Economic Benefit Analysis of Solar
Thermal Power Generation

Overview

A systematic literature review on the economic performance of solar thermal power
plants including integrated solar combined cycle (ISCC) plants was conducted. A
number of solar thermal technologies lik. **The economic impact of various solar
thermal plants was considered.e+. The rise in population growth, industrialisation and
urbanization has increased energy demand across the world. Most of the energy used
is still fossil-fuel based which rele. Systematic literature review using Web of Science,
Science Direct, Scopus and IEEE Xplore databases was conducted to identify studies
that performed economic assessments of s. This section presents the studies with
economic assessment of integrated solar combined cycle (ISCC) power plants
displayed in Table 5. A number of software tools were used f. This section presents
the studies with economic assessment of hybrid solar thermal power plants displayed
in Table 6. A number of software tools were used for their economic e.
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Article Content
Socio-economic impacts of solar energy technologies for ...

The generation of solar thermal power generation technology is led by power
generation efficiency (Gonzalez-Roubaud et al., 2017). The first generation of solar
thermal ...

Techno-economic analysis and environmental benefits of solar industrial ...

Table 2 presents the main technical and design characteristics of the plant for the
base case analysis. Heat sink thermal power is the thermal load or capacity of the
process heat plant. Solar multiple (SM) is an important design parameter, defined as
the ratio of solar field thermal power to the heat sink thermal power.

The economic and environmental analysis of solar energy ...

Hamzat et al. studied the economic viability of a hybrid solar power generation
system for thermal management of PV systems. PCM and thermal techniques are
used for cooling. This experiment represents that energy generation, thermal and
electrical efficiency was 12.7 watts, 72.0%, and 13.7, respectively and the cost for
energy, annual capacity factor and ...

Performance analysis and techno-economic evaluation of 300 MW solar ...

Last decades, intensive research works have been performed for improving the
technical, economic and ecological characteristics of the fossil fuel-based thermal
power plants , , .Moreover, many R& D studies have been developed for improving
the techno-economic indices of the CSP plant, increasing the capacity of the CSP
plant, and reducing the effect of ...

Thermodynamic analysis of a novel concentrated solar power ...

Liu et al. (2020), in a crosstalk analysis of the thermal performance of sensible and
latent heat thermal energy storage systems in CSP plants,” developed new ways of
selecting the thermal storage materials for the concentrated solar power (CSP) plant”

Techno-Economic Analysis | Concentrating Solar Power | NREL ...

CSP, coupled with thermal energy storage, offers a uniquely dispatchable renewable
resource. As the amount of wind and solar on the grid increases, the rest of the grid
must adjust and adapt to accommodate their variable, nondispatchable generation.

NREL analysts quantify the value of CSP with thermal energy storage to the grid.

Thermodynamics, economic and environmental analyses of a
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A novel hybrid configuration of solar parabolic trough collectors-waste incineration
power plant was recently analyzed energetically in Denmark. Taking into account the
true meaning of sustainability which is environmental friendliness and cost-
effectiveness, and considering the existing gap of knowledge on the thermodynamic
performance aspects of this ...

Cost-Benefit Analysis for the Concentrated Solar Power in China

F. Dinter and D. M. Gonzalez, “Operability, reliability and economic benefits of CSP
with thermal energy storage: First year of operation of ANDASOL 3,” in Proceedings of
the International Conference on Solar Power and Chemical Energy Systems,
SolarPACES 2013, pp. 2472-2481, USA, September 2013.

Multi-objective optimization of solar thermal photovoltaic hybrid power ...

the economic benefit analysis of home distributed photovoltaics under different
financing methods . Piya Narkwatchara pointed out that the missing factors that were
ignored ... When comparing the performance of these hybrid systems with
independent trough solar thermal power generation systems, the advantages of
hybrid power generation ...

A Comprehensive Assessment of the Economic Performance of ...

An economic assessment of an innovative solar thermal system called Application to
Solar Thermal Energy to Processes (ASTEP) was conducted. It considered its three
main ...

The Economic and Reliability Benefits of CSP with Thermal ...

