Winter School in Graz, February 12 – 18, 2006
	Lecture/Topic
	Introduction and political framework for Energy Systems

	Day and time
	Monday, February 13

	Lecturer/s
	prof. Jiřina Jílková, Mag. Christian Steinreiber

	Description and topics
	· Energy and Environment
· Energy in our daily life – Why and how is energy so important 

· Modelling the energy system 
· Energy system – model structure

· Trends in energy consumption
· Energy data (where we can get data about energy production) - information sources: International Energy Agency (IEA) and European Environmental Agency (EEA)
          - working with data

· Energy prices, production and reserves of energy sources
· Possible solutions (discussion) 
· Brainstorming – solutions and where they enter the energy system


	Obligatory readings
	Energy for Sustainable Development. CZ-AT EEG 2005 research papers of Czech-Austrian Energy Expert Group. Chapter: The Czech and Austrian Energy Systems in European Perspective. Charles University in Prague. Karolinum Press. Prague 2005. ISBN 80-239-4809-1. p. 9 - 20.
Janouch, F., Schleicher S., Jílková J., Steinreiber Ch.: Structures and Dynamics of Energy Systems – A Comparative Analysis. CZ-AT-EEG Research Paper 05-05. December 20, 2005.
IEA: Toward a sustainable energy future, 2001 

EEA: Climate change and a European low-carbon energy system, 2005 

	Recommended readings
	Smil V.: Energy at the Crossroads: Global Perspectives and Uncertainties. MIT Press. April 2005. ISBN 0-262-69324-0. 448 pp. 
EU: Energy. Let us overcome our dependence (2002).
IEA: Energy to 2050. Scenarios for a sustainable Future. 2003.
www.wifo.at/Stefan.Schleicher/ftp/enb (IEA energy statistics/balances)

	Questions and topics for discussion
	· Discussing the IEA and EEA data: 
· national and worldwide statistics

· forming key data out of these statistics

· comparison between regions and countries

· Discussing solutions for the arising energy problems using the presented energy system model:

· identifying of the problem and their location in the energy system model

· identifying solutions and their location in the energy system model


	Lecture/Topic
	Basics of Energy Economics/European Electricity Markets

	Day and time
	Tuesday, February 14

	Lecturer/s
	Ao. Univ. - Prof. Dr. Reinhard Haas

	Description and topics
	· Introduction to Energy Economics

· Major motivation

· Basics of energy service demand

· The energy system and the energy chain

· Major units and conversion factors

· Why history is important

· Drivers of energy consumption: The impact of efficiency, energy prices and income

· World-wide and European issues of recent development in energy supply and demand

· Liberalised electricity markets in Europe: new   opportunities and threats

· Introduction: The historical context of regulation and liberalisation

· The current state of European electricity supply: Facts and figures

· The role of the EU-directive on a common European electricity market (incl. unbundling, market opening, access to the grid)

· How the system changed under liberalisation in various countries

· How electricity prices come about in different types of markets (incl. some explanations on details of the English and the Californian market)

· Wholesale and retail electricity price developments under “competition”

· Issues of cross-border trade for enhancing competition

· Future perspectives of the development of demand, generation capacities and prices: Conclusions on the success of liberalisation so far and the likelihood of an ever competitive joint European electricity market


	Obligatory readings
	Energy for Sustainable Development. CZ-AT EEG 2005 research papers of Czech-Austrian Energy Expert Group. Chapter: Promoting renewables for electricity generation. Charles University in Prague. Karolinum Press. Prague 2005. ISBN 80-239-4809-1. p. 53–106.

Nakicenovic, N., et al., 1996: Energy primer. In R.T. Watson, M.C. Zinyowera and R.H. Moss (eds): Climate Change 1995: Impacts, Adaptations and Mitigation of Climate Change, The Second Assessment Report of the Intergovernmental Panel on Climate Change. Cambridge University Press. Cambridge. UK and New York. p. 77-92.

Haas Reinhard, Jean-Michel Glachant, Nenad Keseric, Yannick Perez: Competition in the Continental European Electricity Market: Despair or Work In Progress?. Chapter in Fereidoon P. SIOSHANSI and Wolfgang PFAFFENBERGER: International experience in restructured electricity markets: What works, what does not, and why. Edvar Elgar. (2006, forthcoming)

	Recommended readings
	CEC (Commission of the European Communities). DG TREN Working Paper: Third Benchmarking Report on the implementation of the internal electricity and gas market. Brussels, 2004.

CEC (Commission of the European Communities): Annual Report on the Implementation of the internal electricity and gas market. Brussels. 2005.

IEA: 30 years of energy use in IEA countries. Paris 2004.

IEA: Key world energy statistics 2005. Paris 2005.

IEA: World Energy Outlook 2004. Paris 2004.

UCTE: Monthly reports (2005). www.ucte.org
Newbery D. (2002): European Deregulation: Problems of liberalising the electricity industry. European Economic Review. p. 46, 919-927.

Jamasb, T. and M. Pollitt, M. (2005): Electricity Market Reform in the European Union: Review of Progress toward Liberalization & Integration. The Energy Journal Special Issue on European Electricity Liberalisation.

Newbery, D. (2005): Electricity liberalisation in Britain: the quest for a satisfactory wholesale market design. The Energy Journal Special Issue on European Electricity Liberalisation. p. 43-70.

 

	Questions and topics for discussion

	· What are the drivers of energy consumption?

· What are the world-wide and EU-25 trends of recent development in energy supply and demand?

