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 3.1   
     xxxxx  11/12 .  .      

.   Ethylbenzene  
  

1.     
2.     
3.     

 
  (0) xxxx-yyyy   (0) xxxx-dddd 

    
1)  Ethyl Benzene  

1.1  (Compressing Unit)  Ethylene  
1.2  Ethylbenzene  (Alkylation Unit)  
1.3  (Separation Unit) 

 2)   
2.1  
2.2  

  
 1)  Ethylbenzene   

1.1  Ethylene (Compressing Unit)  Ethylene Compressor 
 Ethylene Gas  14.7 psig  536 psig  Ethylene Gas 

  Electric Motor  Turbine  Ethylene Compressor 
  

  Ethylene Gas  Liquid  Reactor 
 Ethylene Gas  

Ethylene  Benzene  
     Compressor    
,  Ethylene,  Compressor  
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1.2  Ethylbenzene (Alkylation/Transalkylation Unit) 
Ethylene   Benzene 

 (Heat Exchanger)  
 Benzene  Ethylene  Benzene  

Alkylation Reactor  1  2  Catalyst  Aluminium 
Chloride  370  

 210 psig  Ethylbenzene  Polyethylbenzene 
 Polyethylbenzene  Transalkylation Unit  

Ethylbenzene  
 

1.3  (Separation Unit)  
 Ethylbenzene   Ethylbenzene 

 Polyethylbenzene  (Benzene Column)  Benzene 
 (Light non-aromatic compound)   

Benzene  Alkylation  Transalkylation  
 (Light non-aromatic compound)  Drag 

Benzene Column  Benzene   Methane, 
Ethane  Flare  Ethylbenzene 

 
   Polyethylbenzene   Flux oil 

 Polyethylbenzene Column  Polyethylbenzene  
Transalkylation Unit  Ethylbenzene   
   Transalkylation  Polyethylbenzene  
Ethylbenzene  Polyethylbenzene  Reactor  Acid 
Catalyst   Benzene  Ethylene 

 Polyethylbenzene  Reactor Transalkylation 
 Ethylbenzene   Benzene  Bed 

 Ethylene   
 Benzene  

 Reactor  
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 2)   
 Ethylbenzene 

  Ethylbenzene 
  Tank Truck 

 
  2.1  Ethylbenzene  

Ethylbenzene  Ethylbenzene 
 30oC 

 Ethylbenzene  Class 1-B 
 Flash Point  17.110C  22.7 0C  Boiling Point  37.70C 

  85%  
 Level gauge 

 Pressure gauge  
  

 
2.2  Ethylbenzene  Ethylbenzene  

Ethylbenzene  Transfer Pump 
 Transfer Pump 

  
 

    ,  (Leak)  
 

  85% 
 

2.3  Benzene  Benzene  
300C   250 psig  alkylation 
Reactor 

2.4 Ethylene  Ethylene  20 0C 
 14.7 psig  (Ethylene Compressor) 
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  1)  (Compressor) 

 Booster compressor  Ethylene Gas  
  Compressor  
  

  
�   
�  Compressor   

 
�    
 

 2)  Ethylbenzene  Reactor 2   
Reactor   (Alkylation)  Reactor 

 Transalkylation  
 Reactor  

    
Alkylation  Ethylene  Benzene  Reactor  Aluminium Chloride 

 Ethylene  Benzene  26 : 74 
 Benzene Liquid  Bed  Reactor   Ethylene  Feed 

 Reactor  Aluminium Chloride   
Ethylene  Benzene  Ethylbenzene   Benzene  Reactor 

 Ethylene  Benzene 
  

  
� 

  Interlock   Level, Flow, Pressure, Temperature 
Control  

�    Reactor Runaway  
Over Pressure  Reactor    

�   Leak survey  
�   Trip Testing   

  High Level Trip  Reactor  
80%   80%  Benzene  Ethylene  Reactor 
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 3)  
   Benzene,  Ethylbenzene   
Polyethylbenzene , Reboiler  Drag Benzene Column 