This report provides a survey of research into the economic and reliability benefits of
CSP with thermal energy storage and other solar technologies, as well as results from
other studies of renewable integration. The economic benefits are defined as the
avoided fixed and variable costs

Economic analysis of the solar thermal power generation system ...

The results show that the performance of solar aided coal-fired power generation
system is superior to trough solar thermal power unit and the solar to power
efficiency can reach 20. 41%.

Economic Analysis and Exergy Analysis of Solar Thermal ...

These technologies can be summarized into three categories: (1) large-scale and
higher parameters coal-fired power generation technologies, including 620/650/700
°C ultra-supercritical thermal ...

Economic analysis of a large scale solar updraft tower power plant
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This study assumes the SUTPP is taxed at 15%. In the past few years, solar-
generation prices have dropped from X18 a kWh to about X7/kWh, while power from
imported coal and domestically produced natural gas costs roughly X4.5/kWh and is
rising. On-grid prices for solar photovoltaic and solar thermal power generation are
15/kW.

Economic Benefits of Solar Energy (10+ Benefits)

Economic Benefits of Solar Energy. Solar energy offers a multitude of economic
benefits that extend beyond just environmental advantages. By investing in solar
power, individuals and businesses can enjoy significant financial savings and
contribute to broader economic growth. Let'"'s explore these benefits in detail: 1.
Lower Utility Bills

Solar thermal systems: applications, techno-economic ...

Solar thermal power plants benefit from free solar energy for clean electricity
production with low operational cost and greenhouse gases emissions. ... combining
the solar energy source with a fossil one to enable power generation when solar
energy is insufficient. ... The techno-economic analysis of solar systems is an
unavoidable stage to ...

Life cycle assessment and cost benefit analysis of concentrated solar ...

economic feasibility of a hybrid solar-bioenergy system, comprised concentrated
solar tower, biomass gasifier, thermal storage, and combined cycle gas turbine, have
been evaluated by using life ...

Life cycle assessment and cost benefit analysis of concentrated ...

The global warming potential and economic feasibility of a hybrid solar-bioenergy
system, comprised of a concentrated solar tower, biomass gasifier, thermal storage,
and ...

Economic Benefit Analysis of Solar Power Generation

The paper first describes the main solar power technologies, its development status
and then describes the main challenges encountered when controlling solar power ...

Thermo-Economic Analysis of a Solar Thermal Power Plant with ...

Amongst the different Concentrating Solar Power (CSP) technologies, central tower
power plants with direct steam generation (DSG) emerge as one of the most
promising options. These ...

Methods for Analyzing the Economic Value of Concentrating Solar Power ...

Concentrating solar power with thermal energy storage (CSP-TES) provides multiple
quantifiable benefits compared to CSP without storage or to solar photovoltaic (PV)
technology, including ...

Techno-Economic Feasibility Analysis of Solar ...
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In this paper literature review pertaining to techno-economic feasibility analysis of
solar photovoltaic power generation is discussed. ... The annual solar power
generation is found to be 431,088 ...

Cost-Benefit Analysis of Solar Thermal Plants with Storage in a ...

Economic feasibility studies of concentrated solar power (CSP) plants with thermal
energy storage (TES) systems have been mainly based on the levelized cost of
electricity (LCOE), disregarding the ...

Economic analysis of power generation from parabolic trough solar ...

In order to identify the least cost feasible option for the installation of the parabolic
trough solar thermal plant a parametric cost-benefit analysis is carried out by varying
the following parameters: (a) parabolic trough solar thermal plant capacity 25 MW or
50 MW or 100 MW, (b) parabolic trough solar thermal capital investment from 2000
€/kW to 8000 €/kW, ...

Techno-economic assessment of concentrated solar ...

Comparative analysis of the six potential sites indicated that the PTC solar thermal
power plant in Pishin can generate the maximum annual energy of 294 GW h with a
capacity factor of 33.6% followed by a PTC solar ...

Techno-economic assessment of concentrated solar power generation ...

