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As few as necessary1 

Finding out the equipm ent 
a b s ol utel y  nec es s a r y  in a  
m ul tipur pos e pl a nt c a n 
tur n to a  v er y  r is k y  
b us ines s .  
S a f ety  is  pr ov ided b y  
s im ul a tion tool s  w hic h 
highl ight dev ic e oc c upa -
tion a nd b ottl enec k s .  I n a  
f ine c hem ic a l  pl a nt,  B A S F 
s uc c eeded in this  w a y  in 
r educ ing the dev ic e pa r k  
b y  a  f if th.  

                                             
1 This is a n E nglish su m m a r y  of  a  p a p er  p u b lished  in t he Ger m a n m a ga z ine Chemie Produktion in N ov em b er  1998.  

I n  m u l t i p u r p o s e  p l a n t s  o n l y  a  l i m i t e d  d e v i c e  
p a r k  i s  a v a i l a b l e  f o r  t h e  p r o d u c t i o n  o f  a  
m u l t i t u d e  o f  r e l a t e d  p r o d u c t s .  B u t  w h a t  d o e s  
“ l i m i t e d  p a r k ”  m e a n ?  A s  f e w  d e v i c e s  a s  
a b s o l u t e l y  n e c e s s a r y ,  b e c a u s e  t h e  p r o d u c t i o n  
c o s t s  c a n  o n l y  i n  t h i s  w a y  b e  o p t i m a l .  T h i s  i s  
p a r t i c u l a r l y  i m p o r t a n t  i n  s p e c i f i c  s e c t o r s  o f  t h e  
f i n e  c h e m i c a l  i n d u s t r y ,  w h e r e  t h e  p r o d u c t  
d i v e r s i t y  i s  t h e  r u l e  a n d  w h e r e  t h e  u s e  o f  
m u l t i p u r p o s e  p l a n t s  c o n s t i t u t e s  a  s t a n d a r d .  T h e  
m a r g i n s  t h e r e  h a v e  b e e n  d r a s t i c a l l y  r e d u c e d  
d u e  t o  t h e  A s i a t i c  c o m p e t i t i o n .  
T o  c o p e  w i t h  t h i s  s i t u a t i o n ,  B A S F  c u r r e n t l y  
c a r r i e s  o u t  a  r e o r g a n i z a t i o n  p r o j e c t  t o  o p t i m i z e  
t h e  w o r l d -w i d e  p r o d u c t i o n  o f  a  s p e c i f i c  p o r t f o l i o  
o f  f i n e  c h e m i c a l s .  I n  t h i s  c o n t e x t ,  t h e  p r o d u c t i o n  
c a p a c i t y  o f  a  p l a n t  i n  L u d w i g s h a f e n  h a s  b e e n  
a n a l y z e d .  T h i s  m u l t i p u r p o s e  p l a n t  c o n s i s t s  o f  
14 2  p r o d u c t i o n  d e v i c e s  i n  w h i c h  a b o u t  5 0 0  
d i f f e r e n t  l i q u i d  a n d  p o w d e r y  c h e m i c a l s  a r e  
p r o d u c e d .  T h e  o b j e c t i v e  w a s  t o  f i n d  t h e  o p t i m a l  
n u m b e r  a n d  c o n f i g u r a t i o n  o f  d e v i c e s  f o r  a  
s p e c i f i c  a s s o r t m e n t  o f  2 8  p r o d u c t s  w i t h  b a t c h  
s i z e s  f r o m  o n e  t o  2 0  t o n s .  
G ü n t h e r  K ö n i g ,  p l a n t  m a n a g e r :  “ W e  s t o o d  
u n d e r  a  s t r o n g  t i m e  p r e s s u r e .  W i t h i n  o n e  y e a r ,  

