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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This section lists other documents that are superseded and obsoleted (i.e., taken out of use) as a result of 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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 ( ) .13(2)-1/2555-

. DIWG184800092 150102 - N 1890 - -   

5
 

( ) 

.46(2)-1/2555-
. DIWG164800195 150102 - N 807 - -   

6  
( ) 

.9(4)-1/2536-
. DIWG166000257 150102 - N 5124 - -   

7
  
 ( ) .13(2)-1/2555-

. DIWG184800092 150103 - N 1890 - -   

8
 

( ) 

.46(2)-1/2555-
. DIWG164800195 150203 - N 807 - -   

9  
( ) 

.9(4)-1/2536-
. DIWG166000257 160306 - N 1464 - -   

10  
  3-105-35/60 - 191212 - N 880 - -   

11  
 3-106-19/57 DIWG142800085 191212 - N 12020 - -   

12   
 

3-105-
161/48 DIWG070900394 191212 - N 4160 - -   

13
   

 3-105-3/56 - 191212 - N 15570 - -   

14 3-105-
135/47 - 191212 - N 2670 - -   

15 3-105-
135/47 - 191212 - N 7700 - -   

            

 ........................................................  / 

 ........................................................ 
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 ( .7) 

  



 ( .7) ( .7)

        .88(2)-3/2560- .
 : : 17  2566

13 13 HAZHAZ ( .)( .)

1

 

( )

( )

3-53(3)-1/50 DIW-G-
094800166 150102 N - 043 4280   

2

 

( )
.86-1/2543-

.
DIW-G-

054802269 070299 N - 043 2450   

3

   

 

3-105-136/47 DIW-D-
060900073 191212 N - 074 4960   

4

 
.71-1/2544-

.
DIW-G-

054801048 070213 N - 043 7310   

5
 

 
 

3-105-161/48 DIW-D-
070900071 191212 N - 043 1600   

6

 
 

( )
.77(2)-25/2540-

.
DIW-G-

054800800 150102 N - 043 2300   

7
 

3-106-19/57 DIW-D-
142800010 191212 N - 043 10100   

8

 
 

 
( )

.65-2/2546-
.

DIW-G-
054802145 160306 N - 074 1590   

9

 

 
 

.53(6)-1/2555-
.

DIW-G-
140800160 120105 N - 043 1860   

10 ( )
.41(1)-1/2557-

.
DIW-G-

140900325 120105 N - 043 5730   

11

 

( )
.77(1)-1/2540-

.
DIW-G-

054801170 191212 N - 074 1340   

12  3-43(2)-1/13 DIW-G-
056000896 150102 N - 043 6730   

           

 ........................................................  / 

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

 

 ( .7) ( .7)

        .88(2)-3/2560- .
 : : 17  2566

13 13 HAZHAZ ( .)( .)

1
 

( ) .9(4)-1/2551-
.

DIW-G-
136000684 150101 N - 043 385   

2

 
 

( )

.12(4)-1/2557-
.

DIW-G-
170900278 150101 N - 043 125   

3

 

( )
3-

53(5)-1/46
DIW-G-

054800677 150102 N - 043 4340   

4
 

( ) 3-86-1/44 DIW-G-
054802558 040222 N - 043 5980   

5
 

3-106-19/57 DIW-D-
142800010 191212 N - 043 11620   

6
 

 

.37-180/2564-
.

DIW-G-
234800134 160306 N - 043 380   

7
 

 

.37-180/2564-
.

DIW-G-
234800134 191208 N - 043 440   

8
 

( ) .9(4)-1/2551-
.

DIW-G-
136000684 020601 N - 043 770   

9
 

( ) .9(4)-1/2551-
.

DIW-G-
136000684 150102 N - 043 2695   

10

 
 

( )
.13(2)-1/2555-

.
DIW-G-

184800092 150102 N - 043 1770   

11

 
 

 (
) 

.53(5)-4/2544-
.

DIW-G-
214800252 191212 N - 043 1170   

12

 
 

( )

.12(4)-1/2557-
.

DIW-G-
170900278 150102 N - 043 125   

13
 

 

.37-180/2564-
.

DIW-G-
234800134 191208 N - 043 890   

14

 
 

( )
.13(2)-1/2555-

.
DIW-G-

184800092 150103 N - 043 1770   

15

 
 

( )

.12(4)-1/2557-
.

