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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. 

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This section lists other documents that are superseded and obsoleted (i.e., taken out of use) as a result of 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/Instruction 
1. Process workflow overview 

Incoming Industrial Non-hazardous Waste Management Process 
Overview 

[A1] Pre acceptance process 

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

[A1] Pre acceptance process 
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Characteristic and component of non-hazardous industrial waste which shall be utilized as fuel shall be 
determined as follows. 

1. It is 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. 

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

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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[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 
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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. 

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/Instruction 
1. Process workflow overview 

Incoming Industrial Non-hazardous Waste Management Process 
Overview 

[A1] Pre acceptance process 

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

[A1] Pre acceptance process 
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Characteristic and component of non-hazardous industrial waste which shall be utilized as fuel shall be 
determined as follows. 

1. It is 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. 

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

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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[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 
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Chemical 40% Urea water
99% Sodium Bicarbonate

 ( NaHCO  )
Activated Carbon

m3 Kg. Kg.2

15.08 272280.42 1977.50
11.03 179149.99 1751.50
3.30 80521.00 911.20

11.05 253599.00 1924.80
6.02 214101.00 1811.00
7.07 200740.00 1835.00

Total 53.53 1,200,391.41                                 10,211.00                             

     . .2567



T-MON-224013/SECOT  CCE-T224013(1H)-Idx 

 .12 

 CEMs 



 

 
ANALYTICAL SYSTEMS ENGINEERING (THAILAND) CO.,LTD. 

 

 
SERVICE REPORT 

PM & SPARE PART CEMS OUTAGE 

ASRPT-202403-003 

(ASE JOB AS-67026) 

 

 

CUSTOMER 

CHONBURI CLEAN ENERGY CO.,LTD 

 

 
 

 

SERVICE DATE 

4 – 6 March 2024 
 

 

Analytical Systems Engineering (Thailand) Co.,Ltd 

   PM & Spare Part CEMS Outage 

 

1/9 Soi Samyakbypass Sukhumvit Rd. T.Nernpra A.Muangrayong Rayong 21150 

        E-mail: Service@ase-thai.com     

Contents 

                                                                                                                   Page 

 

1. Analyzer Data Description                             3 

2. PM CEMS (Cleaning Report)                                                                                     4          

3. MCS100FT Preventive Maintenance work and interval                        7 

4. CEMs Calibration Report                                       8 

- CEMS MCS#1                                                                                                     10 

- CEMS MCS#2                                                                                                     15 

5. Summary and Recommendation                                                                                18                              

6. Onsite Service Report                                                   19 

7. Contact                                                                                                  20 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

2

Analytical Systems Engineering (Thailand) Co.,Ltd 

   PM & Spare Part CEMS Outage 

 

1/9 Soi Samyakbypass Sukhumvit Rd. T.Nernpra A.Muangrayong Rayong 21150 

        E-mail: Service@ase-thai.com     

Analyzer Data Description 

 

Customer:      CHONBURI CLEAN ENERGY 

Analyzer:      CEMS 

Model:      MCS100FT 

Tag:       1098873 

Serial Number:        CEMS MCS1: 19110976 / CEMS MCS2: 19110971 

Customer Contact:       Khun Prachaya Srichan 

 

 

 

 

CEMS MCS1 

 

 

 

 

CEMS MCS2 

3
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PM CEMS Cleaning Report (4-6 March 2024) 

Item Description 

1 Clean Filter Probe  #CEMS MCS1 ,#CEMS MCS2 
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Clean Filter Sec Box  #CEMS MCS1 ,#CEMS MCS2 
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Item Description 

3 Clean Filter Blower #CEMS MCS1  , #CEMS MCS2 
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Item Description 

4 Clean Filter Fan #CEMS MCS2 
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MCS100FT Preventive maintenance work and interval 
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CEMs Calibration Report 

Preventive Maintenance Continuous Emission Monitoring System (CEMS) procedure  

1. Record pressure of standard gas cylinder before PM 

2. Record the process reading before PM 

3. Visual check Analyzer House 

4. Visual check Analyzer Cabinet 

5. Change spare part by follow the PM Planning 

6. Record the process reading before calibrate 

7. Feed standard gas and record the validation result 

8. Calibrate Gas Analyzer and record the calibration result 

9. Measuring the process and record the process reading after PM 

10. Record pressure of standard gas cylinder after PM 

 

STADARD GAS CONCENTRATION 

Components Concentration Unit Cylinder No. Expire Date 

Pressure 

Remark Before PM  After PM 

(PSI) (PSI) 

HCL 40.00 PPM No Data 05/06/2025 0 N/A  

SO2 80.00 PPM No Data 06/10/2025 1250 1200   

NO 200.00 PPM No Data 27/09/2024 1500 1500   

NO2 200.00 PPM No Data 27/09/2024 1500 1500   

O2 4.00 % Val No Data 27/09/2024 1500 1500   

CO2 200.00 % Val No Data 06/10/2025 1250 1200   

CO 200.00 PPM No Data 06/10/2025 1250 1200   

HF 20.00 PPM No Data 04/05/2024 1350 1150   

NH3 50.00 PPM No Data 23/02/2025 900 400  
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# CEMS 1 

GAS ANALYZER TEST REPORT (CEMS 1) 

Brand SICK Model MCS100FT Serial No. 19110976 

PROCESS READING BEFORE PM 

Parameter Reading Unit Remark 

HCL ( 0-200)   0.06 ppm   

CO (0-200)   1.4 ppm   

NO (0-250)   -0.5 ppm   

SO2 (0-250)   -0.1 ppm   

NO2 (0-250)   0.00 ppm   

CO2 (0-25)   -0.04 % Val   

H2O (0-20)   0.48 % Val   

O2 (0-25)   23.05 % Val   

NOX (0-250)   -0.4 ppm   

DUST (0-150)   0.1 mg/m3   

OPACITY     0.3 %   

FLOW     0.0 m3/h   

TEMP   33.9384 C°   

HF   0.31 ppm   

NH3   1.95 ppm   
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# CEMS 1 

GAS ANALYZER TEST REPORT (CEMS 1) 

Brand SICK Model MCS100FT Serial No. 19110976 

PROCESS READING AFTER PM 

Parameter Reading Unit 

HCL ( 0-200)   0.05 ppm 

CO (0-200)   1.7 ppm 

NO (0-250)   0.1 ppm 

SO2 (0-250)   3.1 ppm 

NO2 (0-250)   0.1 ppm 

CO2 (0-25)   0.08 % Val 

H2O (0-20)   0.01 % Val 

O2 (0-25)   21.07 % Val 

NOX (0-250)   0.1 ppm 

DUST (0-150)   0.1 mg/m3 

OPACITY     0.3 % 

FLOW     0.00 m3/h 

TEMP     33.4153 C° 

HF     0.00 ppm 

NH3     0.03 ppm 
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# CEMS 1 

General Check 

Item Description 
Set Point Status / Valve 

Remark 
Value Before After 

Analyzer House 

1 Air Conditioner No.1 Run / Off Run Run   

2 Air Conditioner No.2 Run / Off Off Off   

3 Air Dryer Run / Off Run Run   

4 Instrument Air Water Trap Dry /Wet Dry Dry   

5 Lighting OK / Fail On On   

6 Ventilation Fan Run /Fail Run Run   

7 Ventilation Fan Filter Clean / Dirty Clean Clean   
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# CEMS 1 

 

 

 

 

 

 

 

 

 

 

VALIDATION REPORT FOR GAS ANALYZER 

Brand SICK Model MCS100FT Serial 19110976 

Item Parameter Unit Range 

Zero Span 

Error Allowable 

Result 

Remark 
Standard Reading % Error Standard Reading % Error 

( Pass /  

Not Pass) 

1 HCL ppm 0-50 0 -0.006 -0.006 38.23 -0.066 -99.83 ± 5.0 % of Span Value Not Pass   

2 CO ppm 0-250 0 0.051 0.051 201.00 204.99 1.98 ± 5.0 % of Span Value Pass   

3 NO ppm 0-250 0 -0.087 -0.087 201.00 199.369 -0.81 ± 2.5 % of Span Value Pass   

4 SO2 ppm 0-100 0 0.679 0.679 78.20 75.629 -3.29 ± 2.5  % of Span Value Pass   

5 NO2 ppm 0-250 0 -0.181 -0.181 193.00 181.64 -5.89 ± 2.5 % of Span Value Not Pass   

6 CO2 % Val 0-25 0 0.061 0.061 20.00 21.008 0.008 ± 0.5 % of Span Value  Pass   

7 O2 % Val 0-21 - - - - - - ± 0.5% of Span Value -   

8 NOX ppm 0-250 - - - - - - ± 2.5 % of Span Value -   

9 HF ppm 0-25 0 -0.043 -0.043 22.00 12.625 -42.61 ± 5.0 % of Span Value Not Pass   

10 NH3 ppm 0-50 0 0.013 0.013 50.00 48.889 -2.222 ± 2.5 % of Span Value Pass   
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   PM & Spare Part CEMS Outage 

 

1/9 Soi Samyakbypass Sukhumvit Rd. T.Nernpra A.Muangrayong Rayong 21150 

        E-mail: Service@ase-thai.com     

# CEM2 

GAS ANALYZER TEST REPORT (CEMS 2) 

Brand SICK Model MCS100FT Serial No. 19110971 

PROCESS READING BEFORE PM 

Parameter Reading Unit Remark 

HCL ( 0-200)   0.06 ppm   

CO (0-200)   1.4 ppm   

NO (0-250)   -0.5 ppm   

SO2 (0-250)   -0.1 ppm   

NO2 (0-250)   0.0 ppm   

CO2 (0-25)   -0.04 % Val   

H2O (0-20)   0.48 % Val   

O2 (0-25)   23.05 % Val   

NOX (0-250)   -0.4 ppm   

DUST (0-150)   0.1 mg/m3   

OPACITY     0.3 %   

FLOW     0.0 m3/h   

TEMP     34.1542 C°   

HF     0.31 ppm   

NH3     1.95 ppm   
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   PM & Spare Part CEMS Outage 

 

1/9 Soi Samyakbypass Sukhumvit Rd. T.Nernpra A.Muangrayong Rayong 21150 

        E-mail: Service@ase-thai.com     

# CEM2 

GAS ANALYZER TEST REPORT (CEMS 2) 

Brand SICK Model MCS100FT Serial No. 19110971 

PROCESS READING AFTER PM 

Parameter Reading Unit Remark 

HCL ( 0-200)   0.72 ppm   

CO (0-200)   1.15 ppm   

NO (0-250)   0.03 ppm   

SO2 (0-250)   2.07 ppm   

NO2 (0-250)   0.81 ppm   

CO2 (0-25)   0.00 % Val   

H2O (0-20)   2.66 % Val   

O2 (0-25)   18.92 % Val   

NOX (0-250)   0.74 ppm   

DUST (0-150)   0 mg/m3   

OPACITY     0 %   

FLOW     6,474.1624 m3/h   

TEMP     33.7240 C°   

HF     0.11 ppm   

NH3     0.85 ppm   
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   PM & Spare Part CEMS Outage 

 

1/9 Soi Samyakbypass Sukhumvit Rd. T.Nernpra A.Muangrayong Rayong 21150 

        E-mail: Service@ase-thai.com     

#CEM2 

General Check 

Item Description 
Set Point Status / Valve 

Remark 
Value Before After 

Analyzer House 

1 Air Conditioner No.1 Run / Off Run Run   

2 Air Conditioner No.2 Run / Off Off Off   

3 Air Dryer Run / Off Run Run   

4 Instrument Air Water Trap Dry /Wet Dry Dry   

5 Lighting OK / Fail On On   

6 Ventilation Fan Run / Fail Run Run   

7 Ventilation Fan Filter Clean / Dirty Clean Clean   
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Analytical Systems Engineering (Thailand) Co.,Ltd 

   PM & Spare Part CEMS Outage 

 

1/9 Soi Samyakbypass Sukhumvit Rd. T.Nernpra A.Muangrayong Rayong 21150 

        E-mail: Service@ase-thai.com     

# CEM2 

 

 

 

 

 

 

 

VALIDATION REPORT FOR GAS ANALYZER 

Brand SICK Model MCS100FT Serial 19110971 

Item Parameter Unit Range 

Zero Span 

Error Allowable 

Result 

Remark 
Standard Reading %Error Standard Reading %Error 

( Pass / 

Not Pass) 

1 HCL ppm 0-50 0 -0.01 -0.01 38.23 38.805 1.50 ± 5.0 % of Span Value Pass   

2 CO ppm 0-250 0 -0.318 -0.318 201.00 199.861 -0.57 ± 5.0 % of Span Value Pass   

3 NO ppm 0-250 0 -0.842 -0.842 201.00 198.386 -1.3 ± 2.5 % of Span Value Pass   

4 SO2 ppm 0-100 0 -0.227 -0.227 78.20 75.359 -3.63 ± 2.5  % of Span Value Pass   

5 NO2 ppm 0-250 0 -0.616 -0.616 193.00 184.352 -4.48 ± 2.5 % of Span Value Pass   

6 CO2 % Val 0-25 0 -0.687 -0.687 - - - ± 0.5 % of Span Value - -  

7 O2 % Val 0-21 - - - - - - ± 0.5% of Span Value - -   

8 NOX ppm 0-250 - - - - - - ± 2.5 % of Span Value - -    

9 HF ppm 0-25 0 0.476 0.476 22.00 21.214 -3.57 ± 5.0 % of Span Value Pass   

10 NH3 ppm 0-50 0 -0.249 -0.249 50.00 48.869 -2.262 ± 2.5 % of Span Value Pass   
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Analytical Systems Engineering (Thailand) Co.,Ltd 

