
Berth space at terminals is a limited resource, and development 
of new berth space is expensive, time-consuming and may be 
limited by natural constraints.  Effective berth scheduling allows 
terminals to maximize utilization of their berth space; therefore, 
berth scheduling is critical to the overall efficiency of the terminal 
and the associated supply chain.

What is operational berth scheduling?
Operational berth scheduling describes the process of producing 
a forward-looking plan for the vessel calls visiting a terminal. The 
term  ‘vessel call’ covers the activities from point of arrival, passage 
through the port, berthing operations and outward passage to 
point of departure. The plan typically covers anything from three 
weeks, up to three or four months ahead, allocating vessel calls to 
berths for cargo operations.  

The plan should meet business objectives such as: reducing 
waiting time, decreasing demurrage costs, ensuring vessels depart 
on time and meeting terminal throughput targets. The schedule 
must also obey terminal constraints, customer service priorities 
and vessel movement rules. Last but not least, the plan should 
be feasible in terms of port resources, cargo availability and tank 
ullage or yard capacity at the terminal. The number of berthing 
constraints often exceeds 100.

Mathematicians speak of the ‘berth allocation problem’ as 
an ‘NP Hard’ problem, because the computer time to find the 
absolute best solution is very long.  To illustrate, if there are 10 
vessel calls and two berths, each vessel call can use either berth, 
there is then over a million possible schedules.

Operational berth scheduling decisions arise at all types of 
terminals; oil, gas, bulk materials, and container terminals. This article 
will cover operational berth scheduling at oil and gas terminals. 

Oil and gas berthing trends

Oil and gas berthing is being influenced by the macroeconomic 
climate of western austerity, the so-called ‘new economies’ 
demand for energy resources, and also specific factors such as 
changes in refining practices.

The global economic slowdown has meant operations need to 
get more out of their existing assets throughout the supply chain 
– including berth infrastructure.  There is a trend for oil refining 
to move away from Europe and closer to the source of production.  
The vessel traffic from the Middle East to Europe has changed, and 
terminals attached to European refineries are being converted into 
tank terminals.  In addition, a rapid growth in Liquefied Natural 
Gas (LNG) movements, has meant that good berth and journey 
planning, including economic steaming is required. Growing gas 
spot cargo opportunities need agile and flexible planning.

Berthing challenges
Oil terminals deal with crude imports and refined products, via 
seagoing and coastal vessels. The shore-side infrastructure can be 
highly complex; the term ‘spaghetti’ has been used to describe 
some piping networks. The berthing schedule needs to consider 
pipeline transfers, rail heads, and/or truck loading points where 
these product movements share a common infrastructure. Often 
the product mix means vessel calls need to visit more than one 
berth. Inventory in the tank farm can be a constraint. As a result, 
scheduling vessel calls is a non-trivial task. 

Gas production terminals load LNG onto cryogenic tanker 
vessels. The loading schedule is intrinsically linked with the 
delivery plan for transporting LNG to the receiving terminals, 
which have contractual delivery time windows. LNG inventory 
at the production terminal is a tight constraint, the berth schedule 
must ensure there are no tank-tops and production continues.

Oil and gas terminals share a common challenge. Their berthing 
schedules need to take into account operating constraints such as 
tides, service level and priority rules for stakeholders, availability 
of tugs, pilots and mooring launches and channel operating rules, 
as well as other safety rules that apply. The berth schedule is an 
important element in the wider supply chain. Coordination 
is improved through greater visibility of the plan, including the 
triumvirate of traders, production planners and jetty operators.

Tackling these challenges 
Terminals must produce robust, effective schedules that consider 
all the relevant constraints.  These schedules should be developed 
consistently, so that the same inputs lead to the same outputs 
without undue influence of the individual scheduler.

For a small terminal, with relatively constant traffic and little 
congestion, a purely manual method such as a whiteboard or 
spread sheets can give acceptable results. For larger or busier 
terminals, a decision support tool with scheduling algorithms 
can produce significantly better plans. Collaborative scheduling 
is relevant where several terminals share common port resources 
such as tugs, pilots and channels.

Optimization/scheduling algor ithms need to facilitate 
manual intervention to handle unusual situations, so the planner 
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Figure 1: Vessel call activities.
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stays in control. Full visibility of constraints and schedule Key 
Performance Indicators (KPIs) are also important to gain operator 
acceptance and consistency of use. 

Ports are introducing multi-user berth scheduling decision 
support and optimization systems, integrated with Enterprise 
Resource Planning (ERP) solutions, vessel tracking systems 
and tank gauging to inject greater control and accuracy to the 
scheduling process. Such technology has led to vast improvements 
in the throughput and reduction of waiting times.  An average of 
10-12 percent reductions in demurrage has been experienced due 
to decision support tools.

Examples of berth scheduling innovation
Sabic Terminal Services Co (Sabtank), operators of a large Saudi 
Arabian tank terminal and product handling facility, has recently 
introduced a terminal management system; comprising automated 
berth scheduling and performance reporting. The system is used 
to schedule and plan operations at a total of 16 berths across four 
terminals. Sabtank has visibility of all berthing operations and 
KPIs across its businesses in one solution.

BP uses a scheduling system that incorporates algorithms 
to optimize berthing operations at its two sites in Rotterdam 
(Europoort and Pernis) encompassing 15 berths. Loading masters, 
planners and traders all access and update the system. Performance 
analysis identifies areas for improvement; these potential 
improvements are then tested using a strategic evaluation module.

Beyond operational scheduling
The visibility of actual historical performance information 
through the data captured by an operational scheduling 
system enables performance to be monitored over time, and 
opportunities for improvements to be identified.

The scheduling technology can be applied to tactical and 
strategic decisions, such as spot cargo opportunities, planning berth 
maintenance, capital investment in new berths, extending product 
lines or testing changes in traffic patterns. Such decisions are best 
made with the full scheduling technology used for operational 
decision making, so that future performance can be accurately 
modelled in the same terms that operational decisions are made.

Conclusions
Berth space is an expensive and limited resource. By employing 
effective berth scheduling, terminals can produce plans that 

make effective use of this resource, thereby saving money and 
improving efficiency. Operational berth scheduling can be a 
foundation for tactical and strategic decision making at ports and 
marine terminals.

Technology has a major role to play in the oil and gas industry, 
to manage product lifts in synchronization with the production 
plan, and ensure the uninterrupted flow of the supply chain. As 
the demand for energy increases, the operational activities of 
running terminals to capacity demands that whiteboards and 
spread sheets are relegated to history and berthing operators enjoy 
the same decision support as other transport and logistics sectors.
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Figure 2: LNG vessel berthed in port.
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