DIW-G-
170900278 150101 N - 043 125   

16

 
 .77(2)-4/2556-

.
DIW-G-

140900341 150102 N - 043 480   

17

 

( )
.77(1)-1/2540-

.
DIW-G-

054801170 191212 N - 074 490   

           

 ........................................................  / 

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



 ( .7) ( .7)

        .88(2)-3/2560- .
 : : 15  2566

13 13 HAZHAZ ( .)( .)

1

 

( )
.64(12)-2/2554-

.
DIW-G-

180900797 150101 N - 043 530   

2
 

 
 

3-105-161/48 DIW-D-
070900071 191212 N - 043 6620   

3

 

( )

( )

3-53(3)-1/50 DIW-G-
094800166 150102 N - 043 8160   

4

   

 

3-105-136/47 DIW-D-
060900073 191212 N - 074 11030   

5
 

( ) .9(4)-1/2551-
.

DIW-G-
136000684 150101 N - 043 821   

6
 

( ) .9(4)-1/2536-
.

DIW-G-
166000257 150101 N - 043 769   

7
 

( ) .9(4)-1/2536-
.

DIW-G-
166000257 150102 N - 043 5383   

8
 

 (
) 

.15(1)-1/2559-
.

DIW-G-
174800128 150102 N - 043 1340   

9

 
 

( )
3-81(3)-5/57 - 191212 N - 043 1950   

10

 
 

( )
3-81(3)-2/50 - 191212 N - 043 1540   

11

 

 
 

3-78(2)-2/50 DIW-G-
074800277 191212 N - 043 1780   

12
 

( ) .9(4)-1/2551-
.

DIW-G-
136000684 020601 N - 043 1642   

13
 

( ) .9(4)-1/2551-
.

DIW-G-
136000684 150102 N - 043 5747   

14
 

( ) .9(4)-1/2536-
.

DIW-G-
166000257 160306 N - 043 1538   

15

 

( )
.64(12)-2/2554-

.
DIW-G-

180900797 150102 N - 043 530   

16

 

( )
.77(1)-1/2540-

.
DIW-G-

054801170 191212 N - 074 460   

17
 

3-106-19/57 DIW-D-
142800010 191212 N - 043 15400   

           

 ........................................................  / 

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

 ( .7) ( .7)

        .88(2)-3/2560- .
 : : 12  2566

13 13 HAZHAZ ( .)( .)

1

 
 

( )

.46(2)-1/2555-
.

DIW-G-
164800195 150101 N - 043 604   

2

 
 

( )

.46(2)-1/2555-
.

DIW-G-
164800195 150102 N - 043 453   

3
 

3-106-19/57 DIW-D-
142800010 191212 N - 043 10420   

4
 

 (
) 

.15(1)-1/2559-
.

DIW-G-
174800128 150102 N - 043 3340   

5

 

( )

( )

3-53(3)-1/50 DIW-G-
094800166 150102 N - 043 5250   

6  3-105-35/60 - 191212 N - 043 3290   

7  
( ) 

.15(1)-1/2551-
.

DIW-G-
104800065 160306 N - 043 9670   

8
 

( ) .9(4)-1/2548-
.

DIW-G-
136000676 020601 N - 043 2012   

9
 

( ) .9(4)-1/2548-
.

DIW-G-
136000676 150101 N - 043 1006   

10
 

( ) .9(4)-1/2548-
.

DIW-G-
136000676 150102 N - 043 7042   

11
 

( ) .9(4)-1/2551-
.

DIW-G-
136000684 020601 N - 043 292   

12
 

( ) .9(4)-1/2551-
.

DIW-G-
136000684 150101 N - 043 146   

13
 

( ) .9(4)-1/2536-
.

DIW-G-
166000257 150102 N - 043 4627   

14

 
.71-1/2544-

.
DIW-G-

054801048 070213 N - 043 6880   

15

   

 

3-105-136/47 DIW-D-
060900073 191212 N - 074 32340   

16

 
  3-44-2/47 DIW-G-

050901479 070213 N - 043 5100   

17
 

( ) .9(4)-1/2536-
.

DIW-G-
166000257 150101 N - 043 661   

18

 
 

( )

.46(2)-1/2555-
.

DIW-G-
164800195 150203 N - 043 453   

19
 

( ) .64(12)-2/2550-
.

DIW-G-
110800026 150102 N - 043 2810   

20
 

( ) .9(4)-1/2551-
.

