTIVE ACTION:
23 | Span point (%) 70.00 % 70.00 % 70.00 %
24 | Zero point (%) 0.00 % 0.0 % 0.0% - Zlhe ﬂi;%@grlgkgasb”c'-- empty
- Alarm cube energy warring.
On stack 9y g
25 | Blower unit operate Operate Normal Normal
26 | Cartridge filter Clean Clean Clean
27 | Air hose-ID40 OK OK OK
28 | Air hose-ID50 OK OK OK
PICO sign : @mﬂt Date: 21 Jan. 2022
Customer sign : Date :
CHECK BY : @aﬁt 3

DATE : 14 Jan. 2022




Job number : J1D2100223-010 Job number : J1D2100223-010
Customer : GPSC Customer : GPSC
Equipment : CEMS pIGO Equipment : CEMS pIGO
Location : CCE_CEM2 Location : CCE_CEM2
B [ ¢ [ o [T 2| e o o [ ¢ [P oo [T+ | e o
GAS ANALYZER REPORT
SAMPLE GAS CONDITION SYSTEM ESEEED =
DESCRIPTION sErv;I:-(‘)leNT BEF:I:ETUSIV:.::R REMARK Parameter Heasurenent vale Remark
—= = Befaore After
 Temperature | in cabinet ~25°C 23°C 23°C HCl ppm 276 483
Sample line temperature control ~120 °C 120 °C 120 °C HF ppm 0.72 1.16
Air regulator 1 6 Bar 6 Bar 6 Bar N3 ppm 210 .90
Air regulator 2 6 Bar 6 Bar 6 Bar
Ar re:u\:mr 3 3 :r 3 B:r 3 B:r <8 ppm 0.80 -0.30
Filter probe Clean/dry Clean/dry Clean/dry NO ppm 70.90 71.20
tics NO2 ppm 0.10 0.20
cell Ih 200-350 I/h 226.8 2273 NOX opm 71.00 71.00
Press PO hPa 911.7 911.4
Press P1 (Cell) hpa 849.9 849.9 S02 ppm 040 -0.30
Press P2 (Ejektor) hPa 747.9 749.2 02 Vol% 8.32 9.10
Temp IR Cube C 308 308 H20 mg/m3 18.80 2001
Temp Electronics «C 25.0 264 ) V% 103 053
Temp Cel C ~200 °C 199.8 199.8
Press Ambient hPa ~1013 hPa 998.7 996.7 VALIDATION RESULT
s e =
Cube Ener:z B D/: 49:8 49:8 Ideal Actual Diff% Ideal Actual Diffg | Acceptance
02 with press Vol% 81 81 HCI ppm 0.00 -0.02 0.05% | 3856 - - £5.0% |-
02 without press Vol% 81 8.1 HF ppm 0.00 -0.01 0.05% | 20.10 2060 | 249% | *5.0% [Passed
02 voltage mv 122 120 NH3 ppm 0.00 0.02 0.04% | 4790 | 4771 | 0.40% | +2.5% [Passed
GAS CONCENTRATION co ppm 0.00 0.09 0.04% 202.00 200.60 0.69% +5.0 % |Passed
Components | Concentration | Unit ‘?v::':er Certified Date | Expire Date B:f'::“’e (:::r NO ppm | 000 009 | 0.05% | 199.00 | 20040 | 0.70% | +25% |Passed
el 656 oom | 506821 Soals Soas 0 o 502 pom | 000 | -007 | 009% | 8010 | 79.63 | 059% [ #2.5% [passed
NH3 47.9 ppm | D881982 20 Mar 2020 | 25Mar2021 | 1,100 | 1,100 NO2 ppm | 000 019 | 0.10% | 19500 [ 19540 | 021% | *2.5% |Passed
HF 20.1 ppm CC724637 05 Jun 2021 05 Jun 2022 1,100 1,100 C0o2 Vol% 0.00 0.03 0.03% 19.80 20.02 0.22% +0.5 % |Passed
co 202 ppm H20 Vol% 0.00 - - -
SO, 80.10 ppm | A00694SK 29 Jul 2020 29 Jul 2022 1,500 1,500 02 Vol% 3.94 308 0.04% | 2095 2101 0.06% | %05 % |Passed
NO 199 ppm CALIBRATION RESULT
0, 3.94 %Vol
NO, 195 ppm | D400466 10 Mar 2020 09 Mar 2022 1,600 1,600 EmEEy D ke % Eror Note
o, 198 %Vl Tdeal ‘Actual Dif% Ideal ‘Actual Diffy, | Acceptance
Ambient air 20.95 %Vol - - HCl ppm 0.00 - - 38.56 - - #50% |-
HF ppm 0.00 - - 20.10 - - +50% |-
NH3 ppm 0.00 - - 47.90 - - £25% |-
co ppm 0.00 - - 202.00 - - +50% |-
NO ppm 0.00 - - 199.00 - - £25% |
502 ppm 0.00 - ) 80.10 - B 5% |-
NO2 ppm 0.00 - - 195.00 - - +25% |-
Cco2 Vol% 0.00 - - 19.80 - - +0.5% |-
CHECK BY : Pk H20 Vol% | 000 - - - - |
DATE : 21 Jan. 2022 02 Vol% 3.94 - - 20.95 - - +0.5% |-
Job number : JID2100223-010 Job number : JID2100223-010
Customer : GPSC Customer : GPSC
Equipment : CEMS pIGO Equipment : CEMS pIGO
Location : CCE_CEM2 Location : CCE_CEM2
e |2z [ o] o [ M [ oo [T 5 Feme - nsrmuaes Core. e o |2z [ o] 6 [ M [ oo [T 5 Feme - nsrmuaes Core. e
GENERAL CHECK Zirconia Oxygen Analyzer (FE. ZKM.)
Unitnamer ‘ CEM-2 | Tocationt CCE MEASUREMENT RESULT BEFORE CALIBRATE
Measurement Value Range Swing
TEM DESCRIPTION S PO STATUS/VALUE REMARK Feremeter Resing | Ardog ) | Wintvor) | ey | o | O LS
T ission measurem Before After 0, 0- 25 vow| 64 | 813 5500 | 21.02% 22.5 800 Passed
1 Opacity measuring (%) Up to process 1.0 % 1.0 % — VAUIDATION RESUT = e
2 | Dust measuring (mg/m?) Up to process 0.69 0.69 Parameter N e e e W mm’;‘:’ﬂ Note
3__| Extinction 0.0320 0.0320 0, 0- 25 voi%| 202 | 190 | 042 | 012 | 2060 | 2123 | 063 | -063 | £05% |Notpassed
4 Relative opacity (%) 4.1 4.1 "CALIBRATION RESULT
issi 9 Z n
> ;;nsor EINES ) 20 20 Ferameter Ideal | Actual 9|f° Dift | %Emor | ideal | Actual ST Drift | % Error Actoe:t’a’:ce tote
e o W) 5730 5930 0, 0- 25 o] 202 | 202 | 000 [ o000 | 2060 [ 2060 [ 000 | 000 [ £05% [passed
MEASUREMENT RESULT AFTER CALIBRATE
7 LED monitor (V) 1.412 1.412 Measurement Value Range Swing
Parameter - CellmV.) | Temp(C) Note
8 |Qi-4 V) 2.565 2.565 Reading | _Andlog (mA) | Min(Vol%) | Max(Vol%)
9 | Device temperature  (°C) 3.623 3.623 0, 0- 25 Voi% 625 | 800 550% | 21.02% 25.1 800 Passed
10 Constant light 1 W) 0.031 0.031 *Error calculation from measurement scale.
11 | Constant light 2 (V) 0.025 0.025
12 | 24V supply ) 2.040 2.040
Positions
13 | Q1 V) 1.220 1.220
14 | Q2 V) 0.976 0.976
15 | Q3 V) 1.051 1.051
16 | Q4 (V) 1.325 1.325
1? X-Position 0.2622 0.2622
18 | Y-Position -0.070 -0.070
Check values
19 | Sender/Receiver unit (%) 2.3 2.3
20 | Background light V) 0.092 0.092
21 | Set reference temperature (°C) 41.0 41.0
22 | Contamination (%) <30 % -0.2 % -0.2 %
23 | Span point (%) 70.00 % 70.00 % 70.00 %
24 | Zero point (%) 0.00 % 0.0 % 0.0 %
On stack
25 | Blower unit operate Operate Normal Normal
26 | Cartridge filter Clean Clean Clean
27 | Air hose-ID40 OK OK OK
28 | Air hose-ID50 OK OK OK
CHECK BY : @M@t 2
DATE : 21 Jan. 2022
CHECK BY : @M@t 2

DATE :

21 Jan. 2022




Job number : JID2100223-010 Job number : JID2100223-010
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM2 Location : CCE_CEM2
Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo,
date ‘ 289022 | hour ‘ s l Km. | 300 | hour 3 date | 289822 | pour | © | Tkm. | % | " hour 3
SERVICERERORT] SAMPLE GAS CONDITION SYSTEM
Scope of work.
SET-POINT STATUS/VALUE
Preventive maintenance continuous emission monitoring system. RESCREIN VALUE BEFORE AFTER REMARKS
Sampling System check Sampling system
Temperature in cabenet i In cabinet - 2°C 2
P W Passed I Failure Sample line temperature control ~120 °C 120 °C 120 °C
Temperature of sample line ¥ Passed I Failure Air regulator 1 6 Bar 6 Bar 6 Bar
Sample gas pump operation ¥ Passed [ Failure Air regulator 2 6 Bar 6 Bar 6 Bar
I passed ™ Fail Air regulator 3 3 Bar 3 Bar 3 Bar
Sample gas cooler operation ature Filter probe Clean/dry Clean/dry Clean/dry
Peristaltic pump operation ¥ passed I Failure s
NO2-NO converter operation ¥ passed I Failure Flow cell h 200-350 h 2317 221.9
i i § . Press PO hPa 906.8 911.0
Operation moisture filter element condition ¥ Passed [~ Failure Press P1 (Cell) hPa 849.0 850.0
PLC and communities systems ¥ passed [ Failure Press P2 (Ejektor) hPa 752.7 750.6
Air regulator condition ¥ Passed I Failure Temp IR Cube °c 34.1 34.1
Temp Electronics c 279 204
Sample flow rate ¥ Not found ™ Found Temp Cell °C ~200 °C 200.1 200.0
Leakages in systems ¥ Passed I~ Found Press Ambient hPa ~1013 hPa 1000.6 999.5
Cube Energy 1 % 85.1 85.1
Gas analyzer check(SICK' Cube Energy 2 % 685 68.5
Gas analyzer operation and control ¥ Passed I Failure [N Cube Energy 3 % 49.7 49.7
. . . . 02 with Vol%, 7.0 7.7
Diagnostics condition ¥ passed I Failure [ Note: .............. Wit Press ©
02 without press Vol% 7.0 7.7
Gas analyzer responding for standard gas ¥ Passed I~ Failure I~ NOte: wovevveennn. 02 voltage mv 14.9 13.2
Display & keypad operation ¥ Passed I Failure I~ Note: .............. GAS CONCENTRATION
i : i Pressure (psi
Power supply 220 Vac ¥ Passed [ Failwre [ Note: ... Components | Concentration | Unit | SYinder | certified Date | Expire Date = (::‘:
Zirconia Oxygen analyzer check(Fuji o ore s
K o I Fail I Note: Hel 38.56 ppm | CC506821 9-Oct-17 9-Oct-25 0 0
Gas analyzer operation and control assed ailure ote: ... NH3 479 ppm | D881982 20 Mar 2020 25 Mar 2021 650 650
Diagnostics condition ¥ Passed ™ Failre ™ Note: ... HF 20.1 ppm | CC724637 05 Jun 2021 05 Jun 2022 1,100 1,100
Gas analyzer responding for standard gas ¥ Passed [ Failure |~ Note: ........... co 202 ppm
S0, 80.10 ppm | A00694SK 29 Jul 2020 29 Jul 2022 1,600 1,500
CORRECTIVE ACTION: NO 199 ppm
0, 3.94 %Vol
- The standard gas HCL. empty NO, 195 ppm D400466 10 Mar 2020 09 Mar 2022 1,600 1,600
- Alarm S077 IR cube energy warring. o, 108 %%Vol
Ambient air 20.95 %Vol - - - -
PICO sign : Chatpetch F. Date : 28-Jan-2022
Customer sign : Date : ‘ CHECK BY : | Chatpetch F.
| paTe: | 28-Jan-2022
Job number : JID2100223-010 Job number : JID2100223-010
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM2 Location : CCE_CEM2
Work [ g oo | Work [ ¢ ‘ Mileage | 200 | Traveling | 3 PeTno - InsTRuMenTS Core. Lo, Work ‘ 28-3an-22 | Work [ ¢ ‘ Mileage | 200 | Traveling | 3 PeTno - InsTRuMenTS Core. Lo,
date hour Km. hour date hour Km. hour
GAS ANALYZER REPORT GENERAL CHECK
MEASUREMENT RESULT
Unit name : [ cem-2 [ Location : ccE
Measurement value .
Parameter Remarl
Befaore After TEM DESCRIPTION ST POINT STATUS/VALUE REMARK
HCl ppm 5.21 4.98 T o i
HF ppm 2.34 2.68 1 | Opacity measuring (%) Up to process 1.1% 12 %
NH3 ppm 130 1.60 2 Dust measuring (mg/m?) Up to process 0.84 0.86
co ppm 0.50 0.50 3 | Extinction 0.0055 0.0055
NO ppm 87.80 69.50 4 Relative opacity (%) 0.6 0.6
NO2 ppm 0.10 0.10 5 |Tr issi (%) 98.8 98.8
NOX ppm 87.80 69.60 Sensor values
502 ppm -0.10 -0.20 6 Transmission ) 2.619 2.619
o2 Vol 037 954 7 | LED monitor V) 1.908 1.906
H20 mg/m3 22.92 2090 8 |Q14 () 2621 2621
02 Vol 9.83 9.56 9 Device temperature (°C) 3.157 3.157
10 | Constant light 1 V) 0.034 0.034
v
ALIDATION RESULT 11 | Constant light 2 ) 0.027 0.027
Zero Span
- o c 9% Error (G 12 | 24V supply v) 2.063 2.063
Ideal Actual Diff% Ideal Actual Diffgs | Acceptance Positions
HCl ppm 0.00 0.02 0.05% | 38.56 - - +50% |- 13 | Q1 ) 0.978 0.978
HF ppm 0.00 -0.05 0.25% | 20.10 20.23 0.64% | +5.0% [Passed 14 | Q2 V) 1.251 1.251
NH3 ppm 0.00 0.00 0.00% | 47.90 47.71 0.40% | +2.5% [Passed 15 | Q3 V) 1.055 1.055
co ppm 0.00 0.00 0.00% | 202.00 | 203.60 | 0.79% [ +5.0% |Passed 16 | Q4 ) 1.338 1.338
NO ppm 0.00 -0.90 0.45% | 199.00 | 20072 | 0.86% | +25% |Passed 17 | X-Position 0.2692 0.2692
502 ppm 0.00 0.00 0.00% 80.10 79.48 0.77% | +2.5% [Passed 18 | Y-Position -0.0765 -0.0765
NO2 ppm 0.00 090 | 046% | 19500 | 19560 | 031% | *25% [Passed Check values
coz Voo | 000 | 005 | 005% | 1980 | 1981 | 001% | *0.5% |passed 19 | Sender/Receiver unit _ (%) 23 23
120 Vol 0.00 N i i N N R N 20 Background light V) 0.093 0.092
21 | Set reference temperature (°C 41.1 42.0
02 Vol% 3.94 3.98 0.04% | 20.95 21.01 0.06% | +0.5% [Passed P &
22 | Cor (%) <30% -01% 0.1%
CALIBRATION RESULT -
23 Span point (%) 70.00 % 70.00 % 69.97 %
Parameter e il o et Note 24| Zero point (%) 0.00 % 0.0 % 0.0 %
deal Actual Diff% \deal Actual Diffop__| Acceptance @ G
: : N - +5.0% |- .
Hel pem 0.00 36.56 = ° 25 Blower unit operate Operate Normal Normal
HF ppm 0.00 - - 20.10 - - +50% |- : :
26 | Cartridge filter Clean Clean Clean
NH3 ppm 0.00 - - 47.90 - - *25% |-
o oom | 000 - - 202.00 - - o |- 27 | Air hose-1D40 oK oK oK
NO oom | 0.00 - , 199.00 - B 5% | 28 | Air hose-1D50 oK oK oK
502 ppm 0.00 - - 80.10 - - #25% |-
NO2 ppm 0.00 - - 195.00 - - +25% |-
co2 Vol% 0.00 - - 19.80 - - +0.5% |-
H20 Vol% 0.00 - - - - - - -
02 Voi% | 3.04 - - 2095 - — [ 05w [ [cHeckBY: | Chatpetch .

| paTe:

| 28-Jan-2022




Job number : JID2100223-010
Customer : GPSC ‘
Equipment : CEMS
Location : CCE_CEM2
Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo,
e | 702 [ o | o [ [ o [T | 3
Zirconia Oxygen Analyzer (FE. ZKM.)
MEASUREMENT RESULT BEFORE CALIBRATE
Measurement Value Range Swing
Parameter Cell(mv.) | Temp('C) Note
Reading | Analog (nA) | Min(voi%e) | Max(voi)
0, 0- 25 Vol 646 | 813 550% | 21.02% 225 800 Passed
VALIDATION RESULT
Zero
Parameter e % Eror Note
wdeal | acwal | pit | seemor | idear [ acwal | orit | osemor | Acceptance
0. 0- 25 vow| 202 | 190 [ 012 | o012 [ 2060 [ 2123 | 063 [ -063 | +05% [Notpassed
CALIBRATION RESULT
Zero Span % Error
P eter Note
srameter Ideal | Actual | Drft | %Emor [ ideal | Actwal | Drit | 9 Error | Acceptance
0. 0- 25 vow| 202 | 202 | o000 | o000 | 2060 | 2060 [ 000 | 000 | +05% [passed
RESULT AFTER CALIBRATE
Measurement Value Range Swing
Parameter cell(mv.) | Temp('c) Note
Reading | _Analog (mA) Min(Voloe) | Max(Vol%)
0, 0- 25 Vol 625 | 800 552% | 21.02% 25.1 800 Passed
*Error calculation from measurement scale.
‘ CHECK BY : | Chatpetch F.
‘ DATE : | 28-Jan-2022
5
Alrgas Specialty Gases
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Cinde
o - - . Certificate Of Analysis
_ CERTIFICATE OF ANALYSIS eyt
Grade of Product: CERTIFIED STANDARD-SPEC 1o Custome: Detalls
Part Number X02NISEC15W0852 Reference Number ff"‘f‘&’":‘ B Name address Customer Tagit,
Cyhndes Number CC508821 Cylinder Volume Analybeal Sysiem Engeeen R
582 Noen Py,
Laboeatory 124 - Riverton (SAP) - NJ Cytinder Pressure 21 PSIG o n{sb 080 v, A Mang Raycog. Rayong.
Analysis Date 2 02, 2019 Vaive Outiet 330 b
2 Number 2-401530319.1
e or NLST, Centificate Detaily
- i " for N.LST.
N 1 comparison to calibration standards tracsable to N.LS.T. weights and/or Fumses 162/19 Date of Issue 22019 Expred date 22-Apr-2020
‘Gas Mture reference fals Matensl Detads
Pioduction Oides 50153293 Materaal Code 611300562 Cybeder No 0619220
ANALYTICAL RESULTS Eauenlnl 43000" (nomnal)  Fildag pressure 150 bar (g) vave €GA 33055
yrdes Oweve w y 9
Component Req Conc Actual Concentration Analytical ey L SyhnderMatenal __specus sedl Cybeder Suve SIETH
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- Compeocer Normeal Concentration  Analysis Reselt' Uneeranty Methad of Anabysis
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Special Gases Mnxw;e

Customer Details
Name Address. Customer Tag No
(honburi Clean Energy Co. L1d 40/5 Moo, 8, WHA Chonburi IE 1, T 8o Win,
A Sriracha, Chon Buri 20230
Certificate Detals
Number 3146/20 Dateof issue 29-)ul-2020 Expury date 29012022
Matenal Detass
Production Order 90161005 Material Code: 504800-5K-34 Cylinder No. AD06945K
Gas content asom' Filng pressure 137.0 bar Valve CGA 66055
Cylnde: Ownes UNDE Cylinder Material Spectia seal Cylinder sue 40l
Laboratory Report
 Anolyticol Result
Component Hotmieal AnalysisResull' . Uncentainly’!  Method of Analysis’ Assay Date
Concentration s
Sulphur Dioxide 80 0ppm 80.) ppm * 1% relative (6) +PB-352 20-jul & 29-jul-20
Nitric Oxide 200 ppm 199 ppm 1% relative (6) -PB-352 20-jul & 299u!-20
Other NOX impurity Lessthan 9.9 ppm
Carbon Monoxide 200 ppm 202 ppm + 1% relative (6)1-P8-352 20-jul & 29-)ul-20
I Nittogen
Reference Stondord used in Assay
Relference Standaed Cylinder numbet Concentration Expiry date.
Sulphur Dioxide 13318856 50.50 £ 0.40 ppm 16-0ct-2021
Natric Oxide 26581356 9937 20.40 ppm 30-0¢t-2020
Carbon Monaxide 25200356 251.022.0ppm 30-Aug-2020
In Nitrogen
Anclyticol Instruments used in Assoy
Instrument /Make/Model Analytical Principle Last Multpomnt Calibration
FTIR Spectrometers Nicolet iS50 FIR-502 174u1-2020
FTIR Spectrometers Nicolet 1550 FIIR-NO 189u1-2020
FTIR Spectrometers Nicolet 1550 FIR-CO 10-)uk-2020
Recommend usage condition

Minsmum utiization 5% of actual content oc before expae date whichever comes first

Storage condition Keep in well ventilation and secure area.

Comments
When reordering, piease quote the material number
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Certificate Of Analysis
Specdl Gases Marture

Customer Details
Name Asduess: Customes Tag No
Chosbun Clean [nergy (o, LM 40/5 Moo &, WHA Chonbusi 1E 1, T Bo W,
AStwacha, Chon Ben 20230
Certificate Detaily
Nambes 12620 Date of issue 10-Mar 2020 Dapury date. ¥ Ma-2002
Materal Detads.
Production Oeder $0159123 Materal Code S08200-AL-42 Cyheder No 0300464
[ T430M' (ncounal ) Filing pressure. 145008 (9) Valve (GAB60 8%
[3 Ownet UINOE Cybndes Maserial Alyminym Cybnder Sae. S0t
Laboratory Regort
Conponent Notmnal Conceatiation  Analyws Besuh’ Unkertanty Method of Analyss
Nitiogen Donde 200 ppe 195 ppn * 2% ielatve 16)1-P8- 382
Orygen 400 194 1+ 2% refatrve () ACCLAQ
Carbon Dromae 008 196w 1% (elotive ) ACCIA00
0 Nitrogen
Recommend wage condifion
ol belore expue date whichever comes fust
S10rage onAton Leep i well ventilaion and secure dtea
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ate
1 10ece
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s
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Airgas Specialty Gases
3 Alngas USA, LLC

1 Ae Lcuite compary 6141 Fastoa Rood
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CERTIFICATE OF ANALYSIS
pmGradc of Product: CERTIFIED STAN DARD-SPEC
pA i“" N'W é%l;?:)c,‘l SAD7CS ge‘onncc Number $G02-C000019910-1
by yhnder Number yhnder Volume: 144 CF
A::?;:s e :}:Y -;h;\;;l:w-e -PA Cylinder Pressure 2000 PSIG
, Vi
A s o falve Outlet 30
Prody
uct venfied by direct to caibration standards tracesble to N.1.S.T. weights and/or N.LS.T.
Gas Moture reference materials, B
ANALYTICAL RESULTS
Component Req Cone Actual Concentration Analytical
(Mole %) Uncertainty
HYDROGEN FLUORIOE 20
NITROGEN u.m i i
Permanent Notes:-NA-
Notes:
Anatysis Date S4/2021
Expiration Date 552022
Blond +/- 20% Analyteal +7
Gross Weight 24 § Kg
NetWeght 22 Kg
Approved for Release

Pa9e 101 5G024C 0000193109

SERVICE REPORT
Preventive Maintenance (CEMs)

CHONBURI CLEAN ENERGY

February, 2022

BY:

PETRO-INSTRUMENTS CORP., LTD




Job number : JID2100223-011

Customer : GPSC

Equipment : CEMS

Location : CCE_CEM1

Work jork Mileage Traveling
date ‘ A-Feb-22 |hour 6 l Km. |3°° hour | 3

PIcO

PeTho - InsTRUMENTS CoRe. Lo,

SERVICE REPORT

Scope of work.

Preventive maintenance continuous emission monitoring system.

Sampling System check

Temperature in cabenet [+ passed [ Failure [ Note: ......
Temperature of sample line [+ Passed [ Failure ™ Note: ......
Sample gas pump operation [# Passed [ Failure [~ Note: ......
Sample gas cooler operation [ Passed [ Failure [~ Note: ......
Peristaltic pump operation [“ Passed I Failure [ Note: ......
NO2-NO converter operation [# Passed [~ Failure [~ Note:
Operation moisture filter element condition [+ Passed [ Failure [ Note: ......
PLC and communities systems [+ Passed [ Failure [ Note: ......
Air regulator condition [+ Passed [ Failure ™ Note: ......
Sample flow rate [ Not found [~ Found [~ Note: .....
U N IT Leakages in systems [“Passed [ Found [ ote:
Gas analyzer check(SICK)
Gas analyzer operation and control [+ Passed [ Failure [~ Note: ...
C E M s 1 Diagnostics condition [ Passed [~ Failure ™ Note: ...
Gas analyzer responding for standard gas [¥ Passed [ Failure ™ Note: ...
Display & keypad operation [+ Passed [ Failure [~ Note: ...
Power supply 220 Vac [# Passed [ Failure [ Note: ...
Zirconia Oxygen analyzer check(Fuji)
Gas analyzer operation and control [+ Passed [ Failure [ Note: ............
Diagnostics condition [# Passed [~ Failure [ Note: ..........
Gas analyzer responding for standard gas [# Passed [ Failure [ NOte: wovvvvverriinnnns
CORRECTIVE ACTION:
- The standard gas HCL. Empty
Alarm S077 1R cube energy warring.
The standard gas of HF has nearly empty.
Calibrate zero and span for NO and 02.
PICO sign : Mt Date: 4 Feb 2022
Customer sign : Date :
Job number : JID2100223-011 Job number : JID2100223-011
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM1 Location : CCE_CEM1
Work . jork. Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work . | jork. ‘ ‘ Mileage | | Traveling | PeTno - InsTRuMenTS Core. Lo,
date 4Feb-22 | hour ‘ 6 ‘ Km. | 300 | hour | 3 date 4Feb-22 hour 6 Km. 300 hour 3
SAMPLE GAS CONDITION SYSTEM GAS ANALYZER REPORT
SAUE VALLE MEASUREMENT RESULT
SET-POINT
DESCRIPTION REMARK
VALUE BEFORE | AFTER e llezsurement el i
Sampling system Befaore After
Temperature in cabinet ~25 °C 25°C 25°C HCl ppm 5.98 6.52
Sample line temperature control ~120 °C 120°C 120 °C HF opm 2.05 253
Air regulator 1 6 Bar 6.0 6.0 N P 07 089
Air regulator 2 6 Bar 6.0 6.0
Air regulator 3 3 Bar 25 25 co ppm 0.10 0.20
Filter probe Clean/dry Clean Clean NO ppm 112.60 104.40
S NO2 ppm 0.40 0.70
Flow cell h 200-350 I/h 223 2205 NOX oo 113.50 105.10
Press PO hPa 914.8 915.7 050 050
Press P1 (Cell) hPa 849.9 849.9 S02 ppm - -
Press P2 (Ejektor) hPa 748.3 749.8 co2 Vol% 11.83 12.30
Temp IR Cube C 348 349 H20 mg/m3 2437 25.74
Temp Electronics C 309 314 02 Vol 734 7.00
Temp Cel C ~200 °C 200.1 199.9
Press Ambient hPa ~1013 hPa 998.2 997.3 VAR DATIONJRESDT)
Cube Energy 1 % 886 886 paramete Zero Span % Error Note
arameter ot
Cube Energy 2 % 715 715 Ideal Actual Dff%. Ideal Actual Diffto | Acceptance
Cube Energy 3 % 545 545 Hel ppm 0.00 0.03 | 0.07% | 3856 - - £5.0% |-
02 with press Vol% 6.1 6.2 . . -
02 without press Vo o1 P HF pem | 000 001 | 005% | 2010 [ 2073 | 3.11% | #50% [Passed
02 voltage mv 18.7 186 NH3 ppm 0.00 0.04 0.09% 47.90 46.55 2.81% +2.5% |Notpassed
CcO ppm 0.00 0.00 0.00% 202.00 202.54 0.26% +5.0 % [Passed
ST) GAS CONCENTRATION NO ppm 0.00 0.01 0.01% | 199.00 | 20058 | 0.79% | *2.5% |Passed
Pi i 502 m 0.00 -0.04 0.05% 80.10 8031 | 0.26% | *2.5% [Passed
Components | Concentration | Unit q::nder Certified Date | Expire Date ressursi(psl) PP - 2 -
b Before | After NO2 ppm 0.00 0.16 0.08% | 195.00 | 19540 [ 0.21% | *2.5% |Passed
Ha 3856 ppm_| CC506821 9-0ct-17 9-0ct-25 0 0 o2 Vol% | 0.00 004 | 004% [ 1980 | 1975 | 0.05% | 205% |passed
NH3 47.9 ppm | D881982 20 Mar 2020 25 Mar 2021 500 400 H20 Vol 0.00 n B B R _ . )
HF 20.1 ppm | (CC724637 05 Jun 2021 05 Jun 2022 1,100 1,050
02 Vol% 3.94 3.86 0.08% 20.95 20.45 0.50% +0.5 % |Notpassed
co 202 ppm
S0, 80.10 ppm | A00694SK 29 Jul 2020 29 3ul 2022 1,500 1,450 CARERATONIRESO)
NO 199 ppm Parameter Zero Span % Error -
0, 3.94 %Vol Ideal Actual Diff% Ideal Actual Diffo__| Acceptance
NO, 195 ppm |  D400466 10 Mar 2020 09 Mar 2022 1,600 1,500 HCl ppm 0.00 - - 38.56 - - £50% |-
€O, 19.8 %Vol HF ppm 0.00 - - 20.10 - - £5.0% |-
Ambient air 20.95 %Vol - - - - NH3 ppm 0.00 - - 47.90 - - +2.5% |-
co ppm 0.00 - - 202.00 - - +5.0% |-
NO ppm 0.00 0.00 0.00% 199.00 199.27 0.14% +2.5 % |Passed
S02 ppm 0.00 - - 80.10 - - +2.5% |-
NO2 ppm 0.00 - - 195.00 - - +25% |-
Cco2 Vol% 0.00 - - 19.80 - - +0.5% |-
H20 Vol% 0.00 - - - - - -
02 Vol% 3.94 3.87 0.07% | 20.95 2083 | 0.12% | *05% |Passed
CHECK BY : @;ﬁt

DATE :

4 Feb 2022




Job number : JID2100223-011 Job number : J1D2100223-011
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM1 Location : CCE_CEM1
Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo,
date ‘ Fen-22 | hour ‘ 6 l Km. | 300 | hour | 3 date | 11Fe022 | pour | 6 | km. | 3% | hour 3
GENERAL CHECK SERVICE REPORT
Unit name : [ CEM-1 | Location : CCE Scope of work.
SET-POINT Preventive maintenance continuous emission monitoring system.
ITEM DESCRIPTION VALUE STATUS/VALUE REMARK Sampling System check
T measurement Before After .
- X Temperature in cabenet ¥ Passed I Failure I Note:
1 Opacity measuring (%) Up to process 1.0 % 0.8 % .
- 5 Temperature of sample line ¥ Passed I Failure ™ Note:
2 Dust measuring (mg/m?3) Up to process 0.72 0.55 ) ¥ passed I~ Fail
3 Extinction 0.0043 0.0037 Sample gas pump operation assel L L B e
4 | Relative opacity (%) 0.5 0.4 Sample gas cooler operation [¥ Passed I Failure [ Note: ...ovoovvvvveeeeeessssssnnns
5 | Transmission (%) 99.1 99.2 Peristaltic pump operation ¥ Passed [ Failure I Note: ....coourvereeniiriuneiiins
Sensor values NO,-NO converter operation ¥ passed [ Failure T NOEE: v
6 | Transmission () 2.647 2.645 Operation moisture filter element condition ¥ Passed [~ Failure |~ NOtE: .oucveerereeneernricrennnes
; LED monitor W) 2'005 2'003 PLC and communities systems W Passed I Failure [ Note: ooooccvvuveeniiiniieninas
1-4 Vv .640 .64 .
Q - ) Air regulator condition ¥ Passed 7 Failure [ NOMe: ..vvuuevrvvvveersannnneiinnns
9 Device temperature (°C) 3.138 3.143  Not found = ’
10 | Constant light 1 ) 0.039 0.039 Sample flow rate otfound [ Found T Note: v
11 | Constant light 2 ) 0.025 0.025 Leakages in systems L T
12 | 24V supply V) 22.903 22.903 Gas analyzer check(SICK)
Positions Gas analyzer operation and control ¥ Passed I Failure
1 1 V. 1.42 1.427 . . . .
319 ) 2 Diagnostics condition ¥ Passed I Failure
" Q2 v 0:920 0923 G I ding for standard ¥ Passed [ Fail
15 o3 ) 0915 0.521 as analyzer responding for standard gas asse ailure
16 |Q4 (] 1.407 1.397 Display & keypad operation W Passed I Failure
17 | X-Position 0.5484 0.5334 Power supply 220 Vic [# Passed [ Failure
18 | Y-Position 0.0091 0.0131 Zirconia Oxygen analyzer check(Fuji)
Check values Gas analyzer operation and control W Passed [~ Failure M Note: .....ccoooueee
19 | Sender/Receiver unit (%) 26 26 Diagnostics condition W Passed [ Failure [ Note: .....oovvvvvveeens
20 _| Background light ) 0.075 0.075 Gas analyzer responding for standard gas ¥ Passed [ Failure [ Note: ...
21 | Set reference temperature (°C) 41.1 41.1
22 | Contamination (%) <30 % 0.2 % 0.2 % CORRECTIVE ACTION:
23 | Span point (%) 70.00 % 69.99 % 70.00 %
24 | Zero point (%) 0.00 % 0.0 % 0.0 % - The standard gas HCL. Empty ]
o Gl - #Iharmrjol? éR cubef eNrLeray warrlr:g.
- ndar nearly empty.
25 | Blower unit operate Operate Normal Normal s ard gas o ; has nearly empty
26 | Cartridge filter Clean Clean Clean
27 | Air hose-ID40 oK oK oK
28 | Air hose-ID50 oK oK oK
CHECK BY : @Mﬂt
PICO sign : Mt Date : 11 Feb 2022
DATE : 4 Feb 2022
Customer sign : Date:
Job number : JID2100223-011 Job number : JID2100223-011
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM1 Location : CCE_CEM1
Work o jork. Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work ‘ o | jork. ‘ ‘ Mileage | | Traveling | PeTno - InsTRuMenTS Core. Lo,
date ‘ L1-Feb-22 | hour ‘ 6 ‘ Km. | 300 | hour | 3 date L1-Feb-22 hour 6 Km. 300 hour 3
SAMPLE GAS CONDITION SYSTEM GASIANALYZER REPORT,
S ATUS VALUE MEASUREMENT RESULT
SET-POINT
DESCRIPTION REMARK
VALUE CESE || A Parameter Hezsurenent vale Remark
‘Sampling system Befaore After
" Temperature in cabinet ~25°C 25°C 25°C Hal ppm 6.46 141
Sample line temperature control ~120 °C 120 °C 120°C e oom 117 203
Air regulator 1 6 Bar 6.0 6.0 . .
Air regulator 2 6 Bar 6.0 6.0 NH3 ppm 1.82 255
Air regulator 3 3 Bar 2.5 2.5 CcO ppm 0.20 1.80
Filter probe Clean/dry Clean Clean NO ppm 80.40 67.30
1 NO2 ppm 0.80 0.80
Flow cell Ih 200-350 I/h 2238 219.3
Press PO hPa 9137 917.0 Nox ppm 81.20 68.00
Press P1 (Cell) hPa 849.9 849.9 502 ppm -0.50 -0.50
Press P2 (Ejektor) hPa 750.0 750.3 02 Vol% 8.61 8.30
Temp IR Cube °C 34.1 34.934.8
Temp Electronics “C 298 31.430.3 H20 mg/m3 15.24 17.28
Temp Cell °C ~200 °C 199.9 199.8 02 Vol% 10.72 10.96
Press Ambient hPa ~1013 hPa 998.0 995.2 VALIDATION RESULT
Cube Energy 1 % 88.6 88.6 5
Cube Energy 2 % 715 715 P <0 £ % Error Note
Cube Energy 3 % 545 545 Ideal Actual Diff% Ideal Actual Diffto | Acceptance
02 with press Vol% 7.1 85 HCl ppm 0.00 0.02 0.05% | 3856 - £5.0% |-
02 without press Vol% 7.1 86 HF ppm 0.00 -0.04 0.20% | 20.10 20.49 1.94% | #5.0% [|Passed
02 voltage mv 159 121
NH3 ppm 0.00 0.04 0.08% | 47.90 4647 | 2.99% | *2.5% |Notpassed
co ppm 0.00 -0.08 0.04% | 202.00 | 200.86 | 0.56% | *5.0% |Passed
GAS CONCENTRATION
a a NO ppm 0.00 -0.15 0.07% 199.00 199.10 0.05% +2.5% [Passed
Col ts | Concentration | unit | OYIN9er | covned pate | Expirepate —rosure (si)
mponent ncentration | Oni NO. ed Dal pire Before | After 502 ppm | 0.00 039 | 049% | 8010 | 79.83 | 034% | £25% [Passed
HCl 38.56 ppm CC506821 9-Oct-17 9-Oct-25 0 0 NO2 ppm 0.00 0.30 0.15% 195.00 196.20 0.62% +2.5% [Passed
NH3 47.9 ppm D881982 20 Mar 2020 25 Mar 2021 400 300 02 Vol% 0.00 20.06 0.06% 19.80 1980 | 0.00% | £0.5% |Passed
HF 20.1 ppm | CC724637 05 Jun 2021 05 Jun 2022 1,100 1,000 20 Vol% 0.00 N N , N N
o 202 PP 02 vo% | 394 | 398 | 004% | 2095 | 2097 | 002% | #0.5% [passed
50, 80.10 ppm | A006945K 29 Jul 2020 29 Jul 2022 1,500 1,400 d - . 2 . . 2 i
NO 199 ppm CALIBRATION RESULT
0, 3.94 %Vol P— Zero Span % Error Note
NO, 195 ppm D400466 10 Mar 2020 09 Mar 2022 1,600 1,500 Tdeal “Actual Diff%. Tdeal o] Diffs | Acceptance
e} 198 %Vol HCl ppm 0.00 0.00 0.00% | 3856 38.56 | 0.00% | #5.0% |Passed
Ambient air 20.95 %Vol - - HF ppm 0.00 0.00 0.00% | 20.10 2010 | 0.00% | #5.0% |Passed
NH3 ppm 0.00 0.00 0.00% 47.90 47.90 0.00% +2.5 % |Passed
Cco ppm 0.00 0.00 0.00% 202.00 202.00 0.00% +5.0 % |Passed
NO ppm 0.00 0.00 0.00% 199.00 199.00 0.00% +2.5 % |Passed
S02 ppm 0.00 0.00 0.00% 80.10 80.10 0.00% +2.5 % |Passed
NO2 ppm 0.00 0.00 0.00% 195.00 195.00 0.00% +2.5 % |Passed
Cco2 Vol% 0.00 0.00 0.00% 19.80 19.80 0.00% +0.5 % |Passed
CHECK BY : Mt H20 Vol% 0.00 0.00 -
02 Vol% 3.94 3.94 0.00% 20.95 20.95 0.00% +0.5 % |Passed

DATE : 11 Feb 2022




Job number : JID2100223-011 Job number : JID2100223-011
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM1 Location : CCE_CEM1
Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo,
date ‘ 11-Feb-22 | hour ‘ 6 l Km. | 300 | hour | 3 date | 8Fe022 | pour | 6 | km. | 3% | hour 3
GENERAL CHECK SERVICE REPORT
Unit name : [ CEM-1 [ Location : ccE Scope of work.
SET-POINT Preventive maintenance continuous emission monitoring system.
ITEM DESCRIPTION VALUE STATUS/VALUE REMARK Sampling System check
T ission measurement Before After .
- 5 Temperature in cabenet ¥ Passed I Failure I Note:
1 Opacity measuring (%) Up to process 0.7 % 0.7 % Temperature of sample line = I Fail N
2| Dust measuring (mg/m?) | Up'toprocess | 051 0,51 P pe v ';assej . Eaflure ote:
3 Extinction 0.0045 0.0040 Sample gas pump operation assel L L B e
4 | Relative opacity (%) 0.6 0.6 Sample gas cooler operation [¥ Passed I Failure [ Note: ...ovoovvvvveeeeeessssssnnns
5 | Transmission (%) 99.0 99.1 Peristaltic pump operation ¥ Passed [ Failure I Note: ....coourvereeniiriuneiiins
Sensor values NO,-NO converter operation ¥ passed [ Failure T NOEE: v
6 | Transmission () 2.651 2.655 Operation moisture filter element condition ¥ Passed [~ Failure |~ NOtE: .oucveerereeneernricrennnes
; LED monitor W) 2'024 2'003 PLC and communities systems W Passed I Failure [ Note: ooooccvvuveeniiiniieninas
1-4 Vv .625 .651 .
Q - ) Air regulator condition ¥ Passed 7 Failure [ NOMe: ..vvuuevrvvvveersannnneiinnns
9 Device temperature (°C) 3.112 3.110  Not found = ’
10 | Constant light 1 ) 0.041 0.040 Sample flow rate otfound [ Found ™ Note: .vvoooovvvvveesssvvvennssns
11 | Constant light 2 V) 0.030 0.028 Leakages in systems e I e S
12 | 24V supply v) 22.891 22.716 Gas analyzer check(SICK)
Positions Gas analyzer operation and control ¥ Passed I Failure
13 1 V. 1.433 1.435 . . . .
Q v Diagnostics condition ¥ Passed I Failure
14 | Q ) 0.919 0.920 | dina £ dard © passed I~ Fai
15 Q3 v 0.920 0.921 Gas analyzer responding for standard gas asse Failure
16 | Q4 ) 1.408 1389 Display & keypad operation ¥ passed [ Failure
17 | X-Position 0.5490 0.5341 Power supply 220 Vic [# Passed [ Failure
18 | Y-Position 0.0092 0.0130 Zirconia Oxygen analyzer check(Fuji)
Check values Gas analyzer operation and control W Passed [~ Failure M Note: .....ccoooueee
19 | Sender/Receiver unit (%) 26 25 Diagnostics condition W Passed [ Failure [ Note: .....oovvvvvveeens
20 _| Background light W 0.074 0.075 Gas analyzer responding for standard gas ¥ Passed [ Failure [ Note: ...
21 | Set reference temperature (°C) 41.0 41.1
22 | Contamination (%) <30 % 0.2 % 0.2 % CORRECTIVE ACTION:
23 | Span point (%) 70.00 % 70.00 % 70.00 %
24 | Zero point (%) 0.00 % 0.0 % 0.0 % - The standard gas HCL. Empty
O Gzl - #Larmr:037 (IjR cubef Er:‘eray warrlr:g.
. - ndar nearly empty.
25 | Blower unit operate Operate Normal Normal s ard gas o ; has nearly empty
26 | Cartridge filter Clean Clean Clean
27 | Air hose-ID40 oK oK oK
28 | Air hose-ID50 oK OK OK
CHECK BY : Mt 3
DATE : 11 Feb 2022
PICO sign : Mt Date: 18 Feb 2022
Customer sign : Date:
Job number : JID2100223-011 Job number : JID2100223-011
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM1 Location : CCE_CEM1
Work . jork. Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work ‘ o | jork. ‘ ‘ Mileage | | Traveling | PeTno - InsTRuMenTS Core. Lo,
date ‘ 18-Feb-22 | hour ‘ 6 ‘ Km. | 300 | hour | 3 date 18-Feb-22 hour 6 Km. 300 hour 3
SAMPLE GAS CONDITION SYSTEM GASIANALYZER REPORT,
S ATUS VALUE MEASUREMENT RESULT
SET-POINT
DESCRIPTION REMARK
VALUE CESE || A Parameter Hezsurenent vale Remark
‘Sampling system Befaore After
~ Temperature in cabinet ~25°C 25°C 25°C Hal ppm 5.10 1.46
Sample line temperature control ~120 °C 120 °C 120°C e oom 183 216
Air regulator 1 6 Bar 6.0 6.0 . .
Air regulator 2 6 Bar 6.0 6.0 NH3 ppm 1.99 153
Air regulator 3 3 Bar 2.5 2.5 CcO ppm 0.40 0.10
Filter probe Clean/dry Clean Clean NO ppm 69.30 112.90
= NO2 ppm 1.00 1.40
Flow cell Ih 200-350 I/h 2218 220.5
Press PO hPa 915.2 916.1 NOX ppm 7040 113.70
Press P1 (Cell) hPa 850.1 849.9 502 ppm -0.50 -0.50
Press P2 (Ejektor) hPa 749.9 750.5 02 Vol% 10.46 12.81
Temp IR Cube °C 34.0 339
Temp Electronics “C 304 304 H20 mg/m3 2441 2792
Temp Cell °C ~200 °C 200.0 2002 02 Vol% 8.66 5.65
Press Ambient hPa ~1013 hPa 997.1 994.7 VALIDATION RESULT
Cube Energy 1 % 88.6 88.6 5
Cube Energy 2 % 715 715 P <0 £ % Error Note
Cube Energy 3 % 54.5 54.5 Ideal Actual Diff% Ideal Actual Diff% | Acceptance
02 with press Vol% 6.1 34 HCl ppm 0.00 0.04 0.10% | 3856 - £5.0% |-
02 without press Vol% 6.1 35 HF ppm 0.00 -0.09 0.45% | 20.10 20.44 1.69% | #5.0% |Passed
02 voltage mv 189 298
NH3 ppm 0.00 0.19 0.40% | 47.90 4769 | 044% | +2.5% [Passed
co ppm 0.00 -0.05 0.02% | 202.00 | 201.90 | 0.05% | +5.0% |Passed
GAS CONCENTRATION
a a NO ppm 0.00 -0.26 0.13% 199.00 198.46 0.27% +2.5% [Passed
Co ts | Concentrati unit | Ovlinder | iced Date | Expire Date |Fressure (psi)
mponent ncentration | Oni NO. ed Dal pire Before | After 502 ppm | 0.00 034 | 042% | 8010 | 7993 | 021% | £25% [Passed
HCl 38.56 ppm CC506821 9-Oct-17 9-Oct-25 0 0 NO2 ppm 0.00 0.77 0.39% 195.00 195.21 0.11% +2.5% [Passed
NH3 47.9 ppm D881982 20 Mar 2020 25 Mar 2021 400 400 02 Vol% 0.00 20,03 0.03% 19.80 1972 | 0.08% | £0.5% |Passed
HF 20.1 ppm | CC724637 05 Jun 2021 05 Jun 2022 900 900 20 Vol% 0.00 N N , N N
o 202 PP 02 vo% | 394 | 390 | 004% | 2005 | 2097 | 002% | #0.5% [passed
50, 80.10 ppm | A006945K 29 Jul 2020 29 Jul 2022 1,500 1,500 d - . 2 . . 2 i
NO 199 ppm CALIBRATION RESULT
0, 3.94 %Vol P— Zero Span % Error Note
NO, 195 ppm D400466 10 Mar 2020 09 Mar 2022 1,550 1,550 Ideal ‘Actual Diff%. Ideal Actual Diffse | Acceptance
CO, 19.8 %Vol HCI ppm 0.00 - - 38.56 - +5.0% |-
Ambient air 20.95 %Vol - - - HF ppm 0.00 - - 20.10 - +50% |-
NH3 ppm 0.00 - - 47.90 - +£2.5% |-
Cco ppm 0.00 - - 202.00 - +5.0% |-
NO ppm 0.00 - - 199.00 - +£2.5% |-
S02 ppm 0.00 - - 80.10 - +2.5% |-
NO2 ppm 0.00 - - 195.00 - +2.5% |-
Cco2 Vol% 0.00 - - 19.80 - +0.5% |-
H20 Vol% 0.00 - -
CHECK BY : @;nat
- 02 Vol% 3.94 - - 20.95 - +0.5% |-

DATE :

18i Feb 2022




Job number : JID2100223-011 Job number : JID2100223-011
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM1 Location : CCE_CEM1
Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo,
date ‘ 18-Feb-22 | hour ‘ 6 l Km. | 300 | hour | 3 date | 25022 | pour | & | km. | 3% | hour 3
GENERAL CHECK SERVICE REPORT
Unit name : [ CEM-1 [ Location : ccE Scope of work.
SET-POINT Preventive maintenance continuous emission monitoring system.
ITEM DESCRIPTION VALUE STATUS/VALUE REMARK Sampling System check
T ission measurement Before After .
- 5 Temperature in cabenet ¥ Passed I Failure I Note:
1 Opacity measuring (%) Up to process 0.8 % 0.7 % Temperature of sample line = I Fail N
2| Dust measuring (mg/m?) | Up'to process | 0.54 0,51 P pe v ';assej . Eaflure ote:
3 Extinction 0.0051 0.0040 Sample gas pump operation assel L L B e
4 | Relative opacity (%) 0.6 0.6 Sample gas cooler operation [¥ Passed I Failure [ Note: ...ovoovvvvveeeeeessssssnnns
5 | Transmission (%) 98.9 99.1 Peristaltic pump operation ¥ Passed [ Failure I Note: ....coourvereeniiriuneiiins
Sensor values NO,-NO converter operation ¥ passed [ Failure T NOEE: v
6 | Transmission () 2.661 2.655 Operation moisture filter element condition ¥ Passed [~ Failure |~ NOtE: .oucveerereeneernricrennnes
; LED monitor W) 2'023 2'003 PLC and communities systems W Passed I Failure [ Note: ooooccvvuveeniiiniieninas
1-4 Vv .57, .651 .
Q - ) Air regulator condition ¥ Passed 7 Failure [ NOMe: ..vvuuevrvvvveersannnneiinnns
9 Device temperature (°C) 3.221 3.110  Not found = ’
10 | Constant light 1 ) 0.039 0.040 Sample flow rate otfound [ Found ™ Note: .vvoooovvvvveesssvvvennssns
11 | Constant light 2 V) 0.031 0.028 Leakages in systems e I e S
12 | 24V supply v) 22.880 22.716 Gas analyzer check(SICK)
Positions Gas analyzer operation and control ¥ Passed I Failure
13 1 V. 1.440 1.435 . . . .
Q v Diagnostics condition ¥ Passed I Failure
14 | Q ) 0.920 0.920 | dina £ dard © passed I~ Fai
15 Q3 v 0918 0.921 Gas analyzer responding for standard gas asse Failure
16 | Q4 ) 1.407 1389 Display & keypad operation ¥ passed [ Failure
17 | X-Position 0.5489 0.5341 Power supply 220 Vic [# Passed [ Failure
18 | Y-Position 0.0091 0.0130 Zirconia Oxygen analyzer check(Fuji)
Check values Gas analyzer operation and control W Passed [~ Failure M Note: .....ccoooueee
19 | Sender/Receiver unit (%) 2.5 25 Diagnostics condition W Passed [ Failure [ Note: .....oovvvvvveeens
20 _| Background light W 0.075 0.075 Gas analyzer responding for standard gas ¥ Passed [ Failure [ Note: ...
21 | Set reference temperature (°C) 41.2 41.1
22 | Contamination (%) <30 % 0.2 % 0.2 % CORRECTIVE ACTION:
23 | Span point (%) 70.00 % 70.00 % 70.00 %
24 | Zero point (%) 0.00 % 0.0 % 0.0 % - The standard gas HCL. Empty
O Gzl - #Larmr:037 (IjR cubef Er:‘eray warrlr:g.
. - ndar nearly empty.
25 | Blower unit operate Operate Normal Normal s ard gas o ; has nearly empty
26 | Cartridge filter Clean Clean Clean
27 | Air hose-ID40 oK oK oK
28 | Air hose-ID50 oK OK OK
CHECK BY : Mt 3
DATE : 18 Feb 2022
PICO sign : Mt Date : 25 Feb 2022
Customer sign : Date:
Job number : JID2100223-011 Job number : JID2100223-011
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM1 Location : CCE_CEM1
Work s jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work ‘ s | jork. ‘ ‘ Mileage | | Traveling | PeTno - InsTRuMenTS Core. Lo,
date ‘ 5Febr22 | hour ‘ 6 ‘ Km. | 300 | hour | 3 date 5Febr22 hour 6 Km. 300 hour 3
SAMPLE GAS CONDITION SYSTEM GAS ANALYZER REPORT
SRS MEASUREMENT RESULT
SET-POINT
DESCRIPTION REMARK
VALUE BEFORE AFTER porametor Measurement value ok
Sampling system Befaore After
~ Temperature in cabinet ~25°C 25°C 25°C HCl ppm 8.69 4.95
Sample line temperature control ~120 °C 120 °C 120°C o oom Ta1 261
Air regulator 1 6 Bar 6.0 6.0
Air regulator 2 6 Bar 6.0 6.0 NH3 ppm 1.52 451
Air regulator 3 3 Bar 25 25 co ppm 1.30 1.60
Filter probe Clean/dry Clean Clean NO ppm 100.60 65.30
- NO2 ppm 1.10 1.10
Flow cell Ih 200-350 I/h 2245 2245
Press PO hPa 9132 9132 NOX ppm 101.70 66.40
Press P1 (Cell) hPa 849.9 850.0 502 ppm -0.30 -0.50
Press P2 (Ejektor) hPa 7513 749.6 02 Vol% 11.50 9.50
Temp IR Cube °C 338 339
Temp Electronics c 303 297 f20 mg/m3 2159 2276
Temp Cell °C ~200 °C 199.8 199.8 02 Vol% 7.65 9.87
Press Ambient hPa ~1013 hPa 1002.7 999.7 VALIDATION RESULT
Cube Energy 1 % 88.6 88.6 = =
Cube Energy 2 % 715 715 R— i = % Error D
Cube Energy 3 % 545 545 Ideal Actual Diff%. Ideal Actual Diffte | Acceptance
02 with press Vol% 6.4 7.6 HCl ppm 0.00 -0.02 0.05% 38.56 - - +5.0 %
02 without press Vol% 63 7.6 HF ppm 0.00 0.00 0.00% | 20.10 2028 | 090% | #50% |Passed
02 voltage mv 182 146
NH3 ppm 0.00 0.11 0.23% | 47.90 47.33 1.19% | *2.5% |Passed
co ppm 0.00 -0.13 0.06% 202.00 201.87 0.06% +5.0 % [Passed
SAS CONCENTRATION 0 0.00 0.10 0.05% 99.00 99.32 0.16% +2.5% [Passed
Col ts | Concentrati unit | Oviinder | o iified Date | Expire Date ressurs(psl) " - y = LI e o e
mponen ncentration | Uni NO. ed Dal pire Before | After 502 ppm | 0.00 063 | 079% | 8010 | 8017 | 0.09% | £25% [passed
HCl 38.56 ppm CC506821 9-Oct-17 9-Oct-25 0 0 NO2 ppm 0.00 -0.40 0.21% 195.00 195.97 0.50% +2.5% [Passed
NH3 47.9 ppm D881982 20 Mar 2020 25 Mar 2021 400 300 o2 Vol% 0.00 0.02 0.02% 19.80 19.66 0.14% | *0.5% |Passed
HF 20.1 ppm | CC724637 05 Jun 2021 05 Jun 2022 900 800 20 Yo% 0.00 B B B B ; R N
o 202 PP 02 Vol% 3.94 3.84 0.10% 20.95 21.36 0.41% +0.5 % [Passed
50, 80.10 ppm | A00694SK 29 Jul 2020 29 Jul 2022 1,500 1,450 o - i el - - kil 22
NO 199 opm CALIBRATION RESULT
9
0, 3.94 %Vol - Zero Span % Error o
NO, 195 ppm D400466 10 Mar 2020 09 Mar 2022 1,550 1,500 Tdeal “Actual Diff% Tdeal el Diffts | Acceptance
€0, 19.8 %oVol HCl ppm 0.00 - 38.56 - +5.0 %
Ambient air 20.95 %Vol - - - HF ppm 0.00 - 20.10 B +5.0 %
NH3 ppm 0.00 - - 47.90 - - +2.5%
co ppm 0.00 - - 202.00 - - 5.0 %
NO ppm 0.00 - - 199.00 - - +2.5%
502 ppm 0.00 - - 80.10 - - +2.5%
NO2 ppm 0.00 - - 195.00 - - +2.5%
co2 Vol% 0.00 - - 19.80 - - £0.5 %
H20 Vol% 0.00 - - B
CHECK BY : @;nat
- 02 Vol% 3.94 - - 20.95 - - +0.5 %
25 Feb 2022

DATE :




Job number : JID2100223-011

Customer : GPSC
Equipment : CEMS
Location : CCE_CEM1

Work fork Mileage
date ‘ 25-Feb-22 | on ‘ 6 ‘ Km. |300

Traveling |
hour

PIcO

PeTho - InsTRUMENTS CoRe. Lo,

GENERAL CHECK
Unit name : [ CEM-1 [ Location : ccE
TEM DESCRIPTION T STATUS/VALUE REMARK
T ission measurem Before After
1 Opacity measuring (%) Up to process 0.7 % 0.7 %
2 Dust measuring (mg/m?) Up to process 0.51 0.51
3 Extinction 0.0040 0.0040
4 | Relative opacity (%) 0.6 0.6
5 Transmission (%) 99.1 99.1
Sensor values
6 Transmission (V) 2.655 2.655
7 LED monitor (V) 2.003 2.003
8 |qQi4 ) 2.651 2.651
9 Device temperature (°C) 3.110 3.110
10 | Constant light 1 W) 0.040 0.040 U N IT
11 | Constant light 2 (V) 0.028 0.028
12 | 24V supply ) 22.716 22.716
Positions
13 |qQt (V) 1.435 1.435 CEMSZ
14 | Q ) 0.920 0.920
15 Q3 (V) 0.921 0.921
16 | Q4 ) 1.389 1.389
17 | X-Position 0.5341 0.5341
18 | Y-Position 0.0130 0.0130
Check values
19 | Sender/Receiver unit (%) 2.5 2.5
20 | Background light ) 0.075 0.075
21 | Set reference temperature (°C) 41.1 41.1
22 | Contamination (%) <30 % 0.2 % 0.2 %
23 | Span point (%) 70.00 % 70.00 % 70.00 %
24 | Zero point (%) 0.00 % 0.0 % 0.0 %
On stack
25 | Blower unit operate Operate Normal Normal
26 | Cartridge filter Clean Clean Clean
27 | Air hose-ID40 oK oK oK
28 | Air hose-ID50 oK oK OK
CHECK BY : M
DATE : 25 Feb 2022
Job number : JID2100223-011 Job number : JID2100223-011
Customer : GPSC Customer : GPSC
Equipment : CEMS . Equipment : CEMS .
Location : CCE_CEM2 Location : CCE_CEM2
Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work jork. Mileage Traveling PeTno - InsTRuMenTS Core. Lo,
date ‘ 4Feb22 | hour ‘ 6 ‘ Km. | 300 | hour | 3 date ‘ 4Feb22 | hour ‘ 6 ‘ Km. | 300 | hour | 3
S ST SAMPLE GAS CONDITION SYSTEM
Scope of work.
SET-POINT STATUS/VALUE
Preventive maintenance continuous emission monitoring system. DESCRIPTION VALUE BEFORE | AFTER REMARK
Sampling System check Sampling system
Temperature in cabenet i In cabinet 2 1C zC 2°C
P ) W Passed [ Failure Sample line temperature control ~120°C 120 °C 120 °C
Temperature of sample line ¥ passed I Failure Air regulator 1 6 Bar 6 Bar 6 Bar
Sample gas pump operation ¥ Passed [ Failure Air regulator 2 6 Bar 6 Bar 6 Bar
. . Air regulator 3 3 Bar 3 Bar 3 Bar
v
Sample gas cooler operation [ Passed I Failure Filter probe Clean/dry Clean/dry Clean/dry
Peristaltic pump operation ¥ Passed [ Failure D
NO,-NO converter operation ¥ Passed I Failure Flow cell Vi 200-350 2347 2303
i ) . Press PO hPa 913.5 909.5
Operation moisture filter element condition ¥ Passed [ Failure Press P1 (Cell) hPa 849.9 849.7
PLC and communities systems I Passed I Failure Press P2 (Ejektor) hPa 753.0 749.2
Air regulator condition I Passed I Failure Temp IR Cube < 341 341
Temp Electronics «C 289 290
Sample flow rate ¥ Not found I Found Temp Cell °C ~200 °C 199.8 199.8
Leakages in systems ¥ Passed I Found Press Ambient hpPa ~1013 hPa 1000.6 999.9
Cube Energy 1 % 85.1 85.1
Gas analyzer check(SICK) Cube Energy 2 % 685 68.5
Gas analyzer operation and control ¥ Passed I Failure T NOEE: e eereeereeanenas Cube Energy 3 % 495 49.5
. . o ¥ Passed ; 02 with press Vol% 36 6.1
Diagnostics condition [ Failure [~ NOE: weoveeeeeeeeeeeeeeeeseen 02 without press Voi% 36 o1
Gas analyzer responding for standard gas ¥ Passed [ Failure [~ NOte: vvovveveresereeseereesns 02 voltage mv 283 17.6
Display & keypad operation ¥ Passed I Failure ST, GAS CONCENTRATION
Power supply 220 Vac ¥ Passed [ Failure Components | Concentration | Unit | YW19er | Certified Date | Expire Date Pressure (psi)
Zirconia Oxygen analyzer check(Fuji 5 Before | After
. % Passed T Fail I Note: HCI 38.56 ppm | CC506821 9-Oct-17 9-Oct-25 0 0
Gas analyzer operation and control asse ailure ote: ... NH3 7.9 ppm | D881982 | 20 Mar 2020 | 25 Mar 2021 500 450
Diagnostics condition W Passed [ Failure [ Note: ... HF 20.1 ppm | CC724637 05 Jun 2021 05 Jun 2022 1,100 1,050
Gas analyzer responding for standard gas ¥ Passed [ Failure I Note: . co 202 ppm
S0, 80.10 ppm | A00694SK 29 Jul 2020 29 Jul 2022 1,500 1,450
CORRECTIVE ACTION: No 199 ppm
0, 3.94 %Vol
- The standard gas HCL. empty NO, 195 ppm D400466 10 Mar 2020 09 Mar 2022 1,600 1,550
- Alarm S077 IR cube energy warring. o, 198 %oVol
Ambient air 20.95 %Vol - - -
PICO sign : Pk Date: 4 Feb 2022
Customer sign : Date: CHECK BY : k.

