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Abstract. The paper is divided into two parts. The first part presents a software instrument 

developed at „Politehnica” University of Timisoara, designed for probabilistic power flow 

analysis. The entire power system is probabilistically treated. Unexpected congestion situations 

can be revealed together with the scenarios that lead to these situations. The second part of 

the paper contains a software tool designed for power transfer distribution factors (PTDF) 

computing. Using the PTDFs, the change in flow on each transmission line may be computed for 

the change in injection at one or more buses. The IEEE 14 test power system is used as a 

study case.  
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1. Introduction  

Transmission congestion may be defined as the condition where more power 

is scheduled or flows across transmission lines and transformers than the 

physical limits of those lines and transformers. The objective of congestion 

management is to take actions or control measures to relieve the congestion of 

transmission networks. In principle, congestion management can be considered 

at different timescales and depending on market structures and market rules, 

such as: 

• long-term transmission capacity reservation that can be made yearly, monthly, 

weekly or daily; 

• short-term scheduling of transmission constraints in the day-ahead market; 

• redispatching of generation in the real time balancing market. 

Effective congestion management is crucial for the efficient operation of any 

electricity market where congestion exists. In other words, congestion management 

should compromise between the benefits and costs of solutions. 

2. Presenting the problem 

In the current paper the authors are presenting a software instrument developed 
in Matlab environment, designed for transmission congestion management. It 
was developed within the Electrical Power Engineering Department from 
“Politehnica” University of Timisoara, Romania. Based on this instrument the 
power system is analyzed using a new approach named probabilistic power 