Saudi Arabia''s energy outlook can accommodate efficiently both technologies in
solar power generation: PV and CSP. The only limitation of the CSP technology is that
economic benefits can be demonstrated clearly in large-scale projects, compared to
PV projects which can be feasibly scaled down to smaller projects . The huge demand
for energy ...

The Economic Costs and Benefits of Geothermal Power

the economic benefits of geothermal power based upon publicly available data.
Geothermal power ... EIA also depicts geothermal power as the only generation
technology that has a Levelized Avoided Cost of ... June 2014 Economic Costs and
Benefits of Geothermal Power 5 The price of solar is falling and extremely
competitive with other energy ...

Comprehensive comparison of multiple renewable power generation methods ...

The environmental and economic benefits of wind power, solar photovoltaic power,
and biomass power generation were assessed. ... and compared the results with
those of thermal power generation to make strategic suggestions for the renewable
energy power generation industry. ... and even fewer studies on the cost and
economic benefit analysis of ...

Techno-economic analysis of solar photovoltaic-thermal system ...
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Considering the cost of a 1 kW solar PV plant is 335 USD and a 100 LPD solar thermal
hot water system is 185 USD, efforts to integrate the solar PV-T should focus on
bringing the cost down to 450 USD for a solar PV-T system with ...

Techno-economic analysis of a hybrid photovoltaic-thermal solar ...

The overall vision driving the both the UK''s and wider EU''s energy strategies
increasingly focuses on the decarbonization of the heating sector and specifically of
the domestic heating sector .The EU has set objectives of reducing overall
greenhouse gas (GHG) emissions by 80-95% by 2050 compared to 1990 levels, while
the UK is aiming for net zero by 2050 and ...

Thermo-economic and environmental study of solar hybridization ...

This study investigates the technical, economic, and environmental feasibility of
integrating solar energy into existing combined cycle power plants. A design method
is developed based on the parametric study of steam turbine behavior and evaluation
of the power augmentation capacity in the reference combined cycle. Considering the
minimum requirement ...

Economic assessment of solar thermal energy technologies

A sensitivity analysis done for the operation of a power generation plant with revenue
earning, costs of generation, and operational expenses as the parameters to have
significant impact on IRR and payback period (PBP).

The Economics of Solar Power

There are two types of solar power: solar thermal and photovoltaic. ... Accumulating
Economic Costs . ... the government expects solar power generation to grow 75%
between 2023 and 2025.

Exergy-economic analysis of a solar-geothermal combined ...

Exergy-economic analysis of a solar-geothermal combined cooling, heating, power
and water generation system for a zero-energy building ... heating and power
generation systems work alone. Chang et al. analyzed a combined system of cooling,
heating, and electricity generation with PEM fuel cell in winter and summer. They
calculated the ...

Thermo-economic analysis of steam accumulation and solid thermal ...

Most solar power plants, irrespective of their scale (i.e., from smaller to larger,
plants), are coupled with thermal energy storage (TES) systems that store excess
solar heat during daytime and discharge during night or during cloudy periods DSG
CSP plants, the typical TES options include: (i) direct steam accumulation; (ii) indirect
sensible TES; ...

The net economic benefits of power plants: International evidence

© 2026 Crep-Grid Power Systems S.A.S. - All rights reserved



Page 7/7

Our initial analysis considers where the economic benefits outweigh the
environmental cost of power plants from various sources, that is, thermal, nuclear,
and ...

Economic analysis of power generation from parabolic trough solar ...

Solar thermal generation is not new. The first patent for a solar collector was granted
in Germany in 1907. However, the first major effort to exploit the sun as a heat
source for power generation began in the US after the oil crises of the 1970s and the
first commercial plants appeared in the late 1980s in California.

Techno-economic analysis of solar photovoltaic (PV) and solar ...

Economic development globally is linked to the availability of reliable energy. About
16.8% of households did not have access to electricity in Ghana as of 2019 2015, the
country suffered energy supply deficits which resulted in power rationing that led to
job losses, low economic productivity and expensive, but unsustainable, power supply
alternatives.
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