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3.1  
      xxxxx   11/11 .  .  .  

 (Acrylic Resin Liquid) -  
  

1.     
2.     
3.     

 
  (0) xxxx-yyyy  (0) xxxx-abcd 

 
  (Monomer)  (Catalyst)       

 (Additive)  (Solvent)  
1)  
2)  (Monomer) 
3)  (Catalyst) 
4)  (Monomer)  (Catalyst)  
5)  
6)  
7)  

   
 1)  50% 

�  (Styrene monomer; SM) 
�   (Methyl Methacrylate; MMA) 

 2)  (Solvent)  49.0%  (Tank Car) 
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�  (Xylene) 
�  (Toluene) 

 3)     
� 2,2    (2,2-AZOBIS ISOBUTYRO NITRILE; AIBN) 

4)  (Additive)  
      (Ethyl Triphenyl 

Phospitonium Iodide) 
1.  

  4  
  

1.1  (Solvent) 
 7000   5000  

1.2  2   
 8000     200  
 (Warehouse) 

1.3  Warehouse 
 
2.  Monomer 

   
   

 (Vacuum) 
   20 - 

25oC  
 
3.  

 
  AIBN (2,2-AZOBIS ISOBUTYRONITRILE) 

   AIBN 
  20-25oC 
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4.   
  

   
(Reactor)   

 110  120 oC  
 

 (Hot oil)  180  200 oC 
  10 . 

 2   
 
5.  

  2 
  

  
 

 
6.  

   (Cartridge Fiber) 
  200   

 200   
 5 kg/cm2 

  
 

 
7.  (Utilities Unit)  

(1)   
(2)  
(3)  (Stand-by-Generator)  
(4)    

LPG  
(5)  
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1.  

     
  

    
   

  
 (Explosion proof) 

     
 

1)  
2)  
3)  85%  

 
4)     
5)  (Leak Survey)  
6)  

 
7)  
8)  (Bund)  

 
 
2.  

  
  2    

2.1)  
  2-3 m3 
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(1)  
(2)  
(3) ,  
(4)  
(5)  
(6)  
2.2  

  50 kg  
  

  
 

 
 

 
(1)  
(2)  
(3)  
(4)  
(5)  

 

3.  Monomer  Catalyst  
  1 (Reactor 1) 

 (Polymerization)  
 

   
 

  
 

 
(1) 

  



3-6 

(2)   , 
,     

 (Rupture disc)  
(3)  
(4) 

 
(5)  
(6)  

 
4.  

  2 
    

   
 

 
 

 
(1) 

 
(2)   
(3)  
(4)  (Interlock) 

 
(5)  

 
5.  

  
  (Fiberglass) 

 5 kg/cm2  
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(1)  
(2)  
(3)  
(4)   

 
(5)   , 

 
(6)  
 

6.    
 1)    

�   
 

 
(1)  (Start up)  (Normal 

operate)  (Emergency shutdown) 
(2)  (Sensor)  (Interlock) 
(3)  

�  
1)  
2)  
 

 2)   
�   

  (Protection system  Relay  )  
 

 
(1)  
(2)  
(3)  (Visual check)  
(4)  (Log outtag-out)  
(5)  
 

�  
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(1)  (Log out-Tag out)  
(2)  

 

3)  (Instrument air compressor) 
 (Pneumatic 

control)  
 

 
(1)  
(2)  (Safety valve)  

(Safety valve)  
 
4)  
   

 
   

 
  

 
  21%  

  
 

  
 

  0%  
 

 
(1)    

  
(2)   
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(3) 
 

(4)  
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 ACRYLIC RESIN 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Monomer  
Solvent Catalyst 

 

 

 
  

  
 

 

 

 

 

  
20-25º C 

  
20-25º C 

 20-25º C 
 10 . 

 

 

 

 
 200  
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3.2  
 

-
   3 

( . .2542)    
   

   
   

 Major Hazard     
  Major Hazard 

 
 2   
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  10  2545  

     

1.  
1.   