DATE :

4 Feb 202




Job number : JID2100223-011 Job number : JID2100223-011
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM2 Location : CCE_CEM2
Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo,
date ‘ A-Feb-22 | hour ‘ 6 l Km. | 300 | hour | 3 date | *F22 | hour | © | km. | 3% | " hour 3
GAS ANALYZER REPORT GENERAL CHECK
MEASUREMENT RESULT
Unit name : CEM-2 | Location : ccE
Parameter Heasuement volue Remark
Befaore After ITEM DESCRIPTION SEV";'I’_%IE"T STATUS/VALUE REMARK
5.70 6.01
HCI ppm T Before After
HF ppm 159 2.26 1 Opacity measuring (%) Up to process 1.4 % 1.5%
NH3 ppm 110 140 2 Dust measuring (mg/m?) Up to process 1.03 1.04
co ppm 030 040 3 | Extinction 0.0065 0.0066
NO ppm 96.60 116.20 4 | Relative opacity (%) 0.8 0.9
No2 ppm 0-20 0.30 5 | Transmissi (%) 98.5 98.5
NOX ppm 96.80 11630 e g
S02 ppm 030 0.00 6 |T issi [ 2.628 2.627
Co2 Vol% 1218 11.15 7 | LED monitor (V) 1.918 1.918
H20 mg/m3 27.76 23.83 8 Qi-4 (V) 2.632 2.630
02 Vol% 6.50 7.82 9 Device temperature (°Q) 3.128 3.128
VALIDATION RESULT 10 | Constant light 1 V) 0.035 0.034
Zero Span s Erer 11 | Constant light 2 (V) 0.027 0.027
Parameter Note
Taeal [ R——— Tdeal acal D | Acceptance 12| 24V supply v) 22.678 22.634
Hel ppm | 0.00 002 | 005% | 3856 - +5.0% |- Positions
HF ppm | 0.00 003 | 012% | 2010 | 2041 | 1.52% | £5.0% |Passed 13 |Q (] 1.258 1.258
NH3 ppm | 0.00 007 | 0.14% | 4790 | 4812 | 0.46% | *25% [Passed 14 Q2 ) 0.968 0.965
co ppm 0.00 -0.01 0.00% | 202.00 | 203.36 [ 0.67% | *5.0% |Passed 15193 W) 1047 1.050
16 Q4 () 1.354 1.360
NO ppm 0.00 -0.05 0.02% 199.00 200.56 0.79% +2.5% |Passed o —
502 ppm | 0.00 017 | 022% | 80.10 | 80.08 | 0.03% | *25% [Passed e z':"sf:fm %‘2011116 ?}.20988565
NO2 pom | 000 | -009 | 005% | 19500 | 19634 | 0.69% | *2.5% [Passed —ostton - -
Check values
CO2 Vol% 0.00 0.02 0.02% 19.80 19.71 0.09% +0.5 % |Passed - "
20 Vol 0.00 - . . . - - - 19 | Sender/Receiver unit (%) 2.3 2.3
02 Ve \"/o 3’94 4.03 0.09% 20.95 21.04 0.09% +0.5 % |Passed 2 Background light V) 0.093 0.093
5 3 . . i i . asse
o QLiBRATlON T - - 21 | Set reference temperature (°C) 41.1 41.1
22 | Contamination (%) <30 % -0.1 % -0.3 %
Parameter il e e Note 23| Span point (%) 70.00 % 701 % 69.99 %
idea] At DT el cha B e 24 | Zero point (%) 0.00 % 0.0 % 0.0 %
HCl ppm 0.00 - 38.56 - +5.0% |- e
HF ppm 0.00 - 20.10 - +50% |- -
N3 opm 0.00 n 27.90 n 5% |- 25 | Blower unit operate Operate Normal Normal
o ppm 0.00 N 202.00 N 5.0% |- 26 | Cartridge filter Clean Clean Clean
NO ppm 0.00 - 199.00 - £25% |- 27 | Air hose-ID40 OK OK OK
S02 ppm 0.00 - 80.10 - +25% |- 28 | Air hose-ID50 OK OK OK
NO2 ppm 0.00 - 195.00 B £25% |-
Cco2 Vol% 0.00 - 19.80 - +05% |-
H20 Vol% 0.00 - - - - -
02 Vol% 3.94 - 20.95 - +0.5% |-
CHECK BY : @m@t 3
DATE : 4 Feb 202
4
Job number : JID2100223-011 Job number : JID2100223-011
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM2 Location : CCE_CEM2
Work o jork. Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work ‘ o | jork. ‘ ‘ Mileage | | Traveling | PeTno - InsTRuMenTS Core. Lo,
date ‘ L1-Feb-22 | hour ‘ 6 ‘ Km. | 300 | hour | 3 date L1-Feb-22 hour 6 Km. 300 hour 3
S G ST SAMPLE GAS CONDITION SYSTEM
Scope of work.
- . : i tori DESCRIPTION SET-POINT STATUS/VAIUE REMARK
Preventive maintenance continuous emission monitoring system. VALUE BEFORE AFTER
Sampling System check Sampling system
Temperature in cabenet i In cabinet 2 1C zC 2°C
P W Passed [ Failure ™ Note Sample line temperature control ~120 °C 120 °C 120 °C
Temperature of sample line ¥ passed I Failure Air regulator 1 6 Bar 6 Bar 6 Bar
Sample gas pump operation ¥ Passed [ Failure Air regulator 2 6 Bar 6 Bar 6 Bar
Samol ) i ¥ passed I Failure Air regulator 3 3 Bar 3 Bar 3 Bar
Mple gas cooler operation Filter probe Clean/dry Clean/dry Clean/dry
Peristaltic pump operation ¥ Passed [ Failure D
NO,-NO converter operation ¥ passed [ Failure Flow cell h 200-350 l/h 2328 2264
) i . Press PO hPa 907.9 909.5
Operation moisture filter element condition ¥ Passed [ Failure Press P1 (Cell) hPa 849.9 850.1
PLC and communities systems ¥ Passed [ Failure Press P2 (Ejektor) hPa 750.8 749.6
Air regulator condition I Passed I Failure Temp IR Cube < 3.1 32
Temp Electronics «C 284 280
Sample flow rate ¥ Not found I~ Found Temp Cel «c ~200°C 200.0 2000
Leakages in systems ¥ Passed I Found Press Ambient hpPa ~1013 hPa 999.2 999.7
Cube Energy 1 % 84.7 85.0
Gas analyzer check(SICK) Cube Energy 2 % 68.2 68.1
Gas analyzer operation and control W Passed [ Failure [~ Note Cube Energy 3 % 49.2 48.7
. . o ¥ passed ; 02 with press Vol% 9.0 9.1
Diagnostics condition I Failure I~ Note 02 without press Voi% o1 o1
Gas analyzer responding for standard gas ¥ Passed I Failure I~ Note: 02 voltage mv 9.9 9.8
Display & keypad operation ¥ Passed I~ Failure ST, GAS CONCENTRATION
Power supply 220 Vac ¥ Passed [ Failure Components | Concentration | Unit | YN19er | Certified Date | Expire Date ure (psi)
Zirconia Oxygen analyzer check(Fuji 5 Before | After
. = 4 T Fail I Note: HCI 38.56 ppm | CC506821 9-Oct-17 9-Oct-25 0 0
Gas analyzer operation and control Passe Failure lote: ... NH3 79 ppm D881982 20 Mar 2020 25 Mar 2021 200 300
Diagnostics condition ¥ Passed ™ Failure I Note: ... HF 20.1 ppm CC724637 05 Jun 2021 05 Jun 2022 1,000 1,00
Gas analyzer responding for standard gas ¥ Passed [ Failure I Note: . co 202 ppm
S0, 80.10 ppm | A00694SK 29 Jul 2020 29 Jul 2022 1,500 1,400
CORRECTIVE ACTION: No 199 ppm
0, 3.94 %Vol
- The standard gas HCL. empty NO, 195 ppm D400466 10 Mar 2020 09 Mar 2022 1,600 1,500
- Alarm S077 IR cube energy warring. o, 19.8 %Vol
- The standard gas of NH; has nearly empty. Ambient air 20.95 Yovol - -
PICO sign : @;Jﬁ}t Date: 4 Feb 2022
Customer sign : Date : CHECK BY : @m@t

DATE : 11 Feb 2022




Job number : JID2100223-011 Job number : JID2100223-011
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM2 Location : CCE_CEM2
Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo,
date ‘ 11-Feb-22 | hour ‘ 6 l Km. | 300 | hour | 3 date | 11Fe022 | pour | 6 | km. | 3% | hour 3
GAS ANALYZER REPORT
MEASUREMENT RESULT GENERAL CHECK
Measurement value : - .
ameter _ _ ok Unit name : [ CEM-2 | Location : ceE
re r
SET-POINT
ol opm 6.56 0.84 ITEM DESCRIPTION VALUE STATUS/VALUE REMARK
HF ppm 0.77 0.44 T Before After
NH3 ppm 0.90 1.80 1 Opacity measuring (%) Up to process 1.3% 1.3%
) opm 0.00 1.00 2 Dust measuring (mg/m?) Up to process 1.02 0.94
NO opm 83.40 51,30 3 Extinction 0.0065 0.0066
. " 5
NO2 oom .20 10 4 Relative opacity (%) 0.8 0.9
5 T issil (%) 98.5 98.5
NOX ppm 83.10 61.00
0 570 570 Sensor values
ppm - - 6 |T ) 2.630 2.628
o
o2 Vol% 8:48 865 7 | LED monitor ) 1.919 1.920
H20 mg/m3 1525 1652 8 |Qi4 ) 2612 2631
02 Vol% 10.50 10.60 9 | Device temperature  (°C) 3.141 3.125
VALIDATION RESULT 10 | Constant light 1 (v) 0.030 0.032
Zero Span % Error 11 | Constant light 2 V) 0.028 0.028
Parameter Note
Ideal Actual Diff% Ideal Actual Diff | Acceptance 12 | 24V supply (V) 22.680 22.687
HCl ppm 0.00 001 | 002% | 3856 - £50% |- Positions
HF ppm | 0.00 001 | 005% | 2010 | 1964 | 229% | #5.0% [Passed 13 Q1 W) 1.263 1.260
NH3 pom | 000 | 012 | 025% | 4790 | 4812 | 046% | #25% |assed 14 |@ W) 0923 0932
Cco ppm 0.00 -0.03 0.01% 202.00 201.20 0.40% +5.0 % [Passed 5 @ W) 1.056 1051
16 | Q4 ) 1371 1371
NO ppm 0.00 1.04 0.52% | 199.00 | 201.70 | 1.36% | *2.5% [Passed -
S02 m 0.00 -0.06 0.07% 80.10 79.82 0.35% +2.5% [Passed 17| X-Position 0.2921 0:2986
PP : : 7% : : 0 22 18 | Y-Position -0.0844 -0.0855
NO2 ppm 0.00 -0.06 0.03% 195.00 195.40 0.21% +2.5% |Passed Check values
02 Vol% 0.00 -0.03 0.03% 19.80 1045 | 9.35% | #0.5% [Notpassed 19 | Sender/Receiver unit (%) 22 22
H20 Vol%e | 0.0 - - - - 20 | Background light ) 0.095 0.093
02 Vol% 3.94 4.00 0.06% | 20.95 21.04 | 0.09% | *0.5% |Passed 21 | Set reference temperature (-C) 41.0 41.0
CALIBRATION RESULT 22 | Contamination (%) <30 % -0.1% -0.1%
Z 5 i 9 9 9 9
S ero pan A:/; Error Note 23 | span point (%) 70.00 % 70.1 % 70.0 %
Ideal Actual Diff% Ideal Actual Diff% FIETER 24 | Zero point (%) 0.00 % 0.0 % 0.0 %
HCl ppm 0.00 0.00 0.00% | 3856 3856 | 0.00% [ #5.0% |Passed On stack
HF ppm 0.00 0.00 0.00% | 20.10 20.10 | 0.00% | #5.0% [Passed 25 | Blower unit operate Operate Normal Normal
NH3 ppm 0.00 0.00 0.00% [ 47.90 4790 | 0.00% [ *2.5% |Passed 26 | Cartridge filter Clean Clean Clean
co ppm 0.00 0.00 0.00% 202.00 201.73 0.13% +5.0 % |Passed 27 | Air hose-ID40 oK oK OK
. . .00 . . 9 +2.5% |Passed
NO ppm 0.00 0.00 0.00% 199.00 198.79 0.11% o |Passe 28 | Air hose-1D50 oK oK oK
S02 ppm 0.00 0.00 0.00% 80.10 80.10 0.00% +2.5 % |Passed
NO2 ppm 0.00 0.00 0.00% 195.00 195.00 0.00% +2.5 % |Passed
C02 Vol% 0.00 0.00 0.00% 19.80 19.80 0.00% +0.5 % |Passed
H20 Vol% 0.00 0.00 0.00% - - - - - CHECK BY : @,mgt
02 Vol | 394 394 | 000% | 2095 | 2095 | 0.00% | #05% [Passed . DATE : 11 Feb 2022
4
Job number : JID2100223-011 Job number : JID2100223-011
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM2 Location : CCE_CEM2
Work . jork. Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work ‘ o | jork. ‘ ‘ Mileage | | Traveling | PeTno - InsTRuMenTS Core. Lo,
date ‘ 18-Feb-22 | hour ‘ 6 ‘ Km. | 300 | hour | 3 date 18-Feb-22 hour 6 Km. 300 hour 3
S G ST SAMPLE GAS CONDITION SYSTEM
Scope of work.
SET-POINT STATUS/VALUE
Preventive maintenance continuous emission monitoring system. DESCRIPTION VALUE BEFORE | AFTER REMARK
Sampling System check Sampling system
Temperature in cabenet i r In cabinet 2 1C zC 2°C
¥ Passed I Failure Note Sample line temperature control ~120 °C 120 °C 120 °C
Temperature of sample line ¥ passed I Failure Air regulator 1 6 Bar 6 Bar 6 Bar
Sample gas pump operation ¥ Passed [ Failure Air regulator 2 6 Bar 6 Bar 6 Bar
Samol ) i ¥ passed I Failure Air regulator 3 3 Bar 3 Bar 3 Bar
Mple gas cooler operation Filter probe Clean/dry Clean/dry Clean/dry
Peristaltic pump operation ¥ Passed [ Failure
NO,-NO converter operation ¥ passed [ Failure Flow cell h 200-350 l/h 231.2 2264
Press PO hPa 908.9 912.1
Operation moisture filter element condition ¥ Passed [ Failure Press P1 (Cell) hPa 849.9 849.9
PLC and communities systems ¥ Passed [ Failure Press P2 (Ejektor) hPa 751.9 752.9
Air regulator condition ¥ Passed [ Failure Temp IR Cube < 331 3.1
Temp Electronics «C 287 278
Sample flow rate ¥ Not found I~ Found Temp Cel «c ~200°C 200.1 2001
Leakages in systems ¥ Passed I Found Press Ambient hpPa ~1013 hPa 998.3 996.1
Cube Energy 1 % 84.9 84.9
Gas analyzer check(SICK) Cube Energy 2 % 68.2 68.2
Gas analyzer operation and control W Passed [ Failure [~ Note Cube Energy 3 % 49.0 49.0
. . o ¥ Passed ; 02 with press Vol% 6.2 44
Diagnostics condition I Failure I~ Note 02 without press Voi% P ad
Gas analyzer responding for standard gas ¥ Passed I Failure ™ Note 02 voltage mv 17.3 143
Display & keypad operation ¥ Passed I~ Failure ST, GAS CONCENTRATION
Power supply 220 Vac ¥ Passed [ Failure Components | Concentration | Unit | YN19er | Certified Date | Expire Date ure (psi)
Zirconia Oxygen analyzer check(Fuji 5 Before | After
. . HCI 38.56 ppm | CC506821 9-Oct-17 9-Oct-25 0 0
Gas analyzer operation and control ¥ Passed I Failure [ Note: ... N3 o opm 0881982 30 Mar 9090 35 Mar 2091 200 100
Diagnostics condition ¥ Passed ™ Failure I Note: ... HF 20.1 ppm CC724637 05 Jun 2021 05 Jun 2022 900 900
Gas analyzer responding for standard gas ¥ Passed [ Failure I Note: . co 202 ppm
S0, 80.10 ppm | A00694SK 29 Jul 2020 29 Jul 2022 1,500 1,500
CORRECTIVE ACTION: No 199 ppm
0, 3.94 %Vol
- The standard gas HCL. empty NO, 195 ppm D400466 10 Mar 2020 09 Mar 2022 1,550 1,550
- Alarm S077 IR cube energy warring. o, 19.8 %Vol
- The standard gas of NH; has nearly empty. Ambient air 20.95 Yovol - -
PICO sign : @;Jﬁ}t Date: 18 Feb 2022
Customer sign : Date : CHECK BY : @m@t

DATE : 18 Feb 2022




Job number : JID2100223-011 Job number : JID2100223-011
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM2 Location : CCE_CEM2
Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo,
date ‘ 18-Feb-22 | hour ‘ 6 l Km. | 300 | hour | 3 date | 8Fe022 | pour | 6 | km. | 3% | hour 3
GAS ANALYZER REPORT
MEASUREMENT RESULT GENERAL CHECK
Measurement value : - q
ameter _ _ ok Unit name : [ CEM-2 | Location : ceE
re r
SET-POINT
ol opm 265 0.92 ITEM DESCRIPTION VALUE STATUS/VALUE REMARK
HF ppm 132 0.34 T Before After
NH3 ppm 1.60 130 1 Opacity measuring (%) Up to process 1.2 % 1.3%
) opm 0.50 0.50 2 Dust measuring (mg/m?) Up to process 0.91 0.94
NO opm 68.40 103.60 3 Extinction 0.0066 0.0066
. " 5
NO2 oom 0.00 0.00 4 Relatlve‘ o?aclty (%) 0.9 0.9
5 | (%) 99.3 98.5
NOX ppm 68.50 103.70
0 570 050 Sensor values
ppm - : 6 |T ) 2.551 2.628
o
o2 Vol% 990 1033 7 | LED monitor ) 1.920 1.920
H20 mg/m3 2451 2552 8 |Qi4 ) 2.598 2631
02 Vol% 8.82 10.45 9 | Device temperature  (°C) 3.101 3.125
VALIDATION RESULT 10 | Constant light 1 (v) 0.029 0.032
paramete Zero Span % Error \oe 11 | Constant light 2 V) 0.025 0.028
rameter
Ideal Actual Diff% Ideal Actual Difftp | Acceptance 12 | 24V supply (V) 22.710 22.687
HCl ppm 0.00 0.08 021% | 3856 - - £50% |- Positions
HF ppm | 0.00 007 | 035% | 2010 | 2080 | 3.48% | #5.0% |Passed 13 Q1 W) 1.260 1.260
NH3 pom | 000 | 005 | 010% | 4790 | 4729 | 1.27% | #25% |assed 14 |@ W) 0921 0932
Cco ppm 0.00 0.15 0.07% 202.00 202.18 0.09% +5.0 % [Passed 5 @ W) 1.076 1051
16 | Q4 ) 1.287 1371
NO ppm 0.00 -0.04 0.02% | 199.00 | 201.20 | 1.11% | *2.5% [Passed -
502 0.00 006 | 007% | 8010 | 7972 | 047% | *2.5% |Passed 17| X:Position 92911 02986
pom | O : 7% : : 0 22 18 | Y-Position -0.0851 -0.0855
NO2 ppm 0.00 -0.20 0.10% 195.00 196.01 0.52% +2.5% |Passed Check values
02 Vol% 0.00 0.01 0.01% 19.80 1959 | 021% | #0.5% |Passed 19 | Sender/Receiver unit (%) 21 22
H20 Vol%e | 0.0 - - - - 20 | Background light ) 0.094 0.093
02 Vol% 3.94 4.01 0.07% | 20.95 21.04 | 0.09% | *0.5% |Passed 21 | Set reference temperature (-C) 412 41.0
CALIBRATION RESULT 22 | Contamination (%) <30 % -0.1% -0.1%
Z 5 i 9 9 9 9
S ero pan A:/; Error Note 23 | span point (%) 70.00 % 70.1 % 70.0 %
Ideal Actual Diff% Ideal Actual Diff% FIETER 24 | Zero point (%) 0.00 % 0.0 % 0.0 %
HCl ppm 0.00 - - 38.56 - £5.0% |- On stack
HF ppm 0.00 - - 20.10 - £5.0% |- 25 | Blower unit operate Operate Normal Normal
NH3 ppm 0.00 - - 47.90 - £25% |- 26 | Cartridge filter Clean Clean Clean
co pem_ | 0.00 - - 202,00 - £50% | 27 | Air hose-1D40 oK oK oK
. - - ] - £25% |-
No pom_{ 000 19900 i 28 | Air hose-ID50 oK ok oK
S02 ppm 0.00 - - 80.10 - +25% |-
NO2 ppm 0.00 - - 195.00 - £25% |-
C02 Vol% 0.00 - - 19.80 - +0.5% |-
H20 Vol% | 0.00 - - - - S CHECK BY : .
02 Vol% 3.94 3.94% 20.95 - £05% |- 5
° 2 0 8 DATE : 18 Feb 2022
4
Job number : JID2100223-011 Job number : JID2100223-011
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM2 Location : CCE_CEM2
Work s jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work ‘ s | jork. ‘ ‘ Mileage | | Traveling | PeTno - InsTRuMenTS Core. Lo,
date ‘ 5Febr22 | hour ‘ 6 ‘ Km. | 300 | hour | 3 date 5Febr22 hour 6 Km. 300 hour 3
S ST SAMPLE GAS CONDITION SYSTEM
Scope of work.
SET-POINT STATUS/VALUE
Preventive maintenance continuous emission monitoring system. DESCRIPTION VALUE BEFORE | AFTER REMARK
Sampling System check Sampling system
Temperature in cabenet i In cabinet 2 1C zC 2°C
P ) W Passed [ Failure ™ Note Sample line temperature control ~120 °C 120 °C 120 °C
Temperature of sample line ¥ passed I Failure Air regulator 1 6 Bar 6 Bar 6 Bar
Sample gas pump operation ¥ Passed [ Failure Air regulator 2 6 Bar 6 Bar 6 Bar
Samoh ) i ¥ passed I Failure Air regulator 3 3 Bar 3 Bar 3 Bar
mple gas cooler operation Filter probe Clean/dry Clean/dry Clean/dry
Peristaltic pump operation ¥ Passed [ Failure D
NO,-NO converter operation I Passed I Failure Flow cell Vh 2003501/ 2334 215
Press PO hPa 907.5 908.7
Operation moisture filter element condition ¥ Passed [ Failure Press P1 (Cell) hPa 849.9 849.7
PLC and communities systems ¥ Passed [ Failure Press P2 (Ejektor) hPa 752.2 748.6
Air regulator condition I Passed I Failure Temp IR Cube < 39 321
Temp Electronics «C 282 26.7
Sample flow rate ¥ Not found I~ Found Temp Cel «c ~200°C 200.1 199.8
Leakages in systems ¥ Passed I Found Press Ambient hpPa ~1013 hPa 1004.1 1001.1
Cube Energy 1 % 85.0 85.0
Gas analyzer check(SICK) Cube Energy 2 % 67.9 67.9
Gas analyzer operation and control W Passed [ Failure [~ Note Cube Energy 3 % 48.7 48.7
. . o ¥ Passed ; 02 with press Vol% 65 6.0
Diagnostics condition I Failure I~ Note 02 without press Voi% o P
Gas analyzer responding for standard gas ¥ Passed I Failure ™ Note 02 voltage mv 16.7 18.2
Display & keypad operation ¥ Passed I~ Failure ST, GAS CONCENTRATION
o i P i
Power supply 220 Vac ¥ Passed [ Failure Components | Concentration | Unit | YW19er | Certified Date | Expire Date ressure (psi)
Zirconia Oxygen analyzer check(Fuji 5 Before | After
. . HCI 38.56 ppm | CC506821 9-Oct-17 9-Oct-25 0 0
Gas analyzer operation and control ¥ Passed I Failure [ Note: ... N3 o opm 0881982 20 Mar 2090 35 Mar 2091 200 300
Diagnostics condition ¥ Passed ™ Failure I Note: ... HF 20.1 ppm CC724637 05 Jun 2021 05 Jun 2022 900 800
Gas analyzer responding for standard gas ¥ Passed [ Failure I Note: . co 202 ppm
S0, 80.10 ppm | A00694SK 29 Jul 2020 29 Jul 2022 1,500 1,450
CORRECTIVE ACTION: No 199 ppm
0, 3.94 %Vol
- The standard gas HCL. empty NO, 195 ppm D400466 10 Mar 2020 09 Mar 2022 1,550 1,500
- Alarm S077 IR cube energy warring. o, 19.8 %Vol
- The standard gas of NH; has nearly empty. Ambient air 2095 Yovol - -
PICO sign : Q. Date: 25 Feb 2022
Customer sign : Date : CHECK BY : @m@t

DATE : 25 Feb 2022




Job number : JID2100223-011 Job number : JID2100223-011

Customer : GPSC Customer : GPSC

Equipment : CEMS ‘ Equipment : CEMS ‘

Location : CCE_CEM2 Location : CCE_CEM2

Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo,
date ‘ 25Feb-22 | hour ‘ 6 l Km. | 300 | hour | 3 date | 25022 | pour | & | km. | 3% | hour 3
GAS ANALYZER REPORT
MEASUREMENT RESULT GENERAL CHECK
Measurement value q R q
sarameter _ _ cemark Unit name : [ CEM-2 | Location : cce
aore r
SET-POINT
Hal opm 7.56 202 ITEM DESCRIPTION e STATUS/VALUE REMARK
HF ppm 1.07 0.48 T Before After
NH3 ppm 1.10 6.80 1 Opacity measuring (%) Up to process 1.3% 1.3%
0 ppm 1.60 1.40 2 Dust measuring (mg/m?) Up to process 0.94 0.94
NO opm 102.20 90.90 3 Extinction 0.0066 0.0066
- - o
NO2 o 0.30 0.00 4 Relatlvg oFaclty (%) 0.9 0.9
5 T (%) 98.5 98.5
NOX ppm 102.40 90.70
550 070 Sensor values
S02 pPm : - 6 | Transmissi v) 2.628 2.628
o
02 Vol 1106 1063 7 | LED monitor v) 1.920 1.920
H20 mg/m3 21.84 20.07 8 Q14 W) 2.631 2.631
02 Vol% 7.69 8.06 9 | Device temperature  (°C) 3.125 3.125
VALIDATION RESULT 10 | Constant light 1 V) 0.032 0.032
Zero Span % Error 11 | Constant light 2 V) 0.028 0.028
et el A oo | e A o | A | 12| 24V supply 0 22.687 22.687
HCl ppm | 0.0 002 | 00s% | 3856 - +5.0 % Positions
HF ppm | 000 002 | 009% | 2212 | 2080 | 597% | #5.0% [Notpassed B W) 1.260 1.260
NH3 pom | 000 | 002 | 004% | 4700 | 4729 | 127% | *2.5% |passed 14 1Q2 W) 0932 0932
(6] ppm 0.00 -0.15 0.07% 202.00 202.20 0.10% +5.0 % |Passed 5 @ W) 1051 1051
9 16 | Q4 v) 1371 1371
NO ppm 0.00 0.77 0.39% 199.00 200.87 0.94% +2.5% |Passed 1 -

2 0.00 0.04 0.05% 80.10 80.07 0.04% +2.5% |Passed 7| X-Position 02986 0:2986
50 pem | O . Sl : : il i 18 | Y-Position -0.0855 -0.0855
NO2 ppm 0.00 -0.32 0.16% 195.00 195.09 0.05% +2.5% |Passed ek ogilies
C02 Vol% 0.00 -0.01 0.01% 19.80 19.57 0.23% +0.5% |Passed 19 | Sender/Receiver unit (%) 22 22
H20 Vol% | 0.00 - - - - - 20 | Background light ) 0.093 0.093
02 Vol | 3.94 4.01 0.07% | 2095 2165 | 070% | *0.5% 21 | Set reference temperature (°C) 1.0 1.0

CALIBRATION RESULT 22 | Contamination (%) <30 % -0.1% -0.1%
z E i 9 .00 9 09 09
R £ pan A% E;:r o 23 | Span po.lnt (%) 70.00 % 70.0 % 70.0 %
Ideal Actual Diff% Ideal Actual Diff% SEEES 24 | Zero point (%) 0.00 % 0.0 % 0.0 %
HCl ppm 0.00 - - 38.56 - - +5.0 % On stack
HF ppm 0.00 0.00 0.00% 20.10 20.10 0.00% | *5.0% |Passed 25 | Blower unit operate Operate Normal Normal
NH3 ppm 0.00 - - 47.90 - - *2.5 % 26 | Cartridge filter Clean Clean Clean
o ppm_| 000 - - 20200 - £50% 27| Air hose-ID40 oK oK oK
B . 9
No pom_{ 000 199.00 225 % 28 | Air hose-IDS0 oK oK oK
S02 ppm 0.00 - 80.10 - +2.5%
NO2 ppm 0.00 - 195.00 - +2.5%
Cco2 Vol% 0.00 - 19.80 - +0.5%
H20 Voi% | 0.00 - - - g - - CHECK BY : .
02 Vol | 394 394 | 0.00% | 2095 | 2095 | 0.00% | 0.5% |Passed DATE: 25 Feb 2022

Job number : J1D2100223-011

Customer : GPSC

Equipment : CEMS ‘

Location : CCE_CEM2

Work s jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo,

date ‘ 5Febr22 | hour ‘ 6 ‘ Km. | 300 | hour | 3

Zirconia Oxygen Analyzer (FE. ZKM.)
MEASUREMENT RESULT BEFORE CALIBRATE
Measurement Value Range Swing
Parameter cel(mv.) | Temp(c) Note
Reading | Analog (mA) | MinVoi%) | Max(Voi%)
0, 0 - 25 Vol% 5.08 I 7.25 3.93% I 17.49% 48.8 801 Passed
VALIDATION RESULT
=) Span 9% Error
Ferametet tdeal | Actuial | it | %Ermor [ tdeal | Actual | it [ vemor | Acceptance fote
0, 0- 25 vooe| 180 | 201 [ o021 [ 021 | 2095 [ 2063 [ 032 | -1.28 [ £05% [Notpassed
CALIBRATION RESULT
Zero Span 9% Error
Fersmeter Ideal | Acwal | Drit | %Eror | Ideal | Actual | Drift | %Error | Acceptance ore
0, 0- 25 o] 180 | 202 | 022 | 022 | 2095 | 2095 [ 000 | 000 | £05% [passed
MEASUREMENT RESULT AFTER CALIBRATE
Measurement Value Range Swing
Parameter Cel(mv.) | Temp(‘C) Note
Reading | Analog (mA) Min(Vol%) | Max(Vol%)
0, 0- 25 vow| 681 | 83 181% | 2097% 488 | 800 Passed
*Error calculation from measurement scale.
CHECK BY : ik

DATE :

25 Feb 2022
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CERTIFICATE OF ANALYSIS
Grade of Product: CERTIFIED STANDARD-SPEC

Part Number. X02NI9OC15WO! Number

b 862 Reference 624015203161
fylm« Number. CC508821 Cynm: Volume: “42 r?r
;:omory 124 - Riverton (SAP) - NJ Cybinder Pressure 2015 PSIG

lysis Date Jul 02, 2019 Vaive Outlet 330
Lot Number $2.401530319.1
Product venfied by direct to calration standards traceable to N.LS.T, weights andfor N.LS.T.
Gas Mixture reference materials,
ANALYTICAL RESULTS
Component Req Conc Actual Concentration Analytical
(Mole %) Uncertainty
HYDROGEN CHLORIDE 40.00 PPIA 38.56 PPM ol 5%
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4 -
Approved for Release Page 1 of 824015303191

THE LINDE GROUP

Certificate Of Analysis
Special Gases Mixtue

N

Tustomer Detatly
ane

Asten
dhrey Cuttomes Tag o

19/1, 114000 P00, A Mausng £2y005.

N

1318719 Date of Ksue % Ap-2019
0153295 Materal Code 480400934 %
1120M Fileng prersue 1370 by GA L0035
vindes Ownes unog Coboder Matevsl_ Spect seal T
Anelpticol Result
Yo
Comeniaen  AMlyin Result Uncertaety Method of A
0 pom 4 9ppen ERLNTI 6) 198352
e + Vel
20 pem 1 IS el
Dethves W0x impuify 1643190 10.0 ppm
Ntogen Batance
Reference Stondord used in Assoy
Rebevence Standard Cybrder number Concertianion Txpued dote
Sulphur Dvossde 25800556 1031 +08ppm 04052020
Cadon Monande 25800156 9951 08ppm 4001-2020
Wiic Oude 5602749 10141 ppm 29002020
0 Nuogen
Analyticel Instruments used in Assoy
Instrument /Make/Model Anaiylical Princple Last Mot Caitxation
FIR Spectiometess facolet 550 HIR502 S A 2018
FIR Spectiometess hcolet 1550 R0 A 2019
FIIR Spectiometers tacolet 550 newo 29017019
Recommend usage coadition
M ‘ Swol | s pe date whchever comes ft
Slciage ondiion __ Keep @ well ventilation and secuie aied o
Comments
Dlease quote
Wote: =

1 AL uesate, s apmnrsond o0 o gt e o mede fwedy B, st siheramie pes el e Busay of e
o vl the §FA o by Fona A LA G001/ 12 /11 ot SIr—r

Sekaerya Paewascontom
Sagnatoly ¢ 20d on befaT e inge (118

Uinde (Thalland) Pl (o

10" e, B Vo &, 177 Mt 4
Canpten by 11508 1
< e Pt 153 e 8. | Bt
Pt W ) 14815

a1 rarwrooed @ /) ) 14 R ST 43 Bt
ot 5 M 10360 bt (14) 118 4980 b ) T 4301
Townsdnad 185 ) § auneaRs Sonaing s 1S

ARSI b ) 3D ;

Certificate Of Analysis
Special Gases Matue

Customer Detalls

ame raaen Costomer Tag o
Aralytica! System Ungureeting 1971, 7 Noen Phia, A Meang Ray0ng, Rayong.
mso
Tendcaie Dty )
v wNe Date of Hswe 29Ma-201% Laphed date 280 2000
Matens! Octay ) i
Producton Ocdet 0153354 Marenad Cede S08200-A 42 Cyinder Na. 07130
Gas centers Ta30m' (nomaal)  Filag pressure: 1480 b (9) Valve. Gresoss
Cyinder Ownee Lece Cybrdes wysenat Auneun Cybrdes Sie oL
Laboratory Repent
Conpanest Notmwesl Concentration  Analys's Beset® Usceaanty’ Methed of analyss’
w030 Do 00508 1S ppn 2% seve (6)148352
glvnz: R 400m a0t% 2% iehtve mseon
(b’:ﬂ“ Doude 0N 2. + M selatve (1)56€0-04
[ANtregen
1
|
Tecommend v1age Condition >
Mvaenyn utikzeton of foin chpn Comes fo
$320208 (ONGHOY
Comments
Note:
' e
prowdag
2 oo
o
2 (8) O - Specibed
Sukanya Patasconion -
mnwwmmumﬂlm( havnd) (o, 112
o 11 .
i repert ot b arpontin of 00 pt 1o

Linde (Thailand) Pubike Comparry Lu

utdn Bk sl i (g

e 91 waasoet 0.2/) W 14 s

18" P, By Yo A, 271 e 1, W it

anggio. Loyt HELOR, bl 91 1IN 4160
e P 10 1 Eangnih, & B, Oy e
Bk, W STV

s 165 8 § mubs Sy S 3108
267 <30 T ) 0379 12

e

)

puj
u

aJB.2WN|0A
u -
epuony usboiphy -

(2'9 W) "GN QVNL-YNONVE
3T THONVE 'V ‘MIVIONVE "L

TdNOD or1End (GNVIVHL) AN

|
3
{

sopAjeue JO SISEq 8y} UO Paya0 aJe §

(X G1'eLZ ‘1equi €101) ALS O} pejejal

(z = ¥ Jojoey abesanod) Aurepaoun 1uwaan pepuedxe oy se pessaidxa(, .

nesiput jiy “ewnjoA Jod sped |eap! se pajeidiajul aq 0} ae wdd pue jusased ul

R
=)}
=
=»
HHIREIETYT,
NHECEIEEEE
z|8| SE|E8%:
3|8 8 $s:5
‘ C Z|aiEg
/N, gng.
5 o
ol
3
W c "o:
g, 8
Sigé

1006 0

e

IPMsapUNg

-
I
m
104
2
=]
m
(9]
2
o
c
0




SERVICE REPORT
Preventive Maintenance (CEMs)
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Job number : JID2100223-012
Customer : GPSC
Equipment : CEMS ‘
Location : CCE_CEM1
Work jork Mileage Traveling Perro - InstRumenTs Corr., LTo.
date | 04-Mar-22 |hour ‘ 6 | Km. |300| hour | 3
SERVICE REPORT
Scope of work.

Preventive maintenance continuous emission monitoring system.
Sampling System check

Temperature in cabenet ¥ Passed [ Failure [ NOte: ..oooorrveeurrrivncniiiens
Temperature of sample line ¥ Passed I Failure T NOLE: wvovveerseeeerersrseenenes
Sample gas pump operation [¥ Passed I Failure [ Note: ....euueruueeeessreceeeninnns
Sample gas cooler operation ¥ Passed  [7 Failure ™ Note: ..ovvveveeeeenservveeerinns
Peristaltic pump operation ¥ passed I Failure
NO,-NO converter operation ¥ Passed [ Failure
Operation moisture filter element condition ¥ Passed [~ Failure
PLC and communities systems ¥ passed I Failure
Air regulator condition ¥ Passed [ Failure
Sample flow rate ¥ Not found I~ Found

U N IT Leakages in systems ¥ Passed [ Found

Gas analyzer check(SICK)

Gas analyzer operation and control ¥ Passed I Failure [~ note:
c E M S 1 Diagnostics condition ¥ Passed [~ Failure [ Note:

Gas analyzer responding for standard gas ¥ Passed I Failure [~ Note: ..

Display & keypad operation ¥ Passed I Failure I~ Note: ..

Power supply 220 Vxc [# Passed [ Failure [ Note: ...

Zirconia Oxygen analyzer check(Fuii

Gas analyzer operation and control ¥ Passed [ Failure W Note:

Diagnostics condition W Passed [ Failure I~ Note:

Gas analyzer responding for standard gas ¥ Passed I Failure [ Note: ......

CORRECTIVE ACTION:

he standard gas HCL. Empty
arm S077 IR cube energy warring.
he standard gas of NH; has nearly empty.

===

04 Mar. 2022

PICO sign : M

‘Customer sign :

i




Job number : JID2100223-012 Job number : JID2100223-012
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM1 Location : CCE_CEM1
Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo,
date ‘ 04-Mar-22 | hour ‘ 6 l Km. | 300 | hour | 3 date | M2 | hoye | 6 | km. | 3% | hour 3
SAMPLE GAS CONDITION SYSTEM GASIANARYZERIREBORT}
STATUSIVALUE MEASUREMENT RESULT
SET-POINT
DESCRIPTION REMARK M nt val
VALUE BEFORE AFTER Parameter e Remark
Sampling svstem Befaore After
) ature in cabinet ~25°C 25°C 25°C Hal ppm 430 18.63
Sample line temperature control ~120 °C 120 °C 120°C e opm 134 315
Air regulator 1 6 Bar 6.0 6.0
Air regulator 2 6 Bar 6.0 6.0 NH3 ppm 3.06 146
Air regulator 3 3 Bar 25 25 co ppm 0.50 1.60
Filter probe Clean/dry Clean Clean NO ppm 79.50 61.30
= NO2 ppm 1.10 0.90
Flow cell Ih 200-350 I/h 2208 216.0
Press PO hPa 9159 919.5 NOX ppm 80.60 62.20
Press P1 (Cell) hPa 849.9 850.1 502 ppm -0.50 -0.40
Press P2 (Ejektor) hPa 748.7 747.8 02 Vol 10.40 8.89
Temp IR Cube “C 339 339
Temp Electronics °C 30.4 29.8 H20 mg/m3 2561 1481
Temp Cell °C ~200 °C 199.8 199.9 02 Vol% 8.62 10.60
Press Ambient hPa ~1013 hPa 999.0 995.1 VALIDATION RESULT
Cube Energy 1 % 88.6 88.6
Cube Energy 2 % 715 715 Pa 20 Span % Error Note
Cube Energy 3 % 54.5 54.5 Ideal Actual Diff% Ideal Actual Diff% Acceptance
02 with press Vol% 64 89 HCl ppm 0.00 0.05 0.13% 38.56 - - +5.0% |-
02 without press Vol o4 89 HF ppm 0.00 2001 | 005% | 2010 | 2197 | 930% | #5.0% [Notpassed
02 voltage mv 17.9 113
NH3 ppm 0.00 0.19 0.40% | 47.90 47.23 1.40% | *2.5% |Passed
co ppm 0.00 -0.12 0.06% 202.00 202.40 0.20% +5.0 % |Passed
SAS CONGENTRATION 0 0.00 0.18 0.09% 99.00 99.96 0.48Y +2.5% |Passed
a N ppm . -0.1 .09% 199. 199. .48% .5 % |Passe
v o Cylinder o P Pressure (psi)

Componsntsjjicorcentationy UL || CFEREIRED | EEloED | S e s 502 pom | 000 | 040 | 050% | 8010 | 8012 | 0.02% | £2.5% [Passed
HCl 38.56 ppm | CC506821 9-Oct-17 9-Oct-25 0 0 NO2 ppm 0.00 0.81 0.42% | 195.00 | 19561 | 0.31% | *2.5% [Passed
NH3 7.9 ppm | D881982 20 Mar 2020 | 25 Mar 2021 300 250 co2 Vol% [ 0.00 000 | 0.00% | 19.80 1967 | 013% | *0.5% |Passed
HF 20.1 ppm | CC724637 05 Jun 2021 05 Jun 2022 750 600 20 Yo% 0.00 N B N N
co 202 pem 9 9 % | £05% [passed
S0, 80.10 ppm | A00694SK 29 Jul 2020 29 Jul 2022 1,450 1,400 02 Vol | 394 3.89 0.05% | 2095 | 20.67 | 0.28% > % |Passe
NO 199 opm CALIBRATION RESULT
0, 3.94 %Vol Zero Span 9% Error

Parameter Note
NO, 195 ppm D400466 10 Mar 2020 09 Mar 2022 1,500 1,500 Tdeal “Actual Diff% Tdeal Ty Diff | Acceptance
€O, 19.8 %oVol HCl ppm 0.00 - - 38.56 - - £50% |-
Ambient air 20.95 %oVol - HF ppm 0.00 0.00 0.00% | 20.10 2010 | 0.00% | #5.0% |Passed
NH3 ppm 0.00 - - 47.90 - - £25% |-
co ppm 0.00 - 202.00 - - 5.0% |-
NO ppm 0.00 - 199.00 - - £25% |
502 ppm 0.00 - 80.10 B B 5% |-
NO2 ppm 0.00 - 195.00 - - +2.5% |-
Cco2 Vol% 0.00 - 19.80 - - +0.5% |-
CHECK BY : M : H20 Vol% | 0.00 - - -
02 Vol% 3.94 - 20.95 - - +0.5% |-
DATE : 04 Mar. 2022
Job number : JID2100223-012 Job number : JID2100223-012
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM1 Location : CCE_CEM1
Work e jork. Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work . | jork. ‘ ‘ Mileage | | Traveling | PeTno - InsTRuMenTS Core. Lo,
date ‘ 04-Mar-22 | hour ‘ 6 ‘ Km. | 300 | hour | 3 date 11-Mar-22 hour 6 Km. 300 hour 3
GENERAL CHECK SERVICE REPORT
Unit name : [ CEM-1 [ Location : CcE Scope of work.
SET-POINT Preventive maintenance continuous emission monitoring system.
ITEM DESCRIPTION VALUE STATUS/VALUE REMARK Sampling System check
T ission measurem Before After .
- : Temperature in cabenet W Passed [ Failure I Note
1 Opacity measuring (%) Up to process 0.7 % 2.1 % .
> 5 Temperature of sample line ¥ Passed I Failure
2 Dust measuring (mg/m’) Up to process 0.51 1.52 ) % Passed ™ Fail
3 | Extinction 0.0040 0.0041 Sample gas pump operation asse ailure
4 Relative opacity (%) 0.6 0.8 Sample gas cooler operation ¥ Passed [ Failure
5 Transmission (%) 99.1 98.9 Peristaltic pump operation ¥ passed I Failure
Sensor values NO,-NO converter operation ¥ Passed [ Failure
6 | Transmission V) 2655 2671 Operation moisture filter element condition ¥ Passed I Failure
7 LED monitor v 2.003 2010 PLC and communities systems ¥ passed I Failure
8 1-4 V. 2.651 2.649 .
Q - v Air regulator condition ¥ Passed | Failure
9 Device temperature (°C) 3.110 3.109 ¥ Not found I Found
ot fount
10| Constant light 1 Q) 0.040 0.041 Sample flow rate und T Foun
11 | Constant light 2 (V) 0.028 0.027 Leakages in systems ¥ Passed [ Found
12 | 24V supply (V) 22.716 22.643 Gas analyzer check(SICK)
Positions Gas analyzer operation and control W Passed I Failure [~ note:
1 1 V. 1.4 1.441
1‘31 gz EV; 0 9:2 0621 Diagnostics condition ¥ Passed [~ Failure [ Note:
5 o3 W 0:921 0:922 Gas analyzer responding for standard gas ¥ Passed I Failure [~ Note: ..
16 | Q4 ) 1.389 1.390 Display & keypad operation ¥ Passed I Failure I~ Note: ..
17 | X-Position 0.5341 0.5216 Power supply 220 Vic ¥ Passed [ Failure [~ Note: ...
18 | Y-Position 0.0130 0.0129 Zirconia Oxygen analyzer check(Fuiji
Check values Gas analyzer operation and control ¥ Passed I Failure W Note: ......cccoouu
19 | Sender/Receiver unit (%) 25 25 Diagnostics condition W Passed ™ Failure [~ Note: ..ocoouvwvvnnnnnns
20 _| Background light ) 0.075 0.075 Gas analyzer responding for standard gas 7 Passed [ Failure [ Note: ...
21 | Set reference temperature (°C) 41.1 41.1
22 | Contamination (%) <30 % 0.2 % 0.2 % CORRECTIVE ACTION:
23 | Span point (%) 70.00 % 70.00 % 70.00 %
24 | Zero point (%) 0.00 % 0.0 % 0.0 % - The standard gas HCL. Empty
O Gl - Alarm S077 IR cube energy warring.
25 | Blower unit operate Operate Normal Normal - The standard gas of NH; has nearly empty.
26 | Cartridge filter Clean Clean Clean
27 | Air hose-ID40 OK OK OK
28 | Air hose-ID50 OK OK OK
CHECK BY : k. SR ok Date: 11 Mar. 2022
DATE : 04 Mar. 2022
Customer sign : Date:




