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%~ 1 INTRODUCTION:
CORE OBJECTIVE

« How to provide access to electricity
,yoptimal* from societies point-of-view?

 What is the optimal political ,,structure®?
Private, price (de-)regulation ....

« How to bring about a transformation to a
sustainable energy system?




g7 THE EU-DIRECTIVE(S) 1,195

The European Commission’s main expectation .... was
the belief that

“market forces [would] produce a better
allocation of resources and greater
effectiveness in the supply of services”

* Intentions of the EC directive:
— Competitive markets
— |lower electricity prices
—> more environmentally benign




i 2 HOW PRICES COME
ABOUT (SOME THEORY)
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[ § >e

Strategic prices /
-

e

Average >
costs —

Long-term
marginal costs

s
=
~~
ad
>
S
It
"
O
O
)
2
o

Short-term
marginal costs




conomics

£z THE SUPPLY CURVE
(SHORT-TERM)
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{ne,g,, BASIC PRINCIPLE OF
ot COMPETITION:

PRICE = MARGINAL COSTS

Demand D

D (e.g. Coal old)

O
=

Price =,System“-marginal costs

Supply

B (e.g. Nuclear

Costs,Price (EUR/MWh)



Ei#e  PRICE = MARGINAL COSTS
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Price = ,System“-marginal costs

B (e.g. Nuclear)

A (e.g. Hydro)
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LONG-TERM
VS
SHORT-TERM
MARGINAL COSTS







\ nergy
conomics
roup

SHORT-TERM MARGINAL s
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£ 3 ENVIRONMENTAL
ASPECTS — THE CO2-PRICE




g EMISSION TRADING'S  limemal ¥
+ BENEFIT FOR ELECTRIC UTILITIES

Market price
with ET
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DEVELOPED IN EURQPE

EUROPEAN ELECTRICITY SUB-MARKETS

1. UK & Ireland
2. Nordic countries

3. Iberian peninsula

4. Italy

5. Western Europe

6. Eastern Europe

7. South-East Europe




i: SPOT MARKET PRICES IN EUROPE
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e N ordpool

=fi=France

=0==Germany
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; FRANCE, GERMANY, AUSTRIA, CZECH
REPUBLIC, POLAND - ONE
CONVERGING MARKET
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£ 5 ELECTRICITY
“#”  GENERATION COSTS

ANNUITY METHOD

\ Distribute investments to annuities

(annual payback amounts)




K Investment costs
Electricity generation Conventiona
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Costs of electricity generation

¥

| a P Ceoz feoo cent
C=Cg +Cy= + + [—]
T Hn N kKWh
where:
C ...Total costs of electr. Generation (cent per kWh)

Ce ...Fix costs (cent per k\Wh)

Cy ... Variable costs (cent per k\Wh)

| ....Investment costs (EUR/KkW)

o ... C.R.F. (Capital recovery factor, e.g. 0.1 for 15 years, 5% WACC)
T ....Full load hours (hours per year)

P ...Fuel price (cent/kg or m?)

...Caloric heat content (e.g. 10 kWh per m? for gas)
...Efficiency of power plant

H

n

Ccos -..Price of CO2 (e.g. 5 EUR/ton Carbon)
feos ... CO2-factor of fuel (0.2 kg Carbon/kwWh)
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B Example: Costs of |ams
electricity generation from CCGT

C=1.20+4.31 +0.17 = 5.68 cent/kWh

| ....Investment costs = 600 EUR/KW

o ... C.R.F. =0.1for 15 years and 5% interest rate

T ....Full load hours = 5000 hours per year

ps ...Fuel price (e.g. 25 cents/m? natural gas)

H ...Caloric heat content (e.g. 10 kWh per m?® for gas)
n ...Efficiency of CCGT plant = 0.58

Cco, ---Price of CO2 (e.g. 5 EUR/ton Carbon)

feos --. CO2-factor of fuel (0.2 kg Carbon/kWh)
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Investment costs
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Electricity from new renewables 2010

Photovoltaics

Biogas

Solid biomass

Small Hydro

Wind On-shore
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Electricity from new renewables 2012

Photovoltaics .

