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Abstract. In this paper, a new technique based on Particle Swarm Optimization (PSO) is 

proposed to incorporate voltage stability limits into traditional optimal power flow (OPF) 

formulations. Two objective functions such as fuel cost and voltage stability margin 

(loadability) are considered to be optimized. In proposed method system’s maximum 

loading margin (loadability) is calculated by continuation power flow (CPF). Particle 

swarm optimization (PSO) is employed to solve the proposed multi-objective OPF problem. 

The proposed method allows system operators in order to control the desired level of system 

security via adjusting the weighting factors of the different objective functions directly. 

Simulation results for the IEEE 30-bus test system demonstrate the effectiveness of the PSO 

in solving multi-objective OPF problems.  
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1. Introduction  

With the introduction of competitive electricity markets, system operation of 

power grids has changed significantly. In the new market environment, system 

operators in most jurisdictions are independent of all market participants, and in 

charge of clearing the market and dispatching generation and load based on the 

market participants’ bids, while guaranteeing certain minimum required 

stability margins to avoid system collapse even in the case of major 

contingencies, i.e. keeping the system secure. 

Optimal Power Flow (OPF) basically schedules the power system operating 

and control variables in order to optimize an objective function while satisfying 

a set of nonlinear equality and inequality constraints. The equality constraints 

are mainly the conventional power flow equations, while the inequality 

constraints are related to the limits imposed on the operating and control 

variables. The most commonly used objectives for OPF are: fuel or active 

power cost optimization, active power loss minimization, minimum voltage 

deviations from unity, and minimum number of control variables rescheduled. 

Today, any problem that involves the determination of the instantaneous 

“optimal” steady state of an electric power system is referred to as an OPF 

problem. The optimal steady state is attained by adjusting the available controls 

to minimize an objective function subject to specified operating and security 

requirements.  




