In the traditional sense the incremental cost of generation on an electric power system is thought of as a study program solution. Given this premise, the desired system load level is assumed and the various generators are evaluated for their incremental costs of output, reflected to the theoretical load center, by an Economic Dispatch program.  Minimum overall cost for the electric power generation is determined by solving for the minimum incremental cost of power delivered to the load center from each generator.  It can be shown that for all units not running at their highest (nor their lowest) output level we find the same incremental cost to the load center to be determined by the economic dispatch computation.  This is the term commonly referred to as System Lambda.


In the practical world we are quite often not able to operate generators in an unrestricted manner.  For example, a unit may not be able to reach its rated maximum output level due to wet coal or broken feeder mills.  Within this restricted framework the real time economic dispatch programming seeks to find the lowest cost situation determined by calculating the incremental cost for all units able to be electronically controlled by the dispatch computer, within the real time megawatt limits of the generators.  All generators with real-time control capability are considered by the economic dispatch program, which uses a fourth degree polynomial curve fit coefficients for each generator in order to model their costing.  Specifically, we are using the first derivative of the Input/Output curve for each unit to evaluate that unit’s incremental cost in the economic dispatch equation.  The expression for the unit may be written as:


IncrementalCostunit = [ (Bunit)  +  (2 * Cunit * NetMWunit)  +  (3 * Dunit * NetMWunit2) ] * FuelCostunit 


+   VariableO&MCostunit 


where B, C, and D are coefficients of the Input/Output curve.


Because we know that the minimum system cost is achieved when all units are at equal incremental costs, the real time computer system uses an inverted equation for each unit, solving instead for NetMW as a function of IncrementalCost,   The iterative logic employed by the real time calculation is:


Pick a value for System Lambda.


For each unit from Unit 1 to Unit n, determine NetMW achieved at this value of  System Lambda.


Sum the NetMW’s from step 2.


Does this sum exactly meet the system load requirements?


If ((NetMW) is too high, lower the estimate of System Lambda and return to step 2.  If ((NetMW) is too low, raise the estimate of System Lambda and return to step 2.


If ((NetMW) exactly meets system load requirements, you have determined the necessary NetMW for each unit to minimize total system costs, and the System Lambda used is the correct System Lambda.


