How Hydro Energy Storage Works
Economies of scale have always played an important role in steam generating plant development.  Large units use fuel more efficiently, cost less to build and require less staff. An important constraint limits the maximum set size that can be installed.  The largest unit size must not exceed 10-12% of the total system load at any time.  This prevents system blackouts if the largest generator fails.

ESB installed 30 MW units in its coal and oil fired stations in the early 1950s. Set sizes next increased to 60 MW.  The first half of Poolbeg had 120 MW units in 1968 followed by 250 MW units in the 1970s.  This progression in size increased plant efficiency.  After jet engines became common in aircraft, they were adapted for industrial use.  Generation efficiency increased further by burning natural gas in a gas turbine and using the hot gases to raise steam in a heat recovery boiler.  The steam then powered a separate turbo-alternator.  These units are known as combined cycle gas turbines (CCGTs).  Large CCGTs are the most efficient thermal sets in many utilities.  Big coal or oil fired single cycle steam plant comes next in efficiency.  Both of these are called “base-load plant”.

Ideally, power companies would like to run their base load plant at full load for 24 hours a day.  This would produce low cost electricity.  It also avoids the difficulty of starting plant from cold, which can take several hours for large sets.  The demand for electricity on the peak day in the 2008/9 Winter is shown in Fig1.  Demand varies considerably throughout the day and is quite low at night.  Peak demand of 5053 MW occurred at 17:30 and the lowest value of 2624 MW was at 05:00 in the night valley.
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ESB could only run 2624 MW of base load plant for 24 hours.  Pumped storage uses spare capacity at night to pump water from a lower to an upper reservoir. This stores potential energy. Water flowing back through the pump turbine reconverts energy to electricity. Power is produced to meet peak demand and avoid using more expensive less efficient plant.  

The ESB pumped storage station atTurlough Hill has 292MW capacity and can operate at full load for about 5 hours.
Figure 1 illustrates how using spare capacity at night raises the 24 hour base-load running limit from 2624 to 3120 MW and effectively reduces peak load from 5053 to 4390 MW.  Flattening the load curve reduces the cost of electricity.  

Spirit of Ireland plan to build much larger reservoirs to permit full load running of pump turbines for several days.  This will compensate for protracted periods of low or no wind.  It also opens the possibility of offering ESB a completely flat load curve, which would greatly reduce the cost of electricity to Irish customers.   
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