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Modern manufac tur ing is  an ecosystem of  interconnec ted sof t ware  and 
hardware that  helps  ref iner ies ;  chemical  and petrochemical  companies 
o p t i m i s e  p l a n t s  a n d  a c h i e v e  o p e r a t i o n a l  e x c e l l e n c e .  A s  b u s i n e s s e s 
generate  vast  amounts  of  data ,  e f f ic ient  dec is ion suppor t  so lut ions  are 
needed to  make sense  of  v i ta l  in format ion and ensure  operat ions  can 
adapt  quickly  to  dynamic  condit ions. 

To d a y  t h e  t e r m s,  I n d u s t r i e  4 . 0  a n d  t h e  I n t e r n e t  o f  Th i n g s  ( I oT )  a re 
w i d e l y  d i s c u s s e d  a c ro s s  t h e  e n g i n e e r i n g  a n d  m a n u f a c t u r i n g  s p a c e , 
inc luding ‘c loud’,  ‘b ig  data’.  They a l l  have a  p lace  to  radical ly  automate 
manufac tur ing,  but  they need to  be c lear ly  understood and pos i t ioned in 
contex t  with  the manufac turer ’s  operat ional  and commerc ia l  objec t ives.

T h i s  a r t i c l e  a i m s  t o  d e - m y s t i f y  b u z z - t e r m s  t h a t  c l u t t e r  t h e  s p a c e 
a n d  e x p l a i n  h o w  b e s t - p r a c t i c e  m a n u f a c t u r i n g  e x e c u t i o n s  s y s t e m s 
(MES)  integrate  the  operat ion ,  us ing  rea l- t ime bus iness  per formance 
management to optimally control,  analyse,  monitor and respond to change 
immediately  across  al l  t ime horizons.  Greater  predic tabi l i t y  in  produc t ion 
outcomes means greater  prof i tabi l i t y.

Achieving integration
I n t e l l i g e n t  s o l u t i o n s  d e l i v e r  i n t e l l i g e n t  o p e r a t i o n a l  a n d  b u s i n e s s 
outcomes.  The IoT  i s  a  term of ten used to  descr ibe  automated dec is ion 
s u p p o r t  t h a t  i s  a n  i n t e g r a t e d  c o m m u n i c a t i o n s  l a n d s c a p e ,  e n a b l i n g 
manufacturers to take predictive decisions based upon models that achieve 
faster  operat ional  e f f ic ienc ies  and del iver  greater  produc t iv i t y.  B r idging 
the gap bet ween plant  operat ions  and commercia l  t ransac t ions  us ing the 
latest  digital  innovat ions wil l  opt imise decis ion suppor t  at  the plant  f loor 
level  through to  the execut ive  boardroom. 

A recent ly  publ ished ARC Ins ights  repor t  h ighl ighted,  “The potent ia l  o f 
the Industr ial  Internet  of  Things ( I IoT)  to transform produc t ion operat ions 
i s  o n e  o f  t h e  h o t t e s t  c u r re n t  t o p i c s  i n  m a n u f a c t u r i n g.  A l o n g  w i t h 
re lated in i t iat ives,  such as  Industr ie  4 .0 ,  IT/OT convergence,  and Smar t 
Manufac tur ing,  the  I IoT  i s  c i ted as  an approach to  make manufac tur ing 
produc t ion more  f lex ib le,  cost  e f fec t ive,  and respons ive  to  changes  in 
customer  demand.”

The term industrie  4.0,  often described as the four th industrial  revolution, 
is  a collective term embracing a number of  contemporar y automation, data 
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The integration of manufacturing executions systems (MES) in operation along with real-time business per formance 
management solutions are impor tant to extract and logically implement the enormous data that is generated by the 
businesses to ensure that the operations adapt to the dynamic conditions of the hydrocarbon industr y.

How Predictive Analytics Maximises Operational Excellence

exchange and manufac tur ing technologies.  Not  only  are  manufac turers 
bes ieged wi th  a  p lethora  o f  indust r y  te rms,  but  a l so  vast  vo lumes  o f 
information generated from various sources,  including diverse automation 
systems,  such as  DCS,  PLCs,  MES,  CPM, ERP,  WMS, PIMS,  DMS,  L IMS,  QMS, 
batch management  systems and histor ians.  The capture  and col lec t ion of 
data  i s  a  major  i ssue for  manufac turers  because they can be accumulated 
into  d isparate  forms ranging f rom spreadsheets  and repor ts  to  numerous 
cus tom appl i cat ions  and  sys tems.  Wi thout  e f fec t ive  v i sua l i sat ion  and 
analys is  tools,  employees face evaluat ing hundreds of  stat ic  spreadsheets 
or  repor ts  rather  than making business- cr i t ical  decis ions based on t imely 
informat ion.  However,  modern analyt ics  are  del iver ing new capabi l i t ies 
that  enable  deeper  and r icher  analyses.  From monitor ing processes  to 
dea l ing  wi th  process  upsets,  operators,  engineers  and subjec t  matter 
exper ts  can gain  speedy access  to  v i ta l  in format ion to  keep produc t ion 
running smoothly. 

