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Hybrid SOA-SQP algorithm for dynamic economic dispatch

With valve-point effects
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4. Sequential quadratic programming

The SQP method seems to be the best non-linear programming
method for constrained optimization problems. It outperforms every
other non-linear programming method in terms of efficiency, accu-
racy and percentage of successful solutions over a large number of test
problems. The method closely resembles Newton’s method for con-
strained optimization, just as is done for unconstrained optimization.
At each iteration, an approximation is made of the Hessian of the
Lagrangian function using Broyden—Fletcher—Goldfarb—Shanno
(BFGS) quasi-Newton updating method. The result of the approxi-
mation is then used to generate a quadratic programming (QP) sub-
problem whose solution is used to form a search direction for a line
search procedure. Since the objective function to be minimized is
non-convex, SQP ensures a local minimum for an initial solution.

The SQP used in this paper consists of three main stages, as
follows: 1) calculation of an approximation of the Hessian matrix of
the Lagrangian function using quasi-Newton method; 2) formula-
tion of the QP problem; 3) line search and merit function calcula-
tion. Hence in this paper, first SOA is applied to optimization
problem as a global search and finally the best solution obtained
from SOA is given as initial condition for SQP method as a local
search to fine tune the solution. SQP simulations are done using the
Matlab optimization toolbox.
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