How Electricity Systems are Planned

Many factors are considered when planning new generation facilities.  There must be sufficient capacity to meet demand for electricity at all times throughout the year.  Computer systems in the Eirgrid national control centre store detailed records of past demand.  Analysis of these trends gives planners a good idea of requirements for the short and medium term future.  Total capacity is the top-level strategic target. New plant requirements are reduced to a number of lower tactical targets.  The location of new stations must be determined.  The size and type of individual generating sets and the fuel they will use must be decided.  These determine operational costs, which is a very important part of the overall planning process. 
Factors influencing site selection will include land availability, accessibility and cost.  Hydro stations and Pumped Storage are special cases.  Conventional hydro must have a plentiful flow of water through a significant fall in height.  Pumped storage needs local geography that is suited to store large quantities of water with acceptable construction costs.  
Cost normally determines, which fuel is used in steam type generating sets, but availability must also be considered.  For gas, sufficient pipeline capacity should be nearby.  In countries with large coal reserves, stations are frequently located close to mines to minimise transport costs.  Imported coal or oil will need suitable port facilities.  Large power stations may be located close to centres of demand to reduce transmission costs.
Wind farms, which are now a very important source of clean, renewable energy have their own specialised planning criteria.  Sites with strong wind conditions produce most electricity.  Ireland is very fortunate to have some of the best sites in Europe.  Locations with high obstructions around wind farms slow down wind speed.  High, unobstructed locations are best.  High coastal sites, where the prevailing wind is from the sea are ideal.  Proximity to power lines reduces connection costs to the grid.  All generating sites must conform to appropriate environmental standards.  

In Ireland it is the general case that where we have the best wind we don’t have the wiring and visa versa. A solution to this problem has been proposed.
Flexibility to follow sudden unexpected changes in load is another important planning criteria.  Conventional Hydro Stations and Hydro Pumped Storage Stations are the fastest to come on line and change from low to full load.  They have low operational cost because they use no fuel.  They are the dispatcher’s dream plant.  Gas turbines are not quite so fast to start up but change load rapidly.  Large steam plant can take hours to start up from cold and is also slow to change.  It is also less efficient when operating at less than full capacity.  Fast moving plant is used to follow variable peak loads.  This permits expensive gas turbines to run for a short time and large steam to act as base load throughout the 24 hour day.  
Plant selection is generally driven by immediate capital cost. Exposure to global variations in costs of fuel have been a secondary consideration because these fluctuations can be passed on to the consumer. 

Concerns about strategic security and global warming are now major issues.
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