Addressing root causes
I f  s ta f f  have  a  myopic  v iew o f  p lant  behav iour  then  i t  i s  d i f f i cu l t  fo r 
them to  respond quickly  to  operat ional  i ssues.  Hence,  reducing the t ime 
spent  invest igat ing root  causes  of  p lant  problems re leases  operators  to 
spend more t ime analys ing data  to  make more informed dec is ions  about 
p lant  per formance.  The inte l l igence gathered f rom such analyses  opens 
up oppor tunit ies  to  opt imise  the operat ion and maximise  prof i tabi l i t y  at 
key  produc t ion stages.  Manufac turers  adopt ing best  prac t ices  t ypical ly 
m a n a g e  t h e i r  o p e rat i o n s  u t i l i s i n g  re a l - t i m e  d at a  a n d  ca n  d i s t r i b u te , 
visualise and analyse information intell igently to operate plants profitably. 
Manufac turing execut ion systems (MES) ful f i l  this  need,  enabl ing process 
manufac turers  to  quickly  ident i fy  manufac tur ing per formance problems, 
assess  root  causes  and take correc t ive  ac t ions. 

A  recent  repor t  on  Market  G uide  for  Manufac tur ing  Execut ion  System 
Soft ware by Gar tner  highl ighted “There wil l  increasingly be more pressure 
on the  MES vendor  communit y  to  prov ide  tools  for  analyz ing mass ive 
amounts  of  data,  as  wel l  as  to  provide predic t ive technologies  for  helping 
manufacturers make better decisions based on the data they are capturing.”

The latest  sof t ware  technology creates  an ideal  envi ronment  to  enable 
companies  to  opt imise  each of  the  key  areas  of  the  produc t ion process, 
w h i l s t  i n te r a c t i n g  d y n a m i c a l l y  to  m e e t  co m m e rc i a l  a n d  o p e r at i o n a l 
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goals.  Many companies  have adopted integrated MES sof t ware  plat forms 
to  become prof ic ient  faster,  br inging the power  of  opt imisat ion to  more 
people  in  engineer ing,  operat ions,  p lanning and schedul ing across  the 
enterprise.  As a  result,  manufac turers  are better  able to increase capacit y, 
improve margins,  reduce costs  and become more energy- ef f ic ient. 

The integrated sui te  of  tools  helps  s takeholders  to  col laborate  and look 
across  an organisat ion to  make the necessar y  dec is ions  to  respond,  take 
correc t ive  ac t ions  in  real-t ime and execute  in  synchronisat ion with  the 
overal l  integrated plan.  In  addit ion,  the sof t ware a l lows decis ion-makers 
to per form such ac t ions either  in-plant or  v ia  HTML-5 technology enabled 
m o b i l e  d e v i ce s.  E s s e nt i a l ly,  H TM L- 5  i s  a  m a r k- u p  l a n g u a g e  u s e d  f o r 
s t ru c t u r i n g  a n d  p re s e nt i n g  co nte nt  o n  t h e  I nte rn e t  a n d  s u p p o r t s  t h e 
latest  mult imedia platforms,  while making it  easi ly  readable by users with 
current web browsers on compatible computers and devices.  Crucial ly,  the 
power  of  sof t ware  appl icat ions  equips  s taf f  with  easy-to -use tools  that 
present  data  in  contex t  and in  an easy-to -understand manner.

D a t a  a n a l y t i c s  s o f t w a r e  a u t o m a t i c a l l y  i d e n t i f i e s  a n d  a d j u s t s 
manufac tur ing produc t ion processes  whi ls t  monitor ing for  d iscrepancies 
i n  m o d e l  f i d e l i t y  a n d  h e l p s  o p e rato r s  i m p rove  e f f i c i e n c y.  M a ny  l e a d i n g 
companies  have  adopted  AspenTech’s  aspenONE MES so f t ware  so lut ions 
to  i n c re a s e  p ro f i t a b i l i t y,  re d u ce  va r i a b i l i t y  a n d  i m p rove  ove ra l l  a s s e t 
u t i l i s at i o n .  Th e  d at a  m a n a g e m e nt  ca p a b i l i t i e s  w i t h i n  a s p e n O N E  M E S 
col lec t  and organise  process  data  across  d isparate  systems and dist r ibute 
i t  a c ro s s  t h e  e nte rp r i s e  to  m a ke  i t  e a s y  to  o p t i m i s e  d at a  va l u e. 

