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I n this industrial  game of Cluedo to maximize profits,  ref iners need to 

leverage the best  innovat ion can of fer.  This  is  crucial  in  the volat i le 

economy today,  as  prof i ts  can be  razor  th in .  O wner  operators  need 

to  a d o p t  p ro ce s s  s i m u l at i o n  s o f t wa re  to  m i t i g ate  re l e nt l e s s  b u s i n e s s 

c o m p l e x i t y  –  d r i v e n  p r e d o m i n a n t l y  b y  a c c e l e r a t e d  g l o b a l i z a t i o n , 

increased market volati l i ty and the latest legislation. To stay ahead of the 

competition, refineries need to achieve operational excellence in areas, such 

as operational troubleshooting, crude selection, ref iner y planning, profit 

margin analysis,  turnaround planning and more. To embark on this journey, 

ref iners need to unlock crit ical  clues to profitabil ity. 
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U n l o c k  C r i t i c a l  C l u e s  t o  M a x i m i z e  P ro f i t a b i l i t y 
i n  Re f i n e r i e s .    

for  process  s imulat ion and r igorous heat  exchanger  model ing,  a  seamless 

inte g rat i o n  b e t we e n  t h e  p ro ce s s  s i m u l ato r,  h e at  exc h a n g e r  d e s i g n  a n d 

rat i n g  to o l s  i s  re q u i re d.  Pro ce s s  e n g i n e e r s  ca n  n ow  e f f o r t l e s s ly  d e ve l o p 

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

p a r t  o f  t h e  re f i n e r y  f l o w s h e e t .  H P C L’s  re f i n e r y  i n  M u m b a i ,  I n d i a ,  h a s 

s a v e d  t i m e  a n d  m o n e y  (o v e r  $ 2 5 0 K  a n n u a l l y ) ,  w h i l e  i m p ro v i n g  t h e i r 

h e a t  e xc h a n g e r  m a i n t e n a n c e  s c h e d u l e .  Th e  I N E O S  re f i n e r y  i n  L a v e r a , 

F r a n c e ,  s a v e d  $ 4  m i l l i o n  a n n u a l l y  b y  e m p l o y i n g  a  h e a t  e x c h a n g e r 

f o u l i n g  m o n i t o r i n g  a p p l i c a t i o n . 

Figure: Refineries need to be mindful in considering the level of maturity at their companies

First clue: Heat Exchanger Maintenance and Monitoring

H e at  exc h a n g e r s  a re  c r u c i a l  to  d e te r m i n i n g  e n e rg y  e f f i c i e n c y  l e ve l s . 

R e f i n e r s  n e e d  t o  k n o w  w h e n  i s  t h e  b e s t  t i m e  t o  t a ke  t h e m  o u t  f o r 

maintenance and minimize  the impac t  on prof i tabi l i t y.  Separate ly,  the 

r igorous s imulation of  the heat exchanger unit  operations helps determine 

the level  of  foul ing in  each unit  and i ts  resul t ing economic  impac t. 

This  helps ref ineries set  up priorit ized maintenance schedule for  their  heat 

exchanger  net works.  To  overcome the chal lenge of  us ing disparate  tools 

Second clue: Column Operations Troubleshooting

With advanced process s imulat ion soft ware,  users  can accurately s imulate 

the thermo-hydraul ic  func t ioning of  columns based on their  construc t ion 

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

behavior  of  columns and avoid  operat ional  mishaps.  By  s imulat ing the 

operat ion of  the  column unit  within  the broader  sett ing of  the  overal l 

process,  users  can ident i fy  the  root  causes  of  thei r  column problems and 

f igure  out  the  opt imal  point  of  operat ion for  the  overal l  process  uni t.  In 

addit ion,  v isual izat ion tools  provide ins ight  into  the operat ing point  of 

the  column and highl ight  any impending breach of  operat ional  l imits, 
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which causes issues – such as  jet  f looding,  weeping,  down- comer backup 

and others.  This  a l lows re f iner ies  to  bui ld  a  work  cul ture  of  cont inual 

process  opt imizat ion and prevent ive  maintenance by  taking advantage 

of  advanced process  s imulat ion technology. 

Third clue: Integrated Refining and Gas Plant Analysis

In using integrated solutions,  engineers can create a r igorous simulation of 

ref ining and gas plant operat ions within a s ingle s imulat ion environment. 