 Monomer  Tank 
car 

� Tank car �  

 
 

 
 

 

� 

 What If 
(1)  FMEA(1) 

  � /  � /  
 

  
 

� 

 What 
If(1)  FMEA(1) 

  � Styrene Monomer 
 

� 

 

� 

 What 
If(1)  FMEA(1) 

  � Methyl Ethyl 
Ketone 

� 

 

� 

What 
If(1)  FMEA(1) 

  �  � 

 
 

� 

 What 
If(1)  FMEA(1) 

2.  
  

� /
 

�  
 
 

 

� 

  What if 
(2)  Fault Tree(1) 

  �  �  
 

 
 
 

� 

  What if 
(2)  Fault Tree 
(1) 
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  10  2545  

     

  � 

 

� - 
 

 

� 

 What if 
(2)  Fault 
Tree(1) 

3. 
 

�  
  

 

� 

 
 

  

� 

  
What if (3)  
Check list (1) 

  �   
 

� 

 
� 

 
  � 

 
�   

2.  (ACRYLIC RESIN) 
1.  �    

 
� 

 
 

 

� 

 
 What if (4) 

 Checklist (2) 

  �   
AIBN 

� 

 

� 

 
  �  � /  

 

- 

  
 
 
 
 

�  � 

 
- 
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  10  2545  

     

2.  
  

� 

     

/ /  

� 

   
 

� 

 What if 
(5)  Fault 
Tree(2) 

3. 
 AIBN 

 

�  �  

 
 

 
 

� 

 What if 
(6)  Fault Tree 
(3) 

  � 

 

 

� 

 
 

� 

 What if 
(6)  Fault Tree 
(3) 

  � 

 
� 

 
 

� 

 What if 
(6)  Fault Tree (3) 

4. 
 

�       
 

� 

 
 

 
 

� 

 What if 
(7)  Fault Tree (4) 

  �  2 

 

� 

 
 
 

 

� 

 What if 
(7)  Fault Tree (4) 

5.  �  �  - 
  

 
� 

 
�  - 
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  10  2545  
 

     

6.  �  � 

 7 kg/cm2 

  

 
 

 
 

� 

 What If (8) 
 FMEA (2 

  � 

 

�  
  

  
 

� 

 What If (8) 
 FMEA (2) 

  � 

 
�  

 
 

 

� 

 What If (8) 
 FMEA (2) 

7.  � /
 

�  - 

  
 
 
 
 
 
 
 
 
 
 
 
 
 

� 

 
� 

 
- 
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  10  2545  

     

3.  
  �  LPG  45 

kg 
 

�  
 

 

� 

 What If (9) 
 Fault Tree (5) 

  � 

 
  
 

� 

 

� 

 

  � 

 
 

 

� 

 
� 

 

4  
3. DOWTHERM BOILER �  

 

�  
 

  

� 

 FMEA(4)  
Event Tree (1) 

4. SOFTENER � 

 

�  Steam 
Boiler  
Shut down 

- 

5. DEIONIZED WATER 
UNIT 
 
 

� 

  

 

� 

 
- 

7. RAW WATER �  
  

 

�  
 

- 

8. WATER TREATMENT �  
  

 

�  Utilities, 

 

- 
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  10  2545  

     

9. NITROGEN 
VAPOLIZER UNIT 

� 

 10  

�  Shut down 
 

- 

10. AIR COMPRESSOR �   
 

  

�  
Instrument  

 

- 

11. INCINERATOR � 

 Waste  
 

 
  

� 

 
  

� 

  
What if (10)  
FMEA (3) 

12. GENERATOR �    
 Generator 

�  
Generator 

  
.  

- 

13. FIRE WATER PUMP � Pump 
/

   Pump 
 

� /
 

 

- 

14.  
 
