Brown Coal in Slovakia
1. Introduction

Despite the fact that Slovak brown coal and lignite resources are in final phase of their exploitation there have been few remarkable activities which attract the attention of the public and media just recently. On April 8th, 2008 Slovak Prime minister Robert Fico in a brand new coal-miner uniform together with the company management celebrated the re-opening of lignite mine at Čáry-Kuty (70 km North-West of Bratislava). This mine will start its production after three years of its closure which was the result of the ineffectiveness and decline of brown coal industry in Slovakia. This event can be seen as the fresh air in dying industry which has caused a lot of environmental and health damage in Slovakia. The area around towns Prievidza, Novaky and Handlova was and is still considered as the most polluted region of the country. Long-term health impacts related to inhalation of dust and gaseous effluents from power plants has been observed in population for several decades. 
2. Brown coal resources 

In terms of fossil fuel resources Slovakia can be considered as the poor country. In contrary to other Central European countries like the Czech Republic or Poland, Slovakia does not have any deposits of hard coal. Moreover domestic oil and natural gas resources can cover only 1-2 % of domestic consumption. The brown coal and lignite are the only resources which were, are and will be utilised in future. Nevertheless their impact on energy balance will be almost negligible. There are several locations with deposits of brown coal and lignite in Slovakia but only few of them are continuously exploited. Most of brown coal deposits are considered uneconomic to mine due to the low energy content of coal. The heart of Slovak brown coal industry is situated at mines around town Prievidza (Mines at Nováky, Cígeľ and Handlová) but their future is limited even from the perspective of domestic use of this low quality coal. There are two other important mines in Velky Krtiš (Modrý Kameň) were only so called liquidation of rest resources is taking part and the re-opened mine at Čáry.

For the most important locations with brown coal and lignite resources in Slovakia see the map: 
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Brown coal: 1. Nováky, 2. Cigeľ, 3. Handlová, 4. Modrý Kameň, 5. Ľuboriečka, 6. Žihľava, 7. Horné Strháre,  8. Veľký Lom, 9. Červeňany, 10. Štúrovo-Obid
Lignite: 11. Gbely, 12. Kúty-Čáry, 13. Štefanov, 14. Lakšárská Nová Ves, 15. Beladice, 16. Pukanec, 17. Kosorín, 18. Hnojné.
Geological and economical resources of brown coal had been estimated by the ministry of economy of the Slovak republic as following:
	
	Resources (Tons)
	Heat value (MJ/kg)

	
	Geological
	Economical
	

	Handlová
	50 905 000
	3 962 000
	17,24

	Cigeľ
	41 334 000
	6 189 000
	13,22

	Nováky
	145 457 000
	31 957 000
	11,94

	Total
	237 696 000
	42 108 000
	12,62


Estimated resources at mine Čáry

	
	Resources (Tons)
	Heat value (MJ/kg)

	
	Geological
	Economical
	

	Čáry
	60 726 000
	26 676 000
	9,0


Source: Ministry of Economy of Slovakia, 2006

The largest mining company dealing with brown coal in Slovakia is Hornonitrianske bane Prievidza, a. s. (HBP) which is the main employer in the region for many decades. Mining in this region has been supported by the communist regime even despite the fact that Czech coal (brown and hard) was cheaper to produce and of higher quality. After the split of Czechoslovakia HBP are still producing 79% of Slovak brown coal with the rest being imported from Czech rep. Nevertheless domestic annual production is decreasing and has fallen from 4 mil. tons in 2003 to 2,5 mil. tons in 2006. 
From social point of view the support for brown coal mining has a long tradition and despite the fact that direct subsidies are not allowed now there are still some kinds of support for mining activities and purchase of power from coal power plant in force. There were 5922 miners employed in Slovakia in 2003 and this number was decreasing ever since. With the revitalisation of mine at Cary (200 people employed in 2008) and with 4300 at HBP and 400 people employed at Baňa Dolina there were around 5000 people working in brown coal and lignite mining at the beginning of 2008.
Currently there are only three brown or lignite producing companies in Slovakia:

· HBP- Hornonitrianske bane Prievidza, a. s. Prievidza (with 3 mines: mine Novaky, mine Handlova and mine Cigel) 
· Baňa Dolina, a.s. Veľký Krtíš
· Baňa Čáry, a.s. Čáry 

In order to cover the consumption there is also quite considerable import of brown coal from Czech Republic.
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Note: In the year 1985 the consumption reached 14 mil. tons
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3. Slovak Energy Policy

