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3.1.3  (Distillation) 
3.1.4  (Filling and Packaging) 
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-  (Diesel Generator) 
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1.  

    Major 
Hazard  (Burner)  

  Emergency Trip 
 Secondary Burn  Burner   

 
•  Interlock  Flame Detector  Emergency Trip      

 Burner 
•  Flame Detector  

Interlock  
2.  

2.1  
 

  Major Hazard 
2.2   

 
   

2.2.1   Tank Car 
 

•  Tank Car  
•  
•  Tank Car  
•  (Hot Work)  
•  
•  
•  (Restricted Area) 

 work permit (hot, cold, 
confined space  digging permit)    

 
•  Explosion Proof 
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2.2.2   2  
1)    

  
 

•  
• Visual Check  
•   (  85%) 
•   

 
•  (Spill Wall)    
•  
•  

 
2)     

 
• /   
•   
•  

2.2.3   
  

 
•    

 
•  

  
•      

 (Work Permit) 
•  
•  

2.2.4  
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•  (Leak Survey)    
•   
•  (Explosion Proof) 

 
•  
•  
•  Explosion Proof  
•  Gas Detector  
•  Gas Detector 
•  
•  

2.2.5   Vent   
 

 
 

•  (Gas Detector) 
 

•  
3.  

3.1    
 (NaOH)   2   

3.1.1     
 

•  
•  
•  
•  
•  (  85%) 
•      
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3.1.2    A   
   

 
•  Tank Car  
•  
•  (Tank Car)  
•  (Hot Work)  
•  
•  
•    Work 

Permit 
•  85% 
•     

3.2  Hydrogenation  Exothermic  
  

 
•  
•  Temperature High Alarm 
• Interlock Close Hydrogen Valve  
•  Hydrogenation 
•  

3.3   
   

  
•  
•    

Emergency Trip Valve  Flow  
3.4  Hydrogen Pack  (Hydrogenation) 

 (Process)  Catalyst  
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•   

 Pack  Vendor  
•  Hydrogen Pack  (Restricted Area) 

  
•   (Check 

Leak)  
4.  

-  Major Hazard 
5.  

5.1   
-   

 2  
1. Fire Side   Pre-Purge 

 Purge   

 
• Purging Volume  5  Volume 

 
•  

(Auto Signal)  Flame Detector   
Flame Detector/Interlock 

2.  Water Side  (Combustion Control) 
  

 
• Pressure High Alarm  Emergency Trip 

 Interlock  
•  (Safety Valve)   

 
•  (Safety Valve)  

 (Safety Valve)  120%  
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5.2  
  

Synchronize  
   

-   

 
•  
•  (Diesel Generator)  

(Breaker)  Synchronize ( ,  
)  Rotor  Stator 

•  Interlock  
Synchronize   Interlock 

 
5.3  

 (Power Transformer) 
 (High Voltage)   Internal 

Fault  (Transformer)  
 

•  Substation 
 Protective Relay  

 
6.  

 Major Hazard  
6.1  

6.1.1   (Burner)  
6.2  

6.2.1  
6.2.2  Purge Hexane 
6.2.3  
6.2.4  
6.2.5  
6.2.6  
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6.3  
6.3.1  (NaOH)  
6.3.2  (Fuel Oil) 
6.3.3  Hydrogen Pack  
6.3.4  (Hydrogenation)  
6.3.5  

6.4  
   Major Hazard 

6.5  
6.5.1   
6.5.2   
6.5.3   
6.5.4   

 
 

 
1.  (Plot  Plan) 
2.  ( Process Description) 
3. Piping and Instrument Diagram 
4. Interlock Diagram/ Logic Diagram 
5.  (Accident Report) 
6.  
7.  (MSDS) 
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  3 ( . . 2542)  
  

      
      

   
 MAJOR HAZARD     

   
 MAJOR HAZARD  

    2     
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    : 15   2544  

  
  

1.      
1.1   

-    
-   

 

 
-   

 

 
-  

 

 
- 

 
 

1.2   A -   
         
    

-    
-   
-  /  

- 
 

-  Check List(4), 
What If Analysis(3) 

1.3   
(Hexane) 

-   
 

 

-    
-   
-   
-   

 330,000 
 

-   
Hexane 

-  Check List(1), 
What If Analysis(1) 

1.4   -   
-   

-  
 

-   

- 
 100ºC 

1.5      
( ) 

-   
-   

-  
 

-   

- 
 100ºC 

1.6  Propylene Glycol   
35% Conc. 

-    
 

 

-   
-   

 7,000  
- 
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1.7  
 H2O2 

-    
   

-. 
 