   PM & Spare Part CEMS Outage 

 

1/9 Soi Samyakbypass Sukhumvit Rd. T.Nernpra A.Muangrayong Rayong 21150 

        E-mail: Service@ase-thai.com     

Summary and Recommendation 

Summary 

. CEMS Unit     

- Micro to Element Filter PN:5306091 

- Filter Mat PN:5309684 

- Coarse Filter PN:5321499 

- Gas sample filter PN:2039002 

.  Calibrate Opacity (Dust Analyzer) Unit 1 & Unit 2  

-  Calibrate :  

.  Calibrate MCS100FT (O2, HF, HCL, NH3, CO, NO, NO2, NOx, SO2, CO2) Unit 1 & Unit 2  

-  Calibrate :  

.  Utility  CEMS  

-  :  

Recommendation 

.  Standard gas HCL   Calibrate 

 Parameter 

.  Filter Sample Probe   Blowback   Filter  
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Onsite Service Report
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Analytical Systems Engineering (Thailand) Co.,Ltd 

   PM & Spare Part CEMS Outage 

 

1/9 Soi Samyakbypass Sukhumvit Rd. T.Nernpra A.Muangrayong Rayong 21150 

        E-mail: Service@ase-thai.com     

Contact 

List of contacts involved with Revamp Heated Line Report 

Analytical System Engineering Co.,Ltd 

Mr. Wongprom Prasetpaiboon 

Position : Service Engineer 

Email : Service@ase-thai.com 

Tel: +66 62 525 2546 
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  . .2567



 .14

     (CEMs)

 .14  (CEMs)

  . .2567

NOx  7%O2 SO2  7%O2 TSP  7%O2 HCl  7%O2 CO  7%O2 O2 Temperature Flow rate

(ppm) (ppm) (mg/m
3
) (ppm) (ppm) (%) (°C) (Nm

3
/hr)

 Boiler 95.54-126.90 0.06-15.37 0.66-10.09 0.44-7.88 1.45-329.27 0.28-14.30 153.57-185.42 64,088.54-105,100.37

120.21 0.25 1.40 6.74 4.39 10.40 176.43 95,222.68

87.99-134.42 0.00-8.38 0.94-4.84 0.34-7.94 1.94-157.16 0.03-15.95 161.16-184.91 84,212.95-100,581.21

124.82 0.09 1.73 5.50 4.45 13.51 176.11 93,321.35

0.00-130.62 0.00-10.22 0.00-6.03 0.00-7.34 0.00-144.53 0.00-21.71 29.68-175.52 0.00-184,997.01

67.31 0.19 0.22 2.65 22.79 16.11 108.08 61,061.52

0.00-107.90 0.00-13.30 0.08-6.03 0.00-7.88 0.038-419.15 0.00-15.33 139.61-178.18 69,852.47-108,833.11

15.79 0.06 0.25 0.78 2.48 10.43 170.02 90,131.09

     

 2567

 2567

 2567

 2567

25.26-133.26 6.99-22.71 0.13-11.81 0.045-7.92 0.00-71.59 0.38-10.92 146.53-186.21 75,314.97-110,978.18

104.40 12.43 0.33 6.14 0.96 7.05 172.37 86,516.49

65.11-132.86 0.29-21.57 0.03-0.46 0.57-7.75 0.00-90.48 6.40-13.08 153.99-184.31 49,783.07-104,122.12

116.48 12.01 0.19 5.93 0.66 8.35 174.76 91,161.61

136 24 12 8 - - - -

180 30 70 25 - - - -

 : 1.  (Continuous Emission Monitoring System : CEMs)

          

2. 
1/

  (EIA)  . .2560

3. 
2/

    . .2566

        ( )

 2567

 EIA
1/

2/

 2567

                                                    T-MON-224013/SECOT                     CCE-T224013(1H)-II.14 (CEMs)                                                    
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Procedure for CEMs Control 



         

Procedure / WI 

 Procedure for CEMs Control 

Document Number : AAA-XX-000 
Area of 
Applicability

: Chonburi Clean Energy (CCE) 
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Owner Division : Operation Division 
Owner Dept/Plant : Operation Department 
Owner Section : –
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Change Record 

Change Record:
The following table presents the change record of this document. 

Version Date Owner Approver Change Details 
     

Rev.0
(v 0) 

01/Nov/2019 Jirasak Srijan 
(Day team leader) 

Anusorn Junloy 
(Management 

Representative)

 First released version (no 
previous document). 
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1. Objectives 
The objectives of these manual are to: 

For experimental analysis Correctly quantify the concentration  
For accuracy and accuracy.  
For the safety of the experiment 

2. Scope 
The following are the boundaries that define the scope of these manual: 

Use this manual in a CCE O&M . 

3. Definitions 

-

4. Procedure/Instruction 
           
 

 

 

1.   

1.1.    
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ye
s

No 

No 

ye
s

ye

   
-  

-  control room 

 -    

-     

-   

 -  emission  

  -  emission  alarm  

-  

-  control room 

 -  Feed urea   

 

-  

-  control room 

 -  Primary air fan 

 8% 

-  Air  

- excess oxygen 5 - 8% 

-  

-  control room 

  -  Thermal  

– 

 ( 850°C – 1050 °C ) 

- / 

-  Crane operator 

 -     

 

   

 

 

 

  

-  high alarm   90% 

 122.4 ppm 

-   high alarm 

 

.   -  Waste Feeder  

-  SA Burner01, SA Burner02, PA 

burner  Furnace 

 (850°C – 1050 °C) 

  

 

 

 

  

-  alarm   85%  

(115.6 ppm) 

 -    alarm   

-  

 
-  

-  control room 

 

 

 

 

-   

-   

-   

 -  emission  

 

Shut down furnace 

 emission Alarm 

 

 

 emission Alarm 

Flow
urea Feed pump   

   

 

crane operator 

 emission 
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1.2  

1.2.1  

  

   EIA 

  70 mg/   12 mg/  

 (SO2)  30 ppm   24 ppm  

 (NO2)  180 ppm   136 ppm  

 (HCl)  25 ppm  8 ppm 

1.2.2    

-  (post heat temp.) 850 – 1050 °C  

-  (excess O2) 5 - 7 %  

 

1.3   

1.3.1   

-  Primary air fan    

-  (furnace pressure) -0.1 Mpa  

-  (excess O2) 5 – 7 %  

 

1.4   ( )  

1.4.1  ( )  136 ppm 

 850°C  1050°C   1200°C 

     

 

1.5      
       Flue gas system     

  (Thermal 

decomposition)  (NH2-CO-NH2)   A 

 (Hydrolysis)  B  

                     -CO-  (l)                              + HNCO-NO + N                          ------------------ (A) 

                 HNCO +                                    (g) +                                           ------------------- (B)  

  

 C  F  (NO)  (NO2 ) 
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  1 (  E)   

 D  F   

4  + 4NO + O2                           4  + 6                                          -----------------(D)  

2  + NO + NO2                          2  + 3                                          -----------------(E) 

 4  + 2  + O2                         3  + 6                                         ------------------(F)  

      

   

  

   

 

1.6  shutdown furnace   

1.6.1   waste feeder  

1.6.2  Secondary zone  850  SA burner 1, SA burner 2 

  

1.6.3  PA burner  SA burner 1, SA burner 2  Secondary 

zone  850   

1.6.4    EIA (136ppm)  Furnace 

 

 

1.7  (CEMs)  

-    

-  (auto-calibration)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. HCL     

2.1  HCL    

Chonburi Clean Energy 
Type : Procedure Owner : Jirasak Srijan Version No. : V 0 
Doc. No.: SOP-SHE-002 Reviewer : Kanapot Supasorn Release Date : 01/Nov/2019 
Doc name : Risks and Opportunities Management Procedure Approver : Anusorn Junloy Page No. : 7 of 11 

         P a g e  7 | 11

No 

ye
s

ye
s

No 

   
-  

-  control room 

 -    

-     

-    

-  emission  

  -  alarm EIA   85%  

EIA (6.8 ppm) 

 

-  

-  control room 

 -  Feed sodium bicarbonate 

 High  DCS  Feed 

sodium bicarbonate  

-  

-  control room 

 -  BC injection 2 line  

   

Flue gas  HCL or 

 

-  

-  Crane operator 

 -     

 

   -  high alarm  90% (7.2ppm) 

  

- HCL     high 

alarm  

.   -  Waste Feeder  

-  SA Burner01, SA Burner02, PA 

burner  Furnace 

  -  alarm   85%  

 

 -  HCL     

alarm   

-  

 
-  

-  control room 

 -    

-     

-   

 - HCL   emission 

 

Shut down furnace 

 

 

HCL or   emission Alarm 

(sodium bicarbonate)

 BC 

injection line 2 

crane operator 

HCL or  emission 

  

HCL or emission Alarm 
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2.2  

2.2.1  

  

   EIA 

  70 mg/   12 mg/  

 (SO2)  30 ppm   24 ppm  

 (NO2)  180 ppm   136 ppm  

 (HCl)  25 ppm  8 ppm 

2.2.2    

-  (post heat temp.) 850 – 1050 °C  

-  (excess ) 5 - 7 %  

2.3   

2.3.1  (HCl)  ( )  EIA (8 

ppm)  Feed sodium bicarbonate  High  DCS  Feed 

sodium bicarbonate   

2.3.2  BC injection 2-line    Flue gas 

 HCL or  

2.3.3  Waste  bucker    Waste  hopper 

grate  HCL     

2.4  shutdown furnace   

2.4.1   Waste feeder  

2.4.2  Secondary zone  850  SA burner 1, SA burner 2 

  

2.4.3  PA burner  SA burner 1, SA burner 2  Secondary 

zone  850   

2.4.4  HCL      EIA (8ppm)  

Furnace  

 

2.5  (CEMs)  

2.5.1    

2.5.2  (auto-calibration)  
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ye
s

No 

No 

ye
s

No 

 
3.   

3.1  
   

-  

-  control room 

 -    

-     

-    

-  emission  

  -  alarm   85%  

  

-  alarm  

-  

-  control room 

  inlet/outlet module 

 1 module  6 module 

-  

-  control room 

 -  1 module   2 

module  

.   -  Waste feeder  

-clear waste burn out  

-  SA Burner01, SA Burner02, PA 

burner  Furnace 

-  Bag filter  

 

   

 

 

 

 

 

-  Set  flow steam control ACC 38 t/h 

 Flue gas system 

 Fan system 

-  inlet/outlet module  

 -  on-line 

   
 

-  

-  control room 

 -    

-     

-    

-  emission  

 - Dust  

 

 

 

Dust emission Alarm 

  module  
bag filter leak

  on-line 

bag filter leaks 
more 1module 

  

Dust emission 
Alarm 

Shut down furnace 
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3.2  

3.2.1 

  

   EIA CCE 

  70 mg/   12 mg/  

 (SO2)  30 ppm   24 ppm  

 (NO2)  180 ppm   136 ppm  

 (HCl)  25 ppm  8 ppm 

3.2.2    

-  (post heat temp.) 850 – 1050 °C  

-  (excess ) 5 - 7 %  

3.3   

3.3.1  12 mg/M3  

-  (air pulse)   

-  240°C  (  

280°C)  

-  150°C    

-  (pulse air)  

 

 

3.4  shutdown furnace   

3.4.1   Waste feeder  

3.4.2  Secondary zone  850  SA burner 1, SA burner 2 

  

3.4.3  PA burner  SA burner 1, SA burner 2  Secondary 

zone  850   

3.4.4  Dust   EIA (12 mg/ )  

Furnace  

 

3.5  (CEMs)  

-    
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-  (auto-calibration)  

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
(year)

Retention 
person 

Disposition
approver
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 CEMs (CEMs Audit) 



DATE

% ppm@7% O ppm@7% O ppm@7% O
CO

Flow

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

June 12,2023

Run No
Time O2 NOx SO2

% ppm@7% O2 ppm@7% O2 ppm@7% O2

RM CEMS Diff(di) RM CEMS Diff(di) RM CEMS Diff(di) RM CEMS Diff(di) (m3/h)
1 11:20 AM 11:40 AM 8.53 8.97 -0.44 91.96 100.67 -8.70 0.54 0.50 0.04 1.58 1.74 -0.15 89,587.51

2 11:41 AM 12:01 PM 8.84 9.28 -0.44 99.21 108.54 -9.33 0.86 0.37 0.49 1.81 1.97 -0.16 94,657.72

3 12:02 PM 12:22 PM 9.26 9.53 -0.27 101.38 110.50 -9.12 1.04 0.42 0.62 1.80 2.09 -0.29 91,315.98

4 12:23 PM 12:43 PM 9 26 9 50 -0 24 103 75 111 38 -7 63 1 02 0 13 0 88 1 65 1 91 -0 27 93 261 65

Start
Run No.