This al lows ref iner y operators to assess,  i f  they can accommodate increased 

levels  of  sour  crudes  in  thei r  re f iner ies. 

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

p l a n t s  a n d  s u i t  n e w  c r u d e  p ro c e s s i n g.  B y  e n a b l i n g  f e e d  f l e x i b i l i t y, 

c a p a c i t y  c re e p  a n d  O P E X  o p t i m i z a t i o n  v i a  i n t e g ra t e d  re f i n i n g  a n d  g a s 

p l a nt  p ro ce s s  s i m u l at i o n ,  re f i n e r s  s ave  m i l l i o n s  o f  d o l l a r s  e a c h  ye a r  i n 

o p e r a t i n g  m a rg i n s .  Th e y  a re  a l s o  e n s u re d  o f  m a x i m u m  re l i a b i l i t y  a n d 

p l a nt  o n - s t re a m  t i m e.  Th e  r i g o ro u s  s i m u l at i o n  o f  g a s  p l a nt  o p e rat i o n s 

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

e m i s s i o n  l e v e l s . 

Fourth clue: Planning Model Update

To manage thei r  operat ions,  re f iner ies  use  planning tools  to  make better 

informed decis ions.  While tradit ional  l inear programming (LP) models  are 

employed by these planning tools  to  f ind the most  opt imal  plan,  they are 

only  accurate  within  a  spec i f ic  operat ing range of  the  ref iner y.  O ver t ime, 

re f iner ies  move  away f rom the  operat ing  range  – for  example,  i t  can 

happen due to  cata lyst  deac t ivat ion or  other  operat ional  changes.  This 

means that  LP models  become outdated,  which reduces  the ef fec t iveness 

of  the  planning tools,  which adds  up to  mi l l ions  of  dol lars  in  lost  prof i ts. 

The solution is  to maintain the planning models,  with the help of  advanced 

process  s imulat ion sof t ware.  This  enables  updates  when the models  are 

out  of  sync  with  the operat ing range of  the  ref iner y.  Process  s imulat ion 

sof t ware  i s  key  to  th is  so lut ion,  provid ing the predic t ive  capabi l i t y  that 

comes with r igorous process  analys is  based on reac t ion kinet ics,  heat  and 

mass  balance.  Today,  leading solut ion providers  have bui l t- in  integrat ion 

b e t we e n  p ro ce s s  s i m u l at i o n  a n d  re f i n e r y  p l a n n i n g  to  s t re a m l i n e  t h e 

wo r k f l o w  o f  u p d at i n g  p l a n n i n g  m o d e l s .  Wi t h  t h e s e  a d v a n ce d  to o l s , 

re f iners  can  now fo l low the  workf low without  depending on  ex terna l 

consul tants.  Ta iyo  O i l  in  Japan has  repor ted a  12.7% increase  in  the i r 

ref iner ies’ prof i t  f rom maintaining their  ref iner y  planning and schedul ing 

tools  us ing advanced process  s imulat ion solut ions.  This  capabi l i t y  puts 

i n  p l a ce  a  c u l t u re  o f  t ru e  p a r t n e r s h i p  b e t we e n  p l a n n e r s  a n d  p ro ce s s 

engineers  in  maintaining planning and schedul ing tools  to  maximize and 

susta in  ref iner y  prof i ts.

Fifth clue: Refiner y Wide Process Analysis – The 

Pinnacle of Technological Maturity

Ref ineries  can develop a ref iner y-wide process  model  f rom their  ref iner y-

w i d e  p l a n n i n g  m o d e l  re l at i ve ly  q u i c k ly  w i t h  a n  a dva n ce d  i nte grate d 

solut ion for  process  s imulat ion and ref iner y planning.  The accurac y of  the 

simulation model is  enhanced by selectively incorporating rigorous models 

of  reac tor  uni ts  to  the ref iner y-wide f lowsheet.  With th is  methodology, 

users  can have fu l l  control  over  the  r igor  and f lex ib i l i t y  of  the  model. 

With th is  so lut ion,  re f iner ies  can use  the model  to  accurate ly  assess  the 

economic  impac t  of  poss ib le  s t rategic  reconf igurat ion projec ts.  I t  a lso 

suppor ts  planners  deal ing with special  cases  that  require  a  more accurate 

profit  assessment versus what is  projected by their  LP tools.  The model can 

Figure: To embark on this journey to maximize profits, refineries need to unlock 
critical clues to profitability.

