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We#Love#Optimization#Solvers

Mostly#Computer#Scientists
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Why)Optimization)Solvers?
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http://wwwH03.ibm.com/software/products/nl/ibmilogcpleoptistud



Call)for)Competition)on)

“Application)of)Modern)Heuristic)

Optimization)Algorithms)for)Solving)

Optimal)Power)Flow)Problems”
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Applying)BlackHBox)Solvers)to)the)OPF

• Need)to)be)able)to)write)down)the)system)of)

equations)and)constraints)
• 3)Problems)H)ORPD,)OARPD,)WPP)

• Simulation)Based)on)Matpower)

!

• Still)unclear)if)the)solver)would)work)well…)
• These)problems)are)on)the)frontier)of)solver)

technology
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An)Optimization)Model
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Publication)OPF
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Real)OPF
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Competition)OPF
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Solving)the)Competition)OPF
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NO!

Global)Optimality?

Why?
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Continuous)nonHlinear)relaxation)(IPOPT))is)
not)a)Lower)Bound)(nonHconvex)!)

!
Bonmin’s)Branch)and)Bound))))))))))))))))))))))))))))
not)guaranteed)to)find)OPT)

!

Still)a)Heuristic,)))))))))))))))))))))))))))))))))))))))

Heuristic%MINLP)
!

Good)Enough?
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Results



Wind)Power)Plant)Case)(96)scenarios)
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IEEE)118)H)ORPD
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IEEE)118)Case)H)ORPD)H)Comparisons
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Model Cont. ObjecBve Time

NLP Basecase 114.68 0.085s

MINLP Basecase 114.72 2.4s

NLP NH1 115.48 0.6s

MINLP NH1 115.54 15s



Conclusions

• Shocked)by)how)effective)Bonmin/IPOPT)are)
at)solving)these)problems.)

!

• Would)love)to)see)phase#shifters)added)to)the)
decision)variables.)

!

• Great)exercise,)BIG)thanks)the)organizers!)
• (hope)this)becomes)an)annual)event)
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