DIW-G-
136000684 150102 N - 043 1022   

21
 

( ) .9(4)-1/2536-
.

DIW-G-
166000257 160306 N - 043 10232   

           

 ........................................................  / 

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

 



 ( .7) ( .7)

        .88(2)-3/2560- .
 : : 17  2566

13 13 HAZHAZ ( .)( .)

1

 

( )
.77(1)-1/2540-

.
DIW-G-

054801170 150102 N - 043 1560   

2

 

( )

( )

3-
53(3)-1/50

DIW-G-
094800166 150102 N - 043 7640   

3  3-105-35/60 - 191212 N - 043 2510   

4  (
) 3-27(7)-4/62 DIW-G-

223000050 040222 N - 043 45270   

5

   

 

3-105-
136/47

DIW-D-
060900073 191212 N - 074 3080   

6 3-105-
135/47

DIW-D-
070900022 191212 N - 043 11000   

7
 

3-106-19/57 DIW-D-
142800010 191212 N - 043 32120   

8  
 

.23(4)-1/2556-
.

DIW-G-
224800359 040209 N - 043 1940   

9

 
  3-44-2/47 DIW-G-

050901479 070213 N - 043 5710   

10
 

 (
) 

.15(1)-1/2559-
.

DIW-G-
174800128 150102 N - 043 4060   

11  
 

.25-1/2534-
.

DIW-G-
085801017 120105 N - 043 1060   

           

 ........................................................  / 

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

 

 ( .7) ( .7)

        .88(2)-3/2560- .
 : : 15  2566

13 13 HAZHAZ ( .)( .)

1

 
  

3-105-3/56 - 191212 N - 043 15570   

2

 
 

( )
.13(2)-1/2555-

.
DIW-G-

184800092 150102 N - 043 1890   

3

 
 

( )
.13(2)-1/2555-

.
DIW-G-

184800092 150103 N - 043 1890   

4  3-105-35/60 - 191212 N - 043 880   

5
 

( ) .9(4)-1/2536-
.

DIW-G-
166000257 150102 N - 043 5124   

6
 

( ) .9(4)-1/2536-
.

DIW-G-
166000257 160306 N - 043 1464   

7

 
 

( )

.46(2)-1/2555-
.

DIW-G-
164800195 150101 N - 043 1076   

8

 
 

( )

.46(2)-1/2555-
.

DIW-G-
164800195 150102 N - 043 807   

9 3-105-
135/47

DIW-D-
070900022 191212 N - 043 7700   

10
 

( ) .9(4)-1/2536-
.

DIW-G-
166000257 150101 N - 043 732   

11

 

( )
.77(1)-1/2540-

.
DIW-G-

054801170 150102 N - 043 1210   

12 3-105-
135/47

DIW-D-
070900022 191212 N - 043 2670   

13

 
 

( )

.46(2)-1/2555-
.

DIW-G-
164800195 150203 N - 043 807   

14
 

 
 

3-105-
161/48

DIW-D-
070900071 191212 N - 043 4160   

15
 

3-106-19/57 DIW-D-
142800010 191212 N - 043 12020   

           

 ........................................................  / 

 ....................................................... 
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Chemical 40% Urea water
99% Sodium Bicarbonate

 ( NaHCO  )
Activated Carbon

m3 Kg. Kg.2

10.86 209540.00 2417.00
11.14 204371.00 2281.50
14.16 208912.20 2246.50
11.15 197350.00 1613.00
11.09 216582.20 2131.40
11.22 296349.40 2072.00

Total 69.61 1,333,104.80                                 12,761.40                             

    . .2566
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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 

Page 3 of 22 Page 4 of 22 
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Delivery Note
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     

Spare Part Replacement (16 October 2023) 

Item Description 

1 Change Filter Probe  #CEMS MCS1 ,#CEMS MCS2 
 
  

 
 

                             
 
 
 
 
 
 
 
                            

 

2 

 

 

 

 

 

Change Filter Sec Box  #CEMS MCS1 ,#CEMS MCS2 
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Item Description 

3 Change Filter Blower #CEMS MCS2 
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        E-mail: Service@ase-thai.com     

Item Description 

4 Change Filter Fan #CEMS MCS2 
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MCS100FT Preventive maintenance work and interval 
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Analytical Systems Engineering (Thailand) Co.,Ltd 