Solid biomass minv. Costs Min

Small Hydro

Wind On-shore .

1000 2000 3000 4000 5000 6000
EUR/KW_EI




TECHNISCHE
UNIVERSITAT

i Generation COStS  |mmai-
Electricity from new renewables 2010
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Electricity from new renewables 2012

Photovoltaics
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Biogas I . I

Solid biomass

OMinimum electr. Gen. Costs
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ELECTRICITY GENERATION
OSTS 2005-2007
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é;”nom THE COSTS OF NUCLEAR TU Ui
“» SOME RECENT EXAMPLES [vexna] &

* Civeau-2 (France): Constructed between
1990 and 2000; 1600 MW

* Temelin (CR): Constructed between
1982 and 2005; 1200 MW

* Olkiluoto-3 (Finland): Construction
started in 2004, now expected to be
completed 2013; 1600 MW

* Flamanville-3 (France): Construction
started in 2006, now expected to be
completed 2015; 1600 MW




g SPECIFIC ASSUMPTIONS

* Interest rate: 8%, depreciation
time 25 years;

 fuel costs: 9 EUR/MWh up to 2007,
slightly increasing afterwards

» other O&M costs: 9 EUR/MWh
 decomissioning costs: 1.5 EUR/MWh

all cost figures are of 2010!
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on investment costs: Example Olkiluoto

Olkiluoto: Overnighicc 004
1900 EUR/K «
Net present value
2010:
2300 EUR/KW

(c=5.1 c/kWh)

Interest rate: 5%,
Price increase: 0.5% /yr;
construction time: 6 years
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All costs are converted into 2010 figures
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{‘?333"'“ Impact of construction time |vienna| e
on investment costs: Example Olkiluoto
Olkiluoto: Overnighi=ee= Q04

1900 EUR/KW, 4 years delay

Net present
value 2014
3700 EUR/KW
(c=7.1 c/kWh)

Interest rate: 9.5%,
Price increase: 1.5% fyr;
constructiontime: 10 years
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All costs are converted into 2010 figures
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Olkiluoto: Overnight costs 2004
1900 EUR/KW, 4 years delay

Net present
value 2014:

Olkiluoto: Overnight costs 2004:
1900 EUR/KW, no delay

Net present value

InteTCSEnenggn
Price increase: 1.5% /yr;
construction time: 10 years

EUR/KW pr

Price increase: 0.5% /yr;
construction time: 6 years
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6. THE ROLE OF TUIE
RENEWABLES s |

CORE MOTIVATION:
Policy targets for an

INCREASE of RES-E!
e.g. 2020/20/20/20 targets

RES-E directive: increase share of
RES-E from 12% 1997 to 22% in 2010)
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RES targets for 2020:
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Source: Based on European Commission (COM(2008) 19)
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12000

Wind in EU-27:
capacities per year

Installed
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Since 2005: Other countries gain

UK, Portugal, Netherlands) !

similar shares! (ltaly, France, Ireland,
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generation EU-27

2010:
19%
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SINCE 2000: INVESTMENT Seensa
MAINLY IN RENEWABLES!
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2020: ca.
25000 MW
PV
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costs vs household electricity prices
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* Markets are in a period of transition
towards volatility;

* Nuclear: long lead time, uncertain costs
-> high promises, low fullfilments;

 Renewables: next very interesting phase:
after PV-Grid parity!




EEEEEEEEEE

; | UNIVERSITAT
\ nergy I WIEN
CcCOnomics

NNNNNN
roup VIENNA UmIVERSITY OF
TECHNOLOGY

FURTHER INFORMATION:

e HOmepage:
eeg . tuwien . ac . at

e E-Mail :
Reinhard.Haas @ tuwien . ac . at