· How do electricity prices come about in different types of markets (incl. some explanations on details of the English and the Californian market)?

· What were the wholesale and retail electricity price developments under “competition”?

· What are the future perspectives of the development of demand, generation capacities and prices:

· How to promote electricity from Renewables effectively?

· What was the the success of liberalisation so far and the likelihood of an ever competitive joint European electricity market?



	Lecture/Topic
	Energy Efficiency, Renewables Energy Carriers and New Technologies in Buildings

	Day and time
	Wednesday, February 15

	Lecturer/s
	Ao. Univ. - Prof. Wolfgang Streicher

	Description and topics
	· Introduction and Energy Demand of Buildings

· Building statistics (number and type)

· Energy demand of buildings

· The European Building directive (very briefly, more detailed in the summer school);

· Operating costs versus Investment costs 

· Renewable Energy use in Buildings

· Biomass

· Solar Thermal

· Heat Pumps

· Passive Solar

· New Technologies in Buildings

· Low- energy buildings and passive-houses

· Opaque

· Windows

· Blower door test

· HVAC system

· Activated thermal masses for heat and cold delivery

· PCM materials as thermal mass

· Transient thermal building simulation



	Obligatory readings
	Energy for Sustainable Development. CZ-AT EEG 2005 research papers of Czech-Austrian Energy Expert Group. Chapter: Energy Efficiency of New and Refurbished Buildings. Charles University in Prague. Karolinum Press. Prague 2005. ISBN 80-239-4809-1. p.107– 152.

Streicher, W., Mach, Th, Heimrath, R., Schweyer, K., Kouba, R., Thür, A., Jähnig, D., Bergmann, I., Suschek-Berger, J., Rohracher, H., Krapmeier, H.: User Friendly Heating Systems for Low Energy and Passive Multi Family Buildings. EuroSun2004. Freiburg, ISES Europe, ed: deutsche Gesellschaft für Sonnenenergie, München.  p. 2-687 – 2-695.

	Recommended readings
	internet sources:
http://www.eere.energy.gov/EE/buildings.html http://europa.eu.int/comm/energy/demand/legislation/buildings_en.htm 

	Questions and topics for discussion
- questions
	· What is understood by an „intergated palling process“ in buildings

· How high is the prcentage of end-use energy demanf of the buildignsector in Czech and Austria. 

· What is the most promising renewabel energy carrier for buildings

· Can solar thermal energy be a 100 % oprion for the energy demand of buildings

· Why do we need inspection of boilers and HVAC systems



	- topics
	· How to include operating costs in the value of a building

· New buildings versus renovation

· Does the energy certificate of buidlings hel to reduce the CO2 emissions of the buildign dector



	Lecture/Topic
	Energy Supply: fossil fuels vs. renewables

	Day and time
	Thursday, February 16

	Lecturer/s
	doc. Ing. Jaroslav Knápek, CSc.

	Description and topics
	· System aspects of renewable energy sources (RES) 
· Pros and cons of RES compared to fossil fuels

· Why RES has increasing importance in energy policies of developed countries 

· Potentials of RES – from technical to economic potential: understanding of different meaning

· The Czech Energy Policy – the role of RES
· Potentials of different RES in the Czech conditions

· Fossil fuels and RES

· Dominant role of biomass in the Czech Energy Policy

· EU Directive 2001/77 target for the Czech republic

· The current state of RES utilization in the Czech Republic – facts and figures

· Promotion schemes for RES

· What is the goal of RES support - the different points of view.

· Introduction to RES economic - basics on economic effectiveness of projects

· Two views on price of electricity (heat) from RES – supply and demand curves

· Measures for changing position of supply and demand curves – from feed-in tariff to ecological taxes

· Promotion scheme for RES utilization for electricity generation – case example of the Czech Republic



	Obligatory readings
	Energy for Sustainable Development. CZ-AT EEG 2005 research papers of Czech-Austrian Energy Expert Group. Chapter: Promoting renewables for electricity generation. Charles University in Prague. Karolinum Press. Prague 2005. ISBN 80-239-4809-1. p. 53–106.

European Commission: Green Paper: Towards a European strategy for the security of energy supply. COM(2000)769, 29.11.2000. ISBN 92-894-0319-5.

European Parliament and the Council of the European Union: Directive 2001/77/EC on the promotion of electricity produced from renewable energy sources in the internal electricity market. 27 September 2001.

	Recommended readings
	Morthorst, P. E. et al.:  Deriving optimal promotion strategies for increasing the share of RES-E in a dynamic european electricity market: Analysis of trade-offs between different support mechanisms: Report of the project Green-X. Institute of Power Systems and Energy Economics, Energy Economics Group (EEG), Vienna University of Technology. March 2004.
 

	Questions and topics for discussion

	· Economic burden of RES utilization – are RES expensive?

· Selection of RES support schemes – support all RES or only the most effective?

· RES support scheme and extra cost – who should bear the cost of RES utilization?

· Support RES for electricity generation – what is the system goal of RES utilization? Is the right policy to spent money for electricity generation from RES? Can be investment into energy savings or heat generation based on RES more effective?

· Competitiveness of RES – how can the increasing prices of classical “electricity” help in RES competitiveness?

· Investment in to RES utilization – what part of risk should be left on investors?

· RES and energy policy – meeting the target of biomass utilization means complete change in our approach in agricultural land utilization

· Target of RES utilization – is the 8% of RES-E high target for the Czech Republic?
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