PROJECT INFORMATION DOCUMENT (PID)

CONCEPT STAGE

Report No.:  AB2489

	Project Name
	Armenia Geothermal ENERGY PREPARATION Project 

	Region
	EUROPE AND CENTRAL ASIA

	Sector
	Renewable energy (100%); 

	Project ID
	P094207

	GEF Focal Area
	C-Climate change

	Recipient(s)
	Government of Armenia

	Implementing Agency
	Renewable Energy Fund

	Environment Category
	[ ] A   [X] B   [ ] C   [ ] FI   [ ] TBD (to be determined)

	Date PID Prepared
	August 7, 2006

	Estimated Date of Appraisal Authorization
	November 15, 2006

	Estimated Date of Board Approval/ (Date of VP Decision)
	January 16, 2007 


1. Key development issues and rationale for Bank involvement

After a severe energy crisis in the 1990s, Armenia has achieved remarkable results in the power sector, including restoration of 24 hour supply of electricity, increased tariffs to cost-recovery level, and successful privatization of the majority of the energy sector assets, including the national electricity distribution network. Sector financial performance has steadily strengthened, including improved payment discipline, reduction of losses and related elimination of quasi-fiscal subsidies, as well as improved sector efficiency and quality of power supply. 

Electricity generation in Armenia is heavily dependent on imported energy resources (natural gas exclusively from Russia through Georgia; and nuclear fuel from Russia to operate a nuclear power plant located in Armenia) that account for over 70 percent of the country’s electricity supply. This high reliance of electricity generation on imported fuels makes the Armenian economy especially vulnerable to fluctuations in fuel prices and their supply.   Hence a key challenge for Armenia is to ensure sustainable and reliable power supply through increased energy diversification and achieving a higher degree of energy security through the utilization of indigenous energy resources. 

Presently, Armenia has sufficient electricity generation capacity to meet current electricity demand, but new capacity is a high priority, as demand (expected to grow at 2-3 percent annually) is estimated to outstrip supply when the 400MW nuclear plant ends its operating life. Also, electricity supply is affected by aging and deteriorated thermal and hydropower plants. As a result, investing in replacement generation capacity is a priority for the country. 

Armenia has significant renewable energy resources but at the present time they play only a limited role in the country’s energy supply. Approximately 740 MW of renewable resources have been identified which, if implemented, would represent some 25 percent of the present installed capacity. According to various estimates, over 450 MW of capacity could be added through small hydropower and wind projects that are commercially viable. 

Geothermal energy could be another source of energy. The geo-physical data (high geothermal gradient and heat flow, higher lever of temperature of transformation of ferromagnetic to paramagnetic, presence of high conductive zones in the Earth's crust, seismic heterogeneity, etc.) indicate that geothermal resources are significant in Armenia. A number of seismic-exploratory, gravel magnetic, electro-exploratory, geothermal and geological studies have identified the Syunik volcanic plateau located in the south-east of the country as the most attractive region with its geothermal resources. A reconnaissance study, financed by the Danish Government and completed in April 1998, identified the Jermakhpyur area in Syunik as most suitable for geothermal generation
, estimated to have an electricity potential of 25MW. These findings were confirmed by additional geophysical and geochemical investigations carried out by the Ministry of Energy in 2004. 

Using the technical parameters of the Jermakhpyur area identified through earlier studies, a more detailed economic and financial assessment of the site’s geothermal potential based on the single flash with conventional steam turbine technology and with an installed capacity of 25MW
 was conducted in 2006. These findings were also positive; further determination of technical and financial viability and hence attractiveness to private developers will depend on the results of exploratory drilling to be supported under the proposed Geothermal Energy Preparation Project. 

Overall, the existing legal and regulatory framework in Armenia is supportive to the development of renewable resources. The Energy Law, the Law on Renewable Energy and the Energy Efficiency, the Poverty Reduction Support Paper and the Energy Sector Development Strategy clearly articulate the importance of renewable resources and provide a framework for facilitating their development. Among others, the legal framework guarantees purchase of electricity produced by the renewable power plants at tariffs set by the Public Services Regulatory Commission (PSRC) for fifteen years and provides payment assurance.  To date, the PSRC has set tariffs for hydro, wind and biomass production, and would also set tariffs for geothermal production if the decision is made to proceed with investment in this area.
Despite these favorable conditions, a number of risks need to be addressed to achieve the involvement of private investors to develop the geothermal resource in the Jermakhpyur area:

· Exploration risk. Even with the favorable geo-technical assessments of the region documented by abovementioned studies and early reconnaissance and surface exploration work, there is still a risk of not finding sufficient geothermal resources. 

