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(1) Overview

Ireland is one of the few OECD countries currently using peat as an electricity generating fuel. It has one of the largest resources of peat in the world in terms of percentage of land mass, with 16% of the island of Ireland being peatlands [1]. Traditionally, peat fired power plants have offered improved labour and economic conditions in certain parts of the Irish midlands. They also, as an indigenous fuel, offer benefits from an importing fuel perspective. Peat’s apparent lack of price co-variance with other fuels may also be considered a benefit from a security of supply perspective [2]. The three operating plants in Ireland are all relatively new within the plant portfolio.  During a period of somewhat low capacity margins and high forced outage rates their operation is useful from an electricity system perspective. Peat generation is being financially supported by consumers through a levy on electricity, due to its relatively high costs [3]. Peat also has high carbon intensity [4]. Costs are likely to increase as carbon prices increase and NOx and SO2 emissions constraints are tightened. The possibilities of using co-firing with biomass or carbon capture and sequestration to reduce emissions are examined in terms of technical possibilities and expected costs.  The paper quantifies the costs of supporting the peat stations utilising economic dispatch tools. It is found that the subsidy is not insignificant from a price or carbon perspective. 

(2) Methods

In the first two parts of this analysis, the reasons for building peat power plants in Ireland and the possibilities for reducing emissions are examined using previous studies and other literature. Then, peat generation on the Irish system is examined with a view to serving the 3 pillars of energy policy – security, competitiveness and environment. Two possible modes of operation are examined. Firstly, ‘must run’, whereby the peat generators are dispatched on a base loaded level regardless of the economics of the generation. This mainly stems from the fuel purchasing agreements entered into by the generators with the total contracted fuel quantity requiring an annual load factor from the generators of around 85%, which is the main reason for the subsidy. The second method is ‘dispatched’, where peat generators are operated according to the principle of economic dispatch, as used in most wholesale electricity markets and utilities or large portfolio generators. This generally means dispatching the most economical units first, then the next most economic, and so on until demand is served.  
To study both of these methods of operation, a year long model of the Irish system and market was utilised. This runs on the Plexos software package [5] and is configured similar to the model used by the Irish regulating authorities [6]. The model was run for both of the methods discussed above, ‘must run’ and ‘dispatched’. Some sensitivities were also examined in relation to carbon costs and co-firing with 30% biomass. The model runs were for the year 2008, using fuel prices consistent with those in mid 2007. The whole of the all-island electricity market was examined. In this model, peat can provide a maximum of 6.6% of total electricity requirements.

(3) Results
Three main results were obtained for the various cases examined – total system costs, peat generation economics and carbon emissions. The key finding from the system simulation runs is that in all scenarios tested the overall system costs improve when the mode of operation is switched from must run to dispatched. It should be noted that this paper only considers short run costs, as it is examining whether the current method of operating peat plants is optimal, and is not considering the possibility of closure – as the capital costs are sunk, only short run costs are analysed. The central scenario, which uses a CO2 price of 21 €/tonne, results in a reduction of system costs of €20.6m, approximately 1.25% of total costs. As the carbon cost is increased to 50 €/tonne, the potential system savings increase to approximately €58m, or 2.6% of total costs. As carbon prices are reduced to 0 €/tonne, the potential savings are reduced to €4.4m. As carbon prices increase, the cost to the system of operating peat as must run also increases. However, in all cases, peat makes a short run profit, showing that it would not make sense to completely shut down the plants, as they still make a contribution when economically dispatched. For the central case of 21 €/tonne of CO2, the annual generation from peat approximately halves, from 6.6% of total generation to 3.3%.Peat is used less as carbon prices increase. 30% co-firing with biomass was shown to increase the operating hours of peat compared to the central case by 30%. Co-firing decreases system costs by a further €5m.
The economics for peat generators was also examined. By dispatching peat economically, the total running hours are reduced; however this also reduces the variable costs, i.e. fuel and carbon. It also means that peat generates only at appropriate times, when the price is high enough. All scenarios show an increase in the profit for peat stations if dispatched, from €2.2m for 21 €/tonne of CO2, to €8.8m for 50 €/tonne. This can be examined in terms of the subsidy, which was €60m for 2006. As variable costs in the central case were reduced by €67m and profit increased by €2m, the peat plants net income increased by €9m (67 +2 – 60). Co-firing also increases short run profit by approximately €3.4m compared to the central case. Note that only short run costs are considered, as it is not considered politically viable that the peat plants will close in the near future.
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Figure 1: Emissions for must run and dispatched operation for different scenarios examined

It can be seen in Figure 1 that moving to dispatched operation results in a lowering of emissions in all cases. By halving the operating hours of peat in the central case, there is a reduction in emissions of approximately 5%.  Co-firing actually increases emissions, as it lowers the cost of peat. This means the impact of the increase in peat production outweighs the benefit of lowering of its carbon intensity.
(4) Conclusions

From the simulations done, it is concluded that peat does have an active part to play in Ireland’s generation portfolio when the 3 pillars of energy policy are considered. However, the current ‘must run’ policy leads to an increase in societal costs and emissions, depending on CO2 prices, while not increasing the net income of the peat generators. It is not necessary that the plats operate at full load. As long as the units are available to operate in the event of a physical shortage or a price spike, the benefits that peat provides to security of supply are kept. However, while operating as ‘dispatched’ would provide societal benefits, the subsequent reduction in peat production would have employment implications. The peat purchasing contracts and the public subsidy would also have to be examined, were the system to move to economically dispatching peat.
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