  
3.1  Benzene, Ethylbenzene  Polyethylbenzene  

Tray 
  Ethylbenzene, Polyethylbenzene 

   Benzene Column   
 

 200 – 300 oC  250 psig  Reboiler 
 

   Benzene 
 Drag Benzene Column   

  
 100 m3 

 
  

�   
 270 psi  

Interlock     3500C 
 

�   
,   

�   Leak survey 
�  Trip Testing   

 3500C 
 

  

3.2  Reboiler 
   Reboiler 
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   LPG  
  

 
 

 
  

�  Reboiler    
  Interlock  

�  
 

�    Reboiler  
�  
�  

 
 

 4)    
   

�  
  

-  
  

�  
�   

-     
  
-   High Level Alarm, High Pressure Alarm, High Temp Alarm 
  
-  Safety valve  
-  
-    

�    
�   
�  
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-   
-         

 
 

 
 

   
  

 
 

  
 
 

1)  
2)  
3)  (Leak Survey) 
4)  
5)   
6)    

  
7)   High Level Alarm, High Pressure Alarm, 

High Temp alarm   (Interlock) 
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3.2  

 
 

   3 ( . .2542) 
    

  
   

     Major 
Hazard     

  Major Hazard 
  

2   
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                20  2545  
 

 
  

1.     
Ethylbenzene 

1.1   
Ethylene (Ethylene Com- 

 pressor)  
   :  
  :  
 (Compressor) 

 
 
�  Ethylene 

 

 
 
�  

Ethylene  
 /

  
 

 

 
 
� 

 
 HAZOP (2)  

Fault tree ( 3 ) 

  � 

 
 

 

�  PPE 
 

 � 

 
�  

 
  

� 

 
(HAZOP 1)(Fault Tree 1) 

 � 

 
�  � 

 
(HAZOP 1)   (Fault 
Tree 2) 

1.2 
 Ethylene  

Benzene  
alkylation  

 :  Ethylene, 
Benzene  

 :  

�  
Ethylene 

 
 
 
 
 
 
 
 
 

� 

 
 

 
  

 

� 

 
(HAZOP 3)  (Fault 
Tree 4) 
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 �  Aluminium 
Trichloride 

�  

 

�  PPE 
 

 � Benzene 
 

� 

 
 

  

�  PPE 
 

 (Hazop 4), Fault 
Tree (6) 

  � 

 
 

�  PPE 
 

 
 
 

   

1.3   
Polyethylbenzene 

 Transalkylation  

� Polyethylbenzene  �  
 

 

� 

 Alkylation 
 
 
 
 
 
 
 
 
 

� 

 

� 

 
    

 
 

� 

 Alkylation  
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1.4   
Benzene 

 Alkylation  

�  Alkylation  
Ethylbenzene Ethylene, 
Benzene  Polyethyl-
benzene  

�  

  
 

� 

 (HAZOP 5)  

 � Reboiler  
 

 
Benzene 

�   Benzene 
 
  

� 

 (HAZOP 5)   
(Fault Tree 5)    

1.5  
Ethylbenzene 

� Ethylbenzene  � 

  
 

�  
 

 
 Benzene 

 � Reboiler 
 
 Ethyl 

benzene 

�  Ethylbenzene 

  

�  
 

 
 Benzene 

 �  
Reboiler  

� 

 
 

  

�  
 

 
 Benzene 

1.6  
Polyethylbenzene  

� Polyethylbenzene  �  

  
 

�  
 

 
 Benzene 

 � Reboiler 
 
 

Polyethylbenzene 

�   
Polyethylbenzene 

 
 

�  
 

 
 Benzene 

 
 
 
 

�  
Reboiler  

� 

 

  

�  
 

 
 Benzene 
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2.    
 Ethylbenzene  
2.1   Ethylbenzene 

 Tank  Ethyl-
benzene 

 

 
 
�  

Over Fill 
 

 

 
 
�  

 
 

 

 
 
� 

 Checklist 1  
What if 1 

 � 

 
Ethylbenzene 

 

� 

 
 

 

� 

 (What if 1) 
(checklist 1) 

 �  Flexible Host 

 

�  
 

 
� 

 

� 

 (What if 1) (check 
list 1) 

