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The need for innovation

The process  manufac tur ing industr y  i s  at  an inf lec t ion point.  Companies 

need to be astute and capital ize  on power ful  t rends impac t ing this  mult i-

bi l l ion dol lars’ industr y.

I n  t h e  d e ve l o p e d  wo r l d,  ex p e r i e n ce d  c h e m i ca l  e n g i n e e r s  a re  re t i r i n g 

i n  d rove s.  H owe ve r,  t h e  re p l a ce m e nt  p o o l  o f  n e w  e n g i n e e r s  re m a i n s 

s t r ingent,  as  col lege students  are  increas ingly  drawn to  non-technical 

m a j o r s .  O n  t h e  o t h e r  h a n d,  e m e rg i n g  c o u n t r i e s ,  s u c h  a s  C h i n a  a n d 

India ,  are  graduat ing an impress ive  number  of  young but  inexper ienced 

engineers.  This  necess i tates  the  automat ion of  knowledge to  ensure  that 

decades  of  exper ience are  not  lost  when exper ienced engineers  ex i t  the 

indust r y.  The  captured  knowledge  a l so  he lps  new engineers  ramp up 

quickly  in  thei r  work . 

Another  key  t rend for  process  manufac turers  to  grapple  with  i s  g lobal 

industr y volati l i ty.  For example,  an environment of  prolonged low crude oil 

prices in the past two years has necessitated the deployment of  innovation 

to  cope with  rapidly  f luc tuat ing feedstock  pr ices. 

Companies  should  a lso  capi ta l i ze  on  technology  to  mainta in  e f fec t ive 

envi ronment,  heal th  and safet y  (EH&S) prac t ices.  For  example,  pol lut ion 

f rom heav y industr ies  has  impac ted many par ts  of  the  wor ld,  inc luding 

industr ia l ized China.  As  a  resul t,  companies  are  now more interested in 

energy management,  the  use  of  natural  gas  and renewables.  According 

FE
AT

UR
ES

 
The Ghost in the Machine – Analytics, Automation and 
the Human Factor  

M a r t i n  Fo rd ’s  b o o k  t i t l e d  “ R i s e  o f  t h e  R o b o t s  –  Te c h n o l o g y  a n d  t h e  Th re a t  o f  a  J o b l e s s  Fu t u re” s h e d s  l i g h t  o n 

a n  u n s e t t l i n g  v i e w  o f  t e c h n o l o g y  a n d  i t s  i m p a c t  o n  t h e  h u m a n  r a c e .  Fo rd  re c o u n t s  t h e  m o m e n t  w h e n  I B M ’s 

D e e p  B l u e  c o m p u t e r  d e f e a t e d  wo r l d  c h e s s  c h a m p i o n  G a r r y  K a s p a ro v  i n  1 9 9 7 .

P ro f e s s o r  S t e p h e n  H a w k i n g  f u r t h e r  s p o o ke d  i m a g i n a t i ve  m i n d s  b y  s a y i n g  “a  ro g u e  A I  c o u l d  b e  d i f f i c u l t  t o  s t o p”. 

M o o re’s  L a w  a l s o  d i c t a t e s  t h a t  c o m p u t i n g  p o we r  d o u b l e s  e ve r y  1 8  m o n t h s.  I n  a u t o m a t i n g  k n o w l e d g e ,  w i l l  we 

e ve n t u a l l y  h a n d  o ve r  t h e  ke y s  o f  c o n t ro l  t o  i n d u s t r i a l  a r t i f i c i a l  i n t e l l i g e n c e ?  H o w  w i l l  d a t a  o p t i m i z a t i o n 

d i m i n i s h  t h e  ro l e  o f  h u m a n s  i n  p l a n t s ?

to  The Abnormal  S i tuat ion Management  Consor t ium and the Control  of 

Major  Accidents Hazards (COMAH),  while the incidence of  major  accidents 

has  reduced,  the  impac t  created is  much greater  now when they ac tual ly 

occur.  Thus,  companies cannot afford to take safety for  granted and should 

deploy  to  mit igate  such occurrences. 

Six smart steps to automate knowledge

I n  i n n o v a t i n g  t o w a r d s  a  w o r l d  b e y o n d  e n e r g y  s a v i n g s ,  A s p e nTe c h 

a d v o c a t e s  a s s e t  o p t i m i z a t i o n  f o r  p ro c e s s  m a n u f a c t u re r s  t o  a c h i e v e 

susta ined maximum prof i tabi l i t y  v ia  operat ional  excel lence.  With smar t 

manufac turing in mind,  f i rms can adopt s ix  steps to automate knowledge. 

F i r s t ,  s m a r t  f l o w s h e e t s  h e l p  m a n u f a c t u r e r s  c a p i t a l i z e  o n  f e e d s t o c k 

o p p o r t u n i t i e s  b y  p r o v i d i n g  v i s u a l  a n d  i n t u i t i v e  f e e d b a c k .  A s  s u c h , 

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

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

i n  t h e  p r o c e s s . 