End

4 12:23 PM 12:43 PM 9.26 9.50 0.24 103.75 111.38 7.63 1.02 0.13 0.88 1.65 1.91 0.27 93,261.65

5 1:05 PM 1:25 PM 8.92 9.24 -0.32 116.57 123.75 -7.18 1.06 0.12 0.94 0.31 0.74 -0.43 93,593.93

6 1:26 PM 1:46 PM 9.31 9.68 -0.37 101.08 104.10 -3.02 0.88 0.07 0.80 0.62 1.03 -0.40 89,724.05

7 1:47 PM 2:07 PM 8.66 8.91 -0.25 95.24 97.03 -1.79 0.84 0.13 0.71 0.73 0.92 -0.19 88,448.18

8 2:08 PM 2:28 PM 9.25 9.56 -0.31 79.93 77.88 2.04 0.73 0.09 0.64 0.51 0.74 -0.22 85,837.18

9 2:50 PM 3:10 PM 8.90 9.13 -0.23 77.23 77.73 -0.51 0.87 0.11 0.76 0.36 0.53 -0.17 83,137.639 2:50 PM 3:10 PM 8.90 9.13 0.23 77.23 77.73 0.51 0.87 0.11 0.76 0.36 0.53 0.17 83,137.63

10 3:11 PM 3:31 PM 8.89 9.13 -0.24 85.58 87.55 -1.97 0.95 0.38 0.57 0.86 0.93 -0.08 87,158.03

11 3:32 PM 3:52 PM 9.25 9.49 -0.24 95.51 97.34 -1.83 1.47 1.72 -0.25 1.62 1.69 -0.07 88,462.81

12 3:53 PM 4:13 PM 8.94 9.24 -0.30 87.03 89.22 -2.19 1.24 2.11 -0.87 3.02 3.14 -0.11 86,650.25

Average 9.00 9.31 -0.30 94.54 98.81 -4.27 0.96 0.51 0.45 1.24 1.45 -0.21 89,319.58
Confidence  Coefficient - 2.4677 0.3421 0.0736

Relative  Accuracy  

Performance Specification : RA

* 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%O2 for SO2, 690 ppmvd@7%O2 for CO

7.13 3.28 0.04

1% 20%** 10%*** 10%***

0.30

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

DATE

RM Flue Flow Rate Plant Flue Gas Flow Rate Monitor

Nm3/min* Nm3/min (25oC, 1 atm)
1 Jun 13,2023 09:40-10:40 760.49 928.85 -168.35
2 Jun 13,2023 10:55-11:55 793.18 932.91 -139.73
3 Jun 13,2023 12:10-13:10 787.32 889.23 -101.91
4 Jun 13,2023 13:25-14:25 791.12 870.20 -79.08
5 Jun 13,2023 14:40-15:40 778.50 933.38 -154.88
6 Jun 13,2023 15:55-16:55 769.90 906.82 -136.92
7 Jun 14,2023 09:00-10:00 787.89 965.50 -177.61
8 Jun 14,2023 10:15-11:15 820.83 950.78 -129.95
9 Jun 14,2023 11:30-12:30 808.19 943.06 -134.87
10 Jun 14,2023 12:45-13:45 795.54 914.43 -118.89
11 Jun 14,2023 14:00-15:00 814.95 924.38 -109.43
12 Jun 14,2023 15:15-16:15 824.37 943.76 -119.39

794.36 925.27 -130.92

* RM measurement and Flow rate monitor data are on a consistent basis, that is, Nm3 25 dec C, 760 mmHg, dry and actual oxygen.
** 20 % when mean of RM value is used to calculate RA.

Relative  Accuracy
Performance Specification : RA 20%**

17.72
18.71

DifferenceTime

Average

Run No.

June 13-14, 2023

Confidence  Coefficient

Date



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

DATE

% ppm@7% O2

Instrumental RM CEMS Diff(di) Instrumental RM CEMS Diff(di)

1 Jun 13,2023 9:40 AM 10:40 AM 8.65 9.65 -1.00 0.13 3.57 -3.44
2 Jun 13,2023 10:55 AM 11:55 AM 8.65 9.55 -0.90 0.29 3.05 -2.75
3 Jun 13,2023 12:10 PM 1:10 PM 8.65 9.91 -1.26 0.32 3.00 -2.68
4 Jun 13,2023 1:25 PM 2:25 PM 8.65 9.02 -0.37 0.61 3.71 -3.10
5 Jun 13,2023 2:40 PM 3:40 PM 8.65 9.30 -0.65 0.40 3.25 -2.85
6 Jun 13,2023 3:55 PM 4:55 PM 8.65 9.66 -1.01 0.62 6.35 -5.73
7 Jun 14,2023 9:00 AM 10:00 AM 8.80 9.66 -0.86 0.81 7.09 -6.28
8 Jun 14,2023 10:15 AM 11:15 AM 8.80 9.77 -0.97 0.87 5.45 -4.57
9 Jun 14,2023 11:30 AM 12:30 PM 8.80 9.12 -0.32 1.41 4.42 -3.01
10 Jun 14,2023 12:45 PM 1:45 PM 8.80 9.85 -1.05 1.05 3.79 -2.74
11 Jun 14,2023 2:00 PM 3:00 PM 8.80 8.94 -0.14 0.33 4.96 -4.62
12 Jun 14,2023 3:15 PM 4:15 PM 8.80 9.08 -0.28 0.89 5.16 -4.27

Average 8.73 9.42 -0.69 0.63 4.04 -3.40
Confidence  Coefficient - 0.5614

June 13-14, 2023

Run No. Date

Time O2 HCl

Start End

Relative  Accuracy  
Performance Specification : RA
* 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%O2 for HCl

0.76 15.86
1% 20%**



Relative Response Audit Results                                                     

All five (5) sets of PM CEMS and reference method measurement fall within area on the 
equation of linear curve (y = 2.103x - 4.0995), offset at a distance of +25 percent of the EIA 
emission limit. The results, therefore, are those from the PM CEMS passed the required relative 
response audit.   

Linear Curve of Boiler stack 

Measurement Point 
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Equipment Name Part Number Part Name LOCATION Supplier Brand
Identification

&
Specification

Client Drawing No.
&

Item No.

JFE Drawing No.
&

Item No.

Page
No.

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 SS-3025  :  Ø 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   Ø 
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-

R0
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-

R0
WB-C45-E130-711-R0

CS-03

BAG FILTER Gasket for Manhole
B-HTE-ME-DGA-01230-

R0
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-

R0
WB-C45-F651-120

BAG FILTER Gland Packing for Gate Valve
B-HTE-ME-DGA-01011-

R0
WB-C45-F651-120

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
No.

Part
No. Dimension

Equipment Parts Description

BAG FILTER Gland Packing for Gate Valve
B-HTE-ME-DGA-01011-

R0
WB-C45-F651-120

BAG FILTER Gland Packing for Gate Valve
B-HTE-ME-DGA-01011-

R0
WB-C45-F651-120

BAG FILTER Gland Packing for Gate Valve
B-HTE-ME-DGA-01011-

R0
WB-C45-F651-120

BAG FILTER Gland Packing for Gate Valve
B-HTE-ME-DGA-01011-

R0
WB-C45-F651-120

BAG FILTER Gland Packing for Globe Valve
B-HTE-ME-DGA-01011-

R0
WB-C45-F651-120

BAG FILTER Gland Packing for Globe Valve
B-HTE-ME-DGA-01011-

R0
WB-C45-F651-120

BAG FILTER Gland Packing for Globe Valve
B-HTE-ME-DGA-01011-

R0
WB-C45-F651-120

BAG FILTER Gland Packing for Globe Valve
B-HTE-ME-DGA-01011-

R0
WB-C45-F651-120

BAG FILTER Gland Packing for Globe Valve
B-HTE-ME-DGA-01011-

R0
WB-C45-F651-120

BAG FILTER Gland Packing for Y Globe Valve
B-HTE-ME-DGA-01011-

R0
WB-C45-F651-120

BAG FILTER Gland Packing for Y Globe Valve
B-HTE-ME-DGA-01011-

R0
WB-C45-F651-310

ROTARY VALVE CONVEYOR Temperature sensor

INLET/OUTLET DAMPER Air Cylinder
B-HTE-ME-DGA-01461-

R0
WB-C45-E130-851-R0

SV-02

INLET/OUTLET DAMPER Solenoid Valve
B-HTE-ME-DGA-01461-

R0
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-R0

GI-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 GI-01

BAG FILTER CONVEYOR NO.2 CHAIN 2
B-HTE-ME-DGA-01045-

R1
WB-C45-E130-401-R1



Equipment Name Part Number Part Name LOCATION Supplier Brand
Identification

&
Specification

Client Drawing No.
&

Item No.

JFE Drawing No.
&

Item No.

Page
No.

Part
No. Dimension

Equipment Parts Description

BAG FILTER CONVEYOR NO.2 CHAIN B-HTE-ME-DGA-01407
WB-C45-E130-501

Heater(Bag filter hopper) Electric heater element
Type:1

Power: 1W
L:1000mm
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(Preventive Maintenance Program)  

  

 

 

  



MONTH

DAY
J
A
N

F
E
B

M
A
R

A
P
R

M
A
Y

J
U
N

J
U
L

A
U
G

S
E
P

O
C
T

N
O
V

D
E
C

J
A
N

F
E
B

M
A
R

A
P
R

M
A
Y

J
U
N

J
U
L

A
U
G

S
E
P

O
C
T

N
O
V

D
E
C

J
A
N

F
E
B

M
A
R

A
P
R

M
A
Y

J
U
N

J
U
L

A
U
G

S
E
P

O
C
T

N
O
V

D
E
C

J
A
N

F
E
B

M
A
R

A
P
R

M
A
Y

J
U
N

J
U
L

A
U
G

S
E
P

O
C
T

N
O
V

D
E
C

J
A
N

F
E
B

M
A
R

A
P
R

M
A
Y

J
U
N

J
U
L

A
U
G

S
E
P

O
C
T

N
O
V

D
E
C

J
A
N

F
E
B

M
A
R

A
P
R

M
A
Y

J
U
N

J
U
L

A
U
G

S
E
P

O
C
T

N
O
V

D
E
C

Frequency of day Equipment Code Location DATE

Plan
Act
Plan
Act
Plan
Act

Plan
Act
Plan
Act
Plan
Act

Plan
Act

Plan
Act

Plan
Act
Plan
Act

Plan
Act

Plan
Act
Plan
Act

Plan
Act
Plan
Act
Plan
Act
Plan
Act

Plan
Act

Plan
Act
Plan
Act
Plan
Act
Plan
Act
Plan
Act
Plan
Act
Plan
Act

Plan
Act
Plan
Act
Plan
Act
Plan
Act
Plan
Act

Plan
Act
Plan
Act
Plan
Act
Plan
Act
Plan
Act

Plan
Act
Plan
Act

Plan
Act

Plan
Act
Plan
Act
Plan
Act

Plan
Act
Plan
Act

Every Monday

Fire house system

Performance Test Fire pump system

Cooling tower chemical dosing

Cooling tower unit
C1PAB10 AC010 cooling tower system

Shredder system

Tipping hall unit
Fast acting door system

Tipping closing gate No.1-4

Fly ash silo & fly ash conveyor system

B1HTJ12 BB001 Bi-carbonate system

Every Friday

Grean area unit
Weigh bridge system

Every Thursday

Flue gas treatment unit
B1HDA70 BB001

SF6 Circuit breaker 

Emergency diesel generator

Electrical room system

Transformer system

Boiler chemical dosing

Turbine building Unit

Battery charger

B1QUC10 Boiler blow down unit

B1LCQ10 Boiler blow down tank

Boiler Unit
B1HCE10 Rapping system

B1LAC10 Boiler feed water pump system

B1HHX10 Hydraulic unit

B1HSJ10 Urea water system

B1HHC10 Grate system

B1HDA20 Bottom ash extractor

B1HFA10 AA001 Hopper gate

B1HFB10 AF001 Waste feeder

Every Wednesday

Furnace unit
B1HLC10 AC001 Steam air heater

Water treatment plant
Water & waste water treatment unit

LCA20 AP201-202 Condensate extraction pump system

Oil purifier system

Gear box and turning Gear system

Turbine building unit
T1MAA10 HA101 Steam turbine

Flue gas treatment unit
B1HNF10 AN001 Recirculation flue gas fan system

B1HNC10 AN001 ID fan system

Secondary air fan system

Boiler Unit
B1HCW10 AN001 Purge air fan system

Flue gas treatment unit
B1HTJ11 BB001 Activated carbon system

Every Tuesday

Furnace unit
B1HLB10 AN001 Primary air fan system

B1HLB20 AN001

B1HCB10 BN001-024 Soot blower system

B1LAE10 BN001
B1LAE20 BN001

De-superheater system

Boiler Unit
B1HAD10 BB001 Boiler drum system

Auxiliary burner system

PM Maintenance Yearly activity

Furnace unit
B1HDA10 Grate shifting conveyor

B1HDA30 Bottom ash conveyor

2020 2021 2022 2023 2024 2025
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Noise Contour Map 
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GMS Maintenance and Supply Co., Ltd. 78/2 M.6 T. Thabma, A.Muang, Rayong 2100

Section  1 Induced Draft Fan 5 Sheet

Section  2 Flue Gas Recirculation Fan 4 Sheet

Section  3 Primary Air Fan 4 Sheet

Section  4 Secondary Air Fan 4 Sheet

Section  5 Purge Air Fan 2 Sheet

Section  6 PA Burner High Pressure Fan 2 Sheet

Section  7 No.1 SA Burner High Pressure Fan 2 Sheet

Section  8 No.2 SA Burner High Pressure Fan 2 Sheet

Section  9 No.1 SA Burner Low Pressure Fan 2 Sheet

Section  10 No.2 SA Burner Low Pressure Fan 2 Sheet

TABLE OF CONTENT

: :
: :
: :

