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Abstract. This paper addresses proper stability constraints in a market structure based on 

an Optimal Power Flow (OPF) approach. Stability margin calculation is based on trace of 

specific eigenvalue. The proposed technique is tested on the IEEE 14-bus benchmark 

system and compared with a “standard” OPF algorithm. The results obtained demonstrate 

the advantages of the proposed technique over existent dispatching techniques from the  
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1. Introduction  

Several voltage collapse events throughout the world show that power 

systems are being operated closer and closer to their stability limits. 

Typically, voltage collapse events can be related to a lack of a post 

contingency equilibrium point in the system, which in turn can be associated 

theoretically with either a saddle-node bifurcation (SNB) , a limit-induced 

bifurcation (LIB) and HOPF bifurcation[1]. 

In SNB, the state matrix of load flow is singular and load flow program does 

not converge. In LB, one of the system’s parameters such as generator’s reactive 

power and tap changers hit their limits. This leads to the divergence of load 

flow. Both of these bifurcations lead to voltage collapse. HB theory is deal with 

oscillatory instability in power systems. Oscillatory stability is an inherently 

nonlinear phenomenon that is related to bifurcation from the viewpoint of 

nonlinear dynamic systems.  

Many algorithms have been proposed to include stability constraints in the 

OPF. In [2] , the authors propose the use of the minimum singular value of the 

power flow Jacobian as an index to detect proximity to voltage instability. 

Another strategy is proposed in [3], which discusses the use of a multi-objective 

OPF technique to maximize both social benefit and the distance to a voltage 

instability point. The problem with the inclusion of voltage security constraints 

alone is that in some power systems, oscillatory instability is one of the main 

limiting factors in maintaining system security. This paper addresses some of 

these issues by focusing on the inclusion of proper stability constraints in a 

market structure based on an Optimal Power Flow (OPF) approach. 

A new category of classical optimization tools has emerged to cope with 

some of the traditional optimization algorithms’ shortcomings. The main 