Job number : JID2100223-012 Job number : JID2100223-012
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM1 Location : CCE_CEM1
Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo,
date ‘ 11-Mar-22 | hour ‘ 6 l Km. | 300 | hour | 3 date | 1M22 | hoye | 6| Tkm. | 3% | hour 3
SAMPLE GAS CONDITION SYSTEM GRS AN N2 BB EOR ]
STATUSIVALUE MEASUREMENT RESULT
SET-POINT
DESCRIPTION REMARK
VALUE BEFORE AGTER] Parameter easurement valve Remark
Sampling system Befaore After
in cabinet ~25°C 25°C 25°C Hal ppm 2.24 3.83
Sample line temperature control ~120 °C 120 °C 120 °C s opm 144 230
Air regulator 1 6 Bar 6.0 6.0
Air regulator 2 6 Bar 6.0 6.0 NH3 ppm 316 170
Air regulator 3 3 Bar 25 25 co ppm 1.30 0.50
Filter probe Clean/dry Clean Clean NO ppm 64.40 69.00
= NO2 ppm 1.40 1.50
Flow cell Ih 200-350 I/h 217.6 218.0
Press PO hPa 919.0 918.0 NOX ppm 66.20 58.80
Press P1 (Cell) hPa 849.9 850.1 502 ppm -0.50 -0.50
Press P2 (Ejektor) hPa 748.7 753.6 o2 Vol% 8.52 9.90
Temp IR Cube “C 338 332
Temp Electronics °C 282 28.4 H20 mg/m3 2L 2352
Temp Cell °C ~200 °C 200.1 200.1 02 Vol% 10.81 9.80
Press Ambient hPa ~1013 hPa 996.0 995.0 VALIDATION RESULT
Cube Energy 1 % 88.6 88.6 =
Cube Energy 2 % 715 715 ST © Sean % Error Note
Cube Energy 3 % 545 545 Ideal Actual Diff% Ideal Actual Difftp | Acceptance
02 with press Vol% 8.7 73 HCI ppm 0.00 0.01 0.03% 38.56 - +50% |-
: g - . HF m 0.00 0.03 0.15% 20.10 21.72 8.06% +5.0 % |Notpasst
02 without press Vol% 8.7 73 P 09 o
02 voltage mv 117 150
NH3 ppm 0.00 0.46 0.96% 47.90 47.18 1.50% +2.5% [Passed
Cco ppm 0.00 -0.11 0.05% 202.00 201.45 0.27% +5.0 % [Passed
SAS CONCENTRATION NO 0.00 0.07 0.04% 199.00 198.68 0.16% +2.5% [Passed
" ppm . -0. .04% . 1 o .5% |Passe
5 o Cylinder o _ Pressure (psi)

(s | ESiEniein | Wil NO. EEEARED | ERObED [ Smmm e 502 pom | 000 | 041 | os1% | 8010 | 7992 | 022% | #25% [Passed
HCl 38.56 ppm | CC506821 9-Oct-17 9-Oct-25 0 0 NO2 ppm 0.00 0.71 0.36% | 19500 | 196.14 | 0.58% | *2.5% [Passed
NH3 47.9 ppm D881982 20 Mar 2020 25 Mar 2021 300 250 co2 Vol% 0.00 -0.05 0.05% 19.80 19.59 | 0.21% | #0.5% [Passed
HF 20.1 ppm | CC724637 05 Jun 2021 05 Jun 2022 750 600 H20 Vol% 0.00 R R , R N
co 202 ppm " 5 ”

3 i . . . £0.5% |Passed
50, 80.10 pom | A00694SK | 291u12020 | 2932022 | 1450 | 1,400 02 Vol | 391 | 392 | 002% | 2095 | 2095 | 0.02% S
NO 199 ppm CALIBRATION RESULT
Z
0, 3.94 %Vol parameter ero Span % Error o
NO, 195 ppm D400466 10 Mar 2020 09 Mar 2022 1,500 1,500 Ideal “Actual Diff% Tdeal ‘Actual Diffte | Acceptance
€O, 19.8 %Vol HCl ppm 0.00 - - 38.56 - - £5.0% |-
Ambient air 20.95 %Vol - HF ppm 0.00 0.00 0.00% 20.10 20.10 0.00% | #5.0% [Passed
NH3 ppm 0.00 - - 47.90 - £25% |-
co ppm 0.00 - - 202.00 - +50% |-
NO ppm 0.00 - - 199.00 - £25% |-
S02 ppm 0.00 - - 80.10 - +25% |-
NO2 ppm 0.00 - - 195.00 - £25% |-
C02 Vol% 0.00 - - 19.80 - +0.5% |-
g ;’ H20 Vol% 0.00 - -
CHECK BY :
. 02 Vol% 3.94 - - 20.95 - £05% |-
DATE : 11 Mar. 2022
Job number : JID2100223-012 Job number : JID2100223-012
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM1 Location : CCE_CEM1
Work . jork. Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work o | jork. ‘ ‘ Mileage | | Traveling | PeTno - InsTRuMenTS Core. Lo,
date 11-Mar-22 | hour ‘ 6 ‘ Km. | 300 | hour | 3 date 18-Mar-22 hour 6 Km. 300 hour 3
GENERAL CHECK SERVICE REPORT
Unit name : [ CEM-1 [ Location : CcE Scope of work.
SET-POINT Preventive maintenance continuous emission monitoring system.
ITEM DESCRIPTION VALUE STATUS/VALUE REMARK Sampling System check
T ission measurem Before After .
- - AU s : Temperature in cabenet ¥ Passed I Failure W Note: ..oovveeeriiirireniinnns
1 Opacity measuring (%) Up to process 1.9 % 2.1 % .
- 5 Temperature of sample line ¥ Passed I Failure T NOLE: wvovveerseeeerersrseenenes
2 Dust measuring (mg/m’) Up to process 1.43 1.52 ) % Passed ™ Fail
3 [ Extinction 0.0085 0.0041 Sample gas pump operation asse AMlUre 7 NOtE: wuuvveeeevseenienrerieneenees
4 | Relative opacity (%) 1.0 0.8 Sample gas cooler operation ¥ Passed [ Failure  [7 Note: .ovvvvvvvevveeeersssssssnnns
5 Transmission (%) 99.1 98.9 Peristaltic pump operation ¥ passed I Failure
Sensor values NO,-NO converter operation ¥ Passed [ Failure
6 | Transmission V) 2599 2671 Operation moisture filter element condition ¥ Passed I Failure
7 LED monitor v 1.998 2010 PLC and communities systems ¥ passed I Failure
8 1-4 V. 2,612 2.649 .
Q - v Air regulator condition ¥ Passed | Failure
9 Device temperature (°C) 3.162 3.109 ¥ Not found I Found
ot fount
10| Constant light 1 Q) 0.039 0.041 Sample flow rate und T Foun
11 | Constant light 2 (V) 0.025 0.027 Leakages in systems ¥ Passed [ Found
12 | 24V supply (V) 22.725 22.643 Gas analyzer check(SICK)
Positions Gas analyzer operation and control W Passed I Failure [~ note:
1.42 1.441
1‘3‘ g; Ez; 0 912 0631 Diagnostics condition ¥ Passed [~ Failure [ Note:
5 o3 W 0:896 0:922 Gas analyzer responding for standard gas ¥ Passed I Failure [~ Note: ..
16 | Q4 ) 1.371 1.390 Display & keypad operation ¥ Passed I Failure I~ Note: ..
17 | X-Position 0.5449 0.5216 Power supply 220 Vic ¥ Passed [ Failure [~ Note: ...
18 | Y-Position 0.0260 0.0129 Zirconia Oxygen analyzer check(Fuiji
Check values Gas analyzer operation and control ¥ Passed I Failure W Note: ......cccoouu
19 | Sender/Recelver unit (%) 26 25 Diagnostics condition W Passed ™ Failure [~ Note: ..ocoouvwvvnnnnnns
20 _| Background light ) 0.075 0.075 Gas analyzer responding for standard gas 7 Passed [ Failure [ Note: ...
21 | Set reference temperature (°C) 41.1 41.1
22 | Contamination (%) <30 % 0.5 % 0.2 % CORRECTIVE ACTION:
23 | Span point (%) 70.00 % 70.00 % 70.00 %
24 | Zero point (%) 0.00 % 0.0 % 0.0 % - The standard gas HCL. Empty
- Alarm S077 IR cube energy warring.
90 stack The standard gas of NH; has nearl
25 | Blower unit operate Operate Normal Normal ne stancard gas of s has nearly empty.
26 | Cartridge filter Clean Clean Clean
27 | Air hose-ID40 OK OK OK
28 | Air hose-ID50 OK OK OK
EEEDTE @Mat 4 PICO sign : @m@t 3 Date : 18 Mar. 2022
DATE : 11 Mar. 2022
Customer sign : Date:




Job number : JID2100223-012 Job number : JID2100223-012
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM1 Location : CCE_CEM1
Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo,
date ‘ 18-Mar-22 | hour ‘ 6 l Km. | 300 | hour | 3 date | M2 | hoyr | 6 | Tkm. | 3% | hour 3
SAMPLE GAS CONDITION SYSTEM GRS AN N2 BB EOR ]
STATUSIVALUE MEASUREMENT RESULT
SET-POINT
DESCRIPTION REMARK
VALUE BEFORE AGTER] Parameter easurement valve Remark
Sampling system Befaore After
in cabinet ~25°C 25°C 25°C HCl ppm 1.22 133
Sample line temperature control ~120 °C 120 °C 120 °C s opm 078 71
Air regulator 1 6 Bar 6.0 6.0
Air regulator 2 6 Bar 6.0 6.0 NH3 ppm 198 L74
Air regulator 3 3 Bar 25 25 co ppm 0.40 0.20
Filter probe Clean/dry Clean Clean NO ppm 67.60 90.70
- NO2 ppm 1.50 1.50
Flow cell Ih 200-350 I/h 217.6 217.6
Press PO hPa 919.0 9183 NOX ppm 69.00 92.20
Press P1 (Cell) hPa 849.9 849.9 502 ppm -0.50 -0.50
Press P2 (Ejektor) hPa 748.7 750.9 02 Vol% 9.38 9.96
Temp IR Cube “C 338 338
Temp Electronics °C 28.2 303 H20 mg/m3 2159 2421
Temp Cell °C ~200 °C 200.1 200.1 02 Vol% 9.91 8.9
Press Ambient hPa ~1013 hPa 996.0 996.0 VALIDATION RESULT
Cube Energy 1 % 88.6 88.6 =
Cube Energy 2 % 715 715 ST © Sean % Error Note
Cube Energy 3 % 545 545 Ideal Actual Diff% Ideal Actual Difftp | Acceptance
02 with press Vol% 8.7 74 HCI ppm 0.00 0.08 0.21% 38.56 - - +50% |-
02 without press Vol 87 74 HF ppm | 0.00 004 | 020% | 2010 | 2002 | 040% | #5.0% [passed
02 voltage mv 117 15.1
NH3 ppm 0.00 0.43 0.90% 47.90 47.78 0.25% +2.5% [Passed
Cco ppm 0.00 -0.03 0.01% 202.00 201.55 0.22% +5.0 % [Passed
SAS CONCENTRATION NO 0.00 0.07 0.04% 199.00 198.41 0.30% +2.5% [Passed
" ppm . -0. .04% . z o .5% |Passe
5 o Cylinder o _ Pressure (psi)

Components | Concentration | Unit NO. Certified Date | Expire Date |—p & = o o s02 pom | 000 | 039 | 049% | soa0 | 8014 | 0.05% [ #25% [passed
HCl 38.56 ppm | CC506821 9-Oct-17 9-Oct-25 0 0 NO2 ppm 0.00 0.40 0.21% | 19500 | 196.02 | 052% | *2.5% [Passed
NH3 47.9 ppm D881982 20 Mar 2020 25 Mar 2021 200 100 co2 Vol% 0.00 -0.05 0.05% 19.80 19.79 | 0.01% | #0.5% [Passed
HF 20.1 ppm | CC724637 05 Jun 2021 05 Jun 2022 500 450 H20 Vol% 0.00 R R R N
co 202 ppm " 5 ”

3 . . . . £0.5% |Passed
50, 80.10 ppm | AQ0694SK | 291u12020 | 293ul2022 | 1400 | 1,350 02 Vol | 391 | 38 | 00% | 2095 | 2057 | 0.38% S
NO 199 ppm CALIBRATION RESULT
0, 3.94 %Vol Zero Span % Error
Parameter Note
NO, 195 ppm D400466 10 Mar 2020 09 Mar 2022 1,500 1,500 i Ideal ‘Actual Diff%. Ideal Actual Diffye | Acceptance
€O, 19.8 %Vol HCl ppm 0.00 - - 38.56 - - £5.0% |-
Ambient air 20.95 %Vol - HF ppm 0.00 0.00 0.00% 20.10 20.10 0.00% | #5.0% [Passed
NH3 ppm 0.00 - - 47.90 - £25% |-
co ppm 0.00 - - 202.00 - +50% |-
NO ppm 0.00 - - 199.00 - £25% |-
S02 ppm 0.00 - - 80.10 - +25% |-
NO2 ppm 0.00 - - 195.00 - £25% |-
C02 Vol% 0.00 - - 19.80 - +0.5% |-
g 6 H20 Vol% 0.00 - -
CHECK BY :
. 02 Vol% 3.94 - - 20.95 - £05% |-
DATE : 18 Mar. 2022
3
Job number : JID2100223-012 Job number : JID2100223-012
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM1 Location : CCE_CEM1
Work o jork. Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work ‘ o | jork. ‘ ‘ Mileage | | Traveling | PeTno - InsTRuMenTS Core. Lo,
date 18-Mar-22 | hour ‘ 6 ‘ Km. | 300 | hour | 3 date 25-Mar-22 hour 6 Km. 300 hour 3
GENERAL CHECK SERVICE REPORT
Unit name : [ CEM-1 [ Location : CcE Scope of work.
SET-POINT Preventive maintenance continuous emission monitoring system.
ITEM DESCRIPTION VALUE STATUS/VALUE REMARK Sampling System check
T ission measurem Before After .
- - AU i : Temperature in cabenet ¥ Passed I Failure W Note: ..oovveeeriiirireniinnns
1 Opacity measuring (%) Up to process 1.9 % 2.8 % .
- 5 Temperature of sample line ¥ Passed [ Failure |7 NOte: ..ouoverveeceecrirniceirnns
2 Dust measuring (mg/m’) Up to process 1.43 2.04 ) % Passed ™ Fail
3 [ Extinction 0.0085 0.0041 Sample gas pump operation asse AMlUre 7 NOtE: wuuvveeeevseenienrerieneenees
4 | Relative opacity (%) 1.0 0.8 Sample gas cooler operation ¥ Passed [ Failure  [7 Note: .ovvvvvvvevveeeersssssssnnns
5 Transmission (%) 99.1 98.9 Peristaltic pump operation ¥ passed I Failure
Sensor values NO,-NO converter operation ¥ Passed [ Failure
6 | Transmission V) 2599 2.608 Operation moisture filter element condition ¥ Passed I Failure
7 LED monitor v 1.998 2.038 PLC and communities systems ¥ passed I Failure
8 1-4 V. 2,612 2.624 .
Q - v Air regulator condition ¥ Passed | Failure
9 Device temperature (°C) 3.162 3.045 ¥ Not found I Found
ot fount
10| Constant light 1 Q) 0.039 0.040 Sample flow rate und T Foun
11 | Constant light 2 (V) 0.025 0.022 Leakages in systems ¥ Passed [ Found
12 | 24V supply (V) 22.725 22.903 Gas analyzer check(SICK)
Positions Gas analyzer operation and control W Passed I Failure [~ note:
1.42 1.501
1‘3‘ g; Ez; 0 912 0 ZTD Diagnostics condition ¥ Passed [~ Failure [ Note:
5 o3 W 0:896 0:824 Gas analyzer responding for standard gas ¥ Passed I Failure [~ Note: ..
16 | Q4 ) 1.371 1.496 Display & keypad operation ¥ passed [~ Failure T~ Note: ..
17 | X-Position 0.5449 0.8304 Power supply 220 Vic ¥ Passed [ Failure [~ Note: ...
18 | Y-Position 0.0260 -0.003 Zirconia Oxygen analyzer check(Fuiji
Check values Gas analyzer operation and control ¥ Passed [ Failure [ Note: ....ccoomuuu
19 | Sender/Receiver unit (%) 26 25 Diagnostics condition W Passed [ Failure [ NOte: ..ooverervennes
20 _| Background light ) 0.075 0.075 Gas analyzer responding for standard gas 7 Passed [ Failure [ Note: ...
21 | Set reference temperature (°C) 41.1 41.1
22 | Contamination (%) <30 % 0.5 % 0.6 % CORRECTIVE ACTION:
23 | Span point (%) 70.00 % 70.00 % 70.00 %
24 | zero point (%) 0.00 % 0.0 % 0.0 % - The standard gas HCL. Empty
- Alarm S077 IR cube energy warring.
On stack The standard gas of NH; has nearly empty.
: - I 3 ry .
25 | Blower unit operate Operate Normal Normal ~ We don't calibration the gas analyzer
26 | Cartridge filter Clean Clean Clean
27 | Air hose-ID40 OK OK OK
28 | Air hose-ID50 OK OK OK
EEEDTE @Mat PICO sign : @m@t Date : 25 Mar. 2022
DATE : 18 Mar. 2022
Customer sign : Date:




Job number : JID2100223-012 Job number : JID2100223-012
Customer : GPSC Customer : GPSC
Equipment : CEMS pIGO Equipment : CEMS pIGO
Location : CCE_CEM1 Location : CCE_CEM1
W | o [R] o [0 o [ 5 e e L W | e [R0E] [0 o [ 5 e
SAMPLE GAS CONDITION SYSTEM GASANAEYZERIREEORI]
pr— STATUSIVALUE MEASUREMENT RESULT
DESCRIPTION i BEFORE AFTER REMARK sarameter Measurement value remork
Sampling svstem Befaore After
in cabinet ~25°C 25°C 25°C Hal ppm 4.75 4.75
Sample line temperature control ~120 °C 120 °C 120°C pre oom 321 321
Air regulator 1 6 Bar 6.0 6.0
Air regulator 2 6 Bar 6.0 6.0 NH3 ppm 1.58 1.58
Air regulator 3 3 Bar 2.5 2.5 CO ppm 0.30 0.30
Filter probe Clean/dry Clean Clean NO ppm 106.20 106.20
Flow cell I/h 200-350 I/h 2176 222.0 No2 ppm 200 200
Press PO hPa 919.0 915.0 Nox ppm 108.20 108.20
Press P1 (Cell) hPa 849.9 850.0 502 ppm 0.40 0.40
Press P2 (Ejektor) hPa 748.7 749.4 02 Vol% 1022 1022
Temp IR Cube “C . ¥
Tem:z Electronics °C ;z.i z;; fi20 mg/m3 B4 247
Temp Cell «C ~200 °C 200.1 200.0 02 Vol% 8.84 8.84
Press Ambient hPa ~1013 hPa 996.0 998.9 VALIDATION RESULT
Cube Energy 1 % 88.6 88.6
Cube Energy 2 % 715 715 T 0 Sean % Error Note
Cube Energy 3 % 545 545 Ideal Actual Diff% Ideal Actual Diffto | Acceptance
02 with press Vol% 8.7 6.4 Hel ppm 0.00 - R 38.56 - - +5.0 %
02 without press Vol% 8.7 6.4 e oom 0.00 - B 20.10 - R 5.0 %
02 voltage mv 117 178
NH3 ppm 0.00 - - 47.90 - - +2.5%
CO ppm 0.00 - - 202.00 - - +5.0 %
GAS CONCENTRATION NO opm 0.00 B R 199.00 R - +2.5%
Components | Concentration | Unit Cy::rg-ler Certified Date | Expire Date B:fr::ure (:::r 502 ppm 0.00 N ~ 80.10 N ~ £2.5%
HCl 38.56 ppm | CC506821 9-Oct-17 9-Oct-25 0 0 NO2 ppm 0.00 - - 195.00 - - *2.5%
NH3 47.9 ppm D881982 20 Mar 2020 25 Mar 2021 100 100 o2 Vol% 0.00 B R 19.80 B R +0.5 %
HF 20.1 ppm | CC724637 05 Jun 2021 05 Jun 2022 450 450 20 Vol 0.00 N N N N N N
«© 202 ERT 02 Vol% 3.94 - - 20.95 - - £0.5 %
SO, 80.10 ppm A00694SK 29 Jul 2020 29 Jul 2022 1,350 1,350
NO 199 ppm CALIBRATION RESULT
0, 3.94 %Vol parameter Zero Span 9% Error Note
NO, 195 ppm D400466 10 Mar 2020 09 Mar 2022 1,500 1,500 Tdeal “Actual Diff% Tdeal “Actual Diff | Acceptance
o, 19.8 %Vol HCl ppm 0.00 - - 38.56 - - £5.0 %
Ambient air 20.95 %Vol - - - - HE ppm 0.00 N R 2010 N N 5.0 %
NH3 ppm 0.00 - - 47.90 - - +2.5%
co ppm 0.00 - - 202.00 - - +5.0 %
NO ppm 0.00 - - 199.00 - - +2.5%
S02 ppm 0.00 - - 80.10 - - +2.5%
NO2 ppm 0.00 - - 195.00 - - +2.5%
Cco2 Vol% 0.00 - - 19.80 - - +0.5%
. H20 Vol% 0.00 - - -
CHECKEY: . 02 Vo% | 394 g - 2095 g g 0.5 %
DATE : 25 Mar. 2022
2
Job number : JID2100223-012
Customer : GPSC
Equipment : CEMS pIGO
Location : CCE_CEM1
o | verz [ o] o [ M [ oo [T 5 Feme - nsrmaers Gorr. e
GENERAL CHECK
Unit name : [ CEM-1 [ Location : CcE
EM DESCRIPTION S STATUS/VALUE REMARK
T ission measurem Before After
1 Opacity measuring (%) Up to process 1.8 % 1.8 %
2 Dust measuring (mg/m?) Up to process 1.33 1.34
3 Extinction 0.0085 0.0041
4 Relative opacity (%) 1.0 0.8
5 Transmission (%) 99.1 98.9
Sensor values
6 Transmission V) 2.599 2.608
7 LED monitor V) 1.998 2.038
8 | Qi4 (V) 2.612 2.624
9 Device temperature (°C) 3.162 3.045
10 | Constant light 1 V) 0.039 0.040 UNIT
11 | Constant light 2 V) 0.025 0.022
12 | 24 V supply (V) 22.725 22.903
Positions
13 | Q1 V) 1.423 1.501 CEMSZ
14 | Q2 V) 0.915 0.810
15 | Q3 V) 0.896 0.824
16 | Q4 V) 1.371 1.496
17 | X-Position 0.5449 0.8304
18 | Y-Position 0.0260 -0.003
Check values
19 | Sender/Receiver unit (%) 2.6 2.5
20 | Background light (V) 0.075 0.075
21 | Set reference temperature (°C) 41.1 41.1
22 | Contamination (%) <30 % 0.5 % 0.6 %
23 | Span point (%) 70.00 % 70.00 % 70.00 %
24 | Zero point (%) 0.00 % 0.0 % 0.0 %
On stack
25 | Blower unit operate Operate Normal Normal
26 | Cartridge filter Clean Clean Clean
27 | Air hose-ID40 OK OK OK
28 | Air hose-ID50 OK OK OK
CHECK BY : @;ﬁt 3
DATE : 25 Mar. 2022
4




Job number : JID2100223-012 Job number : JID2100223-012
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM2 Location : CCE_CEM2
Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo,
date ‘ 04-Mar-22 | hour ‘ 6 l Km. | 300 | hour | 3 date | M2 | hoye | 6 | km. | 3% | hour 3
SERVICERERORT] SAMPLE GAS CONDITION SYSTEM
pe of k.
Scope of wor SET-POINT STATUS/VALUE
Preventive maintenance continuous emission monitoring system. DESCRIPTION VALUE BEFORE AFTER REMARK
Sampling System check Sampling system
. in cabinet ~25 °C 23°C 24°C
Temperature in cabenet ¥ Passed [~ Failure I Note: ........ Sample line temperature control ~120 °C 120 °C 120 °C
Temperature of sample line ¥ Passed [ Failure 7 Note: v Air regulator 1 6 Bar 6 Bar 6 Bar
Sample gas pump operation ¥ Passed [~ Failure [ Note: ............ Air regulator 2 6 Bar 6 Bar 6 Bar
. . Air regulator 3 3Bar 3 Bar 3 Bar
v .
Sample gas cooler operation [¥ Passed I Failure [ Note: ......... Fiter probe Clean/dry Cleanjdry | Clean/dry
Peristaltic pump operation ¥ Passed ™ Failure I Note: ............ s
NO,-NO converter operation ¥ Passed [ Failure [~ Note: ............ ell Vh 200-350 I/h 2318 2281
) i . Press PO hPa 908.5 909.7
Operation moisture filter element condition [¥ Passed I Failure ™ Note: ...t Press P1 (Cell) hPa 849.9 849.6
PLC and communities systems ¥ passed [ Failure I Note: ....coo.... Press P2 (Ejektor) hPa 749.4 751.9
Air regulator condition ¥ Passed [ Failure [ Note: ........... Temp IR Cube < 30 318
Temp Electronics «C 28.0 277
Sample flow rate ¥ Notfound I Found |~ note: ........... Temp Cell o ~200 °C 200.1 1999
Leakages in systems W Passed [~ Found [ Note: ............ Press Ambient hPa ~1013 hPa 1000.4 996.7
Cube Energy 1 % 84.8 84.8
Gas analyzer check(SICK) Cube Energy 2 % 67.8 678
Gas analyzer operation and control W Passed [ Failure [~ Note: ..ooovvovveooseoeeesss Cube Energy 3 % 486 486
! ) L W Passed ’ . 02 with press Vol% 82 7.9
Diagnostics condition I” Failure I 02 without press Vo 32 78
Gas analyzer responding for standard gas ¥ Passed [ Failure [~ NOE: vvoovvovveeesseseresresns 02 voltage mv 12.0 12.7
Display & keypad operation ¥ Passed I Failure 7 NOE: ..ooovveecvrrerierieeenns GAS CONCENTRATION
' . i [ i
Power supply 220 Vac [ Passed [ Failure [~ Note: oo Components | Concentration | Unit Cy::réder Certified Date | Expire Date ressure (psi)
Zirconia Oxygen analyzer check(Fuji 2 Befoie) After
. [ passed I Fail I Note: HCl 38.56 ppm | (CC506821 9-Oct-17 9-Oct-25 0 0
Gas analyzer operation and control asse! ailure ote: NH3 47.9 ppm | D881982 20 Mar 2020 | 25 Mar 2021 300 250
Diagnostics condition ¥ Passed [~ Failure [ Note: ... HF 20.1 ppm | CC724637 05 Jun 2021 05 Jun 2022 750 600
Gas analyzer responding for standard gas ¥ Passed I Failure [ Note: . co 202 ppm
S0, 80.10 ppm | A00694SK 29 Jul 2020 29 Jul 2022 1,450 1,400
CORRECTIVE ACTION: No 199 ppm
0, 3.94 %Vol
- The standard gas HCL. empty NO, 195 ppm D400466 10 Mar 2020 09 Mar 2022 1,500 1,500
- Alarm S077 IR cube energy warring. o, 19.8 %Vol
- The standard gas of NH; has nearly empty. Ambient air 20.95 Yovol -
PICO sign : k. Date : 04 Mar. 2022
Customer sign : Date : CHECK BY : @m@t
DATE : 04 Mar. 2022
Job number : JID2100223-012 Job number : JID2100223-012
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM2 Location : CCE_CEM2
Work e jork. Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work ‘ e | jork. ‘ ‘ Mileage | | Traveling | PeTno - InsTRuMenTS Core. Lo,
date ‘ 04-Mar-22 | hour ‘ 6 ‘ Km. | 300 | hour | 3 date 04-Mar-22 hour 6 Km. 300 hour 3
GAS ANALYZER REPORT
MEASUREMENT RESULT GENERAL CHECK
Measurement value Unit name : ‘ CEM-2 | Location : CCE
Parameter P yes Remark
faore
SET-POINT
Hal ppm 4.50 2.07 ITEM DESCRIPTION VALUE STATUS/VALUE REMARK
HF ppm 0.73 0.49 T Before After
NH3 ppm 1.80 2.10 1 Opacity measuring (%) Up to process 13% 23 %
) ppm 0.60 0.60 2 Dust measuring (mg/m°) Up to process 0.94 1.70
NO opm 83.70 66.10 3 Extinction 0.0066 0.0072
- - 5
NO2 oom 0.20 0.20 4 Relative opacity (%) 0.9 1.1
5 |7 issi (%) 98.5 98.0
NOX ppm 83.90 66.70
070 070 Sensor values
502 ppm : : 6 | Transmissi W) 2.628 2.661
9
co2 Vol 938 9.08 7 | LED monitor ) 1.920 1.919
H20 mg/m3 26.28 18.93 s Q14 ) 2631 2.685
02 Vol% 9.69 9.85 9 Device temperature (°C) 3.125 3.112
VALIDATION RESULT 10 | Constant light 1 ) 0.032 0.048
et zer0 Span e . 11| Constant light 2 V) 0.028 0.031
arameter o
Ideal Actual DIff% Ideal Actual Difftp | Acceptance 12 | 24V supply V) 22.687 22.544
Hl ppm | 0.00 001 | 0.03% | 3856 - - +50% |- Positions
HF ppm | 0.00 000 | 000% | 2010 | 2011 | 0.05% | #5.0% |Passed 13 QL W) 1.260 1.218
NH3 ppm | 0.00 003 | 006% | 4790 | 47.35 | 1.15% | #2.5% |passed 14 1Q2 W) 0.932 0.932
1 ) 1.051 1.04¢
co ppm 0.00 0.15 0.07% | 202.00 | 203.00 | 050% | *5.0% |Passed 5 |&3 ) 0 049
16 | Q4 V) 1371 1370
NO ppm 0.00 0.31 0.16% | 199.00 | 20146 | 1.24% | *2.5% |Passed -
502 0.00 0.09 0.11% 80.10 79.26 1.05% | +2.5% |Passed 17| X-Position 0.2986 02979
pem : : S : - el 22 18 | Y-Position -0.0855 -0.0856
, 9 o 9
NO2 ppm 0.00 0.07 0.04% | 19500 | 19460 | 021% | *2.5% |Passed Check values
o2 Vol% 0.00 0.00 0.00% 19.80 19.68 | 0.12% | *0.5% |Passed 19 | Sender/Receiver unit (%) 22 22
H20 Vol% [ 0.00 - - - - 20 | Background light V) 0.093 0.093
02 Vol% 3.94 4.05 0.11% | 2095 2125 [ 030% | *0.5% |Passed 21 | Set reference temperature (°C) 41.0 41.0
CALIBRATION RESULT 22 | Contamination (%) <30 % -0.1 % -0.1 %
i 9 9 9 9
R Zero Span % Error - 23 Span point (%) 70.00 % 70.0 % 70.0 %
Tdeal ‘Actual Diff% Ideal ‘actual Diffte | AAcceptance 24 | Zero point (%) 0.00 % 0.0 % 0.0 %
HCl ppm 0.00 - 38.56 - - +5.0% |- On stack
HF ppm 0.00 - 20.10 - - +5.0% |- 25 | Blower unit operate Operate Normal Normal
NH3 ppm 0.00 - 47.90 - - £25% |- 26 | Cartridge filter Clean Clean Clean
co ppm_| 000 - 202.00 - - £50% | 27 | Air hose-ID40 oK oK oK
B B R % |-
No ppm | 0.00 199.00 £25% 28 | Air hose-ID50 oK oK oK
S02 ppm 0.00 80.10 - - +2.5% |-
NO2 ppm 0.00 195.00 - - +25% |-
Cco2 Vol% 0.00 19.80 - - +0.5% |-
H20 Vol | 0.00 - g - - | CHECK BY : P
02 Vol%. 3.94 - 20.95 - - £05% |- DATE : 04 Mar. 2022




Job number : JID2100223-012 Job number : JID2100223-012
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM2 Location : CCE_CEM2
Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo,
date ‘ 11-Mar-22 | hour ‘ 6 l Km. | 300 | hour | 3 date | 1M22 | hoye | 6| Tkm. | 3% | hour 3
SERVICERERORT] SAMPLE GAS CONDITION SYSTEM
pe of k.
Scope of wor SET-POINT STATUS/VALUE
Preventive maintenance continuous emission monitoring system. DESCRIPTION VALUE BEFORE AFTER REMARK
Sampling System check Sampling system
. in cabinet ~25 °C 23°C 24°C
Temperature in cabenet ¥ Passed [~ Failure I Note: ........ Sample line temperature control ~120 °C 120 °C 120 °C
Temperature of sample line ¥ Passed [ Failure 7 Note: v Air regulator 1 6 Bar 6 Bar 6 Bar
Sample gas pump operation ¥ Passed [~ Failure [ Note: ............ Air regulator 2 6 Bar 6 Bar 6 Bar
) " Air regulator 3 3 Bar 3 Bar 3 Bar
v .
Sample gas cooler operation [# Passed ™ Failure [~ Note: ........... Fiter probe Clean/dry Clean/dry Clean/dry
Peristaltic pump operation ¥ Passed ™ Failure I Note: ............ s
NO,-NO converter operation ¥ Passed [ Failure [~ Note: ............ ell Vh 200-350 I/h 229.9 2281
i ) . Press PO hPa 910.1 909.7
Operation moisture filter element condition [¥ Passed I Failure ™ Note: ...t Press P1 (Cell) hPa 849.9 849.6
PLC and communities systems ¥ passed [ Failure I Note: ....coo.... Press P2 (Ejektor) hPa 748.0 751.9
Air regulator condition ¥ Passed [ Failure [ Note: ........... Temp IR Cube < 30 318
Temp Electronics °C 28.1 277
Sample flow rate ¥ Notfound I Found |~ note: ........... Temp Cell o ~200 °C 199.9 1999
Leakages in systems W Passed [~ Found [ Note: ............ Press Ambient hPa ~1013 hPa 997.7 996.7
Cube Energy 1 % 84.9 84.8
Gas analyzer check(SICK) Cube Energy 2 % 66.7 678
Gas analyzer operation and control W Passed [ Failure [~ Note: ..ooovvovveooseoeeesss Cube Energy 3 % 484 486
. ) ™ W Passed ’ . 02 with press Vol% 75 7.9
Diagnostics condition [ Failure 7 NOtE: wooeeeeeeeeeeeeessens 52 without press Vo s 7o
Gas analyzer responding for standard gas ¥ Passed [ Failure [~ NOE: vvoovvovveeesseseresresns 02 voltage mv 13.8 12.7
Display & keypad operation ¥ Passed I Failure 7 NOE: ..ooovveecvrrerierieeenns GAS CONCENTRATION
, . i P i
Power supply 220 Vac [ Passed [ Failure [~ Note: oo Components | Concentration | Unit Cy::réder Certified Date | Expire Date ressure (psi)
Zirconia Oxygen analyzer check(Fuji 2 Befoie) After
. [ passed I Fail I Note: HCl 38.56 ppm | (CC506821 9-Oct-17 9-Oct-25 0 0
Gas analyzer operation and control asse! ailure ote: NH3 47.9 ppm | D881982 20 Mar 2020 | 25 Mar 2021 250 200
Diagnostics condition ¥ Passed [~ Failure [ Note: ... HF 20.1 ppm | CC724637 05 Jun 2021 05 Jun 2022 600 500
Gas analyzer responding for standard gas ¥ Passed [ Failure [~ Note: . co 202 ppm
S0, 80.10 ppm | A00694SK 29 Jul 2020 29 Jul 2022 1,400 1,400
CORRECTIVE ACTION: No 199 ppm
0, 3.94 %Vol
- The standard gas HCL. empty NO, 195 ppm D400466 10 Mar 2020 09 Mar 2022 1,500 1,500
- Alarm S077 IR cube energy warring. o, 19.8 %Vol
- The standard gas of NH; has nearly empty. Ambient air 20.95 %vol -
PICO sign : k. Date : 11 Mar. 2022
Customer sign : Date : CHECK BY : @m@t
DATE : 11 Mar. 2022
Job number : JID2100223-012 Job number : JID2100223-012
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM2 Location : CCE_CEM2
Work . jork. Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work . | jork. ‘ ‘ Mileage | | Traveling | PeTno - InsTRuMenTS Core. Lo,
date 11-Mar-22 | hour ‘ 6 ‘ Km. | 300 | hour | 3 date 11-Mar-22 hour 6 Km. 300 hour 3
GAS ANALYZER REPORT
MEASUREMENT RESULT GENERAL CHECK
Measurement value i 0 - —
- — — E— Unit name : ‘ CEM-2 | Location : CCE
re r
SET-POINT
Hal ppm 375 1.96 ITEM DESCRIPTION VALUE STATUS/VALUE REMARK
HF ppm 1.58 1.81 T Before After
NH3 ppm 1.00 3.40 1 Opacity measuring (%) Up to process 0.6 % 0.5 %
%) opm 0.80 6.90 2 Dust measuring (mg/m°) Up to process 0.39 0.40
NO opm 73.00 56.30 3 Extinction 0.0029 0.0025
" : o
o2 oom 020 0.40 4 Relative opacity (%) 0.3 0.2
5 |7 issi (%) 99.3 98.0
NOX ppm 71.10 57.00
02 o7 070 Sensor values
ppm - - 6 | Transmissi W) 2.547 2542
o
co2 Vol% 849 7.08 7 | LED monitor ) 1911 1.907
H20 mg/m3 22.10 20.56 s | qua ) 2.549 2.545
02 Vol% 10.60 12.10 9 Device temperature (°C) 3.157 3.162
VALIDATION RESULT 10 | Constant light 1 ) 0.034 0.033
omete Zero Span %6 Error . 11 | Constant light 2 v) 0.027 0.027
arameter lote
Ideal Actual Diff% Ideal Actual Diffg | Acceptance 12 | 24V supply V) 23.78 23.56
HCl ppm 0.00 0.04 0.10% | 3856 - £5.0% |- Positions
HF ppm | 0.00 008 | 040% | 2010 | 1970 | 1.99% | #5.0% [Passed 13 |Q (\0) 1210 1.205
NH3 ppm 0.00 -0.05 0.10% | 47.90 4763 | 0.56% | *2.5% |Passed 4 1Q2 V) 0954 0.954
co ppm 0.00 0.07 0.03% | 202.00 | 203.14 | 0.56% | *5.0% |Passed 15103 ) 1027 1025
16 |Q4 W) 1.297 1.292
NO ppm 0.00 -0.86 0.43% 199.00 201.66 1.34% +2.5% [Passed —
S02 0.00 006 | 0.07% 80.10 7949 | 0.76% | +2.5% |Passed 17| X-Position 02660 02614
pem ° i 18 | Y-Position -0.0745 -0.0747
NO2 ppm 0.00 0.05 0.03% 195.00 195.25 0.13% +2.5% [Passed
Check values
o o 9 9
C0o2 Vol% 0.00 0.03 0.03% 19.80 19.41 0.39% +0.5 % [Passed 19 | Sender/Receiver unit (%) 23 22
H20 Vol% | 0.00 - - - - 20 | Background light ) 0.093 0.093
02 Vol | 394 405 | 011% [ 2095 | 2095 | 0.00% | *0.5% [Passed 21| Set reference temperature (°C) i1 1.0
CALTBRATIONTRESULT) 22 | Contamination (%) <30 % 3.5% 3.5%
Zer 5 i o 9 9 9
P ro pan % Error Note 23 | Span point (%) 70.00 % 70.0 % 70.0 %
ldeal Al Difito | Ideal _ Acal ___ Difite | APRe 24 | Zero point (%) 0.00 % 0.0 % 0.0 %
HCI ppm 0.00 - - 38.56 - +5.0% |- On stack
HF ppm 0.00 - - 20.10 - £5.0% |- 25 | Blower unit operate Operate Normal Normal
NH3 ppm 0.00 - - 47.90 - £25% |- 26 | Cartridge filter Clean Clean Clean
B B R % |-
co ppm | 000 202.00 Iiz ;" 27 | Air hose-ID40 oK oK oK
No pom_{ 000 - o | 19900 - S% L 28 | Air hose-IDS0 oK ok oK
S02 ppm 0.00 - - 80.10 - +2.5% |-
NO2 ppm 0.00 - - 195.00 - +2.5% |-
Cco2 Vol% 0.00 - - 19.80 - +0.5% |-
H20 Vol | 000 - - - - - | CHECK BY : @;ﬁt
02 Vol% 3.94 - - 20.95 - £05% |- DATE : 11 Mar, 2022




Job number : JID2100223-012 Job number : JID2100223-012
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM2 Location : CCE_CEM2
Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo,
date ‘ 18-Mar-22 | hour ‘ 6 l Km. | 300 | hour | 3 date | M2 | hoyr | 6 | Tkm. | 3% | hour 3
SERVICERERORT] SAMPLE GAS CONDITION SYSTEM
pe of k.
Scope of wor SET-POINT STATUS/VALUE
Preventive maintenance continuous emission monitoring system. DESCRIPTION VALUE BEFORE AFTER REMARK
Sampling System check Sampling system
. in cabinet ~25 °C 23°C 24°C
Temperature in cabenet ¥ Passed [~ Failure I Note: ........ Sample line temperature control ~120 °C 120 °C 120 °C
Temperature of sample line ¥ Passed [ Failure 7 Note: v Air regulator 1 6 Bar 6 Bar 6 Bar
Sample gas pump operation ¥ Passed [~ Failure [ Note: ............ Air regulator 2 6 Bar 6 Bar 6 Bar
) " Air regulator 3 3 Bar 3 Bar 3 Bar
v .
Sample gas cooler operation [# Passed ™ Failure [~ Note: ........... Fiter probe Clean/dry Clean/dry Clean/dry
Peristaltic pump operation ¥ Passed ™ Failure I Note: ............ s
NO,-NO converter operation ¥ Passed [ Failure [~ Note: ............ ell Vh 200-350 I/h 229.9 227.6
i ) . Press PO hPa 910.1 911.2
Operation moisture filter element condition [¥ Passed I Failure ™ Note: ...t Press P1 (Cell) hPa 849.9 849.7
PLC and communities systems ¥ passed [ Failure I Note: ....coo.... Press P2 (Ejektor) hPa 748.0 7525
Air regulator condition ¥ Passed [ Failure [ Note: ........... Temp IR Cube < 30 329
Temp Electronics °C 28.1 283
Sample flow rate ¥ Notfound I Found |~ note: ........... Temp Cell o ~200 °C 199.9 199.8
Leakages in systems ¥ Passed [~ Found [ Note: ............ Press Ambient hPa ~1013 hPa 997.7 997.2
Cube Energy 1 % 84.9 84.7
Gas analyzer check(SICK' Cube Energy 2 % 66.7 676
Gas analyzer operation and control W Passed [ Failure [~ Note: ..ooovvovveooseoeeesss Cube Energy 3 % 484 48.1
. . ™ W Passed ’ . 02 with press Vol% 75 67
Diagnostics condition [ Failure 7 NOtE: wooeeeeeeeeeeeeessens 52 vitht pres Vo s o7
Gas analyzer responding for standard gas ¥ Passed [ Failure [~ NOE: vvoovvovveeesseseresresns 02 voltage mv 13.8 159
Display & keypad operation ¥ Passed I Failure 7 NOE: ..ooovveecvrrerierieeenns GAS CONCENTRATION
, . i P i
Power supply 220 Vac [ Passed [ Failure [~ Note: oo Components | Concentration | Unit Cy::réder Certified Date | Expire Date ressure (psi)
Zirconia Oxygen analyzer check(Fuji 2 Befoie) After
. = 4 T Fail I Note: HCl 38.56 ppm | (CC506821 9-Oct-17 9-Oct-25 0 0
Gas analyzer operation and control Passe ailure ote: NH3 47.9 ppm | D881982 20 Mar 2020 | 25 Mar 2021 200 100
Diagnostics condition ¥ Passed [~ Failure [ Note: ... HF 20.1 ppm | CC724637 05 Jun 2021 05 Jun 2022 500 450
Gas analyzer responding for standard gas ¥ Passed [ Failure [~ Note: . co 202 ppm
S0, 80.10 ppm | A00694SK 29 Jul 2020 29 Jul 2022 1,400 1,350
CORRECTIVE ACTION: No 199 ppm
0, 3.94 %Vol
- The standard gas HCL. empty NO, 195 ppm D400466 10 Mar 2020 09 Mar 2022 1,500 1,500
- Alarm S077 IR cube energy warring. o, 19.8 %Vol
- The standard gas of NH; has nearly empty. Ambient air 20.95 %vol -
PICO sign : k. Date 18 Mar. 2022
Customer sign : Date : CHECK BY : @m@t
DATE : 18 Mar. 2022
Job number : JID2100223-012 Job number : JID2100223-012
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM2 Location : CCE_CEM2
Work jork. Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work | jork. ‘ ‘ Mileage | | Traveling | PeTno - InsTRuMenTS Core. Lo,
date | 18-Mar-22 | hour ‘ 6 ‘ Km. | 300 | hour | 3 date | 18Mar-22 | poy | 6 Km. 300 hour 3
GAS ANALYZER REPORT
MEASUREMENT RESULT GENERAL CHECK
Measurement value i 0 - —
- — — E— Unit name : ‘ CEM-2 | Location : CCE
re r
SET-POINT
Hal ppm 233 0.77 ITEM DESCRIPTION VALUE STATUS/VALUE REMARK
HF ppm 0.81 0.50 T Before After
NH3 ppm 2.00 1.30 1 Opacity measuring (%) Up to process 0.6 % 1.5%
%) opm 1.70 120 2 Dust measuring (mg/m°) Up to process 0.39 1.10
NO opm 123.00 74.50 3 Extinction 0.0029 0.0025
" : o
o2 oom 050 0.40 4 Relative opacity (%) 0.3 0.2
5 |7 issi (%) 99.3 98.0
NOX ppm 123.50 74.00
02 o7 70 Sensor values
ppm - - 6 | Transmissi W) 2.547 2.553
o
co2 Vol% 1030 7.5 7 | LED monitor ) 1911 1.942
H20 mg/m3 23.81 20.35 s | qua ) 2.549 3.560
02 Vol% 8.10 1146 9 Device temperature (°C) 3.157 3.040
VALIDATION RESULT 10 | Constant light 1 ) 0.034 0.033
Zero Span %6 Error 11 | Constant light 2 v) 0.027 0.026
Parameter Note
Ideal Actual Diff% Ideal Actual Diff | Acceptance 12 | 24V supply V) 23.78 22.688
HCl ppm 0.00 -0.01 0.03% | 3856 - £5.0% |- Positions
HF ppm | 0.00 001 | 00s% | 2010 | 1970 | 1.99% | #5.0% [passed 13 |Q (\0) 1210 1217
NH3 ppm 0.00 0.00 0.00% | 47.90 4763 | 0.56% | *2.5% |Passed 4 1Q2 V) 0954 0898
co ppm 0.00 0.17 0.08% | 202.00 | 203.14 | 0.56% | *5.0% |Passed 15103 ) 1027 1025
16 |Q4 W) 1.297 1.380
NO ppm 0.00 1.07 054% | 199.00 | 201.10 | 1.06% | +2.5% [Passed —
S02 0.00 0.04 0.05% 80.10 79.89 | 0.26% | +25% |Passed 17| X-Position 02660 0368
pem ° i e 18 | Y-Position -0.0745 -0.1342
- 0, 0 +2.
NO2 ppm 0.00 0.12 0.06% 195.00 200.90 3.03% o |Notpasse: Gl
o 9 9 9
C0o2 Vol% 0.00 0.01 0.01% 19.80 19.73 0.07% +0.5 % [Passed 19 | Sender/Receiver unit (%) 23 22
H20 Vol% | 0.00 - - - - - - 20 | Background light ) 0.093 0.093
02 Vol% 3.94 3.96 0.02% | 2095 2205 | 1.10% | *0.5% |Notpassed 21 | Set reference temperature (°C) 411 411
CALTBRATIONTRESULT) 22 | Contamination (%) <30 % 3.5% 3.5 %
P Zero Span % Error Note 23 | Span point (%) 70.00 % 70.0 % 70.0 %
ldeal Al Difito | Ideal _ Acal ___ Difite | APRe 24 | Zero point (%) 0.00 % 0.0 % 0.0 %
HCI ppm 0.00 - - 38.56 - +5.0% |- On stack
HF ppm 0.00 - - 20.10 - £5.0% |- 25 | Blower unit operate Operate Normal Normal
NH3 ppm 0.00 - - 47.90 - *25% |- 26 | Cartridge filter Clean Clean Clean
B B _ R % |-
co ppm | 000 - 202.00 _ Iiz ;" — 27 | Air hose-ID40 oK oK oK
NO ppm 0.00 0.00 0.00% 199.00 199.00 0.00% .5 % |Passe 28 | Air hose-ID50 oK oK oK
S02 ppm 0.00 - - 80.10 - - +2.5% |-
NO2 ppm 0.00 0.00 0.00% 195.00 195.00 0.00% +2.5 % |Passed
Cco2 Vol% 0.00 - - 19.80 - - +0.5% |-
H20 Vol | 000 - - - - - - | CHECK BY : @;ﬁt
02 Vol | 394 395 | 001% | 2095 | 2095 | 0.00% | #05% [Passed DATE : 18 Mar. 2022




Job number : JID2100223-012 Job number : JID2100223-012
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM2 Location : CCE_CEM2
Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo,
date ‘ 25-Mar-22 | hour ‘ 6 l Km. | 300 | hour | 3 date | M2 | houe | © | km. | 3% | hour 3
SERVICERERORT) SAMPLE GAS CONDITION SYSTEM
pe of k.
Scope of wor SET-POINT STATUS/VALUE
Preventive maintenance continuous emission monitoring system. DESCRIPTION VALUE BEFORE AFTER REMARK
Sampling System check Sampling system
. in cabinet ~25 °C 23°C 24°C
Temperature in cabenet ¥ Passed [~ Failure I Note: ........ Sample line temperature control ~120 °C 120 °C 120 °C
Temperature of sample line ¥ Passed [ Failure 7 Note: v Air regulator 1 6 Bar 6 Bar 6 Bar
Sample gas pump operation ¥ Passed [~ Failure [ Note: ............ Air regulator 2 6 Bar 6 Bar 6 Bar
) " Air regulator 3 3 Bar 3 Bar 3 Bar
v .
Sample gas cooler operation [# Passed ™ Failure [~ Note: ........... Fiter probe Clean/dry Clean/dry Clean/dry
Peristaltic pump operation ¥ Passed ™ Failure I Note: ............ s
NO,-NO converter operation ¥ passed [ Failure [ Note: ............ el Vh 2003501/ 2299 2309
i ) . . Press PO hPa 910.1 909.1
Operation moisture filter element condition ¥ Passed I Failure I~ Note: .vveeene Press P1 (Cell) hPa 849.9 849.9
PLC and communities systems ¥ passed [ Failure I Note: ....coo.... Press P2 (Ejektor) hPa 748.0 752.6
Air regulator condition ¥ Passed [ Failure [ Note: ........... Temp IR Cube < 30 30
Temp Electronics °C 28.1 286
Sample flow rate ¥ Notfound I Found |~ note: ........... Temp Cell o ~200 °C 199.9 199.8
Leakages in systems ¥ Passed [~ Found [ Note: ............ Press Ambient hPa ~1013 hPa 997.7 100.1
Cube Energy 1 % 84.9 84.7
Gas analyzer check(SICK) Cube Energy 2 % 66.7 674
Gas analyzer operation and control W Passed [ Failure [~ Note: ..ooovvovveooseoeeesss Cube Energy 3 % 484 477
. ) ™ W Passed ’ . 02 with press Vol% 75 6.5
Diagnostics condition [ Failure 7 NOtE: wooeeeeeeeeeeeeessens 52 vitht pres Vo s o5
Gas analyzer responding for standard gas ¥ Passed [ Failure [~ NOE: vvoovvovveeesseseresresns 02 voltage mv 13.8 16.7
Display & keypad operation ¥ Passed I Failure 7 NOE: ..ooovveecvrrerierieeenns GAS CONCENTRATION
, . i P i
Power supply 220 Vac [ Passed [ Failure [~ Note: oo Components | Concentration | Unit w::réder Certified Date | Expire Date ressure (psi)
Zirconia Oxygen analyzer check(Fuji = Befoie) After
. [ passed I Fail I Note: HCl 38.56 ppm | (CC506821 9-Oct-17 9-Oct-25 0 0
Gas analyzer operation and control asse! ailure ote: NH3 47.9 ppm | D881982 20 Mar 2020 | 25 Mar 2021 100 100
Diagnostics condition ¥ Passed [~ Failure [ Note: ... HF 20.1 ppm | CC724637 05 Jun 2021 05 Jun 2022 450 450
Gas analyzer responding for standard gas ¥ Passed [ Failure [~ Note: . co 202 ppm
S0, 80.10 ppm | A00694SK 29 Jul 2020 29 Jul 2022 1,350 1,350
CORRECTIVE ACTION: No 199 ppm
0, 3.94 %Vol
- The standard gas HCL. empty NO, 195 ppm D400466 10 Mar 2020 09 Mar 2022 1,500 1,500
- Alarm S077 IR cube energy warring. o, 19.8 %Vol
- The stat\darq gas of NH; has nearly empty. Ambient air 20.05 %vol -
- We don't calibration the gas analyzer
PICO sign : k. Date: 25 Mar. 2022
Customer sign : Date : CHECK BY : @m@t
DATE : 25 Mar. 2022
Job number : JID2100223-012 Job number : JID2100223-012
Customer : GPSC Customer : GPSC
Equipment : CEMS ‘ Equipment : CEMS ‘
Location : CCE_CEM2 Location : CCE_CEM2
Work o jork Mileage Traveling PeTno - InsTRuMenTS Core. Lo, Work ‘ o | jork. ‘ ‘ Mileage | | Traveling | PeTno - InsTRuMenTS Core. Lo,
date ‘ 25-Mar-22 | hour ‘ 6 ‘ Km. | 300 | hour | 3 date 25-Mar-22 hour 6 Km. 300 hour 3
GAS ANALYZER REPORT
MEASUREMENT RESULT GENERAL CHECK
Measurement value B : - —
Pe— — — Ea— Unit name : ‘ CEM-2 | Location : CCE
aore r
SET-POINT
Hal opm 454 454 ITEM DESCRIPTION VALUE STATUS/VALUE REMARK
HF ppm 2.83 2.83 T Before After
NH3 ppm 130 1.30 1 Opacity measuring (%) Up to process 0.7 % 0.7 %
) opm 0.80 0.80 2 Dust measuring (mg/m°) Up to process 0.53 0.53
NO ppm 109.20 109.20 3 Extinction 0.0029 0.0025
" : o
NO2 oom 0.10 010 4 Relative opacity (%) 0.3 0.2
5 |7 issi (%) 99.3 98.0
NOX ppm 109.20 109.20
0 %D o Sensor values
pem : : 6 | Transmissi W) 2.547 2.553
o
co2 Vol% .68 968 7 | LED monitor ) 1911 1.942
H20 mg/m3 23.53 23.53 8 Q14 W) 2.549 2.560
02 Vol% 8.88 8.88 9 Device temperature (°C) 3.157 3.040
VALIDATION RESULT 10 | Constant light 1 ) 0.034 0.033
Zero Span ppe— 11 | Constant light 2 v) 0.027 0.026
Parameter Note
Ideal Actual Diff% Ideal Actual Diffto | Acceptance 12 | 24V supply V) 23.78 22.688
HCl ppm 0.00 - - 38.56 - £5.0 % Positions
HF ppm | 0.00 B B 20.10 - £5.0 % B3| M 1.210 1.217
NH3 ppm 0.00 - - 47.90 - £2.5% 14 | W) 0954 089
co ppm 0.00 - 202.00 - +5.0 % 15 @ ) 1027 1025
16 |Q4 W) 1.297 1.380
NO ppm 0.00 - 199.00 - £2.5% —
02 000 010 oYy 17 | X-Position 0.2660 0.368
ppm : : 22 18 | Y-Position -0.0745 -0.1342
NO2 ppm 0.00 - 195.00 - +2.5% @kl
o2 Vol% 0.00 _ - 19.80 _ 205 % 19 | Sender/Receiver unit (%) 23 22
H20 Vol% | 0.00 - - - - - 20 | Background light (V) 0.093 0.093
02 Vol% 3.94 - - 20.95 - 0.5 % 21 | Set reference temperature (°C) 41.1 41.1
CALIBRATION RESULT 22 | Contamination (%) <30 % 3.5 % 3.5 %
i o 9 9 9
Parameter Zero Span % Error Note 23 Span point (%) 70.00 % 70.0 % 70.0 %
Ideal Actual Diff% Ideal Actual Diffy,_| Acceptance 24 | Zero point (%) 0.00 % 0.0 % 0.0 %
HCl ppm 0.00 - 38.56 - £5.0 % On stack
HF ppm 0.00 - 20.10 - +5.0% 25 | Blower unit operate Operate Normal Normal
NH3 ppm 0.00 - - 47.90 - *25% 26 | Cartridge filter Clean Clean Clean
o pom | 0.00 - - w00 ] - £5.0% 27| Air hose-ID40 oK ok oK
B B N [
NO ppm | 0.00 199.00 £25% 28 | Air hose-ID50 oK oK oK
502 ppm 0.00 - - 80.10 - +2.5%
NO2 ppm 0.00 - - 195.00 - +2.5%
co2 Vol% 0.00 - - 19.80 - £0.5 %
H20 Vol% | 0.00 - - - - - CHECKBY : @iﬂat
02 Vol% 3.94 - - 20.95 - +0.5 % DATE : 25 Mar. 2022




CERTIFICATE OF STANDARD GAS

gas

CERTIFICATE OF ANALYSIS

falty Gases
1c

Lasling Rood
NI 080770000

Grade of Product: CERTIFIED STANDARD-SPEC

Gas Muture reference materials.

