How Wind and Hydro Energy Storage will save Ireland €Billions in fuel Imports and Tens of Millions of Tons of Pollutant Emissions
Wind energy is a free limitless resource but integrating it into our electricity system poses serious problems due to its variable and unpredictable nature. To meet consumer demand, generating stations are required that can vary their output rapidly to maintain the constant demand/supply balance that is critical to the functioning of the electricity system. This kind of generation is described as "flexible generation". It is quite clear that if we use our own wind energy resources that we also require generating capacity when the wind is still, this can be supplied by interconnection and/or backup generation.


Hydro generating plants are best at providing flexible generation as their generation can be controlled quickly by using huge computer controlled valves. Unfortunately, Ireland has very little hydro generation, 4% of the total. The 35 year old pumped hydro station at Turlough Hill in Co. Wicklow does provide flexible generation but it is very small and can only generate for a maximum of five hours a day. It is inflexible while pumping.


The vast bulk of our generation comes from fossil fuels: gas, coal and oil. Most fossil fuel plants, such as the Moneypoint coal fired plant in Co. Clare, are designed to run for long periods at a constant power output. They are very inflexible, second only to nuclear plants. When operated away from their design parameters, they become increasingly inefficient and more polluting. Stopping and starting these types of plant takes time and is very expensive. Varying their output is also polluting and very expensive.


In 2004 ESB National Grid, the state owned grid company (now Eirgrid), conducted computer modelling, in which large amounts of wind were added to our grid, in order to understand the impact wind generation would have on fossil fuel plant. The report, attached, makes grim reading. In short, it forecasts a rapid fall in the efficiency of the fossil fuel generating sector as wind generation increases. One of the scenarios examined is very close to our current situation today. The annual costs of the decline in the efficiency of the fossil fuel sector, today, are estimated at €14m in fuel plus 750,000 tonnes of emissions, about 1% of Ireland's total emissions.


The study predicts that the situation will rapidly deteriorate. In a few years time, we will have 3,500MW of wind, three times what we have now, the annual cost of the decline in the efficiency of fossil fuel plant then will be €109m and 2 millions tonnes of emissions and rising at an accelerating rate. Attached is a one page analysis of the Eirgrid numbers, Prof Richard Tol of the Economic and Social Research Institute reviewed the analysis and wrote “your computations are in line with other studies”. Dermot Byrne, CEO of Eirgrid, wrote last November “we believe our analysis accurately portrays the impact on the production costs of electricity ”.


In 2006, Minister Dempsey and his NI counterpart commissioned the All Island Grid Study at a reported cost of €1m. It was a more thorough and detailed computer study of our island grid with various amounts wind. The study included no additional pumped hydro plant. It was thought that we have no feasible storage sites on the basis of surveys carried out by the ESB in the early 1960s and the grid study reflected his view. 


In the grid study, backup generation for periods of low wind is provided entirely by fossil fuel plant and interconnection. Flexible generation is provided by gas plant, specifically open cycle gas turbines (OCGT) and aero derivative gas turbines (ADGT). These technologies are significantly less efficient than the more common combined cycle gas turbines (CCGT). OCGT plants require about 59% more fuel per unit of electrical power produced with inevitable consequences for unit costs and emissions.


The grid study also makes cost predictions. It estimates that with 42% of our electricity coming from renewables by 2020 (40% is the Govt target), the "addition annual costs" then will be €1.8bn including emissions costs but excluding the costs of renewables. These numbers are truly staggering. See the Grid Study, Workstream 4 report, attached, see section 3.6.3 - Additional Costs of Society.


Modern pumped Hydro Energy Storage is the state of the art in flexible generation technology. Technological improvements are such that the energy cost of generation is nearly half that of Turlough Hill. The machines used are extremely fast and have a low efficiency penalty when used in a flexible manner. Moreover, authorities such Prof Goran Strbac of Imperial College London, argue that storage will reduce wind curtailment (that is wind power lost as a result of insufficient demand). It such times, he argues, storage will soak up this power which would otherwise be lost. The grid study estimates that with 9.5GW of wind, 14% of total production will be lost! This situation can only get worse.


Pumped hydro will eliminate or vastly reduce the need for fossil fuel based flexible generation. In addition, it can provide the backup generation required for low wind periods, avoiding the cost of expensive an polluting fossil fuel backup plant. It will save this country €billions on the Governments own estimates and very many millions to tonnes of emissions to 2020. As a result of Hydro Energy Storage, electricity produced by a more efficient fossil fuel sector will be cleaner and cheaper. 

The pillars of energy policy in this country are: 
· Security of Supply, 
· Sustainability and 
· Cost. 
It is absolutely clear that Hydro Energy Storage will make a huge contribution to the delivery of policy.
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