1. Vibration Record (Induced Draft Fan)

Date : Time : Date : Time :

 =

 Approve By : Mr. Pongpat Kaewpan (GMS)  Approve By : Mr. Jakkaphong Tansakhunsup (CCE)

GMS Maintenance and Supply Co., Ltd. 78/2 M.6 T. Thabma, A.Muang, Rayong 21000

EQUIPMENT INSPECTION CERTIFICATE

Project Chonburi Clean Energy Date 1-14 March 2024
Equipment Fans and blowers annually inspection Inspected by   P. Natee (GMS)

(GMS)

Remark

BEFORE AFTER
Temperature ( c )26/2/2024 16/3/2024 10:00:00

Point
V

Status Before After Approved by   K. Pongpat

Before
After

mm / sec mm / sec mm / sec mm / sec mm / sec mm / sec

H A
Point

V H A

0.15 41.0
40.0

2 0.17 0.37 0.13 2 0.18

1 0.19 0.30 0.11 1 0.18

3 0.04 0.06 0.13 3

4 0.05 0.09 0.20 4 0.05 0.05 43.0
44.0

10:00:00

0.04 0.14 44.0
42.0

0.04

0.16 0.14 43.0
43.0

0.03

0.14



: :
: :
: :

2. Alignment Report (Induced Draft Fan)

 Approve By : Mr. Pongpat Kaewpan (GMS)  Approve By : Mr. Jakkaphong Tansakhunsup (CCE)

GMS Maintenance and Supply Co., Ltd. 78/2 M.6 T. Thabma, A.Muang, Rayong 21000

EQUIPMENT INSPECTION CERTIFICATE

Project Chonburi Clean Energy Date 1-14 March 2024
Equipment Fans and blowers annually inspection Inspected by   P. Natee (GMS)

Remark

(GMS)Status Before After Approved by   K. Pongpat

: :
: :
: :

3. Visual Inspection bearing DE&NDE
4. Replace bearing Oil DE&NDE

 Approve By : Mr. Pongpat Kaewpan (GMS)  Approve By : Mr. Jakkaphong Tansakhunsup (CCE)

GMS Maintenance and Supply Co., Ltd. 78/2 M.6 T. Thabma, A.Muang, Rayong 21000

EQUIPMENT INSPECTION CERTIFICATE

Project Chonburi Clean Energy Date 1-14 March 2024

Remark

(GMS)
(GMS)

Equipment
Status Before

Fans and blowers annually inspection Inspected by   P. Natee
After Approved by   K. Pongpat

: :
: :
: :

5. Visual Inspection Coupling and Re-grease coupling.

6. Re-grease bearing damper and exercise damper.

 Approve By : Mr. Pongpat Kaewpan (GMS)  Approve By : Mr. Jakkaphong Tansakhunsup (CCE)

GMS Maintenance and Supply Co., Ltd. 78/2 M.6 T. Thabma, A.Muang, Rayong 21000

EQUIPMENT INSPECTION CERTIFICATE

Project Chonburi Clean Energy Date 1-14 March 2024

(GMS)

Remark

Equipment Fans and blowers annually inspection Inspected by   P. Natee (GMS)
Status Before After Approved by   K. Pongpat

: :
: :
: :

7. Open manhole and Visual Inspection Internal Casing / Impeller

 Approve By : Mr. Pongpat Kaewpan (GMS)  Approve By : Mr. Jakkaphong Tansakhunsup (CCE)

GMS Maintenance and Supply Co., Ltd. 78/2 M.6 T. Thabma, A.Muang, Rayong 21000

EQUIPMENT INSPECTION CERTIFICATE

Project Chonburi Clean Energy Date 1-14 March 2024

(GMS)

Remark

Equipment Fans and blowers annually inspection Inspected by   P. Natee (GMS)
Status Before After Approved by   K. Pongpat



: :
: :
: :

1. Vibration Record (Flue Gas Recirculation Fan)

Date : Time : Date : Time :

 =

 Approve By : Mr. Pongpat Kaewpan (GMS)  Approve By : Mr. Jakkaphong Tansakhunsup (CCE)

GMS Maintenance and Supply Co., Ltd. 78/2 M.6 T. Thabma, A.Muang, Rayong 21000

EQUIPMENT INSPECTION CERTIFICATE

Project Chonburi Clean Energy Date 1-14 March 2024
Equipment Fans and blowers annually inspection Inspected by   P. Natee (GMS)

(GMS)

BEFORE AFTER
Temperature ( c )26/2/2024 10:00:00 16/3/2024 10:00:00

Status Before After Approved by   K. Pongpat

Point
V H A

Point
H A Before

After
mm / sec mm / sec mm / sec mm / sec mm / sec mm / sec

V

0.20 0.06 40.0
40.0

2 0.19 0.41 0.10 2 0.19

1 0.13 0.39 0.04 1 0.13

0.29 0.12 42.0
43.0

3 0.07 0.33 0.32 3 0.09 0.26 0.06 41.0
42.0

42.04 0.31 1.00 0.30 4

Remark

0.33 0.93 0.06 41.0

: :
: :
: :

2. Alignment Report (Flue Gas Recirculation Fan)

 Approve By : Mr. Pongpat Kaewpan (GMS)  Approve By : Mr. Jakkaphong Tansakhunsup (CCE)

GMS Maintenance and Supply Co., Ltd. 78/2 M.6 T. Thabma, A.Muang, Rayong 21000

EQUIPMENT INSPECTION CERTIFICATE

Project Chonburi Clean Energy Date 1-14 March 2024
(GMS)

Status Before After Approved by   K. Pongpat (GMS)

Remark

Equipment Fans and blowers annually inspection Inspected by   P. Natee
: :
: :
: :

3. Visual Inspection bearing DE&NDE and Re-grease 

 Approve By : Mr. Pongpat Kaewpan (GMS)  Approve By : Mr. Jakkaphong Tansakhunsup (CCE)

GMS Maintenance and Supply Co., Ltd. 78/2 M.6 T. Thabma, A.Muang, Rayong 21000

EQUIPMENT INSPECTION CERTIFICATE

Project Chonburi Clean Energy Date 1-14 March 2024

(GMS)

Remark

Equipment Fans and blowers annually inspection Inspected by   P. Natee (GMS)
Status Before After Approved by   K. Pongpat



: :
: :
: :

4. Open manhole and Visual Inspection Internal Casing / Impeller

 Approve By : Mr. Pongpat Kaewpan (GMS)  Approve By : Mr. Jakkaphong Tansakhunsup (CCE)

GMS Maintenance and Supply Co., Ltd. 78/2 M.6 T. Thabma, A.Muang, Rayong 21000

EQUIPMENT INSPECTION CERTIFICATE

Project Chonburi Clean Energy Date 1-14 March 2024

(GMS)

Remark

Equipment Fans and blowers annually inspection Inspected by   P. Natee (GMS)
Status Before After Approved by   K. Pongpat

: :
: :
: :

1. Vibration Record (Primary Air Fan)

Date : Time : Date : Time :

 =

 Approve By : Mr. Pongpat Kaewpan (GMS)  Approve By : Mr. Jakkaphong Tansakhunsup (CCE)

GMS Maintenance and Supply Co., Ltd. 78/2 M.6 T. Thabma, A.Muang, Rayong 21000

EQUIPMENT INSPECTION CERTIFICATE

Project Chonburi Clean Energy Date 1-14 March 2024
Equipment Fans and blowers annually inspection Inspected by   P. Natee (GMS)

(GMS)

BEFORE AFTER
Temperature ( c )26/2/2024 10:00:00 16/3/2024 10:00:00

Status Before After Approved by   K. Pongpat

Point
V H A

Point
H A Before

After
mm / sec mm / sec mm / sec mm / sec mm / sec mm / sec

V

0.39 0.14 40.0
41.0

2 0.05 0.52 0.25 2 0.06

1 0.29 0.24 0.09 1 0.04

0.34 0.04 42.0
44.0

3 0.16 0.29 0.56 3 0.11 0.12 0.05 42.0
42.0

41.04 0.18 0.83 0.40 4

Remark

0.16 0.38 0.33 42.0

: :
: :
: :

2. Alignment Report (Primary Air Fan)

 Approve By : Mr. Pongpat Kaewpan (GMS)  Approve By : Mr. Jakkaphong Tansakhunsup (CCE)

GMS Maintenance and Supply Co., Ltd. 78/2 M.6 T. Thabma, A.Muang, Rayong 21000

EQUIPMENT INSPECTION CERTIFICATE

Project Chonburi Clean Energy Date 1-14 March 2024
(GMS)

Status Before After Approved by   K. Pongpat (GMS)

Remark

Equipment Fans and blowers annually inspection Inspected by   P. Natee



: :
: :
: :

3. Visual Inspection bearing DE&NDE and Re-grease 

 Approve By : Mr. Pongpat Kaewpan (GMS)  Approve By : Mr. Jakkaphong Tansakhunsup (CCE)

GMS Maintenance and Supply Co., Ltd. 78/2 M.6 T. Thabma, A.Muang, Rayong 21000

EQUIPMENT INSPECTION CERTIFICATE

Project Chonburi Clean Energy Date 1-14 March 2024

(GMS)

Remark

Equipment Fans and blowers annually inspection Inspected by   P. Natee (GMS)
Status Before After Approved by   K. Pongpat

: :
: :
: :

4. Open manhole and Visual Inspection Internal Casing / Impeller

5. Re-grease bearing damper and exercise damper.

 Approve By : Mr. Pongpat Kaewpan (GMS)  Approve By : Mr. Jakkaphong Tansakhunsup (CCE)

GMS Maintenance and Supply Co., Ltd. 78/2 M.6 T. Thabma, A.Muang, Rayong 21000

EQUIPMENT INSPECTION CERTIFICATE

Project Chonburi Clean Energy Date 1-14 March 2024

(GMS)

Remark

Equipment Fans and blowers annually inspection Inspected by   P. Natee (GMS)
Status Before After Approved by   K. Pongpat

: :
: :
: :

1. Vibration Record (Secondary Air Fan)

Date : Time : Date : Time :

 =

 Approve By : Mr. Pongpat Kaewpan (GMS)  Approve By : Mr. Jakkaphong Tansakhunsup (CCE)

GMS Maintenance and Supply Co., Ltd. 78/2 M.6 T. Thabma, A.Muang, Rayong 21000

EQUIPMENT INSPECTION CERTIFICATE

Project Chonburi Clean Energy Date 1-14 March 2024
Equipment Fans and blowers annually inspection Inspected by   P. Natee (GMS)

(GMS)

BEFORE AFTER
Temperature ( c )26/2/2024 10:00:00 16/3/2024 10:00:00

Status Before After Approved by   K. Pongpat

Point
V H A

Point
H A Before

After
mm / sec mm / sec mm / sec mm / sec mm / sec mm / sec

V

0.25 0.14 42.0
40.0

2 0.06 0.16 0.11 2 0.12

1 0.14 0.20 0.11 1 0.10

0.10 0.12 43.0
43.0

3 0.04 0.05 0.06 3 0.08 0.10 0.03 40.0
40.0

41.04 0.03 0.06 0.05 4

Remark

0.05 0.16 0.15 43.0



: :
: :
: :

2. Alignment Report (Secondary Air Fan)

 Approve By : Mr. Pongpat Kaewpan (GMS)  Approve By : Mr. Jakkaphong Tansakhunsup (CCE)

GMS Maintenance and Supply Co., Ltd. 78/2 M.6 T. Thabma, A.Muang, Rayong 21000

EQUIPMENT INSPECTION CERTIFICATE

Project Chonburi Clean Energy Date 1-14 March 2024
(GMS)

Status Before After Approved by   K. Pongpat (GMS)

Remark

Equipment Fans and blowers annually inspection Inspected by   P. Natee
: :
: :
: :

3. Visual Inspection bearing DE&NDE and Re-grease 

 Approve By : Mr. Pongpat Kaewpan (GMS)  Approve By : Mr. Jakkaphong Tansakhunsup (CCE)

GMS Maintenance and Supply Co., Ltd. 78/2 M.6 T. Thabma, A.Muang, Rayong 21000

EQUIPMENT INSPECTION CERTIFICATE

Project Chonburi Clean Energy Date 1-14 March 2024

(GMS)

Remark

Equipment Fans and blowers annually inspection Inspected by   P. Natee (GMS)
Status Before After Approved by   K. Pongpat

: :
: :
: :

4. Open manhole and Visual Inspection Internal Casing / Impeller

5. Re-grease bearing damper and exercise damper.

 Approve By : Mr. Pongpat Kaewpan (GMS)  Approve By : Mr. Jakkaphong Tansakhunsup (CCE)

GMS Maintenance and Supply Co., Ltd. 78/2 M.6 T. Thabma, A.Muang, Rayong 21000

EQUIPMENT INSPECTION CERTIFICATE

Project Chonburi Clean Energy Date 1-14 March 2024

(GMS)

Remark

Equipment Fans and blowers annually inspection Inspected by   P. Natee (GMS)
Status Before After Approved by   K. Pongpat



: :
: :
: :

