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Generation and Transmission Expansion Planning Bound to the resilience
of the transmission network against floods and earthquakes

Ehsan Akbari
Department of Electrical Engineering, Mazandaran University of Science and Technology,
Babol, Iran
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Abstract— In this paper, the Resilience-Constrained Simultaneous Generation and
Transmission Expansion Planning (RCGTEP) of the transmission network against natural
disasters such as earthquakes and floods is presented. Therefore, the proposed scheme is
modeled as a dual-objective problem, in which one objective function is to minimize the
construction and operation costs of the resilient resources (RSs) and is considered, and in the
other objective function, the expected energy not fed (EENS) due to the system outage against
the aforementioned natural disasters will be formulated. Also, the proposed scheme is
constrained by the AC optimal power distribution equations (AC-OPF), the planning and
operation model of RSs such as generating units, robust transmission lines, series and parallel
FACTS devices (SF and PF), and the resilience and angular stability constraints of the power
system against earthquakes and floods in the presence of critical and non-critical loads. This
strategy has uncertainty of RS availability under natural disaster conditions, so stochastic
modeling will be adopted for RCGTEP. Finally, numerical results obtained by implementing
the proposed strategy on IEEE standard transmission networks confirm the capabilities of this
scheme in simultaneously improving economic indicators, utilization, angular stability and
power system resilience.

Keywords: Development planning, floods and earthquakes, resilience resources, epsilon
constraint, transmission network.
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