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1 Introduction

Every year 8.7 billion tons of goods or equivalently 80% of world trade by volume
is carried by ships (UNCTAD 2012). ‘This transtates into well over a tonne of cargo
for every single individual on the planel, every single year. and the global economy
therefore depends on the lnlmnuun.ll shipping industry's efficicacy and wmpe,unw
freight ates. Hence, re crease within maritime

important, and, taking the mere size of this huge industry into consideration, even
small improvements can have preal impact

In this paper we consider bulk shipping, both wet and dry. Many bulk ships have
maltiple tanks and can thereby carry multipie inhomogencous products at a time.
Two examples of such ships are oil product tankers and chemical tankers. A major
challenge when operating such ships is how to best allocate cargoes 1o available tanks
while taking Lank capacity, safety restrictions for onboard cargoes, ship stability and
strength as well as other operational consicaints into account. The complexity of the
typeof different

oducts transported ultancously. A A:hclnicnl tanker can for instance have as many
as 50 different tanks and hazmat (hazardous materials) regulations play a major role
when allocating the products o the different tanks. E.g. products in neighboring tanks
must be non-reactive and incompatible products must nol succeed each other in a
tank unless it is cleaned (this can be costly). The regulations on product succession
mean that we need to keep track of previous tank allocations and that decisions at
any voyage leg affect decisions af future voyage legs complicating the problem even
further. Often it is not allowed 1o move a cargo once it has been allocated fo tanks
and then this interdependency between voyage legs becomes cven stronger. Taking
stability, safely restrictions and other into n can
therefore be difficult, if not ible, (o find a feasible
given set of cargoes. In fact, Hvattum et al. (2009) show that the problem of ﬂndmg a
feasible solution is NP-Complete.

The tank allocation pmblem (TAP) as described above is an operational planming
problem and so, it is normally solved for a given route, i.c. after the fleet routes and
schedules have been created. However, sqv.ralmg m.sc two planning problems means
that
exists. Therofore, for bulk flects the tank prrmaciog aspect should be included in the
comtine and wehed nhass of nlannine Tank cleanine coets and ather cote rlatd
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