1. Vibration Record (Purge Air Fan)

Date : Time : Date : Time :

 =

 Approve By : Mr. Pongpat Kaewpan (GMS)  Approve By : Mr. Jakkaphong Tansakhunsup (CCE)

GMS Maintenance and Supply Co., Ltd. 78/2 M.6 T. Thabma, A.Muang, Rayong 21000

EQUIPMENT INSPECTION CERTIFICATE

Project Chonburi Clean Energy Date 1-14 March 2024
Equipment Fans and blowers annually inspection Inspected by   P. Natee (GMS)

(GMS)

BEFORE AFTER
Temperature ( c )26/2/2024 10:00:00 16/3/2024 10:00:00

Status Before After Approved by   K. Pongpat

Point
V H A

Point
H A Before

After
mm / sec mm / sec mm / sec mm / sec mm / sec mm / sec

V

1.37 0.40 39.0
40.0

2 0.99 1.20 0.88 2 0.85

1 0.88 1.03 0.84 1 0.92

0.85 0.17 41.0
40.0

Remark

: :
: :
: :

2. Visual Inspection and Cleaning Purge Air Fan

 Approve By : Mr. Pongpat Kaewpan (GMS)  Approve By : Mr. Jakkaphong Tansakhunsup (CCE)

GMS Maintenance and Supply Co., Ltd. 78/2 M.6 T. Thabma, A.Muang, Rayong 21000

EQUIPMENT INSPECTION CERTIFICATE

Project Chonburi Clean Energy Date 1-14 March 2024

(GMS)

Remark

Equipment Fans and blowers annually inspection Inspected by   P. Natee (GMS)
Status Before After Approved by   K. Pongpat

: :
: :
: :

1. Vibration Record (PA Burner High Pressure Fan)

Date : Time : Date : Time :

 =

Field Balance of PA Burner High Pressure Fan

 Approve By : Mr. Pongpat Kaewpan (GMS)  Approve By : Mr. Jakkaphong Tansakhunsup (CCE)

GMS Maintenance and Supply Co., Ltd. 78/2 M.6 T. Thabma, A.Muang, Rayong 21000

EQUIPMENT INSPECTION CERTIFICATE

Project Chonburi Clean Energy Date 1-14 March 2024
Equipment Fans and blowers annually inspection Inspected by   P. Natee (GMS)

(GMS)

BEFORE AFTER
Temperature ( c )26/2/2024 10:00:00 16/3/2024 10:00:00

Status Before After Approved by   K. Pongpat

Point
V H A

Point
H A Before

After
mm / sec mm / sec mm / sec mm / sec mm / sec mm / sec

V

0.72 0.84 46.0
42.0

2 1.53 5.34 1.10 2 1.00

1 1.86 4.75 0.86 1 0.77

0.63 0.81 47.0
43.0

Remark



: :
: :
: :

2. Visual Inspection and Cleaning Purge Air Fan

 Approve By : Mr. Pongpat Kaewpan (GMS)  Approve By : Mr. Jakkaphong Tansakhunsup (CCE)

GMS Maintenance and Supply Co., Ltd. 78/2 M.6 T. Thabma, A.Muang, Rayong 21000

EQUIPMENT INSPECTION CERTIFICATE

Project Chonburi Clean Energy Date 1-14 March 2024

(GMS)

Remark

Equipment Fans and blowers annually inspection Inspected by   P. Natee (GMS)
Status Before After Approved by   K. Pongpat

: :
: :
: :

1. Vibration Record (No.1 SA Burner High Pressure Fan)

Date : Time : Date : Time :

 =

 Approve By : Mr. Pongpat Kaewpan (GMS)  Approve By : Mr. Jakkaphong Tansakhunsup (CCE)

GMS Maintenance and Supply Co., Ltd. 78/2 M.6 T. Thabma, A.Muang, Rayong 21000

EQUIPMENT INSPECTION CERTIFICATE

Project Chonburi Clean Energy Date 1-14 March 2024
Equipment Fans and blowers annually inspection Inspected by   P. Natee (GMS)

(GMS)

BEFORE AFTER
Temperature ( c )26/2/2024 10:00:00 16/3/2024 10:00:00

Status Before After Approved by   K. Pongpat

Point
V H A

Point
H A Before

After
mm / sec mm / sec mm / sec mm / sec mm / sec mm / sec

V

1.29 0.71 43.0
42.0

2 2.96 1.47 0.79 2 1.83

1 1.17 1.93 1.06 1 0.94

1.49 0.95 41.0
42.0

Remark

: :
: :
: :

2. Visual Inspection and Cleaning filter of fan blower

 Approve By : Mr. Pongpat Kaewpan (GMS)  Approve By : Mr. Jakkaphong Tansakhunsup (CCE)

GMS Maintenance and Supply Co., Ltd. 78/2 M.6 T. Thabma, A.Muang, Rayong 21000

EQUIPMENT INSPECTION CERTIFICATE

Project Chonburi Clean Energy Date 1-14 March 2024

(GMS)

Remark

Equipment Fans and blowers annually inspection Inspected by   P. Natee (GMS)
Status Before After Approved by   K. Pongpat



: :
: :
: :

1. Vibration Record (No.2 SA Burner High Pressure Fan)

Date : Time : Date : Time :

 =

 Approve By : Mr. Pongpat Kaewpan (GMS)  Approve By : Mr. Jakkaphong Tansakhunsup (CCE)

GMS Maintenance and Supply Co., Ltd. 78/2 M.6 T. Thabma, A.Muang, Rayong 21000

EQUIPMENT INSPECTION CERTIFICATE

Project Chonburi Clean Energy Date 1-14 March 2024
Equipment Fans and blowers annually inspection Inspected by   P. Natee (GMS)

(GMS)

BEFORE AFTER
Temperature ( c )26/2/2024 10:00:00 16/3/2024 10:00:00

Status Before After Approved by   K. Pongpat

Point
V H A

Point
H A Before

After
mm / sec mm / sec mm / sec mm / sec mm / sec mm / sec

V

2.15 1.15 42.0
42.0

2 1.54 2.55 1.56 2 1.78

1 1.10 2.20 1.93 1 1.11

1.86 1.37 43.0
42.0

Remark

: :
: :
: :

2. Visual Inspection and Cleaning filter of fan blower

 Approve By : Mr. Pongpat Kaewpan (GMS)  Approve By : Mr. Jakkaphong Tansakhunsup (CCE)

GMS Maintenance and Supply Co., Ltd. 78/2 M.6 T. Thabma, A.Muang, Rayong 21000

EQUIPMENT INSPECTION CERTIFICATE

Project Chonburi Clean Energy Date 1-14 March 2024

(GMS)

Remark

Equipment Fans and blowers annually inspection Inspected by   P. Natee (GMS)
Status Before After Approved by   K. Pongpat



: :
: :
: :

1. Vibration Record (No.1 SA Burner Low Pressure Fan)

Date : Time : Date : Time :

 =

 Approve By : Mr. Pongpat Kaewpan (GMS)  Approve By : Mr. Jakkaphong Tansakhunsup (CCE)

GMS Maintenance and Supply Co., Ltd. 78/2 M.6 T. Thabma, A.Muang, Rayong 21000

EQUIPMENT INSPECTION CERTIFICATE

Project Chonburi Clean Energy Date 1-14 March 2024
Equipment Fans and blowers annually inspection Inspected by   P. Natee (GMS)

(GMS)

BEFORE AFTER
Temperature ( c )26/2/2024 10:00:00 16/3/2024 10:00:00

Status Before After Approved by   K. Pongpat

Point
V H A

Point
H A Before

After
mm / sec mm / sec mm / sec mm / sec mm / sec mm / sec

V

1.16 0.69 40.0
41.0

2 1.52 1.26 1.01 2 1.25

1 1.21 1.47 0.76 1 1.38

1.19 1.10 42.0
41.0

Remark

: :
: :
: :

2. Visual Inspection and Cleaning filter of fan blower

 Approve By : Mr. Pongpat Kaewpan (GMS)  Approve By : Mr. Jakkaphong Tansakhunsup (CCE)

GMS Maintenance and Supply Co., Ltd. 78/2 M.6 T. Thabma, A.Muang, Rayong 21000

EQUIPMENT INSPECTION CERTIFICATE

Project Chonburi Clean Energy Date 1-14 March 2024

(GMS)

Remark

Equipment Fans and blowers annually inspection Inspected by   P. Natee (GMS)
Status Before After Approved by   K. Pongpat

: :
: :
: :

1. Vibration Record (No.2 SA Burner Low Pressure Fan)

Date : Time : Date : Time :

 =

 Approve By : Mr. Pongpat Kaewpan (GMS)  Approve By : Mr. Jakkaphong Tansakhunsup (CCE)

GMS Maintenance and Supply Co., Ltd. 78/2 M.6 T. Thabma, A.Muang, Rayong 21000

EQUIPMENT INSPECTION CERTIFICATE

Project Chonburi Clean Energy Date 1-14 March 2024
Equipment Fans and blowers annually inspection Inspected by   P. Natee (GMS)

(GMS)

BEFORE AFTER
Temperature ( c )26/2/2024 10:00:00 16/3/2024 10:00:00

Status Before After Approved by   K. Pongpat

Point
V H A

Point
H A Before

After
mm / sec mm / sec mm / sec mm / sec mm / sec mm / sec

V

1.94 0.55 41.0
41.0

2 1.91 1.53 1.29 2 1.69

1 2.01 1.79 0.56 1 1.73

1.33 1.81 40.0
40.0

Remark



: :
: :
: :

2. Visual Inspection and Cleaning filter of fan blower

 Approve By : Mr. Pongpat Kaewpan (GMS)  Approve By : Mr. Jakkaphong Tansakhunsup (CCE)

GMS Maintenance and Supply Co., Ltd. 78/2 M.6 T. Thabma, A.Muang, Rayong 21000

EQUIPMENT INSPECTION CERTIFICATE

Project Chonburi Clean Energy Date 1-14 March 2024

(GMS)

Remark

Equipment Fans and blowers annually inspection Inspected by   P. Natee (GMS)
Status Before After Approved by   K. Pongpat
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CCE _CSR action plan and estimate budget  Y 2024

Action Plan

Ja
nu

ar
y

Fe
br

ua
ry

M
ar

ch

Ap
ril

M
ay

Ju
ne

Ju
ly

Au
gu

st

Se
pt

em
be

r

O
ct

ob
er

No
ve

m
be

r

De
ce

m
be

r

1. Sustainable relationship building

Dinner talk_Bowin and Khao Kansong sub-district. (combine company newyear party)

Tripartite of EIA committee meeting (2 times)

2023 1st August, 2nd Dec 

Coordinated and support for external audit that related with CSR issues such as White flag-

Green star , Eco Factory etc.

Support religious, traditional, and cultural activities in the community                     

advance Payment Support budget for necessary things for disabled,

-วดัพนัสเดจ็นอก
เทยีนพรรษา วดัเขาคนัทรง
comany monk ceremony and donated to local tample

Newyear gift for Local government/ Mayor/ Local community/ EIA tripaties committee, 

DIW/PEA/IEAT -Local police /local hospital

total (1)

2. Education 

Scholarship 7 schools (school supply, school uniform for 3 chrildr

en/school),school supply รร.หุบบอน พดัลม
Children's Day Activities ( Ban Bowin,Ban Khao Hin,Ban Phan Sadet Nai,Ban Phan Nok,Ban 

research (as request)

Teach Waste management in school (7 schools) *2024 plsn 3school/year

total (2)

3. Social and Quality of life 

CCE open house

Support training for target groups prone to drug / Sports promotion.

Support community products.Chinese suasace to staff songkran

Support public equipment (in case there is a request)

total (3)

Y 2024



4. Health

Mobile clinic 3 times (Chaoprayasurasak City Municipality)

Supported medical equipment for Sub-district Health Promoting Hospital, เขาคนัทรงผูส้งูอายุ

 First aid and CPR, รร.หุบบอน แจกขนมกระเชา้
total (4)

5. Job creation

Training for job creation by experts / Support equipment for community entrepreneur 

Waste management in community 

total (5)

6. Environment & landscape improvement

Public space and environmental development

Increase green area

Ban KhaHin School-ปลูกไมแ้ละวนัครบรอบ บรจิาค10000บาท
Forest knowledge sharing for community

total (6)

7.other

Special case as required

total (7)

Total (1)-(7)

Plan
Completed
On going

Red Plan to Requesting Budget



T-MON-224013/SECOT  CCE-T224013(1H)-Idx 

 .26 

  

   . .2567 

 



 ( / )

28,697.0

27,243.5

16,946.6

30,067.2

29,905.5

30,691.0

163,550.8

    

  . .2567



T-MON-224013/SECOT  CCE-T224013(1H)-Idx 

 .27 

   



 2567  2567  2567  2567  2567  2567

 :        

124.00 168.00

  

  . .2567

  ( )

715.0

121.00 85.00 98.00 119.00



T-MON-224013/SECOT  CCE-T224013(1H)-Idx 

 .28 

 

 



   00 

 
 

  15_/_01_/2023  

  1  3 
 

“        
” 

 

 
 
 

 
Work Instruction 

 
 

 
 

 
 
 
 
 
 
 
 

   
 

.............................................................. 
 

  
................................. 

 
............................................................. 

 
 

.................................... 

 
.............................................................. 

 
 

................................. 
 
