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Coal Fuel Cycle, Moneypoint, Ireland

Reference Site Description

The Moneypoint power plant is situated at Money Point, on the north shore of the Shannon Estuary, in County Clare on the west coast of Ireland. The site is very rural and very sparsely populated, with the nearest city, Limerick (population around 60,000) at a distance of around 50 km. The main land use in the area is pasture, with cattle being raised for both meat and dairy produce.

The site of the station occupies 170 hectares, of which 24 ha was reclaimed from the foreshore. Its location was chosen because of the favourable conditions for the construction of a deep-water berthing facility for delivery of coal shipments.

Reference Plant Description

Moneypoint was built between 1979 and 1987, with the first turbine coming on-line in 1985. With 3 turbines each of 305 MWe output, the plant has a maximum rated output of 915 MWe. The decision to build a coal plant of this size (26% of 1985 national capacity) was motivated by the oil crises of the 1970s, and a wish to reduce dependence on oil-fired capacity. This dependence was reduced from 26% in 1985 to 8% by 1988.

The 3 water-tube boilers at Moneypoint consume around 2 million tonnes of coal per annum, using pulverised coal-burner technology.

No abatement technology for SO2 reduction has been installed. During 1995 and 1996, low-NOx burners were installed to reduce the station's NOx output. Particulate reduction is achieved by means of electrostatic precipitators.

Definition of the Coal Fuel Cycle

The definition of the coal cycle stages is given in Table1 and the technical specifications can be seen in Table2. 

Discussion of burdens and impacts

The major burdens associated with the coal fuel cycle are listed in Table 3. All of these burdens and the resulting impacts on the environment or on the public have been quantified, and where possible and appropriate, the impact has been valued.

Summary and Interpretation of Results

Table 4 Summary of externalities for Coal Fuel Cycle

	 
	mECU/kWh
	s g

	POWER GENERATION
	 
	 

	Public Health
	 
	 

	Mortality YOLL (VSL)
	29 (83)
	B

	Morbidity
	5.8
	A

	Total
	35
	 

	Of which: 
	 
	 

	SO2
	22
	 

	NOx

(of which via ozone)
	13

(3.7)
	 

	TSP
	0.52
	 

	Agricultural via SO2

via Ozone 
	0.093

1.12
	B

	Forests
	negl.
	B

	Materials
	0.85
	B

	Sub-total
	37
	 

	Global Warming (illustrative restricted range)
	17 to 42
	C

	Global Warming (conservative 95% confidence interval)
	3.2 to 130
	 

	TOTAL (including Global Warming)
	54 to 79
	 

	OTHER FUEL CYCLE STAGES
	 
	 

	Global warming (illustrative restricted range)
	0.41 to 1.1
	C

	Global warming (conservative 95% confidence interval)
	0.087 to 3.2
	 

	Ozone
	1.1
	B

	Mining: Ecosystems
	1.1
	B

	Groundwater Contamination
	0.8
	B

	Subsidence
	(0.6)
	B

	Occupational Injury
	0.53
	A

	Occupational Health
	0.38
	B

	Construction: Occupational Injury
	0.017
	A

	Road Accidents
	0.028
	A

	TOTAL ALL STAGES (excl. Global Warming)
	41
	 

	TOTAL ALL STAGES (incl. Global Warming)
	59 to 84
	 


It may easily be seen that the impacts associated with the generation stage alone are very much greater than those from all other stages combined. Furthermore, within the generation stage, two types of impact in particular predominate. These are global warming and public health effects.

Considering only the illustrative restricted range, the global warming damage resulting from the generation stage accounts for between 31% and 53% of the total damage from that stage. 

If we leave aside global warming, and consider separately the other types of damage, about whose magnitude we may be more certain, we find that the public health effects of atmospheric emissions from the generation stage amount to 85% of the total.

Of the public health damages, which total 35 mECU/kWh, we find that the damage caused by particulates is relatively insignificant, at 0.52 mECU/kWh. This is because this pollutant's harmful effects are confined to the local area around the plant, which is sparsely populated. Nitrogen oxides are more important, at 13 mECU/kWh, but the largest contribution to the total damage is sulphur dioxides, at 22 mECU/kWh.

This is a direct result of the fact that the sulphur emissions of the Moneypoint plant are very high relative to similar plant elsewhere in Europe. Moneypoint is not fitted with flue gas desulphurisation equipment.

The value of total damages from the Moneypoint fuel cycle, and in particular from the generation stage, is best interpreted as resulting from a balance between the sparse population of the rural area around Moneypoint, and the high levels of sulphur dioxide emitted. These two facts tend to cancel each other and result in a figure that is neither particularly high nor particularly low by comparison with similar plant in other countries.

Table 5 Damage per tonne of pollutant

	 
	Tonnes emitted per annum
	Damage (ECU/tonne)

	CO2
	5,700,000
	46

	NOx
	19,600
	4,300 

(of which 1,500 via ozone)

	SO2
	49,300
	2,800

	TSP
	1,200
	2,813


It may be seen from Table 5 that when ozone is included in the damage figure per tonne of NOx emitted, NOx is considerably more harmful than SO2. The installation of low-NOx burners during 1995 and 1996 which led to a decrease of around 50% in NOx emissions from the plant may therefore be seen to have been very beneficial. It should be noted, however, that the technology exists to reduce SO2 emissions to a much greater extent, by in excess of 95%.

 


Source:Connolly, D., S. Rooney (1998). The National Implementation in Ireland of the ExternE Accounting Framework. Environmental Institute, University College Dublin. 