 �  Ethylbenzene 
 

� 

 
 

� 

 (What if 1) 
(checklist 1) 

 
3.3  

  
   

 2   
 Major Hazard  

 
 Major Hazard  
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 Fault Tree  Liquid Carry Over  Compressor 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 
 
 

 Fault Tree 2 
 
 
 
 
 
 
 
 
 

Liquid Carry Over 
 Compressor 

A 

Automatic Control Manual 

C B 

Flow 
Control  

 

Level 
Control  

Flow 
Indicator 

 

Operation 

 

 Ethylene  1  



 

3-1
8 

 

 
 

  F
aul

t T
ree

 An
aly

sis 
 

 (F
aul

t T
ree

 2) 
/

/
/

/
 

 Et
hyl

ene
 

 Et
hyl

ben
zen

e  
 

 
 

 
 

 Li
qui

d C
arr

y O
ver

 
 Co

mp
res

sor
  

     
  

 13
 .

 45
 

 
 

 
 

 
 

 
 

 
  

 

 
 

 
 

1. 
 Et

hyl
ene

 
 Su

ctio
n D

rum
 

 
 

Flo
w C

ont
rol

 
 

 Op
era

tor
  

¾
 

 Et
hyl

ene
 Li

qui
d 

 
Co

mp
res

sor
  Co

mp
res

sor
 

¾
 

 Hi
gh 

 Fl
ow

 Li
mi

t 
 Al

arm
  

¾
 

 

¾
 

 
2 

3 
6 

2 
 (2

) 

2.  
 Et

hyl
ene

 
 Su

ctio
n D

rum
 

 Fl
ow

 
Co

ntr
ol 

 Fl
ow

 
Ind

ica
tor

  
 

¾
 

 Et
hyl

ene
 Li

qui
d 

 
Co

mp
res

sor
  Co

mp
res

sor
 

¾
 

 Hi
gh 

 Fl
ow

 Li
mi

t 
 Al

arm
  

¾
 

 

¾
 

 
2 

3 
6 

2 
 (2

) 

3. 
Le

vel
 Co

ntr
ol 

 
 Op

era
tor

 
 

 

¾
 

 Et
hyl

ene
 Li

qui
d 

 
Co

mp
res

sor
  Co

mp
res

sor
 

¾
 

 Hi
gh 

Flo
w L

im
it 

 Al
arm

 
¾
 

 

¾
 

 
2 

3 
6 

2 
 (2

) 

4.  
Le

vel
 Co

ntr
ol 

 
 F;

ow
 

Ind
ica

tor
 

 
¾
 

 Et
hyl

ene
 Li

qui
d 

 
Co

mp
res

sor
  Co

mp
res

sor
 

¾
 

 Hi
gh 

Flo
w L

im
it 

 Al
arm

 
¾
 

 

- 
2 

3 
6 

2 
 (2

) 

 
 



 

3-19  

Fault Tree  Ethylene Gas  Discharge Line  Compressor 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 Fault Tree 3 
 
 

Ethylene Gas 
 

A 

Manual Control  
 

Pressure Control Line
 

C 

Operator 
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Control 
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High alarm 
 

Valve PVC 
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Fault Tree  Runaway  Reactor 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Fault Tree 4 

  
Manual  

 Runaway  
Reactor R 001 

A 

 Flow  
Ethylene  

 
Benzene 

D 

Flow Control 
Valve 

FCV005  

 
Reactor  

B 

 
 

C 

 Ethylene   
Benzene 

Flow Control 
Valve FCV002 
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Operator 
 

High Temp 
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Flow Ratio 
Control Loop  

 

Operation Set 
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 Fault Tree  
 Benzene  Reboiler  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Fault Tree 5 
 

 Reboiler  
Benzene  

A 

 Burner 
 Lead 

 Benzene 
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Fvel Gas 
Control 

Valve  

 Reboiler 
 Load  

B 

 Benzene  
Reboiler Over Heat 

Manual Control 

D 

Flow Control 
Loop  

Benzene Reboiler 
 

FCV 006  
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Operator 
 

Temperature 
Control  
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