B y  c h o o s i n g  a  t e c h n o l o g y  p a r t n e r  w i t h  t h e  a b i l i t y  t o  p r e s e n t  a  c o m p r e h e n s i v e  e n d - t o -
e n d  s o l u t i o n  p l a t f o r m ,  r e f i n e r i e s  c a n  a c h i e v e  w o r l d - c l a s s  o p e r a t i o n a l  e f f i c i e n c y  w i t h o u t 
d e p e n d i n g  o n  e x p e n s i v e  c o n s u l t a n t s .



FEATURES 

O� shore World | 20 | April-May 2017www.oswindia.com

FE
AT

UR
ES

 

Sunil Patil

Business Consulting Director

AspenTech 

Email: Sunil.Patil@aspentech.com

Sandeep Mohan

P ro d u c t  M a r ke t i n g 

A s p e nTe c h 

E m a i l :  S a n d e e p. R a m M o h a n @ a s p e n t e c h . c o m

b e  u s e d  f o r  r i g o ro u s  p ro f i t - m a rg i n  a n a ly s i s  w h e n  e va l u at i n g  s t rate g i c 

reconf igurat ion opt ions  or  operat ional  improvements  to  the ref iner y.  This 

becomes a  handy tool  in  evaluat ing responses  to  unexpec ted operat ional 

e ve nt s,  a s  we l l  a s  to  d e te rm i n e  t u rn a ro u n d  a n d  s t a r t u p  p l a n s. 

 

Beating Sherlock Holmes at his own game 

R e f i n e r i e s  n e e d  to  b e  m i n d f u l  i n  co n s i d e r i n g  t h e  l e ve l  o f  m at u r i t y  at 

t h e i r  co m p a n i e s.  M at u r i t y  l e ve l s  ra n g e  f ro m  ze ro  to  f u l l  m at u r i t y.  At 

ze ro  m at u r i t y,  a  re f i n e r y  d o e s  n o t  h ave  t h e  c u l t u re  o f  u s i n g  p ro ce s s 

s i m u l at i o n  te c h n o l o g y  to  s u p p o r t  t h e i r  o p e rat i o n s.  At  f u l l  m at u r i t y, 

re f i n e r i e s  e m p l oy  re f i n e r y- w i d e  p ro ce s s  s i m u l at i o n  m o d e l s  i n  a  s i n g l e 

f l ow s h e e t,  w h i c h  e n a b l e s  p ro ce s s  e n g i n e e r s  to  s u p p o r t  t h e  re f i n e r y  i n 

s t rate g i c  a n d  o p e rat i o n a l  d e c i s i o n  m a k i n g. 

An  i n e v i t a b l e  e l e m e nt  o f  t h i s  j o u r n e y  i s  f o r  e m p l oye e s  to  b e  s k i l l e d 

i n  t h e  l ate s t  te c h n o l o g y  a n d  ke p t  u p d ate d  o f  i n d u s t r y  b e s t  p ra c t i ce s. 

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

co m p re h e n s i ve  e n d - to - e n d  s o l u t i o n  p l at f o r m ,  re f i n e r i e s  ca n  a c h i e ve 

wo r l d - c l a s s  o p e r a t i o n a l  e f f i c i e n c y  w i t h o u t  d e p e n d i n g  o n  e x p e n s i ve 

c o n s u l t a n t s .  Wi t h  t h e s e  t o o l s ,  re f i n e r y  p ro c e s s  e n g i n e e r s  c a n  d e ve l o p 

t h e i r  s k i l l  s e t s  a n d  p r o c e s s  k n o w l e d g e  t o  b e c o m e  w o r l d - c l a s s 

e n g i n e e r s .  I n d e e d ,  b y  s y s t e m a t i c a l l y  u n l o c k i n g  c l u e s  t o  i n c re a s e d 

p ro f i t a b i l i t y,  S h e r l o c k  H o l m e s  i s  l i te r a l l y  l e f t  b e h i n d  i n  t h i s  i n d u s t r i a l 

g a m e  o f  C l u e d o.   

Figure: By systematically unlocking clues to increased profitability, Sherlock Holmes is literally left behind in this industrial game of Cluedo.