· Size of development and reservoir exhaustion. To more precisely determine the geothermal resource size and production capacity further exploratory drilling is necessary. The assumption about the productivity of the geothermal field based on implemented surface work and studies may have large errors thus increasing the risk of plant option (flash power versus binary cycle) and size incompatibility ;

· Regulatory issues. The tariff policy for the geothermal-based electricity generation has still to be determined by the PSRC.

“Geothermal Development Program for the Europe and Central Asia Region (GeoFund)”is a GEF supported and World Bank administered Program established to systematically promote the use of geothermal energy in the region through assistance in barrier removal and to help participating countries of the region to initiate or amplify their efforts to reduce the emissions of greenhouse gases in compliance with their commitments to the Kyoto Protocol. The proposed project is consistent with the GeoFund objectives and is estimated to yield significant reductions of CO2 emissions (0.64tCO2/$) In addition the Bank has global knowledge and considerable experience with renewable energy projects. Further, the Bank has over a decade of effective policy-dialogue with the Government of Armenia and its involvement will add credibility to local authority’s efforts to attract private investors and IFIs in developing the geothermal resource in the Jermakhpyur area. 

Finally, the proposed project will have synergies with the recently approved World Bank Renewable Energy Project in Armenia, which aims to remove some of the barriers existing for the development of renewable energy and lead to sustainable financing of renewable projects. Further under the Urban Heating and Renewable Energy Projects the Bank has established the Renewable Resources and Energy Efficiency Fund (R2E2 Fund), which will be the implementing agency for those, as well as this project. This should enable economies of scale and reduce the implementation related expenses. 

2. Proposed objective

The development objective of the project will be to confirm the geothermal resource size and production capacity of the Jermakhpyur area, to determine its attractiveness for further development by private investors.  The purpose of the GeoFund is to reduce greenhouse gas emissions by promoting the use of geothermal energy in the ECA region. In the case of the Armenia project, this global objective will be achieved through mitigating investment risk by facilitating upstream technical and economic evaluation of geothermal resources in the Jermakhpyur area.  
The major barrier to the exploitation of geothermal energy is the high financial risk in comparison to the use of not only natural gas but also to most other forms of renewable energy. Accurate assessment of the quantity and quality of a geothermal resource requires considerable up-front capital investment in exploratory drilling and well tests…  The risks involved tend to dampen investor enthusiasm for geothermal projects. 

The project will achieve its objective by financially supporting initial drilling and TA to confirm the geothermal resource size and production capacity thus lowering the project risks and reducing project development costs, thus facilitating subsequent private sector involvement.  The benefits from the Geothermal Energy Preparation Project will be the better understanding of the technical and economic potential and likely use of the geothermal resource.  If findings about the resource base are positive, an additional benefit would likely be an increased willingness on the part of the private sector to invest in geothermal power generation in Armenia.  Although beyond the scope of this project, if development of the Jermakhpyur site does in fact take place, then Armenia would achieve greater diversification of electricity generation  and  improved energy security, and the global community would achieve a reduction in greenhouse gas emissions.
3. Preliminary description

The Geothermal Energy Preparation Project will provide financial assistance to assess the availability of geothermal resources in Jermakhpyur area, through the following financing instruments of the GEF/GeoFund: 

A. Investment funding window (indicative amount: US$3.5 million, of which US$ 3.0million from GEF/GeoFund and US$ 0.5million from the Government) in the form of outright grant or a contingent grant to contribute to the financing of initial drilling (exploratory and potential production drilling) of one to three wells (exploratory/production and re-injection well) with the estimated length of 3 km. The outcome of this component would be a decision on the likelihood and scope of a further development of the geothermal field based on the achieved testing results. If the testing results confirm positive geothermal data (high enough temperature for geothermal energy production, flow rate, salinity, etc.) the technical assistance component will provide support for the further development of the potential geothermal power plant.

B. Technical assistance window to remove barriers (indicative amount US$240,000, of which US$ 200,000 from the GEF/GeoFund and US$40,000 from the Government).  This component will support the packaging of the project and TA to potential investors for project preparation activities, such as feasibility studies, preliminary designs, and business plans.

4. Safeguard policies that might apply

The proposed project triggers OP.01 on Environmental Assessment. The project involves medium scale investments with limited and well-known impacts on the environment that can be mitigated or eliminated by adhering to good construction practices. The preparation of an Environmental Management Plan (EMP) would be required which would describe the potential threats and the ways to avoid and/or mitigate them.   During the next stage of project preparation in September 2006, a determination will be made whether the project would trigger any other safeguard policies and the issues and mitigation plans would also be detailed in the EMP..
5.
Tentative financing
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	RECIPIENT
	1.40
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� Yerevan Geothermal Pilot Project – Reconnaissance Study, Petroleum Geology Investigators A/S, April 1998)


� Earlier studies have indicated the need to drill six direct wells with 3km depth and with the capacity of 4-5MWeach. 