   PM & Spare Part CEMS Outage 
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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 38.23 PPM CC502195 19/11/2025 - - Out of Gas 

SO2 78.20 PPM 256240 06/10/2025 1400 1450   

NO 201.00 PPM D832512 06/10/2025 1400 1450   

NO2 193.00 PPM D196051 27/09/2024 1600 1700   

O2 3.99 % Val D196051 27/09/2024 1600 1650   

CO2 201.00 % Val 0832512 27/09/2024 1600 1650   

CO 20.00 PPM D832512 06/10/2025 1400 1500   

HF 22.00 PPM ND11248 24/08/2023 1800 1850   

NH3 50.00 PPM - - 950 900 No Certificate 
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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     

# 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)   0.98 ppm   

CO (0-200)   7.80 ppm   

NO (0-250)   -0.20 ppm   

SO2 (0-250)   3.60 ppm   

NO2 (0-250)   5.50 ppm   

CO2 (0-25)   0.11 % Val   

H2O (0-20)   3.31 % Val   

O2 (0-25)   22.77 % Val   

NOX (0-250)   5.30 ppm   

DUST (0-150)   -6.08 mg/m3   

OPACITY     8.7 %   

FLOW     315.40 l/h   

TEMP   200.10 C°   

HF   0.48 ppm   

NH3   3.41 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)   0.02 ppm 

CO (0-200)   0.10 ppm 

NO (0-250)   0.70 ppm 

SO2 (0-250)   0.20 ppm 

NO2 (0-250)   1.60 ppm 

CO2 (0-25)   0.01 % Val 

H2O (0-20)   2.83 % Val 

O2 (0-25)   20.97 % Val 

NOX (0-250)   2.20 ppm 

DUST (0-150)   0.40 mg/m3 

OPACITY     0.20 % 

FLOW     82,831.63 Nm3/h 

TEMP     173.22 C° 

HF     0.25 ppm 

NH3     0.75 ppm 
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        E-mail: Service@ase-thai.com     

# 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 

 

 

 

 

 

 

 

 

 

 

CALIBRATION 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 -0.0688 -0.0014 38.23 40.08 -0.0484 ± 5.0 % of Span Value Pass   

2 CO ppm 0-250 0 -0.2109 -0.2109 201.00 202.40 -0.0070 ± 5.0 % of Span Value Pass   

3 NO ppm 0-250 0 -0.0839 -0.0839 201.00 200.60 0.0020 ± 2.5 % of Span Value Pass   

4 SO2 ppm 0-100 0 0.1212 0.1212 78.20 80.20 -0.0256 ± 2.5  % of Span Value Pass   

5 NO2 ppm 0-250 0 -0.2161 -0.2161 193.00 191.40 0.0083 ± 2.5 % of Span Value Pass   

6 CO2 % Val 0-25 0 -0.0148 0.0148 20.00 20.05 -0.0500 ± 0.5 % of Span Value Pass   

7 O2 % Val 0-21 20.95 21.1800 -0.2300 3.99 4.43 -0.4400 ± 0.5% of Span Value Pass   

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

9 HF ppm 0-25 0 -0.0247 -0.0247 22.00 22.60 -0.0273 ± 5.0 % of Span Value Pass   

10 NH3 ppm 0-50 0 0.2131 0.2131 50.00 49.49 0.0102 ± 2.5 % of Span Value Pass   
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# 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)   0.33 ppm   

CO (0-200)   7.00 ppm   

NO (0-250)   -0.40 ppm   

SO2 (0-250)   0.20 ppm   

NO2 (0-250)   -0.50 ppm   

CO2 (0-25)   -0.11 % Val   

H2O (0-20)   2.91 % Val   

O2 (0-25)   18.33 % Val   

NOX (0-250)   -0.90 ppm   

DUST (0-150)   -3.18 mg/m3   

OPACITY     -4.50 %   

FLOW     263.20 l/h   

TEMP     199.80 C°   

HF     0.21 ppm   

NH3     -1.30 ppm   
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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 

GAS ANALYZER TEST REPORT (CEMS 2) 

