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ARTICLE INFO ABSTRACT

Keywords: Solar energy is a key renewable energy source and the most abundant energy source on the globe.

Parabolic trough Solar energy can be converted into electric energy by using two different processes: by means of

Solar thermal power photovoltaic (PV) conversion and the thermodynamic cycles. Concentrated solar power (CSP) is

:{\M l(SYStem Advisor Model) viewed as one of the most promising alternatives in the field of solar energy utilization. Lifetime
imulation

and efficiency of PV system are very less compared to the CSP technology. A 100 MW parabolic
trough solar thermal power plant with 6 h of thermal energy storage has been evaluated in terms
of design and thermal performance, based on the System Advisor Model (SAM). A location re-
ceiving an annual DNI of 2248.17 kW h/m? in Rajasthan is chosen for the technical feasibility of
hypothetical CSP plant. The plant design consists of 194 solar collector loops with each loop
comprising of 8 parabolic trough collectors. HITEC solar salt is chosen as an HTF due to its
excellent thermodynamic properties. The designed plant can generate annual electricity of
285,288,352 kW h with the plant efficiency of 21%. The proposed design of PTC based solar
thermal power plant and its performance analysis encourages further innovation and develop-
ment of solar thermal power plants in India.

India

1 Tevtserndr1 ot s


http://www.sciencedirect.com/science/journal/2214157X
http://www.elsevier.com/locate/csite
http://dx.doi.org/10.1016/j.csite.2017.05.005
http://dx.doi.org/10.1016/j.csite.2017.05.005
mailto:deepakbishoyi.re@gmail.com
mailto:sudhakar.i@manit.ac.in
http://dx.doi.org/10.1016/j.csite.2017.05.005
http://crossmark.crossref.org/dialog/?doi=10.1016/j.csite.2017.05.005&domain=pdf

	Modeling and performance simulation of 100MW PTC based solar thermal power plant in Udaipur India
	Introduction
	Thermodynamic model
	HTF (Heat transfer fluid)
	Receiver of the parabolic trough system

	Modeling and simulation
	System Advisor Model (SAM) software
	Site resource assessment
	Mathematical modeling and simulation
	Solar field
	Solar multiple
	Solar field design output
	Generalized thermal losses
	Reference thermal loss fraction
	Irradiation thermal loss adjustment
	Wind speed thermal loss adjustment
	Estimated net output at design (MWe)

	Plant configuration/specification

	Performance analysis of the proposed PTCSTPP
	Solar potential assessment
	System performance
	Output performance
	Comparison of performance of PTC solar thermal power plant

	Conclusion
	References