 25 
 

- 
/  

-  
 , 

 
2.      

 (Seed Handling System)   
2.1  (Seed 

Receiving)  
-  -  

-  
- 

 
- 

 
2.2 

 (Seed Pre-
Cleaning 

- 
 

-  / 
 

-  

-    
-   

 
- 

 

- 
 

- 
 

- 
 Ear Plug 

 

2.3  (Seed 
Drying) 

-  Burner 
  

 

 

-  
- 

 

-  Frame 
Detector 

 Fuel Oil Pump 
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2.4 
  

 

-  (
) 

-  - 
 

-  Implement GMP & 
HACCP 

- 
 

-  
2  

 (SOYBEAN PREPARATION)  
2.5   

(Post Cleaning) 
-   

 
-  
- 

 

- 
 

-  
2.6  

 (Cracking) 
-  
 

- 
 

- 
 

2.7  
 (Hull 

Separating) 

-   - 
 

-  Safety Guard 
- 

 
2.8 

 (Hull Milling) 

 (Flaking) 

-  
 

 

- 
 

 

- 

 

2.9  
(Cooking) 

 

- 
 

-    
 

- 
 

- 
 

- 
 60ºC 
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2.10      
(Conditioning) 

- 
 /  

-  
 

- 
 60ºC 

- 
 

2.11   Expanding - 
/  

 /  

-  
 

- 
 

-  Safety Guard /  
- 

 
2.12   

(Meat Drying) 
- 

/  
-  

 
-  

60ºC 
- 

 
2.13    

 (Steam Supply 
System) 

-  -  
 

- 
 60ºC 

- 
 

-  
 HEXANE (SOYBEAN EXTRACTION)  

2.14     
(Hexane Receiving)   

-   
 

 

-   
 

-  
- / 

  

-  
- 

 
-  Check List (1) , 

What If Analysis(1) 
2.15   

(Hexane 
Supply System) 

-  
 / 

 

-  
-  

 
 

-  ISO9002 
-  

 

 
- 
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2.16     
(Extractor) 

 
 

- 
 /  

-  

- /
 

-  

-     
 

-    
  

 
- 

 4  
 -      
What If Analysis (8), FMEA (4) 

2.17   
 (Miscellar 

Distillation) 

-   
 Vessel 

-   Miscellar (Hexane + 
Oil)  Vessel  
Condensor 

-   Miscellar 
 /  

-  

 

-    
 

- 
 

-  
 
 
 

-   
 

-  
- 

 
-  

 

 
 -     
What If Analysis (8), FMEA (4) 

2.18  

 (Desolvent & 
Toaster) 

 

- 
 

- 
 

 

-    
- 

  
 

-  
-  
 

-    
 

 
-    

  2  
- 

 (Gas 
Detector)  

 
 

 -      
 What If Analysis (8), FMEA (4) 
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2.19   
 (Hexane 

Condensation) 

-  

 
- 

/  

-    
-   

  
 Plate Heat Exchanger  
 Cooling Water  

- 
 

 

-  Chilled Water Absorber 
&  Hexane Recovery 
(Chilled Oil  Absorber) 

 
 

-  Gas Detector 
 Hexane 

 
-  

  

 
 -      
What If Analysis (8),FMEA(4) 

2.20    
          (Crude Oil 

Degumming) 

-    
-    

-    /  
-    

-   
 

-      
2 . 

