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Route Optimization: How Efficient
will the Proposed North Dublin Metro Be?

by John R. Walsh

In November 2005, the Irish government presented its ‘Transport 21’ plan for the future of transport
infrastructure in Ireland. The largest prospective capital investment to date in Ireland and occurring
under the auspices of the National Development Plan, the work was anticipated to occur over the

period 2006 to 2015.

The single largest element, the con-
struction of a metro system for the
greater Dublin area, is yet to commence.
The plan comprises two metro lines:
Metro North linking the city centre with
the airport and continuing to north
county Dublin, and Metro West, linking
outer Dublin centres Tallaght,
Clondalkin, Liffey Valley and
Blanchardstown, with connections
through the city centre, to the Metro
North and existing rapid transit (Luas
Red line). Metro West is presently at the
stage of designing lines and stops,

whilst Metro North is reported to be at
the ‘permission to build and operate’
stage.

The Metro North line presents inter-
esting features: consisting of under-
ground, surface and elevated tracks over
a total length of 18 kilometres, 15 initial
stops are planned, with some future
additions anticipated. In the current
economic climate, cost estimates
ranging from €3-6 billion are inevitably
a serious concern (for commercial rea-
sons, the Rail Procurement Agency has
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not disclosed expected costs in full). A
framework for modelling impact sce-
narios is essential.

In earlier stages of the project, route
options and the effect on properties in
the vicinity of the line were identified,
both during and after construction. This
was supported by work of the Dublin
Transport Office (DTO), using
SATURN models of optimal flow
across the road traffic network.
SATURN (Simulation and Assignment
of Traffic in Urban Road Networks) is
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Importance Measure Figure 1:
network performance mesure.

Figure 2: The planned Dublin Metro North line.
Source: http://www.transport21.ie/
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the model used by the DTO to help pre-
dict, for example, the impact on traffic
of introducing Luas, building the
Dublin Port Tunnel and completing the
C-Ring motorway. The model is thus
the principal design and evaluation tool
for these and all major road and public
transport proposals currently being
planned and implemented in Dublin.
The final proposed route for the Metro
is a compromise between earlier
options, but further assessment is
needed, not least to address the net-
work’s robustness to failure. One option
is to consider an importance factor for
each of the links and nodes.

Whilst the SATURN model is not
directly concerned with robustness of
the network, it can be used, in conjunc-
tion with the key system equations of
Nagurney and Qiang (2007, "A network
efficiency measure for congested net-
works." Europhysics Letters 79(38005):
1-5), to look at network efficiency,
together with the importance of indi-
vidual network components.

Specifically, following Nagurney and
Qiang (2007), given the topology of the
network and the demand for transport
across it, the measure of network per-

formance/efficiency is based on sum-
ming the ratio of demand to equilibrium
disutility (minimal path cost) for each
of the origin/destination (O/D) pairs in
the network, and then scaling this by the
total number of O/D pairs. The impor-
tance measure for a given component
then depends on the ratio of the differ-
ence between the efficiency measures
for the network with and without that
component, to the efficiency measure of
the network with all components
included (see the flow diagram in
Figure 1).

Using this approach, the importance of
each link in the proposed Metro line and
each station (node) along the line can be
calculated and ranked to show its rela-
tive importance within the whole trans-
port network.

Whilst the Metro line is itself a ‘linear’
network, this method enables us to
assess it within the overall transport net-
work, whereby users of the system can
make choices regarding the routes and
mode of transport.

Several alternative transport systems
have been introduced in Dublin over the
last three decades. The Dublin Area

Energy-Optimized Electrical Systems

for Land Transport Using Batteries and

Supercapacitors: TRANS-SUPERCAP

by Paul Borza, Ana Maria Puscas and Marius Carp

Rapid Transport system (DART) system
(which came in to operation in 1984)
increased its passenger capacity by
12.5% in 2000, and by a further 19.6%
of the original figure in 2003 to meet
demand. Similarly, the newer road-
based light rail (Luas Green and Red
lines) has seen a 65% increase in the
number of trams. A metro system,
serving initially the north and west of
the city, but with the potential to com-
plete or link with existing modalities,
will have to be assessed both in its own
right and in terms of its complemen-
tarity.

While an initial integrated model at net-
work level is unlikely to answer all
questions raised, it seems evident,
(given recent experiences with alterna-
tive modalities), that assessing the
Metro’s potential to have a positive
impact on road usage and the ‘greening’
of Dublin transport, is a necessary step
in the planning process.

Please contact:

John R Walsh

The Economic and Social Research
Institute, Dublin

Tel: +353 1 8632054

E-mail: John.Walsh@esri.ie

The ‘TRANS-SUPERCAP’ project plans to optimize the energy use, operation, reliability and
availability of locomotives and automobiles by redesigning the electric starting systems of the
internal combustion engine. This is done using combinations of batteries and ‘stacked’-type
supercapacitors provided by new nanotechnology.

It is known that energy storage and
mobile energy sources are critical ele-
ments for powered systems. Existing
energy storage devices do not satisfy all
modern requirements, especially when a
device must demonstrate high perform-
ance and be energy efficient. The
TRANS-SUPERCAP national research
project, currently under development at
the ‘Transilvania’ University of Brasov,
will demonstrate that a satisfactory com-
promise can be reached by combining
energy sources (batteries), rapid-release
storage devices (high voltage [9F/110V]

aqueous stacked supercapacitors) and
an intelligent control system.

This project proposes the research and
development of an, energy-efficient
electric starting systems with a long
lifespan. These will use a combination
of battery and supercapacitors,
adjusted according to the load, using
power-switching devices controlled
by an embedded system. This latter
system will control the power flow
transfer between the source and the
load by monitoring and anticipating

the demand from the load side, in
order to optimize the energy effi-
ciency of the whole system. This
implementation allows not only
energy and material consumption but
also environmental pollution to be
reduced.

The project will work toward a deeper
understanding of the transient phe-
nomena occurring into the whole
system, in energy and power sources,
ICE (internal combustion engine), and
also the DC starter motors. The project
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