
CHAPTER 6
CONCLUSION AND RECOMMENDATION

6.1 Conclusion
T h e  p u r p o s e  o f  t h i s  t h e s i s  i s  to  s t u d y  t h e  u s i n g  o f  t h e  m o d i f i e d  f a i l u r e  

m o d e  a n d  e f f e c t  a n a l y s i s  in  th e  e n e r g y  c o n s e r v a t i o n  a c t i v i t y  in  a  l u b e  b a s e  

o i l  r e f i n e r y .  I n  o r d e r  t o  a p p l y  t h e  F M E A  t e c h n i q u e  f o r  t h e  e n e r g y  

c o n s e r v a t i o n  p u r p o s e ,  t h e  c r i t e r i a  o f  t h e  s e v e r i t y ,  o c c u r r e n c e  a n d  d e t e c t i o n  

m u s t  b e  m o d i f i e d  a n d  a g r e e d  b y  t h e  w o r k i n g  t e a m .

F r o m  t h e  w o r k i n g  t e a m ’s  b r a i n s t o r m i n g ,  11 p o t e n t i a l  f a i l u r e  m o d e s  h a v e  

b e e n  i d e n t i f i e d  a s  f o l l o w i n g .

N o .  1 ) V D U  H e a t e r 's  e f f i c i e n c y  i s  l o w

N o .  2 )  H O U  H e a t e r 's  e f f i c i e n c y  i s  l o w

N o .3 )  E x c e s s  s t r i p p i n g  s t e a m  in  s o u r  w a t e r  s t r i p p i n g  u n i t  ( ร พ ร )

N o . 4 )  F a i l u r e  o f  s t e a m  t r a p s

N o . 5 )  O n e  s i d e  o f  t h e  d e w a x i n g  f i l t e r s  d o e s  n o t  n e e d  l i g h t i n g  a l l  t h e  

t im e .

N o .6 )  T h e  c o m p r e s s e d  a i r  f r o m  t h e  b i t u m e n - b l o w i n g  

u n i t s ’c o m p r e s s o r  i s

e x c e s s  a n d  a l w a y s  b l o w n  to  a t m o s p h e r e .

N o . 7 )  T h e  c o m p r e s s e d  a i r  f r o m  th e  i n s t r u m e n t  a i r  c o m p r e s s o r  is  

e x c e s s  a n d

a l w a y s  b l o w n  to  a t m o s p h e r e .

N o . 8 )  T h e  t e m p e r a t u r e  o f  c o o l i n g  w a t e r  s u p p l y  i s  l o w e r  t h a n  

d e s i g n e d  v a l u e .

N o .9 )  T h e  t e m p e r a t u r e  o u t l e t  o f  A F C  is  c o n t r o l l e d  b y  u s i n g  b y - p a s s  

v a l v e .
N o .  1 0 )  M P  s t e a m  is  l e t d o w n  to  L P  s t e a m  w i t h  t h e  r a t e  o f  4  - 5 

T P H  c o n s t a n t l y .

N o . l  1 ) T o o  l o w  p r o d u c t  r u n  d o w n  t e m p e r a t u r e
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When risk priority number (RPN) is calculated, the first five 
failure modes that are most risky are considered to take the actions to 
reduce the RPN. But because the plant was shut down due to financial 
problem, only 2 actions have been taken and the result is shown below.

1) N o. 5: M od ify  separation ligh ting  sw itch  a t d ew axing  f i l te r
The RPN is reduced from 280 to 28

2) No. 6: Bitumen blowing units’ common air line modification
The RPN is reduced from 120 to 2

Although the remaining actions to solve the three failure modes 
have not been implemented, but from the result of two actions already done 
shows the significantly reducing of RPN. With this technique, the energy 
loss point of all process areas can be analyzed by working team and the 
action plans to solve the points of energy loss can be prioritized and 
managed effectively. So, it can be implied that the result of the actions to 
be implemented will also be satisfied and this modified technique can be 
adapted to use in the energy conservation purpose.

In order to measure the result of the implementation, Energy intensity 
index (Eli) is another indicator that can be used to measure the utilization 
o f energy used in refinery. From the calculation result o f Eli, for the 
potential failure mode No.5, the Eli is improved but the main effect is not 
come from the implementation of the action because the energy reduced 
from the action is just only 0.2% of total energy consumed by the unit. For 
potential failure mode No. 6, the energy reduced from the implementation 
of the action is around 30% of the total energy consumed by the process, 
so, the Eli value is significantly reduced from the implementation o f the 
action. Because the Eli is concerned with the process utilization and total 
energy consumed by the process the effects such as process shut down or 
rate of running through put can also effect to the value measurement. So,



f u r t h e r  s t u d y  is  n e e d e d  to  i n v e s t i g a t e  th e  r e a l  e f f e c t  o f  t h e  a c t i o n s  o n  t h e  
E l i  v a l u e .