2.21 
  (Cooling 

Water Supply 
System) 

-    
-   

-  
 

-    

-   
 

-    

2.22 
 

(Cooling Water 
Supply system)  

 

-    
-   

 
 

  

-    
-   

 

 -  
 

-  
-  

2.23  
  

(Meal Drying) 

-    
 

-      

-    Conveyor Overload 
 D.T. 

 
-   

 

-   
 

-    Interlock  
Overload 

 
-     Safety Guard  
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2.24    
 

(Meal Cooling) 

 -     -   
 

-    Safety Guard  

2.25   
 (Meal 

Milling) 

-    
-    

-     
-    

 

-     Safety Guard  
-   

 (Ear Plug) 
 

2.26    Purge  

 &   
 
 
 
 
 
 
 
 

-    
-    / 

  
Extractor  
Recover  Meal  

- Purge Hexane  
 

-  
 

 Hot 
Work 

-   
/  

-     
- /  
-  

-    
Purge Hexane 

-    
 Purge 

- 
 Hot Work 

   
- 

 2  
-    Check List(2) , 

Fault Tree Analysis(1) 
3.       
3.1   -  (Burner)   

 
- 

 
-  

-  Frame 
Detector 

 Fuel Oil  
Pump 

 
-  FMEA(2), 

Fault Tree Analysis(3) 
3.2      

(Cracking) 
- 

 
-  -  Safety Guard 

- 
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3.3  
(Hull Seperating) 

- , 
 

-  -  
- 

 
3.4 

 (Hull Milling) 
-  - 

 
- 

 
3.5  - 

 
-  -  Safety Guard 

-  
3.6 

 (Cooking) 
- 

 
- 

 
- 

 
- 

 
- 

 60 C 
3.7   

(Meal Drying)  
- 

 
- 

 
-  
-  

3.8  (Extractor)  - 
 

- /
 

-  

- 

 

 
-  

4 . 
-  What if 

analysis(8),   FMEA(4) 
3.9  (Miscellar 

Distillation) 
- 

 
- /

 
-  

- 

 
-  

4 . 
-  What if 

analysis(8),   FMEA(4) 
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3.10    
(Desolvent & 
Toaster) 

- 
 

- /
 

-  

- 

 
-  

4 . 
-  What if 

analysis(8),   FMEA(4) 
 

3.11    - 
 

- /
 

-  

- 

 
-  

4 . 
-                             

What if analysis(8), 
FMEA(4) 

3.12    
(Meal Druing) 

- 
 

- 
 

-  
- 

 
 

3.13    
 

-  -  -  Safety Guard  
-  
 

3.14    
(Meal Milling) 

-  
-  

-  -  Safety Guard  
-  
-  
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1.  /  
1.1  

 

 
-  

  
      Storage 

Tank 

 
-  
-  
-  

 
- 

 
-   .

 
-  

1.2 NaOH 
 

-  NaOH  

 
Storage Tank (45 TON) 

 

-  
-  
-  

- 
 

- .
 

-    Check List (3), 
What If Analysis(1) 

1.3 H2SO4 
 

 

-  H2SO4  

 
Storage Tank (10 TON) 

-  
-  
-  

- 
 

-   
.  

1.4  
 

-   

 
Storage Tank 

 (50 TON) 

- /
 

-  
-  

- 
 

-   . 
 

-   Check List (4), 
What If analysis(3) 

1.5  
 

-  
  Pack 

Hydrogen 
 

 

- /
 

-  
-  

 

- 
 

-         
  .  

-   Check List(5), 
Fault Tree Analysis(2) 

1.6  
 

- 
 

 
Storage Tank (10 TON) 

-  
 

-  

- 
 

-  
.  

-  6  
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1.7  
 

 

-  
 

 
(220 ) 

- 
 

-  
-  

- 
 

-   
  . 

- 
 

2.     
2.1  Neutralization 

Process 
- 

  
-  
-    

- 
 Neutralization  

- 
 

2.2 Bleaching 
Process\ 

 

- 
   

 

-  
-   (

) 

-  
Bleaching 

-  
  . 

2.3 Deodorization 
Process 

 

- 
 

- 
 

-  

-  
Deoderizer 

-  
  . 