     

       

   00 

 
 

  15_/_01_/2023  

  2  3 
 

“        
” 

 

 
   

:  
1.  
2.  
3.  
 

 
1.    
2.   282  
 

  
    

 
  

 
 

 
 
 
 

 
 
 
 

.       

.  Emergency   (   Holding pond  ) 
3.  ON BREAKER    Pump  

.  ON BREAKER PUMP  PUMP     PUMP 
    

5.   
 
  
 

 2 

 1 

 3 
 4 

 5 

   00 

 
 

  15_/_01_/2023  

  3  3 
 

“        
” 

 

 
 Emergency 

 

 
 
         .  OFF BREAKER    Pump 
         .      
         .  Emergency   (  Holding pond 50 )  
         4.   
 

 1 
 2 

 3 





T-MON-224013/SECOT  CCE-T224013(1H)-Idx 

 .29 

Layout  





T-MON-224013/SECOT  CCE-T224013(1H)-Idx 

 .30 

Layout  



Visitors Car Park Area

2

Visitors Car Park Area

TC1 TC1 TC1

TC1TC1TC1

Air Compressor

4

1

2

3

7

7

5

6

6

Visitors Car Park Area

L-01 BSL-02

BM1.X=725974.00Y=1447183.119
BM 2.X=726184.417Y=1447183.119

Side Gate

TR
E

E
S

 A
R

E
A

RETENTION
POND 4,660m3
4m dept

MAIN GATE

TREES AREA

s

BOUNDARY

BSL-02

CHONBURI CLEAN ENERGY CO.,LTD.
18TH Floor, UM Tower, 9 Ramkhamhaeng Road,
Suan Luang District, Bangkok 10250

MARUBENI CORPORATION
7-1, Nihonbashi 2-Chome, Chuo-ku, Tokyo, Japan

CHONBURI CLEAN ENERGY

FOR APPROVAL

0-100-GE-DRS-03004-RA
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 (Online)  

 1  2  

  . .2567



pH
Temperature

(°C)

Conductivity

( s/cm)

DO

(mg/l)

8.25 26.6 2,989 5.04

8.14 28.1 2,990 5.95

8.09 30.7 2,468 4.07

8.20 34.2 4,330 7.54

7.92 31.9 3,870 5.87

7.24 31.7 3,465 7.60

7.24 26.6 2,468 4.07

8.25 34.2 4,330 7.60

 EIA 
1/

5.5-9.0  < 45 - > 4
 2/, 3/

5.5-9.0  < 45 - -

  : 1. 
1/

  (EIA)

2. 
2/

   76 . .2560

3. 
3/

   029/2567 . .2567

        (  28  . .2567 )

  :   (Online)     

 (Online)  1  2

    

  . .2567
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1. Objectives 
Safety Precautions / General PrecautionsThis section describes about safety 

precautions, general precautions and check points when operating the 
equipment. Referto these points along with operation manual of each equipment.

2. Scope 
The following are the boundaries that define the scope of these manual: 

Use this manual in a CCE O&M . 

3. Definitions 

-

4. Procedure/Instruction 
           
A) Boiler and Superheater Conservation Procedure 

1. Outline
1.1 Application Generally  there  are the conservation water method  and the 
conservationgas method for boiler conservation. As  the  boiler conservation range, 
Economizer  section andBoiler Main Body are applied with the conservationwater method 
and the section of Boiler Drum upper part (reference water   level  + 400mm)to   Super-
heater   is   applied  with   the   conservation   gas  method.Comprehensively,we adopt a 
combined gas and water conservation method. For Super-heater section,  the conservation  
gas  methodis applied to  prevent the corrosion  due  to “Na”ions included in the boiler 
compound chemicaland corrosion due to battery action between dissimilar metals. 

Note)
*1: Do not overflow the boiler operating water in which boiler compounds are mixed, from 
theboiler  drum  to  the Superheaterside.If  the  boiler  compound  enters  into  the 
Superheater,  it adheres to the pipe wall and itcauses alkali corrosion. 

Chonburi Clean Energy 
Type : Procedure Owner : Jirasak Srijan Version No. : V 0  
Doc. No.: SOP-SHE-002 Reviewer : Kanapot Supasorn Release Date : 01/Nov/2019  
Doc name : Risks and Opportunities Management Procedure Approver : Anusorn Junloy Page No. : 4 of 8  

         P a g e  4 | 8

*2: Nitrogen gas can also beused for Boiler conservation.However, in case of conservation 
of nitrogen gas, blow down the total quantity of nitrogen gas at the time of boiler start-up 

1.2 Application of Boiler conservation method Application of Boiler conservation method is 
divided into the following twotypes depending on conservation period and Boiler condition. 
1 Boiler Conservationfrom hot condition (Conservation period : Less than twoweeks), For

steam  space  inside  the  boiler  and  piping  for  the  residual  steam  conservation,  the 
steam will be condensed resulting into the negative pressure. Itis  a method  toconserve  the
boiler  without  entering  the  air  and  to  keep  it when  thepressure  of Boiler  drops. 
Operating Boiler water is  used  asthe conservationwater. Additional injection of boiler 
compound and deoxidizer chemical is not required. 

2 Boiler Conservation from hot condition (Conservation period :-More than twoweeks).All 

Boiler water (operating water) is onceblown, demineralized water (new water) is used for 
conservationwater, and is filled to Boiler storage water level (reference water level 
+400mm).Deoxidizerchemicalis inserted to obtain specified conservationwater qualityas 
mentioned in P6.Then the conservationgas is injected until it reaches the specified pressure. 
Thenitrogen gas pressure which is filled during conservation period is maintained to constant 
range(for the detail  refer P7~8).Before  boilerstart-up,  blow  down  all  the  boiler  
conservation  water (Demineralized water). 

1.3 Procedure of boiler conservation activity(P7~21)The  operation  team  shall proceedthe  
conservation  activity based  on  the “Boiler Conservationperiod & OperatingProcedure” (B-
QCC-ME-MAN-01002-RB)(P7~9).In addition, please refer to the following attached 
documents and the related documents at the time of work. 
1 Attached document. 

1 Piping Diagram of High-PressureSteam System (B-100-ME-PID-01021)(P22) 

2 Piping Diagram of Steam Drain System-1 (B-100-ME-PID-01023)(P23) 

3 Piping Diagram of Steam Drain System-2 (B-100-ME-PID-01024)(P24) 

4 Piping Diagram  of  Boiler  Feed  Water, Condensate,  conditioning  &  

SamplingSystem (B-100-ME-PID-01022)(P25) 
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5 Record Sheet of Conservation Water Quality (P19)  

6 Record Sheet of Conservation Gas Pressure(P20)2) Related Document  

1 Boiler Operation and Maintenance Manual (B-HAD-ME-MAN-01001-RA) 2

BoilerBlow Down Unit Operation and Maintenance Manual (B-QUC-ME-MAN-01001-RA) 
3 Boiler Chemical Dosing UnitOperation and Maintenance Manual (B-QUC-ME-MAN-

01001-RB)
4 Boiler Water Treatment Planning Document(B-QCC-ME-MAN-01003-RB) 

1.4 Note of work for injecting orreplacing the conservation gasAlthough the conservation gas 
is not toxic, death can result from oxygen deficiency if anybody suddenly sucks  it  which  is  
going  away  outof  the  system  due  to  a  trouble  on  the  piping  or  a mistake  in
operation.   Therefore,  regardless  of  the  operation  method  Please  note the followings. 

1)Please notify other workers of the work contentandplease inform it to surroundings. Please 
post a name tag etc in which work content and notes are written around the boiler and 
superheater. 
2)When doing work such as valve opening and closing operation,checkingthe residual 
pressure, etc.of the conservation gas, please perform it with a plurality of personneland carry 
a portable oxygen concentration meter and pay attention for each safety. 

2 Control value during Boiler conservation  

2.1 Controlof the conservation water1 Volume approx. 88.6m3at the reference water 

level + 400 mmfor one Boiler (including Economizer volume 19.3m3) 

2 Controlof the conservaitonwater quality by the conservationperiod Sample  of  boiler  

water  shall  be  taken  within  1  day  after  boiler  conservation,  10  days interval for first 1 
month then  ones a month after that as a guide. (Use“Record Sheet of Conservation Water 
Quality” attachment of this document)3)Control of boiler conservation water as per 
conservation period.The control value of the conservation water quality differs depending on 
the conservationperiod, and it becomes as follows. Please refer to Boiler Water Treatment 
PlanDocument(B-QCC-ME-MAN-01003-RB). 
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2.2 Nitrogen Gas ( for 2 weeks or more boiler conservation period).Perform  the  
conservation  by  using  the  nitrogen  gas  up  to Superheateroutlet  from  the  boiler 
conservation water level. 

1 Volume approx. 31.8m3(including superheater and pipingvolume) 

2 Purity Nitrogen 95% or more3 Supply source Nitrogen Gas Cylinder 

2.2.1 Nitrogen Gas Injection ProcedureAt the time of first injection, the injection operation 
will be completed when reaching to the following control value.A)Control value given in 
Nitrogen Pressure data sheet1)Measurement   location (Refer   to Piping   Diagram   of 
High-Pressure Steam   System (B-100-ME-PID-01021))Location (PN2)for operating fine 
pressure gauge at upper part of boiler drum: 1FL+31000Location (PN3) for operating fine 
pressure gauge around No.1 stop valve: 1FL+289002)Measuring equipment: Fine pressure 
measuring gauge 3)Measurement value: First nitrogen gas pressure is 50kPaG4)Points to 
be notedAs for the fine pressure gauge that is used for checking thenitrogen gas pressure, 
close the  master  valve  during  the  normal  operation.  If  the  master  valve  is  kept  open  
during normal operation, there is a risk of damage as the pressure range greatly 
differs.B)Control value of oxygen concentration1)Measurement   location   (Refer   to Piping   
Diagram   of High-Pressure Steam   System (B-100-ME-PID-01021)) Location (Q01) for 
operating Oxygen Metermount at upper part of boiler drum: 1FL+32620Location (Q02) for 
operating Oxygen Metermount around No.1 stop valve: 1FL+281402)Measuring equipment: 
Oxygen Meter(XP-3180) 
3)Control value: Oxygen concentration is 1% or less4)Points to be notedAt  the  time  of  
using  Oxygen  Meter,  connect  it  to  the  Oxygen  Meter  mount  at  above  two locations 
through the attached tube. At this time, wind up the seal tape, tightly fixe the tube 

to avoid the leakage of gas. Moreover, when the Oxygen Meter is not installed, install the 
cap on the Oxygen Meter mount. 

2.2.2Controlling Nitrogen Gas during Boiler conservation period.During the boiler 
conservation, the nitrogen gas pressure is controlled. (Use the Record Sheet of 
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Conservation Gas Pressure Data Sheet of P19)A)Control value of Nitrogen gas 
Pressure1)Measurement   location   (Refer   to Piping   Diagram   of High-Pressure Steam   
System (B-100-ME-PID-01021))Location (PN2) for operating fine pressure gauge at upper 
part of boiler drum: 1FL+31000Location (PN3) foroperating fine pressure gauge around No.1 
stop valve: 1FL+289002)Measuring equipment: Fine pressure gauge 3)Measurement 
frequency: one time per day4)Control value: Nitrogen gas pressure is 20kPaG or moreIf the 
pressure drops below 20kPaG, slowly open the nitrogen gas injection valve at outlet of boiler 
drum steam pipe, increase the pressure up to 50kPaG.   B)Control value of nitrogen gas 
cylinder pressure 1)Measurement location: Nitrogen gas cylinder area.2)Measuring 
equipment: pressure gauge at outlet of secondary pressure regulating valve.3)Measurement 
frequency: one time per week4)Control  value:  Pressure  at  secondary  regulating  valve  
outlet  of  nitrogen  gas  cylinder  is50kPaG or more If it is below50kPaG, replace the 
nitrogen gas cylinder. When   the conservation gas   pressure   and   the   oxygen   
concentration   reach   the above-mentioned  control  values, the conservation gas  injection  
operationwill  be  finished.Use the pressure gauge (PN2) for checking the conservation gas 
pressure only during Boiler conservation  period,  and  remove  it  during  normal  
operation.When settingthe pressure gauge (PN2)during normal operation, there is a risk of 
damage because the pressure range is greatly different.When using the oxygen 
concentration meter, please insert it into the oxygen concentration meter  nozzle via  the  
attached  tube.  At  this  time, please  wrap  a  seal  tape  etc.,  fix  the  tube tightly  so  that  
gas  leakage  is  minimized.  Also,when  not setting the oxygen  concentration meter, please 
attach a cap to the oxygen concentration meternozzle.3. Method of conservation according 
to boiler conservation period 3.1 Conservation method up to 2 weeks of boiler conservation 
period (Boiler operating water : conservation from the time of hot condition) If the boiler 
conservation period is up to 2 weeks, the residual steam is conserved up to outlet of 
Superheaterfrom  the  boiler  conservation  level  without  replacing  the  water  during  
operation.   Additional feeding of Deoxidizer and boiler compounds is not required. 

