
CHAPTER 5
THE RESULT OF MODIFIED FMEA IMPLEMENTATION

5.1 The result of the implementation
According to the previous chapter, the first five potential failure modes 

are desired to correct. But because the plant was shut down due to the 
financial problems (see plant shut down schedule in Appendix L), only two 
failure mode action plans can be completed. The implementation result of 
the two action plans is the following.

1. P o ten tia l fa ilu re  m ode N o. 5: M odify  separation  ligh ting  sw itch  at 
dew axing  fd te r

After the separation lighting switch is modified, the electricity can be 
saved around 17,000 Baht/month that causes the severity number is 
reduced from level 4 (10,000 to 50,000 Baht/month) to level 2 (1,000 -
5,000 Baht/month)1. For the occurrence of the failure mode, because 
the design of the switch was change, so, the possibility of the occurrence 
of the failure mode is lower from level 10 to level 2. But nothing is 
changed for the detection ability of the failure mode, so, the detection 
number is still level 7. The recalculation of RPN of this potential failure 
mode is shown in table 5.1.

2. P o ten tia l fa ilu r e  m ode No. 6: B itum en b low ing  units ’ com m on a ir  line  
m odifica tion

This modification project is done and the line is already 
commissioned. The result of this modification is satisfied and meets the 
desired target. With this line only one air compressor is used when the 
bitumen blowing units are running at low through put. Because the cost

1 Some of the cost from human error can not be calculated.
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o f  e l e c t r i c i t y  i s  r e d u c e d  a r o u n d  1 7 0 ,0 0 0  B a h t / m o n t h  b e c a u s e  t h e  d e s i g n  

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

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

r e d u c e d  f r o m  l e v e l  6  to  1. F o r  t h e  o c c u r r e n c e  o f  t h e  f a i l u r e  m o d e ,  

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

e l i m i n a t e d ,  t h e n ,  o c c u r r e n c e  n u m b e r  i s  r e d u c e d  f r o m  l e v e l  1 0  t o  1. 

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

t h e  d e t e c t i o n  n u m b e r  i s  s t i l l  l e v e l2 .  T h e  r e c a l c u l a t i o n  o f  t h e  R P N  o f  t h i s  

p o t e n t i a l  f a i l u r e  m o d e  i s  s h o w n  in  t a b l e  5 .1 .

Table 5.1: R eca lcu la ted  R P N  a fter  the action  p la n s  are im p lem en ted
Potential failnre Before implementation After implementation

mode No. s e v o c c d e t R P N s e v O C C d e t  R P N

No.5 4 10 7 280 2 2 7 28
No. 6 6 10 2 120 1 1 2 2

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

r e m a i n i n g  t h r e e  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  n o t  b e e n  i m p l e m e n t e d  d u e  t o  

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

a c t i o n  p l a n s  a r e  s a t i s f i e d .  S o ,  i t  c a n  b e  i m p l i e d  t h a t  i f  t h e  r e m a i n i n g  a c t i o n  

p l a n s  a r e  d o n e ,  t h e y  s h o u l d  b e  s u c c e s s .

1. P o ten tia l fa ilu re  m ode N o. 4: Se t up steam  trap inspection  a nd  
repa irin g  p rogra m

T h e  p u r p o s e  o f  t h i s  a c t i o n  p l a n  i s  t o  r e d u c e  t h e  l o s s  o f  s t e a m  v i a  

s t e a m  t r a p s  a n d  m o n i t o r  t h e  w o r k i n g  o f  s t e a m  t r a p .  I f  t h i s  p l a n  i s  

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

b e  r e d u c e d  f r o m  l e v e l  5 to  l e v e l  2  a p p r o x i m a t e l y .  B u t  b e c a u s e  n o  d e s i g n  

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

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

t h e  s a m e  l e v e l  o f  d e t e c t i o n  a b i l i t y .



2. P o ten tia l fa ilu re  m ode No. 2: R educe excess o  2 fr o m  ho t o il fu rn a c e  by  
m odify in g  0 2 contro ller
T h i s  a c t i o n  p l a n  i s  i n t e n d e d  to  r e d u c e  t h e  o c c u r r e n c e  o f  t h e  p o t e n t i a l  

f a i l u r e  m o d e  b y  m o d i f y  t h e  c o n t r o l l e r  to  c o n t r o l  t h e  e x c e s s  0 2 in  f lu e  

g a s .  F o r  e x p e c t a t i o n ,  t h e  o c c u r r e n c e  l e v e l  c a n  b e  r e d u c e d  f r o m  l e v e l  1 0  

to  2 .

3. P o ten tia l fa ilu re  m ode No. 10: M odification  o f  new  steam  turbine  
T h i s  a c t i o n  p l a n  i s  a l s o  i n t e n d e d  to  r e d u c e  t h e  o c c u r r e n c e  o f  t h e  

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

a m o u n t  o f  l e t  d o w n  s t e a m .  F r o m  e x p e c t a t i o n ,  t h e  o c c u r r e n c e  l e v e l  c a n  

b e  r e d u c e d  f r o m  l e v e l  1 0  to  2 .

T a b l e  5 .2  s h o w s  t h e  e x p e c t e d  r e s u l t s  o f  t h e  r e m a i n i n g  a c t i o n  p l a n .

