
A Stochast ic  Approach To Liquefied Natural 
Gas (LNG) Ship Route P lanning Model  Under 
Weather  Disrupt ions

This s tudy i s  about  a  two-stage stochast ic  LNG inventor y rout ing and schedul ing problem under  weather 
disrupt ions which can cover  a l l  contract  durat ions inc luding long-term, shor t-term and spot  demand. 
We consider  a  f leet  of  heterogeneous LNG carr iers  with par t ia l  tank fi l l ing capabi l i t y  of  cargoes  to 
t ravel  mult iple  customers  in routes . In this  case, as  i t  has  to  sat i s fy  numerous customers  in a  route, the 
sa i l ing t ime of  an ass igned vesse l  may be longer  than the t ime from the current  t ranspor tat ion model 
which ser ves  s ingle  demand point . Understanding the ideas  of  this  model  made us  to  pay attent ion on 
boi l-off  gas  (BOG) losses  dur ing voyage so that  the resul t ing model  can be more accurate  in est imating 
the overa l l  shipping cost . The stochast ic  approach a ims to use  histor ica l  information to f ind a  s table 
solut ion that  withstands disrupt ions caused by dust  s torm in Pers ian Gulf  as  a  test-bed. The proposed 
LNG schedul ing model  formulated as  a  mult iple  vehic le  rout ing problem ( VRP) consider ing weather 
disrupt ions as  a  random var iable. S ince the stochast ic  VRP is  combinator ia l  opt imizat ion problem in 
nature, we use  Monte Car lo sampling technique to overcome the computat ional  burden whi le  ensur ing 
good qual i t y  of  solut ions. Per formance of  our  approach was compared against  the determinist ic 
counterpar t  us ing two per formance measures : expected value of  per fect  information (EVPI)  and value of 
s tochast ic  solut ion ( VSS).
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