t h e  p r o j e c t  s h o u l d  b e  c o m p l e t e d ,  i n  f a c t  b y  o u r  
o w n  c o l l a b o r a t o r s  u s i n g  t h e i r  e x a c t  k n o w l e d g e  
o f  t h e  p l a n t  p r o c e s s e s . ”  A t  t h a t  t i m e ,  t h e  t e a m  
h a d  n o  e x p e r i e n c e  o f  s i m u l a t i o n  t o o l s  y e t .  
“ T h e r e f o r e ” ,  K ö n i g  g o e s  o n ,  “ t h e  t i m e  n e e d e d  
f o r  m o d e l i n g  t h e  p r o c e s s e s  c o u l d  n o t  b e  
f o r e c a s t e d . ”  
H e n c e ,  i t  w a s  e s s e n t i a l  t o  t h e  p r o j e c t  t o  b e  a b l e  
t o  e a s i l y  r e p r e s e n t  t h e  m a t e r i a l  f l o w s  i n  a  c l e a r  
m o d e l .  T h e  u s e r -f r i e n d l i n e s s  o f  t h e  s o f t w a r e  t o  
b e  u s e d  p l a y e d  a n  i m p o r t a n t  r o l e ,  s i n c e  t h e  
d e v e l o p m e n t  a n d  t h e  a n a l y s i s  o f  t h e  m o d e l  h a d  
t o  b e  c a r r i e d  o u t  b y  a  f o r e m a n  o f  t h e  b a t c h  
p l a n t .  N e v e r t h e l e s s ,  a  r e a l i s t i c  r e p r e s e n t a t i o n  o f  
t h e  p r o d u c t i o n  w i t h  i t s  c o m p l e x i t y  a n d  i t s  
s p e c i a l  o p e r a t i o n s  h a d  t o  r e m a i n  p o s s i b l e .  
T a k i n g  a l l  r e l e v a n t  f a c t o r s  i n t o  a c c o u n t ,  t h e  
p l a n t  d e c i d e d  t o  u s e  t h e  m a t e r i a l  f l o w  
s i m u l a t i o n  t o o l  S I M B A X  o f  A I C O S  
T e c h n o l o g i e s .  K ö n i g :  ” O t h e r  s o f t w a r e  p a c k a g e s  
a r e  v e r y  c o m p l e x  a n d  c a n  o n l y  b e  u s e d  b y  
s p e c i a l i s t s .  B e c a u s e  t h e  t i m e  w o u l d  n o t  h a v e  
b e e n  s u f f i c i e n t  t o  i n t r o d u c e  c o m p u t e r  e x p e r t s  t o  
t h e  c o m p l e x  p r o c e s s e s  o f  o u r  p l a n t ,  w e  w e r e  