Brand SICK Model MCS100FT Serial No. 19110971 

PROCESS READING AFTER PM 

Parameter Reading Unit Remark 

HCL ( 0-200)   0.20 ppm   

CO (0-200)   0.40 ppm   

NO (0-250)   0.50 ppm   

SO2 (0-250)   1.00 ppm   

NO2 (0-250)   1.50 ppm   

CO2 (0-25)   0.11 % Val   

H2O (0-20)   2.79 % Val   

O2 (0-25)   21.03 % Val   

NOX (0-250)   1.00 ppm   

DUST (0-150)   0.83 mg/m3   

OPACITY     1.18 %   

FLOW     91,324.16 Nm3/h   

TEMP     173.11 C°   

HF     0.02 ppm   

NH3     0.10 ppm   

            

 

 

 

 

 

 

 

 

Page 17 of 22 

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 

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 

 

 

 

 

 

 

 

CALIBRATION REPORT FOR GAS ANALYZER 

Brand SICK Model MCS100FT Serial 19110971 

Item Parameter Unit Range 

Zero Span 

Errow Allowable 

Result 

Remark 
Standard Reading %Error Standard Reading %Error 

( Pass / 

Not 

Pass) 

1 HCL ppm 0-50 0 0.1391 0.0028 38.23 40.0800 0.0484 ± 5.0 % of Span Value Pass   

2 CO ppm 0-250 0 -0.1952 -0.0008 201.00 200.8000 0.0010 ± 5.0 % of Span Value Pass   

3 NO ppm 0-250 0 0.4286 0.0017 201.00 201.9000 0.0045 ± 2.5 % of Span Value Pass   

4 SO2 ppm 0-100 0 -0.1351 -0.0014 78.20 77.9000 0.0038 ± 2.5  % of Span Value Pass   

5 NO2 ppm 0-250 0 0.2482 0.0010 193.00 193.4000 0.0021 ± 2.5 % of Span Value Pass   

6 CO2 % Val 0-25 0 0.0522 -0.0522 20.00 19.9400 0.0600 ± 0.5 % of Span Value Pass   

7 O2 % Val 0-21 20.95 21.1800 -0.2300 3.99 4.4300 0.4400 ± 0.5% of Span Value Pass   

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

9 HF ppm 0-25 0 0.0749 0.0030 22.00 22.1900 0.0086 ± 5.0 % of Span Value Pass   

10 NH3 ppm 0-50 0 0.2055 0.0041 50.00 51.0100 0.0202 ± 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 

.  Part  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 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. Danusorn Chanasoontorn 

Position : Service Engineer 

Email : Service@ase-thai.com 

Tel: +66 81 652 3455 
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 (CEMs online) 

  . .2566



 .14

     (CEMs)

 .14  (CEMs)

  . .2566

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 89.97-113.13 0.12-0.87 0.07-0.86 5.70-7.93 0.55-4.70 8.61-9.67 172.21-178.80 84,870.47-89,077.38

107.35 0.54 0.24 6.51 1.20 8.90 175.20 87,122.84

106.01-116.57 0.02-1.35 0.01-0.44 4.85-7.75 0.58-4.58 8.48-9.13 167.59-175.92 81,790.55-88,048.41

110.25 0.21 0.14 6.49 1.21 8.76 172.93 85,492.04

66.76-116.89 0-1.17 0.14-0.54 3.90-7.93 0.54-10.48 8.50-14.25 172.39-176.81 84,663.11-97,707.95

110.66 0.14 0.28 6.16 1.88 9.00 174.83 86,920.16

0.96-111.62 0-8.93 0-0.91 0.11-7.73 0.01-76.62 8.60-20.79 46.33-177.88 10,434.53-90,539.49

80.61 0.89 0.47 5.07 7.00 11.26 146.97 74,995.78

     

 2566

 2566

 2566

 2566

96.16-115.99 0.00-0.25 0.63-1.02 4.92-7.84 0.37-13.99 8.39-9.50 170.83-179.53 83,414.28-93,161.95

106.53 0.03 0.83 6.70 1.24 9.16 174.50 89,868.36

96.10-112.59 0-0.58 0.66-1.17 4.59-7.10 0.23-3.86 8.59-10.00 169.29-178.20 82,210.82-92,894.07

103.96 0.11 0.91 5.78 1.36 9.44 175.89 89,356.91

136 24 12 8 - - - -

180 30 70 25 - - - -

 : 1.  (Continuous Emission Monitoring System : CEMs)

          

2. 
1/

  (EIA)  . .2560

3. 
2/

    . .2553

        (  50 )

 2566

 EIA
1/

2/

 2566

                                                    T-MON-223013/SECOT                     CCE-T223013(2H)-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) 