2.4 Hydrogenation 
Process 

 

-  
 

 

- /  
-  
-   

 

-  
Hydrogenation 

-  
  . 

-   What If Analysis 
(4),  FMEA(1) 

2.5 Crystallization 
Process 

-   
 (

) 

- 
 

-  
-  
 

-  
Crystallization 

-  
  . 
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3  
3.1  

 

 
-   

 

 
-  
-  
 

 
- 

 
- 

 
- 

  
.  

-   What If  
Analysis(5),    Fault 
Tree Analysis (5) 

3.2  Neutralization - 
 

- 
 

-  

-  
Neutralization 

3.3  Bleaching - 
 

- 
 

-  

-  
Bleaching 

3.4  Deodorization - 
 

- 
 

-  

- 
Deoderization 

3.5  Hydrogenation - 

 

-  
-  
-  

-  
Hydrogenation 

-  What if 
Analysis(4)  
FMEA(1) 

3.6  Crystallization - 
 

-  
-  
-  

-  
Crystallization 

 



 

3 - 33 

 
                    

    :    15  2544    
 

  
  

1.   
1.1  

-  
-  

 

  
 
-  
 
 
 

 
 
-  ( ) 

 
(  200 Kgs.) 

- 
 

 
  
- 

 
- 

 

1.2  PET  Resin -  
 

-  - 
  

1.3  LDPE 
Resin 

-  
 

-  - 
  

1.4  (Pigment) 
 

-    
 

-  - 
  

1.5  (N2) 
 

-  
, Seal, Valve  

 

- 
 

 

- 
  

- 
 

- 
 

- 
 

1.6  (Glue) 
-  (Hot Melt 

Glue) 
-  (Cold Glue) 

 
-  
 
-  
 

 
- 

 
- 

 

 
-  
-  Safe Guard 
- 

 

1.7 
 (Solvent) 

 
 
 
 

-  
 

- 
 

-  
-  
- 
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1.8  
 

-    - 
 

-  
-  

1.9  
 

-  - 
 

-  
-  
-  

2.   
 (  1/4,1/2,1.0,1.9 L) 

  

2.1  (Storage 
Tank) 

 

1.1  /  
 

-  ( ) 
 

 

- 
 

- -  
2.2 

 (Cool Down)  
1.2  
 

-  -  
 

2.3    
(Filtering) 

1.3  /  
 

-  ( ) 
 

-  
 

2.4   Tank  
(Buffer Tank)  

1.4  /  -  ( ) 
 

- -  

2.5  
(Filling) 

1.5  /  -  ( ) 
 

-  
- 

 
2.6    (Capping) 1.6  - 

 
 

-  
-  

2.7    
(Labeling) 

1.7  Hot 
Melt Glue 

- 
 

- 
 

-  Safe Guard 
-  
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2.8  
(Coding) 

1.8 
Solvent (MBK) 
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- , 
 

- 
 

-  
- 

 
2.9    

(Sealing) 
1.9  Seal 
 
 

- 
  

- 
 

-  Safe Guard 
2.10   

(Cartoning & 
Packing) 

 

 
 

 Hot 
Melt Glue 
 

- 
 

- 
 

- 
 

-  
-  
 
 
 

2.11  Pallet 
(Pallatizing) 

 
 

-  
 

- 
 WI-EXS-024 

 
 
 

2.12     
(Wrapping) 

 - 
 

 

-   
 

 
 
 

2.13    Store  -  
 

- 
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2.14  Storage Tank 

 
 /  
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 (Cool Down)  

 
 

-  -  

2.16   
(Filtering) 

 /  - ( ) 
 

- 
 

2.17  Tank  
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 /  - ( ) 
 

-  

2.18   
(Labeling) 

 - 
 

- 
 

- 
 

2.19   Code 
 (Coding) 

 - 
 

 

- 
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2.20   
(Filling) 

 /  - ( ) 
 

-  
-  

2.21   
(Capping) 

 - 
 

-  

2.22   
Pallet (Pallatizing) 

 -  - 
 

2.23   Store 
(Storage) 

 

 -  
- ( )

 