A n ea s y -to-l ea rn W indow s ®  us er interf a c e a nd the g ood s up p ort of  the s of tw a re 
p roduc er ma ke it p os s ib l e to c a rry  out model ing  a nd s imul a tion on one’ s  ow n.  
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looking for a system for which basic knowledge 
of comp u ters was su fficient. ”  
T he p roj ect started in sp ring 1 9 9 7  with an 
introdu ctory training and a p roj ect-sp ecific 
workshop .  T he model has been bu ilt according 
to the modu larity p rov ided by the software.  
F irstly,  u sing a common factory p lan,  the 
eq u ip ment hav e been modeled:  mainly 
reactors,  sp ray dryers,  grinders,  mix ers and 
intermediate storage p laces.  W orkers 
resp onsible for manu al tasks hav e also been 
inv olv ed in the model as additional resou rces.  
T hen,  for each p rodu ct a corresp onding 
p rodu ction recip e has been modeled,  the lev el 
of detail being fix ed according to the needs.  
“ T he model dev elop ment has only been refined 
u ntil p rocess op erations were rep resented in 
su ch a way that their du ration and the resu lting 
throu ghp u t were in av erage correct” ,  K ö nig 
ex p lains.  “ O u r obj ectiv e was the redu ction of 
the p lant cap ital and of the related rou tine 
costs,  taking the bu ild-u p  of stock and the 
av ailability of the p rodu cts into accou nt. ”  
T he behav ior of the intermediate storage 
p laces as a fu nction of their siz e and of the 
nu mber of p rodu ct containers av ailable was of 
great interest.  T hanks to the ex tensiv e software 
fu nctionality in the area of material transfers,  
both the bigbag filling op erations and the 
recycling of p rodu ct containers hav ing been 
cleaned so as to be u sed for fu rther batches 
cou ld be rep resented p recisely.  
F u rther,  the p rodu ction p rocesses hav e been 
analyz ed for each final p rodu ct,  the bottlenecks 
determined and the resu lting waiting and 
blocking times clearly identified.  T his enabled 
to design more efficient p rodu ction p rocesses,  
e. g. ,  by u sing sev eral drying,  mix ing and 
grinding dev ices in p arallel.  
T he p lant cap acity has been ev alu ated by 
simu lating p rodu ction p lans cov ering one year 
resp ectiv ely one q u arter,  taking or not taking 
accou nt of the cu stomer ordering behav ior.  T he 
resu lting G antt charts made it p ossible to 
analyz e grap hically the interaction between 
p rodu cts sharing the drying,  mix ing and 
grinding cap acity.  

T hu s,  the p lant can now av oid conflicts leading 
to cap acity losses and determine the op timal 
configu ration and combination of dev ices.  

Efficiency – a l s o  in fr o nt  o f t h e s cr een 
T he material flow simu lation software 
p ackage S I M B A X  enables to q u ickly 
determine and to systematically eliminate 
the bottlenecks of a p rodu ction p lant.  T he 
software has been dev elop ed from the v ery 
beginning to fu lfill the needs of the p rocess 
indu stries.  T he adv antages:  
• easy u se thanks to the u tiliz ation of 

the technical langu age of chemical 
engineers and p lant managers in the 
interface;  

• v ery short learning p hase thanks to 
the grap hics and the fu lly obj ect-
oriented architectu re;  

• reality-like rep resentation of the 
p rodu ction env ironment in form of 
eq u ip ment,  recip es and p rodu ction 
p lan;  

• effortless and realistic modeling of 
comp lex  p rocesses with alternativ e,  
p arallel and semicontinu ou s 
op erations,  bu ffer tanks,  filling and 
storage p rocesses as well as clean-
u p  and set-u p  op erations;  

• detailed rep resentation of additional 
resou rces like workers and u tilities 
v ia calendar sp ecifications inclu ding 
shift models,  weekends and 
breakdowns;  

• simp lified data inp u t ov er an E x cel 
interface;  