A n o t h e r  b e n e f i t  o f  t h e  s y s t e m  i m p l e m e n t a t i o n  i s  t h i s  a c t i v i t y  c a n  m a k e  

t h e  c o n c e r n i n g  p e o p l e  e s p e c i a l l y  f o r  o p e r a t i o n  d e p a r t m e n t  t e c h n i c i a n s  t o  

h a v e  t h e  w i l l i n g n e s s  a b o u t  t h e  e n e r g y  c o n s e r v a t i o n  a t t i t u d e  t h a t  i s  t h e  m o s t  

i m p o r t a n t  a d v a n t a g e  r e s u l t  b e c a u s e  t h e  s y s t e m  c a n  n o t  b e  s u c c e e d e d  w i t h  

o u t  p e o p l e  a w a r e n e s s .

H o w e v e r ,  s o m e  l i m i t a t i o n s  f o u n d  d u r i n g  i m p l e m e n t a t i o n  a r e  d i s c u s s e d  in  

th e  n e x t  s e c t i o n .

6.2 Limitation of the technique
6 .2 .1  T h e  m o d i f i e d  c r i t e r i a  o f  s e v e r i t y ,  o c c u r r e n c e  a n d  d e t e c t i o n  is  

s u i t a b l e  f o r  o n l y  t h e  l u b e  b a s e  o i l  r e f i n e r y  in  t h i s  t h e s i s  a n d  c a n  n o t  

b e  u s e d  w i t h o u t  m o d i f i c a t i o n  f o r  o t h e r  o i l  r e f i n e r y  o r  o t h e r  

i n d u s t r i e s  b e c a u s e  e a c h  p l a n t  h a s  i t s  o w n  d e s i g n  t e c h n o l o g y  a n d  

d i f f e r e n t  c a p a c i t y  w i t h  o t h e r s .  T h e n ,  a  s e r i o u s  p r o b l e m  o f  o n e  o i l  

r e f i n e r y  m a y  n o t  b e  a  s e r i o u s  p r o b l e m  f o r  a n o t h e r  o i l  r e f i n e r y .

6 .2 .2  T h e  w e i g h t i n g  o f  s e v e r i t y ,  o c c u r r e n c e  a n d  d e t e c t i o n  r a n k i n g  a r e  t h e  

s a m e .  I n  s o m e  c a s e s  t h a t  t h e  R P N  a r e  t h e  s a m e ,  i t  m a y  l e a d  t o  

c o n f u s e  to  p r i o r i t i z e  t h e  a c t i o n s  n e e d e d  to  b e  d o n e  o r  m a k e  w r o n g  

d e c i s i o n .

6 .2 .3  A l t h o u g h  t h e  s e v e r i t y ,  o c c u r r e n c e  a n d  d e t e c t i o n  c r i t e r i a  a r e  

c o n s i d e r e d ,  b u t  in  t h e  r e a l  s i t u a t i o n ,  t h e  f e a s i b i l i t y  o f  t h e  a c t i o n  t h a t  

n e e d s  m o d i f i c a t i o n  a n d  i n v e s t m e n t  i s  a n o t h e r  c r i t e r i a  t h a t  h a s  t o  b e  

c o n s i d e r e d .

6.3 Recommendation for the technique
6 .3 .1  I n  o r d e r  t o  a p p l y  t h i s  t e c h n i q u e  to  o t h e r  o i l  r e f i n e r i e s  o r  o t h e r

i n d u s t r i e s ,  t h e  c r i t e r i a  o f  s e v e r i t y ,  o c c u r r e n c e  a n d  d e t e c t i o n  m u s t  b e  

s t a n d a r d i z e d .  I n  o r d e r  t o  s t a n d a r d i z e  t h e s e  c r i t e r i a ,  t h e  f a c t o r s  

n e e d e d  to  a d j u s t  p l a n t ’s  c a p a c i t y  a n d  t e c h n o l o g y  m u s t  b e  

c o n s i d e r e d .
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6.3.2 The modification on weighting of severity, occurrence and detection 
should be implemented in order to support the decision making in 
actions to be done.

6.3.3 The criteria about the feasibility of the actions to be implemented, 
especially on the financial aspect and difficulty of the 
implementation, must be added in order to support the decision 
making about the action to be done and avoid the loss of time to 
study.

6.4 Recommendation for further study
After the plant is started up, the remaining actions should be 

implemented and the result indicators both RPN and Eli should be 
calculated and analyzed in order to know the problems from the technique 
implementation and improve for the better solution.
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