3.1.1 Operation MethodFor the details, refer to “Boiler Start-up (Boiler operating water base: 
conservation from the time of hot condition) Operating Procedure (B-1)” given on Page 
10.3.2 Boiler Conservation Method wherein boiler conservation period is more than 2 weeks 
and up to 3 months(Page 11 to 14)When the boiler conservation period more than 2 weeks 
and up to 3 months, once all the boiler water is blow down, theconservation chemical 
(deoxidizer) is injected by using the deoxidizer pump simultaneously with filling the new 
water (demineralized water). After filling the water, the nitrogen gas is injected.After  3  
months  of  conservation  period  is  lapsed,the nitrogen  gas  is  released,  the  water  is 
replaced with new water (Demineralized water) again, and the nitrogen gas is injected again. 
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3.2.1 Preparations before Conservation Operation 

3.3.2 Operation MethodFor  the  details, refer  to  “Replacing  New  Water  after  3  Months  
of  Conservation  Period     Operating Procedure (B-3)”on Page 15 to 17.After all the 
conservation water is blown down, the  demineralized  water  supply  pump  is  operate,  the  
boiler  water  filling  line  is  use,  and  thewater is filled up to the boiler conservation water 
level (Reference water level + 400mm).The conservation chemical is injected in proportion to 
water filling quantity. After filling the water, the nitrogen gas is injected. 

4.Preparation for Boiler start-upBefore  boiler  start-up,  the conservationgasis  removed.  
For  details, please  refer  to “Boiler conservationwork procedureB-4[Preparation for Boiler 
start-up]" in Page 18. Refer to “Boiler operation and maintenance manual (B-HAD-ME-MAN-
01001-RA)”for the boiler full blowdown operation and the boiler start-up operation after 
removing the conservation gas. 
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Customer : Chonburi Clean Energy (CCE)

ATTN: K. Pakorn, K.Wuttichat and CCE Operation team

Sample system : Cooling & Waste Water System

Sampling date : 15-Jan-24

SUEZ Rep. : Chayanit R./ Satapan P./ Aonpailin P. Tel. 082-4686959/ 086-9698195/ 086-4038334

Cooling System

Make up Cooling VEOLIA Online CCE Online Control Waste Effluent Control

pH 7.66 8.11 8.20 8.20 8.0-8.5* 7.57 5.5-9.0

Conductivity μs/cm 272 1,369 1,269 1,311 1,900* 1,474.0

Total Dissolved Solid (TDS) ppm 190.4 958.3 1,031.8 <3,000

Turbidity NTU 1.22 3.21

M-Alkalinity ppm as CaCO3 60 88

T-Hardness ppm as CaCO3 54 320 <800

Ca-Hardness ppm as CaCO3 48 260 <500

Chloride ppm as Cl 29 156 <250

Silica ppm as SiO2 10.4 57.60 <150

T-Iron ppm as Fe2+ 0.04 0.09

Phosphate ppm as PO4
3- 0.71 5.9 4.0 - 8.0*

Zinc ppm as Zn 0.34 0.26 <5

Free Residual Chlorine ppm as Cl 0.21 ND <1

STP-Polymer ppm 6.91 4.0 - 8.0*

Chemical Oxygen Demand (COD) ppm 28.0 < 750 

Copper ppm as Cu2+ 0.000 <2

LSI 1.18 <2.0*

Cycle of Concentration(COC) 5.54 8.0

Remark: (*) SUEZ Recommended

Recommendations

Make up water

- Conductivity and chloride of make up water (WHA) tend to be increased.

Cooling system

- pH is good in control. Recommend to control pH in 8.2-8.3 that suitable for operation due to cycle up.

- Conductivity is good in control l. Please keep monitor and consider to blowdown when conductivity around 1,700-1,800 us/cm.

- Turbidity is good in condition that means the main condenser is at low risk to face fouling from Suspended Solid.

- Residual phosphate is good in control for prevent corrosion in system

- Free residual chlorine is good in control (Continue feed 11 hours/day and keep monitor stroke pump at 40/50).

- STP-Polymer residual is good in control that help prevent scaling in system.

Waste Water System

- Total dissolved solid and COD are good in control. Please keep monitoring conductivity < 3,000 us/cm.

Chemical dosing parameters

Chemical name 10% Sodium hypochlorite Scale inhibitor (BL6501)

No Pump B B

Stroke/Freq 35/50 30/25

Level Tank 80%

VEOLIA Chemical Stock

Chemical Name Package Quantity Remark

DEPOSITROL BL6501 230 kg / Drum - Scale inhibitor

FLOGARD MS6209 25 kg / Pail 1 Corrosion inhibitor

SPECTRUS NX1100 25 kg / Pail 4 For Slugdose cooling 

SPECTRUS BD1550 25 kg / Pail 1 For Slugdose cooling 

50% Sulfuric acid 1,000 kg / Tote - pH Adjustment

10% Sodium hypochlorite 1,000 kg / Tote - Oxidizing Biocide

50 % Sulfuric Acid (H2SO4)  

A

50/75

76%

Corrosion inhibitor (MS6209)  

A

35/25

44%96%

Parameter Unit
Cooling water

        Water Analysis Report

Customer : Chonburi Clean Energy (CCE)

ATTN: K. Pakorn, K.Wuttichat and CCE Operation team

Sample system : Cooling & Waste Water System

Sampling date : 1-Feb-24

SUEZ Rep. : Chayanit R./ Satapan P./ Aonpailin P. Tel. 082-4686959/ 086-9698195/ 086-4038334

Cooling System

Make up Cooling VEOLIA Online CCE Online Control Waste Effluent Control

pH 7.69 8.23 8.24 8.23 8.0-8.5* 7.72 5.5-9.0

Conductivity μs/cm 282 1,737 1,720 1,619 1,900* 1,636.0

Total Dissolved Solid (TDS) ppm 197.4 1,215.9 1,145.2 <3,000

Turbidity NTU 2.77 3.25

M-Alkalinity ppm as CaCO3 60 88

T-Hardness ppm as CaCO3 58 364 <800

Ca-Hardness ppm as CaCO3 40 312 <500

Chloride ppm as Cl 30 204 <250

Silica ppm as SiO2 7.4 58.10 <150

T-Iron ppm as Fe2+ 0.08 0.08

Phosphate ppm as PO4
3- 0.48 4.5 4.0 - 8.0*

Zinc ppm as Zn 0.35 0.34 <5

Free Residual Chlorine ppm as Cl 0.21 ND <1

STP-Polymer ppm 5.21 4.0 - 8.0*

Chemical Oxygen Demand (COD) ppm 37.0 < 750 

Copper ppm as Cu2+ 0.000 <2

LSI 1.36 <2.0*

Cycle of Concentration(COC) 7.85 8.0

Remark: (*) SUEZ Recommended

Recommendations

Make up water

- Conductivity and chloride of make up water (WHA) tend to be increased.

Cooling system

- pH is good in control. Recommend to control pH in 8.2-8.3 that suitable for operation due to cycle up.

- Conductivity is good in control l. Please keep monitor and consider to blowdown when conductivity around 1,700-1,800 us/cm.

- Turbidity is good in condition that means the main condenser is at low risk to face fouling from Suspended Solid.

- Residual phosphate is good in control for prevent corrosion in system

- Free residual chlorine is good in control (Continue feed 11 hours/day and keep monitor stroke pump at 40/50).

- STP-Polymer residual is good in control that help prevent scaling in system.

Waste Water System

- Total dissolved solid and COD are good in control. Please keep monitoring conductivity < 3,000 us/cm.

Chemical dosing parameters

Chemical name 10% Sodium hypochlorite Scale inhibitor (BL6501)

No Pump B B

Stroke/Freq 35/50 30/25

Level Tank 80%

VEOLIA Chemical Stock

Chemical Name Package Quantity Remark

DEPOSITROL BL6501 230 kg / Drum - Scale inhibitor

FLOGARD MS6209 25 kg / Pail 1 Corrosion inhibitor

SPECTRUS NX1100 25 kg / Pail 3 For Slugdose cooling 

SPECTRUS BD1550 25 kg / Pail 1 For Slugdose cooling 

50% Sulfuric acid 1,000 kg / Tote - pH Adjustment

10% Sodium hypochlorite 1,000 kg / Tote - Oxidizing Biocide

50 % Sulfuric Acid (H2SO4)  

A

50/75

92%

Corrosion inhibitor (MS6209)  

A

35/25

35%88%

Parameter Unit
Cooling water

        Water Analysis Report



Customer : Chonburi Clean Energy (CCE)

ATTN: K. Pakorn, K.Wuttichat and CCE Operation team

Sample system : Cooling & Waste Water System

Sampling date : 4-Mar-24

Veolia Rep. : Bongkot K./ Chayanit R./ Satapan P./ Aonpailin P. Tel. 087-4689440/ 082-4686959/ 086-9698195/ 086-4038334

Cooling System

Make up Cooling VEOLIA Online CCE Online Control Waste Effluent Control

pH 7.86 8.24 8.26 8.18 8.0-8.5* 8.13 5.5-9.0

Conductivity μs/cm 300 1,279 1,291 1,258 1,900* 1,807.0

Total Dissolved Solid (TDS) ppm 210.0 895.3 1,264.9 <3,000

Turbidity NTU 1.36 1.33

M-Alkalinity ppm as CaCO3 70 104

T-Hardness ppm as CaCO3 62 272 <800

Ca-Hardness ppm as CaCO3 48 204 <500

Chloride ppm as Cl 37 164 <250

Silica ppm as SiO2 9.8 43.06 <150

T-Iron ppm as Fe2+ 0.03 0.06

Phosphate ppm as PO4
3- 0.32 5.6 4.0 - 8.0*

Zinc ppm as Zn 0.63 0.57 <5

Free Residual Chlorine ppm as Cl 0.37 ND <1

STP-Polymer ppm 7.45 4.0 - 8.0*

Chemical Oxygen Demand (COD) ppm 85.0 < 750 

Copper ppm as Cu2+ 0.000 <2

LSI 1.28 <2.0*

Cycle of Concentration(COC) 4.40 8.0

Remark: (*) VEOLIA Recommended

Recommendations

Make up water

- Conductivity and chloride of make up water (WHA) tend to be increased.

Cooling system

- pH is good in control. Recommend to control pH in 8.2-8.3 that suitable for operation due to cycle up.

- Conductivity is good in control. Please keep monitor and consider to blowdown when conductivity around 1,700-1,800 us/cm.

- Turbidity is good in condition that means the main condenser is at low risk to face fouling from Suspended Solid.

- Residual phosphate is good in control for prevent corrosion in system

- Free residual chlorine is good in control (Continue feed 11 hours/day and keep monitor stroke pump at 40/50).

- STP-Polymer residual is good in control that help prevent scaling in system.

Waste Water System

- Total dissolved solid and COD are good in control. Please keep monitoring conductivity < 3,000 us/cm.

Chemical dosing parameters

Chemical name 10% Sodium hypochlorite Scale inhibitor (BL6501)

No Pump B B

Stroke/Freq 40/50 35/25

Level Tank 48%

VEOLIA Chemical Stock

Chemical Name Package Quantity Remark

DEPOSITROL BL6501 230 kg / Drum 1 Scale inhibitor

FLOGARD MS6209 25 kg / Pail 5 Corrosion inhibitor

SPECTRUS NX1100 25 kg / Pail 3 For Slugdose cooling 

SPECTRUS BD1550 25 kg / Pail 2 For Slugdose cooling 

50% Sulfuric acid 1,000 kg / Tote 200L pH Adjustment

10% Sodium hypochlorite 1,000 kg / Tote 80L Oxidizing Biocide

50/75 35/25

58% 68% 25%

A A

50 % Sulfuric Acid (H2SO4)  Corrosion inhibitor (MS6209)  

Parameter Unit
Cooling water

        Water Analysis Report

Customer : Chonburi Clean Energy (CCE)

ATTN: K. Pakorn, K.Wuttichat and CCE Operation team

Sample system : Cooling & Waste Water System

Sampling date : 1-Apr-24

Veolia Rep. : Bongkot K./ Chayanit R./ Satapan P./ Aonpailin P. Tel. 087-4689440/ 082-4686959/ 086-9698195/ 086-4038334

Cooling System

Make up Cooling VEOLIA Online CCE Online Control Waste Effluent Control

pH 7.50 8.21 8.22 8.20 8.0-8.5* 7.46 5.5-9.0

Conductivity μs/cm 324 1,807 1,809 1,769 1,900* 2,640.0

Total Dissolved Solid (TDS) ppm 226.8 1,264.9 1,848.0 <3,000

Turbidity NTU 1.46 1.12

M-Alkalinity ppm as CaCO3 66 100

T-Hardness ppm as CaCO3 62 384 <800

Ca-Hardness ppm as CaCO3 48 312 <500

Chloride ppm as Cl 39 260 <250

Silica ppm as SiO2 8.3 47.30 <150

T-Iron ppm as Fe2+ 0.25 0.06

Phosphate ppm as PO4
3- 0.86 4.2 4.0 - 8.0*

Zinc ppm as Zn 0.34 0.10 <5

Free Residual Chlorine ppm as Cl 0.20 ND <1

STP-Polymer ppm 6.63 4.0 - 8.0*

Chemical Oxygen Demand (COD) ppm 60.0 < 750 

Copper ppm as Cu2+ 0.000 <2

LSI 1.40 <2.0*

Cycle of Concentration(COC) 5.70 8.0

Remark: (*) VEOLIA Recommended

Recommendations

Make up water

- Conductivity and chloride of make up water (WHA) tend to be increased.

Cooling system

- pH is good in control. Recommend to control pH in 8.2-8.3 that suitable for operation due to cycle up.