Softcopy Location : CCE Share-point 

Owner Division : Operation Division 
Owner Dept/Plant : Operation Department 
Owner Section : –

Version Number : V 0 
Release Date : 01/Nov/2019 
Review Due Date : 01/Nov/2020 

Owner :

 Jirasak Srijan 
 ( Day team leader ) 

Reviewer :

  Kanapot Supasorn 
  (Operation  Manager) 

Approver :

Anusorn Junloy 
(Management Representative) 
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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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Work Instruction (WI) Chonburi Clean Energy  

Air pollution control system  
(CEMS) 

Effective date:  

CCE-OP-WI-22-0014-V2.0 
Shift Supervisor, Control Room and 
Patrol Operators  

 

  

 
Air pollution control system (CEMS) 

 

Author  Reviewer Approver 

 

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

Operations Manager  

Date 

 

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

Plant Manager 

Date 

 

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

General Manager  
Date 

 
 REVISION HISTORY 

REVISION REASON FOR REVISION APPROVED BY 

Version V1.0 

Dated : Jan 2022 
Initial Issue GM 

Version V2.0 

Dated 
  

 
:  

1.  (CEMs)         
2.  EIA  

 
1.Shift Supervisor              -  EIA 

-  

-  Waste 

 

 

2. Control Room Operator    -  850 – 1050       
 

- 
  

-  

3. Patrol Operator              -                     

 

  



 

Work Instruction (WI) Chonburi Clean Energy  

Air pollution control system  
(CEMS) 

Effective date:  

CCE-OP-WI-22-0014-V2.0 
Shift Supervisor, Control Room and 
Patrol Operators  

 

  

 

 
 
 

 
 

 
       (Procedure) 

 ( CEMs )  Startup Plant  
 

1.  ( CEMs ) 
1.1.  Air compressor  - .  Bar 

  
 1.1.1 air compressor A,B  1.1.2 Display air compressor  

    -  Air compressor    (CCE-OP-CL-22-0012-V1.0LOG SHEET STARTUP 

BOILER AND TURBINE) 
 

 

 

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 

 

 

 

Work Instruction (WI) Chonburi Clean Energy  

Air pollution control system  
(CEMS) 

Effective date:  

CCE-OP-WI-22-0014-V2.0 
Shift Supervisor, Control Room and 
Patrol Operators  

 

  

1.2.   (CEMs)    (CCE-

OP-CL-22-0012-V1.0LOG SHEET STARTUP BOILER AND TURBINE) 

  
 1.2.1 CEMs panel   1.2.2 Display CEMs panel 

1.3.  AC  System   (CCE-OP-CL-22-0012-V1.0LOG SHEET STARTUP 

BOILER AND TURBINE) 

  
 1.3.1  AC feeding equipment  1.3.2 Display AC injection  

1.4.  BC   System (CCE-OP-CL-22-0012-V1.0LOG SHEET STARTUP 

BOILER AND TURBINE) 

 

  
 1.4.1  BC feeding equipment            1.4.2 Display BC injection  

 

 

Work Instruction (WI) Chonburi Clean Energy  

Air pollution control system  
(CEMS) 

Effective date:  

CCE-OP-WI-22-0014-V2.0 
Shift Supervisor, Control Room and 
Patrol Operators  

 

  

1.5.  Urea system (CCE-OP-CL-22-0012-V1.0LOG SHEET STARTUP 
BOILER AND TURBINE) 

  
 1.5.1 Urea feeding equipment  1.5.2 Sight glass level and Urea panel 

 

-  Urea tank  60% 

-  Urea panel  
2.  CEMS  

2.1 ON Power     CEMS 1&2 
2.2  ON Power  

  
 2.1 CEMs panel   2.2  ON power CEMs panel 

 
 

ON power  

Sight glass level 

Opower on 

  

 

Work Instruction (WI) Chonburi Clean Energy  

Air pollution control system  
(CEMS) 

Effective date:  

CCE-OP-WI-22-0014-V2.0 
Shift Supervisor, Control Room and 
Patrol Operators  

 

  

 
3.  Control room   Display CEMs 

CCR ROOM   

  
 3.1 Display CEMs panel   3.2 Display DCS CEMs system  

 

4.  
4.1.    