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

enabl ing a l l  d imensions  of  opt imizat ion to  be considered across  mult ip le 

cases.  Fac tors  to  be  cons idered inc lude capita l,  energy,  control labi l i t y, 

env i ronmenta l  impac t,  sa fet y  and y ie lds  fo r  susta ined  prof i tab i l i t y  o f 

the  asset.  These  fac tors  need to  be cons idered against  var y ing feedstock , 

changing seasons  and di f ferent  operat ing condit ions.  Thus,  automat ing 

knowledge is  a  safer  bet,  compared to  manual  computat ion. 
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Third,  i t  i s  c ruc ia l  to  connec t  the  l i fec yc le,  as  manufac turers  can reduce 

rework  and save t ime by compress ing the FEED stage to  achieve a  more 

stable design in detai led engineering.  Currently,  the front end engineering 

des ign (FEED)  stage is  a  tangled net work  of  data  exchange with  team 

members  d ispersed geographica l ly.  Data  i s  captured in  a  d isorganized 

m a n n e r  a n d  t i m e  i s  wa s te d,  a s  t h e  F E E D  s t a g e  o n l y  s t a r t s  a f te r  t h e 

c o n c e p t u a l  d e s i g n  i s  c o m p l e te .  Th u s ,  A s p e nTe c h  e n v i s i o n s  a  s i n g l e , 

cons istent  data  model  of  the  asset. 

Fo u r t h ,  t h e  a d o p t i o n  o f  u n i f i e d  p ro d u c t i o n  o p t i m i z at i o n  e n s u re s  t h at 

models  s tay  cons istent  and common.  This  s t reamlined th inking mit igates 

a  co m p l ex  e nv i ro n m e nt,  w h e re  m u l t i p l e  o rg a n i z at i o n s  a c ro s s  t i m e  a n d 

p ro j e c t  s co p e s  n e ce s s i t ate  p ro f i t  m a x i m i z at i o n .  Cu r re nt ly,  e nte rp r i s e s 

s t r u g g l e  w i t h  o p t i m i z a t i o n  a c r o s s  o r g a n i z a t i o n s ,  s c o p e  a n d  t i m e . 

Indeed,  logica l  minds  have preempted the  need to  accelerate  col laborate 

wo r k f l ow s  a n d  d r i ve  a s s e t  o p t i m i z at i o n . 

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

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

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

d o m a i n s  b e t we e n  c h e m i ca l  e n g i n e e r i n g  a n d  m a i nte n a n ce  te n d  to  wo r k 

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

p ro ce s s  e n g i n e e r s  w i l l  b e  a b l e  to  o p t i m i ze  t h e  d e s i g n  f o r  m a i nte n a n ce 

a n d  re d u c e  t o t a l  l i f e c y c l e  c o s t s .  A s  s u c h ,  t h e  m a i n t e n a n c e  p l a n  a n d 

s t r a t e g y  i s  n o w  a c c e l e r a t e d . 

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

d e c i s i o n  s u p p o r t .  Th i s  i s  c r u c i a l ,  a s  p ro c e s s  e n g i n e e r s  s p e n d  a  l o t 

o f  t i m e  a s s e m b l i n g  d a t a  f r o m  d i f f e r e n t  s o u r c e s  t o  e x t r a c t  u s e f u l 

i n f o r m at i o n ,  i n  o rd e r  to  s o l ve  p ro b l e m s.  S i m i l a r l y,  o p e rato r s  a re  o f te n 

o ve r l o a d e d  w i t h  d a t a ,  a l a r m s  a n d  o p e r a t i o n a l  re s p o n s i b i l i t i e s .  Th i s  i s 

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

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

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

p i n n a c l e  g o a l . 

The guardian angel in the system
W h i l e  i t  i s  i m p o s s i b l e  t o  e l i m i n a t e  e x t e r n a l  c h a l l e n g e s ,  p r o c e s s 

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

i n d u s t r y  r i s k s .  M c K i n s e y  c o n c u r s  t h a t  b y  a g g re s s i v e l y  s t a n d a rd i z i n g 

a n d  s i m p l i f y i n g  p ro c e s s e s ,  c o m p a n i e s  c a n  re a c t  t o  u n f o re s e e n  e v e n t s 

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

p ro d u c t i v i t y.  B e s i d e s  re d u c i n g  t h e  r i s k  o f  h u m a n  e r ro r,  t h e  a u to m at i o n 

o f  re p e t i t i v e  t e c h n i c a l  d e c i s i o n s  w i l l  a l s o  f re e  u p  e n g i n e e r s  t o  f o c u s 

o n  m o re  d i f f i c u l t  a n a l y s e s . 

M a r t i n  Fe l d s te i n ,  p ro f e s s o r  o f  e co n o m i c s  at  Ha r va rd  U n i ve r s i t y,  s u m s  i t 

up,  “R apid  technica l  change i s  not  something new.  We have  exper ienced 

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

i n d i v i d u a l  wo r ke r s  f o r  m a ny  ye a r s.  An d  ye t,  d e s p i te  t h e  u p s  a n d  d ow n s 

o f  t h e  b u s i n e s s  c yc l e ,  t h e  U. S .  e c o n o m y  c o n t i n u e s  t o  re t u r n  t o  f u l l 

e m p l oy m e nt.” 

Ce r t a i n l y,  i t  i s  c l e a r  t h at  t h e re  i s  n o  g h o s t  i n  t h e  m a c h i n e.  I n s te a d, 

yo u  m i g ht  f i n d  a  g u a rd i a n  a n g e l  re s i d i n g  i n  t h e  s y s te m ,  a s  a u to m at i o n 

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

ca lcu lated.  Indeed,  th i s  i s  more  than  a  necess i t y  in  the  wor ld  o f  p rocess 

m a n u f a c t u r i n g  to d ay !   
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