
Background
Opturion has been working with Hitachi to provide an
optimal control algorithm to augment its world-leading
AutoHaul® technology.

Technology from Hitachi Group company Hitachi Rail
STS has enabled Rio Tinto to achieve a global first in
freight rail automation – the creation of the first
automated heavy-haul long-distance rail network.

Launched in 2018, Rio Tinto’s AutoHaul® program
enables trains to travel to and from 16 mines and four
port terminals, autonomously.

Each autonomous train comprises three locomotives
fitted with AutoHaul® technology to support
autonomous operation, and some 240 ore cars. These
2.5km long robots can now travel the return distance of
800km across the often remote and inhospitable terrain
without a driver on board.

The empty train – that weighs around 5,000 te –
should arrive first, allowing the loaded train  - that
weighs about 30,000 te - to pass without stopping

The train arrival times should be synchronised so
that neither train arrives too early

There are two challenges:

Achieving both of these objectives will result in
significant savings in energy consumption, greenhouse
gas emissions and brake wear, primarily because the
forces required to stop and start the loaded train are
about six times that of the empty train.

The Solution
Opturion has created a detailed dynamic model and
optimiser (Optimal train Control - OTC) of the train that
can predict the arrival times of both the loaded and
empty train at each passing loop. The trajectory of the
train that would have arrived first is modified and
slowed down using an optimisation algorithm such that
the desired behaviour – the empty train arrives first and
stops – is achieved.
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Challenges
The operation of single-track rail systems requires at
least one train to stop at each passing loop to enable
the other to pass safely.
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Further Information
Please contact Opturion for a demonstration, or give us
some data that we can use to identify potential benefits.

The simulation model takes account of gradients, speed
limits, temporary speed limits and driving settings
within AutoHaul® and the optimisation steps can be
updated as each train approaches to ensure complete
synchronisation. OTC is designed to process new
information on speed and location and update the
trajectory sent to AutoHaul®.
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