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Abstract

The novel method of BPSO is proposed for solving optimal number and size of photovoltaic (PV)
units on a radius distribution system. For the optimal number of PV unit problem, the SHBPSO is used to
obtain quick convergence and explore solution space in the new direction. For the problem of the optimal
sizes of PV units, the proposed method is used to avoid a local optimum trap. Multiple grid-connected
PV units are considered. The SHBPSO can find better locations and sizes than other methods such as the
classical BPSO, the BPSO with inertia weight, the BPSO with acceleration coefficients and the BPSO
with sigmoid increasing inertia weight on the radial distribution system. The results including the active
power of PV supplies injected into the system and total yearly power loss reduction are analyzed.
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Final value of social acceleration coefficient
Initial value of social acceleration coefficient
Final value of cognitive acceleration coefficient
Initial value of cognitive acceleration coefficient
Probability value of the global best particle
Maximum number of generations to run

Global best of the group

Iteration

Maximum iteration limit

Distribution loss at section k

Constant to set partition of sigmoid function
Total number of sections

Probability value of the best position of particle i
Personal best of particle i

Real power demand (MW)

Real power generation of PV (MW)

Net real power injection (MW)

Power loss in the system (MW)

Net reactive power injection (MVAR)

Chosen number between 1 and 10

Random numbers between 0 and 1

Constant to adjacent sharpness of the function
Probability velocity of particle i

Voltage at bus i (kV)

Weighting function

Position of particle on the d™ dimension
Probability value of the position of particle i

Angle at bus i (rad)
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