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Calculation of the Overall Levelised Social Cost for Electricity
Generation technologies (WP5.1)

Integration of global external costs due to
* specific emissions
» other external life cycle costs

Analyses of system integration cost due to
» Stochastic wind, solar and hydro power supply

iii)

i)

Estimation of overall private generation cost

« from an investor‘s point of view, additional premium due to risks in
liberalised markets (e.g. fuel, electricity prices, economic, regulatory and
political factors) should be considered

« from an overall system oriented point of view a standardised
methodology: Average Lifetime Levelised Electricity Generation Cost
(used in OECD study) should be used

:> Cost computation for various electricity generation technologies
based on technology description in WPS3.
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I) Average Lifetime Levelised Generation Cost — Private Cost

Approach for calculation of the Average Lifetime Levelised Electricity
Generation Cost based on data compiled in WP2 and WP3

prEf _ Lt M AR,

(1—}—1")f =0 (14 7)

Investment expenditures in the vear (

Operations and mainte nance expenditures in the year t
Fuel expenditures in the year |

Electricity generation in the year (

Discount rate

[ 1, +ﬂfi +F]




Universitdt Stuttgart
Institut far Energiewirtschaft und Rationelle Energieanwendung

I) Average Lifetime Levelised Generation Cost — Private Cost

Examples of private generation cost: Advanced technologies in 2010,
5% discount rate.
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I) Average Lifetime Levelised Generation Cost — Private Cost

Examples cont. — RES without consideration of integration cost
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Il) System integration cost

Analysis of integration cost and estimation of cost range for various
technologies, especially RES technologies

Information on stochastic wind, solar and hydro supply and distirbuted
generation. Range of integration costs for typical technology by region:

« Back-up cost
« (Grid extension

. efc.
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lll) Global external costs

* Results from the calculations:
External Costs / tonne of emitted substance

e for:

- direct emissions from the plant
(height release, not including fuel supply etc.)

- Indirect emissions of up- and down-stream processes

* by using annuities these values will be aggregated as
Average External Costs / kWh
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External costs: Examples for average values for the EU-25

External cost calculations per tonne of emitted substance based on
approach used in ExternE.

[€>000/tONNE] Inside EU25 Outside EU25 Total (rounded)
Primary Particles 9200 820 10100
SO, 2800 440 3300
NOy 2900 400 3300
NMVOC 800 80 870

C,, will also be considered for external cost calculation.
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lll) Global external costs

Approach for external cost calculation when data are missing

Approach for projecting missing data on emission for advanced
technologies:

« Direct emissions based on efficiency developmen

« Indirect emissions based on development of specific
investment cost
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Models and Scenario outline (WP5.3)

EUSUSTEL - Models and Scenarios

« PRIMES Energy System Model
« TIMES-EG - Electricity and Gas Market Model

Scenario 1: Baseline (BL)
Scenario 2: Post-Kyoto (PK)
Scenario 3: Economic Optimum (EQ)

Scenario 4: Security of Supply (SoS)
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Scenario outline

Scenario 1: Baseline (BL)

,,Business as usual development for the EU-25 until 2030 considering
current European policies and using improved technology data
gathered in WP3 for the model runs*

. Fuel prices and other common assumptions based on WP2
«  Kyoto target for EU-25: 8% reduction of CO, until 2012

*  No further emission reduction targets after 2012

«  Carbon tax calculated by PRIMES results

. Electricity generation by nuclear: No new nuclear power plants in EU-
25, premature phase out e.g. in Germany

. RES support schemes as currently implemeted in EU-25
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Common assumptions on input data: GDP and population

Development of Gross Domestic Product and population as
assumed in PRIMES (2003) baseline scenario.
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Common assumptlons on |nput data: Fuel prices
High oil price scenario for baseline, gas price is uncoupled to oil price.
Fuel price variant can be performed if needed for sensitivity.
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Scenario outline