   EIA 

 (SO2)   ppm  24 ppm 

 (NO2)   ppm  136 ppm 

 (HCl)   ppm  8 ppm 

   mg/   12 mg/  

       

 

 

 

 

 



 

Work Instruction (WI) Chonburi Clean Energy  

Air pollution control system  
(CEMS) 

Effective date:  

CCE-OP-WI-22-0014-V2.0 
Shift Supervisor, Control Room and 
Patrol Operators  

 

  

 4.2  NOx  
4.2.1  NOx  

   

 / . 
 

  -   

-   

-   

-  emission  

   -  alarm  %  

 

-NOx emission  alarm  

 / . 
 

  -  Air NOx 

- excess oxygen 4 - 7% 

 / . 
 

  -  hot spot 

-  Thermal NOx 

-   - C 

 / . 
 

  -  

 -  Thermal NOx 

-   - C 

 / . 
 

  -  

-  Fuel NOx 

  -  high alarm  90% 

 

-  NOx  

high alarm  

.   -  air nozzle 

  -  alarm  %  

 

-  NOx  

alarm  

-  

 

 / . 
 

 -   

-   

-   

-  emission  

 

 

 
 

NOx emission 
Alarm 

/No 

  

excess O2 

 

 

 

flue gas recirculation 

 

  RDF 

/YES 

NOx emission 

 

 

Shutdown 

/YES 

/No 

NOx emission 
Alarm 

/YES 

 

 

 

/No 

 

Work Instruction (WI) Chonburi Clean Energy  

Air pollution control system  
(CEMS) 

Effective date:  

CCE-OP-WI-22-0014-V2.0 
Shift Supervisor, Control Room and 
Patrol Operators  

 

  

              4.2.2  

  4.2.2.1  
    mg/m   (SO )   ppm  (NO )  

180 ppm  (HCl)   ppm 

  4.2.2.2   

(post heat temp.) 850 – 1050 °C  (excess O2) 5 - 7 % 

        4.3  

                4.3.1  

  -  PA    3    3 
 

  -  recir. flue gas        – % damper 

  -  RG fan 90 – 95% 

  -  (furnace pressure) -1.0 mbar 

  -  (excess O2) 5 – 7 % 

                4.3.2  

  -   -  

  -   –   

  •  

  •  pusher  

  •  3  

                  4.3.3   (NOx) 

   4.3.3.1  (NO )   ppm  °C 

 °C   °C  NOx

 

     -  damper  flue gas recir.  lane  

     -  flue gas recir.  flue gas  economizer 

 (combustion)  : 
     -  feed water   C 

     -  flue gas  bag filter  C  PA   PA bypass 

damper 

              4.4  shutdown   

    -  Bag filter  

    -  RG fan 

    -   manhole  

     -   
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     4.5  (CEMs) 

-   

-  (auto-calibration)  

     4.6.  SOx or HCL  
4.6.1  SOx or Hcl  

   
 / . 
 

 -   

-   

-   

-  emission  

  -  alarm  %  

 

- SO   HCl  alarm  

 / . 
 

  - BC 

 / . 
 

 -    

-  

 / . 
 

 - BC AC  

(unreacted)  

-  (fluidized bed)  

 / . 
 

 -  

-   Fuel SO2 

  -  high alarm  % 

 

-  SO   

HCl  high alarm  

.   -  feed BC 

  -  alarm  85%  

 

-  SO2  

HCl  alarm  

-  

 

 / . 
 

   

-   

-   

-  emission  

 

 

SO2 or HCl emission 

Alarm 

/No 

/YES 

/No 

/YES 

/YES 

/No 

 BC 

(Lime feed) 

   
BC   

  fly 

ash recirculation 

   RDF 

SO2 or HCl emission 

 

 

Shutdown

SO2 or HCl emission 

Alarm 
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4.6.2  

4.6.2.1  
 

   -    mg/m3 

   -  (SO )   ppm 

   -  (NO )   ppm 

   -  (HCl)   ppm 

                  4.6.2.2   

- (post heat temp.) 850 – 1050 °C 

-  (excess O2) 5 - 7 % 

       4.7  

4.7.1  

  -  PA    3    3
 

-  recir. flue gas    3    – % damper 

-  RG fan 90 – 95% 

-  (furnace pressure) -1.0 mbar 

-  (excess O2) 5 – 7 % 

  4.7.2.  

-   -  

-   –   

•  

•  pusher  

•  3  

      4.8.  