 
 
 

� 

 

 

� 

 
 

� 

  
What if (11)  
Fault Tree (6) 

15. FIRE ALARM 
SYSTEM 

� 

 
� 

 

 

- 

16. EMERGENCY 
LIGHTING SYSTEM 

� 

 
� /

  

 

- 
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  10  2545  

     

17. TELEPHONE SYSTEM � 

 PABX, , 
,  

� 

 
- 

18. GROUNDING SYSTEM � GROUND ROD,  
GROUND, , 

 

� 

 
   

- 

19. LIGHTNING SYSTEM �  
Lightning   

   

� 

 
- 

20. CHILLER UNIT �  Cooling, 
, , 

, 
, 

 

�  Shut down - 

21. COOLING ROOM �  Cooling, 
, , 

, 
,  

� 

 

- 

22. COLD ROOM �  Cooling, 
, , 

, 
,  

� 

 

- 

23. /
 

�  
 

�  
 

- 

24.  � /
 

� 

 
- 

25  �   
 

� 

 Explosion 
proof  

� 

 
� 

 
� 

 
�  

-  What If 
(12)  Event Tree 
(2) 
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3.3  
 
   

 
 2   
 Major Hazard 

  
 Major Hazard  
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 Checklist 

    
  Yes No N/A  
      

1.  /   
 1 . 

2.  /    
3. 

 
/    

5  
4. 

 
-  
-  
-  
-  
-  

 
 
/ 
/ 
/ 
 
/ 

 

  -  
 

-  
 

- 
 

- 
 

5.  (
) 

 

/    

6.  /    
7.  /   

 
8.  /    

 
9. 

 
/   

   
10.  /    

11.  /    

12. 
 

 

/   
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 Checklist 

    
  Yes No N/A  

13.   
 

 

/   
 

      
14. 

 
/   

 
15. 

 
    

 - -  /    
 -  /    
 -  /    
 -  /    
 -  /    
 -  /    
 -  /    

16. 
 

 /  
 

17. 
 

    

 -  /    
 -   /  

 
 -  24 . /    
 - 

 
/    

      
18. 

   
    

 -  /    
 -  /    
 -  /    
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 Checklist 

    
  Yes No N/A  

19. -  

 

/    
 

20. 
 (MSDS)  

/    

21. 
 

/    2  

22. 
 

/      

23. 
-

 

/    

24. 
   

/   
 

25. 

 

 /   

 
26. 

   
/    2  

27. 
 

 /   
 

28. 

 

 /  
 

 
29. 

 
/    

30. 
 

/    5  

31. 

 

/   
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 Checklist 

    
  Yes No N/A  

32. 

 

/    PPE 

 
 

    

33. 
 

/   
 

34. 
  

/    

35. 
 

/   
 

36.  
 

/    

37. 
 

/    

38.  /   
 

39. 
 

/   
 

40. 
 

/    

41.  
   

/    

  (
) 

    

1.  /   
 

2. 
 

/    

3.  MSDS  /    

4. 
 

/    PPE 
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 Checklist 
    

  Yes No N/A  
5.  PPE 

 
/    

6. 
 

/    

      
1.  

 
/    

2.  /    
3.  /    
4.  /    
5. 

 
/    
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 Checklist 

    
  Yes No N/A  
I /      
1. 

 
9    

2.  9    
3. 

 
9    

4. 
 

9    

5.  MSDS   9   
6. 

 
 9   

7.  9    
8.  PPE   

 
 9  

 
II /      
1. 

 
9    

2.  
  

1)  
2)  
3)  
4)  

 
 
9 
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3.  ( ) 

 
9    

4.  ( ) 
 

  9  

5.  ( )  9    
6.  Bund 
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7. 
 (Explosion Proof)  

9    
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 (1)   20 ./ . 9    
 (2) /

 
9    

 (3)  
  

9    

 (4)   9  
 

 (5) 
   

9    

5.   9   
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