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ABSTRACT
Diffusion of renewable energy technologies (RETS) is governed by the status of technology in
terms of efficiency and techno-economical feasibility. Indian energy resources and distribution is
governed by individual states. The states conceptualise the central Government policy and plan
for the deployment of resources for the development with special reference to sustainable
environment. The proposed demand and supply energy model helps to provide more focus on the
long term goals. The theory of diffusion modelling provides analysis of diffusion processes and
path for growth rates of different technologies and underlying diffusion factors on innovation,

policy and target of the particular states.

In this study, a methodology has been studied for sizing energy sources from solar, wind, hydro,
geothermal. The hybrid power generation system is central to renewable energy source
utilization. The purpose of this methodology is to predict the Solar- area, wind speed availability
over seasons, flow of water, and battery bank for which the meteorological data on solar
irradiation, air temperature, wind speed, underground heat etc are available. The characteristics
of hybrid power generation system are used to analyse using MATLAB. The simulation model
of the hybrid energy is considered by using the MARKAL model. A simulation analysis is
performed to investigate a variety of energy sources and cost economic characteristics,
distribution, environment and access to technology.

An energy probabilistic model is developed to provide a tool to assess the effects of different
support mechanisms on the financial return of solar PV systems and solar thermal, wind turbine,
small-scale hydroelectric and geothermal energy. Besides, the results from this model are used to
compare the economic effectiveness of each mechanism in increasing the profitability of these

projects. The model has considered the effect of the carbon credits on the net present value of



renewable projects and compared it with the other support Mechanisms like green certificate,
governmental grants and secondary support mechanisms. The comprehensive energy model
comprising cost effectiveness and performance of the support mechanisms for techno-economic
feasibility is described. The construction of generalized templates is used so that the model can
serve as a basis for generating the specific template to cater different energy sources.

This work focuses on developing an energy analysis, simulation and prediction model using an
extensive data base available with NREL, CWet (NIWE), IMD and others on renewable energy
resources in India, This model allows useful estimations of the renewable energy potential at
any location; and also uses an algorithm for diversified renewable energy sources and building
integrated hybrid projects. A statistical and analytical function makes comparative display of the
same indicators of different RE sources, projects or indicators of the same project, leading to
popularization of renewable energy saving in different areas.

The energy model incorporates the policy instrument on Renewable Energy Certificates (REC)
and Perform, Achieve & Trade (PAT) mechanism. RECs are a policy mechanism to promote
renewable energy based power generation in India. PAT is a market interactive mechanism for
enhanced energy efficiency. These policy instruments are implemented in India in addition to

Clean Development Mechanism (CDM).
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