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Energy-sharing

This thesis proposes an energy-sharing strategy for mass rapid transit systems
using the Emergency Self-Traction System (ESTS). The concept aims to reduce the
need to install ESTS on every train while still maintaining the ability to evacuate
passengers to the nearest station during main power supply failures. Under the
proposed strategy, ESTS-equipped trains first use their reserve electrical energy for self-
propulsion to the nearest passenger station and then share the remaining electrical
energy with trains not equipped with ESTS. A mathematical model was developed and
implemented in MATLAB, using the BTS Silom Line as the case study. Two key variables
were investigated: train headway, at 3.45, 6, and 8 minutes, and ESTS installation ratio,
at 25%, 50%, and 75%, resulting in nine test scenarios under a full-network power

outage condition.

The results indicate that the performance of the proposed energy-sharing
strategy is strongly dependent on both train headway and ESTS installation ratio. For
the 3.45-minute headway case, the evacuation success rates were 68.97%, 100%, and
100% for ESTS installation ratios of 25%, 50%, and 75%, respectively. For the 6-minute
headway case, the corresponding success rates were 58.82%, 73.53%, and 85.29%,
while for the 8-minute headway case, they were 36.11%, 63.89%, and 80.56%,
respectively. These findings show that shorter headways and higher ESTS installation

ratios improve the likelihood of successful energy-sharing pair formation and increase



the spatial coverage of emergency assistance. Most system failures were caused by
spatial constraints rather than by an overall shortage of reserve electrical energy. The
proposed ESTS-based energy-sharing strategy therefore demonstrates strong potential
to reduce the number of trains requiring ESTS installation while still supporting

passenger evacuation during power outage events.
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