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Introduction

This document contains a short summary of the national current situation with respect to Zero Emission Fossil Fuel Power Plants. It aims to support the taskforces of ETP-ZEP. 

We have used the information already available, in particular 

· energy policies of IEA countries

· the FENCO questionnaire and database

· the G8 questionnaire and database

Further information sources used for this profile are:

· Italian industry and R&D centers 

· Ministry of Economic Development

1 Background information

The Italian energy system is strongly dependent on oil&gas imports (about 84%); this dependence, that in the power generation sector is about 82%,  represents a significant concern in terms of security of primary energy supply and can give rise to heavy consequences in case of oil prices rise. 

It is therefore necessary to implement activities focused on energy saving and rational use of resources. The improvement of the power generation system performance, from the environmental point of view, requires technologies and methodologies able to increase efficiency and diversify energy sources, together with a drastic pollutant emissions reduction.

Fossil fuels utilisation for power generation, although from a technological point of view it does not allow significant innovation in the short term, has nevertheless recently shown a relevant evolution towards environmental impact reduction – particularly for pollutant emissions – together with an investment costs containment. Environmental requirements have been integrated into design, building and operation specifications, as the traditional requirements in terms of efficiency, reliability, availability and investment costs.

In Italy natural gas utilisation for power generation is expected to significantly  increase in the next years (it is foreseen that in the years 2020-2030, more than 60% of power generated will come from natural gas); investments in new generation capacity will take adequately account of this perspective.

The Italy’s commitment under the Kyoto Protocol is to reduce GHG emissions by 6.5% below 1990 levels by 2008-2012. 486 Mt CO2  per year is the target annual level in 2008-2012, but GHG emissions have been growing gradually and were 12% above the 1990 level in 2004 reaching 583 Mt of CO2 per year. 
ENI has a dominant position in the Italian upstream oil and gas sector, although some private Italian and foreign companies, including Edison, CPL Concordia, Enterprise Oil (owned by Shell since 2002), Total (France) and ExxonMobil (United States), have also established a presence in the sector. The structure of the Italian gas industry is changing as a result of the liberalisation of the market. ENI, followed far behind by ENEL and Edison, are still the three principal companies, but a number of new players are entering the market. ENI is however the dominant player and the major gas producer. ENI, ENEL and Edison are the principal gas importers. Gas transport is carried out by Snam Rete Gas (SRG), which also owns and operates the only Italian LNG import terminal located at Panigaglia (La Spezia).
The electricity sector, dominated for several decades by ENEL, is evolving following the implementation in 1999 of a wide-ranging reform affecting all of its components. New operators are entering the market and trying to take advantage of the opportunities offered by the introduction of competition in generation, distribution and supply. Other important producers are: Endesa (Spain), ASM Brescia, Edipower, AEM Milano, AEM Torino, Sorgenia and ACEA Roma.
In Italy, from a general point of view, the geological storage of Carbon Dioxide is feasible. Nevertheless it is very important now to indicate where,  how much, and consequently for how long we could store CO2 without any risks for the population and the environment. In Italy it is possible to storage CO2 in depleted Oil and Gas reservoirs, in geothermal fields and in deep saline aquifers, either on-shore or offshore. The saline aquifers are particularly well distributed in the Padanian back-arc basin and in the Adriatic Basins. These geological structure are extended from Padania Valley to the Sicily and seems to offer the presence also of different natural analogues, depleted oil and gas reservoirs useful for the project. EOR has been evaluated by ENI in the Padania Valley and ECBM is currently under testing in the coal beds in Sardinia, where Italy has the only coal resources.
The issue of power production with CCS is in charge of the Ministry of Economic Development, while the Ministry of Environment, Land and Sea is responsible for the CO2 emissions. 
2 R&D

The main industries with R&D activities within CCS are ENEL and ENI. The topics of research in ENEL are mainly within capture of CO2  with post combustion and oxy combustion technologies. ENI is evaluating EOR.  There is an increased interest in R&D related to storage, in particular from CESI Ricerca, INGV and OGS. Private research related to CCS is very hard to estimate. 