Part Number X0ZNISSC15W0852 Reference Number £2-401530318-1
Cyhinder Number CC508821 Cybnder Volume 1hach
Laboestory 124 - Riverton (SAP) - NJ Cyfinder Pressure 2015 PS!
Analysis Date 24 02,2019 Vaive Outet 3%
bothumber $2:401530319.1

Product

verified by direct comparisen to calibralion standards traceable to N.LS.T. weights and/or N.LS.T.

ALYTICAL RESULTS

Component Regq Conc Actual Concentration Analytical

(Mole %) Uncertainty
HYDROGEN CHLORIDE 40,00 PPM 385 PPM b
NITROGEN Balance

Page 1 of 824005303481

Certificate Of Analysis
Special Gases Minture
Customes Detalls
Name Adaress Customer Tag No
Aralybeal Sysiem Engeeenng 19/1.1 Noen #hva, A Masng Rayeng, Rayeng.
M
Centifcate Details
Numder /e Oate of Isyve. 23Mp 2019 ¢ d -Apr-
v 00 A xpred dale 22-Apt-2020
PID3cbon Order 90153293 Materal Code 611800562 Cybader No 619720
Gas content 4340 (nomnal)  Fillag pressue 150 ba(g) vave €GA33058
Cylender Ownet LINOE Cyhnder Matenal Soecus seal Cybeder Sue 151
Laboratory Repart
Compooeen Normeal Concentiation  Anabysis Resuht' Uncesanty’ Methed of Anabysis
Anmona 500gpm 51 5pm 1 5% reldtve (6)198352
Nitrogen Latance
swol 1pe fust
Aixage condon Leep 10 weil ventiaiien and secore acea
Comments
Note.
' Ipeches
? 2 proveg
ey
3
) 16100 - Sgecibed
Sekaoya Panyasoontom
s Sagnanory lor and on unge (1hadand) Co. Lid

o gt Al b e 4t

uldn sl (uevine) Ve e

e
13 wront 273 o) 14 Aaran e 65 sty

Temrnaodont W5 ) 5 awsang suwins Bewen 0
Vo (o6 3050 0 ) T o) 14399 323

Linde (Thadand) Public Company Limated
e v

157 P, B o . 171 W 14, Rangd Fend 4 4 3 Band, Banghoem
onipter, Somapatan (900, 1o G40) JIMAIO0  fen 04D E3VAITY
ke Pt 18) Mot .1 g, A Saagpsbang. Ohibmemgaie 1410
adiad, e (44130576 470 9) e 4003 b 31O 311

Special Gases Mixture
Customer Details
Nome Address Customes TagNo
C(honburi Clean Energy Co., Ltd 40/5 Moo. 8, WHA Chonbur 1E 1, T 8o Win,
A Sniracha, Chon Bur 20230
Certificate Details
Number 3146/20 Date of tssue 29012020 Expiry date 292022
Matenal Detass
Production Order 90161005 Material Code 504800-5K-34 Cylinder No. AD06945K
Gas content asom’ filling pressure 137.0 bar Valve CGA 66055
Cyhnde: Ownes UNDE Cylinder Material 12 seal Cylinder Sue 40l
Laboratory Report
Anolyticol Result
Component Motmaat AnalysisResu' . Uncetamly'  Method of Analysis’ Assay Date
Concentration e
Sulphur Dioxide 800 ppm 80.1 ppm 2 1% relative (6) 1-PB-352 20-Jul & 29-Jul-20
Nitric Oxide 200 ppm 199 ppm + 1% relative (6) 1-PB-352 20-Jul & 2990120
Other NOx impurity Less than 9.9 ppm
Carbon Moncxide 200 ppm 202 ppm t 1% relative (6) 1-P8-352 20-jul & 29-)ul-20
in Nitrogen
Reference Stondord used in Assoy
Relerence Standaed Cylinder numbet Concentration Expiry date
Sulphur Dioxide 13318856 50 50 £ 0.40 ppm 16-0ct-2021
Natric Oxide 26581356 9937 2 0.40 ppm 30-0¢1-2020
Carbon Monaxide 25200356 251.0220ppm 30-Aug-2020
In Nitrogen
Anclyticol Instruments used in Assoy
Instrument/Make/Model Analytical Principle Last Multspont Calibration
FTIR Spectrometers Nicolet 1550 FIIR-502 17-u1-2020
FTIR Spectrometers Nicolet (550 FHIR-NO 1849uk-2020
FTIR Spectrometers Nicolet 1550 FTIR-CO 10-)uk-2020
Recommend usage condition
Manimum utilization 5% of actual content oc before expure date whichever comes first
Storage condition Keep in well ventilation and secure aied
Comments
When reordering, piease quote the material number
Note: o
' ™ n
o
athey tecogmsed nasonal mevslogy ity
(’n‘ :’O:‘MW (6)Oher - specibed (Yy
Sukanya Pannyasoontorm

ragerol)
The repo shall oce be resroduced exept

wBin G Uscrving) $vin (umeu)

&2 15 yRwDond 8 1/3 8] 14 MUATRA T s 65 R

foownaselnsd 165 ] § AR AU S0 14180
e (66) M 370 4T-9) s (64) 20 570323

Signatory lo and on'Behall of Linde (Thailand) Co., L1d

8-002/7

Linde (Thalland) Public Compamy Limétly ' 0! Cxtsbes 61
s

15" o, Bangna Towes A, 2/) e 14, Bingad end 0 4.3 Bod, Banghan

Bangalee. Lamuipeshans 10560 1ol (44) 2306100 Fan (68) 11304).

Welkgrow ast 105 Voo 5. Tanguamal, A Sangpskang, Chachonngsse 2411

alant, Ml (84) MITOLV0) fas (04) 308703,




JHE LINDE GF

Certificate Of Analysis
Special Gases Marture

Customer Details
Name Aoduesy Customes Tag No
Chosbun Clean [nergy (o, LM 40/5 Moo &, WHA Chonbusi 1E 1, T Bo W,
AS0racha, Chon Ben 20230
Certificate Detadty
Nambes 126720 Date of issue 10-Mar 2020 Dapury date. ¥ Ma-2002
Materal Detads
Production Oeder $0159123 Materal Code S08200-AL-42 Cyheder No 0300464
Gas conbent 7430 (ncounal ) Filkng pressure 145008 (9) Valve (GAB60 8%
(3 Ownet UINOE Cybnder Maserial Alyminym Cybnde: Sae S0t
Laboratory Regort
Componens Notmnal Concentiation  Analyws Resuh’ Uncertamty Method of Analyss
Nitiogen Doxde 200ppm 195 ppm = 2% telatve 16)1P8-382
Orygen 4.00% 394% 2% refatrve (N ACCLAQN
Carbon Dromae 2008 196% 1% (elotive OIACIA-08
0 Nitregen
Recommend wage condifion
Mamom eobzatien:  S% ol actual content o befare expue date whichever comes fist
Storage (ondtion Leep i well ventilaion and secure diea.
Comments
ate
' 10ece
2 . provdng
able. ot
3 (1) 6 Ovomatogaphy, (2 % et Analytes, {3) tlechochemcal Gaygen Analyes
Ant A (6) Othes - Speciied
Sukanya Pareryasoomonm
Signatory for and on behall of Linde (Thatland) Co., Ld
-y U
e ) e e 01

i Rk “rn )
pdmnelen) ¢ (e Uinde (Thailand) Public Company Limited

18 vt e 2/ 14 s e v 45wt

~ e
15" Vo, Banges o A, 2/) M 14, B B 030 65 ot Bamghite

R, a1V, o 44) NS ) TINAN)
Towrnacoat 101 o) 3 mirwad emons aown 14108

Tt g 34 578 91 e w6) 30378321

s Past 195 hoa 8, 1 Binganin, 4 Rengpikang Orachuenguse 14380
Pttt (0] -0 o ] 03032

A Liide compuny

Bidg 2
Plumsteadville, PA 18549
Argas e

CERTIFICATE OF ANALYSIS
F’m(}rad(: of Product: CERTIFIED STAN DARD-SPEC
b N\"v MN 222;2733671560706 selonﬂc; Number $G024C000019910-1
yhnder Number flinder Volume: 44
h:l:;:‘ugﬂ. :ﬁz:y 15?;:;!:004& -PA C;Ml Pressuro. Z‘OOOCSSIG
Lot Numbar SG02.1C000019910-1 eobiiens -
Prod weight
uct venfied by direct to calibration standards tracesble to N.1S.T. its and/or N.LS.T.
Gas Mature reference materials, )
ANALYTICAL RESULTS
Component Req Conc Actual Concentration Analytical
(Mole %) Uncertainty
HYDROGEN FLUORIOE
NITROGEN :ITMT" N .
Permanent Notes:-NA-
Notes:
Anatyss Date 682021
Expiration Date 562022
Blord +/- 20% Analytcal +/- §%
Gross Weight 24.5 Kg
NetWeght 22 Kg
Approved for Release

Page 1 01 56024C000019310.4

SERVICE REPORT
Preventive Maintenance (CEMs)

CHONBURI CLEAN ENERGY

April, 2022

BY:

PETRO-INSTRUMENTS CORP., LTD

UNIT

CEMs1




Job number : JID2100223-013 ‘ Job number : JID2100223-013 ‘
Customer : GPSC Customer : GPSC
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM1 Perie - BNSTRENENTS GO, 10 Location : CCE_CEM1 Perie - BNSTRENENTS GO, 10
Work Work Mileage Traveling Work Work Mileage Traveling
date l OL-Apr-22 l hour ‘ 6 ‘ Km. l 300 | hour | 3 date l 01-Apr-22 l hour ‘ 6 ‘ Km. l 300 | hour | 3
SERVICE REPORT SAMPLE GAS CONDITION SYSTEM
Scope of work. | STATUS/VALUE
cope ot wor DESCRIPTION S 4 REMARK
Preventive maintenance continuous emission monitoring system. BEFORE | AFTER
; Sampling system
Sampling System check T in cabinet ~25 °C 25°C 25°C
Temperature in cabenet W Passed [ Failure W Note: ........ Sample line temperature control ~120°C 120 °C 120 °C
Temperature of sample line ¥ Passed [ Failure [ Note: ... Airregulator 1 6 Bar &0 &0
. X Air regulator 2 6 Bar 6.0 6.0
Sample gas pump operation ¥ Passed [ Failure [ Note: ... A regulator 3 3 Bar 25 25
Sample gas cooler operation ¥ Passed [~ Failure [~ Note: ........... Filter probe Clean/dry Clean Clean
Peristaltic pump operation v i D e
rstaltic pump operat 7 Passed [ Failure T Note Flow cell h 200-350 I/h 217.6 2188
NO,-NO converter operation I Passed I Failure I Note: ............ Press PO hPa 9183 917.4
Operation moisture filter element condition ¥ Passed I Failure | Note: ... Press P1 (Cell) hPa 850.0 8498
- ) . Press P2 (Ejektor) hPa 748.6 749.1
PLC and communities systems ¥ Passed I Failure ™ Note: ........... Temn TR Cabe c 310 3o
Air regulator condition ¥ Passed [~ Failure [ Note: .......... Temp Electronics °C 29.9 29.8
Sample flow rate ¥ Not found I~ Found ™ Note: vevvvenn. Temp Cell °C ~200 °C 200.0 200.1
Kages i ¥ passed I Found Press Ambient hPa ~1013 hPa 997.8 994.7
Leakages in systems ound T Note: vvvvvvve. Cube Energy 1 % 88.6 88.6
Gas analyzer check(SICK) Cube Energy 2 % L5 715
) ) Cube Energy 3 % 545 545
Gas analyzer operation and control ¥ Passed I Failure T NOEE: cevteeeeeeeeeeeeerer e 02 with press Vol% 76 9.5
Diagnostics condition W Passed  I” Failure ™ NOte: wooovvvveeerrrresssssssrrr, 02 without press Vol 76 95
Gas analyzer responding for standard gas 7 Passed T Failure [~ NOME: vvvvvvvoovoessseossesssens 02 voltage mv 145 0
Display & keypad operation ¥ Passed I Failure 7 NOtE: .uovvuvverrrerrrrrerrneanns
STANDARD GAS CONCENTRATION
Power supply 220 V¢ ¥ passed [ Failure | Note: .oooovvveunven. Cylinder Pressure (psl)
Zirconia Oxygen analyzer check(Fuii) Components | Concentration | Unit NO. Certified Date | Expire Date Before After
Gas analyzer operation and control [~ Passed ¥ Failure M Note: ... HCl 38.56 ppm CC506821 9-Oct-17 9-Oct-25 0 0
Diagnostics condition W Passed [ Failwre | Note: ... NH3 47.9 ppm | D881982 20 Mar 2020 25 Mar 2021 100 90
i HF 20.1 ppm | (CC724637 05 Jun 2021 05 Jun 2022 450 400
Gas analyzer responding for standard gas [ Passed I Failure ¥ Note: . © 202
ppm
SO, 80.10 ppm A00694SK 29 Jul 2020 29 Jul 2022 1,300 1,250
CORRECTIVE ACTION: NO 199 opm
o, 3.94 %Vol
- The standard gas HCL. Empty NO2 195 oo D400466 10 Mar 2020 09 Mar 2022 1,500 1,450
- Alarm S077 IR cube energy warring. 2 l::pm ar ar , g
- The standard gas of NH, has nearly empty. 0, 19.8 Yevol
- We don't calibration the gas analyzer Ambient air 20.95 %Vol -
- Oxygen sensor was fail.
PICO sign : k. Date: 01 Apr. 2022 T .
Customer sign : Date : DATE : 01 Apr. 2022
2
Job number : JID2100223-013 ‘ Job number : JID2100223-013 ‘
Customer : GPSC Customer : GPSC
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM1 PETRO - InsTRUMENTS Cone. Lo, Location : CCE_CEM1 PerRo - InsTRUMENTS CoRe, Lo,
Work o Work Mileage Traveling Work o Work Mileage Traveling
date ‘ 01-Apr-22 ‘ hour ‘ 6 ‘ Km. [ 300 | hour | 3 date ‘ 01-Apr-22 ‘ hour ‘ 6 ‘ Km. [ 300 | hour | 3
GAS ANALYZER REPORT L (AR
MEASUREMENT RESULT
Unit name : [ CEM-1 [ Location : CcE
sorametor Measurement value ook
Befaore After EM DESCRIPTION o STATUS/VALUE REMARK
HCl ppm 9.38 3.13 P Before After
HF ppm 212 214 1 | Opacity measuring (%) Up to process 1.6 % 1.5 %
NH3 ppm 213 418 2 Dust measuring (mg/m?) Up to process 1.12 1.11
co ppm 030 140 3 | Extinction 0.0089 0.0090
NO ppm 140.40 76.10 4 | Relative opacity (%) 1.1 1.0
NO2 ppm 1.60 1.40 5 Transmission (%) 99.7 98.0
NOX ppm 142.00 77.60 Sensor values
S02 ppm -0.50 -0.50 6 Transmission V) 2.560 2.618
02 Vol% 1135 7.90 7 | LED monitor V) 2,112 2.048
H20 mg/m3 23.89 21.49 8 Q14 v) 2.620 2.644
02 Vol% 8.35 11.68 9 | Device temperature  (°C) 3.167 3.051
10 | Constant light 1 ) 0.040 0.039
VALIDATION RESULT N
= S 11 | Constant light 2 V) 0.022 0.021
Parameter = - = ] Note 12| 24V supply v) 22.74 22.88
Ideal Actual Dff% Ideal Actual Dff% Positions
HCl ppm 0.00 0.01 0.03% | 3856 - - +5.0 % 13 | Q1 v 1418 1510
HF pom [ 000 000 | o000% | 2010 | 2073 | 3.13% | £5.0% [Passed 4 Q2 ) 0.917 0.811
NH3 ppm 0.00 0.15 031% | 47.90 4648 | 2.96% | +2.5% 15 | Q3 ) 0.883 0.878
co ppm 0.00 -0.08 0.04% 202.00 201.52 0.24% +5.0 % [Passed 16 | Q4 V) 1.371 1.394
NO ppm 0.00 -0.28 0.14% 199.00 199.31 0.16% +2.5% [Passed 17 | X-Position 0.7474 0.771
S02 ppm 0.00 -0.44 0.55% 80.10 79.80 0.37% +2.5% [Passed 18 | Y-Position 0.0258 0.0189
NO2 ppm 0.00 0.46 0.24% 195.00 196.60 0.82% +2.5% [Passed Check values
co2 Vol% | 0.00 003 | 0.03% | 19.80 19.63 | 0.17% | *05% |Passed 19 | Sender/Receiver unit (%) 2.6 25
H20 Vol% 0.00 - - - - - 20 | Background light V) 0.075 0.075
02 Vol | 394 388 | 0.06% | 2095 [ 2087 | 0.08% | 0.5% [passed 21 | Set reference temperature (°C) 4.0 4.0
CALIBRATION RESULT 22 | Cor ination (%) <30 % 0.5% 0.5 %
23 | Span point (%) 70.00 % 70.00 % 70.00 %
Zero Span % Error -
Parameter Pl Note 24 | zero point (%) 0.00 % 0.0 % 0.0 %
Ideal Actual Diff% Ideal Actual Diff% e
Hal ppm | 0.00 - - 3856 - - +5.0 % D Stack _
HF pom | 0.00 000 | 000% | 2010 | 2010 | 0.00% | £5.0% |Passed 25 _| Blower unit operate Operate Normal Normal
NH3 ppm 0.00 0.00 0.00% | 4790 | 4790 | 0.00% | *25% [Passed 26 | Cartridge filter Clean Clean Clean
co ppm 0.00 0.00 0.00% | 202.00 | 202.00 | 0.00% [ #5.0% [Passed 27 | Air hose-ID40 OK OK oK
NO ppm 0.00 0.00 0.00% | 199.00 | 199.00 [ 0.00% | *2.5% |Passed 28 | Air hose-ID50 OK OK OK
502 ppm 0.00 0.00 0.00% [ 80.10 80.10 | 0.00% | *2.5% |Passed
NO2 ppm 0.00 0.00 0.00% [ 195.00 | 195.00 [ 0.00% | *2.5% |Passed
co2 Vol% 0.00 0.00 0.00% 19.80 19.80 | 0.00% | #0.5% [Passed CHECK BY : M
H20 Vol% 0.00 - - - DATE : o1 Aoy, 2022
02 Vol% 3.94 3.94 0.00% | 20.95 2095 | 0.00% | +0.5% |Passed : pr.




Job number : JID2100223-013 ‘ Job number : JID2100223-013 ‘
Customer : GPSC Customer : GPSC
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM1 Perie - BNSTRENENTS GO, 10 Location : CCE_CEM1 Perie - BNSTRENENTS GO, 10
Work Work Mileage Traveling Work Work Mileage Traveling
date l 08-Apr-22 l hour ‘ 6 ‘ Km. l 300 | hour | 3 date l 08-Apr-22 l hour ‘ 6 ‘ Km. l 300 | hour | 3
SERVICE REPORT SAMPLE GAS CONDITION SYSTEM
Scope of work. | STATUS/VALUE
cope ot wor DESCRIPTION S 4 REMARK
Preventive maintenance continuous emission monitoring system. BEFORE | AFTER
Sampling System check in cabinet ~25 °C 2°C 25°C
Temperature in cabenet W Passed [ Failure [~ Note: ........ Sample line temperature control ~120°C 120 °C 120 °C
Temperature of sample line ¥ Passed [ Failure [ Note: ... Airregulator 1 6 Bar &0 &0
. X Air regulator 2 6 Bar 6.0 6.0
Sample gas pump operation [# Passed [ Failure ¥ Note: ........... Air regulator 3 3Bar 25 25
Sample gas cooler operation ¥ Passed [~ Failure [~ Note: ........... Filter probe Clean/dry Clean Clean
Peristaltic pump operation v i D e
rstaltic pump operat 7 Passed [ Failure T Note Flow cell h 200-350 I/h 212 224.0
NO,-NO converter operation I Passed I Failure I Note: ............ Press PO hPa 915.6 913.0
Operation moisture filter element condition ¥ Passed I Failure | Note: ... Press P1 (Cell) hPa 8499 8499
- ) . Press P2 (Ejektor) hPa 749.6 750.6
PLC and communities systems ¥ Passed I Failure ™ Note: ........... Temn TR Cabe c 315 o1
Air regulator condition ¥ Passed [~ Failure [ Note: .......... Temp Electronics °C 29.1 31.0
Sample flow rate ¥ Not found I~ Found ™ Note: vevvvenn. Temp Cell °C ~200 °C 199.9 199.8
) ¥ passed I Press Ambient hPa ~1013 hPa 998.9 996.4
Leakages in systems asse Found 7 Note: ... Cube Energy 1 % 93.7 94.4
Gas analyzer check(SICK) Cube Energy 2 % 91.0 90.6
) ) Cube Energy 3 % 83.1 798
Gas analyzer operation and control ¥ Passed I Failure [ Note: v, 02 with press Vol 69 54
Diagnostics condition W Passed 7 Failure [ Note: woovroovoeoooossooosson 02 without press Vol% 7.66.9 5.4
Gas analyzer responding for standard gas 7 Passed T Failure [~ NOME: vvvvvvvoovoessseossesssens 02 voltage mv 171 219
Display & keypad operation ¥ Passed I Failure 7 NOtE: .uovvuvverrrerrrrrerrneanns
STANDARD GAS CONCENTRATION
Power supply 220 Vac ¥ passed [ Failure ™ Note: .veverreernnns Cylinder Pressure (psi)
Zirconia Oxygen analyzer check(Fuii) Components | Concentration | Unit NO. Certified Date | Expire Date Before After
Gas analyzer operation and control [~ Passed ¥ Failure M Note: ... HCl 38.56 ppm CC506821 9-Oct-17 9-Oct-25 0 0
Diagnostics condition W Passed [ Failwre | Note: ... NH3 47.9 ppm | D881982 20 Mar 2020 25 Mar 2021 90 90
i HF 20.1 ppm | (CC724637 05 Jun 2021 05 Jun 2022 300 200
Gas analyzer responding for standard gas [ Passed I Failure ¥ Note: . © 202
ppm
SO, 80.10 ppm A00694SK 29 Jul 2020 29 Jul 2022 1,250 1,250
CORRECTIVE ACTION: NO 199 opm
9
- The standard gas HCL. Empty 0 394 Vol
—Alarm 5077 IR cube energy warfing NO, 195 ppm |  D400466 10 Mar 2020 09 Mar 2022 1,450 1,450
- The standard gas of NH, has nearly empty. 0, 19.8 Yevol
- We don't calibration the gas analyzer Ambient air 20.95 %Vol -
- Oxygen sensor was fail.
PICO sign : k. Date: 08 Apr. 2022 T .
Customer sign : Date : DATE : 08 Apr. 2022
2
Job number : JID2100223-013 ‘ Job number : JID2100223-013 ‘
Customer : GPSC Customer : GPSC
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM1 PETRO - InsTRUMENTS Cone. Lo, Location : CCE_CEM1 PerRo - InsTRUMENTS CoRe, Lo,
Work . Work Mileage Traveling Work . Work Mileage Traveling
date ‘ 08-Apr-22 ‘ hour ‘ 6 ‘ Km. [ 300 | hour | 3 date ‘ 08-Apr-22 ‘ hour ‘ 6 ‘ Km. [ 300 | hour | 3
GAS ANALYZER REPORT L (AR
MEASUREMENT RESULT
Unit name : [ CEM-1 [ Location : CcE
oorameter Measurement value ek
Befaore After EM DESCRIPTION o STATUS/VALUE REMARK
HCI ppm 9.47 3.05 T Berora After
HF ppm 142 14 1 | Opacity measuring (%) Up to process 2.0 % 2.1%
NH3 ppm 3.1 1.03 2 Dust measuring (mg/m?) Up to process 1.49 1.58
co ppm 0.60 040 3 | Extinction 0.0085 0.0097
NO ppm 101.30 95.10 4 | Relative opacity (%) 1.0 1.1
NO2 ppm 0.40 0.40 5 Transmission (%) 98.1 97.9
NOX ppm 101.70 95.50 Sensor values
502 ppm -0.40 -0.50 6 | Transmission V) 2.602 2.604
02 Vol 1073 1036 7 | LED monitor V) 1.997 1.991
H20 mg/m3 19.10 2239 8 |Q14 V) 2.597 2.603
02 Vol% 8.48 9.29 9 | Device temperature  (°C) 3.148 3.157
10 | Constant light 1 V) 0.039 0.039
VALIDATION RESULT -
11 | Constant light 2 V) 0.025 0.024
Parameter 0 el BETOr | Note 12| 24V supply () 2,082 2.077
Ideal Actual Diff% Ideal Actual Diff% fae Positions
HCl ppm 0.00 0.03 0.08% 38.56 - - £5.0% |- 13 Q1 ) 1.414 1.417
HF ppm 0.00 -0.01 0.04% | 20.10 20.46 1.79% | #5.0% |Passed 14 |Q ) 0.904 0.908
NH3 ppm 0.00 1.74 3.64% 47.90 47.81 0.19% | #2.5% P 15 | Q3 () 0.894 0.901
co ppm 0.00 046 | 0.23% | 202.00 | 20083 | 058% | #5.0% [Passed 16 |04 ) 1374 1377
NO ppm 0.00 1279 | 643% | 199.00 | 19956 [ 0.28% | *2.5% [Notpassed 17 | X-Position 0.5447 0.5402
502 ppm 0.00 -0.44 0.55% | 80.10 8043 | 0.41% | *2.5% |Passed 18 | Y-Position 0.0216 0.0252
NO2 ppm 0.00 0.06 0.03% | 19500 | 19465 | 0.18% [ *2.5% |Passed Check values
co2 Vol% | 0.00 0.04 0.04% | 19.80 19.74 | 0.06% | #0.5% |Passed 19 | Sender/Receiver unit (%) 2.6 2.6
H20 Vol% 0.00 B N N B 20 | Background light (V) 0.075 0.075
02 Vol | 3.94 398 | 004% | 2095 [ 2085 | 0.10% | #05% [passed 21 | Set reference temperature (°C) 411 411
‘CALIBRATION RESULT 22 | Cor ination (%) <30 % 0.7 % 0.1 %
23 | Span point (%) 70.00 % 70.00 % 70.00 %
Zero Span % Error
Parameter Acceptance Note 24 | Zero point (%) 0.00 % 0.0 % 0.0 %
Ideal Actual Diff% Ideal Actual Diff% On stack
HCI ppm 0.00 - - 38.56 - - +50% |- 2 Bl it t " N | N |
HF ppm | 0.00 000 | 0.00% | 2010 | 2010 | 0.00% | #5.0% |Passed 5 ower unft operate Operate ormay orma
NH3 ppm | 0.0 000 | 0.00% | 47.90 | 47.90 | 0.00% | #25% [passed 26 | Cartridge filter Clean Clean Clean
co ppm 0.00 0.00 0.00% | 202.00 | 202.00 | 0.00% | *5.0% |Passed 27 | Air hose-1D40 OK OK OK
NO ppm 0.00 0.00 0.00% 199.00 199.00 0.00% +2.5 % |Passed 28 | Air hose-ID50 OK OK OK
S02 ppm 0.00 0.00 0.00% 80.10 80.10 0.00% +2.5 % |Passed
NO2 ppm 0.00 0.00 0.00% 195.00 195.00 0.00% +2.5 % |Passed
C02 Vol% 0.00 0.00 0.00% 19.80 19.80 0.00% +0.5 % |Passed CHECK BY : M 3
H20 Vol% 0.00 - - -
02 Vol | 3.4 g 20.95 - - £05% |- DATE: 08 Apr. 2022




Job number : JID2100223-013 ‘ Job number : JID2100223-013 ‘
Customer : GPSC Customer : GPSC
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM1 Perie - BNSTRENENTS GO, 10 Location : CCE_CEM1 Perie - BNSTRENENTS GO, 10
Work Work Mileage Traveling Work Work Mileage Traveling
date l 22-hpr-22 l hour ‘ 6 ‘ Km. l 300 | hour | 3 date l 22-hpr-22 l hour ‘ 6 ‘ Km. l 300 | hour | 3
SERVICE REPORT SAMPLE GAS CONDITION SYSTEM
Scope of work. | STATUS/VALUE
cope ot wor DESCRIPTION S 4 REMARK
Preventive maintenance continuous emission monitoring system. BEFORE | AFTER
; Sampling system
Sampling System check in cabinet ~25 °C 2°C 25°C
Temperature in cabenet W Passed [ Failure [~ Note: ........ Sample line temperature control ~120°C 120 °C 120 °C
Temperature of sample line ¥ passed I~ Failure " Note: ............ Alr regulator 1 6 Bar 60 60
3 " Air regulator 2 6 Bar 6.0 6.0
Sample gas pump operation ¥ Passed I Failure [ Note: ....... Air regulator 3 3Bar 25 25
Sample gas cooler operation ¥ Passed [~ Failure [~ Note: ........... Filter probe Clean/dry Clean Clean
Peristaltic pump operation v i D e
rstaltic pump operat 7 Passed [ Failure T Note Flow cell Ih 200-350 I/h 223 2208
NO,-NO converter operation I Passed I Failure I Note: ............ Press PO hPa 914.8 915.9
Operation moisture filter element condition ¥ Passed I Failure | Note: ... Press P1 (Cell) hPa 8498 8499
- ) . Press P2 (Ejektor) hPa 749.6 752.3
PLC and communities systems ¥ Passed I Failure ™ Note: ........... Temn TR Cabe c 315 31
Air regulator condition ¥ Passed [~ Failure [ Note: .......... Temp Electronics °C 303 306
Sample flow rate ¥ Not found I~ Found ™ Note: vevvvenn. Temp Cell °C ~200 °C 200.1 200.0
Kages i ¥ passed I Found Press Ambient hPa ~1013 hPa 996.9 995.3
Leakages in systems oun I Note: ..oovv Cube Energy 1 % 94.4 94.4
Gas analyzer check(SICK) Cube Energy 2 % 206 206
- i Cube Energy 3 % 79.8 79.8
Gas analyzer operation and control ¥ Passed I Failure [ Note: v, 02 with press Vol 53 64
Diagnostics condition W Passed 7 Failure [ Note: woovroovoeoooossooosson 02 without press Vol% 53 6.4
Gas analyzer responding for standard gas [V Passed [ Failure [~ NOLE: oovvvvvorvvrresereerresreenns 02 voltage mv 223 185
Display & keypad operation ¥ Passed I Failure 7 NOtE: .uovvuvverrrerrrrrerrneanns
STANDARD GAS CONCENTRATION
Power supply 220 V¢ ¥ passed [ Failure | Note: .oooovvveunven. Cylinder Pressure (psl)
Zirconia Oxygen analyzer check(Fuii) Components | Concentration | Unit NO. Certified Date | Expire Date Before After
Gas analyzer operation and control [~ Passed ¥ Failure M Note: ... HCl 38.56 ppm CC506821 9-Oct-17 9-Oct-25 0 0
Diagnostics condition W Passed [ Failure | Note: ... NH3 47.9 ppm | D881982 20 Mar 2020 25 Mar 2021 0 0
) HF 20.1 ppm | CC724637 05 Jun 2021 05 Jun 2022 200 100
Gas analyzer responding for standard gas [ Passed I Failure ¥ Note: . © 202
ppm
SO, 80.10 ppm A00694SK 29 Jul 2020 29 Jul 2022 1,250 1,200
CORRECTIVE ACTION: NO 199 opm
- o) 3.94 %Vol
- The standard gas HCL is empty. NO2 195 oo D400466 10 Mar 2020 09 Mar 2022 1,450 1,400
- Alarm S077 IR cube energy warring. 2 l::pm ar ar , g
- The standard gas of NH; is empty. 0, 19.8 Yevol
Ambient air 20.95 %Vol -
PICO sign : k. Date: 22 Apr. 2022 T .
Customer sign : Date : DATE : 22 Apr. 2022
2
Job number : JID2100223-013 ‘ Job number : JID2100223-013 ‘
Customer : GPSC Customer : GPSC
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM1 PETRO - InsTRUMENTS Cone. Lo, Location : CCE_CEM1 PerRo - InsTRUMENTS CoRe, Lo,
Work Ao Work Mileage Traveling Work Ao Work Mileage Traveling
date 22-Apr-22 hour ‘ 6 ‘ Km. [ 300 | hour | 3 date 22-Apr-22 ‘ hour ‘ 6 ‘ Km. [ 300 | hour | 3
GAS ANALYZER REPORT L (AR
MEASUREMENT RESULT
Unit name : [ CEM-1 [ Location : CcE
B Measurement value ook
Befaore After EM DESCRIPTION o STATUS/VALUE REMARK
HCl ppm 14.20 6.39 P Before After
HF ppm 3.03 235 1 | Opacity measuring (%) Up to process 22 % 22%
NH3 ppm 253 4.58 2 Dust measuring (mg/m?) Up to process 1.62 1.62
co ppm 0.10 0.60 3 | Extinction 0.0098 0.0098
NO ppm 202.40 132.30 4 Relative opacity (%) 1.2 1.2
NO2 ppm 13.40 1.20 5 Transmission (%) 98.5 98.5
NOX ppm 215.80 133.50 Sensor values
S02 ppm 18.80 -0.30 6 Transmission V) 2.551 2.551
02 Vol% 12.49 1007 7 | LED monitor V) 1.998 1.998
H20 mg/m3 26.15 23.55 8 Q14 v) 2.597 2.597
02 Vol% 6.62 9.39 9 | Device temperature  (°C) 3.323 3.323
10 | Constant light 1 V) 0.035 0.035
VALIDATION RESULT -
= S 11 | Constant light 2 V) 0.017 0.017
Parameter = - = ] Note 12| 24V supply v) 2.010 2.010
Ideal Actual Diff%. Ideal Actual Diff% Positions
HCl ppm 0.00 -0.01 0.03% | 3856 - - +5.0 % 130t ) 1.415 1.415
HF pom [ 000 000 | o000% | 2010 | 2034 | 1.19% | £50% [Passed 14 | Q2 W 0.911 0.911
NH3 ppm 0.00 0.08 0.17% | 47.90 47.81 0.19% | *2.5% |Passed 15 | Q3 ) 0.828 0.828
co ppm 0.00 -0.13 0.06% 202.00 202.53 0.26% +5.0 % [Passed 16 | Q4 V) 1.387 1.387
NO ppm 0.00 -0.36 0.18% 199.00 200.80 0.90% +2.5% [Passed 17 | X-Position 0.547 0.547
S02 ppm 0.00 0.52 0.65% 80.10 80.66 0.70% +2.5% [Passed 18 | Y-Position 0.026 0.026
NO2 ppm 0.00 0.11 0.05% 195.00 195.35 0.18% +2.5% [Passed Check values
co2 Vol% | 0.00 001 | 0.01% [ 19.80 19.89 | 0.09% | *05% |Passed 19 | Sender/Receiver unit (%) 2.6 26
H20 Vol% 0.00 - - - - - 20 | Background light V) 0.075 0.075
02 voo | 394 | 408 | 014% | 2095 | 2085 | 0.10% | +05% [passed 21 | Set reference temperature (°C) 411 411
CALIBRATION RESULT 22 | Cor 1 (%) <30 % 0.1% 0.1 %
23 | Span point (%) 70.00 % 70.00 % 70.00 %
Zero Span % Error -
Parameter Pl Note 24 | zero point (%) 0.00 % 0.0 % 0.0 %
Ideal Actual Diff%. Ideal Actual Diff% ST
Hal ppm | 0.00 - 3856 - - +5.0 % D Stack _
HF pom | 0.00 000 | 000% | 2010 | 2010 | 0.00% | £5.0% |Passed 25 _ | Blower unit operate Operate Normal Normal
NH3 ppm 0.00 _ B 47.90 B B 125% 26 | Cartridge filter Clean Clean Clean
co ppm 0.00 0.00 0.00% | 202.00 | 202.00 | 0.00% [ #5.0% [Passed 27 | Air hose-ID40 OK OK oK
NO ppm 0.00 0.00 0.00% | 199.00 | 199.00 [ 0.00% | *2.5% |Passed 28 | Air hose-ID50 OK OK OK
502 ppm 0.00 0.00 0.00% [ 80.10 80.10 | 0.00% | *2.5% |Passed
NO2 ppm 0.00 0.00 0.00% [ 195.00 | 195.00 [ 0.00% | *2.5% |Passed
co2 Vol% 0.00 0.00 0.00% 19.80 19.80 | 0.00% | #0.5% [Passed CHECK BY : M
H20 Vol% 0.00 - - B Ak 23 Aor. 202
02 Vol% 3.94 3.94 0.00% | 20.95 2095 | 000% [ #0.5% [Passed : pr-




Job number : JID2100223-013 ‘ Job number : JID2100223-013 ‘
Customer : GPSC Customer : GPSC
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM1 Perie - BNSTRENENTS GO, 10 Location : CCE_CEM1 Perie - BNSTRENENTS GO, 10
Work Work Mileage Traveling Work Work Mileage Traveling
date l 22-hpr-22 l hour ‘ 6 ‘ Km. l 300 | hour | 3 date l 22-hpr-22 l hour ‘ 6 ‘ Km. l 300 | hour | 3
SERVICE REPORT SAMPLE GAS CONDITION SYSTEM
Scope of work. | STATUS/VALUE
cope ot wor DESCRIPTION S 4 REMARK
Preventive maintenance continuous emission monitoring system. BEFORE | AFTER
; Sampling system
Sampling System check in cabinet ~25 °C 2°C 25°C
Temperature in cabenet W Passed [ Failure [~ Note: ........ Sample line temperature control ~120°C 120 °C 120 °C
Temperature of sample line ¥ passed I~ Failure " Note: ............ Alr regulator 1 6 Bar 60 60
3 " Air regulator 2 6 Bar 6.0 6.0
Sample gas pump operation ¥ Passed I Failure [ Note: ....... Air regulator 3 3Bar 25 25
Sample gas cooler operation ¥ Passed [~ Failure [~ Note: ........... Filter probe Clean/dry Clean Clean
Peristaltic pump operation v i D e
rstaltic pump operat 7 Passed [ Failure T Note Flow cell Ih 200-350 I/h 223 2208
NO,-NO converter operation I Passed I Failure I Note: ............ Press PO hPa 914.8 915.9
Operation moisture filter element condition ¥ Passed I Failure | Note: ... Press P1 (Cell) hPa 8498 8499
- ) . Press P2 (Ejektor) hPa 749.6 752.3
PLC and communities systems ¥ Passed I Failure ™ Note: ........... Temn TR Cabe c 315 31
Air regulator condition ¥ Passed [~ Failure [ Note: .......... Temp Electronics °C 303 306
Sample flow rate ¥ Not found I~ Found ™ Note: vevvvenn. Temp Cell °C ~200 °C 200.1 200.0
Kages i ¥ passed I Found Press Ambient hPa ~1013 hPa 996.9 995.3
Leakages in systems oun I Note: ..oovv Cube Energy 1 % 94.4 94.4
Gas analyzer check(SICK) Cube Energy 2 % 206 206
- i Cube Energy 3 % 79.8 79.8
Gas analyzer operation and control ¥ Passed I Failure [ Note: v, 02 with press Vol 53 64
Diagnostics condition W Passed 7 Failure [ Note: woovroovoeoooossooosson 02 without press Vol% 53 6.4
Gas analyzer responding for standard gas [V Passed [ Failure [~ NOLE: oovvvvvorvvrresereerresreenns 02 voltage mv 223 185
Display & keypad operation ¥ Passed I Failure 7 NOtE: .uovvuvverrrerrrrrerrneanns
STANDARD GAS CONCENTRATION
Power supply 220 V¢ ¥ passed [ Failure | Note: .oooovvveunven. Cylinder Pressure (psl)
Zirconia Oxygen analyzer check(Fuii) Components | Concentration | Unit NO. Certified Date | Expire Date Before After
Gas analyzer operation and control [~ Passed ¥ Failure M Note: ... HCl 38.56 ppm CC506821 9-Oct-17 9-Oct-25 0 0
Diagnostics condition W Passed [ Failure | Note: ... NH3 47.9 ppm | D881982 20 Mar 2020 25 Mar 2021 0 0
) HF 20.1 ppm | CC724637 05 Jun 2021 05 Jun 2022 200 100
Gas analyzer responding for standard gas [ Passed I Failure ¥ Note: . © 202
ppm
SO, 80.10 ppm A00694SK 29 Jul 2020 29 Jul 2022 1,250 1,200
CORRECTIVE ACTION: NO 199 opm
- o) 3.94 %Vol
- The standard gas HCL is empty. NO2 195 oo D400466 10 Mar 2020 09 Mar 2022 1,450 1,400
- Alarm S077 IR cube energy warring. 2 l::pm ar ar , g
- The standard gas of NH; is empty. 0, 19.8 Yevol
Ambient air 20.95 %Vol -
PICO sign : k. Date: 22 Apr. 2022 T .
Customer sign : Date : DATE : 22 Apr. 2022
2
Job number : JID2100223-013 ‘ Job number : JID2100223-013 ‘
Customer : GPSC Customer : GPSC
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM1 PETRO - InsTRUMENTS Cone. Lo, Location : CCE_CEM1 PerRo - InsTRUMENTS CoRe, Lo,
Work Ao Work Mileage Traveling Work Ao Work Mileage Traveling
date 22-Apr-22 hour ‘ 6 ‘ Km. [ 300 | hour | 3 date 22-Apr-22 ‘ hour ‘ 6 ‘ Km. [ 300 | hour | 3
GAS ANALYZER REPORT L (AR
MEASUREMENT RESULT
Unit name : [ CEM-1 [ Location : CcE
B Measurement value ook
Befaore After EM DESCRIPTION o STATUS/VALUE REMARK
HCl ppm 14.20 6.39 P Before After
HF ppm 3.03 235 1 | Opacity measuring (%) Up to process 22 % 22%
NH3 ppm 253 4.58 2 Dust measuring (mg/m?) Up to process 1.62 1.62
co ppm 0.10 0.60 3 | Extinction 0.0098 0.0098
NO ppm 202.40 132.30 4 Relative opacity (%) 1.2 1.2
NO2 ppm 13.40 1.20 5 Transmission (%) 98.5 98.5
NOX ppm 215.80 133.50 Sensor values
S02 ppm 18.80 -0.30 6 Transmission V) 2.551 2.551
02 Vol% 12.49 1007 7 | LED monitor V) 1.998 1.998
H20 mg/m3 26.15 23.55 8 Q14 v) 2.597 2.597
02 Vol% 6.62 9.39 9 | Device temperature  (°C) 3.323 3.323
10 | Constant light 1 V) 0.035 0.035
VALIDATION RESULT -
= S 11 | Constant light 2 V) 0.017 0.017
Parameter = - = ] Note 12| 24V supply v) 2.010 2.010
Ideal Actual Diff%. Ideal Actual Diff% Positions
HCl ppm 0.00 -0.01 0.03% | 3856 - - +5.0 % 130t ) 1.415 1.415
HF pom [ 000 000 | o000% | 2010 | 2034 | 1.19% | £50% [Passed 14 | Q2 W 0.911 0.911
NH3 ppm 0.00 0.08 0.17% | 47.90 47.81 0.19% | *2.5% |Passed 15 | Q3 ) 0.828 0.828
co ppm 0.00 -0.13 0.06% 202.00 202.53 0.26% +5.0 % [Passed 16 | Q4 V) 1.387 1.387
NO ppm 0.00 -0.36 0.18% 199.00 200.80 0.90% +2.5% [Passed 17 | X-Position 0.547 0.547
S02 ppm 0.00 0.52 0.65% 80.10 80.66 0.70% +2.5% [Passed 18 | Y-Position 0.026 0.026
NO2 ppm 0.00 0.11 0.05% 195.00 195.35 0.18% +2.5% [Passed Check values
co2 Vol% | 0.00 001 | 0.01% [ 19.80 19.89 | 0.09% | *05% |Passed 19 | Sender/Receiver unit (%) 2.6 26
H20 Vol% 0.00 - - - - - 20 | Background light V) 0.075 0.075
02 voo | 394 | 408 | 014% | 2095 | 2085 | 0.10% | +05% [passed 21 | Set reference temperature (°C) 411 411
CALIBRATION RESULT 22 | Cor 1 (%) <30 % 0.1% 0.1 %
23 | Span point (%) 70.00 % 70.00 % 70.00 %
Zero Span % Error -
Parameter Pl Note 24 | zero point (%) 0.00 % 0.0 % 0.0 %
Ideal Actual Diff%. Ideal Actual Diff% ST
Hal ppm | 0.00 - 3856 - - +5.0 % D Stack _
HF pom | 0.00 000 | 000% | 2010 | 2010 | 0.00% | £5.0% |Passed 25 _ | Blower unit operate Operate Normal Normal
NH3 ppm 0.00 _ B 47.90 B B 125% 26 | Cartridge filter Clean Clean Clean
co ppm 0.00 0.00 0.00% | 202.00 | 202.00 | 0.00% [ #5.0% [Passed 27 | Air hose-ID40 OK OK oK
NO ppm 0.00 0.00 0.00% | 199.00 | 199.00 [ 0.00% | *2.5% |Passed 28 | Air hose-ID50 OK OK OK
502 ppm 0.00 0.00 0.00% [ 80.10 80.10 | 0.00% | *2.5% |Passed
NO2 ppm 0.00 0.00 0.00% [ 195.00 | 195.00 [ 0.00% | *2.5% |Passed
co2 Vol% 0.00 0.00 0.00% 19.80 19.80 | 0.00% | #0.5% [Passed CHECK BY : M
H20 Vol% 0.00 - - B Ak 23 Aor. 202
02 Vol% 3.94 3.94 0.00% | 20.95 2095 | 000% [ #0.5% [Passed : pr-




Job number : JID2100223-013
Customer : GPSC 5
CEMS

Equipment :

Location : CCE_CEM2 PeTRO - IvsTRUMENTS CoRr, LTD.
Work Ao fork Mileage Traveling

date ‘ 01-Apr-22 | hour ‘ 6 l Km. | 300 | hour | 3

SERVICE REPORT

Scope of work.
Preventive maintenance continuous emission monitoring system.

Sampling System check

Temperature in cabenet ¥ Passed I Failure I~ Note:
Temperature of sample line ¥ Passed I Failure I Note:
Sample gas pump operation [¥ Passed I Failure [~ Note:
Sample gas cooler operation [¥ Passed I Failure [ Note:
Peristaltic pump operation ¥ Passed [~ Failure I Note:
NO,-NO converter operation ¥ Passed I~ Failure I Note:
Operation moisture filter element condition ¥ Passed [ Failure ™ Note:
PLC and communities systems ¥ Passed I Failure I Note: ...
Air regulator condition [¥ Passed [~ Failure [~ Note: ...
U N IT Sample flow rate ¥ Notfound I Found [~ note: ...
Leakages in systems F# Passed [ Found [~ Note:

Gas analyzer check(SICK)
CE Msz Gas analyzer operation and control ¥ Passed [~ Failure I~ NOtE: wvvrverennn,

Diagnostics condition R Passed I Failure ™ Note: .oo.vvvee
Gas analyzer responding for standard gas ¥ Passed [ Failure I~ NOte: vovevvrveens
Display & keypad operation ¥ passed [ Failure I~ Note: ..............
Power supply 220 Vic ¥ Passed [~ Failure [ Note: ...
Zirconia Oxygen analyzer check(Fuji)

Gas analyzer operation and control [~ Passed [ Failure M Note: ...
Diagnostics condition W Passed [ Failure [ Note: ...

Gas analyzer responding for standard gas " Passed I Failure ¥ Note: .........
CORRECTIVE ACTION:

- The standard gas HCL. empty

- Alarm S077 IR cube energy warring.