Nuclear in EU-25 based on data from EU-Project CASCADE-MINTS

INSTALLED CAPACITIES

1990 1995 2000 2005 2010 2015 2020 2025 2030
AU 0 0 0 0 0 0 0 0 0
BE 5794 5884 6031 6031 6031 6031 4267 2367 0
DK 0 0 0 0 0 0 0 0 0
FI 2760 3010 3357 3357 4657 4657 3277 1647 1647
FR 59110 60847 65677 65677 65677 65677 60113 33613 14288
GE 24357 23667 23667 22638 18467 13874 4240 0 0
GR 0 0 0 0 0 0 0 0 0
IR 0 0 0 0 0 0 0 0 0
IT 0 0 0 0 0 0 0 0 0
LX 0 0 0 0 0 0 0 0 0
NL 535 535 535 475 0 0 0 0 0
PO 0 0 0 0 0 0 0 0 0
SP 7800 7800 7800 7800 7640 7174 7174 3166 0
Sv 10287 10287 9672 9057 9057 7965 6255 2405 0
UK 12948 14213 14213 13793 10353 7765 7145 1265 1265
BU 3760 3760 3760 2880 2000 2000 2000 2000 1000
cYy 0 0 0 0 0 0 0 0 0
Cz 1760 1760 1760 3722 3722 3722 3722 3722 1962
ES 0 0 0 0 0 0 0 0 0
HU 1760 1760 1760 1760 1760 1760 1760 880 0
LA 0 0 0 0 0 0 0 0 0
LI 2500 2500 2500 1250 0 0 0 0 0
MA 0 0 0 0 0 0 0 0 0
NO 0 0 0 0 0 0 0 0 0
PD 0 0 0 0 0 0 0 0 0
RO 0 0 700 700 700 1400 1400 1400 1400
SK 1760 1760 2640 2640 1760 1760 1760 880 880
SN 664 664 664 664 664 664 664 0 0
SW 3450 3450 3450 3450 3450 3450 3450 2210 1100

TU 0 0 0 0 0 0 0 0 0
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Scenario outline

Scenario 2: Post-Kyoto (PK)

,,Emission reduction according to a Post-Kyoto target of -16 % CO,-
emissions until 2030 applying a trading scheme within the EU-25

«  Kyoto target for EU-25: 8% reduction of CO, until 2012
. Post-Kyoto target for EU-25: 16% reduction until 2030
«  Carbon tax calculated by PRIMES serves as input in TIMES-EG

. Electricity generation by nuclear: As in baseline

. RES support schemes: As in baseline
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Scenario outline

Scenario 3: Economic Optimum (EO)

,,Calculation of an economically optimal solution for the assumed
Post-Kyoto target of -16 % CO,-emissions until 2030, allowing for
free technological choice within the optimisation models*

. Electricity generation by nuclear: No phase-out, no restrictions for new
investments

. RES support schemes: No specific targets for renewables

«  Kyoto target for EU-25: 8% reduction of CO, until 2012

. Post-Kyoto target for EU-25: 16% reduction until 2030

«  Carbon tax calculated by PRIMES serves as input in TIMES-EG
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Scenario outline

Scenario 4: Security of Supply (SoS)

. Improving security of supply by forcing the energy system to be more
energy efficient and less import dependent*

. Improved energy efficiency and lower import dependency by increased
domestic primary energy usage

«  Kyoto target for EU-25: 8% reduction of CO, until 2012
. Post-Kyoto target for EU-25: 16% reduction until 2030
«  Carbon tax calculated by PRIMES serves as input in TIMES-EG

. Electricity generation by nuclear: As in baseline

. RES support schemes: As in baseline
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Scenario outline

Development of import dependency on fossil fuels between 2000
and 2030 in the EU-25.
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Source: DG Energy and Transport, ,,Green Paper on a European Strategy for Secure, Competitive & Sustainable Energy*“




