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OPTIMAL POWER FLOW NUMERICAL EXPERIMENTS
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Figure: 7-section branch model for edge (i, j) in transmission system. » Compare GNN against interior point methods (IPOPT).
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- * Figure: GNN performance on the IEEE-30 test dataset.
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Figure: IEEE-30 constraint violations of (a) voltage magnitude and (b) flow limits.

» 0.20 § 04
o o
£ 0.15 £ 0.3
n n
S S 0.2
# 0.10 5 O
c 0.05 c 0.1
) o
5 S
~ 0.00 | 0.0
1.073 1.074 1.075 1.076 1.077 1.078 0.00 0.05 0.10 0.15 0.20 0.25
GNN / IPOPT cost ratio Max inequality error

(a) (b)
Figure: GNN performance on the IEEE-118 test dataset.
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min Figure: IEEE-118 constraint violations of (a) voltage magnitude and (b) generation.
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» Need to find parameters H that satisfy constraints. RESULTS AND DISCUSSION
minimize C(®(Z,H,G)) | T |
b'% » Compared GNN against an interior point method (IPOPT).
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(equality constaints) h;(X) =0 I=1,...m = On IEEE-118: higher cost and frequently infeasible.

» Difference between system topologies explains this:

- IEEE-30 has bincing branch flow mis

» Relax inequality g;(X) by adding penalty ¢;. = IEEE-118 does not have limits on power flow.
» Relax equality h;(X) by adding penalty ;.
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» The problem is unconstrained with hyperparameters \;, ;. Figure: IEEE-118 Test System Graph
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