Process Safety and Environmental Protection it

Volume 176, August 2023, Poges 260-270

Thermo-economic and environmental
assessment of a combined cycle fueled by
MSW and geothermal hybrid energies

Too Hoi # B F, Jincheng Zhou ° %, Yazen 5. Almashhadani " Richabh Chaturvedi 9 & B

Abdullah H. Alshahri ", Homad R. Almujibah °, Ahmed Sayed Mohommed Metwally |,

Mirzat Ullah

Show more

+ Add to Mendeley %y Share W9 Cite

https:fidoiorg/10.1015/). psep. 2023.05.057 A Get rights and content A




Abstract

The hybrid renewable energy-based power generation systems offer a reliable solution to
mitigate the drawbacks of individual energy source. In this respect the biomass and
geothermal energies have some well-known advantages (such as continuous provision)
over the solar and wind energies. In the present paper, two integration modes are
proposed for hybridization of geothermal heat with a biomass-driven gas turbine based
combined power cycle. The Mode 1 configuration employs geothermal heat to increase

the temperature of feedwater before the deaerator, whereas the Mode 2 structure applies
the geothermal energy to generate more steam for the low pressure steam turbine.
Detailed exergetic, environmental and economic appraisals are carried out to examine
the hybrid systems performances. In order to represent an accurate comparison of the

suggested hybridization modes, the systems are optimized to achieve minimum levelized
electricity cost. The results have indicated better performance for Mode 2 hybridization

scenario over the Mode 1. The former system yields 10.0% greater exergy efficiency with
20.1% less electricity cost compared to Mode 1, while it can generate 22.5% more
electricity. Also, it brings about 22.5% lower C0O; emission. However, the Mode 2
configuration possess one drawback compared o Mode 1, which is its higher overall
system cost rate by 17.9%. The results show that, the higher cost rate of Mode 2
configuration is mainly due to larger pressure ratio of the air compressor which causes
more costs for the compressor and gas turbine components.