In Italy we different measures for promoting Research and Innovation:

· basic research

· industrial and pre-competitive research

· demonstration and dissemination

National projects and programmes are supported by:

· National Government: short to long term

· Ministry of Economic Development: short to medium term

· Ministry of Research: medium to long term

· Regional Governments: short to medium term

In particular we have the Research National Programme (in charge of the Ministry of Research):

· Duration: 3 years

· Different priority themes


· Participants: Industries, Universities, R&D Centers

and the Fund for R&D on the Electricity System (in charge of the Ministry of Economic Development):

· Collect of electricity bills (<0.03 c€/kWh)

· Main goal: technology innovation of the electricity system 

· Scientific & Technological collaboration among R&D Centres, Universities and Industries

· 3-years programme launched in 2007 funding: 180 M€ 

Inside the Fund for R&D on the Electricity System we have the following R&D activities related to CCS and clean coal technologies:

· Power Generation

· R&D for efficiency improvement on USC, IGCC

· Combined production of hydrogen & power with CCS

· CO2 Separation & Capture

· Quantify existing national potential capacity to storage CO2 during the time
· ECBM Site-Tests in Sardinia (Sulcis Area)

The budget foreseen for CCS in the 3-years programme is about 10 million €.

3 Implementation

The target for  power generation in 2020-2030 is a zero impact plant: neither gaseous emissions nor liquid discharge should be released from a power station, no matter what fuel is used. This very ambitious target can be reached only through large R&D efforts. Of course, at present, it is well known that gas fired power plant is more environmental friendly than a coal fired one. Nevertheless also the best available technologies for thermal power generation have an environmental impact that must be minimised.

In this context ENEL and CESI Ricerca, in the frame of the above mentioned “Fund for R&D on the Electricity System”, in the period 2001-2005 have carried out some research activities with a major objective to help the Italian Electricity System to move towards a zero emission power generation. The following configurations have been modelled and assessed:

· Integrated Gasification Combined Cycle (IGCC) with CO2 separation from syn-gas before gas turbine combustion 

· Gas Turbine Combined Cycle (GTCC) burning hydrogen coming from natural gas reforming and CO2 separation 

· Gas Turbine Combined Cycle (GTCC) burning natural gas in pure oxygen coming from conventional Air Separation Unit
· PF steam cycle, burning coal in pure oxygen coming from conventional Air Separation Unit, with CO2 recycling in the boiler.

An investigation on existing and advanced membrane processes has been performed considering the fundamental role of these tools in CO2 separation which is a necessary step in all CO2 capture solutions. In particular the solid sorbent CO2 removal process (using CaO, MgO, zeolites, etc) have been assessed in comparison with conventional meta-ethanol-ammina solvent process.

In 2006 ENEL has started a project aimed at the demonstration of an innovative oxy-combustion system for zero emission power generation from coal based on a pressurised oxy-fuel process developed  by ITEA (a company of the Sofinter Group) with the support of ENEA. The technology, already well known for waste thermal treatment, consists of the oxygen combustion of bituminous coal in a pressurized (up to 10 bar) and refractory-lined furnace where temperature approaches 2000 K. The process appears to be easily integrated in advanced coal fired power generation cycle as ultrasupercritical steam generator and provides a carbon capture ready flue gas. ENEL – ENEA – ITEA established a cooperation agreement to evaluate the feasibility of the exploitation of the technology for electricity generation, to develop scale-up criteria and prepare a preliminary design of a pressurised oxy-coal combustion system.

 A first step of the project will consist in the construction of a  50 MWth pilot plant at Brindisi power station by 2009 (in operation by 2010) to evaluate efficiency, availability and reliability of the technology and scale up criteria. The following step will be the construction and operation of a 35 MWe demo plant by 2012 in a ENEL’s power station.

After some years of research activities on CO2 capture processes based on chemical absorption, in 2006 ENEL decided also to develop a project aimed to the demonstration of CO2 post-combustion capture and storage in order to assess the feasibility of the CCS process chain on industrial scale and to increase knowledge in every single aspect of the process. The demo plant will be designed to treat a flue gas flow rate of 600.000 NM3/h, corresponding to 30% of the flue gas coming out from a 660 MWe unit to produce about 1 Mt/y of CO2 which will be transported to the storage site and injected underground. Different geological storage sites, deep saline aquifers, are under investigation in order to assess the storage capacity and the safety of the segregation. The most suitable site seems to be located nearby the 2000 MWe coal-fired power station of Torrevaldaliga Nord which is actually under construction. The demo plant will be commissioned by the 2012 and operated for at least five year, facing the Commission requirements. This project will also prove the retrofit option for the high-efficiency coal fired units which will be built (or replaced) in the coming 10-15 years. The exploitation of such experience will be fruitful for all the South European  area  where geological storage is possible mainly in deep saline aquifers. 