- The standard gas of NH; has nearly empty.
- We don't calibration the gas analyzer
- Oxygen sensor was fail

PICO sign : Q. Date: 01 Apr. 2022

Customer sign : Date :

Job number : JID2100223-013 Job number : JID2100223-013
Customer : GPSC 4 Customer : GPSC 4
CEMS

Equipment : CEMS Equipment :
Location : CCE_CEM2 PeTRO - InsTRUMENTS Core, LTo. Location : CCE_CEM2 PeTRo - InsTRUMENTS CoRr. LTD,
Wk | ovspraz | W] o [P ] s [T | Wk | ovspraz | W] o [P | o0 [T |
GAS ANALYZER REPORT
SAMPLE GAS CONDITION SYSTEM S EASURENENT RESULT
DESCRIPTION SE;;T"’:“T STATUS/VALUE REMARK Measurement value
BEFORE | AFTER Parameter Remark
Befaore After
mperature in cabinet ~25 °C 23°C 24°C Hal ppm 839 332
Sample line temperature control ~120°C 120 °C 120 °«C HF ppm 1.55 0.90
Air regulator 1 6 Bar 6 Bar 6 Bar N3 P 170 2.00
Air regulator 2 6 Bar 6 Bar 6 Bar
Air regulator 3 3 Bar 3 Bar 3 Bar < ppm 100 110
Filter probe Clean/dry Clean/dry Clean/dry NO ppm 143.50 78.60
= NO2 ppm 0.20 0.10
Flow cell I/h 200-350 I/h 2303 NOX p 3.70 78,70
Press PO hPa 909.5
Press P1 (Cell) hPa 849.7 502 ppm -0.10 0.40
Press P2 (Ejektor) hPa 752.0 co2 Vol% 1091 8.71
Temp IR Cube < 332 H20 mg/m3 24.04 20.69
Temp Electronics °C 28.1 02 Vol% 8.07 10.07
Temp Cel «c ~200 °C 199.8
Press Ambient hPa ~1013 hPa 998.9 VALIDATION RESULT
Cube Energy 1 % 84.6 Zero Span
Cube Energy 2 % 574 Ferameer Ideal Actual Diff%. Ideal Actual Diff% “Zoeg‘r::‘r‘e e
Cube Energy 3 % 47.8
02 with press Vol% 72 HCl ppm 0.00 -0.03 | 0.08% | 3856 - - +50% |-
02 without press Vol% 7.2 HF ppm 0.00 0.04 0.20% | 20.10 1974 | 1.79% | #5.0% [Passed
02 voltage mv 146 NH3 ppm | 0.00 004 | 0.08% | 4790 | 4745 | 094% | *2.5% |Passed
ST. GAS CONCENTRATION co ppm 0.00 0.02 0.01% | 202.00 | 203.03 | 051% | #5.0% [Passed
Components | Concentration | Unit W'I:r;ler Certified Date | Expire Date B:f’::“’e (:;2’ NO ppm 0.00 -0.64 0.32% | 199.00 | 201.37 | 1.19% | +25% [Passed
502 ppm 0.00 001 | 0.01% | s80.10 7942 | 0.85% | +25% [Passed
HCl 38.56 ppm | CC506821 9-0ct-17 9-Oct-25 0 0
NH3 7.9 pom | 881982 20 Mar 2020 |25 Mar 2021 100 % NO2 ppm 0.00 0.02 0.01% | 195.00 | 19580 | 0.41% | +25% [Passed
HF 20.1 ppm CC724637 05 Jun 2021 05 Jun 2022 450 400 Cco2 Vol% 0.00 0.04 0.04% 19.80 19.45 0.35% +0.5% [Passed
co 202 ppm H20 Vol% | 0.00 - - - - - -]
SO, 80.10 ppm | A00694SK 29 Jul 2020 29 Jul 2022 1,300 1,250 02 Vol | 3.04 202 0.08% | 2095 2110 | 0.15% | £0.5% |passed
NO 199 ppm CALIBRATION RESULT
o, 3.94 %Vol
NO, 195 ppm | D400466 10 Mar 2020 09 Mar 2022 1,500 1,450 e 2D ke % Error Note
o, 19.8 %Vol Ideal Actual Diff% Ideal Adual____ Diffyo | Acceptance
Ambient air 20.95 %Vol - - ) - HCl ppm 0.00 - - 38.56 - - +5.0% |-
HF ppm 0.00 0.00 0.00% | 20.10 20.10 | 0.00% | #5.0% [Passed
NH3 ppm 0.00 0.00 0.00% | 47.90 47.90 [ 0.00% | *25% |Passed
co ppm 0.00 0.00 0.00% | 202.00 | 202.10 [ 0.05% | *5.0% [Passed
NO ppm 0.00 0.00 0.00% | 199.00 | 199.00 [ 0.00% | *2.5% [Passed
502 ppm 0.00 0.00 0.00% | 80.10 80.09 | 0.01% | *25% |Passed
NO2 ppm 0.00 0.00 0.00% | 19500 | 195.00 [ 0.00% | *2.5% [Passed
co2 Vol | 0.00 0.00 0.00% | 19.80 19.80 | 0.00% | *05% [Passed
e —— M" H20 Vol | 0.00 - - - - - -
2 02 Vol | 3.94 3.94 0.00% | 2095 2095 | 0.00% | +0.5% |Passed
DATE : 01 Apr. 2022




Job number : JID2100223-013 Job number : JID2100223-013
Customer : GPSC & Customer : GPSC 5
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM2 PeTRO - IvsTRUMENTS CoRr, LTD. Location : CCE_CEM2 PeTRO - IvsTRUMENTS CoRr, LTD.
Work Ao fork Mileage Traveling Work Ao fork Mileage Traveling
date ‘ 01-Apr-22 | hour ‘ 6 l Km. | 300 | hour | 3 date ‘ 08-Apr-22 | hour ‘ 6 l Km. | 300 | hour | 3
GENERAL CHECK SERVICE REPORT
Unit name : CEM-2 | Location : CCE Scope of work,
SET-POINT Preventive maintenance continuous emission monitoring system.
ITEM DESCRIPTION VALUE STATUS/VALUE REMARK Sampling System check
T Before After .
" " Temperature in cabenet ¥ Passed | Failure I Note:
1 Opacity measuring (%) Up to process 1.1% 12% "
: 5 Temperature of sample line ¥ Passed I Failure I Note:
2 Dust measuring (mg/m’) Up to process 0.87 0.85 3 I passed I~ Fail
3 Extinction 0.0031 0.0035 Sample gas pump operation asse a} Ure 7 NOe: ..o
4 | Relative opacity (%) 03 0.2 Sample gas cooler operation [¥ Passed T Failure [ Note: ..ovvvvvvvvveeeeeessssssnnns
5 |7 issi (%) 99.6 99.3 Peristaltic pump operation ¥ Passed [ Failure |7 NOte: .ooevereverercricierienns
Sensor values NO,-NO converter operation W Passed I Failure T NOtE: vvvovverveereiineieniene
6 | Tr issi V) 2.442 2.553 Operation moisture filter element condition ¥ Passed [ Failure [~ NOEE: v.vveervrvrnrerrinerenisns
; LEID monitor W) ;'922 ;'9;2 PLC and communities systems ¥ Passed [ Failure |7 NOte: .oveeeevrivreeerrireieirenns
-4 ) .55 .534 .
Q - 0 Air regulator condition [# Passed [~ Failure [ NOLE: ..ovvveveveeerrereeeeneienne
9 Device temperature (°C) 3.158 3.243  Not found - ’
10| Constant light 1 V) 0.035 0.036 Sample flow rate orfound [ Found T Note: v
11 | Constant light 2 (V) 0.022 0.026 Leakages in systems R I S S
12| 24V supply V) 22.34 2263 Gas analyzer check(SICK)
Positions Gas analyzer operation and control ¥ Passed I Failure
1.211 1.21
13 ot W 6 Diagnostics condition ¥ Passed I Failure
14 | Q2 V) 0.965 0.892 ) [ passed I Fai
15 Q3 ) 1.032 1.027 Gas analyzer responding for standard gas asse Failure
16 | Q4 V) 1.289 1.381 Display & keypad operation ¥ passed [ Failure
17 | X-Position 0.266 0.248 Power supply 220 Vic ¥ passed [ Failure
18 | Y-Position -0.0813 -0.0832 Zirconia Oxygen analyzer check(Fuji)
Check values Gas analyzer operation and control [~ Passed [ Failure M Note: .....ccooveune
19 | Sender/Receiver unit (%) 23 22 Diagnostics condition W Passed [ Failure [ Note: ..ooooovrrvvennnn.
20 | Background light V. 0.094 0.095
g g v Gas analyzer responding for standard gas " Passed ¥ Failure ¥ Note: ......
21 | Set reference temperature (°C) 41.0 41.0
inati o 9 9 9
22 | Contamination (%) <30 % 3.5% 3.5 % CORRECTIVE ACTION:
23 | Span point (%) 70.00 % 70.0 % 70.0 %
24 | Zero point (%) 0.00 % 0.0 % 0.0 % - The standard gas HCL. empty _
o K - Alarm S077 IR cube energy warring.
nistac! - The standard gas of NH; has nearly empty.
25 | Blower unit operate Operate Normal Normal - We don't calibration the gas analyzer
26 | Cartridge filter Clean Clean Clean -__Oxygen sensor was fail
27 | Air hose-ID40 OK OK OK
28 | Air hose-ID50 OK OK OK
TS 2. PICO sign : Q. Date : 01 Apr. 2022
DATE : 01 Apr. 2022 Customer sign : Date :
Job number : JID2100223-013 Job number : JID2100223-013
Customer GPSC r) Customer : GPSC 4
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM2 Perno - InsTRuMENTS CoRr, Lo, Location : CCE_CEM2 Perno - InsTRuMENTS CoRr, Lo,
Work Ao rk Mileage Traveling Work Ao rk Mileage Traveling
date ‘ 08-Apr-22 | hour ‘ 6 [ Km. | 300 | hour | 3 date ‘ 08-Apr-22 | hour ‘ 6 [ Km. | 300 | hour | 3
SAMPLE GAS CONDITION SYSTEM LU
MEASUREMENT RESULT
SET-POINT STATUS /VATUE Measurement value
DESCRIPTION VALUE BEFORE AFTER REMARK Parameter = Remark
Befaore After
Sampling system
Temperature in cabinet ~25 °C 22°C 24°C HCl ppm 537 6.82
Sample line temperature control ~120 °C 120 °C 120°C HF ppm 0.69 1.12
Air regulator 1 6 Bar 6 Bar 6 Bar N3 opm 1.00 110
Air regulator 2 6 Bar 6 Bar 6 Bar 550 080
Air regulator 3 3 Bar 3 Bar 3 Bar © pPm : :
Filter probe Clean/dry Clean/dry Clean/dry NO ppm 80.00 58.40
S NO2 ppm 0.00 0.00
Flow cell Ih 200-350 I/h 2285 227.0 NOX opm 30.10 58.40
Press PO hPa 910.6 911.6
Press P1 (Cell) hPa 849.9 849.9 S02 ppm -0.40 040
Press P2 (Ejektor) hPa 7517 748.1 02 Vol% 10.22 8.37
Temp IR Cube °C 331 318 H20 mg/m3 2247 17.57
Temp Electronics «C 282 277 02 Vol 354 041
Temp Cel “C ~200 °C 199.9 1999
Press Ambient hPa ~1013 hPa 10016 10003 VALIDATION RESULT
Cube Energy 1 % 84.7 84.7 T Span -
Parameter Note
Cube Energy 2 % 573 73 ldeal  Acual Do | Ideal  Acual  Difft | Acceptence
Cube Energy 3 % 47.7 47.7
02 with press Vol 62 88 Hel ppm 0.00 0.09 0.24% | 38.56 : . £50% |-
02 without press Vol% 6.2 8.8 HF ppm 0.00 0.04 0.20% 20.10 19.94 0.80% +5.0 % |Passed
02 voltage mv 176 107 NH3 pom | 0.00 001 | 002% | 4790 | 4792 | 0.04% | £2.5% [passed
ST. GAS CONCENTRATION co ppm 0.00 -0.02 0.01% | 202.00 [ 202.10 | 0.05% | *5.0% |Passed
Components | Concentration | Unit | YNOIST | Certified Date | Expire Date B:f'::“’e (:::r NO pom | 000 | 08 | 043% | 199.00 | 20090 | 0.95% | #25% [Passed
2 . -0.! .07% .1 79.: .37% +2.5% |Passed
HCl 38.56 ppm | CC506821 9-Oct-17 9-Oct-25 0 0 50 ppm 0.00 0.06 0.07% 80.10 280 0.37% o frasse
9
NH3 479 ppm D881982 20 Mar 2020 25 Mar 2021 90 90 NO2 ppm 0.00 -0.30 0.15% 195.00 194.60 0.21% +2.5% |Passed
HF 20.1 ppm CC724637 05 Jun 2021 05 Jun 2022 400 400 C0O2 Vol% 0.00 0.00 0.00% 19.80 19.53 0.27% +0.5 % |Passed
co 202 ppm H20 Vol% 0.00 - - - -
S0, 80.10 ppm | A00694SK 29 Jul 2020 29 Jul 2022 1,250 1,250 02 Vol%e | 3.94 3.94 0.00% | 2095 | 2093 | 0.02% | *05% |Passed
NO 199 ppm CALIBRATION RESULT
0, 3.94 %Vol
NO, 195 ppm D400466 10 Mar 2020 09 Mar 2022 1,450 1,450 Pa &0 k] % Error Note
o, 198 YoVol Tdeal ‘Actual Dift% Ideal Actual Diffye | Acceptance
Ambient air 20.95 %Vol - - HCI ppm 0.00 - 38.56 - - +5.0% |-
HF ppm 0.00 - 20.10 - - +5.0% |-
NH3 ppm 0.00 47.90 - - +25% |-
co ppm 0.00 202.00 - - +50% |-
NO ppm 0.00 199.00 - - +2.5% |-
S02 ppm 0.00 80.10 - - +25% |-
NO2 ppm 0.00 - 195.00 B - $£25% |-
Cco2 Vol% 0.00 - 19.80 - - +0.5% |-
H20 Vol% 0.00 - - - - - -
CHECK BY : @'@t
< 02 Vol% 3.94 - 20.95 - - +05% |-
DATE : 01 Apr. 2022




Job number : JID2100223-013 Job number : JID2100223-013
Customer : GPSC & Customer : GPSC 5
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM2 PeTRO - IvsTRUMENTS CoRr, LTD. Location : CCE_CEM2 PeTRO - IvsTRUMENTS CoRr, LTD.
Work Ao fork Mileage Traveling Work Ao fork Mileage Traveling
date ‘ 08-Apr-22 | hour ‘ 6 l Km. | 300 | hour | 3 date ‘ 22-Apr-22 | hour ‘ 6 l Km. | 300 | hour | 3
GENERAL CHECK SERVICE REPORT
Unit name : ‘ CEM-2 | Location : CCE Scope of work,
SET-POINT Preventive maintenance continuous emission monitoring system.
ITEM DESCRIPTION VALUE STATUS/VALUE REMARK Sampling System check
T Before After .
" " Temperature in cabenet ¥ Passed | Failure I Note:
1 Opacity measuring (%) Up to process 0.6 % 12% " ’
: 5 Temperature of sample line ¥ Passed I Failure I Note:
2 Dust measuring (mg/m’) Up to process 0.46 0.89 3 I passed I~ Fail
3 Extinction 0.0027 0.0035 Sample gas pump operation asse ai ure T NOEE: vveeeeeerereeeereeeneeenens
4 | Relative opacity (%) 03 0.6 Sample gas cooler operation [¥ Passed T Failure [ Note: ..ovvvvvvvvveeeeeessssssnnns
5 |7 issi (%) 99.4 98.7 Peristaltic pump operation ¥ Passed [ Failure |7 NOte: .ooevereverercricierienns
Sensor values NO,-NO converter operation W Passed I Failure T NOtE: vvvovverveereiineieniene
6 | Tr issi V) 2.546 2.546 Operation moisture filter element condition ¥ Passed [ Failure [~ NOEE: v.vveervrvrnrerrinerenisns
; LEID monitor W) ;'92; ;'915 PLC and communities systems ¥ Passed [ Failure |7 NOte: .oveeeevrivreeerrireieirenns
-4 ) .55. .544 .
Q - 0 Air regulator condition [# Passed [~ Failure [ NOLE: ..ovvveveveeerrereeeeneienne
9 Device temperature (°C) 3.099 3.123  Not found - ’
10| Constant light 1 V) 0.033 0.033 Sample flow rate orfound [ Found T Note: v
11 | Constant light 2 (V) 0.028 0.028 Leakages in systems R I S S
12| 24V supply V) 2.025 2.058 Gas analyzer check(SICK)
Positions Gas analyzer operation and control ¥ Passed I Failure
1.192 1.1
13 ot W 2 8 Diagnostics condition ¥ Passed I Failure
14 | Q2 V) 0.949 0.955 ) [ passed I Fai
15 Q3 ) 1.046 1.042 Gas analyzer responding for standard gas asse Failure
16 | Q4 V) 1.314 1.301 Display & keypad operation ¥ passed [ Failure
17 | X-Position 0.2513 0.2516 Power supply 220 Vic ¥ Passed I Failure
18 | Y-Position -0.0996 -0.0928 Zirconia Oxygen analyzer check(Fuji)
Check values Gas analyzer operation and control [~ Passed [ Failure M Note: .....ccooveune
19 | Sender/Receiver unit (%) 23 23 Diagnostics condition W Passed [ Failure [ Note: ..ooooovrrvvennnn.
20 | Background light V. 0.093 0.093
¢ ¢ v Gas analyzer responding for standard gas " Passed ¥ Failure ¥ Note: ......
21 | Set reference temperature (°C) 41.1 41.2
inati o 9 9 9
22 | Contamination (%) <30 % 3.4 % 2.9 % CORRECTIVE ACTION:
23 | Span point (%) 70.00 % 70.1 % 70.0 %
24 | Zero point (%) 0.00 % 0.0 % 0.0 % - The standard gas HCL. empty _
o K - Alarm S077 IR cube energy warring.
nistac! - The standard gas of NH; has nearly empty.
25 | Blower unit operate Operate Normal Normal
26 | Cartridge filter Clean Clean Clean
27 | Air hose-ID40 OK OK OK
28 | Air hose-ID50 OK OK OK
TS 2. PICO sign : Q. Date : 22 Apr. 2022
DATE : 08 Apr. 2022 Customer sign : Date :
Job number : JID2100223-013 Job number : JID2100223-013
Customer GPSC r) Customer : GPSC 4
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM2 Perno - InsTRuMENTS CoRr, Lo, Location : CCE_CEM2 Perno - InsTRuMENTS CoRr, Lo,
Work Ao rk Mileage Traveling Work Ao rk Mileage Traveling
date ‘ 2-hpr-22 | hour ‘ 6 [ Km. | 300 | hour | 3 date ‘ 2-hpr-22 | hour ‘ 6 [ Km. | 300 | hour | 3
SAMPLE GAS CONDITION SYSTEM CASIANARYZERREEORT
MEASUREMENT RESULT
SET-POINT STATUS /VATUE Measurement value
DESCRIPTION VALUE BEFORE | AFTER REMARK e s femark
Befaore After
Sampling system
Temperature in cabinet ~25 °C 22°C 24°C HCl ppm 7.69 9.54
Sample line temperature control ~120 °C 120 °C 120°C HF ppm 1.30 1.49
Air regulator 1 6 Bar 6 Bar 6 Bar N3 opm 1.20 6.60
Air regulator 2 6 Bar 6 Bar 6 Bar 550 050
Air regulator 3 3 Bar 3 Bar 3 Bar © ppm : :
Filter probe Clean/dry Clean/dry Clean/dry NO ppm 128.60 82.10
S NO2 ppm 1.00 0.30
Flow cell Ih 200-350 I/h 230.4 227.0 NOX opm 128.30 3190
Press PO hPa 907.7 911.6
Press P1 (Cell) hPa 849.8 849.9 502 ppm 4.00 350
Press P2 (Ejektor) hPa 750.0 748.1 co2 Vol% 9.63 10.20
Temp IR Cube °c 319 318 H20 mg/m3 21.08 22.06
Temp Electronics «C 274 277 02 Vol I 3,98
Temp Cel “C ~200 °C 199.8 199.9
Press Ambient hPa ~1013 hPa 999.4 1000.3 VALIDATION RESULT
Cube Energy 1 % 84.5 84.7 T Span E
Parameter Note
Cube Energy 2 % 66.9 67.3 P P T = P | Acceptance
Cube Energy 3 % 47.0 47.7
02 with press Vol% 72 8.8 HCI ppm 0.00 -0.07 0.17% 38.56 - - 5.0 %
02 without press Vol% 7.2 8.8 HF ppm 0.00 0.02 0.10% 20.10 19.88 1.09% +5.0 % |Passed
02 voltage mv 147 107 NH3 ppm 0.00 0.03 0.06% | 47.90 - - +2.5%
ST. GAS CONCENTRATION co ppm 0.00 -0.01 0.00% | 202.00 | 200.90 | 0.54% | #5.0% [Passed
Components | Concentration | Unit W:"')der Certified Date | Expire Date B:f’::“’e (:::r NO ppm 0.00 0.02 | 0.01% | 199.00 [ 200.00 | 050% | #2.5% [Passed
S02 ppm 0.00 0.04 0.05% 80.10 79.85 0.31% +2.5% [Passed
HCl 38.56 ppm CC506821 9-Oct-17 9-Oct-25 0 0
9
NH3 479 ppm D881982 20 Mar 2020 25 Mar 2021 0 0 NO2 ppm 0.00 -0.23 0.12% 195.00 195.69 0.35% +2.5% [Passed
HF 20.1 ppm CC724637 05 Jun 2021 05 Jun 2022 200 100 Cco2 Vol% 0.00 -0.03 0.03% 19.80 19.47 0.33% +0.5% [Passed
co 202 ppm H20 Vol% 0.00 - - - - -
SO, 80.10 ppm A00694SK 29 Jul 2020 29 Jul 2022 1,250 1,200 02 Vol% 3.94 3.89 0.05% 20.95 20.96 0.01% +0.5% |Passed
NO 199 ppm CALIBRATION RESULT
0, 3.94 %Vol
NO, 195 ppm | D400466 10Mar2020 | 09Mar2022 | 1,450 | 1,400 - 2D ke % Error Note
€0, 19.8 %Vol Ideal Actual Diff% Ideal Adual____ Diffyo | Acceptance
Ambient air 20.95 %Vol - - HCI ppm 0.00 - - 38.56 - - +5.0 %
HF ppm 0.00 0.00 0.00% 20.10 20.10 0.00% +5.0 % |Passed
NH3 ppm 0.00 - - 47.90 - - £2.5 %
co ppm 0.00 0.00 0.00% 202.00 201.73 0.13% +5.0 % |Passed
NO ppm 0.00 0.00 0.00% 199.00 198.79 0.11% +2.5% [Passed
S02 ppm 0.00 0.00 0.00% 80.10 74.89 6.50% +2.5 % |Notpassed
NO2 ppm 0.00 0.00 0.00% 195.00 195.00 0.00% +2.5 % [Passed
Cco2 Vol% 0.00 0.00 0.00% 19.80 19.80 0.00% +0.5 % [Passed
9 9 9 N P
CHECK BY : Mt H20 Vol% 0.00% 0.00% assed
- 02 Vol% 3.94 3.94 0.00% 20.95 20.95 0.00% +0.5 % [Passed
DATE : 22 Apr. 2022




Job number : JID2100223-013 Job number : JID2100223-013
Customer : GPSC & Customer : GPSC 5
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM2 PeTRO - IvsTRUMENTS CoRr, LTD. Location : CCE_CEM2 PeTRO - IvsTRUMENTS CoRr, LTD.
Work Ao fork Mileage Traveling Work Ao fork Mileage Traveling
date ‘ 22-Apr-22 | hour ‘ 6 l Km. | 300 | hour | 3 date ‘ 22-Apr-22 | hour ‘ 6 l Km. | 300 | hour | 3
GENERAL CHECK SERVICE REPORT
Unit name : ‘ CEM-2 | Location : CCE Scope of work,
SET-POINT Preventive maintenance continuous emission monitoring system.
ITEM DESCRIPTION VALUE STATUS/VALUE REMARK Sampling System check
T Before After .
" " Temperature in cabenet ¥ Passed | Failure I Note:
1 Opacity measuring (%) Up to process 14 % 14 % "
: 5 Temperature of sample line ¥ Passed I Failure I Note:
2 Dust measuring (mg/m’) Up to process 1.04 1.04 3 I passed I~ Fail
3 Extinction 0.0027 0.0027 Sample gas pump operation asse ai Ure 7 NOe: ..o
4 | Relative opacity (%) 03 03 Sample gas cooler operation [¥ Passed T Failure [ Note: ..ovvvvvvvvveeeeeessssssnnns
5 |7 issi (%) 99.8 99.8 Peristaltic pump operation ¥ Passed [ Failure |7 NOte: .ooevereverercricierienns
Sensor values NO,-NO converter operation W Passed I Failure T NOtE: vvvovverveereiineieniene
6 | Tr issi V) 2.495 2.495 Operation moisture filter element condition ¥ Passed [ Failure [~ NOEE: v.vveervrvrnrerrinerenisns
; LEID monitor W) ;'920 ;'920 PLC and communities systems ¥ Passed [ Failure |7 NOte: .oveeeevrivreeerrireieirenns
-4 ) .545 .545 .
Q - 0 Air regulator condition [# Passed [~ Failure [ NOLE: ..ovvveveveeerrereeeeneienne
9 Device temperature (°C) 3.089 3.089  Not found - ’
10| Constant light 1 V) 0.044 0.044 Sample flow rate orfound [ Found T Note: v
11 | Constant light 2 (V) 0.025 0.025 Leakages in systems R I S S
12| 24V supply V) 2.019 2.019 Gas analyzer check(SICK)
Positions Gas analyzer operation and control ¥ Passed I Failure
1.1 1.1
13 ot W = >3 Diagnostics condition ¥ Passed I Failure
14 | Q2 V) 0.978 0.978 ) ¥ passed I Fail
15 Q3 ) 1.037 1.037 Gas analyzer responding for standard gas asse Failure
16 | Q4 W) 1320 1320 Display & keypad operation ¥ Passed I Failure
17 | X-Position 0.252 0.252 Power supply 220 Vic ¥ Passed I Failure
18 | Y-Position -0.099 -0.099 Zirconia Oxygen analyzer check(Fuji)
Check values Gas analyzer operation and control [~ Passed [ Failure M Note: .....ccooveune
19 | Sender/Receiver unit (%) 23 23 Diagnostics condition W Passed [ Failure [ Note: ..ooooovrrvvennnn.
20 | Background light V. 0.095 0.093
¢ ¢ v Gas analyzer responding for standard gas " Passed ¥ Failure ¥ Note: ......
21 | Set reference temperature (°C) 41.1 41.0
inati o 9 9 9
22 | Contamination (%) <30 % 2.9 % 2.9 % CORRECTIVE ACTION:
23 | Span point (%) 70.00 % 70.1 % 70.0 %
24 | Zero point (%) 0.00 % 0.0 % 0.0 % - The standard gas HCL. empty _
o K - Alarm S077 IR cube energy warring.
nistac! - The standard gas of NH; has nearly empty.
25 | Blower unit operate Operate Normal Normal
26 | Cartridge filter Clean Clean Clean
27 | Air hose-ID40 OK OK OK
28 | Air hose-ID50 OK OK OK
TS 2. PICO sign : Q. Date : 22 Apr. 2022
DATE : 22 Apr. 2022 Customer sign : Date :
Job number : JID2100223-013 Job number : JID2100223-013
Customer GPSC r) Customer : GPSC 4
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM2 Perno - InsTRuMENTS CoRr, Lo, Location : CCE_CEM2 Perno - InsTRuMENTS CoRr, Lo,
Work rk Mileage Traveling Work rk Mileage Traveling
date ‘ 2-hpr-22 | hour ‘ 6 [ Km. | 300 | hour | 3 date ‘ 2-hpr-22 | hour ‘ 6 [ Km. | 300 | hour | 3
SAMPLE GAS CONDITION SYSTEM CASIANARYZERREEORT
MEASUREMENT RESULT
SET-POINT STATUS/VALUE Measurement value
DESCRIPTION VALUE BEFORE | AFTER REMARK e s femark
Befaore After
Sampling system
Temperature in cabinet ~25 °C 22°C 24°C HCl ppm 7.69 9.54
Sample line temperature control ~120 °C 120 °C 120°C HF ppm 1.30 1.49
Air regulator 1 6 Bar 6 Bar 6 Bar N3 opm 1.20 6.60
Air regulator 2 6 Bar 6 Bar 6 Bar 550 050
Air regulator 3 3 Bar 3 Bar 3 Bar © ppm : :
Filter probe Clean/dry Clean/dry Clean/dry NO ppm 128.60 82.10
S NO2 ppm 1.00 0.30
Flow cell Ih 200-350 I/h 230.4 227.0 NOX opm 128.30 3190
Press PO hPa 907.7 911.6
Press P1 (Cell) hPa 849.8 849.9 502 ppm 4.00 350
Press P2 (Ejektor) hPa 750.0 748.1 co2 Vol% 9.63 10.20
Temp IR Cube °c 319 318 H20 mg/m3 21.08 22.06
Temp Electronics «C 274 277 02 Vol I 3,98
Temp Cel “C ~200 °C 199.8 199.9
Press Ambient hPa ~1013 hPa 999.4 10003 VALIDATION RESULT
Cube Energy 1 % 84.5 84.7 T Span E
Parameter Note
Cube Energy 2 % 66.9 67.3 P P T = P | Acceptance
Cube Energy 3 % 47.0 47.7
02 with press Vol% 72 8.8 HCI ppm 0.00 -0.07 0.17% 38.56 - - 5.0 %
02 without press Vol% 7.2 8.8 HF ppm 0.00 0.02 0.10% 20.10 19.88 1.09% +5.0 % |Passed
02 voltage mv 147 107 NH3 ppm 0.00 0.03 0.06% | 47.90 - - +2.5%
ST. GAS CONCENTRATION co ppm 0.00 -0.01 0.00% | 202.00 | 200.90 | 0.54% | #5.0% [Passed
Components | Concentration | Unit W:"')der Certified Date | Expire Date B:f’::“’e (:::r NO ppm 0.00 0.02 | 0.01% | 199.00 [ 200.00 | 050% | #2.5% [Passed
S02 ppm 0.00 0.04 0.05% 80.10 79.85 0.31% +2.5% [Passed
HCl 38.56 ppm CC506821 9-Oct-17 9-Oct-25 0 0
9
NH3 479 ppm D881982 20 Mar 2020 25 Mar 2021 0 0 NO2 ppm 0.00 -0.23 0.12% 195.00 195.69 0.35% +2.5% [Passed
HF 20.1 ppm CC724637 05 Jun 2021 05 Jun 2022 200 100 Cco2 Vol% 0.00 -0.03 0.03% 19.80 19.47 0.33% +0.5% [Passed
co 202 ppm H20 Vol% 0.00 - - - - -
SO, 80.10 ppm A00694SK 29 Jul 2020 29 Jul 2022 1,250 1,200 02 Vol% 3.94 3.89 0.05% 20.95 20.96 0.01% +0.5% |Passed
NO 199 ppm CALIBRATION RESULT
0, 3.94 %Vol
NO, 195 ppm | D400466 10Mar2020 | 09Mar2022 | 1,450 | 1,400 - 2D ke % Error Note
€0, 19.8 %Vol Ideal Actual Diff% Ideal Adual____ Diffyo | Acceptance
Ambient air 20.95 %Vol - - HCI ppm 0.00 - - 38.56 - - +5.0 %
HF ppm 0.00 0.00 0.00% 20.10 20.10 0.00% +5.0 % |Passed
NH3 ppm 0.00 - - 47.90 - - £2.5 %
co ppm 0.00 0.00 0.00% 202.00 201.73 0.13% +5.0 % |Passed
NO ppm 0.00 0.00 0.00% 199.00 198.79 0.11% +2.5% [Passed
S02 ppm 0.00 0.00 0.00% 80.10 74.89 6.50% +2.5 % |Notpassed
NO2 ppm 0.00 0.00 0.00% 195.00 195.00 0.00% +2.5 % [Passed
Cco2 Vol% 0.00 0.00 0.00% 19.80 19.80 0.00% +0.5 % [Passed
9 9 9 N P
CHECK BY : Mt H20 Vol% 0.00% 0.00% assed
- 02 Vol% 3.94 3.94 0.00% 20.95 20.95 0.00% +0.5 % [Passed
DATE : 22 Apr. 2022




Job number : JID2100223-013 c
Customer : GPSC pl ‘ O
Equipment : CEMS
Location : CCE_CEM2 PeTRO - IvsTRUMENTS CoRr, LTD.
M| e [ o " o [T 5
GENERAL CHECK
Unit name : ‘ CEM-2 | Location : CCE
EM DESCRIPTION S O STATUS/VALUE REMARK
T Before After
1 Opacity measuring (%) Up to process 14 % 14 %
2 Dust measuring (mg/m°) Up to process 1.04 1.04
3 Extinction 0.0027 0.0027
4 Relative opacity (%) 0.3 0.3
5 |7 issi (%) 99.8 99.8
Sensor values
6 |Ti issi ) 2.495 2.495
7 LED monitor V) 1.920 1.920
8 | Q14 ) 2.545 2.545
9 Device temperature (°C) 3.089 3.089
10 | Constant light 1 ) 0.044 0.044
11 | Constant light 2 V) 0.025 0.025
12 | 24V supply ) 2.019 2.019
Positions
13 | Q1 V) 1.153 1.153
14 | Q2 V) 0.978 0.978
15 | Q3 V) 1.037 1.037
16 | Q4 V) 1.320 1.320
1? X-Position 0.252 0.252
18 | Y-Position -0.099 -0.099
Check values
19 | Sender/Receiver unit (%) 2.3 2.3
20 | Background light (V) 0.095 0.093
21 | Set reference temperature (°C) 41.1 41.0
22 | Contamination (%) <30 % 2.9 % 2.9 %
23 | Span point (%) 70.00 % 70.1 % 70.0 %
24 | Zero point (%) 0.00 % 0.0 % 0.0 %
On stack
25 | Blower unit operate Operate Normal Normal
26 | Cartridge filter Clean Clean Clean
27 | Air hose-ID40 OK OK OK
28 | Air hose-ID50 OK OK OK
CHECK BY : @;ﬁt
DATE : 22 Apr. 2022

CERTIFICATE

OF STANDARD GAS

T

CERTIFICATE OF ANALYSIS

Alrgas Specialty Gases
SALLE
oo Lawsling Rood
. K 080770000

Grade of Product: CERTIFIED STANDARD-SPEC

Part Number X02NISSC15W0862 Reference Number £2-401530318-1
Cyhnder Number CC508821 CySnder Volume. Tors pei
Laboestory 124 - Riverton (SAP) - NJ Cyfinder Pressure. 22;\5 o
Analysis Date 4 02, 2019 Vaive Outlet 330
hethomber $2:401530319.1
Product compostion verified by direct compariscn to calibrabion Standa: satie to N.LS.T. weights and/or N.LS.T.
Gas Mudture reference mi
ANALYTICAL RESULTS

Component Req Conc Actual Concentration Analytical

(Mole %) Uncertainty
HY SEN CHLORIDE 40 00 PPM 38 55 PP *9
NITRC Balsnce

Page 1 of 124015303181
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Certificate Of Analysis
Special Gases Miture

Cusiomes Detals
Name Adaress Customes Tag No.
Analybeal Sysiem Engeeenng 19/1.1 Noen Phva, A Musng Raycog. Rayong.
Mm%
Centihcate Oetals
Numdes e Oate of lssue 22019 Expred dale 22-Apr-2020
Matenal Detardy
Pioduction Oides 50153293 Materal Code 611800562 Cybades Mo 0619220
Gas content 43000" (nomnal)  Fildag pressure 150 ba(g) vave €GA 33055
Cylender Owne LiNDE Cyhnder Matenal Soecus sedl Cybeder Sure 351
Laboratory Regort
Compoeen Nomeal Cencentration  Analysis Reset Uncestanty Method of Anadysis
Anmona 5000, 51000 + 5 relative (6)198.352
Nitrogen [
Swal pe whacheves comes fust
SAcage ondton __ Keep in weil ventdation and secere acea
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Note.
1 Atresn Ipeches
2 L pondeg
P " Macestie 'nmvﬂ
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Temrsasdeas 35 ] 5 awisane s s Bdven 01
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Special Gases Mnxw;e

Customer Details
Name Address. Customer Tag No
(honburi Clean Energy Co. L1d 40/5 Moo, 8, WHA Chonburi IE 1, T 8o Win,
A Sriracha, Chon Buri 20230
Certificate Detals
Number 3146/20 Dateof issue 29-)ul-2020 Expury date 29012022
Matenal Detass
Production Order 90161005 Material Code: 504800-5K-34 Cylinder No. AD06945K
Gas content asom' Filng pressure 137.0 bar Valve CGA 66055
Cylnde: Ownes UNDE Cylinder Material Spectia seal Cylinder sue 40l
Laboratory Report
 Anolyticol Result
Component Hotmieal AnalysisResull' . Uncentainly’!  Method of Analysis’ Assay Date
Concentration s
Sulphur Dioxide 80 0ppm 80.) ppm * 1% relative (6) +PB-352 20-jul & 29-jul-20
Nitric Oxide 200 ppm 199 ppm 1% relative (6) -PB-352 20-jul & 299u!-20
Other NOX impurity Lessthan 9.9 ppm
Carbon Monoxide 200 ppm 202 ppm + 1% relative (6)1-P8-352 20-jul & 29-)ul-20
I Nittogen
Reference Stondord used in Assay
Relference Standaed Cylinder numbet Concentration Expiry date.
Sulphur Dioxide 13318856 50.50 £ 0.40 ppm 16-0ct-2021
Natric Oxide 26581356 9937 20.40 ppm 30-0¢t-2020
Carbon Monaxide 25200356 251.022.0ppm 30-Aug-2020
In Nitrogen
Anclyticol Instruments used in Assoy
Instrument /Make/Model Analytical Principle Last Multpomnt Calibration
FTIR Spectrometers Nicolet iS50 FIR-502 174u1-2020
FTIR Spectrometers Nicolet 1550 FIIR-NO 189u1-2020
FTIR Spectrometers Nicolet 1550 FIR-CO 10-)uk-2020
Recommend usage condition

Minsmum utiization 5% of actual content oc before expae date whichever comes first

Storage condition Keep in well ventilation and secure area.

Comments
When reordering, piease quote the material number

note
e po— 1peces
2 > o -
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Certificate Of Analysis
Specdl Gases Marture

Customer Details
Name Asduess: Customes Tag No
Chosbun Clean [nergy (o, LM 40/5 Moo &, WHA Chonbusi 1E 1, T Bo W,
AStwacha, Chon Ben 20230
Certificate Detaily
Nambes 12620 Date of issue 10-Mar 2020 Dapury date. ¥ Ma-2002
Materal Detads.
Production Oeder $0159123 Materal Code S08200-AL-42 Cyheder No 0300464
[ T430M' (ncounal ) Filing pressure. 145008 (9) Valve (GAB60 8%
[3 Ownet UINOE Cybndes Maserial Alyminym Cybnder Sae. S0t
Laboratory Regort
Conponent Notmnal Conceatiation  Analyws Besuh’ Unkertanty Method of Analyss
Nitiogen Donde 200 ppe 195 ppn * 2% ielatve 16)1-P8- 382
Orygen 400 194 1+ 2% refatrve () ACCLAQ
Carbon Dromae 008 196w 1% (elotive ) ACCIA00
0 Nitrogen
Recommend wage condifion
ol belore expue date whichever comes fust
S10rage onAton Leep i well ventilaion and secure dtea
Comments B
ate
1 10ece
2 . provdng
s
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sl A (6)Othes - Specibed
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Airgas Specialty Gases
3 Alngas USA, LLC

1 Ae Lcuite compary 6141 Fastoa Rood

Bidg2
Plumsteadville, PA 18949
s o

CERTIFICATE OF ANALYSIS
pmGradc of Product: CERTIFIED STAN DARD-SPEC
pA i“" N'W é%l;?:)c,‘l SAD7CS ge‘onncc Number $G02-C000019910-1
by yhnder Number yhnder Volume: 144 CF
A::?;:s e :}:Y -;h;\;;l:w-e -PA Cylinder Pressure 2000 PSIG
, Vi
A s o falve Outlet 30
Prody
uct venfied by direct to caibration standards tracesble to N.1.S.T. weights and/or N.LS.T.
Gas Moture reference materials, B
ANALYTICAL RESULTS
Component Req Cone Actual Concentration Analytical
(Mole %) Uncertainty
HYDROGEN FLUORIOE 20
NITROGEN u.m i i
Permanent Notes:-NA-
Notes:
Anatysis Date S4/2021
Expiration Date 552022
Blond +/- 20% Analyteal +7
Gross Weight 24 § Kg
NetWeght 22 Kg
Approved for Release

Pa9e 101 5G024C 0000193109

SERVICE REPORT
Preventive Maintenance (CEMs)

CHONBURI CLEAN ENERGY

May, 2022

BY:

PETRO-INSTRUMENTS CORP., LTD




UNIT

Job number : JID2100223-014

Customer : GPSC

Equipment : CEMS

Location : CCE_CEM1

Work Work Mileage Traveling
date l 06-May-22 l hour ‘ 6 ‘ Km. |3°°| hour | 3

PIcO

PeTho - InsTRUMENTS CoRe. Lo,

SERVICE REPORT

Scope of work.

Preventive maintenance continuous emission monitoring system.

Sampling System check

Temperature in cabenet ¥ Passed [ Failure
Temperature of sample line ¥ passed [ Failure
Sample gas pump operation ¥ Passed [ Failure
Sample gas cooler operation ¥ Passed [ Failure
Peristaltic pump operation ¥ Passed [~ Failure
NO,-NO converter operation ¥ Passed I Failure
Operation moisture filter element condition ¥ Passed I Failure
PLC and communities systems ¥ Passed I~ Failure
Air regulator condition IV Passed I Failure

Sample flow rate

¥ Not found I Found

I™ Note:
™ Note:
[+ Note:

Leakages in systems ¥ Passed I Found
Gas analyzer check(SICK)
CE M s 1 Gas analyzer operation and control ¥ Passed I Failure I~ NOte: wovevrrven,
Diagnostics condition W Passed I Failure ™ Note: .............
Gas analyzer responding for standard gas ¥ Passed I Failure [~ Note: ...
Display & keypad operation ¥ Passed I Failure [~ Note: .............
Power supply 220 Ve ¥ Passed [ Failure I Note: ...
Zirconia Oxygen analyzer check(Fuji)
Gas analyzer operation and control [~ Passed ¥ Failure M Note: ...
Diagnostics condition ¥ Passed I Failure I Note: ...
Gas analyzer responding for standard gas " Passed W Failure ¥ Note: .........
CORRECTIVE ACTION:
- The standard gas HCL is empty.
- The standard gas of HF is empty.
- Alarm S077 IR cube energy warring.
PICO sign: k. Date: 06 May 2022
‘Customer sign : Date :
Job number : JID2100223-014 ‘ Job number : JID2100223-014 ‘
Customer : GPSC Customer : GPSC
Equipment : CEMS Equipment : CEMS
Location : CCE_CEML PeTRO - IvsTRUMENTS CoRr, LTD. Location : CCE_CEML PeTRO - IvsTRUMENTS CoRr, LTD.
Work 0y | Work Mileage Traveling Work 0y | Work Mileage Traveling
date ‘ 06-May-22 ‘ hour ‘ 6 ‘ Km. [ 300 | hour | 3 date ‘ 06-May-22 ‘ hour ‘ 6 ‘ Km. [ 300 | hour | 3
SAMPLE GAS CONDITION SYSTEM GAS ANALYZER REPORT
SRS TVAIE MEASUREMENT RESULT
SET-POINT
DESCRIPTION REMARK
VALUE FErORERRI AT oorameter Measurement value ek
Sampling system EE o art=l
Temperature in cabinet ~25 °C 22°C 25°C HCI ppm 7.62 7.26
Sample line temperature control ~120 °C 120 °C 120 C o oom 138 167
Air regulator 1 6 Bar 6.0 6.0 - .
A regulator 2 6 Bar 60 6.0 NH3 ppm 6.38 318
Air regulator 3 3 Bar 25 2.5 [«¢} ppm 0.50 1.90
Filter probe Clean/dry Clean Clean NO ppm 134.40 157.40
= 0.60 0.70
Flow cell Ih 200-350 I/h 217.3 215 No2 PPm
Press PO hPa 918.5 915.4 NOX ppm 135.10 158.20
Press P1 (Cell) hPa 850.1 850.0 502 ppm -0.40 -0.40
Press P2 (Ejektor) hPa 749.6 748.7 02 Vol 1258 1139
Temp IR Cube C 35.1 348 0 3 oc0 2008
Temp Electronics c 305 311 mg/m ! :
Temp Cell °C ~200 °C 200.2 199.9 02 Vol% 6.64 7.82
Press Ambient hPa ~1013 hPa 994.8 993.9 VALIDATION] RESULT.
Cube Energy 1 % 956 95.6 S
Cube Energy 2 % 89.4 89.4 Pe— il Eal % Error -
Cube Energy 3 % 76.4 76.4 Ideal Actual Diff% Ideal Actual Diffe | Acceptance
02 with press Vol% 5.6 7.1 HCI ppm 0.00 -0.03 0.08% 38.56 - - +5.0% |-
02 without press Vol% 5.6 71 HF ppm 0.00 0.01 0.05% 20.10 - - +5.0% |-
02 voltage mv 210 159
NH3 ppm 0.00 0.98 2.25% 43.40 49.23 13.43% +2.5 % P
co ppm 0.00 0.17 0.09% | 202.00 | 20274 | 037% | *5.0% |Passed
GAS CONCENTRATION By TN P
i . . .08% . . .379 £2.
o o | concentrat wnit | V0T | corined bote | Exoire bote Fresstr=](peD) NO ppm 0.00 0.16 0.08% | 199.00 | 198.26 | 0.37% b |Passe
mponen ncentration | Uni NO. ed Dal pire Before | After 502 ppm | 0.00 067 | 084% | 8010 | 8007 | 0.04% | #2.5% [Passed
HCl 38.56 ppm | (CC506821 9-Oct-17 9-Oct-25 0 0 NO2 ppm 0.00 -0.08 0.04% | 19500 | 19479 | 0.11% | *2.5% |Passed
NH3 434 ppm_| D946653 1 Mar 2022 23 Feb 2025 2100 2100 co2 Voi%e | 0.00 004 | 0.04% | 1980 | 1969 [ 0.11% | #0.5% [Passed
HF 20.1 ppm | (CC724637 05 Jun 2021 05 Jun 2022 0 0 120 Vol 000 - N N - R -
© 202 ppm 02 Vol% 3.94 4.30 0.36% 20.95 2148 | 053% | *0.5% [Notpassed
S0, 80.10 ppm | A00694SK 29 Jul 2020 29 3ul 2022 1,150 1,150 o - - 0% - : 5% - % |Totpasse
NO 199 opm CALIBRATION RESULT
0, 3.94 %Vol Zero Span % Error
Parameter Note
NO, 195 ppm | D400466 10 Mar 2020 09 Mar 2022 1,400 1,400 Tdeal “Actual Diff% Tdeal el Diffes | Acceptance
0, 19.8 %6Vl Hl pom | 0.00 - - 38.56 - - +5.0% |-
Ambient air 20.95 %Vol - - - - HF ppm 0.00 B R 20.10 B B 150% |-
NH3 ppm 0.00 0.19 0.43% 43.40 43.38 0.05% +2.5 % |Passed
co ppm 0.00 - - 202.00 - - +5.0% |-
NO ppm 0.00 - - 199.00 - - +25% |-
S02 ppm 0.00 - - 80.10 - - +25% |-
NO2 ppm 0.00 - - 195.00 - - +25% |-
Cco2 Vol% 0.00 - - 19.80 - - +0.5% |-
Calsadad Putde. H20 Vol% | 0.00 B g -
DATE : 06 May 2022 02 Vol%. 3.94 3.94 0.00% | 2095 2095 | 0.00% | *0.5% |Passed




Job number : JID2100223-014 ‘ Job number : JID2100223-014 ‘
Customer : GPSC Customer : GPSC
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM1 Perie - BNSTRENENTS GO, 10 Location : CCE_CEM1 Perie - BNSTRENENTS GO, 10
Work Work Mileage Traveling Work Work Mileage Traveling
date l 06-May-22 l hour ‘ 6 ‘ Km. l 300 | hour | 3 date l 13-May-22 l hour ‘ 6 ‘ Km. l 300 | hour | 3
GENERAL CHECK SERVICE REPORT
Unit name : ‘ CEM-1 | Location : CCE Scope of work.
SECDEI Preventive maintenance continuous emission monitoring system.
ITEM DESCRIPTION VALUE STATUS/VALUE REMARK Sampling System check
T ission measurement Before After .
- - Temperature in cabenet ¥ Passed [ Failure 7 Note: oooorvvereeririicciininns
1 | Opacity measuring (%) Up to process 17 % 1.8 % Temperature of samole line v I Fai O
2 | Dust measuring (mg/m®) | Up to process 1.25 1.33 P P ' '; I;asseg - Ea[lure IOtE: v
3 Extinction 0.0074 0.0072 Sample gas pump operation asse AllUre [ NOtE: .voeeerrceeereeeeeiennns
4 | Relative opacity (%) 0.9 0.9 Sample gas cooler operation [¥ Passed T Failure  [7 Note: ...ovvvovvveeeeeeersssssnnns
5 | Transmission (%) 98.3 98.2 Peristaltic pump operation ¥ Passed I Failure [ Note: ..cocovevvcecciniinicinians
Sensor values NO,-NO converter operation W Passed I Failure T NOtE: vveevverrveereeisniieniens
6 | Transmission V) 2.590 2.591 Operation moisture filter element condition ¥ Passed [ Failure |~ NOME: wovveeeumrreemmrererenneernns
7__| LED monitor W) 1.9%6 1.994 PLC and communities systems W Passed I Failure [ Note: ooocevecveeniiiiciicninas
8 1-4 Vv 2.590 2.591 .
Q - ) Air regulator condition ¥ Passed 7 Failure [ NOte: ..ovuueecvvvveerranneensienes
9 Device temperature (°C) 3.157 3.157  Not found = ’
10 | Constant light 1 ) 0.040 0.039 Sample flow rate ot found | Foun LI
11 | Constant light 2 W) 0.024 0.024 Leakages in systems R Passed 7 FOUNd  [7 Note: wvvvvvvvosvvvrssnnnrrnns
12 | 24V supply v) 2.082 2.082 Gas analyzer check(SICK)
Positions Gas analyzer operation and control ¥ Passed [ Failure [~ note: ..
1 1 V. 1.433 1.430 . . .
3 1Q () Diagnostics condition W Passed I Failure ™ Note: ..
14 |Q V) 0.894 0.893 | g o @ passed I Fai
15 Q3 W 0872 0878 Gas analyzer responding for standard gas asse Failure I~ Note: ..
6 |04 ) 1.380 1389 Display & keypad operation ¥ Passed I Failure I Note: ..
17 | X-Position 0.5930 0.5913 Power supply 220 Ve ¥ Passed [ Failure I Note: ...
18 | Y-Position 0.0331 0.0222 Zirconia Oxygen analyzer check(Fuji)
Check values Gas analyzer operation and control [~ Passed [ Failure M Note: .....cccoovuueee
19 | Sender/Receiver unit (%) 26 26 Diagnostics condition W Passed [ Failure [ Note: v...ooovvvvvneeens
20 _| Background light W 0.075 0.075 Gas analyzer responding for standard gas ™ Passed I Failure ¥ Note: ......
21 | Set reference temperature (°C) 41.1 42.0
22 | Contamination (%) <30 % 1.0 % 0.1 % CORRECTIVE ACTION:
23 | Span point (%) 70.00 % 70.00 % 70.1%
24 | Zero point (%) 0.00 % 0.0 % 0.0 % - The standard gas HCL is. empty.
On stack - Zlhe stasr(;(;e;rtliRgas bof HF is empty:
- rm nergy warring.
25 | Blower unit operate Operate Normal Normal a cube energy warring
26 | Cartridge filter Clean Clean Clean
27 | Air hose-ID40 oK oK oK
28 | Air hose-ID50 oK oK OK
CHECK BY : . PICO sign: k. Date: 13 May 2022
DATE : 06 May 2022 ‘Customer sign : Date :
Job number : JID2100223-014 ‘ Job number : JID2100223-014 ‘
Customer : GPSC Customer : GPSC
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM1 PETRO - InsTRUMENTS Cone. Lo, Location : CCE_CEM1 PerRo - InsTRUMENTS CoRe, Lo,
Work Work Mileage Traveling Work Work Mileage Traveling
date ‘ 13-May-22 ‘ hour ‘ 6 ‘ Km. [ 300 | hour | 3 date | 13Mav-22 ‘ hour ‘ 6 ‘ Km. [ 300 | hour | 3
SAMPLE GAS CONDITION SYSTEM GAS ANALYZER REPORT
SATUSIVALUE MEASUREMENT RESULT
SET-POINT
DESCRIPTION REMARK
VALUE BEFORE | AFTER porametor Measurement value ook
‘Sampling system Befaore After
Temperature in cabinet ~25 °C 22°C 25°C HCl ppm 3.93 213
Sample line temperature control ~120 °C 120°C 120 C o oom o1 104
Air regulator 1 6 Bar 6.0 6.0
Air regulator 2 6 Bar 6.0 6.0 NH3 ppm 2.96 121
Air regulator 3 3Bar 25 25 co ppm 0.60 0.00
Filter probe Clean/dry Clean Clean NO opm 93.20 94.10
- NO2 ppm 0.40 0.10
Flow cell Ih 200-350 I/h 219.3 216.6
Press PO hPa 917.0 919.1 NOX ppm 93.60 94.20
Press P1 (Cell) hPa 850.0 850.0 502 ppm -0.50 -0.50
Press P2 (Ejektor) hPa 750.1 750.0 02 Vol% 1027 1014
Temp IR Cube C 35.0 352
Temp Electronics o 304 311 h20 mg/m3 2566 21.68
Temp Cell °C ~200 °C 200.1 200.1 02 Vol% 8.86 8.97
Press Ambient hPa ~1013 hPa 995.4 992.5 VALIDATION RESULT
Cube Energy 1 % 956 96.1 = S
Cube Energy 2 % 89.4 883 [R— i =0 % Error D
Cube Energy 3 % 76.4 75.6 Ideal Actual Diff%. Ideal Actual Diffte | Acceptance
02 with press Vol% 53 73 HCl ppm 0.00 0.00 0.00% | 3856 - - +5.0 %
02 without press Vol% 53 73 ™ P 0.00 o0 0.05% | 2010 R R 5.0 %
02 voltage mv 216 153
NH3 ppm 0.00 0.76 1.75% | 43.40 4334 | 014% | *25% [Passed
Cco ppm 0.00 -0.11 0.05% 202.00 203.89 0.94% +5.0 % [Passed
SAS CONCENTRATION 0 0.00 0.03 0.02% 99.00 99.32 0.16% +2.5% [Passed
Col ts | Concentrati unit | Oviinder | o ified Date | Expire Date ressure(psl) . . y — LA 2. o e
mponen ncentration | Uni NO. ed Dal pire Before | After 502 ppm | 0.00 011 | 014% | 8010 | 7940 | 087% | £25% [passed
HCl 38.56 ppm CC506821 9-Oct-17 9-Oct-25 0 0 NO2 ppm 0.00 0.12 0.06% 195.00 194.63 0.19% +2.5% [Passed
NH3 434 ppm | D946653 1 Mar 2022 23 Feb 2025 2100 2100 02 Vol% 0.00 0.05 0.05% 19.80 19.81 001% | *0.5% |Passed
HF 20.1 ppm | (CC724637 05 Jun 2021 05 Jun 2022 0 0 20 Vol 0.00 - B B - B
o 202 pem 02 Vol% 3.94 3.98 0.04% 20.95 20.75 0.20% +0.5 % [Passed
50, 80.10 ppm | A00694SK 29 Jul 2020 29 Jul 2022 1,150 1,100 o - i sl - - il 22
NO 109 ppm CALIBRATION RESULT
0, 3.94 %Vol - Zero Span % Error Note
NO, 195 ppm | D400466 10 Mar 2020 09 Mar 2022 1,400 1,400 Tdeal el Diff%. ol ‘Actul Diffss | Acceptance
€0, 19.8 %oVol HCl ppm 0.00 - 38.56 - +5.0 %
Ambient air 20.95 %Vol - - HF ppm 0.00 B - 20.10 - R +5.0 %
NH3 ppm 0.00 0.19 0.43% 43.40 43.41 0.02% +2.5 % [Passed
co ppm 0.00 - - 202.00 - - 5.0 %
NO ppm 0.00 - - 199.00 - - +2.5%
502 ppm 0.00 - - 80.10 - - +2.5%
NO2 ppm 0.00 - - 195.00 - - +2.5%
co2 Vol% 0.00 - - 19.80 - - £0.5 %
Calsadad Mt . H20 Vol% | 0.00 - - -
DATE : 13 May 2022 02 Vol% 3.94 3.94 0.00% | 20.95 2095 | 0.00% | +0.5% |Passed