4.8.1  (SO )   ppm BC

 °C (900 - 1000°C)  
   -   

                  4.8.2  (HCl)   ppm  (SO2) 
4.8.3  

   

 4.8.4  BC  

 4.8.5  (pulse air)  4-6 bar 

  –  . 
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 4.8.6  hopper  

       4.9  shutdown   

-  feed BC ,blower, feed screw  

- BC  

-  (duct)  bag filter   bag filter 

-    

      5.0.  (CEMs) 

 -   

 -  (auto-calibration)  

     6.0. CO  
   6.1 CO  

   
 / . 
 

  -   

-    

-   

-  emission  

   -  alarm  85%  

 

- CO  alarm  

 / . 
 

  -   Air/Fuel 

- excess oxygen 4 - 7% 

 / . 
 

  -   

-   - C 

 / . 
 

 -  flue gas  

-   - C 

 / . 
 

 -  CO   

 activated 

carbon   

  -  high alarm  %
 

 -   CO  

alarm  

-  

 
 / . 
 

 -   

-  

-   

-  emission  

 

 
 

CO emission 

Alarm 

  

excess O2 

  

 

 

flue gas recirculation 

  

activated carbon 

CO emission 

  

 

 

/YES 

/No 

/No 

/YES 
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        6.2  

    6. .   
 

                  mg/m3 

                (SO )   ppm 

                (NO )   ppm 

                (HCl)   ppm 

     6. .    

                 (post heat temp.) 850 – 1050 °C 

                 (excess O2) 5 - 7 % 

        6.3  

     6. .    
           -  PA        3       

 

            -  recir. flue gas    3    – % damper  

            -  RG fan 90 – 95%  
            -  (furnace pressure) -1.0 mbar 

            -  (excess O2) 5 – 7 % 

     6. .    
            -   –    
           -   –   

•  

•  pusher  

•    

           6.   (CO)  

        6. .   (CO)  CO   
(dioxin)   

 : 
                              -  °C (850 - 1100°C)  

                               -  -             
                                -  3  

                                -  excess O   – % -  flue gas recir  

              6.5  (CEMs)  

                                 -    
                                 -  (auto-calibration)  
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6.6.  

6.1  

   
 / . 
 

  -   

-  

-   

-  emission  

  -  alarm  %  

 

-  Dust alarm  

 / . 
 

 -  module 

 

 / . 
 

  -  high alarm  %
 

-   module  

  module   

 

.    -   

 module 

-  off-line 

 / . 
 

 -  

module  

 -  on-line 

 

       .   

              . .   

  

                      mg/m3 

                    (SO )   ppm 

                    (NO )   ppm 

                     (HCl)   ppm 

              . .    

                    (post heat temp.) 850 – 1050 °C 

                      (excess O2) 5 - 7 % 

        
 

 

 
 

/No 

/YES 

/YES 

/No Dust emission 

Alarm 

  module 

 bag filter  

bag filter   modules 

  

 

 on-line 
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        .   

             . .   -  PA      
     

                     -  recir. flue gas        – % damper  

                    -  RG fan 90 – 95%  
                    -  (furnace pressure) -1.0 mbar 

                     -  (excess O2) 5 – 7 % 

             . .   

                     -   –   

                     -   –   

                      •  

                      •  pusher  

                      •    

         .   

              . .    mg/M3  
                      -  (air pulse)   
                      -  °C  (  °C)  

                      -  °C    
                      -  (pulse air)  

 

         .   shutdown   

                       -  (duct)  bag filter   bag filter  

                       -     
                       -  (cage)   

                       -   (pulse air)    

                       -  solenoid valve  

                        -  start up   –   

        .   (CEMs) 

                         -   

                         -  (auto-calibration)  
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Related Documents 

 

Doc number Document name  Location End User  Controlled 
Doc. Location  

10-CH02-OP-CL-

0003-V1.0 

LOG SHEET DCS SYSTEM Operations 

Department 

Sup, CCR 

Room 
IMS DCC 

10-CH02-OP-CL-

0002-V1.0 

LOGSHEET BOILER    Operations 

Department 

Sup, CCR -

Field Operator 
IMS DCC 

CCE-OP-CL-22-0012-

V1.0 

0LOG SHEET STARTUP BOILER 

AND TURBINE 

Operations 

Department 

Sup, CCR -Field 

Operator 

IMS DCC 
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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
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Part
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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
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Client Drawing No.
&

Item No.

JFE Drawing No.
&

Item No.

Page
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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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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




