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European Solar and Energy Storage Solutions

Wind power and photovoltaic
power generation profitability
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Overview

Based on a dataset of 1552 onshore wind and 414 solar PV power projects
over the 2010-2015 period, this paper first estimates the onshore wind and
solar PV power generation costs, which are the basis of FIT levels and
determine the future development of renewable energy in China.

Based on a dataset of 1552 onshore wind and 414 solar PV power projects
over the 2010-2015 period, this paper first estimates the onshore wind and
solar PV power generation costs, which are the basis of FIT levels and
determine the future development of renewable energy in China.

Hybrid wind/solar plants compensate with solar power the fall of wind
generation. The power of a photovoltaic plant coupled to an existing wind
plant is optimised. A hybrid plant allows to gain a better Net Present Value
than a wind-only plant.

The cost of solar PV electricity generation is affected by many local factors,
making it a challenge to understand whether China has reached the threshold
at which a grid-connected solar PV.

In this paper, the economic evaluation model of Wind-Photovoltaic
(PV)-Pumped Storage (PS) hybrid system with different scenarios of installed
capacity is constructed based on the high proportion of wind and PV accessing
to power grids.

In 2022, the global weighted average levelised cost of electricity (LCOE) from
newly commissioned utility-scale solar photovoltaics (PV), onshore wind,
concentrating solar power (CSP), bioenergy and geothermal energy all fell,
despite rising materials and equipment costs.How profitable are wind and
solar PV projects in China?

The LCOEs of 1552 onshore wind and 414 solar PV projects in China are
calculated. The profitability of each project is evaluated with varying levels of
FIT. Carbon revenues can compensate for the revenue losses caused by
declining FIT. Critical carbon prices making wind and solar PV projects
profitable are obtained.
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What is the average lifetime of a PV & wind power plant?

We adopted a fixed ratio of O&M costs to investment costs for the projected
PV and wind power plants 50, 51. We adopted 25 years (ref. 30) as the
average lifetime of PV or wind power plants. We considered the costs of
electricity transmission by UHV when increasing the installed capacity of a
power plant.

How will solar PV & wind impact global electricity generation?

The share of solar PV and wind in global electricity generation is forecast to
double to 25% in 2028 in our main case. This rapid expansion in the next five
years will have implications for power systems worldwide.

How are PV and wind power plants estimated?

The installed capacity (a) and costs (b) of PV and wind power plants built
during 2020-2060 are estimated in our model by optimizing the construction
time of individual power plants at a temporal interval of 5 years (bars) or 10
years (stars).

What is the power-use efficiency of PV and wind power plants?

By considering the flexible power load with UHV and energy storage, the
power-use efficiency for PV and wind power plants is estimated when the
electrification rate in 2060 increases from 0 to 20%, 40%, 60%, 80% and
100% (a) and the power generation by other renewables in 2060 increases
from O to 2, 4, 6, 8 and 10 PWh year —1 (b).

Is a photovoltaic power greater than 8% of wind power a good investment?
The IRR index, with an average value of 25.6%, yields a promising result. It
suggests that a photovoltaic power greater than 8% of wind power may be

installed as long as the return obtained on the investment is greater than the
weighted average cost of capital.
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Wind power and photovoltaic power generation profitability

Optimal sizing of hybrid wind-
photovoltaic plants: A factorial

Hybrid wind/solar plants compensate with solar
power the fall of wind generation. The power of a
photovoltaic plant coupled to an existing wind
plant is optimised. A hybrid plant ...

City-level analysis of subsidy-
free solar photovoltaic ...

The cost of solar PV electricity generation is
affected by many local factors, making it a
challenge to understand whether China has
reached the threshold at which a grid-connected
solar PV

Executive summary -
Renewables 2023 - Analysis

‘ In 2023, an estimated 96% of newly installed,

‘ utility-scale solar PV and onshore wind capacity
: had lower generation costs than new coal and

‘ natural gas plants. In addition, three-quarters of
' new wind and solar PV plants offered cheaper ...

Optimal site selection for wind-
photovoltaic-complemented
storage power
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However, due to seasonal and cyclical variations

in the amount of energy, wind power or solar

photovoltaic power generation alone suffers from

the defect of unstable power ...
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Multivariate analysis and
optimal configuration of wind

Wind power and photovoltaic generation system
can supply electric energy stably through
energetic storage in lithium ion battery module,
but daily power output is affected greatly by ...
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Renewable Power Generation
Costs in 2021

The global weighted average levelised cost of
electricity (LCOE) of new onshore wind projects
added in 2021 fell by 15%, year-on-year, to USD
0.033/kWh, while that of new utility-scale solar
PV fell by 13% year-on-year to USD 0.048/kWh ...
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Profitability Model of Green
Hydrogen Production on an
Existing Wind ...

This paper presents a new economic profitability
model for a power-to-gas plant producing green
hydrogen at the site of an existing wind power
plant injected into the gas grid. ...

Powered by European Solar and Energy Storage Solutions



S
o,
=2,

.,
RSOSS
S5

SOLAR :ro.

Assessment of wind and
photovoltaic power potential in

wind and PV power generation potential of China
is about 95.84 PWh, which is approximately 13
times the electricity demand of China in 2020.
The rich areas of wind power generation are ...

The technical and economic
potential of urban rooftop
photovoltaic

The estimation of PV power potential is obtained
from the effective PV area, solar radiation, and
conversion efficiency of PV panels [27]: (10) E = |
X e x APV x | wherekE ...
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Assessment of wind and
photovoltaic power potential in

turbines and PV modules, were used to assess
the theoretical wind and PV power generation.
Then, the technical, policy and economic (i.e.,
theoretical power generation) constraints for ...
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Renewable Power Generation
Costs in 2022

In 2022, the global weighted average levelised
cost of electricity (LCOE) from newly
commissioned utility-scale solar photovoltaics
(PV), onshore wind, concentrating solar power
(CSP), bioenergy and geothermal energy all fell,
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Contact Us

For catalog requests, pricing, or partnerships, please visit:
https://ssab-proiect.eu
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