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Sets
y Years.
H Hours.
Indexes
h Hour in H.
y Yearin Y.

RRA Variables
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F, Frequency of power outages in year y.
U, Duration of power outages in year y.
S, Size of power outages in year y.
A, Adaptability level in year y.
Parameters
D, (p) Electricity demand function in hour h of year y.
a Discount rate.

Function specifications
Physical functions

ENS,,
SGE, (A,.ENS,,)

Generation capacities in year y

Transmission infrastructures in year y

Distribution infrastructures in year y

Fuel infrastructures in year y

Adaptability infrastructures in year y (e.g., back-up genera-
tor)

Electricity generation from the power system in hour & of
year y

Volume of energy not served by the grid in hour & of year y
Volume of self-generated electricity in hour & of year y
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Cost and Value Functions
G,(Ky)

=G,+T,+B,+F,+0,+E,
1,(F,.U,.S,. A,)

y y ey ty

Other functions

M
Hh,y

R
Hh.y

Optimization problem

Generation cost in year y

Transmission cost in year y

Distribution cost in year y

Cost of pollution externalities in year y

Cost of the fuel infrastructures in year y

Adaptation cost (increases with A) in year y

Total cost in year y

Socioeconomic impact cost of power outages, Societal VOLL.
(decreases with A)

Utility of consuming electricity from the grid

Utility of consuming electricity that has been self-produced

Quantity of electricity cleared in the market in hour h of
yeary

Additional quantity of electricity produced thanks to sys-
tem operator’s actions in hour 4 of year y.

max > ( Y v(D,,- ENS,,)+ ) W(SGE,,) - I(A)F,U,S, - C(F,.U,.S,, Ay)>(1 +a)” (2a)

yeY N heH

subject to

D,, =1, (F,U,S,A)+ ENS, ,— network losses

_ M R
Hh.y - Hh,y + Hh,y

network and generation constraints

heH

VheH,VyeyY (2b)
VheH,Vyey (20)
Vhe H,Vye Y (2d)
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