Slovakia strongly depends on imported fuels (oil, natural gas, hard coal) and their share in primary energy balance reached 90 % in 2006 with most of them being imported from Russia. After the transformation and partial collapse of economy between 1990-1994 the economy is steadily growing since then (10,4 GDP growth in 2007). Nevertheless energy consumption is disproportionate to the economy growth. Total energy consumption is recently growing at 1% per year but declined between 1990-2003 by 30 %. It is expected that energy consumption will grow in the future due to the recent huge increases in GDP. Nevertheless this kind of growth seems to be unsustainable for a longer period.
Energy consumption and its outlook for the future in Slovakia

	
	2004
	2005
	2010
	2020
	2030

	Consumption in PJ
	806
	808
	801
	836
	831


The biggest challenge for the power sector is the phasing out of two nuclear reactor blocks (440 MW each) at Jaslovske Bohunice due to the safety reasons. The commitment to shut down these reactors until the end of 2008 was declared by the Slovak government during negotiations related to the EU accession. The reduction of power capacity by 880 MW at the end of the year 2008 will change Slovakia from exporter to importer of electricity. This is the reason why Slovak government intends to support brown coal industry and construction of new nuclear power stations. Unfortunately the renewable energy is being permanently neglected. Another important aspect of Slovak energy policy is the security of fuel sources. With growing problems related to the deliveries of Russian natural gas and oil through Ukraine and Belarus (where the main oil and gas pipelines to Slovakia are located) the Slovak government tries to cut this almost total dependence on imported fuels. The only answer yet has been the proclaimed support for nuclear energy, domestic coal and partially biomass for heating purposes. 
The future development of Slovak brown coal used for electricity production is described in energy policy and figures are following:

	
	2005
	2006
	2007
	2008
	2009
	2010

	Power production from brown coal in GWh/yr.
	1 651
	1 603
	1 603
	1 957
	1 881
	1 890


Source: Energy Policy, Ministry of Economy of Slovakia, 2006

4. Brown coal consumption

Slovak annual brown coal and lignite consumption is roughly 3,3 mil. tons per year with 2,5 mil. tons of domestic origin. This number strongly depends on Novaky (ENO) power plant consumption, which covers around 7-8% of power production in Slovakia.   Imports of lignite from Czech republic reached 0,826 mil. tons in the year 2005. 
Novaky, Prievidza and Handlova - The core of brown coal industry in Slovakia

Brown coal mining industry is concentrated between towns Nováky, Prievidza and Handlová (150 km North-East of Bratislava) where city of Handlová is the place where the oldest brown coal power plant in Slovakia was build. The original power plant Handlová was put into operation in 1913 and its capacity has gradually increased to 35 MWe. Due to the environmental concerns and huge pollution around the plant the original power plant was shut down. Before that it was also rebuild into cogeneration heat and electricity plant (1982), but recently it serves only as the source of heat. Heating plant (102 MWt ) is an affiliate of SE-ENO and currently provides heat for central heating of the town of Handlová.
Nováky

The power plant Nováky (ENO) is the only Slovak brown coal power plant. It is located in Zemianske Kostoľany near the Nováky coal mines and the Nováky chemical works in the District of Prievidza. The power plant with its installed capacity of 522,4 MWe operates in the power system under basic and semi-peak modes. The utilisation of brown coal (lignite) for power production started here in the period 1953-1957 with the construction of first power plant (178,8 MW) also referred to as SE-ENO A. The fuel came from the Nováky area. Growing coal production in the region with strong political support led to the expansion of this power utility and construction of another ten boiler units (SE-ENO B) between 1963 and 1976. During this time the power capacity of 440 MWe was added, and the total capacity installed reached 618,8 MWe. These facilities had always been considered as the dirty installations with huge impact on public health. They have been kept in operation during several decades also because of strong governmental support for mining industry as the whole. 

After over-30-year of its operation, some major parts of the technology of the ENO A were gradually shut down. But the new parts with the fluidised-bed boiler and a new back-pressure turbo-generator having an output of 28 MWe were added and commissioned in 1996. The power plant (ENO) is owned by Slovenske elektrarne (SE a.s.) power utility which is recently producing more than 95 % of Slovak electricity. Italian Enel Spa is the main share holder (66 %) of SE a.s. Before the sell of SE a.s. to Enel, SE a.s. (governmentally owned at that time) invested heavily between 1991 and 2005 into environmental protective measures like desulphurisation and denitrification by wet limestone wash. 

In addition to power production ENO provides also hot water for central heating systems of the towns of Prievidza, Nováky, Zemianske Kostoľany. They also supply the heat to surrounding industrial enterprises. The heating plant with its 137 MWt provides the heat for district capital Prievidza through the 13 km long pipeline. This plant was commissioned in 1997 and now it supplies the heat for 15.000 residential units and also provides the heat and steam for surrounding industrial plants.