ENEL has started since 2006 a comprehensive study of the potential for CO2 underground storage capacity in Italy, in cooperation with the main national geophysics institutions (INGV, OGS). Different geological storage sites, spread along Italian territory and nearby ENEL’s coal-fired power stations, are under investigation in order to assess the storage capacity, the safety of the segregation and the geological, geophysical, geochemical and seismological characteristics. The geological sites under investigation are mainly located in the central area of the Tyrrhenian sea and in the north and south area of  Adriatic  sea.

ENI is presently involved in EOR/EGR evaluation and is also interested in evaluating the behaviour of CO2 as “cushion gas” in depleted gas wells.

ENI and ENEL have also recently signed a memorandum of understanding for a common effort in CCS R&D and demonstration.

CESI Ricerca has also completed the preliminary evaluation of the national potential capacity of storing CO2 and is now focusing its effort on a limited number of sites for a deeper evaluation. There are also other two R&D projects funded by the Ministry of Research:
· ZECOMIX project: Coal gasification for hydrogen and power generation with CO2 separation (ENEA)

· COHYGEN project: Sulcis coal syngas production with CO2 and hydrogen separation (Sotacarbo, Ansaldo)

4 Public acceptance

The level of awareness on CCS is very low in Italy as for many other issues related to industrial technologies. The NGO’s in Italy are in general not in favour of CCS, since they see it as an alternative way of prolonging coal use, which receives a strong opposition at local level, except for the Sardinia region, where Italy has coal mines. This of course does not help in public acceptance. In spite of this, there are no specific initiatives on public acceptance at present.

5 Government policy 

Energy R&D accounts for only a few percents of public R&D spending, and less than 5% of total R&D spending. Public funding for energy R&D was about 263 million € in 2000 and 283 million € in 2001. Public energy R&D investment has dropped significantly since the late 1980s, from a peak at 1 billion € in 1985 (in 2001 €). This is primarily due to funding cuts for fission and fusion. The public R&D budget has been increasing after 1998, but remains stable in percentage of GDP since 1997 to around 0.025% of GDP, a figure similar to that of IEA European countries’ average.

The Ministry of Economic Development has set up in 2003 a National Committee in order to coordinate the Italian participation to all the international initiatives on Zero Emissions. Main Italian actors actively involved are: ENEA, ENEL, ENI, CNR, CESI RICERCA, ANSALDO, SOTACARBO, INGV, OGS, CARBOSULCIS, main Italian Universities.

The Italian Government strongly believes in international cooperation and is actively involved at various levels in the following partnerships:

· Carbon Sequestration Leadership Forum (CSLF) 

· European Technology Platform on ZEFFPP

· European FP6 & FP7 on R&D

· International Energy Agency (CERT, WPFF)

There is presently a discussion on CCS inside the Government between the Ministry of Economic Development, which is in favour of a sustainable use of fossil fuels and the Ministry of Environment, Land and Sea, which is concerned about the risk that efforts on CCS could reduce resources for RES and energy efficiency. Anyway Italy is actively involved in the evaluation procedure of EU directive proposal on CO2 storage and the Minister of Economic Development has confirmed to Commissioner Piebalgs his commitment in CCS support.

6 Lessons for ZEP

RD&D on advanced power generation systems represents a significant opportunity for Italy towards a zero-emission approach, in order to enhance the national industrial competitiveness in the energy technologies sector and give added value to the efforts made by the main Italian actors in the last years, also in terms of investments already performed.

Inside the Italian industrial sector the are resources, expertise and know-how necessary to supply advanced components and technologies in the power generation sector, but Italy seems to be a little late in the R&D effort on the very advanced energy technologies.

In this framework the participation of Italy to the European Technology Platform on Zero Emission Fossil Fuel Power Plants represents for Italy a relevant opportunity to confirm its commitment to mitigate the impact of fossil energy use on the global environment and in particular on the global climate system.
Industrial stakeholders involvement is also one of the main goals of Italian approach to zero emissions and many of them have been involved in the initiatives launched by the Ministry of Economic Development, since they hold significant know-how and expertise in the sector, able to allow Italy to give its effective contribution. 
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