Integrating Externalities in Optimisation of Future Energy Systems
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The objective of CEEH is to establish an
interdisciplinary based system to support optimal
future planning of energy production and usage with
respect to costs related to the natural environment
and human health

Focus is on Denmark and the Nordic Countries

www.ceeh.dk
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Emissions

Energy systems
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DEHM System - NERI

Emissions

Meteorology
Atmospheric transport

Atmospheric chemistry

Dry and wet deposition
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Polar stereographic projection with
a 32° rotation of the plane

MM5 DEHM model domains
Eta DEHM model domain
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Domains in the DEHM System
Hemispheric domain
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Aerosol Module

Air Pollution Modeling At DMI

Chemical Solvers

UTLS Trans. Models
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aerosols 3. Chemical equ“_ port 0..15 trar.]Sport’ =D
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2. Coagulation
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5. Nucleation port 0.2-0.05 | Stochastic
6. Deposition lat-lon, 25-40 | Lagrangian
vert. layer, transport,
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scale scale

City-Scale Obstacle Re-
solved and Indoor Model-
w ing TSU-M2UE w
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On-Line Chemical
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Off-Line Chemical
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Emergency Pre-
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Regional (European) scale

Nuclear, veterinary and
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Operational areas covered by the
Enviro — HIRLAM system
today
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Vertical it goes into
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Quantification of Health Effects — Dose Response Functions

Analytical frame
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Energy System Modelling — 2005 to 2050

System optimization by minimising total system costs

Energy demand System prices Energy Supply
electricity
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hydrogen
Transport energy biofuels PO.Wer sl
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ic — Heat :
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Costs of health Nmany'
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Fuel prices
Costs of other externalites ~_—~ Hardware prices
(climate change, nature etc.) Externalities
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Modelling Global and Regional Energy Systems

Global scenarios

MARKAL/TIMES/TIAM ?? Balmorel
(www.balmorel.com)
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Results from Energy System Modelling

Cummulated Investments in Electricity Generation Technologles
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