- 
 

-  1.5 
 (Pallet) 
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- 
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2.26   
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- 
 

2.27  Tank  
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-   /  - ( ) 
 

- 
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-   /  - ( ) 
 

- 
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(Capping)  
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- 
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-  - 
 

2.31   
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-   - 
 

- 
 

- 
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-   - 
 

- 
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- 
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2.34   Store 
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-  

- 

 
- 

 (Pallet) 
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2.38  Tank  
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- 
  

2.39   
(Connection Line) 

-   /  - ( ) 
 

- 
  

2.40   Tank 
(Loading) 

-   Tank - ( ) 
 

- 
  

2.41   
(Disconnect)  

-   -  - 
  

2.42    
(Weight) 

-   -  - 
  

  (PET)   
2.43   

PET (Storage PET 
Resin)  

-   - 
 

- 
 

2.44  
 (Drying 

(Dehumidifier))  

-  
 

- 
 

 

- 
 

-  
- 

 
2.45  

 
(Heating & 
Melting) 

-  
 

- 
 

- 
 

-  
-  Safe Guard 
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2.46   
(Preform Injection)   

-  
 

-  - 
 

-  Safe Guard  
 

2.47   
Preform 
(Conditioning) 

-  
 

-  -  
-  Safe Guard  
 

  (PE CAP)   
2.48  

(Mixing)  
-  
 

- 
 

- 
 

- 
  

2.49  
 (Heating & 

Melting)  

- 
 

 

- 
 

- 
 

- 
 

-  Safe Guard,  
2.50  

(Injection Molding) 
-  
 

- 
 

- 
 

- 
 

2.51  
(PE Cap Ejection)   

-  
 

-  - 
 

-  Safe Guard 
2.52  

(Storage) 
 

-  
 

-  - 
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3.1  

(Unscrambler) 
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- 

 
 

 
- 

 
-  Safety Door 

3.2  
(Labeller)  

 

-  
Hot Melt 

 

- 

 
 

- 
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3.3  
(Tamber Bander) 

-  
 

- 
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-    Safety Guard 
3.4  (Hot 

Air Gun)   
 

- 
 

 

- 
 

 

-   
 

-    Safe Guard   
-    

3.5  
Hot Melt (Sealer) 

 

- 
 

 

- 
   

 

-   
 

-    
-     

3.6  PET  
(Stretch Blow 
Molding Machine) 

 

-  
  

-  
 

-  Limit Switch   

- 
   

-  
 

-    
-    
-    

 

3.7  PE 
CAP (Injection 
Machine)  

-  
 

- 
   

 

-    
-    
-    

3.8  ,  (Hoist, 
Crane) 

     - Overhead Crane 
      - Electrical Hoist 
      -  

-  Sling, 
 

-   
-   

- 
,   

-  
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1.1  
 

 
- 

 
- 
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List(4),  What if 
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1.3  - 
 

-  
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- 
  -  
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Analysis(2) 

2.     
2.1 

 
-  
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- /  
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-  Check 
List(6), Fault Tree 
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2.2   - 
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-  Check List 
(4), What if Analysis (2) 

 

2.3  
 
 

- 

 

- /  
-  

-  What If 
Analysis(5), Fault Tree 
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3.4 Air Compressor - 
  

Safety Valve  
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-  
-  (Pressure 

Switch) 
-  (Safety 

Valve) 
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18.  3.1  
19.  3.5   Hydrogeration 
20. -  1.2   A 
21. -  1.3   
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25. -  2.4   
26. -  3.1   
27. -  3.2   
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Checklist 
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Checklist 
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3.   Checklist (3) 
What If (2) 

Checklist 
What If 

4.   Checklist (4) 
What If (3) 

Checklist 
What If 

5.    Checklist (5) 
Fault If (2) 

Checklist 
FTA 

6.   FMEA (1) 
What If (4) 

FMEA 
What If 

7.   Fault Tree (3) 
FMEA (2) 

FTA 
FMEA 

8.   Checklist (6) 
Fault Tree (4) 

Checklist 
FTA 

9.   What If (5) 
Fault Tree (5) 

What If 
FTA 

10.  What If (6) 
Fault Tree (6) 

What If 
FTA 

11.  What If (7) 
FMEA(3) 

What IF 
FMEA 

12.  What If (8) 
FMEA (4) 

What If 
FMEA 

 
3.3   
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 Major Hazard  

 
 Major Hazard  
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I.  /      
1)       
  1.1)  Unloading  

8 m.  
    