Table 5.2: R eca lcu la ted  R P N  after the rem ain in g  action  p la n s  are  
im p lem en ted  (expected)
Potential failure Before implementation After implementation

mode No. s e v o c c d e t R P N s e v O C C d e t R P N

No.4 7 5 6 210 7 2 6 84
No. 2 9 10 2 180 9 2 2 36
No. 10 6 10 2 120 6 2 2 24

F r o m  t h e  t a b l e  5 .1  a n d  5 .2 ,  t h e  e n e r g y  c o s t  r e d u c e d  f r o m  t h e  m o d i f i e d  

f a i l u r e  m o d e  a n a l y s i s  a c t i v i t y  i s  s h o w n  in  t a b l e  5 .3 .  ( s e e  d e t a i l  o f  t h e  

c a l c u l a t i o n  i n  A p p e n d ix K )
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Table 5.3: E stim ated  en ergy cost saving fro m  m odified  F M E A  activity

F a i lu r e  m o d e  N u m b e r E s t im a t e d  E n e r g y  c o s t  s a v in g  
( B a h t /m o n t h )

N o . 5 ( d e w a x in g  f i l te r  l ig h t in g ) - 1 7 , 0 0 0
N o . 6  ( b i tu m e n  u n i t s  a i r  l in e ) -  1 7 0 ,0 0 0
N o . 4  ( fa i lu r e  o f  s te a m  tra p ) ~  7 9 2 ,0 0 0  ( e x p e c te d )
N o . 2  ( h o t  o i l  h e a te r  lo w  e f f ic ie n c y ) ~  1 ,9 4 0 ,0 0 0  ( e x p e c te d )
N o . 10  (M P  s te a m  le t d o w n  to  L P  s te a m ) ~  1 6 1 ,0 0 0  ( e x p e c te d )

Total ~  3,080,000 (expected)

5.2 Energy Intensity Index (Eli) calculation
E n e r g y  I n t e n s i t y  I n d e x  ( E l i )  i s  a n o t h e r  i n d i c a t o r  t h a t  c a n  m e a s u r e  th e  

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

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

f o l l o w i n g  e q u a t i o n .

_  R e  ported  R e  fineryEnergyConsumption
y  1 (Unit Utilized Capacity * Unit R e  ferenceEnergy Coefficient + SensibleHeat)

T h e  E l l  o f  t h e  p r o c e s s  u n i t s  b e f o r e  a n d  a f t e r  i m p l e m e n t a t i o n  o f  m o d i f i e d  

F M E A  a c t i v i t y  is  s h o w n  in  t a b l e  5 .4  ( s e e  t h e  d e t a i l  c a l c u l a t i o n  in  A p p e n d i x  

M)

Table 5A : E n erg y  In ten sity  In dex  (E li)  o f  each p ro cess  un it
Process Before im plem ent A fter im plem ent

unit m odified FMEA m odified FMEA
SDU 65 53
BBU 21 18
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5.3 Im p lem entation  result d iscussion

A l t h o u g h  s o m e  o f  a c t i o n  p l a n s  a r e  n o t  i m p l e m e n t e d ,  b u t  f r o m  t h e  r e s u l t  

o f  t h e  p l a n s  t h a t  a r e  i m p l e m e n t e d  a n d  t h e  e x p e c t e d  r e s u l t  o f  t h e  p l a n  t h a t  a r e  

n o t  i m p l e m e n t e d  c a n  i m p l y  t h a t  t h e  m o d i f i e d  F M E A  c a n  b e  in  r e f i n e r y  in  

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 .  W i t h  t h e s e  r e s u l t s ,  t h e  p r i o r i t y  o f  t h e  

p o t e n t i a l  f a i l u r e  m o d e s  c a n  b e  r e a r r a n g e d  a s  s h o w n  in  t a b l e  5 .5 .

Table 5.5: The resu lt o f  the action p la n s  im plem enta tion
Failure-. j Description RPN

node No. 
8

ฯ'■ ฯ-'ฯ
The temperature o f  cooling water supply is lower than designed value. 100

3
7

Excess stripping steam
The compressed air from the compressor is excess and always blown to 
atmosphere.
t

90
90

■ -■ ■ ฯ.*.?1-’lIp:VDU Heater’s-efficiency is low 84-fill;Failure o f  steam traps 84*
•*■"■** • ฯ "

11
Too low product run down temperature 80T ฯ l i ฯ

9 !■ The temperature outlet o f  AFC is controlled by using by-pass valve. 8 0 ฯฯ ฯ ^ 'ฯ ฯ  r
HOU Heater’s efficiency is low
One side o f  the dewaxing filters does not need lighting all the time.

m1
MP steam is letdown to LP steam with the rate o f  4 - 5 TPH constantly. 24*;-

ฯ: The compressed air from the compressor is excess and always blown to 
atmosphere.

- ■ไ - : .>7?
- ฯ : •ฯ^®

Note The RPN of failure mode No.2,4 and 10 are the expected result.
5.4 P rob lem s o f  the im plem entation

T h e  p r o b l e m s  o f  t h e  m o d i f i e d  F M E A  a c t i v i t y  c a n  b e  c o n c l u d e d  a s  

f o l l o w i n g

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

a n d  m a r k e t i n g  p r o b l e m s  d u r i n g  t h e  s t e p  o f  t h e  a c t i o n  p l a n s ’ 

i m p l e m e n t a t i o n  t h a t  c a u s e  t h e  d i f f i c u l t y  in  a c t i o n  p l a n  i m p l e m e n t a t i o n  

a n d  in  a c t i o n  p l a n s ’ e f f i c i e n c y  m o n i t o r i n g .

2 . T h e  m e m b e r s  o f  t h e  c r o s s - f u n c t i o n a l  t e a m  c o m e  f r o m  m a n y  w o r k i n g  

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

a p p o i n t m e n t .



3 .  S o m e  o f  t h e  t e c h n i c i a n s  w h o  j o i n  t h e  s u g g e s t i o n  a c t i v i t y  d o  n o t  h a v e  t h e  

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

s u g g e s t i o n s  a r e  u s e l e s s .
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