


• Numerical problems in Interior Point Methods;

• Overload problems in Optimal Power Flow;



• Path Following Primal-Dual Method

• Classical Logarithmic Barrier;

– Good results for optimal power flow problems;

– Numerical problems when very close to the border;

• Ill-Conditioned;





Change of variables and add slack variables.



Lagrangean Function:



Primal Feasibility:

Optimality Conditions (KKT):

Dual Feasibility:

Complementarity:
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But, how this method behaves

in overload situation?

If the demand is greater than the load?

or

If transmission lines are unable to transmit the load?



• Reducing generator 1: 30𝑀𝑊 → 10𝑀𝑊

– Demand: 283.4𝑀𝑊 → 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 280𝑀𝑊



• Overloads ⇒ Numerical Erros;

• There may be no feasible solution;

• Allows violations in some constraints;

– In practice, it is possible for a short time;

– Many cases may be now solved;



⇒ 𝑝 > 𝑝𝑢 and 𝑓 > 𝑓𝑢 if necessary.

This relaxation does not satisfy the condition for the 

classical logarithmic barrier;

Allow Overloads ⇒ Relax Constraints ;



Proposed by Polyak in LP and nLP;

Minimize:

Subject to:



Existence Condition:

• May get to infeasible points to Ω, but not to Ω𝛿;

• The greater 𝛿, smaller the expansion Ω𝛿;



• Short Term Operational Capacity;

– Generator: Maximum Overload 10%;

– Transmission Line: Maximum Overload 30%;

• It can be viewed as a relaxation operational limits;



Lagrangean Function:



Optimality Conditions

Primal Feasibility

Dual Feasibility

Complementarity





Before



Before



• Reducing generator 1: 30𝑀𝑊 → 10𝑀𝑊

– Demand: 283.4𝑀𝑊 → 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 280𝑀𝑊

• Maximum Overloads:

– in each Generator: 10%;

– In each Transmission Line: 30%.





Contingency on the line 2-5:

• Violation of generators : 0%;

• Violation of lines: Max 30%



Dispatch:



• Predicting where overload will occur and their intensity;

• Operate with overloads safely;

• Restructuration Planning or System Expansion;



• Improvements to choice of parameters of barrier

• Studies on costs of violations;

• Predictor-Corrector method;

• Problems for Pre-Dispatch;

– With maneuvers lines;

– Constraints Ramp;




