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The DC power flow equations and constraints of the system are as follows (Vt € QT , Vb, i € QB ):
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min G max
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PMM < PE, < PM* VL€ Qp

The Maximum number of lines that can be equipped with DSR:
z Iy < Npgg'
b,i

Power system operation under contingency condition
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The DC power flow equations of the system are as follows (Vs € QS, Vb € QB ):
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where the following limits are considered, Vs €(),:
min G max
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The operating limits indicated in (23) and (25) may be different with those provided in (11) and (13). The
disaster may reduce the thermal rating of transmission lines [18] or cause the total outage of the
component. The combination of (21) and (22) implies that

Plis = (B — AR X 1) (s — 8is)

Piis < Bpi(8ps — 6i5)

In (28a), the multiplication of Ibi and (6b, s - 6i, s ) makes the formulation non-linear



Overall objective function

OF = u,0F, + (1 — u,)OF; + Cip,

r(1+r)"
Cinv = ([ 7yny 2bi Aosk Ibi

In (30), n is the equipment lifetime. All operational costs in above objective are subjected to wind
generation uncertainty which is handled by the IGDT method.
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