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Abstract- 

Distribution networks are operated in a radial configuration, but their topology,
especially in urban areas, is normally meshed in order to improve reliability of
supply. This makes it possible to configure the network after a power outage to
restore the service to affected customers by alternative ways of supply.
Distribution operation and planning decisions usually involve network
reconfiguration studies. Network reconfiguration entails changing the state of
network switches to redistribute loads among feeders in order to restore service
or minimize losses or alleviate overloads or voltages out of limits. The switching
operation is the basic control action in network reconfiguration. A switching
operation consists of closing the switch in an opened branch and opening the
switch in a closed one, keeping the network configuration radial. As a
consequence, the computation of sensitivities of the state variables with respect to
switching operations is a useful resource for predicting the changes in a network
during a reconfiguration process. This paper presents a method for computing
the sensitivities of the state variables with respect to switching operations and
obtaining estimations of voltages and power flows in the network. The proposed
method not only provides accurate estimations, but also implies low computation
load. To illustrate the performance of the developed method, a 16 bus test system
and a real scenario of the 15 kV Madrid distribution system were analyzed. For
both cases, the bus voltages and the feeder power flows were estimated and
compared with the power flow solution. In addition, an analysis of the
computation load is presented.
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