COMBINED ECONOMIC AND EMISSION DISPATCH USING GENETIC ALGORITHM & LAMBDA ITERATION METHOD
ABSTRACT
The efficient and optimum economic operations of electric power generation systems have always occupied an important position in the electric power industry. This involves allocation of the total load between the available generating units in such a way that the total cost of operation is kept at a minimum. In recent years this problem area has taken on a suitable twist as the public has become increasingly concerned with environmental matters, so that economic dispatch now includes the dispatch of systems to minimize pollutants, as well as to achieve minimum cost. In addition, there is a need to expand the limited economic optimization problem to incorporate constraints on system operation to ensure the security of the system, there by preventing the collapse of the system due to unforeseen conditions.
Economic load dispatch (ELD) and economic emission dispatch (EED) have been applied to obtain optimal fuel cost and optimal emission of generating units, respectively. 
This project proposes a lambda based approach for solving the Combined Economic and Emission Dispatch (CEED) problem using Lambda-iteration, Genetic Algorithm (GA) and Particle Swarm Optimization (PSO) methodologies considering nonlinear characteristics of the generator, such as Ramp Rate limits and Prohibited Operating Zones. The purpose of Combined Economic and Emission Dispatch (CEED) is to minimize both the operating fuel cost and emission level simultaneously while satisfying load demand and operational constraints. This multi-objective CEED problem is converted into a single objective function using a modified price penalty factor approach. 
The inequality constraints due to ramp rate limits are included by combining with generation limits constraints and hence converted in to single inequality constraint. For a prohibited operating zone, the unit is made only to operate above or below the zone. As such, a heuristic algorithm is developed in this project to adjust the generation output of a unit in order to avoid unit operation in the prohibited zones.
The feasibility of the proposed lambda based approach is demonstrated for two different systems, and the result obtained from lambda-iteration, GA and PSO methods are compared in terms of the solution quality and computation efficiency.