  1.2)  Bund   25,000  
 

  1.3) Bund Valve  

 
 

 

  -   
 

  1.4)  
 20  “ ” & “

” 

    

2)      
3)  MSDS      
4)   MSDS       
5) PPE      -   Shower 

 
6)  20-B 

  
    

7) / /
 

    

8) / /      -  
 

II   /      
1. Tank Car      -    

 
2. Tank Car  

 
   -  

 
3.   Tank Car      
4.   Tank Car      
5.  /

 
    

6.      
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9.      
10.      
11.     -  

 
12.     -  

 
III      
1.     -  

 WI-EXS-022 
2.  

  
    

3.    
  

   -   Gravity flow 

 
4.       
5.       
6.       
7.       
8.       
9.   (Restricted Area)     -  

 (Permit) 
 

10.      -  
 

11.  
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 Checklist     :          
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1.     
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4.      
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6.     
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 (Checklist)     :         
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3.        

1.  PACK  
 

   -  WI-
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 LEAK  FEED  
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3. /  Double Block
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 (Checklist)   :           
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2.   /       

1.      

2.      

3.      

4.      

5.  MSDS      

6.      

7.  MSDS      

8.  MSDS      

9.      

10.      

11.      

12.      

13.      

14.      

15.      

16.      

17.      

18.      
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2.  PACK      
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4. PACK 
 

 

    

5. PACK  
 

    

6.  PACK Hydrogen 
 

 

    

7.  PACK Hydrogen      

8.  Flame Arrester  
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10.  PACK 
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12.      

13.  PACK 
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 CHECK LIST  :        
 

  
Y N NA 

 

I.  /       

1)  Fuel Oil     
1.1       

1.1.1)  Fuel Oil C 
  

 
1.1.2)  

 20 .  “ ”  “
” 

 
 
 

 

  
 Fuel 

Oil  

1.2       

1.3   MSDS      

1.4   Work Instruction  Fuel Oil C       
 Fuel 

Oil  
1.5    Fuel Oil C      

1.6   20 B   
 

    

1.7   Work Instruction   Fuel Oil / /
 

   
 Fuel 

Oil  
1.8   Fuel Oil / /      

 Fuel 
Oil  

2)  RO Water     

2.1   Work Instruction  RO Water      

2.2   RO Water      
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 CHECK LIST :  
 

  
Y N NA 

 

3)  Steam      
3.1   Insulation  Steam      
II.  /      

1)  Boiler     

1.1  Boiler  Safety Valve 2      

1.2  Boiler      

1.3  Pressure Guage  Scale  2    
 

    

1.4  Feed Water  1.5      
1.5   Check Valve  Boiler     

1.6   Pressure Control, Water Level Control  Automatic 
Alarm  Boiler  

    

1.7  Boiler  Bottom Blow Down Valve     

1.8   Pressure Switch     

1.9   Calibrate Pressure Switch     
1.10  Calibrate Pressure Gauge  Steam 

Drum 
    

1.11   Calibrate Flame Detector     
1.12   Calibrate Gauge   Pressure Gauge     
2)  Fuel Oil Tank     
2.1   Fuel Oil C      
2.2  Fuel Oil C 

 
    Indicator 

2.3  Fuel Oil C 
 

    

2.4       
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3)  Feed Water Pump     
3.1   Fees Water Pump     
4) Flame Detector      
4.1   Interlock  Flame Detector      
4.2   Flame Detector      
5)       
5.1   Function Check  Interlock      
5.2   By Pass  Interlock      
III.      
1)       
1.1       
1.2  /

 
    

2.3   
 

    

2.4   
 

    

2)   Boiler     
2.1       
2.2 Operator  . 
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