	
 Technical parameters
	ENO A
	ENO B

	Installed electrical capacity
	78,00 MW
	440,00 MW

	Number of units
	1
	4

	Fuel
	brown coal
	brown coal, mazut

	Commissioning
	1953 - 1957, 1996
	1964, 1976


Calorific value of brown coal and lignite from Slovak coal mines used at ENO - 10,5 MJ/kg.

	Heating capacity of boilers

	ENO A - K1, K2 boilers
	77 MWt each

	Fluidised-bed boiler FK1
	98 MWt

	ENO B - K1, K2 boilers
	269 MWt each

	K3 and K4 boilers
	284 MWt each

	Total installed heating capacity:
	1358 MWt


Despite some improvements the power plant Nováky is still the largest Slovak emitter of SO2 and the second largest emitter of solid particles and NOx. Emissions in recent years tends to be slightly increasing due to the burning of low quality coal. 

According to the recent legislation the operation of ENO will be restricted to 20.000 hours between 1.1.2008 and 31.12.2015. The facility will be probably exempted from emission limits if the new legislation will come into force, but is obliged to burn only coal with less than 0,7 % of sulphur. Domestic brown coal and lignite have sulphur content between 0,9 % to 2,4 %. Emissions from combustion of such coal are higher than prescribed limits. In order to keep annual emissions within limits it is expected that the operation of ENO will be restricted to 1,5 mil. tons of coal per year.
HARD COAL

High quality coal - the hard coal - has been the leading fuel for another power plant build in Eastern part of Slovakia - Vojany (SE -EVO). Unit I – 660 MW was commissioned in 1966 and is burning hard coal from the former USSR. Vojany II – 660 MW (1973-74) is burning residual heavy heating oil and natural gas. Until recently when one company announced to build a new coal power plant at Trebišov there were no plans to develop coal power in Slovakia and the whole discussion was  concentrated around construction of new nuclear reactors. Nuclear power now covers 55% of electricity produced in Slovakia and by the decision-makers is still considered as the most promising power source for the future. Nevertheless the pressure to build at least two new coal power plants is increasing. Since the discussions between potential operator and public (NGOs) started the public opposition to this projects is increasing with petitions being sent to authorities regularly.
5. future of Brown coal in Slovakia

According to the governmental energy policy there are two options for the future development of brown coal and lignite industry in Slovakia. The mining activities are expected to last up to the year 2050 (see the table bellow).

Option Nr. 1 - Effective mining

This alternative supports the mining only in the recently utilised open mines at Nováky, Handlová a Gbely. The activities at Baňa Dolina, a. s. with the deposits in Modrý Kameň are now in its final stage of mining. Expected shutting down of this mine was shifted until the year 2009. 

Expected production of brown coal (lignite) from Slovak mines.
	Mine
	Company
	To be exploited until

	Nováky
	HBP, a. s.
	2030

	Handlová
	HBP, a. s.
	2011

	Gbely
	Baňa Čáry, a. s.
	2050

	Modrý Kameň
	Baňa Dolina, a. s.
	2009


According to this alternative the production at these location after the year 2010 will continue only under the condition that the coal consumption and the economical effectiveness of mines will be secured. This will require guaranteeing the intent of the interest by the government until the year 2020 (special legislative provision about the supply of brown coal to Nováky power plant). 
Expected production of brown coal in Slovakia until the year 2030
	Mine
	Unit
	2007
	2008
	2009
	2010
	2015
	2020
	2025
	2030

	Cigeľ
	kt
	486
	500
	400
	300
	0
	0
	0
	0

	Handlová
	kt
	384
	300
	300
	250
	0
	0
	0
	0

	Nováky
	kt
	1 295
	1 300
	1 500
	1 750
	1 500
	1 400
	1 400
	560

	HBP, a. s. Total
	kt
	2 165
	2 100
	2 200
	2 300
	1 500
	1 400
	1 400
	560

	Baňa Dolina
	kt
	160
	195
	55
	0
	0
	0
	0
	0

	Baňa Čáry
	kt
	80
	200
	300
	450
	500
	500
	500
	500

	Slovakia total
	kt
	2 405
	2 415
	2 555
	2 750
	2 000
	1 900
	1 900
	1 160


Source: Energy Policy, Ministry of Economy of Slovakia, 2006
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Source: Energy Policy, Ministry of Economy of Slovakia, 2006

BN- Baňa Nováky , BC-Baňa Cígeľ, BH-Baňa Handlová , BČ-Baňa Čáry , BD-Baňa Dolina (Modrý Kameň)
Option Nr. 2 - Extensive mining

