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Multi-Mode Transportation Network Evacuation Planning
and A Case Study

Student: Jia-Bay Chen Advisor:Anthony Fu-Wha Han

Institute of Transportation Technology and Management
National Chiao Tung University

Abstract

Network evacuation planning is a critical part of a nuclear safety plan. In nuclear safety
planning, the emergency planning zone (EPZ) is defined as the area within 5 to 10 kilometers
surronding the nuclear power plant. The purpose of emergency network evacuation is to plan
for an optimal plan which can evacuative the public from EPZ in a minimal amount of time.
In current literature,the mode of transportation for evacuation is considered only to those
vehicles on street networks, such as cars, buses and motorcycles. This research is based upon
the TEVACS (Transportation EVACuation System), except for the function of extending from
the original system to evacuate both the'private.and the public vehicles; it also focuses on the
feasibility of other evacuation modes within EPZ and the exploration of multi-mode
evacuation. This research found that in the emergent evacuation on land transportation except
for the highway, the feasibility-of railroad evacuation is higher; and it is lower in the sea
transportation (fishing vessels). for. emergency « evacuation; in the air transportation
(helicopters) it is more feasible for specific people like the sick or the handicapped.

We first developed train-dispatching models for multi-mode evacuation, and applied
them to the case of the Forth Nucler Power Plant in Taiwan. We proposed and tested
alternative multi-mode evacuation plans on the TEVACS system. The analysis results show
that under the scenario of a special holiday, day time, northeastern wind and the whole area of
EPZ evacuation, it takes 348 minutes for the evacuation before the improvement, and if it
collocates with the railroad, the evacuation time is 315 minutes; after the improvement the
time is decreased to 135 minutes; and if it collocates with railroad, the evacuation time is then
123 minutes. This research also found that when in railway/highway multi-mode emergent
evacuation, because the highway network is more complicated than the railway network, the
room for improvement is larger, while the strategy for railroad train assignments is simple, the
room for improvement is smaller. The conclusion of this case study manifested that the effect
of the improvement for the highway evacuation could reach to 61%, and the improvement
effect of the railway evacuation was about 9%. The models developed in this paper should be
applicative to emergency scenarios other than nuclear power plants.

Keywords: Emergency Plan, Multi-Mode Evacuation Planning, Network Evacuation Model,
Decision Support System, Safety of Nuclear Power Plants
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