- Conductivity is good in control. Please keep monitor and consider to blowdown when conductivity around 1,700-1,800 us/cm. 

- Turbidity is good in condition that means the main condenser is at low risk to face fouling from Suspended Solid.

- Residual phosphate is good in control for prevent corrosion in system

- Free residual chlorine is good in control (Continue feed 11 hours/day and keep monitor stroke pump at 40/50).

- STP-Polymer residual is good in control that help prevent scaling in system.

Waste Water System

- Total dissolved solid and COD are good in control. Please keep monitoring conductivity < 3,000 us/cm.

Chemical dosing parameters

Chemical name 10% Sodium hypochlorite Scale inhibitor (BL6501)

No Pump B B

Stroke/Freq 40/50 35/25

Level Tank 58%

VEOLIA Chemical Stock

Chemical Name Package Quantity Remark

DEPOSITROL BL6501 230 kg / Drum 2 Scale inhibitor

FLOGARD MS6209 25 kg / Pail 5 Corrosion inhibitor

SPECTRUS NX1100 25 kg / Pail 6 For Slugdose cooling 

SPECTRUS BD1550 25 kg / Pail 3 For Slugdose cooling 

50% Sulfuric acid 1,000 kg / Tote 550L pH Adjustment

10% Sodium hypochlorite 1,000 kg / Tote 200L Oxidizing Biocide

Parameter Unit
Cooling water

        Water Analysis Report

88%

50 % Sulfuric Acid (H2SO4)  

A

50/75

70%

Corrosion inhibitor (MS6209)  

A

35/25

40%



Customer : Chonburi Clean Energy (CCE)

ATTN: K. Pakorn, K.Wuttichat and CCE Operation team

Sample system : Cooling & Waste Water System

Sampling date : 16-May-24

Veolia Rep. : Bongkot K./ Chayanit R./ Satapan P./ Aonpailin P. Tel. 087-4689440/ 082-4686959/ 086-9698195/ 086-4038334

Cooling System

Make up Cooling VEOLIA Online CCE Online Control Waste Effluent Control

pH 7.44 8.12 8.12 8.19 8.0-8.5* 7.74 5.5-9.0

Conductivity μs/cm 321 1,710 1,505 1,655 1,900* 2,095.0

Total Dissolved Solid (TDS) ppm 224.7 1,197.0 1,466.5 <3,000

Turbidity NTU 1.19 2.17

M-Alkalinity ppm as CaCO3 64 88

T-Hardness ppm as CaCO3 64 370 <800

Ca-Hardness ppm as CaCO3 50 292 <500

Chloride ppm as Cl 37 210 <250

Silica ppm as SiO2 7.0 44.30 <150

T-Iron ppm as Fe2+ 0.04 0.08

Phosphate ppm as PO4
3- 0.70 4.7 4.0 - 8.0*

Zinc ppm as Zn 0.42 0.10 <5

Free Residual Chlorine ppm as Cl 0.21 ND <1

STP-Polymer ppm 6.17 4.0 - 8.0*

Chemical Oxygen Demand (COD) ppm 51.0 < 750 

Copper ppm as Cu2+ 0.000 <2

LSI 1.22 <2.0*

Cycle of Concentration(COC) 6.33 8.0

Remark: (*) VEOLIA Recommended

Recommendations

Make up water

- Conductivity and chloride of make up water (WHA) tend to be increased.

Cooling system

- pH is good in control. Recommend to control pH in 8.2-8.3 that suitable for operation due to cycle up.

- Conductivity is good in control. Please keep monitor and consider to blowdown when conductivity around 1,700-1,800 us/cm.

- Turbidity is good in condition that means the main condenser is at low risk to face fouling from Suspended Solid.

- Residual phosphate is good in control for prevent corrosion in system

- Free residual chlorine is good in control (Continue feed 11 hours/day and keep monitor stroke pump at 40/50).

- STP-Polymer residual is good in control that help prevent scaling in system.

Waste Water System

Chemical dosing parameters

Chemical name 10% Sodium hypochlorite Scale inhibitor (BL6501)

No Pump B B

Stroke/Freq 40/50 35/25

Level Tank 100%

VEOLIA Chemical Stock

Chemical Name Package Quantity Remark

DEPOSITROL BL6501 230 kg / Drum 1 Scale inhibitor

FLOGARD MS6209 25 kg / Pail 3 Corrosion inhibitor

SPECTRUS NX1100 25 kg / Pail 3 For Slugdose cooling 

SPECTRUS BD1550 25 kg / Pail 2 For Slugdose cooling 

50% Sulfuric acid 1,000 kg / Tote 50L pH Adjustment

10% Sodium hypochlorite 1,000 kg / Tote 50L Oxidizing Biocide

Parameter Unit
Cooling water

        Water Analysis Report

1%

  - Total dissolved solid and COD are good in control. Please keep monitoring conductivity < 3,000 us/cm.

50 % Sulfuric Acid (H2SO4)  

A

55/100

70%

Corrosion inhibitor (MS6209)  

A

40/25

36%

Customer : Chonburi Clean Energy (CCE)

ATTN: K. Pakorn, K.Wuttichat and CCE Operation team

Sample system : Cooling & Waste Water System

Sampling date : 4-Jun-24

Veolia Rep. : Bongkot K./ Chayanit R./ Satapan P./ Aonpailin P. Tel. 087-4689440/ 082-4686959/ 086-9698195/ 086-4038334

Cooling System

Make up Cooling VEOLIA Online CCE Online Control Waste Effluent Control

pH 7.70 8.08 8.14 8.18 8.0-8.5* 7.95 5.5-9.0

Conductivity μs/cm 336 2,018 1,893 1,621 1,900* 2,190.0

Total Dissolved Solid (TDS) ppm 235.2 1,412.6 1,533.0 <3,000

Turbidity NTU 1.19 3.19

M-Alkalinity ppm as CaCO3 64 84

T-Hardness ppm as CaCO3 70 436 <800

Ca-Hardness ppm as CaCO3 50 352 <500

Chloride ppm as Cl 38 252 <250

Silica ppm as SiO2 10.3 54.00 <150

T-Iron ppm as Fe2+ 0.06 0.18

Phosphate ppm as PO4
3- 0.36 5.4 4.0 - 8.0*

Zinc ppm as Zn 0.46 0.27 <5

Free Residual Chlorine ppm as Cl 0.24 ND <1

STP-Polymer ppm 7.57 4.0 - 8.0*

Chemical Oxygen Demand (COD) ppm 48.0 < 750 

Copper ppm as Cu2+ 0.000 <2

LSI 1.25 <2.0*

Cycle of Concentration(COC) 5.24 8.0

Remark: (*) VEOLIA Recommended

Recommendations

Make up water

- Conductivity and chloride of make up water (WHA) tend to be increased.

Cooling system

- pH is good in control. Recommend to control pH in 8.2-8.3 that suitable for operation due to cycle up.

- Conductivity is higher than control. Recommend to manual blowdown to control conductivity around 1,700-1,800 us/cm.

- Turbidity is good in condition that means the main condenser is at low risk to face fouling from Suspended Solid.

- Residual phosphate is good in control for prevent corrosion in system

- Free residual chlorine is good in control (Continue feed 11 hours/day and keep monitor stroke pump at 40/50).

- STP-Polymer residual is good in control that help prevent scaling in system.

Waste Water System

Chemical dosing parameters

Chemical name 10% Sodium hypochlorite Scale inhibitor (BL6501)

No Pump B B

Stroke/Freq 40/50 35/50

Level Tank 86%

VEOLIA Chemical Stock

Chemical Name Package Quantity Remark

DEPOSITROL BL6501 230 kg / Drum - Scale inhibitor

FLOGARD MS6209 25 kg / Pail 4 Corrosion inhibitor

SPECTRUS NX1100 25 kg / Pail 4 For Slugdose cooling 

SPECTRUS BD1550 25 kg / Pail 3 For Slugdose cooling 

50% Sulfuric acid 1,000 kg / Tote 400L pH Adjustment

10% Sodium hypochlorite 1,000 kg / Tote 600L Oxidizing Biocide

Parameter Unit
Cooling water

        Water Analysis Report

80%

  - Total dissolved solid and COD are good in control. Please keep monitoring conductivity < 3,000 us/cm.

50 % Sulfuric Acid (H2SO4)  

A

55/100

90%

Corrosion inhibitor (MS6209)  

A

40/25

47%
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    1.Location All Plant 

 

 

 

 

 

 

 

 

 

 

 

 

2.  Cooling tower  Wastewater treatment 

2.1.   Cooling Tower   Waste water treatment  

      
 

System Equipment No. Equipment Name 

Fire protection C1SGA12GH001 Jockey pump 

Fire protection F4SGA10GH001 Electric Driven fire 

pump 

Fire Protection C1SGA11GH001 Diesel Driven fire 

pump 

PPE Required 

 Safety 

 

 

 

 
 

 Ear Muff 

 

 

 Safety 

 

 

 Safety boots 

 

 

Waster water 

Water plant 

Cooling Tower 

Boiler Chemical 
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2.2  Cooling Tower 

Chemical Name Package Min Max 

DEPOSITROL BL6501, Scale inhibitor 230 kg / Drum 100 460 

FLOGARD MS6209, Corrosion inhibitor 25 kg / Pail 1 5 

SPECTRUS NX1100, For Slugdose cooling 25 kg / Pail 1 7 

SPECTRUS BD1550, For Slugdose cooling 25 kg / Pail 1 3 

50% Sulfuric acid, pH Adjustment 1,000 kg / Tote 200 900 

10% Sodium hypochlorite, Oxidizing Biocide 1,000 kg / Tote 200 1200 

Cooling System 

Parameter Unit Cooling water Wastewater 

Control Control 

pH  8.0-8.5* 5.5-9.0 

Conductivity s/cm 1,900*  

Total Dissolved Solid (TDS) ppm  <3,000 

Turbidity NTU 15  

M-Alkalinity ppm as CaCO3   

T-Hardness ppm as CaCO3 <800  

Ca-Hardness ppm as CaCO3 <500  

Chloride ppm as Cl <250  

Silica ppm as SiO2 <100  

T-Iron ppm as Fe2+ 3  

Phosphate ppm as PO43- 4.0 - 8.0*  

Zinc ppm as Zn  <5 

Free Residual Chlorine ppm as Cl 0.2 – 0.5 <1 

STP-Polymer ppm 4.0 - 8.0*  

Chemical Oxygen Demand (COD) ppm  < 750 

Copper ppm as Cu2+  <2 

LSI  <2.0*  

Cycle of Concentration (COC)  9  
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3.  Sand filter and Reverse Osmosis  EDI 

  3.1  WATER TREATMENT  Filtered, RO, EDI 

    (STEAM) 

  WATER TREATMENT   

 

Pretreatment - Sand filter and Reverse Osmosis 

Parameter Unit 

 

Sand 

filter 

RO Feed RO Product RO Brine 

 

EDI Outlet 

Control Control Control Control Control 

pH   6.5-8.5 6.5-8.5 6.5-9.5 6.0-7.5 

pH-online    6.5-8.5  6.0-7.5 

Conductivity s/cm   10  1 

Conductivity-

online 

s/cm   10  1 

Turbidity NTU <1 <0.2    

M-Alkalinity ppm as CaCO3      

T-Hardness ppm as CaCO3      

Ca-Hardness ppm as CaCO3      

Silica ppm as SiO2      

Silica-online ppm as SiO2      

T-Iron ppm as Fe2+      

FRC ppm as Cl  nil    

SDI (1 time/week)  < 5    

**Microbiological 

Bacteria 

cfu/ml  < 1,000    

% Recovery %   70%   

% Salt Rejection %   > 97%   

   3.   RO 

Chemical Name Package Min Max 

HYPERSPERSE MDC704i, Antiscale 25 kg / Pail 1 4 

BIOMATE MBC2881, Biocide 25 kg / Pail 1 4 

10% Sodium Hydroxide, pH Adjustment 30 kg / Pail 1 3 
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4.  Boiler Water 

  4.1  Boiler  (STEAM) 

 (STEAM)   
Boiler  

 

Boiler water system 

Parameter 

 

Unit 

 

Boiler feed water Boiler drum Condensate Steam 

Control Control Control Control 

pH  8.8-9.4*  9.4-10.4* 8.8-9.4* 8.8-9.4* 

Conductivity s/cm <20 <250 <20 <20 

Silica ppm as SiO2 < 0.02* <2* <0.02* <0.02* 

T-Iron ppm as Fe2+ < 0.03* <0.5* <0.03* <0.03* 

Phosphate ppm as PO4  10-30*   

DEHA (as CHZ) ppm 0.05-0.08    

**Dissolve Oxygen ppb <7*    

 

3.2  Boiler  

Chemical Name Package Min Max 

STEAMATE NA0880, Neutralizing Amine 25 kg / Pail 1 4 

CORTROL OS5614, Oxygen Scavenger 25 kg / Pail 3 15 

OPTISPERSE HP3100, Phosphate 30 kg / Pail 1 4 
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Doc number Document name  Location End User  Controlled Doc. 

Location  

10-CH02-OP-FM-

0001-V1.0 

CCE OPT 

DILYREPORT&CONSUMTIONRECORD 
Operations   

Shift Supervisor IMS DCC 

 Water Analysis Report Veolia Operations Shift Supervisor IMS DCC 

     

     

     

     

     

     

     

     

     

     

     

     