• clear resu lts:  dynamic animation in 
the layou t and in the G antt chart 
du ring the simu lation,  u sefu l statistics 
for the easy comp arison of scenarios 
( among others u tiliz ation charts,  
reactor and storage contents cu rv es,  
resou rce and material consu mp tion 
cu rv es) .  
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L a s t  b u t  n o t  l e a s t ,  t h e  o p t i m i z a t i o n  w a s  
e x t e n d e d  t o  t h e  s y n t h e s i s .  T h e  r e s u l t s  s h o w e d  
t h a t ,  d e p e n d i n g  o n  t h e  p r o d u c t ,  e i t h e r  t h e  
s y n t h e s i s  o r  t h e  f i n i s h  s t a g e  c o n s t i t u t e d  t h e  
b o t t l e n e c k .  T h e  f o r e m a n  d i r e c t l y  w o r k e d  o u t  o n  
h i s  P C  r e c i p e -s p e c i f i c  r u l e s  f o r  t h e  
s y n c h r o n i z a t i o n  o f  b o t h  s t a g e s .  S h o u l d  f o r  
i n s t a n c e  t h e  s y n t h e s i s  b e  t h e  b o t t l e n e c k ,  t h e n  
s t o r i n g  t h e  p r o d u c t s  b e f o r e  t h e  f i n i s h  s t a g e  w a s  
n e c e s s a r y  i n  o r d e r  t o  a v o i d  s t a n d s t i l l s  i n  t h e  
a r e a  o f  t h e  s p r a y  d r y e r s .  A  w e l l -f o u n d e d  
d i m e n s i o n i n g  o f  t h e  c o r r e s p o n d i n g  i n t e r m e d i a t e  
s t o r a g e  b e c a m e  i n  t h i s  w a y  p o s s i b l e .  
B e f o r e  c o n c l u d i n g  t h e  s t u d y ,  t h e  m o d e l  
d e v e l o p e d  w a s  u s e d  t o  e s t i m a t e  t h e  s e n s i t i v i t y  
t o  d r y e r  b r e a k d o w n s  o f  t h e  c o n c l u s i o n s  d r a w n .  
U s i n g  t h e  s i m u l a t i o n ,  s e v e r a l  t y p e s  o f  
d i s t u r b a n c e s  ( s t a f f  s h o r t a g e ,  n o n -p l a n n e d  
r e p a i r s ,  l a t e  d e l i v e r y  o f  r a w  m a t e r i a l s )  c o u l d  b e  
c o m p a r e d  v e r y  e a s i l y .  
I n  t h i s  f i r s t  s e l f -d i r e c t e d  m a t e r i a l  f l o w  s i m u l a t i o n  
o f  t h e  p r o d u c t i o n  p l a n t ,  t h e  g o o d  s u p p o r t  
p r o v i d e d  b y  t h e  s o f t w a r e  p r o d u c e r  w a s  o f  g r e a t  
i m p o r t a n c e .  “ W o r t h  m e n t i o n i n g  a r e  t h e  
s u c c e s s f u l  t r a i n i n g  a n d  t h e  o n l i n e  h e l p  o v e r  t h e  
h o t l i n e . ” ,  K ö n i g  m e a n s .  “ T h e  u s e r  l e a r n t  s t e p  b y  
s t e p  – i n  a n  a n a l o g o u s  w a y  t o  t h e  r e f i n e m e n t s  
o f  t h e  m o d e l .  T h e  W i n d o w s  i n t e r f a c e  f a c i l i t a t e d  
t h e  u s e  o f  t h e  s o f t w a r e . ”  T h e  p r o c e s s e s  o f  t h e  
f i n e  c h e m i c a l  p l a n t  c o u l d  b e  a n a l y z e d  w i t h  n o  
e f f o r t .  “ F u r t h e r m o r e ,  t h e  p r o d u c e r  d e v e l o p e d  
a n d  i m p l e m e n t e d  s o m e  n e w  f u n c t i o n s  t a i l o r e d  
t o  o u r  n e e d s . ”  
K ö n i g  w a n t s  t o  t a c k l e  f u r t h e r  p r o j e c t s  o f  t h e  
s a m e  p l a n t  i n  a  s i m i l a r  w a y ,  u s i n g  t h e  s a m e  
s o f t w a r e  t o o l .  T h e  c o n s e q u e n c e s  w e r e  a l r e a d y  
c o n s i d e r a b l e  f o r  t h e  f i r s t  p r o j e c t .  K ö n i g :  
” D e v i c e s  w i t h  a  t o t a l  c o s t  a m o u n t i n g  t o  2 0 %  o f  
t h e  p l a n t  c a p i t a l  a n d  t h a t  w e r e  r e s e r v e d  f o r  t h i s  
s p e c i a l  p r o d u c t  g r o u p  c a n  n o w  b e  u s e d  f o r  
f u r t h e r  p u r p o s e s .  A f t e r  a l l ,  t h e s e  a r e  d e v i c e s  
w o r t h  m o r e  t h a n  f o u r  m i l l i o n  G e r m a n  m a r k s . ”  


