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The AC OPF problem
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Centralized OPF Algorlthm

* Introduce slack variables and constraints: E,+ = Vpy+), Ep- = Vg-) VL € L

 Augmented Lagrangian (partial elimination of constraints):
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* [terative solution via method of multipliers :

- Initialize k=0, control variables, Lagrange multipliers, (p*), p* — o0

1: repeat

2:(S,,S., Ep+, Epm, Vb)k+1—> min L,« s.t. constraints (3,4) for fixed A% (P1) ~<

3: update Lagrange multipliers A+ 15 L«

4:k > kKk+1

5: until kK = k,,, 4, or the change in the Lagrange multipliersis <0
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Proof of convergence to a local minimum

Case study:
e |EEE 13-nodes test feeder
e Distributed controllable PV

» Capability curve H,:
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Distributed OPF Algorithm

* Primal decomposition on E ,+, E -
- lterative (asynchronous) solution for (P1):
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2: buses update in parallel (S.)cep, (Sg) gens Vi

and send this information to the adjacent lines

ends by gradient descent step and send the new
Ep+, Ep-,Sp+, Sp—, 1+, Ip— to the incident buses
4:n -»n+1

3: lines update in parallel the voltages at their two

. 5:until n = n,,,, orthe changein E,+,E,- is< ¢

Application: Fair Scheduling of Distributed PV Units

Distributed Asynchronous OPF
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"« Capability curve H.:
(P, Q) = (PC,O ) QC,O)

.-« Utility:
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