Job number : JID2100223-014 ‘ Job number : JID2100223-014 ‘
Customer : GPSC Customer : GPSC
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM1 Perie - BNSTRENENTS GO, 10 Location : CCE_CEM1 Perie - BNSTRENENTS GO, 10
Work Work Mileage Traveling Work Work Mileage Traveling
date l 13-May-22 l hour ‘ 6 ‘ Km. l 300 | hour | 3 date l 20-May-22 l hour ‘ 6 ‘ Km. l 300 | hour | 3
GENERAL CHECK SERVICE REPORT
Unit name : ‘ CEM-1 | Location : CCE Scope of work.
SECDEI Preventive maintenance continuous emission monitoring system.
ITEM DESCRIPTION VALUE STATUS/VALUE REMARK Sampling System check
T ission measurement Before After .
- - Temperature in cabenet ¥ Passed [ Failure 7 Note: oooorvvereeririicciininns
1 | Opacity measuring (%) Up to process 1.8 % 1.6 % Temperature of samole line v I Fai O
2 | Dust measuring (mg/m?) Up to process 1.33 1.20 P P ' '; I;asseg - Ea[lure JOEE: +oveververeeeeisssenaenreens
3 Extinction 0.0072 0.0075 Sample gas pump operation assel AllUre [ NOtE: .voeeerrceeereeeeeiennns
4 | Relative opacity (%) 0.9 11 Sample gas cooler operation [¥ Passed T Failure  [7 Note: ...ovvvovvveeeeeeersssssnnns
5 | Transmission (%) 98.2 98.6 Peristaltic pump operation ¥ Passed I Failure [ Note: ..cocovevvcecciniinicinians
Sensor values NO,-NO converter operation W Passed I Failure T NOtE: vveevverrveereeisniieniens
6 | Transmission V) 2.591 2.589 Operation moisture filter element condition ¥ Passed [ Failure |~ NOME: wovveeeumrreemmrererenneernns
7__| LED monitor W) 1.994 1.997 PLC and communities systems W Passed I Failure [ Note: ooocevecveeniiiiciicninas
8 1-4 Vv 2.591 2.563 .
Q - ) Air regulator condition ¥ Passed 7 Failure [ NOte: ..ovuueecvvvveerranneensienes
9 Device temperature (°C) 3.157 3.155  Not found = ’
10 | Constant light 1 ) 0.039 0.040 Sample flow rate otfound T Found I~ Note: ...vvvvvvvvvveeeeesssssssnns
11 | Constant light 2 W) 0.024 0.025 Leakages in systems R Passed 7 FOUNd  [7 Note: wvvvvvvvosvvvrssnnnrrnns
12 | 24V supply v) 2.082 2.078 Gas analyzer check(SICK)
Positions Gas analyzer operation and control ¥ Passed [ Failure [~ note: ..
1 1 V. 1.430 1.432 . . .
3. |Q ) Diagnostics condition ¥ Passed I Failure [~ Note: ..
14 |Q V) 0.893 0.889 | g o @ passed I Fai
15 Q3 W 0878 0.899 Gas analyzer responding for standard gas asse Failure I~ Note: ..
16 |Q4 ) 1.389 1.412 Display & keypad operation ¥ Passed [ Failure [~ Note: ..
17 | X-Position 0.5913 0.5979 Power supply 220 Ve ¥ Passed [ Failure I Note: ...
18 | Y-Position 0.0222 0.0252 Zirconia Oxygen analyzer check(Fuji)
Check values Gas analyzer operation and control [~ Passed [ Failure M Note: .....cccoovuueee
19 | Sender/Receiver unit (%) 26 26 Diagnostics condition W Passed [ Failure [ Note: v...ooovvvvvneeens
20 _| Background light W 0.075 0.075 Gas analyzer responding for standard gas ™ Passed I Failure ¥ Note: ......
21 | Set reference temperature (°C) 42.0 42.0
22 | Contamination (%) <30 % 0.1 % 0.1 % CORRECTIVE ACTION:
23 | Span point (%) 70.00 % 70.1 % 70.0 %
24 | Zero point (%) 0.00 % 0.0 % 0.0 % - The standard gas HCL is. empty.
On stack - Zlhe stasr(;(;e;rtliRgas bof HF is empty:
- rm nergy warring.
25 | Blower unit operate Operate Normal Normal a cube energy warring
26 | Cartridge filter Clean Clean Clean
27 | Air hose-ID40 oK oK oK
28 | Air hose-ID50 oK oK OK
CHECK BY : . PICO sign: k. Date: 20 May 2022
DATE : 13 May 2022 ‘Customer sign : Date :
Job number : JID2100223-014 ‘ Job number : JID2100223-014 ‘
Customer : GPSC Customer : GPSC
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM1 PETRO - InsTRUMENTS Cone. Lo, Location : CCE_CEM1 PerRo - InsTRUMENTS CoRe, Lo,
Work Work Mileage Traveling Work Work Mileage Traveling
date ‘ 20-May-22 ‘ hour ‘ 6 ‘ Km. [ 300 | hour | 3 date ‘ 20-May-22 ‘ hour ‘ 6 ‘ Km. [ 300 | hour | 3
SAMPLE GAS CONDITION SYSTEM GAS ANALYZER REPORT
SATUSIVALUE MEASUREMENT RESULT
SET-POINT
DESCRIPTION REMARK
VALUE BEFORE | AFTER porametor Measurement value ook
Sampling system Befaore After
Temperature in cabinet ~25 °C 22°C 25°C HCl ppm 5.86 15.37
Sample line temperature control ~120 °C 120°C 120 C o oom 12 2
Air regulator 1 6 Bar 6.0 6.0
Air regulator 2 6 Bar 6.0 6.0 NH3 ppm 1.43 1.10
Air regulator 3 3Bar 25 25 co ppm 0.60 3.80
Filter probe Clean/dry Clean Clean NO opm 119.90 92.80
- NO2 ppm 0.40 0.60
Flow cell Ih 200-350 I/h 217.0 217.1
Press PO hPa 9188 9187 NOX ppm 120.10 94.70
Press P1 (Cell) hPa 850.1 849.9 502 ppm -0.40 0.10
Press P2 (Ejektor) hPa 7515 750.0 02 Vol% 1139 1084
Temp IR Cube C 358 359
Temp Electronics o 306 318 h20 mg/m3 2269 225
Temp Cell °C ~200 °C 199.8 199.8 02 Vol% 7.58 8.25
Press Ambient hPa ~1013 hPa 995.2 992.5 VALIDATION RESULT
Cube Energy 1 % 9.1 96.1 = S
Cube Energy 2 % 883 883 [R— i =0 % Error D
Cube Energy 3 % 756 756 Ideal Actual Diff%. Ideal Actual Diffte | Acceptance
02 with press Vol% 68 58 HCl ppm 0.00 -0.03 0.08% | 3856 - - +5.0 %
02 without press Vol% 68 58 ™ P 0.00 o0 0.05% | 2010 R R 5.0 %
02 voltage mv 167 194
NH3 ppm 0.00 0.09 0.21% | 43.40 42.84 129% | *2.5% [Passed
Cco ppm 0.00 -0.13 0.06% 202.00 202.08 0.04% +5.0 % [Passed
SAS CONCENTRATION 0 0.00 0.0 0.04% 99.00 97.6. 0.709 +2.5% [Passed
o t= | Concantrati unit Cylinder Certified Date | Expire Date Pressure (psi) N ppm . -0.07 .04% 199. 197.61 .70% .5 %  |Passe
mponen ncentration | Uni NO. ed Dal pire Before | After 502 ppm | 0.00 004 | 005% | 8010 | 7992 | 0.22% | £25% [passed
HCl 38.56 ppm CC506821 9-Oct-17 9-Oct-25 0 0 NO2 ppm 0.00 -0.11 0.05% 195.00 194.61 0.20% +2.5% [Passed
NH3 43.4 ppm | D946653 1 Mar 2022 23 Feb 2025 2100 2050 02 Vol% 0.00 20.06 0.06% 19.80 1974 | 0.06% | *0.5% |passed
HF 20.1 ppm | (CC724637 05 Jun 2021 05 Jun 2022 0 0 20 Vol 0.00 - B B - B
o 202 pem 02 Vol% 3.94 3.96 0.02% 20.95 20.76 0.19% +0.5 % [Passed
50, 80.10 ppm | A00694SK 29 Jul 2020 29 Jul 2022 1,100 1,050 o - i il - - el 22
NO 109 ppm CALIBRATION RESULT
0, 3.94 %Vol P Zero Span % Error Note
NO, 195 ppm | D400466 10 Mar 2020 09 Mar 2022 1,400 1,350 Tdeal el Diff%. ol e Diffss | Acceptance
€0, 19.8 %oVol HCl ppm 0.00 - 38.56 - +5.0 %
Ambient air 20.95 %Vol - - HF ppm 0.00 B - 20.10 - R +5.0 %
NH3 ppm 0.00 0.19 0.43% 43.40 43.41 0.02% +2.5 % [Passed
co ppm 0.00 0.00 0.00% | 202.00 | 202.00 [ 0.00% | *5.0% [Passed
NO ppm 0.00 0.00 0.00% [ 199.00 | 199.00 [ 0.00% | *2.5% [Passed
502 ppm 0.00 0.00 0.00% [ 80.10 80.10 | 0.00% | *2.5% |Passed
NO2 ppm 0.00 0.00 0.00% [ 195.00 | 195.00 [ 0.00% | *2.5% [Passed
co2 Vol% 0.00 0.00 0.00% 19.80 19.80 | 0.00% | #0.5% [Passed
CHECKRY: Mt - H20 Vol% 0.00 - B
DATE : 20 May 2022 02 Vol% 3.94 3.94 0.00% | 2095 2095 | 0.00% | +0.5% |Passed




Job number : JID2100223-014 ‘ Job number : JID2100223-014 ‘
Customer : GPSC Customer : GPSC
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM1 Perie - BNSTRENENTS GO, 10 Location : CCE_CEM1 Perie - BNSTRENENTS GO, 10
Work Work Mileage Traveling Work Work Mileage Traveling
date l 20-May-22 l hour ‘ 6 ‘ Km. l 300 | hour | 3 date l 27-May-22 l hour ‘ 6 ‘ Km. l 300 | hour | 3
GENERAL CHECK SERVICE REPORT
Unit name : ‘ CEM-1 | Location : CCE Scope of work.
SECDEI Preventive maintenance continuous emission monitoring system.
ITEM DESCRIPTION VALUE STATUS/VALUE REMARK Sampling System check
T ission measurement Before After .
- - Temperature in cabenet ¥ Passed [ Failure 7 Note: oooorvvereeririicciininns
1 | Opacity measuring (%) Up to process 1.6 % 1.64% Temperature of samole line v I Fai O
2 | Dust measuring (mg/m*) | Up to process 1.20 1.05 P pe v ';assej - Eaflure ote:
3 Extinction 0.0075 0.0076 Sample gas pump operation asse AllUre [ NOtE: .voeeerrceeereeeeeiennns
4 | Relative opacity (%) 11 11 Sample gas cooler operation [¥ Passed T Failure  [7 Note: ...ovvvovvveeeeeeersssssnnns
5 | Transmission (%) 98.6 99.0 Peristaltic pump operation ¥ Passed I Failure [ Note: ..cocovevvcecciniinicinians
Sensor values NO,-NO converter operation W Passed I Failure T NOtE: vveevverrveereeisniieniens
6 | Transmission V) 2.589 2.590 Operation moisture filter element condition ¥ Passed [ Failure |~ NOME: wovveeeumrreemmrererenneernns
; LED monitor W) 1.997 1.998 PLC and communities systems W Passed I Failure [ Note: ooocevecveeniiiiciicninas
1-4 Vv 2.563 2.559 .
Q - ) Air regulator condition ¥ Passed 7 Failure [ NOte: ..ovuueecvvvveerranneensienes
9 Device temperature (°C) 3.155 3.154  Not found = ’
ot foun .
10 | Constant light 1 ) 0.040 0.039 Sample flow rate Foun LI
11 | Constant light 2 W) 0.025 0.025 Leakages in systems R Passed 7 FOUNd  [7 Note: wvvvvvvvosvvvrssnnnrrnns
12 | 24V supply v) 2.078 2.086 Gas analyzer check(SICK)
Positions Gas analyzer operation and control ¥ Passed [ Failure [~ note: ..
1 1 V. 1.432 1.430 . . .
3 1Q () Diagnostics condition W Passed I Failure ™ Note: ..
14 |Q V) 0.889 0.890 | g o @ passed I Fai
15 Q3 W 0.899 0.689 Gas analyzer responding for standard gas asse Failure I~ Note: ..
16 | Q4 ) 1.412 1.420 Display & keypad operation ¥ Passed I Failure |~ Note: ..
17 | X-Position 0.5979 0.5981 Power supply 220 Ve ¥ Passed [ Failure I Note: ...
18 | Y-Position 0.0252 0.0250 Zirconia Oxygen analyzer check(Fuji)
Check values Gas analyzer operation and control [~ Passed [ Failure M Note: .....cccoovuueee
19 | Sender/Receiver unit (%) 26 26 Diagnostics condition W Passed [ Failure [ Note: v...ooovvvvvneeens
20 _| Background light W 0.075 0.075 Gas analyzer responding for standard gas ™ Passed I Failure ¥ Note: ......
21 | Set reference temperature (°C) 42.0 42.0
22 | Contamination (%) <30 % 0.1 % 0.1 % CORRECTIVE ACTION:
23 | Span point (%) 70.00 % 70.1% 70.0 %
24 | Zero point (%) 0.00 % 0.0 % 0.0 % - The standard gas HCL is empty.
On stack - Zlhe stasr(;(;e;rtliRgas bof HF is empty:
- rm nergy warring.
25 | Blower unit operate Operate Normal Normal a cube energy warring
26 | Cartridge filter Clean Clean Clean
27 | Air hose-ID40 oK oK oK
28 | Air hose-ID50 oK oK OK
CHECK BY : . PICO sign: k. Date: 27 May 2022
DATE : 20 May 2022 ‘Customer sign : Date :
Job number : JID2100223-014 ‘ Job number : JID2100223-014 ‘
Customer : GPSC Customer : GPSC
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM1 PETRO - InsTRUMENTS Cone. Lo, Location : CCE_CEM1 PerRo - InsTRUMENTS CoRe, Lo,
Work Work Mileage Traveling Work Work Mileage Traveling
date ‘ 27-May-22 ‘ hour ‘ 6 ‘ Km. [ 300 | hour | 3 date ‘ 27-May-22 ‘ hour ‘ 6 ‘ Km. [ 300 | hour | 3
SAMPLE GAS CONDITION SYSTEM GAS ANALYZER REPORT
SATUSIVALUE MEASUREMENT RESULT
SET-POINT
DESCRIPTION REMARK
VALUE BEFORE | AFTER porametor Measurement value ook
Sampling system Befaore After
Temperature in cabinet ~25°C 22°C 25°C HCl ppm 8.20 5.44
Sample line temperature control ~120 °C 120°C 120 C o oom 163 146
Air regulator 1 6 Bar 6.0 6.0 - .
Air regulator 2 6 Bar 6.0 6.0 NH3 ppm 0.95 2.25
Air regulator 3 3Bar 25 25 co ppm 0.40 0.04
Filter probe Clean/dry Clean Clean NO opm 114.10 157.65
- NO2 ppm 0.40 048
Flow cell Ih 200-350 I/h 217.3 213.0
Press PO hPa 9185 921.9 NOX ppm 114.40 -0.30
Press P1 (Cell) hPa 849.8 849.9 502 ppm -0.30 -0.45
Press P2 (Ejektor) hPa 750.0 750.7 02 Vol% 1147 2073
Temp IR Cube C 359 358
Temp Electronics o 306 312 h20 mg/m3 24.98 2291
Temp Cell °C ~200 °C 200.0 199.8 02 Vol% 7.38 8.55
Press Ambient hPa ~1013 hPa 993.5 990.9 VALIDATION RESULT
Cube Energy 1 % 9.1 96.1 = S
Cube Energy 2 % 883 883 R— i =0 % Error D
Cube Energy 3 % 756 756 Ideal Actual Diff%. Ideal Actual Diffte | Acceptance
02 with press Vol% 63 59 HCl ppm 0.00 -0.03 0.08% | 3856 - - +5.0 %
02 without press Vol% 63 59 ™ P 0.00 o0 0.05% | 2010 R R 5.0 %
02 voltage mv 183 19.5
NH3 ppm 0.00 0.09 0.21% | 43.40 4349 | 0.21% | +25% [Passed
Cco ppm 0.00 -0.13 0.06% 202.00 201.74 0.13% +5.0 % [Passed
SAS CONCENTRATION 2 99.00 97.68 0.66% +2.5% [Passed
o = | Comcontrath nit Cylinder Cortified Date | Exoire Data Pressure (psi) NO ppm 0.00 -0.07 0.04% 199. 197. .66% .5 % [Passe
mponen ncentration | Uni NO. ed Dal pire Before | After 502 ppm | 0.00 004 | 005% | 8010 | 7988 | 0.27% | £25% [passed
HCl 38.56 ppm CC506821 9-Oct-17 9-Oct-25 0 0 NO2 ppm 0.00 -0.11 0.05% 195.00 195.35 0.18% +2.5% [Passed
NH3 434 ppm | D946653 1 Mar 2022 23 Feb 2025 2,000 1,950 02 Vol% 0.00 20.06 0.06% 19.80 1953 | 027% | *0.5% |passed
HF 20.1 ppm | (CC724637 05 Jun 2021 05 Jun 2022 0 0 20 Vol 0.00 - B B - B
o 202 pem 02 Vol% 3.94 3.99 0.05% 20.95 20.76 0.19% +0.5 % [Passed
50, 80.10 ppm | A00694SK 29 Jul 2020 29 Jul 2022 1,050 1,000 o - i ikl - - el 22
NO 109 ppm CALIBRATION RESULT
0, 3.94 %Vol parameter Zero Span % Error Note
NO, 195 ppm | D400466 10 Mar 2020 09 Mar 2022 1,300 1,250 Tdeal el Diff% Taeal ‘Actul Diffss | Acceptance
€0, 19.8 %oVol HCl ppm 0.00 - 38.56 - +5.0 %
Ambient air 20.95 %Vol - - HF ppm 0.00 B - 20.10 - R +5.0 %
NH3 ppm 0.00 0.19 0.43% 43.40 43.41 0.02% +2.5 % [Passed
co ppm 0.00 0.00 0.00% | 202.00 | 202.00 [ 0.00% | *5.0% [Passed
NO ppm 0.00 0.00 0.00% [ 199.00 | 199.00 [ 0.00% | *2.5% [Passed
502 ppm 0.00 0.00 0.00% [ 80.10 80.10 | 0.00% | *2.5% |Passed
NO2 ppm 0.00 0.00 0.00% [ 195.00 | 195.00 [ 0.00% | *2.5% [Passed
co2 Vol% 0.00 0.00 0.00% 19.80 19.80 | 0.00% | #0.5% [Passed
CHECKRY: Mt . H20 Vol% 0.00 - -
DATE : 27 May 2022 02 Vol% 3.94 3.94 0.00% | 20.95 2095 | 0.00% | +0.5% |Passed




Job number : J1D2100223-014

Customer : GPSC

Equipment : CEMS

Location : CCE_CEM1L PeTRo - InsTRUMENTS CoRrr. Lo,
Work ok Mileage Traveling

date ‘ 27-May-22 ‘ hour ‘ 6 ‘ Km. | 300 | hour | 3

GENERAL CHECK

Unit name : [ CEM-1 | Location : cce
mEm DESCRIPTION ST STATUS/VALUE REMARK

1 Opacity measuring (%) Up to process 1.6 % 1.8 %
2 Dust measuring (mg/m?) Up to process 1.05 1.34
3 Extinction 0.0076 0.0085
4 | Relative opacity (%) 1.1 1.1
5 Transmission (%) 99.0 98.2

6 Transmission (V) 2.590 2.589
7 LED monitor (V) 1.998 1.975
8 |Qi4 ) 2.559 2.565
9 Device temperature (°C) 3.154 3.164 U N IT
10 | Constant light 1 ) 0.039 0.041
11 | Constant light 2 ) 0.025 0.028
12 | 24V supply (V) 2.086 2.074 C E M 52
13 |qQt (V) 1.430 1.422
14 | Q2 V) 0.890 0.884
15 | Q3 ) 0.889 0.867
16 | Q4 ) 1.420 1.412
17 | X-Position 0.5981 0.5966
18 | Y-Position 0.0250 0.0243
19 | Sender/Receiver unit (%) 2.6 2.6
20 | Background light ) 0.075 0.075
21 | Set reference temperature (°C) 42.0 42.0
22 | Contamination (%) <30 % 0.1 % 0.1 %
23 | Span point (%) 70.00 % 70.1 % 70.0 %
24 | Zero point (%) 0.00 % 0.0 % 0.0 %
25 | Blower unit operate Operate Normal Normal
26 | Cartridge filter Clean Clean Clean
27 | Air hose-ID40 oK oK oK
28 | Air hose-ID50 oK oK OK
CHECK BY : Mt
DATE : 27 May 2022
4
Job number : JID2100223-014 Job number : JID2100223-014
Customer : GPSC r) Customer : GPSC r)
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM2 PeTRO - InsTRUMENTS CoRrr.LTD. Location : CCE_CEM2 PeTRO - InsTRUMENTS CoRrr.LTD.
Work jork Mileage Traveling Work jork Mileage Traveling
date | 05May-22 | po | 6 | Km. | 300 | hour | 3 date | 05May-22 | po | 6 | Km. | 300 | hour | 3
S SAMPLE GAS CONDITION SYSTEM
Scope of work.
fwork SET-POINT STATUS/VALUE
Preventive maintenance continuous emission monitoring system. DESCRIPTION VALUE BEFORE AFTER REMARK
Sampling System check stem
Temperature in cabenet i In cabinet 2 1C 2°C 2°C
pe F Passed [ Failure I Note: ......... Sample line temperature control ~120 °C 120 °C 120 °C
Temperature of sample line ¥ Passed I Failure [~ Note: .......... Air regulator 1 6 Bar 6 Bar 6 Bar
Sample gas pump operation ¥ Passed I~ Failure [ Note: ......... Air regulator 2 6 Bar 6 Bar 6 Bar
Sampl ’ i W passed [ Faiure [~ Air regulator 3 3 Bar 3 Bar 3Bar
mple gas cooler operation NOE: wrvrsees Filter probe Clean/dry Clean/dry Clean/dry
Peristaltic pump operation ¥ passed I Failure D
NO,-NO converter operation ¥ Passed [ Failure Flow cell h 200350 I/h 2255 226.7
) ) . Press PO hPa 912.6 911.8
Operation moisture filter element condition ¥ Passed I Failure Press P1 (Cell) hPa 849.9 849.9
PLC and communities systems ¥ Passed I Failure Press P2 (Ejektor) hPa 7525 748.1
Air regulator condition [ Passed I Failure Temp IR Cube < 39 340
Temp Electronics C 296 286
Sample flow rate I Not found I Found Temp Cell c ~200 °C 200.1 200.1
Leakages in systems ¥ Passed I~ Found Press Ambient hPa ~1013 hPa 996.2 996.2
Cube Energy 1 % 84.4 84.4
Gas analyzer check(SICK) Cube Energy 2 % 67.0 7.0
Gas analyzer operation and control ¥ Passed [ Failure Cube Energy 3 % 473 473
. ) " ¥ Passed ; 02 with press Vol% 9.6 6.0
Diagnostics condition I” Failure 02 without press Ve o6 o0
Gas analyzer responding for standard gas ¥ Passed I~ Failure 02 voltage mv 9.1 18.3
Display & keypad operation ¥ passed I Failure ST/ GAS CONCENTRATION
Power supply 220 Vic ¥ passed [ Failure Components | Concentration | Unit | CYWIIET | Certiied Date | Expire Date |—orroootre (o)
Zirconia Oxygen analyzer check(Fuji = re After
3 rp 7 Fail ¥ Note: HCI 38.56 ppm | CC506821 9-Oct-17 9-Oct-25 0 0
Gas analyzer operation and control assed ailure e NH3 34 ppm | D946653 IMar2022 | 23Feb2025 | 2100 | 2100
Diagnostics condition W Passed I Failure I~ Note: ... HF 20.1 ppm CC724637 05 Jun 2021 05 Jun 2022 0 0
Gas analyzer responding for standard gas [ Passed ¥ Failure ¥ Note: . co 202 ppm
S0, 80.10 ppm | A00694SK 29 Jul 2020 29 Jul 2022 1,200 1,150
CORRECTIVE ACTION: NO 199 ppm
0, 3.94 %Vol
- The standard gas HCL. empty NO, 195 ppm | D400466 10 Mar 2020 | 09 Mar 2022 1,400 1,400
- The standard gas HF  empty o. 198 %Vol
- Alarm S077 IR cube energy warring. 2 . 2
Ambient air 20.95 % Vol - - - -
PICO sign : k. Date: 06 May 2022
Customer sign : Date: CHECK BY : mﬁt

DATE : 06 May 2022




Job number : JID2100223-014 Job number : JID2100223-014
Customer : GPSC & Customer : GPSC 5
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM2 PeTRO - IvsTRUMENTS CoRr, LTD. Location : CCE_CEM2 PeTRO - IvsTRUMENTS CoRr, LTD.
Work fork Mileage Traveling Work fork Mileage Traveling
date. ‘ 06-May-22 | hour ‘ 6 l Km. | 300 | hour | 3 date. ‘ 06-May-22 | hour ‘ 6 l Km. | 300 | hour | 3
GAS ANALYZER REPORT GENERAL CHECK
MEASUREMENT RESULT
Unit name : ‘ CEM-2 | Location : CCE
oorameter Measurement value ek
aram
Befaore After TEM DESCRIPTION S O STATUS/VALUE REMARK
HCl ppm 6.44 8.31 T Before After
HF ppm 041 1.27 1 | Opacity measuring (%) Up to process 1.2 % 1.5 %
NH3 ppm 27.80 6.20 2 | Dust measuring (mg/m°) Up to process 0.87 1.07
co ppm 4.10 0.70 3 | Extinction 0.0052 0.0065
NO ppm 78.60 114.20 4 Relative opacity (%) 0.6 0.7
NO2 ppm 0.10 0.10 5 | issi (%) 98.8 98.5
NOX ppm 78.70 114.40 Sensor values
502 ppm -0.40 0.20 6 |Tr issi V) 2.528 2.536
o2 Vol% 8.43 10.71 7 LED monitor (V) 1.912 1.911
H20 mg/m3 21.96 24.63 8 o4 ) 2.528 2.536
02 Vol% 1063 8.49 9 Device temperature (°C) 3.143 3.148
10 | Constant light 1 ) 0.033 0.034
VALTDATIONTRESUL) 11| Constant light 2 ) 0.027 0.027
PO e el % Error e 12 | 24V supply ) 2.063 2.058
Ideal Actual DIff% Ideal Actual Diff% | Acceptance Positions
HCl ppm 0.00 0.07 0.18% 38.56 - - £50% |- 13 |Q1 [ 1.207 1.206
HF ppm 0.00 -0.05 0.25% 20.10 - - £5.0% |- 14 | Q2 (V) 0.935 0.934
NH3 ppm 0.00 0.03 0.07% 43.40 48.60 | 11.98% | *2.5% [Notpassed 15 | Q3 (V) 1.012 1.011
co ppm 0.00 0.17 0.08% | 202.00 | 202.50 | 0.25% | *5.0% |Passed 16 | Q4 V) 1.298 1.304
NO ppm 0.00 -0.53 0.27% | 199.00 | 201.80 | 1.41% | *2.5% |Passed 17 | X-Position 0.2862 0.2904
502 ppm 0.00 -0.01 0.01% 80.10 79.56 0.67% | *2.5% |Passed 18 | Y-Position -0.0788 -0.0816
NO2 ppm | 0.00 007 | 0.04% | 19500 | 19698 | 1.02% | *2.5% |Passed Check values
co2 Voi% | 000 | 001 | 001% | 1980 | 1937 | 043% | *0.5% |passed 19 | Sender/Receiver unit (%) 23 23
20 Vol% 0.00 N N N 20 | Background light (V) 0.093 0.093
02 Vvoi% | 394 | 385 | 009% | 2095 | 2089 | 006% | +0.5% |passed 21| Set reference temperature (°C) 1 L
22 | Contamination (%) <30 % 3.4 % 3.1%
CALIBRATION RESULT
23 | Span point (%) 70.00 % 70.0 % 70.0 %
Porameter cer0 SR TETE Note 24| zero point (%) 0.00 % 0.0 % 0.0 %
Ideal Actual Diff% Ideal Adual___ Diffyp__| Acceptance On stack
B N N % |-
:S ppm g'gg ziig zz'g : 25 | Blower unit operate Operate Normal Normal
ppm . - - 3 - - 0% |- -
NH3 ppm | 0.00 000 | 000% | 4340 | 4352 | 0.28% | #2.5% |Passed 26| Cartridge filter Clean Clean Clean
© pom 0.00 - B 202,00 N - 50% |- 27 A!r hose-ID40 OK OK OK
NO ppm 0.00 N 199.00 N N 25% |- 28 | Air hose-ID50 OK OK OK
S02 ppm 0.00 - 80.10 - - +2.5% |-
NO2 ppm 0.00 - 195.00 - - +2.5% |-
Cco2 Vol% 0.00 19.80 - - +0.5% |- CHECK BY : M
H20 Vol% - - - -
02 Vol | 3.94 20.95 - £05% |- DATE : 06 May 2022
4
Job number : JID2100223-014 Job number : JID2100223-014
Customer : GPSC 4 Customer : GPSC 4
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM2 PeTRo - InsTRUMENTS CoRr. LTD, Location : CCE_CEM2 Perno - InsTRuMENTS CoRr, Lo,
Work rk Mileage Traveling Work rk Mileage Traveling
e | 13May-22 | hour ‘ 6 [ Km. | 300 | hour | 3 date | 13Mev22 | hour ‘ 6 [ Km. | 30 | hour | 3
S (LT SAMPLE GAS CONDITION SYSTEM
Scope of work.
SET-POINT STATUS/VALUE
Preventive maintenance continuous emission monitoring system. DESCRIPTION VALUE BEFORE AFTER REMARK
Sampling System check Sampling system
Temperature in cabenet . Temperature in cabinet ~25°C 22°C 24°C
¥ Passed I Failure I Note Sample line temperature control ~120 °C 120 °C 120 °C
Temperature of sample line ¥ Passed I Failure Ai regulator 1 6 Bar 6 Bar 6 Bar
Sample gas pump operation [# Passed [~ Failure Air regulator 2 6 Bar 6 Bar 6 Bar
. . Air regulator 3 3 Bar 3Bar 3Bar
¥ P d
Sample gas cooler operation assed [ Failure Filter probe Clean/dry Clean/dry Clean/dry
Peristaltic pump operation ¥ Passed [~ Failure
NO,-NO converter operation ¥ Passed [ Failure Flow cell h 200350 I/h 2265 2246
) i . Press PO hPa 911.9 913.2
Operation moisture filter element condition ¥ Passed I Failure Press P1 (Cell) hPa 850.1 850.1
PLC and communities systems ¥ Passed I Failure Press P2 (Ejektor) hPa 748.3 747.6
Air regulator condition IV Passed I Failure Temp IR Cube < 332 329
Temp Electronics «C 288 289
Sample flow rate ¥ Not found I Found Temp Cell “C ~200 °C 200.1 199.8
Leakages in systems I Passed I~ Found Press Ambient hPa ~1013 hPa 996.6 994.1
Cube Energy 1 % 84.4 84.4
Gas analyzer check(SICK) Cube Energy 2 % 67.0 67.0
Gas analyzer operation and control ¥ Passed I Failure [~ Note: Cube Energy 3 % 47.2 47.2
) ) - ¥ Passed ; ) 02 with press Vol% 52 7.0
Diagnostics condition I Failure I Note: 03 without press Volth 5 1
Gas analyzer responding for standard gas ¥ Passed  [” Failure [~ NOte: ovvvveovvvrrereresereeene 02 voltage mv 20.9 15.1
Display & keypad operation ¥ Passed I Failure 7 NOte: ..ovvuvverrrcrrriaerrnianns ST) GAS CONCENTRATION
' . P .
Power supply 220 Ve ¥ Passed [ Failure [ NOte: ..ooocoorvveees Components | Concentration | Unit Cy::r'l)der Certified Date | Expire Date wr&sure (‘I:::
Zirconia Oxygen analyzer check(Fuji = ore v
G ! - a : I Passed I Fail ¥ Note: HCI 38.56 ppm | CC506821 9-Oct-17 9-Oct-25 0 0
as analyzer operation and contro assel ailure e NH3 134 ppm | D946653 1 Mar 2022 23 Feb 2025 2100 2100
Diagnostics condition W Passed I Failure I Note: ... HF 20.1 ppm | (CC724637 05 Jun 2021 05 Jun 2022 0 0
Gas analyzer responding for standard gas I Passed I Failure ¥ Note: . co 202 ppm
S0, 80.10 ppm | A00694SK 29 Jul 2020 29 Jul 2022 1,150 1,100
CORRECTIVE ACTION: NO 199 ppm
0, 3.94 %Vol
- The standard gas HCL. empty NO, 195 ppm D400466 10 Mar 2020 09 Mar 2022 1,400 1,400
- The standard gas HF  empty 0, 198 %Vl
- Alarm S077 IR cube energy warring. Ambient air 2065 vl - N
PICO sign : @Mat Date : 13 May 2022
Customer sign : Date: CHECK BY : Mt A
DATE : 13 May 2022




Job number : JID2100223-014 Job number : JID2100223-014
Customer : GPSC & Customer : GPSC 5
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM2 PeTRO - IvsTRUMENTS CoRr, LTD. Location : CCE_CEM2 PeTRO - IvsTRUMENTS CoRr, LTD.
Work fork Mileage Traveling Work fork Mileage Traveling
date. ‘ 13-May-22 | hour ‘ 6 l Km. | 300 | hour | 3 date. ‘ 13-May-22 | hour ‘ 6 l Km. | 300 | hour | 3
GAS ANALYZER REPORT GENERAL CHECK
MEASUREMENT RESULT
Unit name : ‘ CEM-2 | Location : CCE
— Measurement value ook
arame
Befaore After TEM DESCRIPTION S O STATUS/VALUE REMARK
HCl ppm 4.01 1.78 T Before After
HF ppm 0.59 0.26 1 | Opacity measuring (%) Up to process 1.5 % 1.1%
NH3 ppm 2.20 1.30 2 Dust measuring (mg/m°) Up to process 1.07 0.78
CcO ppm 0.90 0.10 3 Extinction 0.0065 0.0066
NO ppm 94.80 98.20 4 Relative opacity (%) 0.7 0.7
NO2 ppm 0.10 0.10 5 | issi (%) 98.5 98.3
NOX ppm 94.90 98.30 Sensor values
02 ppm 0.40 040 6 | Transmissi V) 2.536 2.541
02 Vol% 10.03 10.18 7 LED monitor V) 1.911 1.998
H20 mg/m3 25.95 22.06 8 o4 ) 2536 2.126
02 Vol% 883 8.6 9 Device temperature (°C) 3.148 3.211
10 | Constant light 1 ) 0.034 0.035
JYALIDATION] RESULT 11| Constant light 2 ) 0.027 0.028
P— 20 Sean % Error I 12 | 24V supply ) 2.058 2.061
Ideal Actual Diff% Ideal Actual Diffto | Acceptance Positions
HCl ppm 0.00 -0.01 0.03% 38.56 - - +5.0 % 13 | Q1 W) 1.206 1.205
HF ppm 0.00 -0.02 0.10% 20.10 - - +5.0 % 14 | Q2 ) 0.934 0.935
NH3 ppm 0.00 0.07 0.16% | 43.40 43.54 0.32% | *2.5% |Passed 15 | Q3 (V) 1.011 1.020
Cco ppm 0.00 0.03 0.01% 202.00 204.20 1.09% +5.0 % [Passed 16 | Q4 V) 1.304 1.375
NO ppm 0.00 -0.07 0.04% 199.00 201.10 1.06% +2.5% |Passed 1? X-Position 0.2904 0.2910
502 ppm 0.00 0.00 0.00% | 80.10 79.97 0.16% | *2.5% |Passed 18 | Y-Position -0.0816 -0.0820
NO2 pem | 0.0 -0.06 | 0.03% | 19500 [ 19714 | 110% | £25% [Passed Check values
co2 Vo% | 000 | 000 | 000% | 1980 | 1971 | 009% | +0.5% |passed 19 | Sender/Receiver unit (%) 23 23
H20 Vol% 0.00 N N N N N 20 Backg;ound light (V) 0.093 0.093
02 vo% | 394 | 385 | 009% | 2095 | 2089 | 006% | +0.5% |passed 21| Set reference temperature (°C) 11 R
22 | Contamination (%) <30 % 31% 3.1%
CALIBRATION RESULT
23 | Span point (%) 70.00 % 70.0 % 70.0 %
Parameter zer 55 pbrr | e 24| Zero point (%) 0.00 % 0.0 % 0.0 %
Ideal Actual Diff%. Ideal Actual Diff% = On stack
:S ppm ggg - = Zﬁig = 15'0 a/“ 25 | Blower unit operate Operate Normal Normal
ppm . - - . - .0 % -
NH3 ppm | 0.00 000 | 0.00% | 4340 | 4339 | 0.02% | #2.5% |Passed % C?n"dge filter Clean Clean Clean
© ppm 0.00 N N 202.00 N 50% 27 | Air hose-ID40 OK OK OK
NO om | 0.00 N N 199.00 N 25% 28 | Air hose-ID50 oK oK oK
502 ppm 0.00 - - 80.10 - +2.5%
NO2 ppm 0.00 - - 195.00 - +2.5%
co2 Vol% 0.00 - - 19.80 - +0.5 % CHECK BY : M
H20 Vol% - - - - DATE : 13 M 2622
02 Vol% 3.94 - - 20.95 - £0.5 % : ay
Job number : JID2100223-014 Job number : JID2100223-014
Customer : GPSC 4 Customer : GPSC 4
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM2 PeTRo - InsTRUMENTS CoRr. LTD, Location : CCE_CEM2 Perno - InsTRuMENTS CoRr, Lo,
Work rk Mileage Traveling Work rk Mileage Traveling
date ‘ 20May-22 | hour ‘ 6 [ Km. | 300 | hour | 3 date ‘ 20May-22 | hour ‘ 6 [ Km. | 300 | hour | 3
S (LT SAMPLE GAS CONDITION SYSTEM
Scope of work.
SET-POINT STATUS/VALUE
Preventive maintenance continuous emission monitoring system. DESCRIPTION VALUE BEFORE AFTER REMARK
Sampling System check Sampling system
Temperature in cabenet . Temperature in cabinet ~25°C 22°C 24°C
¥ Passed I Failure I Note Sample line temperature control ~120 °C 120 °C 120 °C
Temperature of sample line ¥ Passed I Failure Ai regulator 1 6 Bar 6 Bar 6 Bar
Sample gas pump operation [# Passed [~ Failure Air regulator 2 6 Bar 6 Bar 6 Bar
. . Air regulator 3 3 Bar 3Bar 3Bar
¥ P d
Sample gas cooler operation assed [ Failure Filter probe Clean/dry Clean/dry Clean/dry
Peristaltic pump operation ¥ Passed [~ Failure
NO,-NO converter operation ¥ Passed [ Failure Flow cell h 200350 I/h 2246 2311
) i . Press PO hPa 913.2 909.0
Operation moisture filter element condition ¥ Passed I Failure Press P1 (Cell) hPa 850.1 849.9
PLC and communities systems ¥ Passed I Failure Press P2 (Ejektor) hPa 747.6 752.6
Air regulator condition IV Passed I Failure Temp IR Cube < 329 341
Temp Electronics «C 289 289
Sample flow rate ¥ Not found I Found Temp Cell “C ~200 °C 199.8 200.0
Leakages in systems ¥ Passed [~ Found Press Ambient hPa ~1013 hPa 994.1 996.4
Cube Energy 1 % 84.4 84.2
Gas analyzer check(SICK) Cube Energy 2 % 67.0 66.8
Gas analyzer operation and control ¥ Passed I Failure [~ Note: Cube Energy 3 % 47.2 47.0
) ) - ¥ Passed ; ) 02 with press Vol% 7.0 64
Diagnostics condition I Failure I Note: 03 without press Volth 1 s
Gas analyzer responding for standard gas ¥ Passed  [” Failure [~ NOte: ovvvveovvvrrereresereeene 02 voltage mv 15.1 16.9
Display & keypad operation ¥ Passed I Failure 7 NOte: ..ovvuvverrrcrrriaerrnianns ST) GAS CONCENTRATION
' . P .
Power supply 220 Ve ¥ Passed [ Failure [ NOte: ..ooocoorvveees Components | Concentration | Unit Cy::r'l)der Certified Date | Expire Date wr&sure (‘I:::
Zirconia Oxygen analyzer check(Fuji = ore v
G ! - a : I Passed I Fail ¥ Note: HCI 38.56 ppm | CC506821 9-Oct-17 9-Oct-25 0 0
as analyzer operation and contro assel ailure e NH3 134 ppm | D946653 1 Mar 2022 23 Feb 2025 2100 2050
Diagnostics condition W Passed I Failure I Note: ... HF 20.1 ppm | (CC724637 05 Jun 2021 05 Jun 2022 0 0
Gas analyzer responding for standard gas I Passed I Failure ¥ Note: . co 202 ppm
S0, 80.10 ppm | A00694SK 29 Jul 2020 29 Jul 2022 1,100 1,050
CORRECTIVE ACTION: NO 199 ppm
0, 3.94 %Vol
- The standard gas HCL. empty NO, 195 ppm D400466 10 Mar 2020 09 Mar 2022 1,400 1,350
- The standard gas HF  empty 0, 198 %Vl
- Alarm S077 IR cube energy warring. Ambient air 2065 vl - N
PICO sign : @Mat Date : 20 May 2022
Customer sign : Date: CHECK BY : Mt A
DATE : 20 May 2022




Job number : JID2100223-014 Job number : JID2100223-014
Customer : GPSC & Customer : GPSC 5
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM2 PeTRO - IvsTRUMENTS CoRr, LTD. Location : CCE_CEM2 PeTRO - IvsTRUMENTS CoRr, LTD.
Work fork Mileage Traveling Work fork Mileage Traveling
date. ‘ 20-May-22 | hour ‘ 6 l Km. | 300 | hour | 3 date. ‘ 20-May-22 | hour ‘ 6 l Km. | 300 | hour | 3
GAS ANALYZER REPORT GENERAL CHECK
MEASUREMENT RESULT
Unit name : ‘ CEM-2 | Location : CCE
sorameter Measurement value ook
aram
Befaore After TEM DESCRIPTION S O STATUS/VALUE REMARK
HCl ppm 5.42 6.05 T Before After
HF ppm 082 1.09 1 | Opacity measuring (%) Up to process 1.1% 1.0 %
NH3 ppm 1.20 1.00 2 Dust measuring (mg/m°) Up to process 0.78 0.71
co ppm 0.90 0.9 3 | Extinction 0.0066 0.0058
NO ppm 121.70 106.10 4 Relative opacity (%) 0.7 0.7
NO2 ppm 0.00 0.20 5 T iSSi (%) 98.3 99.7
NOX ppm 121.70 106.30 Sensor values
02 ppm 0.20 030 6 | Transmissi V) 2.541 2.539
02 Vol 1150 075 7 | LED monitor v) 1.998 1.989
H20 mg/m3 23.49 2530 8 o4 ) 2126 2132
02 Vol% 717 814 9 Device temperature (°C) 3.211 3.212
10 | Constant light 1 ) 0.035 0.036
JYALIDATION] RESULT 11| Constant light 2 ) 0.028 0.025
P zer0 Sean % Error I 12 | 24V supply ) 2.061 2.058
Ideal Actual Diff% Ideal Actual Diffto | Acceptance Positions
HCl ppm 0.00 -0.02 0.05% | 3856 - - +5.0 % 13 | Q1 W) 1.205 1.202
HF ppm 0.00 0.00 0.00% | 20.10 - - +5.0 % 14 | Q2 ) 0.935 0.941
NH3 ppm 0.00 0.06 0.14% | 43.40 4297 | 0.99% | *2.5% [Passed 15 | Q3 (V) 1.020 1.019
Cco ppm 0.00 0.08 0.04% 202.00 201.10 0.45% +5.0 % [Passed 16 | Q4 V) 1.375 1.378
NO ppm 0.00 -0.79 0.40% 199.00 200.30 0.65% +2.5% |Passed 1? X-Position 0.2910 0.2926
502 ppm 0.00 0.14 0.17% | 80.10 80.30 0.25% | +2.5% |Passed 18 | Y-Position -0.0820 -0.0819
NO2 pem | 0.0 -0.06 | 0.03% | 19500 [ 19417 | 043% | 25% [Passed Check values
co2 Voi% | 000 | -003 | 003% | 1980 | 1960 | 020% | +0.5% |passed 19 | Sender/Receiver unit (%) 23 23
H20 Vol% 0.00 N N N N N 20 | Background light (V) 0.093 0.093
02 voi% | 394 | 386 | 008% | 2095 | 2102 | 007% | +05% [passed 21| Set reference temperature (°C) 11 R
22 | Contamination (%) <30 % 31% 3.1%
CALIBRATION RESULT
23 | Span point (%) 70.00 % 70.0 % 70.0 %
Parameter zer 55 gt | e 24| Zero point (%) 0.00 % 0.0 % 0.0 %
Ideal Actual Diff% Ideal Actual Diff% i @ Ew
:S ppm ggg - = Zﬁig = 12'0 a;“ 25 | Blower unit operate Operate Normal Normal
ppm . - - . - .0 % -
NH3 ppm | 0.00 000 | 0.00% | 4340 | 4340 | 0.00% | #2.5% |Passed % C?n"dge filter Clean Clean Clean
co ppm | 0.00 000 | 0.00% | 20200 | 202.00 | 0.00% | #5.0% |Passed 27_| Air hose-ID40 OK OK OK
NO ppm 0.00 0.00 0.00% | 199.00 | 199.00 | 0.00% | *25% [Passed 28 | Air hose-ID50 OK OK OK
502 ppm 0.00 0.00 0.00% [ 80.10 80.10 | 0.00% | #2.5% [Passed
NO2 ppm 0.00 0.00 0.00% | 195.00 | 19500 [ 0.00% | *2.5% [Passed
co2 Vol% 0.00 0.00 0.00% 19.80 19.80 | 0.00% | #0.5% [Passed CHECK BY : M
H20 Vol% - - - - - -
02 Vol% 3.94 3.94 0.00% | 2095 2095 | 000% [ #0.5% |Passed DATE : 20 May 2022
4
Job number : JID2100223-014 Job number : JID2100223-014
Customer : GPSC 4 Customer : GPSC 4
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM2 PeTRo - InsTRUMENTS CoRr. LTD, Location : CCE_CEM2 Perno - InsTRuMENTS CoRr, Lo,
Work rk Mileage Traveling Work rk Mileage Traveling
date ‘ 27-May-22 | hour ‘ 6 [ Km. | 300 | hour | 3 date ‘ 27-May-22 | hour ‘ 6 [ Km. | 300 | hour | 3
S (LT SAMPLE GAS CONDITION SYSTEM
Scope of work.
SET-POINT STATUS/VALUE
Preventive maintenance continuous emission monitoring system. DESCRIPTION VALUE BEFORE | AFTER REMARK
Sampling System check Sampling system
Temperature in cabenet . Temperature in cabinet ~25 °C 22°C 24°C
P ¥ Passed I Failure I Note Sample line temperature control ~120 °C 120 °C 120 °C
Temperature of sample line ¥ Passed I Failure Ai regulator 1 6 Bar 6 Bar 6 Bar
Sample gas pump operation ¥ Passed I Failure Air regulator 2 6 Bar 6 Bar 6 Bar
. . Air regulator 3 3Bar 3 Bar 3 Bar
¥ Passed
Sample gas cooler operation I Failure Fiter probe Clean/dry Ceanjiry Ceanjary
Peristaltic pump operation ¥ Passed [~ Failure
NO,-NO converter operation ¥ Passed [ Failure Flow cell h 200350 I/h 2222 2259
) i . Press PO hPa 914.8 914.3
Operation moisture filter element condition ¥ Passed I Failure Press P1 (Cell) hPa 850.1 850.1
PLC and communities systems ¥ Passed I Failure Press P2 (Ejektor) hPa 747.8 749.7
Air regulator condition IV Passed I Failure Temp IR Cube < 342 328
Temp Electronics “C 288 284
Sample flow rate ¥ Not found I Found Temp Cell “C ~200 °C 199.9 200.1
Leakages in systems ¥ Passed [~ Found Press Ambient hPa ~1013 hPa 994.7 992.9
Cube Energy 1 % 84.2 84.2
Gas analyzer check(SICK) Cube Energy 2 % 66.7 66.7
Gas analyzer operation and control ¥ Passed I Failure [~ Note: Cube Energy 3 % 46.9 46.9
) ) - ¥ Passed ; ) 02 with press Vol% 59 7.7
Diagnostics condition I Failure I Note: 03 without press Volth o 77
Gas analyzer responding for standard gas ¥ Passed  [” Failure [~ NOte: ovvvveovvvrrereresereeene 02 voltage mv 18.5 14.6
Display & keypad operation ¥ Passed I Failure 7 NOte: ..ovvuvverrrcrrriaerrnianns ST) GAS CONCENTRATION
. . Pressure (psi
Power supply 220 Vac ¥ Passed [ Failure [~ Note: .o Components | Concentration | Unit q:r:)der Certified Date | Expire Date et (:;:
Zirconia Oxygen analyzer check(Fuji = ore v
G | ) d I I passed 7 Fail  Note: HCl 38.56 ppm | (CC506821 9-Oct-17 9-0ct-25 0 0
as analyzer operation and contro assel ailure e NH3 134 ppm | D946653 1 Mar 2022 23Feb2025 | 2,000 | 1,950
Diagnostics condition W Passed I Failure I Note: ... HF 20.1 ppm | (CC724637 05 Jun 2021 05 Jun 2022 0 0
Gas analyzer responding for standard gas I Passed I Failure ¥ Note: . co 202 ppm
S0, 80.10 ppm | A00694SK 29 Jul 2020 29 Jul 2022 1,050 1,000
CORRECTIVE ACTION: NO 199 ppm
0, 3.94 %Vol
- The standard gas HCL. empty NO, 195 ppm D400466 10 Mar 2020 09 Mar 2022 1,300 1,250
- The standard gas HF  empty 0, 198 %Vl
- Alarm S077 IR cube energy warring. Ambient air 2065 vl - N
PICO sign : @Mat Date : 27 May 2022
Customer sign : Date: CHECK BY : Mt A
DATE : 27 May 2022




Job number : JID2100223-014
Customer : GPSC pIGO
Equipment : CEMS
Location : CCE_CEM2 PeTRO - InsTRUMENTS CoRe, LTD,
B s [T o [0 o [T 5
GAS ANALYZER REPORT
MEASUREMENT RESULT
Measurement value
Parameter Remark
Befaore After
HCl ppm 7.88 5.07
HF ppm 1.02 0.83
NH3 ppm 0.70 1.70
co ppm 0.90 0.10
NO ppm 115.80 125.00
NO2 ppm -0.10 0.20
NOX ppm 115.60 124.20
502 ppm 0.10 -0.40
C02 Vol% 11.68 9.81
H20 mg/m3 25.66 21.48
02 Vol% 7.07 9.29
VALIDATION RESULT
Zero Span
Ferameter Ideal Actual Diff% Ideal Actual Diff% "Z;els;:rce ore
HCl ppm 0.00 0.02 0.04% 38.56 - - +5.0 %
HF ppm 0.00 0.09 0.45% 20.10 - - +5.0 %
NH3 ppm 0.00 0.18 0.42% 43.40 43.37 0.07% | +2.5% |Passed
Cco ppm 0.00 -0.13 0.06% 202.00 201.40 0.30% +5.0 % [Passed
NO ppm 0.00 0.86 0.43% 199.00 198.95 0.03% +2.5% [Passed
S02 ppm 0.00 0.01 0.01% 80.10 80.54 0.55% +2.5% [Passed
NO2 ppm 0.00 -0.03 0.01% 195.00 194.91 0.05% +2.5% [Passed
COo2 Vol% 0.00 -0.04 0.04% 19.80 19.65 0.15% +0.5% [Passed
H20 Vol% 0.00 - - - - - - -
02 Vol% 3.94 3.92 0.02% 20.95 21.37 0.42% +0.5 % [Passed
CALIBRATION RESULT
Parameter 0 Sean MZ‘;E{;‘:"& Note
Ideal Actual Diff%. Ideal Actual Diff%
HCI ppm 0.00 - - 38.56 - +5.0 %
HF ppm 0.00 - - 20.10 - - +5.0 %
NH3 ppm 0.00 0.00 0.00% 43.40 43.40 0.00% | +2.5% |Passed
co ppm 0.00 0.00 0.00% | 202.00 | 202.00 [ 0.00% | +5.0% [Passed
NO ppm 0.00 0.00 0.00% | 199.00 | 199.00 [ 0.00% | *2.5% [Passed
502 ppm 0.00 0.00 0.00% 80.10 80.10 0.00% | *2.5% |Passed
NO2 ppm 0.00 0.00 0.00% | 195.00 | 195.00 [ 0.00% | *2.5% [Passed
co2 Vol% 0.00 0.00 0.00% 19.80 19.80 0.00% | +0.5% [Passed
H20 Vol% - - - - - -
02 Vol% 3.94 3.94 0.00% 20.95 20.95 0.00% +0.5 % |Passed

Job number : JID2100223-014 c
Customer : GPSC pl ‘ O
Equipment : CEMS
Location : CCE_CEM2 PeTRO - IvsTRUMENTS CoRr, LTD.
M| s [T o [ o [T 5
GENERAL CHECK
Unit name : ‘ CEM-2 | Location : CCE
TEM DESCRIPTION S O STATUS/VALUE REMARK
T Before After
1 Opacity measuring (%) Up to process 1.0 % 1.3%
2 Dust measuring (mg/m°) Up to process 0.71 0.95
3 Extinction 0.0058 0.0064
4 Relative opacity (%) 0.7 0.6
5 |7 issi (%) 99.7 98.9
Sensor values
6 |T issi ) 2.539 2.542
7 LED monitor V) 1.989 1.978
8 |Qi4 ) 2.132 2.121
9 Device temperature (°C) 3.212 3.220
10 | Constant light 1 ) 0.036 0.042
11 | Constant light 2 ) 0.025 0.026
12 | 24V supply ) 2.058 2.047
Positions
13 | Q1L ) 1.202 1.210
14 | Q2 V) 0.941 0.935
15 Q3 V) 1.019 1.021
16 | Q4 V) 1.378 1.388
1? X-Position 0.2926 0.2971
18 | Y-Position -0.0819 -0.0820
Check values
19 | Sender/Receiver unit (%) 2.3 2.3
20 | Background light (V) 0.093 0.093
21 | Set reference temperature (°C) 41.1 41.1
22 | Contamination (%) <30 % 31% 3.1%
23 | Span point (%) 70.00 % 70.0 % 70.0 %
24 | Zero point (%) 0.00 % 0.0 % 0.0 %
On stack
25 | Blower unit operate Operate Normal Normal
26 | Cartridge filter Clean Clean Clean
27 | Air hose-ID40 OK OK OK
28 | Air hose-ID50 OK OK OK
CHECK BY : @;ﬁt
DATE : 27 May 2022

CERTIFICATE OF STANDARD GAS

TN

CERTIFICATE OF ANALYSIS
Grade of Product: CERTIFIED STANDARD-SPEC

Alrgas Specialty Gases
SALLC

82-401530318-1

Part Number X02NISOC15W0852 Rederence Number

Cylinder Number CC508821 Cyinder Volume oerdoo
Laboestory 124 - Riverton (SAP) - NJ Cyfinder Pressure. 2o
Analysis Date 9 Vaive Outlet 30

P

parison to calibration =t
Gas Muture reference

3

satie to N.LS.T. weights and/or N.LS.T.

