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“Nueva generación de modelos de simulación de sistemas de

infraestructura y herramientas para informar sobre el análisis,

planificación y diseño de las infraestructuras a nivel nacional

en el Reino Unido”

“New generation of infrastructure system simulation models and tools to inform

the analysis, planning and design of National Infrastructure (NI) in UK".
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El ITRC es un consorcio de siete universidades líderes del Reino Unido:

Objetivo:
Desarrollar y demostrar una nueva generación de modelos y herramientas de
simulación para el análisis, planificación y diseño de la infraestructura nacional

Colaboradores de
investigación
colaborativa del
Gobierno y la Industria:

The UK Infrastructure Transitions Research
Consortium (ITRC)



Published outputs of ITRC



NISMOD-LP: Long term planning and
decision analysis



NISMOD-LP: Long term planning and
decision analysis

The transport sector
represents 34% of energy
demand in the UK*

*(Defra, 2009)

Electricity generation is
responsible for 32% of
non-tidal water
abstractions*
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Exogenous scenarios



Drivers of future need: population



Drivers of future need: Regional growth



Drivers of future need: Economic growth



Infrastructure strategies



National Infrastructure Pipeline (NIP)
investments analysed in NISMOD

Sector Pipeline value

(£bn)

Number of projects/

programmes

Number in

priority list

Communications 7.0 6 4

Energy 244.9 158 65

Flood 3.5 27 27

Science and Research 1.4 26 6

Transport 127.4 302 88

Waste 1.0 16 0

Water 25.7 29 29

Total 411.0 564 219



The NNA national infrastructure strategy
in summary

• A recognition of the need to respond to
drivers of future demand

• Provision of new infrastructure capacity to
unlock growth and provide sustainable
services

• Willingness to manage demand, with the
help of smart technologies

• Commitment to carbon targets, with major
implications for all sectors, especially energy

• Investment in resilience to future shocks
and changes

• Informing the agenda for timely policy,
regulation and investment



Transport system

TransportTransport



Transport demand projections



Transport congestion



Airport capacity



NIP rail investments – HS2



Energy system

EnergyEnergy



Energy modelling



Testing specific energy investments



Electricity demand projections

NISMOD projections of energy demand, for high (H), central (C) and low (L) population
and economic growth scenarios. EHT is electrification of heat and transport



Electricity supply portfolios



Energy-Transport interdependencies
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Electricity demand projections



Coordinated pathways

~400 Mt CO2e

NISMOD projections on the cost of delaying all three planned nuclear generation projects in the
2020’s by 10 years under the central (C) population and economic growth scenarios for the
unconstrained demand management with electrification of heat and transport strategy [7]



Digital communications
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Digital connectivity



Water

WaterWater



Water demand



Water supply



Energy-water interdependency
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Interdependencies: cooling water
demand for thermo-electric plants



Waste water

Wastewater



Waste water treatment plant
requirements



Solid waste

Solid wasteSolid waste



Solid Waste



Solid Waste



Multiple energy interdependencies
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NISMOD-RV: Risk and Vulnerability in
interdependent networks

Critical infrastructure ‘hotspots’
analysis

Hierarchical electricity network with infrastructure
interdependence



Projecting infrastructure performance
metrics



Costs and carbon emissions



National infrastructure database



NISMOD-DB: National infrastructure
database



Visualisation



Database Driven Visualisation Tools



Infrastructure Network Dashboard



Summary

• Common economic, demographic, climate scenarios

• Interdependent system-of-systems models

• Efficient models that can be used for scenario and uncertainty analysis

• Designed to test and compare alternative national infrastructure strategies

• Database with full traceability of results and visualisation

Thanks to EPSRC funding, ITRC has
been able to develop unique
national capability for
infrastructure system-of systems
analysis:
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