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Introduction

IEEE 30-Bus Benchmark
Power System
Virginia, 1960s
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IntroductionIntroduction

Power System Design Problems

Large number of variables (5,000) and constraints (10,000)

Nonlinear and non-differentiable

Multiple local minima

Numerical methods unreliable under high loads and faults
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Power Flow ProblemPower Flow Problem
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Power Flow ProblemPower Flow Problem
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Power Flow ProblemPower Flow Problem

Cost Function = Power / Voltage Mismatch (Ideally = 0)

( ) ( ) ( ){ }2 2 2min i Q i V i
i Gen i PQ i PV

P Q Vλ λ
∈ ∈ ∈

Δ + Δ + Δ∑ ∑ ∑V,θ
V,θ V,θ V

est sp

est sp

est sp

i i i

i i i

i i i

P P P

Q Q Q

V V V

Δ = −

Δ = −

Δ = −Numerically   Heuristically Design

Estimated SpecifiedΔ = −



8

Simulation

IEEE 30-Bus
Each Chromosome/Island - 60 genes
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Population = 100
Generations = 100

Monte Carlo Trials = 1000
Probability of Mutation = 0.001
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Simulation 

Heuristic Crossover for GA
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Simulation

Immigration and Emigration:
Probabilistically determined by lambda, mu, and fitness

Migration Scheme for BBO
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Rate
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Simulation 

Non-Uniform Mutation for GA and BBO
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Simulation
GA and BBO Performance
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Simulation
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Conclusion

BBO performs better than GA on Power Flow problem

First application of BBO to engineering problem

Not restricted to differentiable system equations

Need statistical significance of result

Need to apply to more difficult Optimal Power Flow problem
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Thank you !
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