ANALYTICAL RESULTS
Component Req Conc Actual Concentration Analytical
(Mole %) Uncertainty
SEN CHLORIDE 40 00 PP 38 55 PP "5
N E:Iv\,:

Page 1 of 124015303181




Special Gases Mixture
Customer Details
Name Address. Customer Tag No >
C(honburi Clean Energy Co., td 40/5 Moo. 8, WHA Chonbur 1E 1, T 8o Win, THE LINDE Uf (A;IIC
A Sriracha, Chon Buri 20230
TP Certificate Of Analysis
ertificate s Specidl Gases Mature
nu:rlnwl . 3146/20 Date o ssue 29012020 Expury date 292022 Custome! Detait
eral Detaits
Production " g Name rsdess: Customes Tag No
A uction Order 90161005 Matenial Code 504800-5K-34  Cylinder No AD0654SE Chastur Cleas [neigy Co. 114 10/ Mos &, WHA Chonbeei 1€ 1,1 Bo Wi,
content 480M Fillng pressure 137.0 bar Valve CGA 66055 ASrwacha, Chon Bun 20230
Cylnde: Ownes Cylinder Material Spectia seal Cylinder sue 40l
Laboratory Report
o Certificate Detads
po , Anolyticol Re: tombes 126120 Oate ef issue 102020 Dy date aae-200
Com Concentration Analyis Resuh' ;- Uncertanly” of nalyss” e m: a“:‘e« 0159123 Matecal Code SO8200-AL-42 yheder Da00466
o Moty 4
Sulphur Dioxide 200 ppm 80,1 ppm 2 1% relative (6) 1P8-352 20-Jul & 29-jul-20 Gas content 7430M" (ncownal ) Filkng pressine IISOMA:Q\ :m - (G4 660 5%
Nitric Oxide 200 ppm 199 ppm 1% relative (6) 1-PB-352 20-Jul & 294u1-20 [3 Ownet LINDE Cybnder Maserial Alyminym Cybnder Sae. S0t
Other NOX impurity Lessthan 9.9 ppm Laboratory Regort
PR y %
:‘amxmm 200 ppm 202 ppm + 1% relative (6)1-P8-352 20-Jul & 29 Juk-20 Component NoHmingl COENtipIon sesah’ Unceriainsy o .
Nitiogen Donde 200 ppe 195 ppn * 2% ielatve 16)1-P8- 382
Onygen 4.00% 194 1+ 2% refatrve () ACCLAQ
Reference Standard cm“ W’ s'mm“m““i':mmulm Expiry date. :.-bu Diomae 008 196w 1% relative OIACIA-08
Sulphur Dicuide 13318856 50.50 £ 0.40 ppm 16-0ct-2021
Natric Oxide 26581356 9937 20.40 ppm 30-0¢t-2020
Carbon Monaxide 25200356 251.022.0ppm 30-Aug-2020
In Nitrogen
Anclyticol Instruments used in Assoy
Instiument,/Make/Model Analytical Principle Last Multspomnt Calibration
FTIR Spectrometers Nicolet iS50 FTIR-502 17u1-2020 Recommend wsage condition
FTIR Spectrometers Nicolet 550 FTIR-NO 18-Jul-2020 Swol before expie daie whichever comes fist
FTIR Spectrometers Nicolet 550 FTIR-CO 10-Juk-2020 S10rage onAton Leep i well ventilaion and secure dlea.
Comments N
Recommend usage condition
i swmol i bel ipie date whichever comes ficst
Storage condition in well ventilation and secure area Sote:
torage conditon__Keep 10 o e ve g e 1
Comments 1 1oecie:
When reordering, please quote the material number pobs e pvatny
s
e 3 (1) Gin Ovomatographvy. (3 #. e Analytes. (3) tlecochemcal Ouygen Analyrer
e - regot b 1oecked sl 4 (6)0ther - Specibed
x 1 o~ heough o oo i
oo N Sukanya Pareryasoomionn I
3 o rasdrossrdegers s gnatery u 0. 44
(5) total Myduacarbon Anabyres, (6) Other - Specied (\/ﬁ hes et Akt b s o w5t i |¢|::-i::
Sukanya Parinyasoontorn
P Signatory for and on BeRall of Linde (Thailand) Ca . L1d
Ihe regont thall nek be reprotuced except o b o0/
/1. 01 Octobe 201
it P— P(mw)m.zmmumn I Octobes 201 &
(wscirvinen v ar— ek gommeden) é4n (o)
e ki A A e b o 1 A g Y45 i . e Ialaed) Pubic Compury ied
oipted oncpvn WO, 1 BOTMEI - T i TSN 18 v 1/ 8 14 e 45 s 15" T, Bangns Vo A, 271 o 14, Banges Sk 13465 ond, Bamhi
foownasalnsd  $43 ] § RIS @A SN 14180 SRSt 106 45n 5, toigmait, ARitisuiae), Cedutigtto MM O . angpine, Camrrkn 1910, 1 (661 54000 im0 TINTY
s (04) 20570323 Ddand, 1 §54) LSTOLI09) Pox (84 309703 PRI, SV, S, P TR e——— T
ot (44) M 370 4PH9) Tt e 14 51940 91 hare w) 0 9030} Pt (44) 10 105000 0 20570200
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E OF COMPOSITION

CUSTOMER AIR LIQUIDE (THAILAND) LTD CERTIFICATE NO A451586 SERVICE REPORT

PO NO ALT00300634 CYLINDER SIZE S0L = -
one SD1219985 oy e cag st Preventive Maintenance (CEMs)
WIP NO SE1850 CYLINDER TYPE ALUM CYLINDER

OWNERSHIP cop FILLING PRESSURE 144.0 bars

CERTIFICATION DATE 01 Mar 2022 EST. CONTENT 69 M3

FILLING DATE 23 Feb 2022 EXPIRY DATE 23 Feb 2025

RECIPE NO 960238024 MIN. STORAGE TEMP  -10 DEG C

SHELF LIFE 3 YEAR(S)

CYLINDER NO. / PAEEET-NO : D946653

COMPONENT NAME REQUESTED  CERTIFIED UNIT CERTIFICATION  CERTIFICATION

CONC RESULTS ACCURACY. METHOD
NITROGEN BALANCE BALANCE
AMMONIA 50 43.4 MOL PPM +/-5% REL FTIR

CHONBURI CLEAN ENERGY

June, 2022

BY:

PETRO-INSTRUMENTS CORP., LTD

This mixture was certified by weight or/and analysis using weighing scales certified against weights traceable to N.LS.T (No. 931640) /
National Standard, or calibration standards prepared in that manner

Analyst m, N Remarks
g ing laboralory
Special Gases
%] Wi 1 Tuas South Place, Singapore 636764
Name: ST LEE : £
JET LEE o 1 Tel: 6265 4555 AirLiquide
Date: 01 Mar 2022 ¥ (Template/R6) | 150 001 2015 cermFiED

Air Liqui td No.2 Venture Drive #22-28 Vision i Tel: 62653788 Fax: 6265 1441 GST No: M2-0011500-7 Co. Regn. No: 197001157D




Job number : JID2100223-015 ‘
Customer : GPSC

Equipment : CEMS

Location : CCE_CEML PeTno - InsTRumenTs Corr. Lo,
Work Work Mileage Traveling

date l 06-Jun-22 lhour ‘ 6 ‘ Km. |3°°| hour | 3

SERVICE REPORT

Scope of work.
Preventive maintenance continuous emission monitoring system.

Sampling System check

Temperature in cabenet ¥ Passed I Failure I Note:
Temperature of sample line ¥ passed [ Failure ™ Note:
Sample gas pump operation ¥ Passed I Failure [ Note:
Sample gas cooler operation v Passed I Failure
Peristaltic pump operation ¥ Passed [~ Failure
NO,-NO converter operation ¥ passed I Failure
Operation moisture filter element condition ¥ Passed I Failure
PLC and communities systems ¥ Passed I~ Failure
Air regulator condition IV Passed I Failure
U N IT Sample flow rate ¥ Not found I~ Found
Leakages in systems ¥ Passed I Found
Gas analyzer check(SICK)

CE M s 1 Gas analyzer operation and control ¥ Passed I Failure I~ NOte: wovevrrven,
Diagnostics condition ¥ Passed I Failure [~ Note: ..............
Gas analyzer responding for standard gas ¥ Passed I Failure [~ Note: ...
Display & keypad operation ¥ Passed I Failure [~ Note: .............
Power supply 220 V¢ ¥ Passed [~ Failure I Note: ...
Zirconia Oxygen analyzer check(Fuji)

Gas analyzer operation and control [~ Passed ¥ Failure M Note: ...
Diagnostics condition ¥ Passed I Failure I Note: ...
Gas analyzer responding for standard gas " Passed W Failure ¥ Note: .........
CORRECTIVE ACTION:

- The standard gas HCL is empty.
- The standard gas of HF is empty.
- Alarm S077 IR cube energy warring.

PICO sign : M 3

H 06 Jun 2022

‘Customer sign :

Job number : JID2100223-015 ‘ Job number : JID2100223-015 ‘
Customer : GPSC Customer : GPSC

Equipment : CEMS Equipment : CEMS
Location : CCE_CEM1 PeTro - InsTRUMENTS CoRP. LTD. Location’: CCE_CEM1 PETRO - INSTRUMENTS CoRP., LTD.
| o [0 [0 [T - | o [0 [0 [
SAMPLE GAS CONDITION SYSTEM GAS ANALYZER REPORT
pr— SATUSIVALUE MEASUREMENT RESULT
DESCRIPTION VALUE REFORE REre REMARK porametor Measurement value comark
Sampling system Befaore After
~ Temperature in cabinet ~25°C 22°C 25°C HCl ppm 4.72 7.15
Sample line temperature control ~120°C 120 °C 120 °C ™ p ) XY}
Air regulator 1 6 Bar 6.0 6.0
A regulator 2 6 Bar 60 6.0 NH3 ppm 168 233
Air regulator 3 3Bar 25 25 co ppm 0.30 0.84
Fiter probe Clean/dry Clean Clean NO o 83.00 114.70
= NO2 ppm 0.00 0.07
Flow cell I/h 200-350 /h 213.0 2163
Press PO hPa 921.9 9193 NOX ppm 83.00 0.35
Press P1 (Cell) hPa 849.9 850.0 502 ppm -0.50 -0.38
Press P2 (Ejektor) hPa 7507 748.8 02 Vol 959 1127
Temp IR Cube «c 358 37.8
Temz Electronics c 312 335 H20 mg/m3 2019 2351
Temp Cel C ~200 °C 199.8 200.0 02 Vol% 9.88 8.89
Press Ambient hPa ~1013 hPa 9909 993.2 VALIDATION RESULT
Cube Energy 1 % 9.1 96.1 P o o
Cube Energy 2 % 88.3 883 D rror D
Cube Energy 3 % 756 756 Ideal Actual Diff%. Ideal Actual Diffy | Acceptance
02 with press Vol% 59 82 HCl ppm 0.00 -0.02 0.05% 38.56 - - +50% |-
02 without press Vol% 59 82 HF ppm 0.00 0.00 0.00% 20.10 - - +50% |-
02 voltage mv 127 127
NH3 ppm 0.00 0.77 1.78% | 43.40 43.09 [ 071% | +25% [Passed
Cco ppm 0.00 -0.08 0.04% 202.00 200.69 0.65% +5.0 % [Passed
SAS CONCENTRATION " NO ppm 0.00 -0.20 0.10% 199.00 197.32 0.84% +2.5% [Passed
Components | Concentration | Unit CyRncel Certified Date | Expire Date Pressure (psi) y - - - - y o
NO. Before | After 502 pem | 0.0 029 | 036% | so.10 | 7968 | 052% | #25% [Passed
HCI 38.56 ppm CC506821 9-Oct-17 9-Oct-25 0 0 NO2 ppm 0.00 -0.07 0.04% 195.00 194.04 0.49% +2.5% [Passed
NH3 3.4 ppm | D946653 1 Mar 2022 23 Feb 2025 2,000 1,950 02 Vol% | 0.00 005 | 005% | 19.80 1954 | 026% | £05% |passed
HF 20.1 ppm | CC724637 05 Jun 2021 05 Jun 2022 0 0 0 Vo | o000 . . . . N —
co 202 ppm
50, 80.10 opm A006945K 29 3ul 2020 29 ul 2022 1,050 1,000 02 Vol% 3.94 4.00 0.06% 20.95 20.89 0.06% +0.5 % [Passed
NO 199 opm CALIBRATION RESULT
0, 3.94 %Vol sorameter zero Span 9% Error e
NO, 195 ppm |  D400466 10 Mar 2020 | 09 Mar 2022 1,300 1,250 Tdeal ‘Al D% Taeal actoal D% | Acceptance
o, 198 Vol HCl ppm_ | 0.00 - - 38.56 - - +50% |-
Ambient air 20.95 %Vol - - - - HF ppm 0.00 N - 20.10 N N +5.0% |-
NH3 ppm 0.00 0.19 0.43% 43.40 43.41 0.02% +2.5 % [Passed
co ppm 0.00 0.00 0.00% | 202.00 | 202.00 | 0.00% | #5.0% |Passed
NO ppm 0.00 0.00 0.00% | 199.00 | 199.00 [ 0.00% | +2.5% [Passed
502 ppm 0.00 0.00 0.00% | 80.10 80.10 [ 0.00% | +25% |Passed
NO2 ppm 0.00 0.00 0.00% | 195.00 | 195.00 [ 0.00% | +2.5% [Passed
co2 Vol | 0.00 0.00 0.00% | 19.80 1980 | 0.00% | 20.5% [Passed
Calsadad Mt . H20 Vol% | 0.00 - -
DATE : 06 Jun 202. 02 Vol | 3.94 3.94 0.00% | 2095 2095 | 0.00% | #0.5% |Passed




Job number : JID2100223-015 ‘ Job number : JID2100223-015 ‘
Customer : GPSC Customer : GPSC
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM1 Perie - BNSTRENENTS GO, 10 Location : CCE_CEM1 Perie - BNSTRENENTS GO, 10
Work Work Mileage Traveling Work Work Mileage Traveling
date l 06-Jun-22 l hour ‘ 6 ‘ Km. l 300 | hour | 3 date l 13-Jun-22 ‘ hour ‘ 6 ‘ Km. l 300 l hour | 3
GENERAL CHECK SERVICE REPORT
Unit name : ‘ CEM-1 | Location : CCE Scope of work.
SECDEI Preventive maintenance continuous emission monitoring system.
ITEM DESCRIPTION VALUE STATUS/VALUE REMARK Sampling System check
T ission measurement Before After .
- - Temperature in cabenet ¥ Passed [ Failure 7 Note: oooorvvereeririicciininns
1 | Opacity measuring (%) Up to process 1.8 % 1.4 % Temperature of samole line v I Fai O
2 | Dust measuring (mg/m*) | Up to process 134 1.05 P pe v ';assej - Eaflure ote:
3 Extinction 0.0085 0.0083 Sample gas pump operation asse ailure [ NOE: oo
4 | Relative opacity (%) 11 10 Sample gas cooler operation [¥ Passed T Failure  [7 Note: ...ovvvovvveeeeeeersssssnnns
5 | Transmission (%) 98.2 99.6 Peristaltic pump operation ¥ Passed I Failure [ Note: ..cocovevvcecciniinicinians
Sensor values NO,-NO converter operation W Passed I Failure T NOtE: vveevverrveereeisniieniens
6 | Transmission V) 2.589 2.577 Operation moisture filter element condition ¥ Passed [ Failure |~ NOME: wovveeeumrreemmrererenneernns
; LED monitor W) 1975 1.989 PLC and communities systems W Passed I Failure [ Note: ooocevecveeniiiiciicninas
1-4 Vv 2.565 2.534 .
Q - ) Air regulator condition ¥ Passed 7 Failure [ NOte: ..ovuueecvvvveerranneensienes
9 Device temperature (°C) 3.164 3.112 I Not found = ’
10 | Constant light 1 ) 0.041 0.038 Sample flow rate ot found | Foun LI
11 | Constant light 2 W) 0.028 0.025 Leakages in systems R Passed 7 FOUNd  [7 Note: wvvvvvvvosvvvrssnnnrrnns
12 | 24V supply v) 2.074 2.082 Gas analyzer check(SICK)
Positions Gas analyzer operation and control ¥ Passed [ Failure [~ note: ..
1 1 V. 1.422 1.441 . . .
3 1Q () Diagnostics condition W Passed I Failure ™ Note: ..
14 | Q V) 0.884 0.875 | dina £ dard B Passed [ Fall
15 Q3 W 0.867 0.849 Gas analyzer responding for standard gas asse Failure I~ Note: ..
16 | Q4 ) 1.412 1.422 Display & keypad operation ¥ Passed I Failure |~ Note: ..
17 | X-Position 0.5966 0.5975 Power supply 220 Ve ¥ Passed [ Failure I Note: ...
18 | Y-Position 0.0243 0.0240 Zirconia Oxygen analyzer check(Fuji)
Check values Gas analyzer operation and control [~ Passed [ Failure M Note: .....cccoovuueee
19 | Sender/Receiver unit (%) 26 26 Diagnostics condition W Passed [ Failure [ Note: v...ooovvvvvneeens
20 _| Background light W 0.075 0.075 Gas analyzer responding for standard gas ™ Passed I Failure ¥ Note: ......
21 | Set reference temperature (°C) 42.0 42.0
22 | Contamination (%) <30 % 0.1 % 0.1 % CORRECTIVE ACTION:
23 | Span point (%) 70.00 % 70.1 % 70.0 %
24 | Zero point (%) 0.00 % 0.0 % 0.0 % - The standard gas HCL is. empty.
On stack - Zlhe stasr&(;a;(liRgas l;af HF is empty:
- rm nergy warring.
25 | Blower unit operate Operate Normal Normal a cube energy warring
26 | Cartridge filter Clean Clean Clean
27 | Air hose-ID40 oK oK oK
28 | Air hose-ID50 oK oK OK
CHECK BY : k. PICO sign : k. Date : 13 Jun 2022
DATE : 06 Jun 2022 Customer sign : Date :
Job number : JID2100223-015 ‘ Job number : JID2100223-015 ‘
Customer : GPSC Customer : GPSC
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM1 PETRO - InsTRUMENTS Cone. Lo, Location : CCE_CEM1 PerRo - InsTRUMENTS CoRe, Lo,
Work . Work Mileage Traveling Work . Work Mileage Traveling
date 13-un-22 ‘ hour ‘ 6 ‘ Km. [ 300 [ hour | 3 date 13-un-22 ‘ hour ‘ 6 ‘ Km. [ 300 [ hour | 3
SAMPLE GAS CONDITION SYSTEM GAS ANALYZER REPORT
SATUSIVALUE MEASUREMENT RESULT
SET-POINT
DESCRIPTION REMARK
VALUE BEFORE | AFTER oorameter Measurement value ek
Sampling system Befaore After
Temperature in cabinet ~25°C 22°C 25°C HCI ppm 1.78 1.83
Sample line temperature control ~120 °C 120°C 120 °C o oom T34 207
Air regulator 1 6 Bar 6.0 6.0 - .
Air regulator 2 6 Bar 6.0 6.0 NH3 ppm 2.08 0.87
Air regulator 3 3 Bar 25 2.5 [«¢} ppm 0.20 0.40
Filter probe Clean/dry Clean Clean NO ppm 98.60 133.90
= 0.50 0.50
Flow cell Ih 200-350 I/h 217.3 220.1 No2 PPm
Press PO hPa 918.5 916.4 NOX ppm 99.10 134.40
Press P1 (Cell) hPa 849.8 850.1 S02 ppm -0.50 -0.50
Press P2 (Ejektor) hPa 751.3 749.9 02 Vol 1062 10.86
Temp IR Cube C 368 369 ™ 3 e Tieo
Temp Electronics o 321 320 H mg/m: : :
Temp Cell °C ~200 °C 200.1 199.9 02 Vol% 8.37 8.39
Press Ambient hPa ~1013 hPa 993.2 991.6 VALIDATION] RESULT.
Cube Energy 1 % 9.1 95.8
Cube Energy 2 % 88.3 863 Pe— il SRl % Error -
Cube Energy 3 % 756 74.0 Ideal Actual Diff% Ideal Actual Diffe | Acceptance
02 with press Vol% 63 67 HCl ppm 0.00 0.00 0.00% 38.56 - - £5.0% |-
02 without press Vol% 63 6.7 o opm 0,00 o5 065% | 2010 - - 5.0% |-
02 voltage mv 18.1 16.9
NH3 ppm 0.00 0.88 2.02% | 43.40 43.09 | 071% | *25% [Passed
CcO ppm 0.00 -0.11 0.05% 202.00 201.38 0.31% +5.0 % [Passed
GAS CONCENTRATION By TN P
. . . .03% . . 1459 £2.
o T e | ovinder | opn o T Pre=strel(ei) NO ppm 0.00 0.06 0.03% | 199.00 | 198.11 | 0.45% o |Passe
mponen ncentration | Uni NO. ed Dal pire Before | After 502 ppm | 0.00 069 | 086% | 8010 | 8044 | 042% | #2.5% [Passed
HCl 38.56 ppm | (CC506821 9-Oct-17 9-Oct-25 0 0 NO2 ppm 0.00 0.00 0.00% | 19500 | 19533 | 0.17% | *2.5% |Passed
NH3 434 ppm_ | D946653 1 Mar 2022 23 Feb 2025 1,950 1,950 co2 Vol% [ 0.00 0.05 | 0.05% | 19.80 19.68 | 0.12% | #0.5% |Passed
HF 20.1 ppm | (CC724637 05 Jun 2021 05 Jun 2022 0 0 120 Vol 000 - - R B
© 202 £Rm 02 Vol% 3.94 3.93 0.01% 20.95 2071 0.24% | #0.5% |Passed
S0, 80.10 ppm | A00694SK 29 Jul 2020 29 Jul 2022 1,000 | 1,000 o% : - 0% : - -24% A s
NO 109 ppm CALIBRATION RESULT
0, 3.94 %Vol Zero Span 9% Error
Parameter Note
NO, 195 ppm | D400466 10 Mar 2020 09 Mar 2022 1,250 1,250 Tdeal “Actual Diff% Tdeal el Diffes | Acceptance
o, 19.8 Vol HCl pom | 0.00 - 38.56 - - +5.0% |-
Ambient air 20.95 %Vol - - - HF ppm 0.00 B R 20.10 B B 150% |-
NH3 ppm 0.00 0.00 0.00% 43.40 43.41 0.02% +2.5% |Passed
co ppm 0.00 0.00 0.00% 202.00 202.00 0.00% +5.0 % |Passed
NO ppm 0.00 0.00 0.00% 199.00 199.00 0.00% +2.5 % |Passed
S02 ppm 0.00 0.00 0.00% 80.10 80.10 0.00% +2.5 % |Passed
NO2 ppm 0.00 0.00 0.00% 195.00 195.00 0.00% +2.5 % |Passed
Cco2 Vol% 0.00 0.00 0.00% 19.80 19.80 0.00% +0.5 % |Passed
CHECKBY : Pude. H20 Vol% | 0.00 - -
DATE : 13 Jun 202 02 Vol%. 3.94 3.94 0.00% | 2095 2095 | 0.00% | *0.5% |Passed




Job number : JID2100223-015 ‘ Job number : JID2100223-015 ‘
Customer : GPSC Customer : GPSC
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM1 Perie - BNSTRENENTS GO, 10 Location : CCE_CEM1 Perie - BNSTRENENTS GO, 10
Work Work Mileage Traveling Work Work Mileage Traveling
date l 13-Jun-22 ‘ hour ‘ 6 ‘ Km. l 300 l hour | 3 date l 20-Jun-22 l hour ‘ 6 ‘ Km. l 300 | hour | 3
GENERAL CHECK SERVICE REPORT
Unit name : ‘ CEM-1 | Location : CCE Scope of work.
SERDOI Preventive maintenance continuous emission monitoring system.
ITEM DESCRIPTION VALUE STATUS/VALUE REMARK Sampling System check
T ission measurement Before After .
- - Temperature in cabenet ¥ Passed [ Failure 7 Note: oooorvvereeririicciininns
1 | Opacity measuring (%) Up to process 14 % 1.5 % Temperature of sample line = I Fail N
2 | Dust measuring (mg/m?) Up to process 1.05 1.07 P P ' '; I;asseg - Ea[lure JOEE: +oveververeeeeisssenaenreens
3 Extinction 0.0083 0.0095 Sample gas pump operation assel AllUre [ NOtE: .voeeerrceeereeeeeiennns
4 | Relative opacity (%) 1.0 1.1 Sample gas cooler operation ¥ Passed [T Failure [~ Note: ovvvvvveerrereesrreeorienns
5 | Transmission (%) 99.6 100.0 Peristaltic pump operation ¥ Passed I Failure [ Note: ..cocovevvcecciniinicinians
Sensor values NO,-NO converter operation W Passed I Failure T NOtE: vveevverrveereeisniieniens
6 | Transmission V) 2.577 2.586 Operation moisture filter element condition ¥ Passed [ Failure |~ NOME: wovveeeumrreemmrererenneernns
; LED monitor W) 1.989 1.999 PLC and communities systems W Passed I Failure [ Note: ooocevecveeniiiiciicninas
1-4 Vv 2.534 2.540 .
Q - ) Air regulator condition ¥ Passed 7 Failure [ NOte: ..ovuueecvvvveerranneensienes
9 Device temperature (°C) 3.112 3.119 I Not found = ’
10 | Constant light 1 ) 0.038 0.042 Sample flow rate ot found | Foun LI
11 | Constant light 2 W) 0.025 0.020 Leakages in systems R Passed 7 FOUNd  [7 Note: wvvvvvvvosvvvrssnnnrrnns
12 | 24V supply v) 2.082 2.076 Gas analyzer check(SICK)
Positions Gas analyzer operation and control ¥ Passed [ Failure [~ note: ..
13 1 ) 1.441 1.441 . . .
Q v Diagnostics condition ¥ Passed I Failure ™ Note: ..
14 |Q V) 0.875 0.880 | g o @ passed I Fai
15 Q3 W 0.849 0852 Gas analyzer responding for standard gas asse Failure ¥ Note: ..
16 | Q4 ) 1.422 1.419 Display & keypad operation ¥ Passed I Failure |~ Note: ..
17 | X-Position 0.5975 0.5988 Power supply 220 Ve ¥ Passed [ Failure I Note: ...
18 | Y-Position 0.0240 0.0236 Zirconia Oxygen analyzer check(Fuji)
Check values Gas analyzer operation and control W Passed [~ Failure M Note: .....ccoovuueee
19 | Sender/Receiver unit (%) 26 26 Diagnostics condition W Passed [ Failure [ Note: v...ooovvvvvneeens
20 _| Background light W 0.075 0.075 Gas analyzer responding for standard gas ¥ Passed [ Failure ¥ Note: ......
21 | Set reference temperature (°C) 42.0 42.0
22 | Contamination (%) <30 % 0.1 % 0.1 % CORRECTIVE ACTION:
23 | Span point (%) 70.00 % 70.1 % 70.0 %
24 | Zero point (%) 0.00 % 0.0 % 0.0 % - The standard gas HCL is empty.
On stack - The standard gas of HF is empty.
25 | Blower unit operate Operate Normal Normal
26 | Cartridge filter Clean Clean Clean
27 | Air hose-ID40 oK oK oK
28 | Air hose-ID50 oK oK OK
CHECK BY : k. PICO sign : k. Date: 20 Jun 2022
DATE : 13 Jun 2022 Customer sign : Date:
Job number : JID2100223-015 ‘ Job number : JID2100223-015 ‘
Customer : GPSC Customer : GPSC
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM1 PETRO - InsTRUMENTS Cone. Lo, Location : CCE_CEM1 PerRo - InsTRUMENTS CoRe, Lo,
Work . Work Mileage Traveling Work . Work Mileage Traveling
date 20-Jun-22 ‘ hour ‘ 6 ‘ Km. [ 300 | hour | 3 date 20-Jun-22 ‘ hour ‘ 6 ‘ Km. [ 300 | hour | 3
SAMPLE GAS CONDITION SYSTEM GAS ANALYZER REPORT
SATUSIVALUE MEASUREMENT RESULT
SET-POINT
DESCRIPTION REMARK
VALUE BEFORE | AFTER porametor Measurement value ook
Sampling system Befaore After
Temperature in cabinet ~25°C 22°C 25°C HCl ppm 4.18 5.83
Sample line temperature control ~120 °C 120°C 120 C o oom 0.94 132
Air regulator 1 6 Bar 6.0 6.0 - -
Air regulator 2 6 Bar 6.0 6.0 NH3 ppm 077 142
Air regulator 3 3Bar 25 25 co ppm 0.20 6.00
Filter probe Clean/dry Clean Clean NO opm 122.40 84.00
= NO2 ppm 3.90 0.90
Flow cell Ih 200-350 I/h 2164 2176
Press PO hPa 9192 9183 NOX ppm 126.80 84.90
Press P1 (Cell) hPa 849.9 850.0 502 ppm 3.00 -0.50
Press P2 (Ejektor) hPa 750.1 750.2 02 Vol% 1030 9.36
Temp IR Cube C 301 328
Temp Electronics c 26.1 29.1 f20 mg/m3 19.92 2132
Temp Cell °C ~200 °C 200.2 199.8 02 Vol% 9.01 10.23
Press Ambient hPa ~1013 hPa 993.2 991.0 VALIDATION RESULT
Cube Energy 1 % 95.8 95.8 = S
Cube Energy 2 % 86.3 863 [R— i =0 % Error D
Cube Energy 3 % 740 740 Ideal Actual Diff%. Ideal Actual Diffte | Acceptance
02 with press Vol% 75 82 HCl ppm 0.00 0.05 0.13% | 3856 - - +5.0 %
02 without press Vol% 75 8.2 ™ P 0.00 o0 0.05% | 2010 R R 5.0 %
02 voltage mv 147 13.0
NH3 ppm 0.00 0.16 0.37% | 43.40 42.61 1.82% | *2.5% [Passed
Cco ppm 0.00 0.08 0.04% 202.00 202.12 0.06% +5.0 % [Passed
SAS CONCENTRATION 0 0.00 0.0 0.02% 99.00 200.20 0.60% +2.5% [Passed
Col ts | Concentrati unit | Oviinder | o ified Date | Expire Date ressure(psl) . . y 2o AR - oo e
mponen ncentration | Uni NO. ed Dal pire Before | After 502 ppm | 0.00 002 | 002% | 8010 | 7962 | 0.60% | £25% [passed
HCl 38.56 ppm CC506821 9-Oct-17 9-Oct-25 0 0 NO2 ppm 0.00 0.10 0.05% 195.00 195.48 0.25% +2.5% [Passed
NH3 43.4 ppm | D946653 1 Mar 2022 23 Feb 2025 1,900 1,850 02 Vol% 0.00 0.02 0.02% 19.80 2006 | 026% | *0.5% |passed
HF 20.1 ppm | (CC724637 05 Jun 2021 05 Jun 2022 0 0 20 Vol 0.00 - B B - B
o 202 pem 02 Vol% 3.94 3.89 0.05% 20.95 21.41 0.46% +0.5 % [Passed
50, 80.10 ppm | A00694SK 29 Jul 2020 29 Jul 2022 1,000 950 o - i ikl - - R 22
NO 109 ppm CALIBRATION RESULT
9
0, 3.94 %Vol - Zero Span % Error o
NO, 195 ppm | D400466 10 Mar 2020 09 Mar 2022 1,200 1,200 Tdeal el Diff%. ol e Diff | Acceptance
€0, 19.8 %oVol HCl ppm 0.00 - 38.56 - +5.0 %
Ambient air 20.95 %Vol - - - HF ppm 0.00 B - 20.10 - R +5.0 %
NH3 ppm 0.00 0.00 0.00% 43.40 43.41 0.02% +2.5 % [Passed
co ppm 0.00 0.00 0.00% | 202.00 | 202.00 [ 0.00% | *5.0% [Passed
NO ppm 0.00 0.00 0.00% [ 199.00 | 199.00 [ 0.00% | *2.5% [Passed
502 ppm 0.00 0.00 0.00% [ 80.10 80.10 | 0.00% | *2.5% |Passed
NO2 ppm 0.00 0.00 0.00% [ 195.00 | 195.00 [ 0.00% | *2.5% [Passed
co2 Vol% 0.00 0.00 0.00% 19.80 19.80 | 0.00% | #0.5% [Passed
CHECKRY: Mt - H20 Vol% 0.00 - B
DATE : 20 Jun 202 02 Vol% 3.94 3.94 0.00% | 2095 2095 | 0.00% | +0.5% |Passed




Job number : JID2100223-015 ‘ Job number : JID2100223-015 ‘
Customer : GPSC Customer : GPSC
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM1 Perie - BNSTRENENTS GO, 10 Location : CCE_CEM1 Perie - BNSTRENENTS GO, 10
Work Work Mileage Traveling Work Work Mileage Traveling
date l 20-Jun-22 l hour ‘ 6 ‘ Km. l 300 | hour | 3 date l 27-un-22 l hour ‘ 6 ‘ Km. l 300 | hour | 3
GENERAL CHECK SERVICE REPORT
Unit name : ‘ CEM-1 | Location : CCE Scope of work.
SECEOIN Preventive maintenance continuous emission monitoring system.
ITEM DESCRIPTION VALUE STATUS/VALUE REMARK Sampling System check
T measurement Before After .
- - Temperature in cabenet ¥ Passed [ Failure 7 Note: oooorvvereeririicciininns
1 | Opacity measuring (%) Up to process 2.1% 2.0 % Temperature of sample fine s [ Fai .
2 | Dust measuring (mg/m*) | Up to process 157 1.48 P P v ';assej - Eaflure ote:
- i asse ailure .
3 | Extinction 0.0095 0.0099 Sample gas pump operation L N
4 | Relative opacity (%) 12 10 Sample gas cooler operation [¥ Passed T Failure  [7 Note: ...ovvvovvveeeeeeersssssnnns
5 | Transmission (%) 101.2 100.2 Peristaltic pump operation ¥ Passed I Failure [ Note: ..cocovevvcecciniinicinians
Sensor values NO,-NO converter operation W Passed I Failure T NOtE: vveevverrveereeisniieniens
6 | Transmission V) 2.585 2.575 Operation moisture filter element condition ¥ Passed [ Failure |~ NOME: wovveeeumrreemmrererenneernns
7__| LED monitor W) 1.990 1.989 PLC and communities systems W Passed I Failure [ Note: ooocevecveeniiiiciicninas
8 1-4 Vv 2.541 2.542 .
Q - ) Air regulator condition ¥ Passed 7 Failure [ NOte: ..ovuueecvvvveerranneensienes
9 Device temperature (°C) 3.101 3.120 I Not found = ’
ot foun .
10 | Constant light 1 ) 0.044 0.045 Sample flow rate Foun LI
11 | Constant light 2 W) 0.032 0.035 Leakages in systems R Passed 7 FOUNd  [7 Note: wvvvvvvvosvvvrssnnnrrnns
12 | 24V supply v) 2.097 2.088 Gas analyzer check(SICK)
Positions Gas analyzer operation and control ¥ Passed [ Failure [~ note: ..
1 1 V. 1.438 1.440 . . -
3 1Q () Diagnostics condition W Passed I Failure ™ Note: ..
14 |Q V) 0.882 0.884 | g o @ passed I Fai
15 Q3 W 0.851 0.857 Gas analyzer responding for standard gas asse Failure ¥ Note: ..
16 | Q4 () 1.430 1.421 Display & keypad operation ¥ Passed I Failure |~ Note: ..
17 | X-Position 0.5873 0.5998 Power supply 220 Ve ¥ Passed [ Failure I Note: ...
18 | Y-Position 0.0235 0.0243 Zirconia Oxygen analyzer check(Fuji)
Check values Gas analyzer operation and control W Passed [~ Failure M Note: .....ccoovuueee
19 | Sender/Receiver unit (%) 26 26 Diagnostics condition W Passed [ Failure [ Note: v...ooovvvvvneeens
20 _| Background light W 0.075 0.075 Gas analyzer responding for standard gas ¥ Passed [ Failure ¥ Note: ......
21 | Set reference temperature (°C) 42.0 42.0
22 | Contamination (%) <30 % 0.1 % 0.1 % CORRECTIVE ACTION:
23 | Span point (%) 70.00 % 70.1% 70.0 %
24 | Zero point (%) 0.00 % 0.0 % 0.0 % - The standard gas HCL is empty.
On stack - The standard gas of HF is empty.
25 | Blower unit operate Operate Normal Normal
26 | Cartridge filter Clean Clean Clean
27 | Air hose-ID40 oK oK oK
28 | Air hose-ID50 oK oK OK
CHECK BY : k. PICO sign : k. Date: 27 un 2022
DATE : 20 Jun 2022 Customer sign : Date :
Job number : JID2100223-015 ‘ Job number : JID2100223-015 ‘
Customer : GPSC Customer : GPSC
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM1 PETRO - InsTRUMENTS Cone. Lo, Location : CCE_CEM1 PerRo - InsTRUMENTS CoRe, Lo,
Work S Work Mileage Traveling Work S Work Mileage Traveling
date 27-Jun-22 ‘ hour ‘ 6 ‘ Km. [ 300 | hour | 3 date 27-3un-22 ‘ hour ‘ 6 ‘ Km. [ 300 | hour | 3
SAMPLE GAS CONDITION SYSTEM GAS ANALYZER REPORT
SATUSIVALUE MEASUREMENT RESULT
SET-POINT
DESCRIPTION REMARK M tval
VALUE CEASE || AR Parameter L Remark
Sampling system Befaore After
~ Temperature in cabinet ~25°C 2°C 25°C HCl ppm 2.80 1.08
Sample line temperature control ~120 °C 120°C 120 C o oom 3 082
Air regulator 1 6 Bar 6.0 6.0
Air regulator 2 6 Bar 6.0 6.0 NH3 ppm 6.42 4.70
Air regulator 3 3Bar 25 25 co ppm 34.70 2.10
Filter probe Clean/dry Clean Clean NO opm 89.60 158.60
= NO2 ppm 3.80 0.90
Flow cell Ih 200-350 I/h 223.0 2208
Press PO hPa 9143 915.9 NOX ppm 93.40 159.50
Press P1 (Cell) hPa 849.9 849.8 502 ppm -0.40 -0.50
Press P2 (Ejektor) hPa 7524 749.4 02 Vol% 1052 651
Temp IR Cube C 35.1 34.1
Temp Electronics o 302 302 h20 mg/m3 1911 1980
Temp Cell °C ~200 °C 200.1 200.1 02 Vol% 8.23 13.34
Press Ambient hPa ~1013 hPa 995.3 993.6 VALIDATION RESULT
Cube Energy 1 % 95.8 95.8 = S
Cube Energy 2 % 86.3 857 [R— i =0 % Error D
Cube Energy 3 % 74.0 735 Ideal Actual Diff%. Ideal Actual Diffte | Acceptance
02 with press Vol% 16 9.6 HCl ppm 0.00 0.09 0.23% | 3856 - - +5.0 %
02 without press Vol% 16 9.6 s - 0.00 500 | o10% | 2010 " " 5.0%
02 voltage mv 448 9.7
NH3 ppm 0.00 0.15 035% | 43.40 43.04 | 0.83% | +25% [Passed
Cco ppm 0.00 0.16 0.08% 202.00 203.02 0.50% +5.0 % [Passed
SAS CONCENTRATION 0 0.00 0.0 0.02% 99.00 99.33 0.179 +2.5% [Passed
Col ts | Concentrati unit | Oviinder | o ified Date | Expire Date ressure(psl) . . y ~% AR 2. e e
mponen ncentration | Uni NO. ed Dal pire Before | After 502 ppm | 0.00 005 | 006% | 8010 | 7935 | 094% | £25% [passed
HCl 38.56 ppm CC506821 9-Oct-17 9-Oct-25 0 0 NO2 ppm 0.00 0.18 0.09% 195.00 195.47 0.24% +2.5% [Passed
NH3 434 ppm | D946653 1 Mar 2022 23 Feb 2025 1,850 1,800 02 Vol% 0.00 0.01 001% | 19.80 2002 | 022% | %0.5% |passed
HF 20.1 ppm | (CC724637 05 Jun 2021 05 Jun 2022 0 0 20 Vol 0.00 - B B - B
o 202 pem 02 Vol% 3.94 3.96 0.02% 20.95 21.41 0.46% +0.5 % [Passed
50, 80.10 ppm | A00694SK 29 Jul 2020 29 Jul 2022 950 900 o - i il - - R 22
NO 109 ppm CALIBRATION RESULT
9
0, 3.94 %Vol parameter Zero Span % Error Note
NO, 195 ppm | D400466 10 Mar 2020 09 Mar 2022 1,200 1,150 Tdeal ‘Al Diff% Taeal ‘Actul Diffss | Acceptance
€0, 19.8 %oVol HCl ppm 0.00 - 38.56 - +5.0 %
Ambient air 20.95 %Vol - - HF ppm 0.00 B - 20.10 - R +5.0 %
NH3 ppm 0.00 0.00 0.00% 43.40 43.40 0.00% +2.5 % [Passed
co ppm 0.00 0.00 0.00% | 202.00 | 202.00 [ 0.00% | *5.0% [Passed
NO ppm 0.00 0.00 0.00% [ 199.00 | 199.00 [ 0.00% | *2.5% [Passed
502 ppm 0.00 0.00 0.00% [ 80.10 80.10 [ 0.00% | +25% |Passed
NO2 ppm 0.00 0.00 0.00% [ 195.00 | 195.00 [ 0.00% | *2.5% [Passed
co2 Vol% 0.00 0.00 0.00% | 19.80 1980 | 0.00% | 20.5% [Passed
CHECKRY: Mt . H20 Vol% 0.00 - -
DATE : 27 Jun 202 02 Vol% 3.94 3.94 0.00% | 20.95 2095 | 000% | #0.5% [Passed




Job number : J1D2100223-015
Customer : GPSC
Equipment : CEMS
Location : CCE_CEM1 PETRO - INSTRUMENTS CoRP. LTo.
lork Mileage Traveling
date ‘ 7 un-22 ‘ hour ‘ 6 ‘ Km. |3°°| hour | 3
GENERAL CHECK
Unit name : [ CEM-1 | Location : cce
mEm DESCRIPTION ST STATUS/VALUE REMARK

1 Opacity measuring (%) Up to process 2.8% 2.7 %
2 Dust measuring (mg/m?) Up to process 2.04 2.03
3 Extinction 0.0089 0.0090
4 | Relative opacity (%) 1.0 1.0
5 Transmission (%) 100.3 100.5

6 Transmission (V) 2.488 2.515
7 LED monitor (V) 1.989 1.992
8 |Qi-4 ) 2.551 2.545
9 Device temperature (°C) 3.120 3.119
10 | Constant light 1 ) 0.045 0.048
11 | Constant light 2 ) 0.036 0.027
12 | 24V supply (V) 2.087 2.056
| lesons
13 |qQt (V) 1.450 1.441
14 | Q2 ) 0.831 0.875
15 | Q3 ) 0.798 0.866
16 | Q4 ) 1.429 1.435
17 | X-Position 0.5778 0.5891
18 | Y-Position 0.0245 0.0252
| femedvawes
19 | Sender/Receiver unit (%) 2.6 2.6
20 | Background light ) 0.075 0.075
21 | Set reference temperature (°C) 42.0 42.0
22 | Contamination (%) <30 % 0.1 % 0.1 %
23 | Span point (%) 70.00 % 70.1 % 70.0 %
24 | Zero point (%) 0.00 % 0.0 % 0.0 %
| fonswac
25 | Blower unit operate Operate Normal Normal
26 | Cartridge filter Clean Clean Clean
27 | Air hose-ID40 oK OK OK
28 | Air hose-ID50 OK OK OK

CHECK BY : Mt

27 Jun 2022

UNIT
CEMs2

DATE :
4
Job number : JID2100223-015 Job number : JID2100223-015
Customer : GPSC r) Customer : GPSC r)
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM2 PeTRO - InsTRUMENTS CoRrr.LTD. Location : CCE_CEM2 PeTRO - InsTRUMENTS CoRrr.LTD.
Work jork Mileage Traveling Work jork Mileage Traveling
date | 069um-22 | po | 6 | Km. | 300 | hour | 3 date | 069um-22 | po | 6 | Km. | 300 | hour | 3
S SAMPLE GAS CONDITION SYSTEM
Scope of work.
SET-POINT STATUS/VALUE
Preventive maintenance continuous emission monitoring system. DESCRIPTION VALUE BEFORE | AFTER REMARK
Sampling System check stem
Temperature in cabenet i In cabinet 2 1C 2°C 2°C
pe F Passed [ Failure I Note: ......... Sample line temperature control ~120 °C 120 °C 120 °C
Temperature of sample line ¥ passed I Failure ™ Note: ......... Air regulator 1 6 Bar 6 Bar 6 Bar
Sample gas pump operation ¥ Passed I~ Failure [ Note: ......... Air regulator 2 6 Bar 6 Bar 6 Bar
. . Air regulator 3 3Bar 3 Bar 3 Bar
¥ P .
Sample gas cooler operation assed [ Failure [~ Note: ........ Filter probe Clean/dry Clean/dry Clean/dry
Peristaltic pump operation ¥ passed I Failure D
NO,-NO converter operation ¥ Passed [ Failure Flow cell h 200350 I/h 2259 222.2
i i . Press PO hPa 914.3 914.8
Operation moisture filter element condition ¥ Passed I Failure Press P1 (Cell) hPa 850.1 850.2
PLC and communities systems ¥ Passed I Failure Press P2 (Ejektor) hPa 749.7 747.4
Air regulator condition [ Passed I Failure Temp IR Cube < 328 360
Temp Electronics C 284 32.1
Sample flow rate I Not found I Found Temp Cell c ~200 °C 200.1 199.0
Leakages in systems ¥ Passed I~ Found Press Ambient hPa ~1013 hPa 992.9 994.7
Cube Energy 1 % 84.2 84.5
Gas analyzer check(SICK) Cube Energy 2 % 66.7 676
Gas analyzer operation and control ¥ Passed [ Failure Cube Energy 3 % 46.9 470
. ) " ; 02 with press Vol% 77 8.1
Diagnostics condition ¥ Passed [~ Failure
02 without press Vol% 77 8.1
Gas analyzer responding for standard gas ¥ Passed I~ Failure 02 voltage mv 14.6 12.8
Display & keypad operation ¥ passed I Failure ST/ GAS CONCENTRATION
i Pressure (psi;
Power supply 220 Vs ¥ Passed I Failure Components | Concentration | Unit | N4’ | certified Date | Expire Date : (";:
Zirconia Oxygen analyzer check(Fuji = re After
- e = Fail  Note: HCl 38.56 ppm | (CC506821 9-Oct-17 9-Oct-25 0 0
Gas analyzer operation and control assed ailure lote: ... N3 Ba opm D946653 1 Mar 2022 23 Feb 2025 1950 1,950
Diagnostics condition W Passed I Failure I~ Note: ... HF 20.1 ppm CC724637 05 Jun 2021 05 Jun 2022 0 0
Gas analyzer responding for standard gas [ Passed ¥ Failure ¥ Note: . co 202 ppm
S0, 80.10 ppm | A00694SK 29 Jul 2020 29 Jul 2022 1,000 1,000
CORRECTIVE ACTION: NO 199 ppm
0, 3.94 %Vol
- The standard gas HCL. empty NO, 195 ppm | D400466 10 Mar 2020 | 09 Mar 2022 1,250 1,250
- The standard gas HF  empty Py
- Alarm S077 IR cube energy warrin co: 198 vavol
il 9. Ambient air 20.95 %Vol - - - -

PICO sign : M

06 Jun 2022

‘Customer sign :

S

CHECK BY : mﬁt

DATE : 06 Jun 2022




Job number : JID2100223-015 Job number : JID2100223-015
Customer : GPSC & Customer : GPSC 5
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM2 PeTRO - IvsTRUMENTS CoRr, LTD. Location : CCE_CEM2 PeTRO - IvsTRUMENTS CoRr, LTD.
Work fork Mileage Traveling Work fork Mileage Traveling
date. ‘ 06-Jun-22 | hour ‘ 6 l Km. | 300 | hour | 3 date. ‘ 06-Jun-22 | hour ‘ 6 l Km. | 300 | hour | 3
GAS ANALYZER REPORT GENERAL CHECK
MEASUREMENT RESULT
Unit name : ‘ CEM-2 | Location : CCE
sorameter Measurement value ook
aram
Befaore After TEM DESCRIPTION S O STATUS/VALUE REMARK
HCl ppm 4.72 5.13 T Before After
HF ppm 0.92 127 1 | Opacity measuring (%) Up to process 1.3% 0.9%
NH3 ppm 0.70 1.50 2 Dust measuring (mg/m°) Up to process 0.95 0.67
CO ppm 0.20 120 3 Extinction 0.0064 0.0069
NO ppm 83.90 121.70 4 Relative opacity (%) 0.6 0.6
NO2 ppm 0.20 0.80 5 |1 issi (%) 98.9 99.9
NOX ppm 84.10 122.60 Sensor values
02 ppm 050 040 6 | Transmissi V) 2.542 2.554
02 Vol% 8.63 10.40 7 LED monitor V) 1.978 1.965
H20 mg/m3 2073 25.82 8 o4 ) 2121 2.119
02 Vol% 972 762 9 Device temperature (°C) 3.220 3.212
10 | Constant light 1 ) 0.042 0.045
JYALIDATION] RESULT 11| Constant light 2 ) 0.026 0.025
P zer0 Sean % Error I 12 | 24V supply ) 2.047 2.054
Ideal Actual Diff% Ideal Actual Diffto | Acceptance Positions
HCl ppm 0.00 0.01 0.03% | 3856 - - +5.0 % 13 |Q1 [ 1.210 1.204
HF ppm 0.00 0.03 0.15% | 20.10 - - +5.0 % 14 | Q2 ) 0.935 0.928
NH3 ppm 0.00 0.02 | 0.05% | 43.40 4529 | 4.35% | %2.5% |Notpassed 15 | Q3 V) 1.021 1.020
Cco ppm 0.00 -0.04 0.02% 202.00 199.26 1.36% +5.0 % [Passed 16 | Q4 V) 1.388 1.393
NO ppm 0.00 -0.15 0.08% 199.00 199.87 0.44% +2.5% |Passed 1? X-Position 0.2971 0.2985
502 ppm 0.00 0.06 0.07% | 80.10 80.25 0.19% | +2.5% |Passed 18 | Y-Position -0.0820 -0.0818
NO2 pem | 0.0 030 | 015% | 19500 [ 19466 | 017% | £25% [passed Check values
co2 Voi% | 000 | -008 | 008% | 1980 | 1978 | 002% | +0.5% |passed 19 | Sender/Receiver unit (%) 23 23
H20 Vol% 0.00 N N N N N 20 | Background light (V) 0.093 0.093
02 voo | 394 | 402 | 008% | 2095 | 2102 | 0.07% | £059% [passed 21| Set reference temperature (°C) 11 R
22 | Contamination (%) <30 % 31% 3.1%
CALIBRATION RESULT
23 | Span point (%) 70.00 % 70.0 % 70.0 %
Parameter zer 55 pbrr | e 24| Zero point (%) 0.00 % 0.0 % 0.0 %
Ideal Actual Diff% Ideal Actual Diff% e @ Ew
:S ppm ggg - = Zﬁig = 15'0 a/“ 25 | Blower unit operate Operate Normal Normal
ppm . - - . - .0 % -
NH3 ppm | 0.00 000 | 0.00% | 4340 | 4340 | 0.00% | #2.5% |Passed % C?n"dge filter Clean Clean Clean
co ppm | 0.00 000 | 0.00% | 20200 | 202.00 | 0.00% | #5.0% |Passed 27_| Air hose-ID40 OK OK OK
NO ppm 0.00 0.00 0.00% | 199.00 | 199.00 | 0.00% | *25% [Passed 28 | Air hose-ID50 OK OK OK
502 ppm 0.00 0.00 0.00% [ 80.10 80.10 | 0.00% | 2.5% [Passed
NO2 ppm 0.00 0.00 0.00% | 195.00 | 19500 [ 0.00% | *2.5% [Passed
co2 Vol% 0.00 0.00 0.00% | 19.80 1980 | 0.00% | #0.5% [Passed CHECK BY : M
H20 Vol% - - - - - :
02 Vol% 3.94 3.94 0.00% | 20.95 2095 | 000% [ #0.5% |Passed DATE : 06 Jun 2022
Job number : JID2100223-015 Job number : JID2100223-015
Customer : GPSC 4 Customer : GPSC 4
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM2 PeTRo - InsTRUMENTS CoRr. LTD, Location : CCE_CEM2 Perno - InsTRuMENTS CoRr, Lo,
Work jork Mileage Traveling Work jork Mileage Traveling
date | 132 | hour ‘ 6 [ Km. | 300 | hour | 3 date | 132 | hour ‘ 6 [ Km. | 300 | hour | 3
S e SAMPLE GAS CONDITION SYSTEM
Scope of work.
SET-POINT STATUS/VALUE
Preventive maintenance continuous emission monitoring system. DESCRIPTION VALUE BEFORE | AFTER REMARK
Sampling System check Sampling system
Temperature in cabenet . Temperature in cabinet ~25°C 22°C 24°C
¥ Passed I Failure I Note Sample line temperature control ~120 °C 120 °C 120 °C
Temperature of sample line ¥ Passed I Failure Ai regulator 1 6 Bar 6 Bar 6 Bar
Sample gas pump operation [# Passed [~ Failure Air regulator 2 6 Bar 6 Bar 6 Bar
. . Air regulator 3 3 Bar 3 Bar 3 Bar
¥ Passed
Sample gas cooler operation I Failure Fiter probe Cieanidry Ceanjary Cleanjary
Peristaltic pump operation ¥ Passed [~ Failure
NO,-NO converter operation ¥ Passed [ Failure Flow cell h 200350 I/h 2252 2258
) i . Press PO hPa 912.8 912.4
Operation moisture filter element condition ¥ Passed I Failure Press P1 (Cell) hPa 850.0 850.0
PLC and communities systems ¥ Passed I Failure Press P2 (Ejektor) hPa 748.0 7494
Air regulator condition IV Passed I Failure Temp IR Cube < 350 38
Temp Electronics “C 303 302
Sample flow rate I Not found I Found Temp Cell “C ~200 °C 199.9 199.8
Leakages in systems ¥ Passed [~ Found Press Ambient hPa ~1013 hPa 994.6 993.4
Cube Energy 1 % 84.1 844
Gas analyzer check(SICK) Cube Energy 2 % 66.8 66.6
Gas analyzer operation and control ¥ passed [ Failure I~ Note: Cube Energy 3 % 46.9 46.3
! ) " ¥ Passed ; ) 02 with press Vol% 62 6.5
Diagnostics condition I” Failure [ Note: ...ovvveeeeee. 02 without press Vol% 6.2 6.5
Gas analyzer responding for standard gas ¥ Passed  [” Failure [~ NOte: ovvvveovvvrrereresereeene 02 voltage mv 18.0 17.2
Display & keypad operation ¥ Passed I Failure 7 NOte: ..ovvuvverrrcrrriaerrnianns ST) GAS CONCENTRATION
. . Pressure (psi
Power supply 220 Vac ¥ Passed [ Failure [~ Note: .o Components | Concentration | Unit q:réder Certified Date | Expire Date et (:;:
Zirconia Oxygen analyzer check(Fuji = ore v
) I passed 7 Fail  Note: HCl 38.56 ppm | (CC506821 9-Oct-17 9-0ct-25 0 0
Gas analyzer operation and control asse ailure ote: . NH3 134 ppm | D946653 1Mar2022 | 23Feb2025 | 1,950 | 1,950
Diagnostics condition W Passed I Failure I Note: ... HF 20.1 ppm | (CC724637 05 Jun 2021 05 Jun 2022 0 0
Gas analyzer responding for standard gas I Passed I Failure ¥ Note: . co 202 ppm
S0, 80.10 ppm | A00694SK 29 Jul 2020 29 Jul 2022 1,000 1,000
CORRECTIVE ACTION: NO 199 ppm
0, 3.94 %Vol
- The standard gas HCL. empty NO, 195 ppm D400466 10 Mar 2020 09 Mar 2022 1,250 1,250
- The standard gas HF  empty 0, 198 %oVl
- Alarm S077 IR cube energy warring. Ambient air 2005 vl - N
PICO sign : @Mat Date : 13 Jun 2022
Customer sign : Date : CHECK BY : Mt

DATE :

