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I. SYSTEM MODEL

Consider an islanded microgrid with n buses, line set
E , dispatchable distributional generator (DG) set NG, and
renewable DG set NW . Dispatchable DGs employ P-ω / Q-V
droop control:
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II. DR-CC-OPF-PFR FORMULATION

Rather than assuming ξ ∼ N (0,Σ), we construct a Wasser-
stein ambiguity set from N historical samples {ξ(s)}Ns=1:
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P : W1(P, P̂N ) ≤ r

}
, r = C ·N− 1
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where P̂N = 1
N

∑
s δξ(s) is the empirical distribution and r is

chosen so that the true distribution lies in PW with probability
1− α. The proposed DR-CC-OPF-PFR problem is:
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TABLE I
DIFFERENCE BETWEEN GAUSSIAN CC-OPF AND DR-CC-OPF-PFR

Gaussian CC-OPF DR-CC-OPF-PFR

Uncertainty ξ∼N (0,Σ) P ∈PW , data-driven
Distribution-free No Yes
Conservatism Fixed ↓ as N → ∞

Nonlinear CC-OPF PFR Formulation

Linearization

Initialization

SDP Relaxation

Uncertainity
Mismatch

Return

≤ δ

else

Fig. 1. Iterative SDP-based solution methodology.


