Peat Fuel Cycle

Reference Site Description

The proposed site for the Europeat 1 facility is near the village of Clonbullogue, on the border of Counties Offaly and Kildare. This is a very rural and sparsely populated region of the East Midlands of Ireland. Primary land use in the area is peat production, and economic activities are mainly based on peat-related activities, including peat production, power production and peat processing. Other activities in the region include dairy farming. The choice of site is governed primarily by its location at the heart of the East Midlands group of bogs. Bord na Móna is in possession of around 45 million tonnes of recoverable peat reserves in this region. Of this total, around 10 million tonnes is committed to supply existing customers. Table 1 shows how these reserves break down by location. These peatlands are served by Bord na Mona's narrow-gauge railway, which will be used to carry peat to the power station. In addition there exist reserves of 8.6 million tonnes in outlying areas and 2.7 million tonnes in the hands of private producers, which will be transported to the site by road.

The closure during the 1990s of the peat-fired power stations at Portarlington, Co Laois and Allenwood, Co. Kildare, as well as the briquetting factory at Lullymore, Co. Kildare, has resulted in a reduced demand for peat in the East Midlands region. The planned Europeat 1 plant will allow the use of some 30 million tonnes of peat from developed peatland over its lifetime.

Major road and rail routes between Dublin and the cities of the south and west pass near to the site. The conurbation of Dublin lies within 50 km or so of the proposed plant, and ribbon development along the motorways has brought the commuter belt to within 20 km of the site. 

Reference Plant Description

It is intended that the Europeat 1 plant will be commissioned in 2001, after a construction period of 3 years. It will be a condensing plant with a net electrical output of around 111 MW. It is assumed that the boiler will be of the bubbling fluidised bed type, allowing combustion with very high efficiency and reduced emissions.

The plant will run with a very high load factor, operating for some 7,500 hours per year. This will require a fuel input of around 1,000,000 tonnes of milled peat at 55% moisture content. Net conversion efficiency will be approximately 37%, yielding an annual electrical production of 825 GWh.

No specific emissions abatement technologies will be installed, apart from electrostatic precipitators to remove dust from the exhaust. Nevertheless, the use of milled peat fuel in a fluidised bed combustion process is intrinsically favourable to low emissions output. Peat is a low-sulphur fuel, and reactions between the products of combustion and the mixture of ash and sand in the fluidised bed tends to further reduce the emissions of sulphur oxides. The formation by thermal means of nitrogen oxides is also low due to the relatively low combustion temperature.

Definition of the Peat Fuel Cycle 

The definition of peat fuel cycle stages can be found in Table 2, the characteristics of the technology are listed in Table 3.
Discussion of burdens and impacts

The major burdens associated with the peat fuel cycle are:

· Emissions of global warming gases 

· Emissions of precursors of tropospheric ozone. 

· Emissions of other atmospheric pollutants. 

· Occupational health.. 

· Public health. 

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. The results are presented in summary form in the next section. In addition, the following category of burdens is acknowledged, but the resulting impacts and damages are not quantified in this study.

· Environmental damage due to peatland preparation. 

More details on burdens and impacts are given here.
Summary and Interpretation of Results

Table 4 External Costs of the Peat Fuel Cycle

	 
	mECU/kWh
	s g

	POWER GENERATION
	 
	 

	Public Health
	 
	 

	Mortality YOLL (VSL)
	22 (63)
	B

	Morbidity
	5.1
	A

	Total
	27
	 

	Of which: 
	 
	 

	SO2
	12
	 

	NOx

(of which via ozone)
	14

3.9
	 

	TSP
	1.34
	 

	Agricultural (via SO2)

(via ozone)
	0.064

1.2
	B

	Forests
	0.003
	B

	Materials
	0.60
	B

	Sub-total
	29
	 

	Global Warming (95% confidence interval)
	7.7 to 280
	 

	Global Warming (illustrative restricted range)
	37 to 93
	C

	TOTAL (including Global Warming)
	66 to 122
	 

	OTHER FUEL CYCLE STAGES
	 
	 

	Global Warming (based on restricted analysis)

(95% confidence interval)

(illustrative restricted range)
	 

0.011 to 0.42

0.054 to 0.14
	C

	Global Warming (based on life-cycle analysis; all stages)

(95% confidence interval)

(illustrative restricted range)
	 

 

0.75 to 28

3.6 to 9.1
	 

	Ozone
	0.13
	B

	Occupational Injury
	0.21
	A

	Road Accidents
	0.13
	A

	TOTAL ALL STAGES (excl. Global Warming)
	29
	 

	TOTAL ALL STAGES (incl. Global Warming)
	33 to 38
	 


A comparison of the results of the two separate analyses for global warming shows that the global warming figures are much lower when the full life-cycle is taken into account than when only a restricted sub-set of the stages is considered. The restricted analysis results in a global warming value of 37 to 93 mECU/kWh, where the full life-cycle analysis shows a global warming damage of only 3.6 to 9.1 mECU/kWh. The important difference between the two figures (a factor of around 10), is to be explained by the assumption that 50% of the peatland would be afforested after use. The trees planted on the bog would then reabsorb much of the carbon dioxide which had been released over the lifetime of the power plant.

Excluding global warming, the most severe damages are those associated with public health impacts. These amount to 27.1 mECU/kWh, or 93% of the total non-global warming damages. Of this total, only 5% is associated with suspended particulate matter, a strictly local burden. The remainder is shared between NOx (52%) and SO2 (44%). The relatively higher share caused by NOx is a result of the low levels of sulphur present in the peat fuel.

The effects of a unit emission of each category of pollutant from Europeat 1 can be seen in Table 5.

Table 5 Damage per tonne of pollutant

	 
	Tonnes emitted per annum
	Damage (ECU/tonne)

	CO2
	2.03 x 106
	18 to 46

	NOx
	2,751
	4,600

(of which 1,500 via ozone)

	SO2
	2,004
	5,300

	TSP
	206
	5,415


 


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