13 Jun 2022




Job number : JID2100223-015 Job number : JID2100223-015
Customer : GPSC & Customer : GPSC 5
CEMS

Equipment : CEMS Equipment :
Location : CCE_CEM2 Petno - InstRumenTS Cone, Lo, Location : CCE_CEM2 Petno - InstRumenTS Cone, Lo,
S v [10] [P 0 [T S oovn [10] o [P 0 (72091 5
GAS ANALYZER REPORT GENERAL CHECK
MEASUREMENT RESULT
" Unit name : ‘ CEM-2 | Location : CCE
et leasurement value e
Befaore After mem DESCRIPTION SO STATUS/VALUE REMARK
HCI ppm 1.76 1.78 T e M
HF ppm 0.64 0.73 1 | Opacity measuring (%) Up to process 0.9% 1.2%
NH3 ppm 1.10 0.90 2 | Dust measuring (mg/m°) Up to process 0.67 0.86
co ppm 030 0.70 3 | Extinction 0.0069 0.0075
NO ppm 96.50 89.90 4 Relative opacity (%) 0.6 0.5
NO2 ppm 0.40 0.30 5 | Transmissi (%) 99.9 100.0
NOX ppm 97.00 92.10 Sensor values
502 ppm -0.40 -0.50 6 |T issi V) 2.554 2.545
o2 Vol% 9.80 9.01 7 LED monitor (V) 1.965 1.972
H20 mg/m3 27.75 21.49 8 |Q14 V) 2.119 2.122
02 Vol% 842 9.08 9 Device temperature (°C) 3.212 3.215
10 | Constant light 1 ) 0.045 0.043
VALTDATIONTRESUL) 11| Constant light 2 ) 0.025 0.020
PO e el % Error e 12 | 24V supply ) 2.054 2.058
Ideal Actual DIff% Ideal Actual Diff% | Acceptance Positions
HCl pom | 0.00 007 | 0.18% | 3856 - - +50% |- 13 | a1 W 1,204 1119
HF ppm | 000 002 | 010% | 20.10 - - £50% |- 14 | Q W) 0.928 0.944
NH3 ppm | 000 001 | 002% | 4340 | 4266 | 1.71% | #25% [passed 15 | Q3 ) 1.020 1.019
co pom | 0.00 004 | 002% | 20200 | 20187 | 0.06% | *5.0% [passed 16 | Q4 ) 1.393 1.389
NO ppm | 000 057 | 029% | 199.00 | 20220 | 1.61% | *25% [passed 17| X-Position 0.2985 0.2974
502 ppm 0.00 -0.04 0.05% 80.10 81.01 1.14% | #25% |Passed 18 | Y-Position -0.0818 -0.0820
NO2 ppm | 0.00 017 | 0.09% | 19500 | 19521 | 0.11% | *2.5% |Passed Check values
co2 Vol | 000 | -002 | 0.02% | 1980 | 1931 | 049% | *0.5% |Passed 19 | Sender/Receiver unit (%) 23 23
20 Vol% 0.00 ) N n N N R N 20 | Background light (V) 0.093 0.093
02 Voo | 3.94 404 | 010% | 2095 | 2081 | 0.14% | *05% |Passed 21| Set reference temperature (°C) a1 ALl
TG T 22 | Contamination (%) <30 % 3.1% 3.1%
23 | Span point (%) 70.00 % 70.0 % 70.0 %
R zero Spen % Error Note 24| Zero point (%) 0.00 % 00% 00%
Ideal Actual Diff% Ideal Actual Diffyp_ | Acceptance On stack
:S zs: g'gg ziig :z'g :j: 25 | Blower unit operate Operate Normal Normal
NH3 ppm | 0.00 000 | 000% | 4340 | 4340 | 0.00% | #2.5% |Passed 26_| Cartridge filter Clean Clean Clean
o pom | 0.00 000 | 000% | 202.00 | 202.00 | 0.00% | #5.0% |Passed 27_| Air hose-ID40 OK OK OK
NO ppm | 000 0.00 | 0.00% | 199.00 | 199.00 | 0.00% | #25% [Passed 28 | Air hose-ID50 oK oK oK
s02 pom | 0.00 000 | 0.00% | 8010 | 80.10 | 0.00% | #25% [passed
NO2 ppm | 000 000 | 0.00% | 19500 | 19500 | 0.00% | #25% [Passed
co2 Vol% | 0.00 000 | 0.00% | 1980 | 19.80 | 0.00% | #05% [passed CHECK BY : @;ﬁt
H20 Vol% - - - - - |
02 Vol% | 3.4 394 | 000% | 2095 | 2095 | 0.00% | *0.5% |Passed DATE : 13 Jun 2022

Job number : JID2100223-015 Job number : JID2100223-015
Customer : GPSC 4 Customer : GPSC 4
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM2 PeTRo - InsTRUMENTS CoRr. LTD, Location : CCE_CEM2 Perno - InsTRuMENTS CoRr, Lo,
Work un- jork Mileage Traveling Work - rk Mileage Traveling
date ‘ 20-Jun-22 | hour ‘ 6 [ Km. | 300 | hour | 3 date ‘ 20-Jun-22 | hour ‘ 6 [ Km. | 300 | hour | 3
S (LT SAMPLE GAS CONDITION SYSTEM
Scope of work.
SET-POINT STATUS/VALUE
Preventive maintenance continuous emission monitoring system. DESCRIPTION VALUE BEFORE AFTER REMARK
Sampling System check Sampling system
Temperature in cabenet . Temperature in cabinet ~25°C 22°C 24°C
F Passed [ Failure I Note: ......... Sample line temperature control ~120 °C 120 °C 120 °C
Temperature of sample line ¥ Passed I Failure Ai regulator 1 6 Bar 6 Bar 6 Bar
Sample gas pump operation ¥ Passed I Failure Air regulator 2 6 Bar 6 Bar 6 Bar
. Air regulator 3 3 Bar 3 Bar 3Bar
i ¥ Passed
Sample gas cooler operation I Failure Fiter probe Clean/dry Ceanjiry Ceanjary
Peristaltic pump operation ¥ Passed [~ Failure
NO,-NO converter operation ¥ Passed [ Failure Flow cell h 200350 I/h 2237 2231
i ) . Press PO hPa 913.8 916.3
Operation moisture filter element condition ¥ Passed I Failure Press P1 (Cell) hPa 849.9 849.7
PLC and communities systems ¥ Passed I Failure Press P2 (Ejektor) hPa 750.3 752.8
Air regulator condition IV Passed I Failure Temp IR Cube < 312 341
Temp Electronics «C 274 307
Sample flow rate I Not found I Found Temp Cell “C ~200 °C 199.9 200.1
Leakages in systems I Passed I~ Found Press Ambient hPa ~1013 hPa 993.5 992.2
Cube Energy 1 % 88.1 88.1
Gas analyzer check(SICK) Cube Energy 2 % 76.1 76.1
Gas analyzer operation and control ¥ Passed I Failure [~ Note: ..ovvovveoveoveoeesrens Cube Energy 3 % 56.7 56.7
" . - ¥ Passed ; ) 02 with press Vol% 74 6.8
Diagnostics condition I Failure I Note: 03 without press Volth 7a P
Gas analyzer responding for standard gas ¥ Passed  [” Failure [~ NOte: ovvvveovvvrrereresereeene 02 voltage mv 14.5 16.1
Display & keypad operation ¥ Passed I Failure 7 NOte: ..ovvuvverrrcrrriaerrnianns ST) GAS CONCENTRATION
. . Pressure (psi
Power supply 220 Vac ¥ Passed [ Failure M Note: ..ooooccocccccns Components | Concentration | Unit q:r:)der Certified Date | Expire Date et (:;:
Zirconia Oxygen analyzer check(Fuji = ore v
G ! - a :  Passed I Fail I Note: HCI 38.56 ppm | CC506821 9-Oct-17 9-Oct-25 0 0
as analyzer operation and contro assel ailure e NH3 134 ppm | D946653 1 Mar 2022 23Feb2025 | 1,900 | 1,850
Diagnostics condition W Passed I Failure I Note: ... HF 20.1 ppm | (CC724637 05 Jun 2021 05 Jun 2022 0 0
Gas analyzer responding for standard gas ¥ Passed I Failure [ Note: . co 202 ppm
S0, 80.10 ppm | A00694SK 29 Jul 2020 29 Jul 2022 1,000 900
CORRECTIVE ACTION: NO 199 ppm
0, 3.94 %Vol
- The standard gas HCL. empty NO, 195 ppm D400466 10 Mar 2020 09 Mar 2022 1,200 1,150
- The standard gas HF  empty 0, 198 %Vl
Ambient air 20.95 %Vol - - - -
PICO sign : @;ﬂﬁt i Date : 20 Jun 2022
Customer sign : Date: CHECK BY : Mt

DATE : 20 Jun 2022




Job number : JID2100223-015 Job number : JID2100223-015
Customer : GPSC & Customer : GPSC 5
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM2 PeTRO - IvsTRUMENTS CoRr, LTD. Location : CCE_CEM2 PeTRO - IvsTRUMENTS CoRr, LTD.
Work fork Mileage Traveling Work fork Mileage Traveling
date. ‘ 20-Jun-22 | hour ‘ 6 l Km. | 300 | hour | 3 date. ‘ 20-Jun-22 | hour ‘ 6 l Km. | 300 | hour | 3
GAS ANALYZER REPORT GENERAL CHECK
MEASUREMENT RESULT
Unit name : ‘ CEM-2 | Location : CCE
sorameter Measurement value ook
aram
Befaore After TEM DESCRIPTION S O STATUS/VALUE REMARK
HCl ppm 3.80 4.53 T Before After
HF ppm 0.60 0.82 1 | Opacity measuring (%) Up to process 1.3% 1.5%
NH3 ppm 1.00 2.80 2 Dust measuring (mg/m°) Up to process 0.95 0.98
CcO ppm 0.20 9.30 3 Extinction 0.0078 0.0081
NO ppm 125.90 162.60 4 Relative opacity (%) 0.8 0.9
NO2 ppm 2.50 0.40 5 T iSSi (%) 101.0 100.0
NOX ppm 128.40 165.60 Sensor values
02 ppm 220 2.00 6 | Transmissi V) 2,555 2.565
02 Vol 055 366 7 | LED monitor v) 1.978 1.986
H20 mg/m3 2039 27.38 8 o4 ) 2121 2.120
02 Vol% 3.8 563 9 Device temperature (°C) 3.218 3.221
10 | Constant light 1 ) 0.047 0.045
JYALIDATION] RESULT 11| Constant light 2 ) 0.027 0.018
P— 20 Sean % Error I 12 | 24V supply ) 2.051 2.065
Ideal Actual Diff% Ideal Actual Diffto | Acceptance Positions
HCl ppm 0.00 0.02 0.05% | 3856 - - +5.0 % 13 | Q1 W) 1.198 1.122
HF ppm 0.00 -0.05 0.25% 20.10 - - +5.0 % 14 Q2 ) 0.930 0.967
NH3 ppm 0.00 0.11 0.25% | 43.40 4325 | 0.35% | *2.5% [Passed 15 | Q3 V) 1.019 1.022
Cco ppm 0.00 -0.14 0.07% 202.00 202.01 0.00% +5.0 % [Passed 16 | Q4 V) 1.385 1.373
NO ppm 0.00 0.39 0.20% 199.00 198.78 0.11% +2.5% |Passed 1? X-Position 0.2990 0.2978
502 ppm 0.00 0.04 0.05% | 80.10 79.97 0.16% | *2.5% |Passed 18 | Y-Position -0.0820 -0.0818
NO2 pem | 0.0 00t | 001% | 19500 [ 19485 | 008% | £25% [Passed Check values
co2 Vo% | 000 | 002 | 002% | 1980 | 2011 | 031% | +05% |passed 19 | Sender/Receiver unit (%) 23 23
H20 Vol% 0.00 N N N N N 20 | Background light (V) 0.093 0.093
02 voo | 394 | 401 | 007% | 2095 | 2096 | 0.019% | £059% [passed 21| Set reference temperature (°C) 11 R
22 | Contamination (%) <30 % 31% 3.1%
CALIBRATION RESULT
23 | Span point (%) 70.00 % 70.0 % 70.0 %
Parameter zer 55 pbrr | e 24| Zero point (%) 0.00 % 0.0 % 0.0 %
Ideal Actual Diff% Ideal Actual Diff% i @ Ew
:S ppm ggg = Zﬁig = 12'0 a;“ 25 | Blower unit operate Operate Normal Normal
ppm . - - . - .0 % -
NH3 ppm | 0.00 000 | 0.00% | 4340 | 4340 | 0.00% | #2.5% |Passed % C?n"dge filter Clean Clean Clean
co ppm | 0.00 000 | 0.00% | 20200 | 202.00 | 0.00% | #5.0% |Passed 27_| Air hose-ID40 OK OK OK
NO ppm 0.00 0.00 0.00% | 199.00 | 199.00 | 0.00% | *25% [Passed 28 | Air hose-ID50 OK OK OK
502 ppm 0.00 0.00 0.00% [ 80.10 80.10 | 0.00% | #2.5% [Passed
NO2 ppm 0.00 0.00 0.00% | 195.00 | 19500 [ 0.00% | *2.5% [Passed
co2 Vol% 0.00 0.00 0.00% 19.80 19.80 | 0.00% | #0.5% [Passed CHECK BY : M
H20 Vol% - - - - - -
02 Vol% 3.94 3.94 0.00% | 2095 2095 | 000% [ #0.5% |Passed DATE : 20 Jun 2022
4
Job number : JID2100223-015 Job number : JID2100223-015
Customer : GPSC 4 Customer : GPSC 4
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM2 PeTRo - InsTRUMENTS CoRr. LTD, Location : CCE_CEM2 Perno - InsTRuMENTS CoRr, Lo,
Work rk Mileage Traveling Work rk Mileage Traveling
date ‘ 27-Jun-22 | hour ‘ 6 [ Km. | 300 | hour | 3 date ‘ 27-Jun-22 | hour ‘ 6 [ Km. | 300 | hour | 3
S (LT SAMPLE GAS CONDITION SYSTEM
Scope of work.
SET-POINT STATUS/VALUE
Preventive maintenance continuous emission monitoring system. DESCRIPTION VALUE BEFORE | AFTER REMARK
Sampling System check Sampling system
Temperature in cabenet . Temperature in cabinet ~25 °C 23°C 24°C
¥ Passed I Failure I Note Sample line temperature control ~120 °C 120 °C 120 °C
Temperature of sample line ¥ Passed I Failure Ai regulator 1 6 Bar 6 Bar 6 Bar
Sample gas pump operation ¥ Passed I Failure Air regulator 2 6 Bar 6 Bar 6 Bar
. . Air regulator 3 3Bar 3 Bar 3 Bar
¥ Passed
Sample gas cooler operation I Failure Fiter probe Clean/dry Ceanjiry Ceanjary
Peristaltic pump operation ¥ Passed [~ Failure
NO,-NO converter operation ¥ Passed [ Failure Flow cell h 200350 I/h 227.2 2246
) i . Press PO hPa 9115 913.2
Operation moisture filter element condition ¥ Passed I Failure Press P1 (Cell) hPa 849.9 849.9
PLC and communities systems ¥ Passed I Failure Press P2 (Ejektor) hPa 748.4 748.6
Air regulator condition IV Passed I Failure Temp IR Cube < 360 351
Temp Electronics “C 313 310
Sample flow rate I Not found I Found Temp Cell “C ~200 °C 199.8 200.1
Leakages in systems I Passed I~ Found Press Ambient hPa ~1013 hPa 996.3 994.7
Cube Energy 1 % 88.4 885
Gas analyzer check(SICK) Cube Energy 2 % 76.0 76.1
Gas analyzer operation and control ¥ Passed I Failure [~ Note: Cube Energy 3 % 54.5 54.8
) ) - ¥ Passed ; ) 02 with press Vol% 27 9.1
Diagnostics condition I Failure I~ NOE: vevevrevererenns 03 without press Volth 27 o1
Gas analyzer responding for standard gas ¥ Passed  [” Failure [~ NOte: ovvvveovvvrrereresereeene 02 voltage mv 34.5 10.4
Display & keypad operation ¥ Passed I Failure 7 NOte: ..ovvuvverrrcrrriaerrnianns ST) GAS CONCENTRATION
. . Pressure (psi
Power supply 220 Vac ¥ Passed [ Failure M Note: ..ooooccocccccns Components | Concentration | Unit q:r:)der Certified Date | Expire Date et (:;:
Zirconia Oxygen analyzer check(Fuji = ore v
G | ) d I 7 passed I Fail I Note: HCl 38.56 ppm | (CC506821 9-Oct-17 9-0ct-25 0 0
as analyzer operation and contro assel ailure e NH3 134 ppm | D946653 1 Mar 2022 23Feb2025 | 1,850 | 1,800
Diagnostics condition W Passed I Failure I Note: ... HF 20.1 ppm | (CC724637 05 Jun 2021 05 Jun 2022 0 0
Gas analyzer responding for standard gas ¥ Passed I Failure [ Note: . co 202 ppm
S0, 80.10 ppm | A00694SK 29 Jul 2020 29 Jul 2022 900 850
CORRECTIVE ACTION: NO 199 ppm
0, 3.94 %Vol
- The standard gas HCL. empty NO, 195 ppm D400466 10 Mar 2020 09 Mar 2022 1,050 1,000
- The standard gas HF  empty 0, 198 %Vl
Ambient air 20.95 %Vol - -
PICO sign : @Mat i Date : 27 Jun 2022
Customer sign : Date: CHECK BY : Mt A
DATE : 27 Jun 2022




Job number : J1D2100223-015 Job number : JID2100223-015
Customer : GPSC pl‘ ‘ :O Customer : GPSC pl‘ ‘ :O
Equipment : CEMS Equipment : CEMS
Location : CCE_CEM2 Perno - InsTRUMENTS Core, LD, Location : CCE_CEM2 Perno - InsTRUMENTS Core, LD,
| oo [l ¢ [ 0 [T5] - | oo [l ¢ [ 0 [T5]
GAS ANALYZER REPORT GENERAL CHECK
MEASUREMENT RESULT
Measrement value Unit name : ‘ CEM-2 | Location : CCE
e Befaore After et mem DESCRIPTION S O STATUS/VALUE REMARK
HCl ppm 2.66 111 po e M
HF ppm 0.65 0.31 1 | Opacity measuring (%) Up to process 2.2% 2.3%
NH3 ppm 6.30 4.80 2 Dust measuring (mg/m°) Up to process 1.65 1.65
co ppm 3.70 2.80 3 | Extinction 0.0089 0.0091
NO ppm 84.20 160.30 4 Relative opacity (%) 1.0 1.0
NO2 ppm 3.00 0.40 5 |T issi (%) 100.1 998.1
NOX ppm 87.20 160.70 Sensor values
502 ppm -0.30 -0.40 6 |T ) 2.565 2.571
02 Vol% 1011 6.49 7 | LED monitor ) 1.981 1.990
H20 mg/m3 18.58 2076 8 Q4 W) 2122 2.119
02 Vol% 877 13.07 9 Device temperature (°C) 3.221 3.212
10 | Constant light 1 V) 0.045 0.065
VALIDATION RESULT 11 | Constant light 2 ) 0.030 0.028
parameter zer0 Sean % Error I 12| 24V supply W) 2.048 2.056
Ideal Actual Diff% Ideal Actual Diffto | Acceptance Positions
Hal ppm 0.00 003 | 0.08% | 3856 - - +5.0 % 13 |qQt ) 1.208 1210
HF ppm 0.00 0.00 0.00% 20.10 - - +5.0 % 14 | Q2 (V) 0.927 0.967
NH3 ppm 0.00 019 | 044% | 4340 | 4283 | 131% | £25% [Passed 15 | Q3 ) 1.011 1.010
co ppm 0.00 004 | 0.02% | 202.00 | 20247 | 0.23% | +5.0% |Passed 16 | Q4 [ 1.395 1.347
NO ppm 0.00 0.75 0.37% | 199.00 | 198.86 | 0.07% | +2.5% [Passed 17 | X-Position 0.2760 0.2718
502 ppm 0.00 0.08 0.10% | 80.10 8032 [ 0.27% | *25% [Passed 18 | Y-Position -0.0810 -0.0820
NO2 ppm | 0.00 039 | 0.20% | 19500 [ 19415 | 044% | +25% [Passed Check values
co2 Voi% | 000 | -003 | 003% | 1980 | 2014 | 034% | £05% |passed 19 | Sender/Receiver unit (%) 23 23
H20 Vol% 0.00 N N N N N B 20 | Background light (V) 0.093 0.093
02 Vole | 3.94 405 | 011% | 2095 | 2095 | 0.00% | £0.5% |passed 21| Set reference temperature (*C) 411 411
e T 22 | Contamination (%) <30 % 31% 3.1%
23 | Span point (%) 70.00 % 70.0 % 70.0 %
Parameter 0 e prer Note 24| zero point (%) 0.00 % 0.0 % 0.0 %
Ideal Actual Diff% Ideal Actual Difi% On stack
Ha ppm 0.00 - = 36:56 = £50% 25 | Blower unit operate Operate Normal Normal
HF ppm 0.00 - - 20.10 - - +5.0 % -
NH3 ppm | 0.00 000 | 0.00% | 4340 | 4340 | 0.00% | #2.5% |Passed 26 | Cartridge fiter Clean Clean Clean
co ppm | 0.00 000 | 0.00% | 20200 | 202.00 | 0.00% | #5.0% |Passed 27_| Air hose-1D40 oK oK oK
NO ppm 0.00 0.00 0.00% | 199.00 | 199.00 | 0.00% | *25% [Passed 28 | Air hose-ID50 OK OK OK
502 ppm 0.00 000 | 000% | 80.10 [ 8010 | 0.00% | £25% [passed
NO2 ppm 0.00 000 | 0.00% | 19500 | 19500 | 0.00% | #25% [Passed
02 Vol% | 0.00 000 | 000% | 19.80 19.80 | 0.00% | *0.5% |Passed CHECK BY : @iﬂgt
H20 Vol% - - - - -
02 Voi% | 394 | 394 | 000% | 2095 | 2095 | 000% | *0.5% |passed DATE : 27 Jun 2022
4
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@ aAirLiquide
CERTIFICATE OF COMPOSITION
CUSTOMER AIR LIQUIDE (THAILAND) LTD CERTIFICATE NO A451586
PONO ALT00300634 CYLINDER SIZE 31/50L
DO NO SD02199853 VALVE OUTLET .as_ui-)-m (€L RAY]
WIP NO SE1850 CYLINDER TYPE ALUM CYLINDER
OWNERSHIP cop FILLING PRESSURE 1440 bars
CERTIFICATION DATE 01 Mar 2022 EST. CONTENT 69 M3
FILLING DATE 23 Feb 2022 EXPIRY DATE 23 Feb 2025
RECIPE NO 960238024 MIN. STORAGE TEMP 10 DEG C
SHELF LIFE 3 YEAR(S)
CYLINDER NO. / PAEEEENO:  D946653
COMPONENT NAME REQUESTED ~ CERTIFIED ~ UNIT  CERTIFICATION CERTIFICATION
CONC RESULTS ACCURACY, METHOD
NITROGEN BALANCE BALANCE
AMMONIA 50 434 MOL PPM +/-5% REL FTIR

CERTIFICATE OF STANDARD GAS

This misture was certified by weight or/and analysis using weighing scales certified against weights traceable to N.L.S.T (No. 931640) /

National Standard, or calibration standar

ds prepared in that manner

Analyst my Remarks
T Testing Laboratory
! Special Gases
83 Wi 1 Tuas South Place, Singapore 636764
Name:  JET LEE oum Tel: 6265 4555
. 1]
Date: o1 Mar 2022

Airliquide

15050012015 CERTIFIED

(Template/R6)

Air Liquide Singapore Pte Ltd No.2 Venture Drive #22-28 Vision Exchange Singapore 608526 Tel: 62653788 Fax: 6265 1441 GST No: M2-0011500-7 Co. Regn. No: 197001157D




Nirgas Specialty Gases
Algas USA. LLC

600 Umon Lascling Road
Coamaminion, XJ 08077000
e
D
Line
CERTIFICATE OF ANALYSIS i
‘ Grade of Product: CERTIFIED STANDARD-SPEC . Customel Oetal
2::‘- Number X02NIZOC15W0852 Reference Number ?5‘4:)165303 e Name agdvess Custome Tag Wo
yinder Number CC506821 Cylinder Volume |
Laboeatory 124 - Riverton (SAP) - NJ C::‘.::cv Pressure 2015 PSIG Analybeal Sysiem Engeeenng :T{;ol Noen Phva, A Mwang Rayong. Raycog.
Analysis Date 2 02, 2019 Vaive Outlet 3% <
bothumber $2-401530319.1
or {LET. Cenificate Details
Product © 306 verified by direct comparisen to calibration standards traceable to N.LS.T. weights and/or N.LS.T. Numdes 142/19 Oate of I5sue. LA 2019 Uxpred dale 22-Apt-2020
Gas Mudure reference materials. Matenal Detady.
— Pioduchon Oides 50153293 Materal Code 611200562 Cybder o 0619720
NALYTICAL RESULTS E-"-m'"f«l 4300M" (nomnal)  Fildag pressure 150 ba(g) vave €A 33055
Component Req Conc Actual Concentration Analytical ﬁ:mm. A SybnderMaienal __specussesl Cybeder e s
(Mole %) Uncertainty
- Componeny Normeal Concentration  Analysis Resuht' Untestanty Method of Anabysis.
w000 PPl 355 PPM Anmony 50050m 1500 1 5 retdtive (6)198.352
Balance Nitrogen Baance
swol pec Gate whicheves comes fist
oage condtion __ Keep in weil ventdatien and secore ace
Comments
|
] et
' specbes
1 Pondeg
4 the 2
I ™ P
3
\ Analgies (3) Wiyiee (8) Othe - Sgeched
Sekaoya Paninyasomton
= ro 1 Sagnascry ot 40d on behaT ol Uioce (Tomand Co g
Approved for Reloase [P — oyt e b e 3t OB
e sk (i) Grin garoy Uinde (Thatand) Public Company Limaed
13t 17 34 e 45 s U et 1 s Uit st s
oy
W, Somapestin 194N, 10 ) T4 Fon ) EM5)
WS e suine Bdeen Jes e L )
Tewrnaadeas chee Pt 184 e .1 Rangiinh -
ot s 33080 01 e 4d) 1439 103 Balond NI i) ST
Special Gases Mixture
Customer Details
Name Address Customer Tag No
Chonburi Clean Energy Co., Ltd 40/5 Moo. 8, WHA Chonburi 1E 1, T 8o Win, THE LINDE GRC
A Sniracha, Chon Bur 20230 = 5
Certificate Of Analysis
Certificate Details Special Gases Mature
Number 3146/20 Date of tssue 29-)ul-2020 Expury date 292022 Custome! Details
Materal Detasts Name Aoduesy Customet Tag No.
Production Order 90161005 Material Code 504800-5K-34 Cylinder No AD0694SK Chosbun Clean Energy Co.. 114 10/5M05 &, WHA Chonbusi 1€ 1. 1 Bo'wn,
Gas content asom' Fillng pressure 1370 bar Valve CGA 660 55 AStracha, Chon Burs 20230
Cylnder Owner UNDE Cylinder Material Spectra seal Cylinder Sue 401
Laboratory Report » Certificate Detaity
PO Anolytical Result thambes 126120 Date ef ssue 10Mar 2020 Dpay date 9 Mar-2022
poses ke 4 y Assay Date Materal Detals
Somposent Concentration Aoty Rbsuw Uncertainty’  Method of Analyss ” Pioduction Ovder 90158123 waterul Code 08200042 Cybeder No [
Sulphur Dioxide £00ppm 80.1 ppm 2 1% relative (6) 1-PB-352 20+jul & 29-jul-20 Gis coment 7430M" (ncounal ) Filing pressure 14500 (g) Vabve (GA 660 58
Nitric Oxide 200 ppm 199 ppm £ 1% relative (6) -PB-352 20-Jul & 2990120 Lylndes Owne UNOE Cybndes Maserial Aluminum Cybnder Suae S0t
Other NOX imputity Less than 9.9 ppm, taboratory Report
Carbon Monoxide 200 ppm 202 ppm 1% relative (6)1-P8-352 200l & 29-)ul-20 Conponent Norminal Concentiation  Analyys Resuh’ Uecentamty Method of Analysss’
In Nitrogen Nitiogen Donde 200 ppen 195 ppem = 2% ielatve (6)1PE-352
Orygen 400% 394% + 2% refative (D ACCLAO
Reference Stondord used in Assay Carbon Dionde 008 196w + 1% (elative ()ALC A0
Relerence Standaed Cylinder number Concentration Expiry date. In Nitrogen
Sulphur Diouide 13318856 50 50 £ 0.40 ppm 16-0¢t-2021
Natric Oxide 26581356 9937 2 0.40 ppm 30-0¢1-2020
Carbon Monaxide 25800356 251.022.0ppm 30-Aug-2020
In Nitrogen
Anclyticol Instruments used in Assoy
Instrument/Make/Model Analytical Principle Last Multspont Calibeation
FTIR Spectrometers Nicolet iS50 FTIR-502 17u1-2020 Recommend usage condition
£11R Spectiometers Nicolel 550 FIR-NO 184012020 tmom ohzaten S ol actual content o befare expue daie whichever comes fist
et 1550 FIR-CO 104uk2020 Sioage condtion Leep i well ventilation and secure ea
FTIR Spectrometers Nicole! Cmaeal
Recommend usage condition
Manimum utilization 5% of actual content oc before expure date whichever comes first —
Sty condimon Keep in well ventilation and secur g
Comments 2 n age povdng

When reordering, please quote the material number

Y (hom Orygen Anatyrer
(5) total Mydocarbon Anabrres, (8) Other - Specibed

Pagetol!
I repont shall nek be reprotuced except o b

wBGn G Uscrving) $vin (umeu)

st v
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AI as Alrgas Specialty Gases

Airgas USA, LLC
613t Faston Road
A e compny

nig 2
Plumsteadville, PA 18949
pmsipers

CERTIFICATE OF ANALYSIS
Grade of Product: CERTIFIED STANDARD-SPEC
Part Number X02NI9SC15A07C8 Rederence Number $G024C000019910-1
Cyhnder Number CC724637 Cylinder Vohame: 144 CF
Laboratory. 124 - Plumsteadvile - PA Cylinder Pressure 2000 PSIG
Analysis Date: May 10, 2021 Valve Outlet 30
Lot Numbar S$G02.1C000019910-1
Product verified by direct to cahibration standards tracesble to N.1S.T. weights and/oe N.LS.T.
Gas Mature reference materials,
ANALYTICAL RESULTS
Component Req Conc Actual Concentration Analytical
(Mole %) Uncertainty
HYDROGEN FLUORIOE 2000 PPM 20.10 PPM +-5%
NITROGEN Balance
Permanent Notes:-NA-
Notes:
Anatyss Date 682021
Expiration Date 562022
Blend +/- 20% Analyteal +/- 5%
Gross Weight 245 Kg
NetWeght 22 Kg
Approved for Release

Page 1 615G024C00001981.9
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STHINUADUNNIIAN DITQUIBY W.A.2565

e - - UM NO, ﬁ 7%0, | SO, ‘ﬁ 7%0, | PM ‘ﬁ 7%0, | HCI ‘ﬁ 7%0,| CO ‘ﬁ 7%0, 0, Temperature Flow rate
HAEAINUUN Iou '
(#u9) (ppm) (ppm) (mg/m’) (ppm) (ppm) Co (Nm/hr)
104 Boiler U.n. 65 659 35.95-109.95 0.00-11.94 0.20-1.72 0.48-7.85 0.02-299.71 6.65-13.76 | 157.70-173.73 | 68,661.25-99,777.01
N.N. 65 638 4.48-124.59 0.00-11.12 0.19-1.77 0.00-7.94 0.00-371.83 5.05-20.56 46.91-185.90 7,117.68-107,247.37
1.0, 65 689 49.44-135.78 0.00-12.44 0.24-2.55 0.22-7.96 0.00-482.10 5.92-12.72 | 134.50-176.74 | 66,104.42-96,414.25
11.8. 65 638 0.85-134.03 0.00-15.29 0.55-2.27 0.03-7.96 0.00-296.69 6.01-20.44 | 159.28-176.09 | 70,101.36-109,787.93
W.A. 65 641 60.53-132.77 0.00-14.75 0.91-1.73 0.44-7.97 0.12-117.87 6.98-12.87 151.95-177.47 | 58,267.70-98,571.10
1.9.65 693 58.05-135.30 0.00-8.08 0.81-2.47 0.32-7.83 0.04-422.00 6.16-13.65 155.18-177.32 | 65,981.60-95,786.36
A1AIUAN EIA" 136 24 12 8 - - - -
AunasgI 180 30 70 25 - - - ;
TN : 1. '5$°1J°ummsaﬁﬂmmaﬁmmwimﬁm (Continuous Emission Monitoring System : CEMs)
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grate M1rnsen s 193 HCL w30 so, Tliahantiesas

Y

o o g 2
2.4 N3 shutdown furnace AITMAVIUADUAIU

2.4.1 vigamstlouvezidiearn T Tas nga Waste feeder

2.42 qungiivee Secondary zone #1071 850 THFUMIHI9IUYD SA bumer 1, SA burner 2 1ile
$nwganigil aunnveziinaen Indvua

243 L?Nﬂﬁﬁﬂ?ﬂ"llf]ﬂ PA burner Lflla SA burner 1, SA burner 2 'laimmmmqm'ﬂgﬁ Secondary
zone gINI 850 DA AITLE

244 1o HCL w30 50, anasuioglunaat fidiua EIA (sppm) 1amnsasumsiamea

A o ys %
Furnace tiioynmsien lnsdonasa

2.5 A519a0URUNIiMT TR IME IS (CEMS)

2.5.1 asdvareuuazingainyiglnsal sdariuaueauLmy

2.5.2 gouiiiouginsaingtninguaweImeauuuSa T1iR (auto-calibration) AMNTOUTLIZIIA
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3.1 'uzuwaunWﬂmv]m]mmwmmﬂﬂmiauﬂéawaﬂﬂdm
fuiavey NILUIMMNS o511y
Wnihng msmauveunieins Uni

-Wiinau control room

Y

mswnngd nazqanmermsegum

Aunulna

- manTnad Tuan egluannzand
- mmnsniines eglumniugu

- 1 emission aglunaatinasgu

Y

3.2 ANasgIunaMweIMALEzAmauaNINT e Tuieumn Tulfdeny

3.2.1 AwasguguameImenoulldeseentlaesmudeimuansuniuguuaisnizngg

m"wmﬂmaxﬁmmﬁ'au

waiuNaIgy wasguvealszms Ing WIATFIUAW EIA CCE

W laiiiiu 70 mgm? laiifiu 12 mgm?

No

) 4

Dust emission Alarm

ye

<

- 1 alarm mvua'ld i 85% voar A
nAsgIL

- M alarm vide 14

Falof laoon lad (S02) 13344 30 ppm 131w 24 ppm

Tulasioulaeonled (NO2) | laAu 180 ppm 13iAu 136 ppm

laTasnanin (HCI) aitA 25 ppm iR 8 ppm

o
-HInUINg

-Wiinau control room

v

aindounas Ja module vos
bag filter leak

shimsasanaouiazla inlevoutlet module i

32 nageviiaz 1 module TJauAsy 6 module

o
-HInuIng

-wina1u control room

No

bag filter leaks
more 1module

- @MW 1 module MM a2

module udrmHuduRumAIUnUBnie i

HONUHUNIALIAG B

v

Shut down furnace

-HgAM TN Waste feeder

~clear waste burn out

190w SA Bumer0l, SA Bumer02, PA
burner $n1gunYiMely Fumace

- AT99701 Bag filter

™ I
diuminnlavugensos

A

shimsuasugans

03 uyy on-line

- 415 Set flow steam control ACC 38 th
A ) o o
1fiDan Flue gas system IHmMugiauiums
91UY04 Fan system

M3 inlevoutlet module fifinstfaoy

-hmsiasugenseanuy on-line

Dust emission
Alarm

No

o v
-WInUINg

-winau control room

A 4

maen lngd nazquinm

omaeglumaiuguind

- mymamvouniosing Und

- mawn'Tngd luan egluannzalnid
- fnsiiime eglumaiugy

- 1 emission oy lunaainasgIu

- Dust g lumaiaiinasgiu

0
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322 mmuguinaniiaesudean vd e ldiulatimsn wshiuled eyl
-gaungiinearn lng (post heat temp.) 850 — 1050 °C
-DONFVUAIUNY (excess 05) 5-7 %
3.3 MIAUgNARATNEINAHL

3.3.1 muauilsinaduazessnoussniass lildinu 12 mgMs
AlSumsihanaze1ngenseausa Tusi Gair pulse) e 1¥iulaiganses lidu
-mugueunginewdigansesgaga iy 240°c  Yesiugensedingd  (ganseanugungiildgega
280°C)
Wsugamgiiomanewdhgansealilidind 150°C ifteloafumsiiaanmiu ez ligansesgadiu
ASummduanazad lumsith (eulse ain 1§ gy edleatugansesnadniiegms

1Fnuing

M v
3.4 n3a shutdown furnace AIIMAUUUADUAI

3.4.1 vigamstlouvezidiearn v Tas vga Waste feeder

3.42 qungiives Secondary zone #1171 850 THEUMIH1TUYDS SA bumer 1, SA burner 2 1ile
$nwganigil aunnvesiinaen Indvua

343 G'lJmiﬁNTLJ‘UEN PA burner Lﬁﬂ SA burner 1, SA burner 2 'lijmmmmqquﬁ Secondary
zone gINI 850 DRI AT

3.44 i Dust anaswieglunmal idmua EIA (12 mgm®) Baunsasumshauues

A o gy Y
Furnace L‘Wa‘Vﬂﬂ'liLN'llellf]ﬂﬂi\i

3.5 A529A0URUN5AINIT TARMAINEINA (CEMs)

-ardeunazingIinyIgUnsel sduaIaNEAIIINY

0
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5. References.
1. Glow Group : Significant Environmental Aspects Identification and Risk Assessment Procedure.
2. BS-8800 standards. (BS 8800 : 1996 Guide to occupational health and safety management
systems)

6. Records.
The following table lists the related forms that are specifically relevant to the process described in
these procedure.

Form No. Name of form Retention Retention Disposition
(year) person approver

-
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Relative Accuracy Determination for CEMS Chonburi Clean Energy Co.,Ltd. : Boiler Stack

DATE March 3,2022
Time 0, NOx SO, Cco Flow
Run No. Start End % ppm@7% O, ppm@7% O, ppm@7% O,
RM CEMS Diff(d;) RM CEMS Diff(d;) RM CEMS Diff(d;) RM CEMS Diff(d;) (m3/h)

1 11:20 AM 11:40 AM 9.12 9.29 -0.17 92.20 106.02 -13.81 0.26 0.00 0.26 0.39 0.30 0.09 86,232.56
2 11:41 AM 12:01 PM 9.27 9.45 -0.18 90.52 104.46 -13.94 0.18 0.00 0.18 1.02 0.93 0.08 87,186.47
3 12:02 PM 12:22 PM 8.98 9.19 -0.21 82.07 94.49 -12.42 0.13 0.00 0.13 2.55 2.52 0.04 87,567.84
4 12:23 PM 12:43 PM 8.86 9.09 -0.23 85.04 99.21 -14.17 0.15 0.00 0.15 2.02 1.82 0.20 87,174.01
5 1:10 PM 1:30 PM 8.95 9.21 -0.26 86.53 101.75 -15.22 0.22 0.00 0.22 2.19 2.16 0.02 87,485.59
6 1:31 PM 1:51 PM 8.55 8.86 -0.31 82.02 96.98 -14.96 0.26 0.00 0.26 1.77 1.82 -0.06 87,475.19
7 1:52 PM 2:12PM 9.24 9.47 -0.23 89.13 104.63 -15.50 0.29 0.00 0.29 1.18 1.22 -0.04 92,028.80
8 2:13PM 2:33PM 8.91 9.10 -0.19 78.75 92.29 -13.54 0.17 0.00 0.17 0.89 0.84 0.06 85,355.81
9 3:00PM 3:20PM 9.20 9.34 -0.14 69.60 81.27 -11.68 0.15 0.00 0.15 1.62 1.39 0.22 89,319.36
10 3:21PM 3:41PM 9.29 9.51 -0.22 72.45 84.02 -11.58 0.16 0.00 0.16 0.96 0.87 0.09 89,066.73
11 3:42 PM 4:02 PM 9.68 9.85 -0.17 87.93 101.58 -13.64 0.20 0.00 0.20 1.59 1.62 -0.04 91,377.25
12 4:03 PM 4:23 PM 9.46 9.60 -0.14 65.25 74.56 -9.31 0.10 0.00 0.10 2.42 2.16 0.25 87,184.32

Average 9.13 9.33 -0.20 81.79 95.10 -13.31 0.19 0.00 0.19 1.55 1.47 0.08 88,121.16

Confidence Coefficient - 1.1364 0.0367 0.0649

Relative Accuracy 0.20 17.67 0.94 0.02

Performance Specification : RA 1% 20%** 109%0*** 109%0***

* Instrumental RM and CEMS data are on a consistant basis, that is, dry and actual oxygen.

** 20 % of RM value for Nox

*** 10% of Emission Standard value 24 ppmvd@7%02 for SO2, 690 ppmvd@7%02 for CO




Relative Accuracy Determination for Flow Monitor, Boiler stack, Chonburi Clean Energy Co., Ltd.

DATE | March 2-4, 2022 |
. RM Flue Flow Rate Plant Flue Gas Flow Rate Monitor .
Run No. Date Time O Y = O = Difference
Nm~/min>* 10°m~/min (0O°C, 1 atm) Nm~/min (25°C, 1 atm)
1 Mar 02,2022 11:00-12:00 898.42 870.99 950.75 -52.33
2 Mar 02,2022 12:15-13:15 922.44 894.23 976.12 -53.67
3 Mar 02,2022 14:45-15:45 924.44 937.68 1,023.55 -99.11
4 Mar 02,2022 16:00-17:00 959.51 938.18 1,024.10 -64.59
5 Mar 02,2022 17:15-18:15 918.41 925.89 1,010.68 -92.26
6 Mar 03,2022 15:30-16:30 891.58 916.18 1,000.08 -108.49
7 Mar 03,2022 16:45-17:45 1,159.78 901.51 984.07 175.72
8 Mar 04,2022 09:30-10:30 917.09 908.88 992.11 -75.02
9 Mar 04,2022 10:45-11:45 928.45 870.62 950.35 -21.89
10 Mar 04,2022 12:00-13:00 927.23 991.98 1,082.82 -155.59
11 Mar 04,2022 13:15-14:15 919.19 1,011.52 1,104.15 -184.97
12 Mar 04,2022 14:30-15:30 922.23 849.58 927.38 -5.15
Average 940.73 918.10 1,002.18 -61.45

Confidence Coefficient 57.48

Relative Accuracy 12.64

Performance Specification : RA 20%**

* RM measurement and Flow rate monitor data are on a consistent basis, that is, Nm* 25 dec C, 760 mmHg, dry and actual oxygen.

** 20 % when mean of RM value is used to calculate RA.




Relative Accuracy Determination for CEMS Chonburi Clean Energy Co., Ltd.: Boiler stack

DATE | March 2-4,2022 |
Time O, HCI
Run No. Date % ppm@7%o O,
Start End
Instrumental RM CEMS Diff(d;) Instrumental RM CEMS Diff(d;)

1 2/3/2022 | 11:00 AM 12:00 PM 9.67 9.35 0.32 0.05 4.05 -4.00
2 2/3/2022 | 12:15 PM 1:15 PM 9.12 9.23 -0.10 0.03 2.42 -2.39
3 2/3/2022 1:30 PM 2:30 PM 9.67 9.92 -0.25 0.47 5.15 -4.67
4 2/3/2022 2:45 PM 3:45 PM 9.12 9.34 -0.21 5.91 8.03 -2.12
5 2/3/2022 4:00 PM 5:00 PM 9.68 9.48 0.20 0.02 1.93 -1.91
6 3/3/2022 3:30 PM 4:30 PM 8.29 9.71 -1.42 0.15 1.99 -1.84
7 3/3/2022 4:45 PM 5:45 PM 8.84 9.34 -0.50 0.11 1.93 -1.81
8 4/3/2022 9:30 AM 10:30 AM 8.81 9.09 -0.28 0.42 6.25 -5.83
9 4/3/2022 | 10:45 AM | 11:45 AM 8.83 8.89 -0.06 0.29 4.81 -4.52
10 4/3/2022 | 12:00 PM 1:00 PM 8.81 10.45 -1.64 0.08 1.53 -1.45
11 4/3/2022 1:15 PM 2:15 PM 8.83 9.45 -0.62 3.56 7.82 -4.26
12 4/3/2022 2:30 PM 3:30 PM 8.89 8.94 -0.05 4.85 15.45 -10.61

Average 9.08 9.54 -0.45 0.53 3.51 -2.98

Confidence Coefficient - 1.0323

Relative Accuracy 0.31 16.07

Performance Specification : RA 1% 20%**

* Instrumental RM and CEMS data are on a consistant basis, that is, dry and actual oxygen.
** 20 % of of Emission Standard value 25 ppmvd@7%0, for HCI
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Equipment

Parts Description

Equipment Name

Part Number

Part Name

LOCATION

Supplier

Brand

Identification
&
Specification

Client Drawing No.
&
Item No.

JFE Drawing No.
&
Item No.

Page

Part
No.

Dimension

BAG FILTER

Manometer

100-070101

BOGO CO.,LTD.

MAGNEHELIC

Max.Pressure 15 PSIG

B-HTE-ME-DGA-
014180R0
WB-C45-E130-731-R0

P.4

AT-01

BAG FILTER

Diaphragm for pulse valve

100-070105

BOGO CO.,LTD.

JOIL

Solenoid coil : AC 220V-50Hz , AC

220V-60Hz

B-HTE-ME-DGA-01239-
R2
WB-C45-E130-221-R2

AT-01

PV-02

BAG FILTER

Pressure Switch

100-070108

BOGO CO.,LTD.

KINS

$S-3025 : @ 100*1.0 MPa *
2P(H&L)*PT1/2

B-HTE-ME-DGA-01239-
R2
WB-C45-E130-811-R0

AT-01

PS-01

BAG FILTER CONVEYOR NO.1

Rotation Switch

100-070102

BOGO CO.,LTD.

B-HTE-ME-DGA-01045-
R1
WB-C45-E130-401-R1

AT-001

CS-01

BAG FILTER CONVEYOR NO.2

Rotation Switch

100-070103

BOGO CO.,LTD.

Autonics

PRT30-15DO

B-HTE-ME-DGA-01407
WB-C45-E130-501

AT-001

BAG FILTER CONTROL PANEL

MCCB

100-070106

BOGO CO.,LTD.

Metasol

MCCB:ABH 53C/15A

B-HTE-IC-LST-
01304/01305-R2
WB-C47-E130-031/032-
R3

AT-001

BAG FILTER CONTROL PANEL

MCCB

100-070107

BOGO CO.,LTD.

Metasol

ELCB:EBH 53C/50A

B-HTE-IC-LST-
01304/01305-R2
WB-C47-E130-031/032-
R3

AT-001

BAG FILTER CONTROL PANEL

FUSE

100-070104

BOGO CO.,LTD.

KACON

KF-30L : Max 30A 600V , E16/DI

12.5 x 50 mm

%]

Heater(Sheat heater) for Bagfilter

Heater(Sheat heater)

Siam Sanko Co.,Ltd.

SH9-L1540+125U 220V 1600W

BAG FILTER

Bag Cage

BAG FILTER

Filter Bag

B-HTE-ME-DGA-01240-
RO
WB-C45-E130-201-R0

FB-01

BAG FILTER

Vibrator

B-HTE-ME-DGA-01402-
R1
WB-C45-E130-251-R1

AVV-01

BAG FILTER

Knocker

B-HTE-ME-DGA-01401-
R1
WB-C45-E130-241-R1

AW-02

BAG FILTER

Diaphragm Valve SOL.

BAG FILTER

Pulse Valve

B-HTE-ME-DGA-01239-
R2
WB-C45-E130-221-R2

PV-01

BAG FILTER

Hopper Level Switch

B-HTE-ME-DGA-01461-
RO
WB-C45-E130-711-R0

CS-03

BAG FILTER

Gasket for Manhole

B-HTE-ME-DGA-01230-
RO
WB-C45-E130-051-R0

GM-01

BAG FILTER

Heat Element

B-HTE-ME-DGA-01411-
R1
WB-C45-E130-621-R1

HE-02

BAG FILTER

Heat Element

B-HTE-ME-DGA-01414-
R1
WB-C45-E130-651-R1

HE-07

BAG FILTER

Heat Element

B-HTE-ME-DGA-01414-
R1
WB-C45-E130-651-R1

HE-07

BAG FILTER

Heat Element

B-HTE-ME-DGA-01414-
R1
WB-C45-E130-651-R1

HE-07

BAG FILTER

Heat Element

B-HTE-ME-DGA-01414-
R1
WB-C45-E130-651-R1

HE-07

BAG FILTER

Gland Packing for Gate Valve

B-HTE-ME-DGA-01011-
RO
WB-C45-F651-120

BAG FILTER

Gland Packing for Gate Valve

B-HTE-ME-DGA-01011-
RO
WB-C45-F651-120
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Page
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BAG FILTER

Gland Packing for Gate Valve

B-HTE-ME-DGA-01011-
RO
WB-C45-F651-120

BAG FILTER

Gland Packing for Gate Valve

B-HTE-ME-DGA-01011-
RO
WB-C45-F651-120

BAG FILTER

Gland Packing for Gate Valve

B-HTE-ME-DGA-01011-
RO
WB-C45-F651-120

BAG FILTER

Gland Packing for Gate Valve

B-HTE-ME-DGA-01011-
RO
WB-C45-F651-120

BAG FILTER

Gland Packing for Globe Valve

B-HTE-ME-DGA-01011-
RO
WB-C45-F651-120

BAG FILTER

Gland Packing for Globe Valve

B-HTE-ME-DGA-01011-
RO
WB-C45-F651-120

BAG FILTER

Gland Packing for Globe Valve

B-HTE-ME-DGA-01011-
RO
WB-C45-F651-120

BAG FILTER

Gland Packing for Globe Valve

B-HTE-ME-DGA-01011-
RO
WB-C45-F651-120

BAG FILTER

Gland Packing for Globe Valve

B-HTE-ME-DGA-01011-
RO
WB-C45-F651-120

BAG FILTER

Gland Packing for Y Globe Valve

B-HTE-ME-DGA-01011-
RO
WB-C45-F651-120

BAG FILTER

Gland Packing for Y Globe Valve

B-HTE-ME-DGA-01011-
RO
WB-C45-F651-310

ROTARY VALVE CONVEYOR

Temperature sensor

INLET/OUTLET DAMPER

Air Cylinder

B-HTE-ME-DGA-01461-
RO
WB-C45-E130-851-R0

SV-02

INLET/OUTLET DAMPER

Solenoid Valve

B-HTE-ME-DGA-01461-
RO
WB-C45-E130-851-R0

SV-02

BAG FILTER CONVEYOR NO.1

Bearing

B-HTE-ME-DGA-01405-
R1
WB-C45-E130-401-R1

BA-01

BAG FILTER CONVEYOR NO.1

Grand Packing

B-HTE-ME-DGA-01405-
R1
WB-C45-E130-401-R1

GP-01

BAG FILTER CONVEYOR NO.1

Gasket for Inspection Hole

B-HTE-ME-DGA-01405
WB-C45-E130-401

GI-01

BAG FILTER CONVEYOR NO.1

Gasket for Inspection Hole

B-HTE-ME-DGA-01045-
R1
WB-C45-E130-401-R0O

Gl-01

BAG FILTER CONVEYOR NO.1

Chain 1

B-HTE-ME-DGA-01045-
R1
WB-C45-E130-401-R1

BAG FILTER CONVEYOR NO.2

Bearing

B-HTE-ME-DGA-01407-
R1
WB-C45-E130-501-R1

BA-01

BAG FILTER CONVEYOR NO.2

Grand Packing

B-HTE-ME-DGA-01407-
R1
WB-C45-E130-501-R1

GP-02

BAG FILTER CONVEYOR NO.2

Gasket for Inspection Hole

B-HTE-ME-DGA-01407
WB-C45-E130-501

Gl-01

BAG FILTER CONVEYOR NO.2

CHAIN 2

B-HTE-ME-DGA-01045-
R1
WB-C45-E130-401-R1




Equipment

Parts Description

Identification

Client Drawing No.

JFE Drawing No.

Equipment Name Part Number Part Name LOCATION Supplier Brand & & & Page Part Dimension
e No. No.
Specification Item No. Item No.
B-HTE-ME-DGA-01407
BAG FILTER CONVEYOR NO.2 CHAIN WB-C45-E130-501
Type:1
Heater(Bag filter hopper) Electric heater element Power: 1W

L:1000mm
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Frequency of day

Equipment Code

MONTH

Location

Furnace unit
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B1HDA10 Grate shifting conveyor
B1HDA30 Bottom ash conveyor
Auxiliary burner system
Boiler Unit
B1HAD10 BB0OO1 Boiler drum system
Every Monday [~ BT[AETO BNOOT
a De-superheater system
| B1LAE20 BNOO!
B1HCB10 BN001-024 Soot blower system
Flue gas treatment unit |
B1HTJ11 BBOO1 Activated carbon system
Fire house system |
Performance Test | Fire pump system
Furnace unit |
B1HLB10 ANOO1 Primary air fan system
B1HLB20 ANOO1 Secondary air fan system
Boiler Unit |
B1HCW10 AN0O1 Purge air fan system
Flue gas treatment unit |
B1HNF10 ANOO1 Recirculation flue gas fan system
Every Tuesday B1HNC10 ANOO1 ID fan system
Turbine building unit
T1MAA10 HA101 Steam turbine
Gear box and turning Gear system
Oil purifier system
LCA20 AP201-202 Condensate extraction pump system
Water & waste water tr unit |
Water treatment plant
Furnace unit |
B1HLC10 AC001 Steam air heater
B1HFA10 AA0O1 Hopper gate
B1HFB10 AF001 Waste feeder
B1HHC10 Grate system
B1HDA20 Bottom ash extractor
B1HHX10 Hydraulic unit
B1HSJ10 Urea water system
Boiler Unit
B1HCE10 Rapping system
Every Wednesday B1LAC10 Boiler feed water pump system
B1QUC10 Boiler blow down unit
BiLCQl0 Boiler blow down tank
Boiler chemical dosing
Turbine building Unit
Battery charger
Electrical room system
Transformer system
SF6 Circuit breaker
Emergency diesel generator
Flue gas treatment unit
Every Thursday B1HDA70 BB0OO1 Fly ash silo & fly ash conveyor system
B1HTJ12 BBOO1 Bi-carbonate system
Grean area unit |
Weigh bridge system
Tipping hall unit |
Fast acting door system
Every Friday Tipping closing gate No.1-4

Shredder system

Cooling tower unit

C1PAB10 ACO10

cooling tower system

Cooling tower chemical dosing
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