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Energy and environmental sustainability have become central objectives in mobility system design 
and mass transit schemes. In addition to environmental prudence, a new world economic order calls 
for a more efficient use of financial resources. The purpose of applying energy management in Metro 
stations is to reduce the amount of energy use throughout every phase of the stations’ project life 
cycle, including construction and facilities, use in order to have the least possible negative effect on 
the long-term well being of our planet. An energy management system should follow the hierarchy 
of first reducing the energy demand, using energy efficiently, then sustaining the remaining energy 
demand with cleaner sustainable energy sources. This study will focus on developing the framework 
for a benchmarking technique to measure the degree of utilization of energy management systems in 
metro stations. The preeminent technologies in energy management will be reviewed and tailored for 
metro stations use. Furthermore, a System Application Matrix (SAM) will be constructed using the 
QFD approach. The SAM will be validated via industry experts’ input and piloted on theoretical data 
runs. Ultimately, in future steps of the research a “best in class” model energy usage metro station 
will be established. This “best in class”, among other criteria, includes a hybrid geothermal heat 
pump for the ventilation system where ground is used as a thermal energy source and a heat sink for 
heat pumps. Additionally, it will include Fiberglass insulation and a full-closed type platform screen 
doors. Special LED lighting for reducing energy consumption and Flywheel energy storage will be 
incorporated to store kinetic energy. Finally, Photovoltaic energy sources are also utilized in the 
proposed benchmark facility to introduce a technology that covers both lighting and heating systems. 
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