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Residential Demand Response model and impact on voltage

profile and losses of an electric distribution network
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7. Conclusions

This paper has developed a model for residential Demand Re-
sponse by developing price elasticity matrices for different types
of consumers. Comprehensive price elasticity matrices have been
developed for each consumer type based on their rationality
assumptions. Further, the impact of Demand Response on system
voltage and losses has been evaluated on a large IEEE test feeder.
Results indicate that DR impacts the distribution network in 3 po-
sitive ways:

1. Voltage profile improvement
2. Loss minimization
3. Valley filling

Voltage analysis results indicate that DR has a great potential to
boost the distribution system voltage at most of the critical nodes.
Until recently, DR was only viewed as a means of curtailing de-
mand side load during peak hours. However, with advancement
in smart grid technologies and advanced metering infrastructure,
there is an excellent scope for integrating DR with demand side
Volt/Var control. This coordination can yield huge profits to utili-
ties and consumers if applied appropriately during peak hours.
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