Th e  a s p e n O N E  M E S  d at a  f o u n d at i o n  co l l e c t s  a n d  s to re s  l a rg e  vo l u m e s 
o f  re a l - t i m e  a n d  h i s to r i ca l  d at a  f ro m  p ro ce s s  co nt ro l ,  m a n u f a c t u r i n g 
o p e rat i o n s,  l a b o rato r y  s y s te m s.  Ad d i t i o n a l l y,  co n n e c t i n g  p ro d u c t i o n 
d at a  w i t h  b u s i n e s s  s y s te m s  f o r m s  t h e  f o u n d at i o n  f o r  a n  e nte r p r i s e -
leve l  ana lys i s  and dec is ion  suppor t  p lat form.  R ich  ca lcu lat ions,  ana lyt i c 
a n d  v i s u a l i s at i o n  to o l s  u n l o c k  t h e  d at a’s  va l u e,  a l l ow i n g  o p e rato r s  to 
co m p a re  p e r f o r m a n ce  a c ro s s  a  ra n g e  o f  a s s e t s  a n d  d i s s e m i n ate  b e s t 
p ra c t i ce s  to  p ro ce s s e s  a n d  s i te s  t h at  re q u i re  i m p rove m e nt. 

aspenONE Process  Explorer  i s  the intel l igent  solut ion to  access,  v isual ise, 
analyse and monitor  plant  operat ions data.  I t  provides secure access  f rom 
any device  connec ted to  the net work  without  the need for  c l ient-s ide 
add-ins  or  sof t ware  insta l lat ion.  With aspenONE Process  Explorer  users 
can choose bet ween desktop,  laptop,  tablets  and smar tphones,  so  they 
are  a lways  in  touch with  thei r  produc t ion data,  anyt ime and any where. 
More  companies  a re  embrac ing  web -based  technology  because  o f  i t s 
zero  insta l l  footpr int,  mult i-plat form suppor t  that  comes with  HTML-5 
and intui t ive  user  inter face. 

Predic tive analytics  optimises profitabil ity
I n  t o d a y ’s  t e c h n o l o g i c a l  l a n d s c a p e  o f  4 . 0  a n d  I oT,  a d v a n c e d  t o o l s 

dramatical ly improve predic t ive analyt ics  based upon models that suppor t 
f a s te r  a n d  b e t te r  d e c i s i o n s  to  o p t i m a l ly  p l a n ,  s c h e d u l e,  co nt ro l ,  a n d 
execute  produc ts  to  the h ighest  s tandard.  MES provides  the tools  that 
enable  companies  to  reduce var iabi l i t y  and improve asset  e f fec t iveness.

S m a r t  m a n u f a c t u r i n g  i s  a  s y s t e m  o f  i n t e g r a t e d  m o d e r n  t e c h n o l o g y 
a n d  p r o c e s s  m e t h o d o l o g y  t h a t  m a k e s  p r o d u c t i o n  m o r e  e f f i c i e n t , 
a d a p t a b l e ,  c o s t - e f f e c t i v e  a n d  r e s p o n s i v e  t o  c h a n g e s  i n  e c o n o m i c 
condit ions.  Establ ish ing a  centre  of  operat ional  excel lence a lso  improves 
c o m m u n i c a t i o n s  a n d  b r i n g s  p l a n n i n g,  s c h e d u l i n g  a n d  o p e r a t i o n a l 
execut ion c loser  together.  Those ref iner ies,  chemical  and petrochemical 
companies  that  adopt  best  prac t ices  and use cohesive MES sof t ware tools 
can achieve a ful ly-integrated operation. With improved data analytics,  key 
stakeholders  can add immediate value and make more informed decis ions 
quicker  to  dr ive  increased produc t iv i t y.

The process  wor ld  i s  rapidly  becoming more compet i t ive.  The key  dr iver 
fo r  fo r ward-th ink ing  manufac turers  i s  to  empower  s takeholders  wi th 
spec ia l i s t  MES tools  to  enable  them to  achieve operat ional  excel lence. 
The payback can be seen within s ix  months and with greater  predic tabil i ty 
comes greater  prof i ts.  
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