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Distribution networks (DN) are the last link between the production of electricity and its transfer to the final consumer. Primary DC receive power from substations that connect high and medium voltages, are characterized by radial or weakly closed configuration, however owing to normally open tie switches (TS) between feeders, they operate as open.

Most of the energy losses in the electric power systems are known to occur in DN. These losses make up 10-13 % of all the generated electric energy. Apart from the normally open TS, there are normally closed sectionalizing switches (SS) that can disconnect one of the feeder sections. Closing of a TS and opening of a respective SS allow us to obtain a new radial configuration of the DN. Such a procedure called as reconfiguration (RC) enables us not only to enhance power supply reliability but also to reduce energy losses and hence energy consumed from supply network, currents in tie lines, voltage losses in DN, and, moreover, more fully involve renewable generation (RG) in the case it is used in the network.

In the world, many algorithms have been developed to solve the problem of RC, new algorithms and criteria for RC, new conditions and limitations are constantly being proposed. The greatest use for various RC criteria was found by heuristic optimization algorithms [1-6], such as genetic, tabu search, ant colony, harmony search, and particle swarm optimization algorithm. However, the complexity of present-day heuristic algorithms hinders their use in real time, this especially concerns large systems. Besides the admissibility of nodal voltages and currents in the feeder sections to be considered during RC the radial topology including all the nodes of the DN is the main constraint for application of heuristic algorithms. 

In the algorithm of RC [7] by the active power loss minimization criterion the use of algorithms to construct a maximum spanning tree and to determine branches of the independent loops by their chords, which are included in the steady state calculation program, excludes the need to trace the network radiality. The basic idea of the two-step algorithm is to achieve that the power losses in the open network should be close to those in the closed network. Such a condition is shown to be met, if the spanning tree with a minimum sum of currents in the chords is found in a closed network. 

The use of the algorithm [7] for various test schemes of the DN showed that the RC should follow the change of loads and generations, since the power losses at the optimal configuration chosen for one of the conditions will not be minimal within the whole range of change in the load curve. It has been shown [8] that RG has a greater influence on losses than the network RC, but availability of RG results in increase of the total number of switchings for the daily RC. A great number of switchings can lead to a switching cost commensurate with or exceeding the cost of reducing energy losses at RC. It allows the conclusion that RC will be expedient, if the cost of switching is lower than the cost of daily energy losses.

The possibility of choosing such a configuration was also shown, in which the energy losses during the day will be close to the daily losses at the optimal hourly RC. This idea was extended to the choice of a permanent PC configuration [9], in which for a week with a maximum load and a week with a minimum load, the energy loss would be close to that of the optimal hourly RC. It was shown that the RC algorithm ideally suits for determination of TS used for power supply recovery in case of emergency opening of a SS. 
In previous works of the authors related to the problem of RC, it was assumed that the DN has a single power source, which is not typical for real DN, whose feeders receive power from several sources. However, if some feeder of the DN is powered, for example, from two power sources the algorithm of constructing a maximum spanning tree does not allow identifying such a feeder as a loop and selecting a chord in it that corresponds to TS. 
The solution to this problem was obtained in the proposed paper. It illustrates also that RC makes it possible to reduce the power losses in the whole network and to balance the total loads and power losses in feeders by changing the number of nodes in them, which has not been analyzed earlier. The RC algorithm can also be applied to analyze the power supply reliability at an emergency outage of any SS, as well as any circuit breaker, and to determine the subsystems of trees in the network scheme without reserve power supply.
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