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IV. CONCLUSIONS
Aggregate demand response (DR) that curtails some of the 

customer load could be hypothetically comparable to the 
provision of reserves by generators. It thus has the capability 
to defer future generation investment. Demand response was 
explored in this paper as a tool to maintain the voltage profile 
in a distribution system that has a deep penetration of wind 
energy. The problem of invoking demand response options 
among shiftable and curtailable load portions was modeled as 
a nonlinear optimization problem. A genetic algorithm (GA) 
was used to solve the resulting problem spanning over a 24-

hour period. Test results conducted on the IEEE 123 test 
feeder have shown that using real-time pricing, as one of the 

DR techniques, enabled shifting the demand fr om high 
electricity price peak period to lower price, off-peak periods. 
As customer participation level in the DR increases, the 
steadier the voltage profile becomes and the lesser the network 
losses that the system has to sustain. Demand response can 
definitely facilitate the integration of higher proportion of 
renewable generation into the smart grid and alleviate supply 
pressure on utility companies. 
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