This option is based on the continuation of mining at recently utilised open mines at Nováky, Handlová a Gbely and the revitalisation of mine Modrý Kameň (Baňa Dolina a.s.) after the year 2009. Under some circumstances other deposits can be used as well. The largest resources are at Kúty and Pukanec with deposits of 65,39 mil. tons of lignite. With the energy content of 5,95 MJ/kg and 8,72 MJ/kg respectively it creates the potential of primary energy 3,47 PJ. According to other studies the deposit at Štefanov with its 15 mil. tons of lignite (9,27 MJ/kg) can be considered for future utilisation as well. Total energy content of Štefanov deposit is 13,9 PJ.

Governmental regulation of brown coal mining and coal utilisation in Slovakia

The Slovak government declared its support for coal utilisation in its decree Nr. 559/2000. It states that Ministry of Economy in harmony with EU legislation Nr. 96/92/EC (54/2003/EC) on internal energy market is obliged to set the conditions for preferable purchase of electricity produced from domestic brown coal in following ratios based on total electricity consumption:

	
	2005
	2005-2010
	After 2010

	Share of electricity produced from brown coal
	10%
	8%
	6%


This obligation of preferential purchase of electricity produced from brown coal which will not exceed 10% in calendar year is also stipulated in Energy law Nr. 70/1998 Coll. and its amendments. 
The governmental decree Nr. 559/2000 also states that future Slovak environmental legislation should be harmonised with the EU requirements on emissions from large sources so that further operation of units 3 and 4 at Nováky (ENO B) will be allowed. Nevertheless it can be concluded that Slovak government expects the inevitable decline of brown coal industry after the year 2030. 
Coal gasification

According to some studies there is quite large potential for gasification of Slovak lignite resources. Estimates showed that locations at Vátovce, Ľuboriečka, Červeňany, Modrý Kameň – Horné Strháre, Handlová and Beladice consists of 102,56 mil. tons of lignite with total energy potential of 102,8 PJ  (energy content 7,54 MJ/kg - 11,94 MJ/kg). This option seems to be rather theoretical and is not further developed in any governmental policy.
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Hárok1

		

		Alternatíva č. 1: Maximalistická

		Dobývací priestor		m.j.		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030

		BC		kt		486		500		400		300		300		300		300		300		300		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		BH		kt		384		300		300		250		240		200		200		200		200		200		200		200		200		200		200		0		0		0		0		0		0		0		0		0

		BN		kt		1,295		1,300		1,500		1,750		1,500		1,500		1,500		1,500		1,500		1,500		1,400		1,400		1,400		1,400		1,400		1,400		1,400		1,400		1,400		950		960		980		950		960

		HBP, a.s. spolu		kt		2,165		2,100		2,200		2,300		2,040		2,000		2,000		2,000		2,000		1,700		1,600		1,600		1,600		1,600		1,600		1,400		1,400		1,400		1,400		950		960		980		950		960

		BD, a.s.		kt		100		100		70		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		BČ, a.s.		kt		80		200		300		450		500		500		500		500		500		500		500		500		500		500		500		500		500		500		500		500		500		500		500		500

		Nové ložiská		kt		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		450		440		420		450		440

		SR spolu		kt		2,345		2,400		2,570		2,750		2,540		2,500		2,500		2,500		2,500		2,200		2,100		2,100		2,100		2,100		2,100		1,900		1,900		1,900		1,900		1,900		1,900		1,900		1,900		1,900

		Alternatíva č. 2: Realistická

		Dobývací priestor		m.j.		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030

		BC		kt		486		500		400		300		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		BH		kt		384		300		300		250		240		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		BN		kt		1,295		1,300		1,500		1,750		1,500		1,500		1,500		1,500		1,500		1,500		1,400		1,400		1,400		1,400		1,400		1,400		1,400		1,400		1,400		550		560		580		550		560

		HBP, a.s. spolu		kt		2,165		2,100		2,200		2,300		1,740		1,500		1,500		1,500		1,500		1,500		1,400		1,400		1,400		1,400		1,400		1,400		1,400		1,400		1,400		550		560		580		550		560

		BD, a.s.		kt		100		100		70		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		BČ, a.s.		kt		40		150		200		250		250		250		250		250		250		250		250		250		250		250		250		250		250		250		250		250		250		250		250		250

		SR spolu		kt		2,305		2,350		2,470		2,550		1,990		1,750		1,750		1,750		1,750		1,750		1,650		1,650		1,650		1,650		1,650		1,650		1,650		1,650		1,650		800		810		830		800		810






