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Smarter Scheduling in Yards for Cleaner Ports

Ports are electrifying yard equipment to
reduce greenhouse gas emissions, but full
electrification takes years due to investment
costs and grid supply capacity. During this
transition, ports operate mixed fleets of diesel,
hybrid, and electric yard cranes. Managing
these cranes efficiently is essential for
reducing energy use and costs, emissions,
and congestion. This research outlines how
improvements in modelling algorithms can
optimise crane scheduling during phased
upgrades to lower both emissions and costs.

This research uses novel modelling and solving
algorithms to go beyond other studies to resolve
multiple factors during the electrification of a
seaport to reduce total operating costs and
maximise emissions reduction. Here we take
account of multiple crane types including whether
diesel or electric, power constraints, cabling and
safety. Layout of a container terminal during the
electrification upgrade phase is given below.

e Carbon pricing can be built directly into
scheduling decisions

Mixed-fleet crane operations are expected to be
common for many years. Smarter scheduling,
using modelling solutions such as developed
here, can help ports cut emissions, manage
limited power, and maintain safe, efficient
operations in the transition to fully electric yards.

POLICY IMPLICATIONS

There are some policy improvement
suggestions relevant to both Department for
Transport and Department for Energy Security
and Net Zero as follows:

e Carbon pricing and other financial incentives
can encourage crane-upgrade decisions

e Safety-distance standards are required for
cabling of multi-crane operations

e Support the use of smarter scheduling tools
to handle mixed fleets and truck arrivals to

D save on costs, emissions and congestion
‘ e For grid upgrades at ports prioritise where
electric cranes are most constrained.
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Figure. Container terminal layout during upgrade.
Key: RMG = rail-mounted gantry, RTG = rubber-tyred gantry

Key findings:

e Cable length affects efficiency and safety
risks and is optimal at around 40 bay lengths

e Type of crane placement and how all cranes
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are configured in a yard affects emissions

e Adopting hybrid and cable-powered cranes
early are cost-effective in the transition

o Effective truck time management can reduce
congestion and reduce operating costs

The UK National Clean Maritime Research Hub is funded by the
Department for Transport and EPSRC with pioneering research aims to
accelerate the decarbonisation and elimination of air pollution from
maritime activity in ports and at sea. This Policy Bulletin is based on
independent research and the views expressed are those of the authors
and should not be taken to represent the views of the Department for
Transport or the UK Government.
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